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TO

T H E  KING.

S IR E ,

I t  is with much dijfidence that the author now lays before Your 

M ajesty, an Account o f  the arduous national undertaking o f  erecting 
a Light-house cm the S ell Bock,— a sunk reef, lying about eleven mil^s 

from  the shore, and so dtitated as to have long proved an object o f  dread 

to mariners on the eastern coast o f  Scotland, especially when making 

for the Friths o f  Forth and Tay.

This edifice being o f  the utmost consequence to the safety o f  Your 

M ajesty's Ships o f  W ar upon the N orth Sea station, and o f  the commer

cial shipping o f  this part o f  the empire, he presumes to hope fo r  Your 
M ajesty’s favourable acceptance o f  his work. From  the known p a r

tiality, also, o f  Yofur M ajesty fo r  naval excursions, which so recently led 

the R oyal Squadrcm within a comparatively short distance o f the B ell 

Bock Light-house, in the course o f  Your M a jestfs most gracious Visit 
to your ancient Kingdom  o f  Scotland, he flatters himself that Your 

M ajesty im y fee l an additional interest in the subject o f  this volume.

    
 



The Introduction to this work brings generally under Your M a 

jesty's notice, the important labours o f  the Seottish Light-house Board, 

appointed by an act o f  the 2Qth Parliament o f  Y ou r M ajesty's illus

trious F a t h e r . Since that period. Light-house stations have been par

tially extended over the whole northern shores o f  Your M ajesty's JB?'i- 

tish dominions, from  Inchkeith in the Frith o f  Forth, to the Isle o f  M an  

in the Irish Sea, including in this circuit the H ebrides, and Orkney 

and Shetland Islands. M uch, however, still remains to be done; and 
the Board is gradually proceeding, as the state o f  its funds will per

mit, in placing additional Sea-Lights on certain intermediate points o f  

the coast.

• I t  cannot fa il to be gratifyin g to Your M ajesty to learn, as the 

result o f  the exertions o f  this Board, that the mariner may now na

vigate those regions with a degree o f  security and confidence quite un

known to Your M ajesty's R oyal Ancestor J am es  t h e  F if t h , when he 
sailed around this coast in the iQth century, or even, at a recent period, 

to Your M ajesty's Royal Brother W il l ia m  H e n r y  Duke o f  Clarence, 

when in early life he traversed those seas.

W ith  unfeigned sentiments o f  loyalty and attachment, the author 

subscribes himself,

Your M a je s t y ’s

M ost devoted Subject and Servant,

R O B E R T  S T E P E N S O N .
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INTRODUCTION.

ACCOUNT OF TH E  INSTITUTION OF TH E  BOARD OF COMMISSIONERS 

A N D  OF TH E  PROGRESS MADE IN  T H E  ERECTION OF TH E  NORTH

E R N  EIGHT-HOUSES.

A,-MONG the Nations o f Europe, the Scots have always been allowed to Institution of Board
o f Northern Light-

possess a considerable share of maritime enterprise. The local situation and __________

circumstances o f Scotland necessarily directed the genius of, its people to . 

the pursuit o f nautical affairs. Their voyages to the Hanseatic Towns, and 

to all the commercial countries o f Europe, were naturally longer than 

those o f their more southern neighbours o f England, who were separated 

from the Continent only by a narrow channel, which must have rendered 

their comiTanication in the rude periods o f maritime discovery compara

tively easy. T h e voyages o f the Scots even to the most contiguous parts 

o f France and the Low  Countries were upwards of 140 leagues, along 

a coast intersected by innumerable shoals; and, in the time of war, lay 

so open to the attacks o f English ships, that, in prosecuting them, the navi

gators were obliged to abandon the usual track, and hold a course far from 

the shelter o f the land, exposed to all the dangers of the seas and the vi- * 

cissitudes of the weather.

    
 



•Institution o f Board 
o f Northern Lights 
houses.

IN T R O D U C T IO N .

In tliose early periods of our national history, when Britain was di

vided into two separate and independent states, jealous of each other, it 

became necessary for Scotland to form alliances with foreign powers, when 

distant voyages, and much intercourse by sea was indispensable. The fre

quent struggles with the marauding powers of the N orth, obliged her to 

keep a more considerable navy than would otherwise have been required 

for the protection of her commerce. The connection likewise, with D en

mark and Norway, through the marriage of James I I I . with Margaret 

daughter o f Christian I ., in 1469, was attended with the final annexation 

of the Orkney and Shetland Islands to the Crown o f Scotland;— circiimr 

stances which naturally extended her foreign traffic, and completely united 

the dominion and the navigation o f the whole line o f her coast.

It  was reserved, however, for the influence and happy effects o f the 

Union o f the Crowns and Kingdoms o f England, Scotland and Ireland, to 

draw forth the full energies o f these countries. D uring the long and glori

ous reign of his late M ajesty, the name and character of the U nited  

Kingdom have been highly advanced in arms, while her works of indus

try, have not only flourished at home, but been extended to the remotest 

parts of the world.

Improvement o f 
the Highlands,

A bou t the middle o f the last or eighteenth century, the true value of 

the H ighlands o f Scotland, and the best interests o f these extensive dis

tricts, may be said for the first time to have been understood. Since that 

period, the object of the Government has been more especially directed to 

the industry o f the inhabitants, in giving every encouragement and faci

lity to the establishment o f fisheries, towns and harbours, dong the shores 

of the north and west o f Scotland; and in opening interior communica

tions, by the introduction o f a system o f roads, the formation of an ex

tensive inland navigation, and the execution o f other national works.

Extension of Traci. goou after the iutem ar disturbances whidi marked the year 1745, the 

trade on the coast o f Scotldid, with sloops or vessels o f small tonnage^
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became considerable, in consequence of the bounties and encouragement Institution o f Board
• 1 . 41  1 - • - 1  1 c f  Northern Light*

given to the extension o f the British fisheries. A bout this time also, the houses, 

important manufacture of kelp or marine alkali, from certain species of 

ywci abundant on the northern and western shores o f Scotland, was intro

duced. Besides carrying the kelp to market, a considerable number of 

small vessels was employed in conveying salt and other articles required 

for the fisheries,— -in the Irish coasting trade,— in carrying slates from A r - 

gyleshire,— and in transporting the rich iron-ore o f Cumberland to the 

foundries on the eastern shores of the kingdom. A  trade was likewise 

carried on from the F rith  of Clyde, Liverpool, and the west o f England  

in general, and north o f Ireland, with Norway, the Baltic, and the other 

States in the north of Europe, in timber, ironj tar and other commodi

ties ; and in exchange for these were received coal, salt, and the various 

exports o f Britain; These all became sources of commerce, which created 

a demand for shipping, and promoted numerous voyages along the north

ern and western coasts o f Scotland, which 'now became more known and 

frequented. B u t such was the length and peril o f a voyage round the 

coast o f Scotland, by the Orkneys and W estern Islands, without the aid 

o f light-houses, or even o f correct charts, that the traffic along these shores 

was still comparatively small.

I t  was to remove these difficulties in some measure, that the formation o f Inland Navigation 

a navigable canal between the Friths o f Forth and _ Clyde, had long been 

in agitation; and in the year 1767, the measure was brought forward in the 

H ouse o f Commons. T his canal, upon a voyage from the Forth to the 

Clyde, is calculated to save no less than about 628 m iles; the distance, 

by the inland navigation being reduced to about 35 miles. This work ha

ving been carried into execution, was opened from sea to sea in 1790, 

forming an important step in the progressive intercourse by water-carriage, 

a system which has since been so remarkably extended to all parts o f 

the united kingdom. B ut the usefulness o f the Forth and Clyde Canal 

was greatly marred by an unfortunate error in its construction, its depth ha- ' 

ving. been lim ited to 9 feet, and its consequent incapacity for carrying

- a 2
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iHstitutiou of Board sea-hom c shins of large burden; so that the inconveniences.of a circuitous
of Northeirn Light-

___________  voyage round 'Scotland still remains for all the larger classes o f shipping.

In  the form ation o f the Caledonian Canal, the error o f the Forth and 

Clyde navigation has been avoided ; thi.s noble work being capable o f re

ceiving ships which draw 31 feet o f water.

Voyage of Ja.mf:s V, 
in 1540,

N otw ithstanding these great improvements, it was still found neces

sary, from the increasing state o f trade, to give further facilities to the na

vigation o f the northern shores, by the Orkney and W estern Islands. 

T he first step taken towards this object, was to procure accurate surveys 

of the coast; for it is a curious fact, deserving o f notice, that the little  

journal and chart o f the enterprising voyage of James V ., w ith, many of 

the Scottish N obles, -from the F rith  o f F orth  to the Solway F rith , by 

the O rk n ^ s , was long consulted as the only guide for these seas. T his 

voyage, so honourable to the naval annals Sf Scotland, was undertaken by 

James \vith twelve ships in the year 1540 , under the direction o f A le x 

ander Lindsay, the most skilful pilot of his tim e.

Original Charts, A t  the request o f the Philosophical Society (now the R oyal Society) o f 

Edinburgh, the R ev. A lex .B ryce o f Kirknewton, about the year 1740, made 

a geometrical survey o f the North-w'est coast of Scotland, including the shores 

o f Caithness and Sutherland. T h is paved the way for the more exten

sive labours o f M r M urdoch M ackenzie, who, after finishing his excel

lent charts o f the Orkney Islands in the year 1 7 5 0 , was employed by 

Goveinmewt in a survey o f the whole o f the W estesit Highlands and 

Islands, from Cape W ra th  in Sutherlandshire to the M u ll o f K intyre. 

B u t long after the publication o f these valuable charts, the navigation 

of the sounds and sheltered seas of this district was seldom ventured 

upon by the larger class o f shipping employed in foreign trade. T h e  

danger o f falling in prematurely “w ith the land during the night, and 

the rapidity o f the tides on these shores, induced the mariner to keep 

along the extreme points and headlands of the coast, h o l^ ^ g  his course 

even to the northward o f ( ^ ^ e y  and Shetland, and to the westward o f
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th « L ew is Isles by St K iM a, ej^osed to the heavy seas o f the A tla n tic  Institution q{ Boar4
_  ^  1  - ■■ T 1  <» • of NMthem Light-
O ^ n .  I n  th is way, much hazard to shipping, and Iossk̂ oi time^ were hooses.  ̂

iHOurred;  and when overtaken with gales o f  wind, such vessels were un

able to  avail them s^ves o f the Numerous bays and anchorage o f the 

H ig h la n d s;— considerations o f much importance to heavy laden ships, 

but especially to the smaller classes o f coasting and fishing vessels. I t  

therefore apfieared, that nothing but the erection o f Lighthouses, by 

which the m ariner m igh t identify the land under n igh t, would render this 

navigation at a ll a safe one.

f

R epresentations had often been made by shipmasters to their owners, 

o f the difficulties and dangers.. encountered in sailing along the coast o f  

Scotland, T h e  establishm ent o f a L ight-house Board, and the erection 

o f L igh t-h ou ses on our Northern Shores, became the topic of** conversa

tion am ong m ercantile m en ; abd subject was at length brought for

ward at the m eeting o f the Convention o f the R oyal Boroughs o f Scot

land, in  the year 1 7 8 4 , by the late M r  D e m f s t e u  o f D unnichen, then 

Provost o f F orfar, and M em ber o f Parliam ent, as worthy o f the notice o f 

the Legislature-

Frop< t̂iofi of A 
Light-hoose fioiini

A  b ill was accordingly framed by the late M r. J ohn  G u a y , writer to 

the S ign et, agent for the R oyal Boroughs, which was brought into P ar- 

lia m «lt by M r  JOem pster, in the session o f 1786 . B y  this act, the 26th  

Ged. I l l ,  chap. 1 0 1 ., a Board was appointed, for the erection of L ig h t

houses on th e C0im|t o f Scotland; the preamble stating that ** it would 

conduce greatly to  the security o f navigation and the fisheries, i f  four 

lighthouses were erected in the northern parts o f G reat B ritain,” viz. one 

on K innaird H ead , in A h erd e^ sh ire ; one on, the Orkney Islan ds; one 

on the H arrw  Isles, and one at the M u ll o f K intyre, in  A rgylesh ire; for 

which a duty o f one pennyjper r e g is t e r ^ , for B ritish, and twopence per  

ton upon foreign ships, should be paid by every ship or decked vessel which 

should pass on ^or all o f these lights.

Passing-«l‘ the Ori. 
ginal Act, 1736-
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liisUtution o f Board 
o f  Northern Light
houses.

Commissioners ex 
Officio.

The Commissioners appointed, for patting this act in execution, are> 

“  H is M ajesty’s Advocate and Solicitor-General for Scotland; the Lord  

Provost and F irk  Bailie of Edinburgh; the Lord Provost and First 

Bailie o f G lasgow ; the Provosts o f Aberdeen, Inverness and Campbel

tow n; the Sheriffs o f the Counties of Edinburgh, Lanark, Renfrew, 

Bute, A rgyle, Inverness, R oss, Orkney, Caithness, and Aberdeen;” and 

to these have since been added, the Sheriffs o f the Counties o f A yr, F ife, 

Forfar, and W ig to n , agreeably to a clause which authorises the Commis

sioners to add to their number.

First Mecting.<)f the 
Board.

The first meeting of the Commissioners was held at Edinburgh on the 

1st day of A ugu st 1 7 8 6 ; and cpnsisted of the following members:

H is M a j^ ty ’s Solicitor-General, Robert Dundas o f Arniston.

The Lord Provost o f Edinburgh, Sir James H unter-Blair, Bart. 

The First Bailie of Edinburgh, James Dickson, E sij.

The Sheriff o f the County of B ute, Bannatyne Macleod, Esq.

The Sheriff o f the County of Aberdeen, Alexander Elphinston, Esq. 

The Sheriff o f the County of Lanark, Sir W illia m  Honyman, Bart.

Mode o f raising 
Funds,

T he m eeting having elected Sir James H unter-Blair to be their P re- 

ses, and appointed M r Gray to be their Secretary, deliberated upon the 

measures to be taken for giving effect to the statute. The first object 

of the Board was to borrow the sum of L . 1200 , which they were< au

thorised to raise. A s  all the Commissioners were acting ex officio, it 

was suggested, that the most convenient method o f arranging the security 

for the funds to be borrowed, would be for the Magistrates of the five bo

roughs mentioned in the act to become security, upon assignment o f 

the duties leviable for the lights,— a mode which was accor^ngly adopt

ed.

Information about 
Light.housesi

The preses informed the meeting, that he had corresponded with per

sons the most likely to afford information relative to the best construction

    
 



PROGRESS OP NORTHERN LIGHT-HOUSES. 7

of Light-houses, and had received answers froM Liverpool to a variety Prog3:eSs o f  Northern
‘ Light*houses.

of queries regarding Light-houses, w hke the use of coal-fires had been -̂-----------------—

laid aside, and where oil lights, with reflectors, had been introduced:

T h at he had also got various plans and estimates for Light-houses light

ed with oil : That the Chamber of Commerce of Edinburgh had fur

nished a plan o f the Light-house on the Island o f M ay, in the Frith of 

Forth, and also a description of the light on the Island of Cumbraes, 

in the Frith o f Clyde, both of which were then open coal-fires : In  particu

lar, that he had received from the late M r T h o m a s  S m i t h  of Edinburgh, 

plans and observations on the construction o f Light-houses with Lam ps and 

Heflectors; which having been ultimately approved of, M r Smith was no

minated Engineer to the Board. A fter appointing a Committee for pre

paring matters for a general meeting, they adjourned till the 23d of Ja

nuary 1787.

In  pursuance o f the act of Parliament, the Commissioners gave direc

tions that a correspondence should be opened with the several proprietors 

of the land where the four original Light-houses were specified to be 

erected. A n  answer was immediately received from M r Traill of W e st

ness in Orkney, requesting the Board’s free acceptance of the ground 

necessary for erecting the Light-house proposed for the I^orthern Isles 

of Orkney, on any part o f his property. Application was made to the 

D uke o f A rgyle, as to the ground for the erection of a Light-house on 

the M u ll o f K in tyre; to Lord Saltoun, relative to the station of K in - 

naird-Head, in Aberdeenshire; and to M r Macleod of Harris, as to 

the site o f a Light-house on Island Glass. Measures were also taken 

for obtaining fit persons to contract for erecting the necessary buildings, 

and for conducting the operations at the different stations.

Transactions o f
1787 .

Kinnaird H ead.

T h e result o f the correspondence with Lord Saltoun, was the purchase 

of the old building o f Kinnaird Castle from his Lordship, on which a lantern 

or light-room was erected. A fter encountering considerable difficidties

Kinnaird-Head
Light-house.    
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Progress o f Northerfi’ 
Xight-houses.

INTRODtTeTION.

in the outset o f  this estabUshment, ?house was got ready for the 
exhibition o f  the l i ^ t  by the month o f  December 1787, and the follow- 
ing notice to mariners was offloially given by the Secretary in the London 
Gazette, and in the Edinburgh, Glasgow, and Aberdeen newspapers,.

“  B y order o f the Commissioners appointed by A ct  o f Parliament for 
erecting four Light-houses in the northern parts o f Great Britain, a L ight
house is now erected on Kinnaird Castle, at Kinnaird-Head, near Fraser
burgh, in the county o f Aberdeen, Lat. 57° 421', and Long. 2° 19' W est o f 
London, Cairnbulg from the Light-house bearing, by compass, S. E ., dis
tant 2 m iles; and Trauphead W . h lW ., distant 9 miles. The lantern is 
120 feet above the level o f the sea at high-water, and will be seen from 
SE. to W .  hJW . and intermediate points o f the compass on the north of 
tliese points. The lantern will be lighted on the night o f the first day 
o f December 1787, and every night thereafter, from the going away of day
light in the evening till the return o f day-light in the morning.”

Mull o f Kintyre 
L3ght-housê

1788.

M ull o f  K intyre.

A t  the M ull o f Kintyre, one of the most inaccessible and difficult o f 
the Northern Light-house stations, the buildings were nearly prepared for 
the light-room by the month o f November; but the season being too fax- 
advanced, and it appeai-ing froixx M r Smith’s report, that thei-e would be 
some risk in conveying the apparatus to the light-house at this inclement 
season, the Commissioners resolved to delay the further progress o f the 
work at Kintyre till the following spring.

The operations at the M ull o f Kintyre were recommenced in the month 
o f April, but,, owing chiefly to the inaccessible great difficulty that was ex
perienced in transporting the building materials connected with the lantern 
or light-i'oom, over the mountainous district o f Kintyi-e, it was the month 
o f October before the light could be announced for exhibition, when pu
blic advertisement was made o f the lighting of the house to the following 
effect.
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•‘ The M ull o f  Kintyre Ligljt-house is sifuated ii|imediately above the 
rocks known to mariners by the name o f Th^ Merchants, in INorth Lat. 55° 
17', and Long. 5° 42' west o f  London; the eastern entrance o f the Sound 
o f Isla, bearing from the Light-house by compass, N. by E., distant 
33 m iles; the M ull o f  Kinho in the Island o f Isla N. N W ., distant 
25 miles ; and the northern extremity o f Rathlin Island, on the coast of 
Ireland, N W . r W .  distant 13 miles ; the Maiden Rocks S. by W . r W ., 
distant 21 miles ; and Copland Idglit-house S. by W . i  W ., distant 40 
miles. The light-room is elevated 240 feet above the medium level of 
the sea, and will be seen from N .N E . to S. by W ., and all intermediate 
points of the compass north of these points. The light will be exhibited 
on the 1st day of December 178S, and every night thereafter, from the 
going away o f  day-light in the evening till the return of day-light in the 
morning.”

9
Pi'Ogress of Northenf'”' 
Light-houses.

In the progress o f the works of the Northern Light-houses, it soon Light-hou:re dutv
too smal!.

became evident, from the diminished state o f the funds, that the lis’ht- 
house duty o f Id. per ton upon British vessels, and 2d. upon foreign 
bottoms, was too small. B y the original act, also, this duty was only to 
be levied after the whole o f the lights at the four stations had been ex
hibited to mariners; but the Board having found that it would be expe
dient to commence the collection o f the duties so soon as two were light
ed, resolved on applying to Parliament for a new act.

A  bill was accordingly brought into the House of Commons by Sir Hay Act 
Campbell, M . P ., when Lord Advocate for Scotland, and ex officio one o f 
the Commissioners o f the Northern Light-houses, which passed in the ses
sion of 1788, empowering the Commissioners to levy a duty of l id ., or one 
halfpenny more per ton upon British ships, and 3d., or one penny per ton 
additional upon foreigners ; and, in the mean time, to commence collecting- 
half duties till the whole o f the four light-houses mentioned in tlie former 
act were lighted, when the full duties were to become exigible. Already 
about L. 4000 had been expended on the light-houses o f Kinnaird-Head

of I'im.

    
 



JO INTRODUCTION.

Progress of Northern and K intvre. B y this new act, howei?^^ the C om in i^n ers being empower-
Light>houses. - . • „ »  _ ■ ‘ .. - ■
 ̂ ~ ~  ed to borrow a further sum of L ; 3000 , were not.only enabled to forward the

operations already commenced, but, with this additional duty, it was ex

pected that they would soon be in a condition to answer the calls of the ship

ping, interest for additional erections on the coast.

Island Glass.

1789. Considerable progress had been made in the course of the former season 

with the erection o f the Light-house at Island Glass in Harris, which was 

finished and lighted on the 10th day of October 1739, the following 

being its specification:— The Point of Island Glass, one of the Harris 

Isles, is situated in North L a t. 57° 50', and Long. 6°. S 3 'west o f London. 

R u-G shiness bears from the light-house, per compass, E , N S .^ E ., distant 

8 miles ; northern extremity o f Shiant Isles E , g S ., southern extremity of 

ditto E . by S. i  S ., distant 11 m iles; Skerne R ock S E , | .E ., distant 3 

m iles; Skergraidish Rock S. S E . ^  E ., distant 9 m iles; Point o f Trotter- 

nish in Sky S .S E .iE ., distant 16 m iles; Point o f Vatem ish S .S W .| W ., 

distant 15 miles ; Dunvegan-Head S W . ^ S.j distant 20 miles ;' Point of 

R oudil, at the entrance of the Sound of Harris, W . by S ., distant 14 miles. 

T he light-room is elevated 70 feet above the medium level of the sea, and 

will be seen from E . N E . k E ., from W . by S ., and intermediate points of 

the compass south of these points.

North Ronaldsay 
Light-house.

W h ile  the works of Island Glass were proceeding, a light-house 

was also erected, and lighted 10th October 1789, On the island o f North  

Ronaldsay, in O rkney; hut, as the light at this station was afterwards re

moved to the neighbouring island o f Sanday, it will fall more properly to 

be noticed in the form of a Tower or Beacon, into which the building was 

converted, after a Light-house had been established at the Start P oint o f 

Sanday,    
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Pladda,

.. T h e  erection o f the &ur light-houses o f Kinnaird H ead, North K o- 

naldsay. Island Glass, and the M u ll of Kintyre, completed the operations 

of the Northern Light-house Board, referred to in the original act o f I 786 ; 

and at the tim e o f passing that act, it was not foreseen that a greater 

number would be required on the coast o f Scotland for a series of 

years. B u t the benefit o f the lights which had aheady been erected, in af

fording much greater safety and facility to the mariner in those dangerous 

seas, became so apparent, that they were no sooner exhibited than applica

tions from different quarters for new erections followed. A m ong these, a 

memorial was presented to the Commissioners by the Merchants’ House of 

Greenock, accompanied by a letter froifi the Chamber of Commerce of Glas

gow, setting forth the advantages which the shipping of the Clyde woidd 

derive from the erection o f a lightrhouse upon the small island o f Pladda, 

situated at the southern extremity o f the island o f Arran, and entrance of 

the F rith  o f Clyde. T h is memorial concluded by requesting, that the Com

missioners would “  take such measures as should to them seem most proper, 

for procuring an act of Parliament, in order to carry the erection of a light

house on the island of Pladda into execution as soon as possible.”

■ OPtogress of Northern 
Light-houSes.

.

; Application for 0ad« 
da Light-house.

A n  act was accordingly obtained, in the session o f 1789, not only for the Actofirs?. 

erection o f Pladda Light-house, but for extending the powers of the Commis

sioners to the erection o f such other light-houses on the coast o f Scotland 

as to them should seem necessary, whenever the free produce of the duties of 

I jd . and 3d. p er ton respectively on British and foreign ships should enable 

the Board to do so. In  consequence of the act o f 1788, authorising the collec- Collectors appointed, 

tion of half duties so soon as two o f the four light-houses mentioned in the ori

ginal act should be lighted, collectors at the diflferent customhouses o f all the 

ports o f Great Britain were appointed to receive the Northern Light-house 

duty, and for their trouble they were to be paid at the rate of 10 per cent, upon 

the sums they should respectively receive: But the business being scarcely or-

B  2
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Progress o f Northern ganized in 1 78 9 , and only h alf duties being exigible, the whole money collected
r Ught-houses. ' '
—------- -̂-------;—  in that year amounted but to L . 2 9 0 :1 4  : 6, and even this small sum formed

i “ '
part of two years’ collection. From  the smallness o f the duties, and the ex

tent o f the operations which the Commissioners had now on hand, they 

were much pressed for the necessary funds, and but for the liberality of 

their bankers Sir W illiam  Forbes and Company, the operations o f the 

Board must have been greatly hampered. Indeed, Sir James Hunter Blair, 

one of the partners o f that house, when Lord Provost o f Edinburgh, and 

oa? a member of the Board, had been highly instrumental in for

warding the establishment of the Northern Light-houses; and it was, per

haps, from such adventitious circumstances, together with the economy o f 

the measures originally pursued, that the progress of the Light-house works 

proceeded, without experiencing any interruption from want of funds.

1790.

1791.

Distinguishing light 
at Pladda.

The light-house of Pladda was finished in the com’se of the year 1790, 

and lighted on the 1st day of October. A s  before noticed, it is situated in the 

Frith of Clyde, on the small island of Pladda, near the south-west point o f 

the island of Arran, in North L at. 55° 30' and Long. 5° 4' west of London ; 

the entrance o f Campbeltown Loch bearing, by compass, W . N W .;| N ., dis

tant 18 m iles; Jsland of Sana W .,  distant 20 m iles; Craig of A ilsa S W . 

bv S.. 15 m iles; entrance to Loch R yan S. S W ., distant 25 m iles;

aiS th e Heads o f A y r E . S E ., distant Ifirndes. The light-room is elevated 

above the meditim level of the sea 70 feet; and the light is seen from N E . 

by E . to N W . by W . and intermediate points of the compass south o f 

these points.

In order to distinguish Pladda Light-house from the light upon the 

Promontory o f Kintyre on the one hand, and that upon the island of Cum - 

brae, further up the Frith of Clyde, and also from the Copeland light on the 

Irish coast, it was found necessary, in the course o f the year 1791, to 

erect a small Light-room , immediately under the principal light, that, by 

shewing two distinct lights at this station, the one 20  feet higher than the 

other, it m ight be distinguishable from those above alluded to. This sm all
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light-room being rather of a temporary constnxction, the Board have it in Progless o f  Northern
- . '  Light-houses.

view to erect one upon a more efficient plan, when certmn repairs which are - — »—------ — ,

in contemplation at Pladda shall be made. ' - ■'iiSS >
-

T he Northern Light-houses bmng situated in parts o f the country re- Annual supply and
inspection o f the

mote and inaccessible, it became necessary to arrange some systematic and nights, 

proper plan for managing the ordinary business o f the Board, which, at this 

time, had only one stated meeting, held by act o f Parliament in the month 

of July annually. A  special meeting was accordingly convened by the Ser 

cretary, in the month o f M arch 1 7 9 1 at which there were present, the Lorcf 

Advocate o f Scotland ; the Lord Provost of Edinburgh; the Sheriff o f 

Aberdeen ; the Sheriff of K enfrew ; and the Sheriff of Orkney, M r  

Charles H ope, now Lord President of the Court o f Session. This meet- 

ing having taken into consideration the proper mode of supplying the light

houses, and o f attending to the conduct o f the light-keepers, it was resolved,

That the engineer should charter a vessel annually, to carry a full com

plement o f stores and other necessaries for the use of the lights, and such 

artificers, implements and materials as m ight, from time to time, be found 

necessary for making repairs at the light-houses; and also, that the engineer 

should annually visit each light-house, and report upon the state and con

dition o f the buildings, and upon the conduct o f the respective light-keep-
m-

ers in keeping the lights, and in the management o f the stores and appur

tenances committed to their charge; with power to dismiss them for neglect 

of duty. '  ,

■ The light-keepers already engaged in the service, had been verbally Light-keepers’ saia.
ry.

informed by the engineer, that they would be, paid L . 30  o f yearly salary; 

and this m eeting having before it a range of salaries paid to light-keepers 

both in E ngland and Scotland, varying from L . 20  to upwards of L . 70, it 

was resolved. T h at in ordinary situations, the salary o f the light-keepers in 

the service o f the Northern Light-houses should be L . SO j^er annum, mth. 

a piece of garden-ground and pasture for a cow, and a sufficient quantity of 

fuel for the use of their families.
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Progress o f Northern 
Light-hoRses.

First voyage of the 
: Engineer*

Light*house keeper 
dismissed the service.

In  consequence o f this fecangement, a vessel o f ; ̂ hout TOO tons bur

den # a s  chartered and fitted but %ith \ stores and other hecessarieS for the > 

use o f the Northern Lightwhonses; aiid in the course o f The suHliner of 

1791, M r Smith made his first annuar visit by sea to the light-houses 

— the journeys o f the engineer having hitherto been performed chiefly 

by land. , O n this voyage, every thing was reported ter be in good ofder at 

the several stations, excepting at the Light.rhouse of North Ronaldsay, 

which he found to be very improperly k ep t: it appeared, also that the jight^ 

keeper at this station had been embezzling the stOies!committed to his charge. 

'This person was formerly a ship-master, who, finding it difficult to get employ., 

ment in the line of his profession, had been very improperly recommended to 

the attention o f the Light-house Board., U nder circumstances of such mis

conduct, the engineer immediately dismissed him  from the service, and his 

conduct was further taken cognizance of by the Sheriff o f the county.

liconomicai plan of f T he business of the Light-houses was now sb arranged, that matters
the early Light- ' * °  '  ^
hoiraes. . went on in a very prosperous and successful manner^ So: well, indeed, had 

the plans and buildings o f their engineer been considered, and made to 

meet the slender funds of the Board, that, with an expenditure of little 

more than L . 10 ,000 , five lights had been exhibited upon the coast. 

Though these buildings were unavoidably very m udi, cireumscribed in their 

aecommodations,: and even, temporary in  their constr^uetion, yet the speedy ; 

exhibition o f the lights was o f great benefit to navigation, while the improving 

state o f the light-house duties enabled the Commissioners to extend their in

fluence along a greater range o f coast; and the dilferent buildings have 

since been enlarged and completed in, a much more substantial manner, by 

applying the surplus funds to these pifrposes. - ■ ^

1793. ,Iu  the year 1793, the prospefous state o f funds iuducM and enabled

AppUcatiou for addi- thc Commissiouers to attend to the applications o f mariners for additional
tional light-houses. ,  ,  ,  • . ,  t ’ • ,  ,  ' '/•

light-houses on ^ e  coast. In  particular a letter, to be afterwards naore 

fully noticed, was addressed to the Light-house Board, by Adm iral Sir * 

Alexander Cochrane, t h ^  commanding his M ajesty’s ship H in d  upbn^
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licith  station, setting forth, the great benefit that wonld iaeerue to Pw>gressof Northern
■ Light-houses.

shipping^ : fo n n . thOj ereetaonr of a . lightlioijse n|M)n the >Bell Iloek; ^  

Representations were likewise made at this tim e by’ the merchants o f 

Liverpool, regarding the propriety o f erecting a light-house upon the 

Skerries, situated in the middle :o f -the Pentland Frith , which sepa’̂  

rates the Orkney Islands from the Mainland o f Caithness^ T h e object o f a 

light here, was to open this Frith as a passage to shipping in general, and 

to enable the mariner to  avoid a ‘ circuitous and dangerous toyage to the 

northward o f the Orkney Islands.

A t  this period, however, the Commissioners could not venture to un- state* of the oght-
■ . • V ■ . house fund*;.

dertake a work of such magnitude and difficulty, as the erection o f a light

house upon the B ell Rock. The amount of the light-house duties at first 

was extremely lim ited ; and though in a pr<^ressive state, yet, for 1789, 

as before stated, they only amounted to L . 249  :1 4 :  6. For 1790, the

sum was L . 1 4 7 7 :5 :1 ;  for 1791, it was L ;2 7 3 6 : 9 : 2 ; for 1792, it' . . .

rose to L . 3 1 6 0 :1 8 :1 . B u t in the year 1793, o f which we are now 

treating, the duties rather declined, and they only netted L . 2868, 3s.

5d. 'T h e Commisfroners were nevertheless enabled to pay off L . 4200, 

which, by the acts o f 1786 'and ‘ 1788, they had been, empowered to 

borrow, ;  and likewise to  discharge the advances made by Sir W illiam  

Forbes and CompanyV still leaving a balaiuie o f about I I 2006 of sur

plus duties in the hands o f. their treasurer. The funds being, there

fore  ̂ still very lim ited, and only in a condition to enable the Boiard  ̂ to 

erect a light-house o f the ordinary construction, tfie erection of the light

house on the Fentland Skerries was resolved on ; and the further consider

ation  ̂ o f 4he B ^ll R ock iight-house reserved, until the funds should be . 

in a more advanced state.

Pm tldnd SkerrieSi ' '

' Soihe difference o f opinion arising among the gentlemrai and iqerchaiits Regtmifog tiie site 
■ y I- , .• , Of the Fentland Frith

of Orkney, whether the light-house proposed for the Fentland Skerries A'ght-house.

should ndt ralher be erected hpon the island of Copinsha, situate about
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Prô rsssofNoitherh fifteen Hiiles northward o f the Fentland F rith , the matter Was referred
Light-houses., f ' i-
“  to the opinion o f the J^ .̂ssociation o f Shipnowneismf Lwirpool, and to

the Chamhers o f Commerce o f  Gfl w bsi these* pu-*

bodies iunanimously and strongly meommended the erection of; die 

light-house On the Pentland i Skerries, as the site best calculated for, a 

direction to thePentland Frith* which was accordingly fixed upon by the 

Board. T o  mark this Light-house from the other lights npon the coast, it 

yras necessary to  make'' it  a IJistinguidungdight; which was effected by 

the erection o f a higher and lower light-house tower, respe^rely 80 and 

100 feet above the medium level o f the sea, built at the distance of 60 feet 

a^nder, and each having a light-room ' with ? Ksfleetors, so as to Aow  .two 

distinct stationary lights, for M  yet the Revolving-light had not b ^  intro

duced upon this coast. '*

1794.

The author’s first 
voyage to the north.

The works at the Pentland Skerries were begun early in the spring 

o f 1794.. T h e masonry was executed by buUders o f , Orkney; and the 

materials having been prepared, were partly landed on, these; small islands 

in Ihe course p f the preceding summer. The Skerries consist o f two 

uninhabited islands, with some contiguous sunken rocks. They lie. expo

sed to the uninterrupted force o f the waves o f the North Sea, and t0.̂ the 

rapid: tides and currents of the Pentland F rith , and present many ,C5on- 

yincing proofs o f the wasting state^ o f the lan ^  by the, action o f the,,sea. 

The works here had been so laid out, that the towers should be,, in 

readiness for the erection of the light-rooms by the month o f A u g u st;
,V ■’..'■ ‘ •• *.̂ *,*' ■' ■■ ■■
and it was expected that < the lights would be ready; for exhibition im^the 

month of October. .T h e author, to whose superin tendance the completing 

of these light-houses was to be entrusted, as his first work for the Board, 

sailed from L eith  on this service on the 2d July 1 7 9 4 ; and after .touch

ing at Kinnaird H ead Light-house, he landed at the Pentland Skerries 

<m the 1 1 th o f that month, and found the masonry of the two light-house 

towers in such. a state o f forwardness, as to be then nearly ready for 

the light-rooms. T n  the m«toth o f September, these works were com

pleted, and the lights wem on the 1 st day of October 17^4.

    
 



OF N O E ^H E E N  LIG H T-H O U SES. ^

' ‘  These lights are from> oil, with sefleeto%  M d  may he described  ̂a s  e- p . ^ s s  o f
" -  ' ■ ,  ■ -  ̂  • -r 1 ' Light-liottses.

3r«;ted on the largest o f the FeQtland Skerries, ih " L at. 58’ 43' and - 7- - - —

Long^ 3° S' west o f ZiOBdon ; ■ the nmthmost o f highest li^t-room  l^ing  

elevated Id d Jfe^, and the lower light-room 80  feet above the medinm 

level o f the sea.' T h e  two light-rooms, relatively to each other, b ^ r  

S. S W . and N ; N E ., distant 60 feet. The bearings,V as taken from, the 

highest light-toom , by -compasS, are the western? extremity o f the E itt le  

Pentland Skerry S . by W .,  distant 1|; m ile; extremity of the foul ground off 

that Skerry S E .; distant m ile ; Duncan’s Bay H ead in Caithness;

W . S W . distant 4^  m iles; Noss H ead S W . by W ., distant 14  m iles; ‘ 

northmost point o f the Island of S tro m a N W .,b y  W .*  distant 6^ m iles; 

south-western extremity of the Leather E ock on the Cfrkney shore N . by 

W ., distant , m iles; Island of Copinsha N E . by E . :^ E ,, distant 17  

miles.

T h e author, having remained to complete the works at the Pentland Loss o f  the sloop 

Skerries, and to see the house lighted, sailed from Orkney on the 9th of 

October, in the sloop Elizabeth o f Stromness. On the following day, the 

vessel got within three miles o f Kinnaird H ead Light-house, in Aberdeen

shire ; but the wind having suddenly shifted to the south-east, M r Sinclair, 

the master, with much attention and kindness, landed the author, who con

tinued his journey to Edinburgh by land. A  Very different fate, however, 

awaited his shipmates; for the Elizabeth having put hack to Cromarty 

Eoads, was afterwards driven to Orkney, and ultimately lost, when all on 

board perished. >

In  the affairs connected with the erection o f light-houses in Orkney, Mr Baifour and
■  ̂ Mr Biddoch pre-

M r Balfour o f Elw ick, and M r Eiddoch, collector o f the customs at pieces
■  ̂ . . . ■- ^ , - ■ ■ ■of.W «̂.

Kirkwall, having respectively taken much friendly interest and trouble in 

the advancement o f the Light-house works in the Orkney islands, the 

Commissioners of, the Light-houses presented a small piece of plate tp 

each of these gentlemen; with a suitable inscription, in testimony of the 

services they had thus rendered to the public.

    
 



ĵn
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Progress of Northern Some inconveniency haying been experienced in coodiieting the hnsi-
Light-houses.
7 - 7-1----------7 -  ness of the Light-house Board, in consequence of its not being an incor-

the comnussioners. poratcd body, and Hot having a common seal, particularly du the holding 

o f stock and other property, in laying out and investing the stirplusfunds 

arising from the light-hoiise duties, application was made to Parliament, 

and an act passed in 1798, 38th Geo. I I I . c. 57. erecting the Commissionr 

ers into a Board or Body-politic, hy the name of The Commissioners o f  

the Northern L ig h t-h o u se sa n d  under that title to have perpetual suc

cession, and hold a common seal.

Additional Works 
at the first erected 
Light-houses..

A fter the completion of these two light-houses ou the Pentland Skerries 

in 1794, a period of ten years elapsed before the erection of any additional 

light-house was undertaken on the coast of Scotland. This delay was ren

dered necessary, chiefly on account of the necessity o f extending the ac

commodation of the light-keepers at the different stations,— în making 

landing places and roadsjr—enclosing grounds,̂ — and, in short, putting 

the whole establishment o f the light-houses, into a more complete and 

finished state.

Light-H ouse pro-, 
posed as a direction 
for Cromarty, Frith*

In the m eantim e, several propositions for new light-houses were brought 

under the notice o f the Commissioners. In  the year 1797, for example, 

the late M r Dempster o f Dunnichen proposed the erection o f a light

house as a direction for the entrance of Cromarty Frithj-one o f the prin

cipal inlets for shipping on the eastern coast o f Great Britain. M r  

Dempster also suggested, in connection with this, that a Beacon should 

be erected, and a floating buoy moored, to point out the dangerous chan

nel of Dornoch Frith, which is too often fatally mistaken for the en

trance to Cromarty Frith. The preposition o f a beacon and buoy for
it'

Dornoch, was considered by the Commissioners as not stri(Aly in the high 

seas, and therefore not properly belon^ng to the concerns o f the Board, 

and, together with the light-house, were delayed for the present, that at

tention m ight be paid to more urgent demands on other parts o f the 

coast.

    
 



OF N0IITH®EIN LIGHT-HOtJSFS. | f

NotwithstaBding. t te  ;benefit derived froBi the erection of Kinnaird Pl-ogress o f  Nortliern 

H ead hght-house, shipwrecks were still occurring on a dangerous reef of ■

rocks called Ratteay Brigs, situate about 12  miles smithward of Kinnaird 

H ead, and 6  miles north o f Peterhead. ; In  the year 13'9tk petitions were 

presented to -th e Commissioners from certain merchants and traders, set

ting forth, that the light-house upon Einnaird H ead would be much more 

beneficial to shij^in g, were it removed to R attray H ead. This matter was 

remitted to the author to repent upon, who accordingly made a survey of 

this part o f  the coast. A fter matmely considering the subject, it was 

deemed advisable to decline the removal of the light-house from Kinnaird 

H ead, which was found to be extremely useful for directing ships into the 

M oray and Cromarty F riths, and also to vessels making the land from the 

northward. A lthough it might not, perhaps, be so useful to coasters 

bound from the south, yet the Commissioners found, that it would be bet

ter, under all circumstances, to preserve Kinnaird Head as a light-house 

station, and, at some future period, to erect an additional light upon this 

important part of the coast, ,at or near Peterhead, in a position calculated 

to be usefid as a guide for the sunken reef o f Rattray Brigs, and also 

for the south-eastern shores o f Aberdeenshire.

■ Start Point Beacon.

A m ong the several applications brought before the Board for additional jg ^ j  

light-houses, something still appeared to be necessary for averting the misfor- Numerous wrecks
on the Island of

tunes which were annually happening on the low shores of the Northern Isles Sunday, 

of Orkney. I t  had now- been found, by the experience of about twdve 

years, that the light-house o f North Ronaldsay was not calculated to pre

vent the numerous wrecks on the islands o f Sanday and Stronsay. In the 

year 1796, when the author was on his annual visit to the Northern Lights 

houses, he was struck at seeing the wreck of three homeward-bound ships up

on the island o f Sanday, though situate only about eight miles southward of 

the hght-house of North Ronaldsay. A gain , in 1797, he found one wrecked 

ship bn Sanday; but in 1798  he saw the remains of no fewer than five ves

sels upon that fatal island; and, in the month o f December 1799, two of the

C 2

    
 



2 0 INTROmiCTION,

Progress of Northern numerous vesscls which wctc driven from Yarm outh K6ads in a dreadful gale
X.lght*house$.
---------- -------------  of wind at south-east, were also wrecked tliere. T h e author having laid this

continued and alarming state o f things before the Lightrhouse Board, 

in his annual report of 1801, it was resolved, that a beacon dr towier o f ma

sonry should be erected upon the Start Point or eastern extremity o f the
'•v

low shores o f the island of Sanday; the building to be constructed in such 

a manner that it might, i f  found necessary, be converted into a ligh t- 

Iiouse.

1802.
Proofs o f a severe 
winter in Orkney.

In  the year 1802, the author sailed on his annual voyage to the Northern 

Light-houses so early as the 14th of A pril, in the Pharos of Leith , carry- 

ing with him  a foreman and sixteen artificers, to commence the works of 

the Start Point Tower. A fter rather a boisterous passage, the vessel 

reached Orkney in six days, and, at this advanced period of the season, 

these Islands were found covered to the depth o f six inches with snow. 

This, at any time, is rather uncommon, in O rkney; but such had been 

the severity o f the season in the northern r ^ o n s , that a flock of wild 

swans which, in severe winters, visit this country, were still seen in consider- 

able numbers upon the fresh-water lakes o f Sanday. These large birds 

are supposed to migrate from Iceland, hut are rarely seen here later than 

the month o f March, so that their appearance in the latter end of 

the month o f A p ril, was considered by the Orcadians as a mark o f a very 

severe and long-continued winter in the higher latitudes.

Quarries at Sanday. 
and Eda.

I t  having been ascertained that there was no workable sandstone on 

the island o f Sanday, where the Beacon was to be erected, permission 

was granted by M r Laing, the proprietor of the contiguous island of E da, 

to open a quarry at C alf Sound, where sandstone o f a pretty good qua

lity was obtained. W ith  a view to render this building substantially 

water-tight, it  had been originally intended to make it  wholly of hewn 

stone, built in regular courses, technically called ashlar or aisler-work, 

a term derived from the aisle o f a church, where this sort of masonry pre

dominates ; but the quarry of Eda being about fourteen miles dis-

    
 



PROGRESS OF NORTHERN LIGHT-HOUSES. 211

tant from the work, the stones had to he brought by sea- through rapid Progress p f North<;m 

tides; and there being but indifferent creeks or havens both at the quarry 

and at the - Starts Point, it was found necessary to make only the prin

cipal ston§s. o f Ihewn-work, while the body o f the work was executed in 

ruble-building, for wMch excellent materials were got at the Start 

Point, the property o f the R ight Honourable Lord Dundas, consist

ing o f sandstone-slate, oi a greyish-smoke colour, intermixed with 

shining particles o f mica. The rock here is disposed in strata, from I  to 8 

inches in thickness, and could easily be raised in pieces containing from 

15 to 20 square feet. Indeed, the encroachments o f the sea had . heaped Encroachments of
_ the Sea upon the

up immense quantities of these schistose stones at high-water mark, all 

round the Start P oint, the shores of which appeared like the ruins of the 

wall o f some large city. These stones, however, were more applicable for the or Ruble Buiwing. 

piuposes o f dike-building, or interior walls, than for external work ; for, 

after having been exposed on the beach for ages to the alternate chan

ges o f moisture and dryness, heat and cold, they were found to have 

many small fissures, or were split horizontally; and although the 

pieces stiU seemed to adhere^ closely, yet they were suffidently open to 

admit moistxure in to . the heart of the walls, which, in these stormy 

and exposed situations, is forced through the building; hence it is, that 

houses built with drj/*f-stones of this description, are said by the cottagers 

o f these islands to keep out moisture much better when built with puddle or 

clay, than w ith the best lime-mortar, which, under certain circumstances, 

is known to attract moisture, while the clay resists it. But after all the 

care that can be taken in building with these slaty stones, even when 

taken fresh from the quarry, they still have a tendency to split into la

mellae, after they are built in the walls. Experienced builders, therefore, 

generally lay the outward stones of such walls with a slight inclination 

downwards, or dip, as the workmen term it, the more readily to prevent the 

admission o f wetness. I  have been thus particular, because it is hardly pos- Houses built with
Double walls,

sible.to prevent walls built o f these materials from drawing moisture, un

til they have been rough cast,-—sna. operation which is so very troublesome, 

from requiring to be occasionally renewed, that I  have found it necessary, in

    
 



IN TR O D U C TIO N .

Progress o f  Korthem these exposed situations, to bm ld the outward walls double, as tiie only ef~
Light-houses.
------------------------ fectual m ethod o f obtaining a comfortable house free of dampness.

l.aying the founda- 
tiou stone o f  Bea- 
c(m.

T h e weather continued to be so extremely boisterous here, Jhat it was 

the middle o f the month o f M ay before a sufficient stock of materials was 

laid down for commencing the building at the Start Point. A  wish having 

been expressed by the workmen, to have the foundation-stone o f the Beacon 

laid with masonic ceremony; and considering the dreary prospect which the 

artificers had before them, the author was the more willing to embrace so fair 

an opportunity o f affording them the enjoyment o f a little convivial happi

ness. T h e  influx of so many strangers to the island of Sanday for this work, 

and the novelty o f the intended ceremony, made the news soon find its way 

to every house. Preparations were accordingly m ade;— the year o f our 

Lord 1802 , was cut upon the foundation-stone, in which a hole was per

forated for depositing a glass phial, containing a small parchment scroll, 

setting forth the intention o f the building ; the official constitution of 

the Commissioners of the Northern Light-houses; and the name of their 

Engineer. I t  also contained several o f the ciurent coins of George I I I . in 

gold, silver, and copper. The day fixed for the ceremony was the 15th of 

M ay. T h e weather was dry and tolerably agreeable, though w ld, with 

snow upon the ground; the thermometer by Fahrenheit’s scale indicating 

35° in the shade at noon. A  number o f the principal inhabitants, and a 

crowd o f cottagers assembled. Things being arranged for the ceremony, 

the author, assisted by M r James Cleghom , foreman for the works, applied 

the square and plummet-level to the foundation-stone, in compliance with 

the ancient custom of the craft. The phial was then deposited in the cavity 

prepared for it in the stone, and carefully covered up with sand, when 

the masonic ceremony concluded in the usual manner. The Reverend W a l

ter T raill, minister o f the parish, who obligingly attended on this occa- 

ision, now stood forward, and, after a most impressive prayer, imploring the 

blessing o f heaven upon the intended purposes o f the building, delivered 

an address, which, from the singularity o f the subject, and the excellency 

o f the matter, shall here be inserted.
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“  T his ifloment is  auspicious. The foundation-stone is M d  o f a Progress or Northern
Light-houses.

building 6f  incalcitlable value;— a work of use, not of luxury. Pyramids 

were erected by the pride'of kings, to peipettxate the memory of men, 

whose ambition enslaved and desolated the world. But it is the benevo

lent intention o f our Government, on this spot to erect a tower, not to ex

haust, but to increase the wealth, and protect the commerce of this happy 

kingdom.— T o  the goodness o f G od, in the first place, we are indebted for a 

degree o f prosperity unknown to other nations. In  the next place, we 

owe our happiness to our insular situation, and attention to maritime 

affairs. Faction and civil war have, at this period, laid waste the fairest 

countries o f E urope; while peace has flourished within our walls. A gri

culture, commerce, and their kindred arts, have prospered in our land.

British oak hath trium phed; victory hath been attached to the British 

flag ; and British fleets have ridden triumphant on the wings of the wind.

— Consider the great national objects tor which this building will be 

erected. T o  protect commerce, and to guard the lives o f those intrepid 

men who for us cheerfully brave the fury of the waves, and the rage of bat

tle. T h e mariner, when he returns to the embraces o f his wife and chil

dren, after ascribing praise to the Great Giver of safety, shall bless the 

friendly ligh t which guided him over the deep, and recommend to the pro

tection o f heaven, those who urged, who planned, and who executed the 

work.— This day shall be remembered with la titu d e . I t  shall be re

corded, that at the beginning o f a new century, the pious care of G o

vernment was extended to this remote island. Those rocks, so fatal 

to the m ost brave and honourable part o f the community, shall lose 

their terror, and safety and hfe shall spring from danger and death.—

Even you, m y friends, who are employed in the execution o f this work, 

are objects o f regard and gratitude. Y ou  have, for a season, left the society 

of your families and friends, to perform a work o f high interest to your 

country and to  mankind. I  am confident, that you will act, in all respects,, 

so as to deserve and obtain the esteem of the people who now surround 

you. I  hope that they will discharge to you every duty of Christian hos

pitality, and that you will have no occasion to feel that you are strangers in

    
 



m INTIIODUCTION.

Frogi'ess of Northê rt Q, strange land.— It  becomes us to remember, that all the affairs o f men are
Light'houses. . • . , , ,

dependent on Providence. '' W e  may exert talents and industry, bu tG oi>  . 

only can bless our exertions with success. L e t our trust be in him. ^ L et 

us hum bly hope that he will bless this day and this undertaking. Through;, 

his aid, may there arise from this spot, a tower o f safety and protection to 

the mariner of every tongue and nation.”

T he whole' o f this scene was very impressive; and the plain, decent, 

and respectable appearance o f the people collected on the occasion, was 

none o f the least interesting parts o f it.

Beacon Completed, H aving now got the works at the Start Point of Sanday fairly com

menced, and some progress made in opening the quarries, the author left 

the Orkney Islands, and continued his voyage westward to the other L igh t

houses on the coast. Every thing having succeeded well "at the Start 

Point, the Beacon was finished in the month Of September. I t  was termi-^ 

nated at the height of 100 feet above the medium level of the se^, with a 

circular ball o f masonry measuring fifteen feet in cireumference.— B ut this 

tower having been afterwards converted into a light-house, it seems to be 

unnecessary here to enter into a more particular specification of the build

ing. ; ■ ■ ■ ■ ■ ■ ■ ■  , . ^

1803.

Inchkeith Light-house.

Much incpnveniency had been experienced, and many fatal accidents 

,hac( occurred, inthe Frith of Forth, firom the want of a light to direct ships 
past the island of Inchkeith into the Roads of Leith. In the course of 
the winter of 1801, from this cause, a very severe misfortune happened at 
the rocks lying off Kinghornness, bn the Fifeshire coast, by the loss of the 
smack Aberdeen, Freeman, master, one of the traders bound from Aber
deen to London. This vessel'had been put up the Frith in a storm, 
loaded with a general cargo, which was valued at upwards of L,10,Oo6, and 

had on board 13 passengers, besides the ship’s crew, all of whom perished, 
excepting the master, the mate, and a lady. So very distressing an acci-
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dent, with other instances of a similar nature, produced a strong sen- P rocess  o f  Northern
. • -L 1 - • 1 I T  Light-houses.

sation with the public. I t  was also foun'd, that vessels which, by the direc- -------------------------

tion o f the light o f M ay, had entered the Frith of Forth in the course 

of a long wmter night, could not yet venture to hold on their course, up the 

‘ F rith , owing to the difficulty of passing the island of Inehkeith, and the 

foul and rocky ground in its neighbourhood. The mariner was thus obli

ged to and on in this narrow sea, without being able to run for

the anchorage o f Leith Roads till day-light: but, before morning, the
♦

wind perhaps had shifted; and, instead of being in a safe anchorage, he 

w'as too often driven to sea. The author has, indeed, known of a ship in 

this situation, which drifted before the wind even to the coast of 

Norway.

I t  W'as from considerations o f this kind that an application was brought inehkeith Light- 

forward by the Corporation of the Trinity House , o f Leith, for the 

erection of - a light-house upon Inehkeith; and the Commissioners of the 

Northern Light-houses, also viewing L eith  Roads as a naval station and 

rendezvous for his M ajesty’s ships on the North Sea station, resolved upon 

the propriety and expediency of this measure in the year 1802. Various dif

ficulties occurred about procuring the. ground necessary for this establish

m ent, not indeed with the noble proprietor o f the island, the D uke of Buc- 

eleuch, who forthwith ordered every facility to be given to the work; but 

time was lost in arranging matters with his Grace’s agent. It  was not, there

fore, till the summer of the year 1803, that the building on Inehkeith com-
\

menced, and the masonry of the light-house was not ready for the light-room  

till the following year, when the light was exhibited on the 1 st day of 

September 1804. Its position is described as follows :

“  The Light-house erected on the island o f Inehkeith, situate in the nesenption o f  inch-
keith Light-house.

Frith o f Forth and county of M id-Lothian, in North L at. 56° 2', and 

Long. 3° 8'. west o f London, is elevated 220 feet above the medium level 

of the sea, o f which height the building forms 45 feet. The light is from

oil with reflectors, and will be seen from every point o f the compass as a
D
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Progress of Northern Stationary light’ (since altered to a Revolving light, as shall be afterwards
Light-houses. - •
---------- :-------—  noticed). From  the light-house Ely-ness hears, hy compass, E . N E ., dis

tant 16 m iles ; L igh t o f M ay E . | N ., distant 23 m iles; Fidra Island E . 

hy S ., distant 14 m iles; Craig W augh. R ock S E . hy S. J S., distant 4| 

miles ; Leith-H arhour L igh t S W . \ S.-, distant 31 m iles; Gunnet Rock* 

W ., distant 15 m ile ; Ox-Scares W . hy N .| N ., distant 4| m iles; Inchcolm  

W . R W . 4 N ., distant 65 m iles; Pettycur Light N W . 5 R ,, distant 25 

m iles; Kinghom -ness N . N W . | N . distant 2| miles.”

Originally proposed 
to be a Leading 
light.

This light-house was originally proposed to have been made a double 

or leading light, to guide ships up the Frith, and especially past the dan

gerous rock called the Ox-Scares, to the anchorage above Queensferry; 

but it was thought advisable to erect a light, in the first instance, upon the 

top of the island, and to defer the erection o f a lower or western light till 

the effect o f a single light should he tried. Such, however, appears to have 

been the benefit of the light on the top o f the island, together with a cast- 

iron Beacon, which, at this time, was erected on the Ox-Scares, that the 

want o f a second light-house on Inchkeith does not seem to have been 

much felt.

Light duty for Inch
keith modified.

B y the existing acts of Parliament, the light-house Board is entitled to 

take the full duties of three halfj)ence p er  ton, from the local trade o f the 

Frith of Forth, for the light o f Inchkeith, instead o f which, only one half

penny per ton is exacted from such vessels as are not liable to the 

duty, in consequence of passing some other o f the Northern Light

houses. T he great utility of this light-house, and the equitable and liberal 

manner in which these duties are exacted, gave much satisfaction to the 

maritime and commercial interests of the country.

Accommodation of I t  may here be proper to observe, that the erection of Inchkeith
Light-keepers’
houses extended. Light-house, forms a new era in the works o f the Commissioners o f the 

Northern Light-houses; which, as formerly observed, had been necessarily 

executed on the smallest, plainest and most simple plan that could be
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devised, and with such materials as could he- lasily transported, and most Progress o f  Northern

speedily erected, so as to meet the urgent calls of shipping, and answer  ̂ --------

the very lim ited state o f the funds. But from the thriving condition 

o f the trade o f the coimtry, the yearly duties which, in 1790, amounted 

Only to L . 1477 ; 5 : 1 ; in the year 1802 encreased to L . 4 3 8 6 :7  :5 . It  

was, therefore, considered advisable, from its being ultimately more eco

nomical, to erect and finish the several works o f the light-house Board 

in the iriost substantial manner, and more like the buildings of a permanent
_ St • -

National Establishment.

From  the vicinity of Inchkeith to sandstone quarries, the buildings there Houses covered with
leaden roofs.

were executed of aislar masonry. A  platform roof covered with lead, and de

fended by  a parapet wall, was adopted for the light-keepers’ house, instead 

o f a slated roof, with garrets of the common construction; a slated roof being 

not only more liable to be injured by high winds, but whep the attic apart- Disadvantages of
slated roofs.

ments o f such houses are occupied, the premises became more exposed to ac

cident from fire. The slated roof, with iron nails, is also subject to decay, 

owing to the saline particles with which the air is impregnated, and the sprays 

of the sea, which, even in %uch situations as Inchkeith, are often blown over 

the island, though the site of the light-house is about 175 feet in height.

Indeed, at all the original light-house stations in the north, the nails were 

soon rusted, and the slates getting loose, were often blown off in great num

bers, so that in the very depth o f W inter, the light-keepers have been obliged 

to make such a requisition as the following : “  A  slater is much wanted here, 

to repair the roof o f the house, as upwards o f 50 slates have been blown 

away during the late gales.” Instead, also, of a dwelling-house consisting 

o f only two small apartments as formerly, the house at Inchkeith has four 

rooms, with other conveniencies, laid out for the accommodation of the fa

milies of a principal light-keeper and an assistant, who are now appointed 

to the charge o f each o f the Northern Light-houses.

A n  entue change also took place at this period upon the construction Construction of
- i x . - i  t i n -  1 1  • t Light rooms im-

o f the Light-rooms and the reflecting apparatus, as well as in the exten- proved.
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Progress of Northren sion and enlargement of the accommodation for the light-keepers. THe •
Light-houses.
-------------------- :—  early light-room s were constructed wholly of timber, excepting the win

dow-sash frames, which were made o f cast-iron. The outside* of the 

» wooden cupola, covered with sheet copper, and the ceiling and floor 

with fire-proof plates of tinned iron. B ut it soon appeared that this con

struction was liable to great objections, particularly to the risk o f ac

cidental fire. The timber roof being also unavoidably shut up from the
■4

air, and exposed to a degree o f heat sufficient to dry it to the state 

of tinder, its strength and fibrous qualities were soon lost, and the 

buildings in danger o f being destroyed by the storms of winter. A t

Hendered Fire-proof. Inchkeith, on the Contrary, the roof is framed o f iron, and covered with 

copper, and the floor is laid with flag-stpnes; while the window-frames, and 

aU the materials exposed to the immediate action o f the weather, are made 

of copper; the windows are glazed with plates o f polished glass, measuring 

29  inches by 18 inches, and ^ o f an inch in thickness, instead of sash 

panes o f crown-glass, measuring only 12 inches by 8 inches, by which so 

many astragals were unavoidably introduced into the windows, that much 

of the light was obstructed and lost.

Reflectors o f Silver
ed Mirror-gla?s.

Reflectors o f Copper, 
plated with Silver.

The reflectors o f the first o f the "Northern Light-houses were formed 

to the parabolic curve, upon principles susceptible o f considerable accuracy; 

their powers were, however, small from their reflecting surfaces being com

posed o f facets of silvered mirror-glass, and one point only of each facet 

coinciding with the curve o f the parabola. A s  many of the rays are thus lost 

or weakened by transmission through the glass of the reflector, the light is 

much less brilliant than when reflected from a metallic speculum of a uni

form parabolic figure, o f a more white and dense body, such as silver. 

Another objection to mirror-glass reflectors, is the great number of in

terstices or subdivisions between the pieces o f glass, which unavoidably 

induces a want o f cleanliness and uinformity in the reflecting surface as a 

whole. T h e improvement upon this part o f the reflecting apparatus, as 

more recently fitted up, consists in employing sheets o f copper, plated or 

coated with silver, which, with much labour and great nicety of workman-
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ship, are formed as nearly as may be into the parabolic curve,— a subject to Prô ssofNortheim
• _  Light-houses.

which we shall asain reciu*, ip treatin g 'of the reflectors for the B e ll ,— -------------- -—
°  °  The use o f Argand

Rock Light-house. Instead, also, o f whale oil, and the use of the Common sperma.

lam p, spermaceti oil, and the Argand lamp, were introduced at Inchkeith. «

U pon these principles, all the new erections o f the Northern Light

houses are constructed; and such of the original light-houses, as re

quire considerable repairs, are directed by the Board to be altered to the 

improved construction. B ut the erection o f such a light-house as that of 

Inchkeith, in place o f requiring an expenditure o f only about L . 1000 like 

the original establishments, cost upwards o f L . 5000.

T h e light-house o f Inchkeith having been erected before the late M r keUhTtX.h"ouî '̂ 

Sm ith, the author’s predecessor, had retired from the situation o f E n

gineer for the Northern Light-houses, and being the first of the light

houses erected upon the coast o f Scotland on the recently improved 

principles, it is thought proper to give a plan and elevation of the 

house and offices, in one o f the plates of this work, as a specimen o f what 

is considered a very complete light-house establishment. I t  may also be no- 

noticed here, that the elevation of the light-house tower bears a tablet with 

the following inscription ;■— “  F or the direction of Mariners, and for the be

nefit o f Commerce, this Light-house was erected by order of the Commis

sioners o f the Northern Light-houses. I t  was founded on the 18th day of 

M ay, in the year -1803, and lighted on the 1 st o f September 1 80 4  

T homas Sm it h , E n gineer."

A s  part o f the estabhshment at Inchkeith, a guard-room is provided for Puots and ship-
°  wrecked Seamen re-

pUots. In  the event also o f shipv?reck upon the coast, in the neighbour- 

hood o f any o f the light-house stations, from the more extended state of 

the buildings, the unfortunate seamen are not only dhected to be lodged 

in the best manner that the circumstances o f the case will admit, but,

in necessitous cases, ship-wrecked mariners have even been allowed a sum of
«

money by the Light-house Board, to clothe and carry them to their respec

tive homes. In  , this way, it has not unfirequently fallen to the lo t o f the

    
 



so INT^RODUCTION.

Progress of Noithern keepers o f the ISTorthem Light-houses, to save the lives o f perishing seameUi.
Light-houses.
— ..— --------- -—  to succour many poor fishermen and pilots, as well as the half starved and

unlucky individuals o f 'Water parties, when driven by stress o f weather to  

these lone places o f abode, for safety and shelter. In  these varied forms, it 

win not be too much to.suppose, that the practice o f protecting the navigator 

in distress, which is said to have formed a chief part of the design of the F ir e  

Tow ers and N ’autical Colleges o f the ancients, is thus in some m ^ su fe  

restored.

1806*.

Shipwrecks still 
take place on San. 
day.

Start Point LigM-hcnise.

Notwithstanding the precautions which had been taken to prevent the 

frequent occurrence o f shipwreck upon the island o f Sanday, by the erection 

of a Beacon or Tower o f masonry on the Start Point, the loss o f ships 

did not appear to be diminished. I t  had even become proverbial with 

some of the inhabitants to observe, “  that i f  wrecks were to happen, they 

m ight as well be sent to the poor island o f Sanday as any where else.”  

On this and the neighbouring islands, the inhabitants have certainly had 

their share o f wrecked goods; for here the eye is presented with these m e- 

Striking ejtamples o f  lancholy remains in almost every form. For example, although quarries
this.

are to be m et with generally in these islands, and the stones are very suita

ble for building dikes, yet instances occur o f the land being inclosed, 

even to a considerable extent, with ship timbers. The author has actu

ally seen a park paled round, chiefly with cedar wood and mahogany 

from the wreck of a Honduras built sh ip ; and in one island, after the 

wreck o f a ship laden with wine, the inhabitants have been known to take 

claret to their barley meal porridge, instead o f their usual beverage. O n  

complaining to one of the pilots of the badness o f his boat’s sails, he replied 

to the author with some degree o f pleasantry, “  H ad  it been H is (God’s) will 

that you came na here wi’ these lights, we m ight a’ had better sails to our 

boats and more o’ other things.” I t  may fm ther be noticed, that when some 

of Lord Dundas’s farms are to be let in these islands, a competition takes 

place for the lease, and it  is hona fide understood, that a much higher rent 

is paid than the lands would otherwise give, were it not for the chance of
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making considerably by the agency and advantages attending shipwrecks on Pr<̂ ess®fNoKhera
LjghtJioases.

the shares o f the respective farms. The author was so struck with some of — ------------

these eircunastances, that he collected, and shall here insert a list o f ship

wrecks for the twelve years immediately following the erection o f North 

Konaldsay light-house, in procuring which he was obligingly assisted by 

the R ev. W illiam  Grant, minister o f Cross-kirk parish, including the 

Island o f North Ronaldsay, and part of Sanday.

L IS T  O F  W R E C K S  on the contiguous islands o f North Ronal dsay Shipwrecks
°  • ' f o r  Twelve Years.

Sanday and Stronsay, during a period of Twelve Years, immediately after 

the erection o f N orth Ronaldsay Light-house, in 1789-

Year. Voyage. Cargo. Tonnage. Supposed Value o f  
Ship and Cargo.

1789. Norway to America, Spirits, &c. 150 L . 3500 0 0
1790. Hamburgh to do. Cordage, &c. 100 2800 0 0
1793. Norway to W ales, W ood and Iron, 90 1100 0 0

Sweden to Liverpool, Grain, - 120 3100 0 0
...------ D o. to Greenock, Timber, 400 3400 0 0

1793. N  or way to  Spain, Fish and Oil, 100 2000 0 0
Copenhagen to Santa Cruz, Silks, &c. 250 35,000 0 0

1794. Copenhagen to Surinam, Muslins, &c. 250 20,000 0 0
— D o. to Dundee, Flax, &c. 90 2000 0 0

1795. D o. to America, Cloth, &c. 300 12,200 0 0
179a D o. to Liverpool, Timber, 250 2500 0 0
— D o. to Whitehaven, Tim ber, 150 1300 0 0

Liverpool to Ostend, W ine and Rum, 400 15,300 0 0
1797. Baltic to Liverpool, Grain, 120 8000 0 0
1798. Sweden to H ull, Timber and Iron, 200 2500 0 0

Norway to Liverpool. Timber, 200 1800 0 0
D o. to Am erica, Cloth, &C. 200 5000 0 0

_ — Altona to D o. Spirits and Cloth, 450 18,000 0 0
London to Gibraltar, Stores, 300 5000 0 0

1799. D o. to Dublin, Staves, 150 2200 0 0
180a H am burgh to Am erica, Cambric and Linen, 200 45,000 0 0
— Dantzic to Liverpool, Timber, 900 10,000 0 0

vessels wrecked in 12 years, supposed value L . 196,400 0 0

This list o f shipwrecks strongly points out the dangerous na- Start P(̂ nt Tower
' proposed to lie cofl-

ture of the navigation o f the seas and friths o f the northern islands of verted into a Light.
house.

    
 



m INTROBUCTION.

Progress o f  N  orthem 
Light-houses.

North Konaldsay 
Light-house to be 
converted into a Bea
con.

Opinion o f  persons 
conversant with the 
Navigation o f these
Seas.

Orkney. From  ,a consideration of these numerous accidents, being almost 

at the rate o f two wrecks in the year, and seeing the mangled remains o f  

some fine ships which still appeared upon the island of Sanday, the author 

was induced to bring this matter again under the notice of the-Commis

sioners o f the Northern Light-houses, in his report to the Board in the 

year 1805 , when he proposed that the Start Point Beacon should he 

converted into a light-house, and that North Ronaldsay light should be 

discontinued, and its tower converted into a beacon, as wrecks were 

found to happen comparatively seldom upon,"that island, while hardly 

a year passed without instances of this kind on the island of Sanday; 

for, owing to the projecting points of this strangely formed island, the 

lowness and whiteness o f its eastern shores, and the wonderful man> 

ner in which the scanty patches of land are intersected with lakes and 

pools of water, it becomes even in day-light a deception, and has often been 

fatally mistaken for an open sea. The removal o f the light firom North  

Ronaldsay to Sanday, was also calculated to be equally, if  not more, 

useful to the navigation of North Ronaldsay F rith ; the Start Point being  

only four miles from the sunken rock called the Reef-dyke, as wiBhe seen from, 

the general chart of the coast which accompanies this work. I t  therefore ap

peared that if  only a single light were allowed for the protection of this 

coast, it would he much better upon Sanday than on North Ronaldsay.

On this subject, however, the author was instructed to take the opinion of 

persons acquainted with the navigation o f these seas. Accordingly, when 

on his annual voyage to the Northern Light-houses, he submitted the 

subject to the consideration o f M r W illiam  E llis, Commander o f the 

Ross Revenue Cutter, who had then been cruising for several months off 

these islands, by order o f Government, for intelligence relative to the motions 

of the D utch fleet, which then threatened to attempt a landing on the W e s 

tern Coast o f Ireland. It  was also submitted to M r Riddoch, Collector,' 

and M r M anson, Comptroller o f the Customs, at K irkw all; to M r John  

Traill, M r Fotheringham, and M r Strang o f Sanday; and to the ship

masters o f Kirkwall and Stromness. These gentlemen all united in opi

nion as to the superior usefulness of a light upon the island of Sanday.
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T his measure having been resolved on by the Board, the plans were remit- Progress o f  Northern
^  ‘  Light-houses.

ted, with powers to proceed, to M r W illiaraR ae, (now. Sir "William Rae, Bart, — - — r
^  . , , '  , , . Light-house resolved

Lord Advocate o f Scotland,) who was then Sheriff o f the county of Orkney.

The works at the Start Point were accordingly commenced early in the 

summer o f 1 8 0 5 ; by the month of November the light-room was finish

ed, and the light exhibited on the 1 st day of January 180fi. Intima

tion was at the same time given to the public, that the beacon or tower of 

masonry erected in the year 1803, upon the island o f Sanday, having been 

found insufficient for preventing the numerous shipwrecks upon the low 

shores o f that island, had been converted into a light-house.

T h e Start Point of Sanday is situate in the county of Orkney, in North nescription of start
. - . '  , '  Point Light.

L at. 5 9 “ 20',  and Long. 2“ 3 4 ' west of London, from which North Ronaldsay 

light-house Tower bears by compass, N . N E . J E ., distant 8 miles, and the 

Lamb M ead o f Stronsay S W ., distant 15 miles. The light at the Start 

Point is from oil with reflectoi-s, elevated 100 feet above the medium level 

of the sea, and is visible from all points of the compass, at the distance of 

15 m iles, in a favourable state o f the atmosphere. To distinguish this 

light from  the other lights on this coast, it is known to mariners as a R e

volving light, without colour, exhibiting a brilliant light once in every 

m inute, and becoming gradually less lum inous; to a distant observer it 

totally, disappears. In  this manner, each periodic revolution of the re

flector-frame, alternately shows a brilliant light, and a light becoming 

fainter and more obscure, until it be totally eclipsed.

T he alteration o f the Start Point beacon into a light-house, and the The Foreman and
Artificers sail for

erection o f houses for the light-keepers, were placed under the management Leith in the Travel- 

of M r George Peebles, an experienced mason, and executed with every 

possible attention. W h en  the works were completed, he, and such of the 

artificers as had been retained, proceeded to Stromness on the mainland 

of Orkney, from whence they were most likely to get a passage to the south

ward. T he party consisted o f six in number ; and Charles Peebles, the fore

man’s brother, wishing to go directly to his native place, took his passage
E
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Progress of Northern in a vcsscl bound from Stromiiess to Ansttuther, while M r George Peebles,
Light-houses. . ,

_ _ _ _  remaining four men, embarked on board o f a schoorier, called the

Traveller, Cruickshanks master^ bound for L eith ,

The Traveller is 
wrecked.

Captain Manby’s , 
Apparatus much 
wnnCtd.

T his vessel sailed with a fair wind early on the 24th o f December 1806. 

On the following morning they got sight o f Kinnaird H ead’ light-house, 

in Aberdeenshire, and had the prospect o f speedily reaching the Frith of 

F orth ; but the wind having suddenly shifted to the south-east, increased 

to a tremendous gale, which did much damage on the coast. The Traveller 

immediately about, andi steered in quest of some safe harbour in O rk

ney, A t  two o’clock in the afternoon, she passed through the Pentland 

Frith, and got into the bay of L ong H o p e ; but could not reach the proper 

anchorage ; and, at three o’clock, both anchors were let g o  in an outer road

stead. T h e storm still continuing with unabated force, the cables parted or 

broke, and the vessel drifted on the island of F lotta. The utmost efforts of 

those on board to pass a rope to the shore, w ith'the assistance of the inha

bitants o f the island, proved ineffectual, (for want of some apparatus like 

'Captain M anby’s ) ; the vessel struck upon a shelving rock, and, night com

ing on, sunk in three fathoms water.

The Foreman and 
tour of the Artificers 
ere drowned.

Some o f the unfortunate crew and passengers attempted to swim 

ashore, but in the darkness o f the night, they either lost their way, or 

were dashed upon the rocks by the surge o f the sea •, while those who re

tained hold o f the rigging of the ship, being worn out 'with fafrgUe aUd the 

piercing coldness o f the weather during a long winter night, died before 

morning,— when the shore presented the dreadful spectacle o f the wreck o f  

no fewer than five vessels, w ith many lifeless bodies, the" mournful subjects 

of the care and pity o f the islanders. In  one o f these wrecks, all oh board 

were lost ; and, in the Traveller, > only the Cabin-boy escaped; This poor 

boy, from whom these particulars were learned, had, for a timej been shel

tered from the severity o f the blast, by one of the crew, but being at length    
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left alone, he d u n g to the top-mastf, ftom which he was with great diffi- Progress of. Northern
' , °  ^  , Light-houses.

eulty removed in  the morning, when the storm had Somewhat abated. — ---------------------

A  very trifling circumstance prevented the vessel bound for Anstruther, 

from leaving Stromness along with the Traveller, so that Charles Peebles 

escaped this gale, and arrived with the sad tidings o f the fete o f his brother 

and companions. In  M r George Peebles, the light-house service lost a most 

active and faithftd servant, whose next charge would have been at the opera-i 

tions o f the B ell R ock light-house. From  the peculiar circumstances o f 

this case, the Commissioners were pleased to grant small annuities to the 

mother o f the foreman, and also to the family o f another o f the Sufferers.

B ell Rock Light-house.

-In  the prosecution o f the plan o f this introductory account of the North

ern Light-houses, we m ay observe that the attention o f the Commissioners 

was occupied with the erection of the B ell Rock Light-house, during the years 

1807, 8 , 9 , and 10. B u t as the detail o f the operations o f these four years 

forms the chief object o f this work, it is not necessary that they should be' 

further noticed here. W e  therefore proceed to the next operations of the 

Board, in  the order of tim e.

1807.

-N orp i RonaMsay Beacon.

It  having been considered superfluous to have two light-houses on this 1809.
part o f the coast, within 8 miles o f each other, the Light-house Board North Ronaldsay

,  ̂  ̂ Light extinguished,
resolved to extinguish N orth Ronaldsay light, and convert its tower and its Tower con-

* verted into a Beacon.
into a sea-mark, or beacon without a light. It  was accordingly inti

mated in the newspapers^, o f the principal ports of the United kingdom 

that the light on the Island of North Ronaldsay, in Orkney, situated in 

North L a t. 59° 40 ', Long. 2° 15' west o f London, would be discontinued, 

and cease to be lighted from and after the 1 st day of Junp 1809 ; but 

that the Light-house Tower would be preserved as a Beacon on the 

coast, by the erection o f a Circular Ball of masonry, measuring 8 feet in 

diameter, instead of a Light-room . This beacon bears from the revolving

E 2
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Pr<̂  ̂.jf Northern light OH the Start Poitit ctf Sanday, "N. NE.i E. by compass, distant 8
Light-houses. ' , _ . .• i ,•

— — L_—  miles, which continues to be lighted as heretofore, the Start Point :having 

been found theino.st centrical poisition for a light-house to warn the mariner 

* o f his approach to the low shores o f the North Isles o f Orkney.

1814,
Light o f May first 
Lighted 1635.

Is le  o f  M a y , -  ,

The island of M ay holds a prominent position at the entrance o f the 

F iith  o f Forth, as will be seen by referring to the charts of the coast which 

accompany this work. From  its connection also with the estuary lead

ing to the Capital of Scotland, and the principal ports of her commerce, 

the light o f M ay seems to have been the earliest public light on our shores. 

Over the ' entrance door of the old light-house tower, a stone, neatly cut 

into the figure by which the sun is usually represented, bears the date 1635. 

I t  appears, also, from the printed acts o f the Scottish Parliament, V o l. y. 

p. 585 ., that power was granted, in the reign o f C harles,!., to James M a x- 

4,, well of Innerwick, and John Cunninghame c f ; Barnes, to erect a light

house upon the Isle of M ay, and collect certain duties from shipping for 

Patent ratified 1641. its maintenance ; The patent for this purpose, was ratified by the Scots 

Parliament in 1641.

Much complained of 
after the Union.

The duties leviable for the light o f M ay produced much dissatisfaction 

after the U nion, English and Irish vessels having been charged with dou

ble rates, as foreigners. There was, besides, a general dislike to any thing 

that was payable in the form o f a tax being held aS private property. , T h is  

light being also a coal-fire, exposed in an open.choflFer to the vicissitudes o f  

the weather, was found to be very insufficient. A fter the appointment o f 

a Light-house Board in (Scotland, ,iii the year 1786, the shipping interest 

often expressed a desire that the light o f M a y . should b e , included ; as 

one of the Northern L ig h ts ; that it might undergo the most .recent im - 

provements; that, according f;^£the ;spirit and conditions of the Northern 

Light-house acts, the invidious distinction betw ^n .the shipping of the 

same kingdom, with regard to, the light-house duties, might be done awayi 

and also that there might he some prospect pf the duties being modified, and
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uJtimately ceasing. In  tlje year 1809, the author foreseeing,, that notwith- Progress of Northern
Light'houses.

standing the erection of the Bell Rock light-liouse, the navigation of this —------------------ --

part of the coast would still be very incomplete, .unless the, light of M ay 

were improved, took an opportunity o f bringing this subject Under the 

notice o f the Commissioners o f the Northern Light-houses; but it did not" 

then appear that this could be taken up by the Board, unless it were at the 

instance of the proprietor. , ' <

The family o f Scotstarvit, into whose hands the property of the island Family of Sebtsta.-
vit become Proprie-

and light o f M ay came by purchase, in 1714, along with the estate o f of the isiami. 

W estbarnes, in E ast Lothian, had long been solicited by The trade of 

the F rith  o f Forth, to have the hght made better, either by enlarging 

the choffer for containing the coals, or by altering it to an oil light with re

flectors. Statements to this effect having been laid before the proprietor, by 

the Chamber o f Commerce o f Edinburgh, a Committee o f that body visit- chamber of com-
^  *' merce get the Light

ed the island in the year 1786, and reported on the state o f the light. ♦

In consequence of the representation of this Committee, the choffer was 

enlarged to the capacity o f a square of three feet; and, instead o f about 

200 tons o f coal p er annum, formerly consumed, the quantity of fuel was 

now doubled. T he Chamber further recommended, that the stock of coals, vvemybs coai prefer- 

hitherto exposed to the open air on the island, should in future be kept under 

cover, and that the supply should be invariably got from the collieries of 

W em yss, which were preferred as fittest for maintaining a steady light,

W em yss coal being then used at Heligoland, and other coal-lights upon the 

Continent.

red for the Light.?.

These conditions were most readily complied with by the tutors of M iss of M ay consi-
dered the best Coal-

Scott, the proprietor ; and the light of M ay, from that period, was found L%ht in the kingdom, 

to be very considerably improved, the choffer for containing the fuel be

ing about double the capacity of any other hght-house choffer on the coast 

of Great Britain. T he light of M ay, from this period, may therefore be 

described as the most powerful coal-light ih the kingdom, although, from 

its exposure, it was still found to be very unstcaidy^ in bad weather, when 

most required by the mariner. Lim e-xilns and other accidental open fires
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Progress o f  Northern Upon the neighbouring shores, were also apt to he mistaken for the Isle o f
Light-houses. . ' ' . , _
— — ----- —  M ay choffer. T o obviate such dangerous mistakes, there i?as no other me

thod hut the introduction o f a light from oil, with reflectors, inclosed in 

a glazed light-room. T he Trinity-house o f L eith , in the year 1790, .pre

sented a memorial to this effect, to the L u k e o f Portland, into whose pos- 

Portiand Family get session the light and Isle o f M ay had come by his Grace’s marriage with
possession of. the ^  "

M iss Scott o f Scotstarvit, B u t after many fruitless applications urged from  

tim e to tim e by the Merchants of L eith , to have the light altered, the 

measure was at length given up by them as hopeless.

Loss o f  the Nymphen 
and Pailas Frigates.

Their j>rize~ship ar
rives in safety.

Early in the morning o f the 19th day o f December 1810, how

ever, two o f his M ajesty’s ships, the frigates Nym phen and Pallas, had 

the misfortune to be virecked near Dunbar, iii; consequence, it is be

lieved, o f the light o f a lim e-kiln on the coast of Haddingtonshire 

having been mistaken for the coal light o f the island of M ay. These 

frigates having come along the northern coast o f Scotland, thear situa

tion, as may be seen from the annexed maps, was very, different from 

that o f ships approaching the land from a distant voyage, who are 

much more liable to mistakes of this kind. But what renders the 

error in  this instance more unaccountable is, that one of the ships had 

even sent a boat ashore at Johnshaven, on the opposite coast o f Kincar

dineshire, in the afternoon o f the day preceding their loss; and the other, 

about the same time and place, dispatched a small prize for Leith Koads, 

under the command of a M idshipman,— who, in his course up the Frith  

of Forth , saw the B ell R ock floating light, (for at this time the light

house was not completed),— then the lights on the islands o f M ay  

and Inchkeith in  succession, and before , day-light in the morning of 

the 19th  he anchored his little vessel in the Roads. In  reporting 

the prize to the Adm iral at , L eith , this young gentleman expressed his 

surprise that the frigates had not reached their station before him. In  the 

course o f the forenoon of the same day, ho\yever  ̂ an express arrived, stating 

the circumstance of the loss o f the PaUas, which.had happened in ..the 

tourse o f the night, about two miles to the eastward of Dm ibar, Soon af-
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terwards, another notice arrived announcing to the Adm iral the loss pf ingress of Northern
■ ■ °  , -..I* .1 . -  Light-houses.,..'

the K ym phen Frigate in tlie same manlier, and from the same mistake. — -

I t  is not a little  surprising, that although these ships had sailed in com

pany, and were wrecked Within a few miles o f each other, their similar 

fate was perfectly unknown by the respective crews, till late in the day 

on which the accidents happened It was, however, so far fortunate, that Nine men drowned, 

although the ships became total wrecks, only nine men were lost of their 

joint crews, amounting to about 600  m en ; all o f whom might probably 

have perished, from the rocky and exposed shore on which they were strand

ed, had not the weather been very moderate.*

Duke o f Portland 
proposes to alter the 
L igh t;

Im m ediately after the loss of these two fine M gates, valued at not
Lord Melville applies

less than L . 100 ,000 , Ford Viscount M elville, first Lord of the’ A d - t o  the Ligbt*house
Board about the Isle

miralty, applied to the Commissioners of the Northern Light-houses, pro- May Light, 

posing that the light o f M ay should he assumed as one o f the northern 

lights, and forthwith put under proper regulations. I t  may here be pro

per to notice, that, prior to this accident, the D uke of Portland enter

tained serious intentions o f altering this lig h t; and the author had been 

employed to report to his Grace bn its alteration, from the use of pit-coal 

to oil, with reflectors, the expence of which he had estimated at the annual 

sum o f L . 600 . -The communication from the Adm iralty gave rise to a 

correspondence between the Light-house Commissioners and the D uke o f the Commissioners
should become Les-

Portland, who proposed to give the Light-house Board an allowaiice o f sees, which is reject-
ed. a

L . 600 p er annwn, for taking bitrden o f the light of M ay, while his 

Grace was to continue to 'lev y  the duties. This proposal was reject

ed on the part o f the Commissioners, who declined becoming lessees, un

der the existing acts or constitution of their Board *, and it was ultimately 

concluded, that they could only take up this taeasufe as purchasers for the 

public, in ord^r to abolish the charge on E nglish and Irish vessels paying 

as foreigners, and to lessen’ the duty for that light to the trade in general.

In  the present ■ state o f the light-house ftuids, this purchase could only 

be made by a spfeeial act o f Parliainent, and with pecuniary aid from G o*
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Progress of N’otthern vem m ent: as the sum demanded by the D uke for the island, and the right
Light-houses. , ■ ' i i °
ThTn îtrdOTKu  ̂ the light-duties, was unavoidably great, amounting to no less than

63)000 for the tn* a m i_  ■ J  ■Light duties and Sixty 1 housancl Gruiiieas.
Island.

wTrAdmiSay*.̂  *he mean time, M r Cuningham, Secretary to the Light-house

Board, was directed to acquaint M r W alk er, the D uke of Portland’s 

agent, that the Commissioners couldjiot treat for upholding the light of 

M ay for payment o f an annual sum. A  memorial was then drawn up for 

the Adm iralty, o f the whole proceedings in this measure, which was pre

sented by Sir W illiam * R ae, Bart., on the part o f the Light-house B oard; 

when their Lordships were pleased to give’ their countenance and support to 

® hill for the purchase o f the light duties and island of M ay. This bill was

L. 60,000. accordingly brought into Parliament, and passed in the Session o f 1814,

authorising a loan o f L . 80 ,000  to be made from the Treasury to the 

Commissioners o f Northern Light-houses, and empowering them to make 

the purchase from the D uke o f Portland, for the sum of L . 60,000.

Duty of the Idght o f 
May reduced by the 
Act o f 1814.

This important transaction having been closed, the Light-house Board, 

in terms o f this act (46th George I I I . chap, cxxxvi.) were empowered to 

reduce the light-duty o f the Isle o f M ay, to all British  vessels, from one 

penny half-penny, as collected heretofore, to one penny ton, when E ng

lish and Irish ships were no longer treated as foreigners, by paying double 

dues. Immediate measures were also taken for altering and improving the 

light. I t  was, however, too late at the end o f the session of 1814, to com

mence operations on the islan d ; but, in the following summer, the new 

light-house was erected, and a light from oil with reflectors was exhibited, 

on the 1st day of February 1816, after a coal-light had been continued 

here for 181 years, or from 1635.

Additional Apart
ments at the Isle of 

. May.

A s  the island of M ay lies about half way between the light-houses o f 

Inch K eith  and the B ell R ock, it was thought proper to have two or three 

apartments in the M ay Light-house for the reception o f such members o f the 

Light-house Board, as m ight happen to be detained by contrary winds in
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oecasional visits to the B ell Bocskj upon which landing is otten yery diffi- p^aressof Northetn

cult and precarious, depending both on the state o f the weather and the ---- ------- -— —

tides. T h e dwelling-house at the Isle o f M ay, therefore, is larger ]than 

would otherwise have been required for the accommodation o f the two hght- 

keepers and their families.

In  consequence o f This change upon the light of M ay, notice was given Notice given of the
. , , ' ' . ' . ,, : . ■ . ■ "  ■ ■ alterations at Isle o f

to the public, that it had been assuifted one o f the Northern Light-houses, May and inchkeith. 

and'that the Commissioners had directed a new. light-house, upon improv

ed pHnciples, to be erected, which would no| only a|ter its former appear

ance, but also occasion a change on the light of Inchkeith, situate about 

tweMy-two miles farther up the Frith of Forth. T he following descrip

tion o f the Isle o f M ky light was published,

“  The light-house oh the Island o f M ay, is situate at the entrance of Description ot the -
. . .  ' ■ . . .  • ■ -■ t ' L ig h to fM a y .

the Frith o f Forth, in North L a f. 56° 12 ' , -and Long. 2° 36' west o f 

London. Froni the light-house, Fifeness bears, by compass, N,^by E . | E ., 

distant five miles, , and the Staple Rocks lying off Dunbar, S. by W . | W .,  

distant ten miles. The light being formerly fiom  coal, exposed to the 

weather in an Open grate or chpffer, was discontinued on the night of the 

1 st day o f February 1816 , when a light from oil, with reflectors, known to 

mariners as a Stationary Light, was exhibited. The new light-house tower, 

upon the Island of M ay, is contiguous to the site of the old one, and is ele

vated 240  feet above the medium level of the sea, o f which the masonry 

forms 5 7  feet, and is therefore similar to the old tower in point o f height.

The new light is defended from the weather in a glazed light-room, and 

has a uniformly steady appearance, resembling® star o f the first magnitude, 

and is seen from all points o f the compass, at the distance of about seven 

leagues, and intermediately according to the state o f the atmosphere.”-jT h e  

old Hght-house tower on the Island of M ay, has been reduced in height to Guard-room, 

about ^  feet, and by directions o f the L ight house Board, it has beqn con,- 

verted into a like tbaf upon Inchkeith, for the use and conve-

niehcy o f pilots and fishermen.

F  ■ '
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Progress of Ncathern 
Light-houses.

Description of Inch- 
keith Itevolving 
''Light.

INtRO£)UCl:iON.

Inchkeith, Revolving Light.

T h e ahove description, in so far as regards the appearance o f the light 

of M ay being exactly applicable to that o f Inchkeith, described at page
• • ^  * , • j

25. o f this Introduction, it was found expedient to alter it from a stationary 

to a revolving ligh t,'th at it m ight be distinguished front the light of 

M ay, where a revolving light would Ifave been'liable to be mistaken for 

the B ell R ock light, owing to the more contiguous position of the M ay  

island to the B ell Rock.

T h e ligh t upon Inchkeith, hitherto a stationary light from oil, with 

reflectors, was therefore altered and converted into that description o f light 

known to mariners as a Revolving light without cokmn, on the same night 

that the change took place upon the Isle o f M ay. The light o f Inchkeith 

is seen from all points o f the wmpassj at the distance o f five leagues in fa

vourable weather, exhibiting a bright light once in every minute, and gra

dually becoming less luminous, it totally disappears to a distant observer. 

In  this manner, each periodic revolution of the reflector-frame, alternately 

shows a brilliant light, which becomes fainter, and mttte obscure, until 

it is totally eclipsed. B y this alteration, the same description and appear

ance o f the other lights upon the Coast is preserved, and the possibility of 

mistaking Inchkeith light for the nmnerous lights on the land, with which 

it  is surrounded, is now also effectually prevented.

Corsewall.

I t  had long been the wish of the mercantile interest o f the F rith  of 

Additional night pro- Clyde and S t Gcorge’s Channel, to have a light on the coast o f Galloway,
posed for the western *
coaĤ on Corsewau direct sMps, on the Scotch; side, iuto thc Irish Channel. ’ From  the 

great amount o f light-house duties collected upon the western coast, and 

, the (extent o f light-house works ̂ h ich  had o f late years been erected upon

the eastern shores, including the B ell R ock and Isle o f M ay light-houses.

1815.
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-the Commissioners were desirous of accommodating the trade of the western Progress of Northern

coast, as far as the demands of shipping reqtdred, or the state of the light- —— ------ ----
house fim ds would permit. It  was accordingly resolved, thal; a report upon 

this subject, made to the Light-house Board by the author, should be sub

m itted to the trade o f Liverpool, Glasgow and Greenock, for their observa

tions. H aving in this manner, procured the riScessary information, it was 

resolved that a light-house. should be erected for the benefit o f this coast, 

upon the northern extremity of th^ M uU of Galloway in W igtonshire, on 

the point o f Corsewall; because, in addition to the advantages o f this si

tuation, as an excellent direction both for the entrance o f the Irish Chan

nel and F rith  of Clyde, it would answer as a guide to the Roadstead or 

anchorage o f Loch R yan. ^

In the course of the correspondence on this subiect, it had been stated Light-houses neces. ̂ e a r y  for the naviga-
by Mr Quintin Leitch, Chief Magistrate of Greenock, a gentleman well 
acquainted with the navigation of these seas, that if light-houses were erect
ed upon the Isle of Man, these, with the lights of Copeland and Kilwarlin, 
on the Irish side of the channel, together with the proposed light on Corse- 
wall Point, and another on the Hulin or Maiden rocks, off the coast of 
Antrim, would fidfy protect this important part of the coast.

A fter considering the subject in its various bearings, the Board resolved. Foundation-stone of 

as before noticed, on the erection o f a light-house on Corsewall Point, in house laid, 

the month o f January 1815 , and on the 17th day of June following, the 

foundation-stone was laid, by M r Quintin Leitch, as master mason, when 

M r James Spreull, Chamberlain of the city o f Glasgow, M r Lachlan K en

nedy, under whose charge the works were placed, and the Engineer, assisted 

at the ceremony. In  the course o f the Summer and Autum n, the tower o f 

this light-house was got to the height o f 35 feet, and some progress was 

also made with the w ^ s  o f the house for the light-keepers.

The_works at Corsewall being suspended during .winter, were again re- 1816.
sumed in the ensuing spring. The light-room was completed in the au- îght-house finished.

F2
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Progress of Northern tumii, and the ligh t was exhibited to the public on the night ^of the 15th
Lighthouses. . - -

-------:----------------- day o f Novem ber 1816, agreeably to  the following Ascription.’

wS'l̂ ght” “  Corsewall light-house is situate in the cOimty o f W igtpn , in North L at.

55° 1', and W e st Long. 5” 5'. I t  bears by compass, from M illour Point, 

on the western side, of the channel leading into Loch Ryan, W , by S ., dis

tant about two m iles; from Turnberry Point. S W . 21 m ile sfro m ; the  

Craig o f A ilsa  SS. W . 15 m iles; from the M u ll of Kintyre S. E . S . 31 

m iles; from? the H ulin Or M aiden rocks on the coast o f Antrim , E . by S. 

20 m iles; from Copeland Light-house, near the entrance of Belfast loch, 

N E . f E . 22  miles, and from Laggan point in Galloway, N E i, distant 

3| miles. T o  distinguish this light, which is frtpd oil, with a reflecting and 

revolving apparatus, from the other lights upon the .coast, it is known to ma

riners as a Reoolvm g light with colour, and exhibits from*the same light- 

room a light of the natural appearance, alternating with a light-tinged  

with a red colour. These lights, respectively, attain their greatest strength,- 

or most luminous eflFect, at the end of every tw o minutes. But, in /th e  

course o f each periodic revolution o f the reflector-frame, the lights become 

alternately fainter and more obscure, and, to a distant observer, are totally 

eclipsed for a short period. T he hght-room at Corsewall is glazed all round, 

but the ligh t is hid from the mariner by the high land near Laggan P oint, 

towards the south, and by Turnberry Point towards the north.: This light 

is elevated 112  feet above the meditim level o f the sea, and its most lum i

nous side m ay be seen like a star o f the first magnitude, at the distance o f 

five or six leagues, but the side tinged red being more obscured by the co

louring shades, is not seen at so great a distance.” ,

Kate of Light-house 
duties for the Isle of 
Man. .

Isle o f  M an.

The subject of the erection bf the light-touses bn the Isle of Man, 
having again been agitated by the merchants of Liverpool, the rates of duty 
which would probably be demanded for the erection of a light-house ’upon 
the Calf of Man, was procured frpm oi^ of the agents of the Trinity-House 
of London upon that coast. This schedule of duties appearing to be highi
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a 4:t)rrespoudence took place Between M r W illiaiiti Laird o£ Liverpool, and Progress of Northern
Light-houses.

M r Q uintin L eitck  o f Ore'enockj respfecting the rate of Scotch light-honse----------------- --------

duties, which was ultimately brought under the notice o f the Commis

sioners o f the Northern Light-H ouses, by Sir W illiana R ae, Bart.

Reference having been made to the author relative to the expence of 1802.

erecting a light-house upon the C alf of M an, he stated to the Board, that, '

in the course o f a tour which he had made in the year 1802 , round the* 

coast o f Great Britain, he visited the Isle o f M an, with a view to ascer

tain the most eligible places for light-houses on that island, where he 

considered two light-house stations to be indispensably necessary, viz' one’ 

on the C alf o f M an, to thg south, and another on , the Point o f A yre, 

towards the north o f the island. From  the numerous shipping of that 

district, he only calculated upon the duty o f one farthing p er  ton up

on shipping for the light-houses of both stations. ' The Commissioners took 

this matter under consideration at the time, as appears from their minutes of 

the 14th January 1803, which state, that “  M r Stevenson had reported very 

strongly o f the great utility which would attend the erection of light-houses 

on the Isle o f M a n ; but that island not being within the jurisdiction either 

of the Commissioners of the Northern Light-houses or Trinity Board of L oji- 

don, both boards seem thereby to be prevented from accomplishing an ob

ject so much wished for'by. mariners, as such an improvement, upon the 

co^t would prove a great additional security to the navigation of those 

seas, and especially to the trade of a great number o f the ports of E ng

land nnd Ireland. In. order, therefore, that this circumstance might not 

be overlooked, the Commissioners direct this notice to be taken of it in their 

minutes, that i f  an application to Parliament should, at a future period, be 

deemed necessary, they may judge how far if may not be proper in them to 

apply for power to erect lights upon the Isle o f M an.” ;

When-these circumstances were intimated to the merchants of Liver- |oâ ap̂ fcd*tnor 
pool," and especially that the rate of one farthing ton was considered a 
sufficient ratejof duty, the business was brought under the notice of the
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Process of Northern Association of Shipowners and other public bodies of Liverpool, v b y  M i:
Ijight-houses. - I • _ _ . ■ ’
--------- ------r John Gladstone, when a representation and petition from them was prĉ

sented to the Commissioners of the Northern Light-houses, praying,, that 
they would bring a bill into Parliament, to enable them to erect the neces-̂  
sary light-houses on the Isle of Man.

Act o f ISIS.

Difficulty in fixing 
the position of the 
Isle of Man lights.

T h is application having been, complied with. Sir W illiam  Rae was re

quested to attend .to the progress of the bill, and to take the assistance o f 

any o f the other members o f the light-house board who might happen to be 

in London at the time. The Isle o f M an Light-house B ill was accordingly 

brought forward by M r Huskisson, in absence o f M r  Canning, member of 

Parliament for Liverpool, as a measure in which t !^ t  port was specially in

terested. B u t when the subject was communicated to the late M r Rose,

M . P ., one o f the elder b^thren o f the Trinity H ouse o f London, he request

ed that nothing m ight be done in  this measure, until he should have an op

portunity o f consulting with the gentlemen of the Trinity-H ouse, as he con

sidered the Isle o f M an to be within the, district of .that board. A fte r  

repeated meetings, at which M r R ose attended, he ultim ately stated, 

that the Trinity Board did not consider the Isle o f  M an as coming un

der their lin^ o f coast •, and that the Commissioners o f the Northern L ig h t

houses m ight,, therefore, go on with their bill. I t ,was acaardingly brought: 

forward in the House o f Commons, and the author attended, to prove the 

preamble o f the biU in the H ouse of L ord s; and in June 1815 it received, 

the R oyal assent. , *

In returning towards Scotland, !  embarked in the Light-ihouse Yacht at: 
Liverpool, and visited the Isle of Man. Jt appeared, on examining the site 
for the erection of a light-house on the Point of Ayre, or northern extre
mity of the island, that there would, be no difficulty in fixing its place. Bpt 
the case was dififerent at the Calf Island, as there seemed an evident advan
tage in having the house on a low situation, to keep it more free from fog, 
and where it might also be more in the line of direction -with a dangerous 
reef called the Chickens, lying about a mile into the offing. On this low 
position, called Kaager Point, the higE land of the Calf would haye shut
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in tli6 li^ t very rnuch from the nortliward. Another situation, however, Progress 6# Northern

presented i t s e l f b u t , as this last station was considerably higher, it might —----------- --

perhaps be found more hneertain with regard to fog resting upon it  in 

thick and hazy weather ; and it was therefore thought prudent to place a 

trusty person on the island, with directions for observing and communicat-
I’, ’

ing the state o f the weather for about six months, previously to determining 

the site o f the light-hoiise on the C alf o f M an; This mode o f inquiring 

into the subject, was strengthened by the report o f some intelligent persons 

relative to the prevailing state o f the weather at the Isle o f M an, who 

represented that the C alf Island was less liable to be enveloped in fog than 

the higher parts o f the M ain Island.

In the m onth o f A u gu st 1815, when Sir W illia m  R ae, Bart, then Sh e-' ^ person stationed^ on the island to ob-
riff o f the shire o f Edinburgh, M r Robert H am ilton, Sheriff of Lanarkshire, 

and M r A dam  D u ff Sheriff of Forfarshire, Commissioners o f the Northern 

Light-houses, visited this island, they concurred in judging it highly proper 

to make special observations on the state o f the weather at the C a lf Island.

In  the beginning o f November following^ the author accordingly sent M r  

M acuiich, a shipmaster in the light-house service, to that island, with direc

tions to reside there, and make monthly returns of the state of the weather, 

agreeably to a printed form. During his stay o f seven months, it appears.

Upon the whole, that the fog rested only twice upon the highek land o f the 

Calf, while it  cleared partially below; O n one o f these occasions, I  was on 

board,of the Light-house yacht, then at anchor off the islaqd, when the 

fog was for a tim e general 5 and as the weather became ’ clear, I  observed 

that it first disappeared upon the lovver parts o f the island; and that in half 

an hour the whole o f the C alf was seem ' In  the journal of the weather 

alluded to, the C a lf Island is represented as often perfectly free of fog, 

while the higher parts o f th e opposite mainland of M an, was hid in mist.

To account for this, it may be noticed, that the mass o f hxatter in the C alf 

island is much less, and the land is also much lower, than in the main island.

Part of this effect may also Be ascribed to the rapidity o f the tides, which 

create a current of wind, particularly in the harrow channel between the
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Progress of Northern Main and Calf islands; wliich have a direct tendency to clear away the
Light-houses. ^
— — ------ —  fog ; as I  have observed at the Skerries in the Pentland Frith, and in si-

milar situations on different parts o f the coast, where’ rapid currents pre

vail;

1816. From  these observations, the author was led to report to the Commis- 

Disting^hing Light gioners, that the lieht-house on the C alf o f M an should hold an intermedi- 

ate position between the highest part o f the island, called Bushel’s H ill, 

and the lower site called Kaager P o in t; and, further, that by erecting two 

light-house towers in a certain relative position to each other, they would 

point out the line of direction of the dangerous sunken rocks called the 

Chickens, and by adopting that description o f light known to mariners 

as a R evolving light without Colour, this station would be sufficiently 

distinguished from the lights which surround the Isle o f Man on the Scotch, 

Irish, and English shores.

1817. A  difficulty occurred in proceeding with the Isle o f M an light-houses,
- »-
Lights of the Isle of from the Want o f funds to enable the Commissioners to proceed with the
Man completed. . ■

works. T h e  Board had already become liable for a large sum to liquidate 

the payment o f the purchase-money of the private right of the Portland 

Fam ily to the duties o f the light of M ay. O n  this measure, and in the 

erection o f the B ell RoCk light-house, as before noticed, there had been 

expended upwards of L . 160 ,000  in the course o f the last ten years; so that 

it became necessary to borrow L . 10 ,000 , agreeably to the act, for the Isle  

o f M an .. In  this state of things, the works at the Isle o f M an were delay

ed for a tim e ; but, in the month o f A ugust 1816 , they were commenced. 

The light-rooms were completed In  the month o f December 1 8 1 7 ; and, on 

the night o f the 1st of February 1818, the lights, both at the stations of 

the Point o f A yre, and C alf Island, were exhibited to the public, agreeably 

to the following descriptions.-

. P oint o f  A yre . ^

The only consideration to be taken into view m  fixing the site o f the
" — —̂;;-----------  0  ̂ .
p ^ o f  Ayre Light A yre Light-house, was the wastjpg appearance of the shores by
house. ' ■ - .

1818.    
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the effects of th6 sea at this part of the <?oast. ' Although, therefore, it would Progress of Northern

, Light-houseSs
have apswered fully Fetter, for the purposes of the light* to have erected the ----------- =-----
tower close upon high-water-mark, yet the beach being composed of a 
loose shifting gravel, it became a matter of prudence rather to keep the 
buildings at some distance from it.

“  T h e Point o f  A y r e  light-house is situate about 650 feet from the sea, 

at high-water o f spring tides, upon an extensive plain in the M ain Island 

of M an, in north latitude 54° 27\ and longitude 4° 20'w est o f London.

The light-house bears, by compass, from the M ull o f Galloway, S. S. E . 

and is distant 22 m iles; from Burrowhead, S. S. W .^  W . distant 16 m iles; 

from S t Bees, in Cumberland, W . by N . f  N . distant 29 miles ; and from 

R ue P oint, E . by S. distant 4 miles.

“  The light is from oil, with a reflecting and revolving apparatus, and 

is known to mariners as a “  Revolving-coloured-light,” exhibiting from 

the same Reflector-frame a light o f the,natiiral appearance, alternating 

with one tinged red. These lights respectively attain their most lu

minous effect, at the end of every two minutes. But, in the course of each 

periodic revolution of the reflector-frame, both lights become alternately 

fainter and more obscure, and, to a distant observer, are totally eclipsed for 

a short time.

“  The Light-room  at the Point of A yre is glazed all round, but the 

light is hid from the mariner by the high land of Maughold H ead towards 

the south, and by R ue Point towards the west. Being elefated 106 feet 

above the medium level o f the sea, its most luminous side may be seen, like 

a star o f the first magnitude, at the' distance o f five leagues ; but the side 

tinged red, being somewhat obscured by the coloured shades, cannot be 

seen at so great a distance.”

C alf o f  M an.

“ There are two leading lights on the C a lf o f  M an, situate on the Description of Caif
: ® r ' ofManLight.

western side of the small island nailed the Calf, in north Lat. 54° 5', and
'  ̂ -G  ' *
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Progress ofjjorthem JUong. 4° 46' west o f London. Thcse two l^ht-houses are distant froin^
,Light-houses.  ̂ .«
— —̂ - — — each other 560  feet. T h e higher light bears by 'coifFpass from 'the ‘ftlnH 

of Gallow ay, S. S W . distant 37  m iles; Peelhead, in the Isle of M an, S W . 

distant 11 m iles; Langness P oint, W . by N . ^  N . distant 6 m iles;  and 

from the sunken, rocks, called the Chickens, N E . ^  E . distant about 1^ mile.*

“  These lights are from oil, each light-room being furnished with a 

distinct reflecting and revolving apparatus, by which they are distinguish

ed from the other lights on the coast, and rendered useful as leading 

lights for passing the dangerous rocks called the Chickens. The light

house towers, as before noticed, are built at the distance of 560 feet apart, 

bearing from each other N E . ^  E . and S W . J  W . Consequently, to an 

observer, in the direction o f the Chickens, both lights will appear in one, or 

be seen in the same line of direction, and be known to mariners as “ Double- 

revolving and Leading-lights without colour.” These lights will respectively 

attain their most luminous effect at the end of every two minutes; but, in 

the course o f each periodic revolution of the reflector frames, they alternate

ly become fainter and more obscure, and, to a distant observer, ^ e  totally 

eclipsed for a short time. T h e two light-rpoms at the Calf of M an are 

glazed all round, but are hid from the mariner by the high land of 

Peel H ead towards the N E . and by Spanish H ead in an eastern direction ; 

both lights, however, will be visible at about ^  o f a mile from Langnees 

Point. T he lower light is elevated 305 feet above the medium level of 

the sea, and the high light 3 96  feet, and they w ill be seen like two stars 

of the first magnitude, at the distance o f six or seven leagues, in a fa

vourable state o f the atmosphere.”

Extension of the 
 ̂Northern Lights to 
the Irish Sea.

B y the extension o f the works o f the Scotch Light-house Board to 

the Isle o f M an, the system o f the Northern Light-houses may now be 

said, in a general way, to extend over the whole o f the coast o f Scotland, 

while the lights of M an are o f immediate importance to the extensive 

shipping o f the coasts o f Ehgland and Ireland, which bound the Irish Sea.
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T he trade o f Dublin, and Newry^ &e. on lhe one ^dej and '̂ of Liverpool, iProgresS; pi" Northern

Dancasterv W hitehaven, Mid W orkiiigton, &c. on the other, flind the traffic — ------ — ---------

with those ports much more safe since the erection o f these lights. Instead 

of shunning the M e  o f M an, as formerly, owing to the projecting pmnts, 

sunken rot^s, and sand-hanks, connected with it, the mariner now steers 

boldly for this island, and takes shelter under it  in stormy weather: ■

Sumburgh M ead.

According to the existing acts of Parliament relative to the Northern Shetland islands. 

L ights, no additional duty is exigible for any new erections o f the Board, 

as the only part of the coast not liable, prior to the extension o f the Scots 

Light-house A cts to the Isle of M an,, was that of the Solway Frith, 

now also subject to the duty. These acts, however, empower the Commis

sioners to erect addi^onal light-houses; and when a sufficient number shall 

have been exhibited on the coast, and a surplus fund provided for their 

maintenance, the duty on shipping is ultimately to cease, and be no longer 

payable. Presuming, therefore, upon the prosperity of the commerce of 

the country, for an increase of funds, the Commissioners, though there were 

large sums to pay, both in the form o f interest for Government loans, . 

and instalments for borrowed money, taking into consideration the unpro

tected state o f the Shetland Islands, a part of their district still without 

the immediate benefit o f lighi-houses, had in view to erect an additional 

Light-house, as soon as their hinds would admit, on some o f the most 

prominent points o f that group of Islands. The winters of 1817 and 

1818 having been very unfortunate to the shipping of the North Seas, 

and some very distressing shipwrecks having occurred at Shetland, M r ,

W illia m  Erskiae, now Lord Kineddar, then Sheriff o f the County of 

Orkney and Shetland, and ex qffido one o f the Commissioners, brought 

the subject again under the notice o f the B oard; and, in the month 

of Janhary 1819, it was finally resolved that a Light-house should be 

erected on Simibuigh H ead in Shetland, tlie |»ositioh o f which will be seen

■ ■■' - Ga' -  r  ”
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Description o f  Sum- 
burgh Head Light, 
house.

Progress of Ĵ orthem by jnsbSCtillg Plate I I I . T liis woyk having been accordingly contracted
iiight-housesi .
------—  for by M r John R eid, bnilder,' o f Peterhead, the first stone of the build

ing was laid on .the lo th  day o f M ay J820, and the light exhibited bn the 

night o f the 15th day of January 1821, agreeably to the following specifi-, 

cation o f the position of the house, and appearance o f the lig h t:

l^miburgh H ead  Lighthouse is situate on the southern prom on-' 

tory o f the" Mainland of the Shetland Islands, in north latitude 59° 5 2 ', 

and longitude 1° 15' west of London. • The Lighthouse, by compass^ bears 

from Hangelilf-head in Noss Island S W . by W . ^  W e st, distant 21 m iles. 

From Fair Island N E . by E^ ^  East, 26 miles. A n d  from the Island of 

Foula, S E . by S. South, distant 28 miles. In  reference to these bear

ings, the light is visible to the mariner from the southward, between Noss 

and Foula Islands. This light is known to mariners as a “  Stationary hght 

from oil with reflectors;” and Ifoh^ elevated 300 fee^^above the medium  

level o f the sea, it is seen, like a star of the first magnitude, at the distance 

of seven or eight leagues, and at intermediate distances, according to the 

stale o f the atmosphere.”  ' ^

From the very exposed situation of the promontory of Sumburgh H ead ,

" and the great diflSculty experienced in preserving the walls of light-houses 

in a water-tight state, the writer followed a new plan with the buildings at 

this station, in having made the whole o f the external walls double; the  

masonry o f the outward wall being lined with brick instead o f lath-%brk, 

with a space o f three inches left between the double walls. This method 

•was of c o u r^  more expensive in the first instance, but will ultimately 

be much more economical, as repairs, in these remote situations, are una

voidably very expensive. This house is free of dampness, and has not ad

mitted a single drop of water through any part o f the walls during the 

storms o f two successive winters, although the force o f the wind is such, 

that the light-keepers, when out o f deors, are frequently o b lig ^  to move 

upon their h a iA  bud knees, to prevent their being blown off the high land: 

In  such states o f the weather^ accompanied by rain, it is hardly possible to., 

prevent a single wall from admitting water.

Built witlj double 
walls.
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Carr Bock.

’The Carr forms the seaward termination of a  reef o f Mnkeh rO(iks W M ^ Progress of Northern
, . ' Light-houses.

appear at-low-water, extending about a rail e and three quarters from th e -----------------—

shore-.of Fifeness, on the northern side o f the entrance of the Frith of

T he very dangerdus position of this rock, |is a  turnm g point, \ix 

the navigation o f the northern-bound shipping o f the Frith, will be seen 

from the chart o f the coast, P late IV , I t  seemed necessary, thereforej 

for the safety of navigation, that the Carr Rock, in connection with the*se- 

-veral light-hOuses of the B ell Rock, Isle o f M ay, and Inchkeith, should 

he made as easily distinguishable to the mariner as possible.

The author, while occupied with the works at the B ell Rock, having been '

often struck with the frequent and distressing occurrence of ship^VJfeck at > 

the Carr R ock, was induced to collect information as to the probable num

bers of these wrecks; and he accordingly obtained, from' persons who had ; 

good access to know, the follo-wing list o f wrecked vessels, for. a period of 

nine years prior to the commencement of the works at the Carr Rock-

List o f  Shipwrecks o ff W feness, between the Years 1800 and 1809,

V essels ’  N am es , M astees ’  N am es , D escriptions. P ort belonging to .

Unknown. Simpson. Sloop. South Ferry.
Martha. Clark. D o. Grail.
Leven. Phillip. Do. Leven.,
Neptune. Finlay. Do. Dundee. ,
Unknown. Brown. Do. Kincardine.
Aurora. Leslie. Brig. Arbroath.
Uady Charlotte. Duncan. Sloop. Aberdeen.
Two Brothers. Carfrae. • Brig. , Dundee.
Expedition. Nicol. Sloop. Kincardine.
Isabella. Rintoul. Do. Perth.
Unknown. % Johnston. Do. Do.
Do. Unknown. Do. John’s Haven.
New Deer. Banks. Do. Kirkaldy.
Unknown. . Hamsoni Galliot. Christiansand.

Countess of Elgin Gowans. . Sloop. . John’s Haven. ,
Unknown. Small. Do. Soudi Perry.    
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SProgiiess o f Nor^texh 
Light-houses.

Floating.*uoy mooT. 
ed off the Cart. •

Dimensions of the 
Carr Rock.

B y  tM s m tte ic M y  list we find, that no fewer than sixt^n  vessels have, 

in the coarse of nine years, been either lost or stranded on the Carr Bocks, 

being almost at & e  rate o f two wrecks in the year. From this farm ing state 

o f thingSj it was thought advisable to bring the subject under the notice o f 

the Commissioners o f the Northern Light-houses, when the Board imme

diately ordered aFioating-buoy.of a large size,to be mooredofi*the Carr. The 

moorings for this buoy were laid down, upon the 18th of September 1800 , in  

10  fitthoms water, at the distance of about 200  fathoms, in a horth-eastem  

direction, from the rock. B u t, owing to the heavyswellofsea, and the rocky 

sandstone bottom on this part of the coast, it  was found hardly possible to 

prevent the buoy from occasionally drifting, even although it had been at-; 

taChed to part o f the ^ e a t  chain, made from bar-iron, measuring 1| inch 

square, with which the B ell Bock floating light had been moored for up

wards o f four years, without injtuy. The moorings o f the Carr Rock-buoy,' 

from the continual rubbing upon the sandstone.bottom, were wcra tlnough  

with the friction in the course o f ten m onths; and during the four years

> which it rode here. regularly i^:amined and r^lacedv in the pr<q>er

A Beacoii of mason
ry is resolved on. ‘

season o f the year, it Was no less than five times adrift, to the great incon-

venieney and hazard o f shipping.

IJnder these drcumstances, the Light-house Board was induced to erect 

a beacon o f masonry upon the Carr Bdck itself, instead of the F loating- 

buoy. T h is work was commenced in the month o f June, 'in  the year 

1 8 l3 , under the direction o f the .utiter. T h e stone for this building wafe 

taken from an excellent sandstone quarry on the property o f L o rd ; K el- 

liei near the moutii o f B itm illy B u m : B u t, owing to the smallness o f the 

rock, the depth o f water upon it, and the exposed nature o f the situation, 

the Work was afterwards attended with very great difficulty. ; >

T h e length o f  the Carr B o ^  from sowth to north,measures 75  fe e t; 

but its ^ eatest Itaffeidth* as at low-water o f  spring-tides, being only 

28 feet, it  was feittd to be im p ^ ftii^ le  to  obtain a base for a building  

of greater ^arneter th an .lS  feCt. Such also was the fractured and rugged    
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those of the Bell Rock.

state o f the surface o f this rock,' that it became necessary to excavate progress of Northern
. ■ Light-houses.

part o f the foundation-pit o f the building to the depth o f seven feet. — ------- —

T h e difficulties o f this part o f the work we:^ also greatly increased, owing 

to the foundation, on the eastern side, being under the level o f the lowest 

tid es: so that it became necessary to construct a ooflPer-dam, Part o f this 

coffer-dam it was necessary to remove, and carry ashore, after each tide’s 

w ork; and on the return o f the workmen at ebb-tide, a considerable time 

was unavoidably occupied in fixing the moveable part o f the coffer-dam, 

and in pum ping the water out o f the foundation-pit.

B u t, to enable the reader to form a comparative estimate o f the diffi- Difficulties of this- . work compared with
culties attending the early stages o f the Carr R ock Beacon, with those of 

the B ell R ock  Light-house, it may be noticed, that the period which the 

artificers were actually at work upon the Carr R ock, as ascertained by the 

foreman during the first season, or the summer o f 1813, was 41 hours; 

and in 1 8 1 4 , after the experience o f one year’s work, these were only 

extended to 53  hours. Now , i f  we compare 1807 and 1808, the two first 

years’ work at the Bell R ock, we find the artificers were respectively about 

180 and 265  hours upon that rock. T he first two years at the Carr Rock  

were entirely occupied in excavating and preparing the foundation, and in 

laying 10  stones, or the half-course o f masonry, which brings the founda

tion to a uniform level, for the first entire course of the building, as 

shewn in P late I I , ;  while, at the Bell Rock, in the two first seasons 

three courses were erected, as represented in Plate I X ., of a building situate 

12 miles from the shore, and measuring 42 feet in diameter at the base, 

besides the erection of a Beacon-house or Barrack for the workmen. The  

establishment for the works at the B ell Rock was o f course on a much larger 

scale than that o f the Carr R o c k ; but stOl the latter was equally effective, 

and the same apparatus, artificers and seamen, were employed at both. *

D uring the third year’s work, or 1815, the second course of the m a- Third year’s work 

sonry was completed upon the Carr, and nine stones o f the third course had 

been got laid by the 3d o f Octobm, when a heavy grotmd-swell obliged

at the Carr Rock.    
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/Progress of Northern the artificers precipitately to leave the rock and take to their boats.

T his sweB was i^inediately-accompanied by a gale of easterly wind, and  

before 'the caihent; had taken bond or firmness, the surge of the sea washed 

i f  b lit; when the oaken trenails, used as a temporary fixture during the 

progress o f the work, were wrenched off, and the stone-joggles broken 

asunder. T h e whole o f the nine blocks o f stone were thus swept off the 

rock and lost in deep water, though they had been completely dove-tailed, 

^nd fitted on the same principles as the masonry of , the Bell Rock L ig h t

house, where not a single stone W'̂ as lost during the whole progress of the work.

Fourth year’s work. In  the year 1816, or fourth season, the work was continued till the month 

of November, when the building had attained the height of about 20 feet, 

or the 16th course, and still wanting 18 courses to complete the masonry. ' 

In  this state, it was left till the following season, having been previ-. 

ously loaded with about four tons of lead, cast in suitable pieces, ahd sus

pended within the void or central hollow of the building. The operations o f 

the fourth season had been also much retarded by several untoward acci- 

 ̂dents. In  particidar, a heavy gale overtook the workmen while they were 

laying the 7th course, which obliged them to leave the rock before the pre- 

, cautionary measures could be taken, for closing and completing the Work 

immediately in hand; in consequence of which, the stones on the eastern, or 

weather-side o f this course, were lifted off their bases, the oaken trenails bro

ken, and five o f the blocks o f stone sw êpt away. , A t  another period, the 

Puzzolano mortar o f the beds o f two o f the stones was washed out, and so 

much injured, that the stones required to be lifted and relaid. The works 

were this season intended to have been closed early in the month o f O c

tober, when another unlucky gale sprung up, just as the sixteenth course 

had been laid, which lifted seven of the stones off their beds ; but they 

were fortunately held by the oaken trenails, and in this state they remained 

for about three weeks, before a landing could possibly be effected, to replace 

them.

Fifth year’s work. In  the month of June 1817, the fifth year’s work was begun, and the

remaining courses of the masonry were bu ilt; but in the month of Novem-^
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Tber, tlie coast was visited with a  s e of wind at sonth-j^f, a^i^panied Pregiessii Nô herij
■ , s , " • . . L®hft^«ses. , -v

with a heavy swell o f sCa, which» unfortwpately; washed down the upper 

part o f the building, and reduced it to the height o f the fifth course, vyl^h  

formed part o f the fourth year’s worlc.

Instead, therefore, o f completing this Beacoii with masonry, as had Bê cDn finishedv
• • IT • T T ■ T • t- T -«*• T * ■ T T T» TT wifli cast-fron jhI-

been ongiualiy intended, and providing, the M achine and large Bell, larsandbaii. 

which was to have measured 5 feet across the mouth, to be tolled by 

the alternate rise and fall o f the tide, it now became a matter o f consi

deration in what form the upper part of this design should be finished.

The Board ultimately determined on Ihe erection of sjx columns of east- 

iron upon the remaining curses o f masonry. „ These columns are put 

together with spigot and facet joints, strongly connected with eollars and 

horizontal bars o f malleable iron; the whole terminating with a cast-iron 

ball, formed in ribs, elevated about 25  feet above the medium level o f the 

sea. In  this manner the Carr Bock Beacon was' at length completed, in 

the month of September 1821, after, six years work. The following is the* 

notice and description of it  given to the public;

“  T h e  Carr B ock forms the seaward ledge of a range of sunken rocks, Bearings and De.
- . Vt. /. scription of the Carr

extending about two miles from Fifeness, on the eastern coast of Scotland, Rock Beacon, 

in North Latitude 56° 17V and Longitude 2° 35' west of London. B y  com

pass the Carr B ock Beacon bears S W ; by W , fi-om the Bell Bbek, dis

tant 11 m iles; and from the Isle o f M ay Light-house K N .E . |; E „  dis

tant 6 miles.

“  The lower part o f the beacon is a circular building of masonry, 18 feet 

in diameter, forming a basement for six pillars o f cast-iron, terminating in 

a hollow hall o f that metal, which yeasures 3 feet across, and is elevated 

about 25 feet above the medium level o f the sea.

“  T he erection of this beacon has been attended with much difliculty, 

having occupied six years in building; in the course o f which the works

’ H
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Progress of Nortbera sustained occasional dania^e. Mariners are therefore warned, when they
J.ight-houses. ■

run  for the Carr Elock Beacon, to do so with caution, both on account of 

its exposure to the breach o f the sea, and its liability to receive damage 

from vessels under sail.”

Application of the 
tide-machine de
scribed.

The form and construction o f the Carr Rock Beacon, both as original

ly  intended, and ultimately executed, will be better understood by re

ferring to Plate I I ., and to the annexed Description of the Plates. T h e  

motion to he given to the bell-apparatus, or tide-machine, was to be 

effected by admitting the sea water through a small aperture, o f three 

inches in diameter, perforated in the solid masonry, communicating with 

a cylindrical chamber, in the centre o f the building, measuring two feet in 

diameter, in which a float m  metallic air-tank, was to rise and fall with the 

tide. The train of machinery for this apparatus was calculated for a per

pendicular rise of only six feet, being equal to the lowest neap-tides on 

this coast. - During the period of flood-tide, the air-vessel, in its elevation, 

by the pressure of the water, was to give motion to machinery for tolling  

the hell, and winding up a w eight; which last, in its descent, during ebb 

tide, was to continue the motion of the machine, until the flood-tide again 

returned to perform the joint operation o f tolling the bell and raising the 

weight. A  working model o f a machine upon this principle having been 

constructed, it was kept in motion for a period equal to several months : 

this was effected by water run through a succession o f tanks, raised by a 

pump from the lower one to the higher, thus producing the effect o f flood 

and ebb tides. The time during which this apparatus was in action, having 

been ascertained by an index, a constant attendance upon the machine, du

ring this protracted experiment, became unnecessary.

General application 
of tide-machinery. Tire upper termination o f the Beacon, in its present form, does not ad

m it o f  the application o f the tide-machine with the bell-apparatus. E x 

periments as applicable to this have, however, been tried with a wind- 

instrument, to be sounded by the pressure o f the sea water ; hut it , has
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not succeeded to th e'exten t that seems' necessary for a purpose o f this Progress (rf Northern
Light-houses.

kind. W e  have indeed thought, that the application of pressure as a.  ̂ ; '  '

power, communicated by the waters o f the ocean, in mechanical operations, 

m ight be carried to almost any extent, by simply providing a chamber or 

dock, large enough for the reception of a float or fessel, o f dimensions eqiii- 

valent to the force required. This description o f machinery is more parti

cularly applicable in situations where the tides have a great rise, as in the 

Solway F rith , Bristol Channel, and other parts of the British seas | and 

at St M ale, on the coast of France.

A  Beacon of any form, unprovided with a light, must always be con- Leading Lights sug
gested.

sidered an imperfect land-mark, and therefore various modes have been con

templated, for more completely pointing out the position of the Carr Rock.

It  has been proposed that phosphoric lights should be exhibited from the 

top o f the Building. This object, however, would be more certainly ac

complished, by the erection of leading lights, upon the Island of M ay and 

Mainland of F ife. B u t these, with other plans which have been under the 

writer’s consideration, would necessarily be attended with a great addition

al expence, which, in the present instance, it is not thought advisable to 

incur.

Owing to the necessarily slow progress of the operations at the Carr Expence of the Carr
' ' Rock works. ”,

Rock, the works were carried on partly in connection with the new L ight- 

house on the Isle of M ay, and with the assistance of the ordinary shipping 

of the Light-house establishment. This renders it difficult to give a dis

tinct estimate o f the expence o f the Beacon; but in so far as it can be col

lected, it m ay be stated, including all charges, at about L . 5000.

H 2    
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Progress of Northern 
Light-houses.

Stations on the Coast o f  Scotland, where U ght-houses have been sug

gested  as still necessary.

H aving now taken notice of the works o f the Light-house Board, so 

far as they have been completed, up to and including part o f the year 182S. 

W e  may farther advert to the Light-house on the Rhins of Bay, founded 

on the a sd  of A ugust last. T h e Northern Light-houses accordii^ly amount 

to seventeeu, erected at fourteen stations; and besides these, there are the 

Beacons o f North Ronaldsay and the Carr R ock. The position of these 

establishments has not been chosen in regard to their respective distances 

from each other, but agreeably to the commercial importance and dangers 

connected with particular parts o f the coast. Six o f them, for instance, are 

on the Friths o f Forth and Clyde, at not more than from 20 to 25  miles 

apart; while Kinnaird-H ead, on the east coast, is about 72 miles from 

the B ell R ock, and 70 miles from the Fentland Skerries. The Light-house 

upon I s l^ d  Glass, is about 130  miles south-west from the Pentland Sker

ries, and 120 miles northward from the R hins of Hay, being a stretch of 

250 m iles of coast, with only one Light-house intervening. I t  must there

fore be obvious, that fomteen Light-house stations, which, include two on 

the Isle o f M an, are too few for the Scottish coast, rendered formidable and 

dangerous, by a vast number o f islands and sunken rocks? The Commis

sioners have still, accordingly, a wide field o f operations before them, 

which they are gradually occupying, as their fends will admit, and as the 

demands o f navigation and commercial intercomse seem to require. /  In  

the Appendix, N o. 1. notice is taken of the most prominent points o f land 

on the coast, which have been brought under eoimderation as fit Stations 

for additional Light-houses; and o f these, one at Buchan-Ness, on the east 

coast, has already been fixed on by fee Boards    
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Pfogre*® oI Northern, 
Light-houŝ ;

Constitution o f the Board, and System o f  Management.
*

The aflFairs of the Northern Light-houses are managed by the Com
missioners named in the different acts already noticed; but the direc- boS*”**'*” 
tion of the whole concerns of the establishment almost entirely devolves 
upon the Commissioners resident in Edinburgh, viz. The Lord Advocate 
and Solicitor-General, the Lord Provost, and Senior Magistrate of that 
City, and the different Sheriffs, Commissioners esc officio, who attend the 
Courts of Law. They hold frequent meetings, and bestow their time and 
labour without any salary or remuneration whatever. At their Meetings, 
all matters falling under the economy, and connected with the arrangement 
of the Light-houses, are regulated ; ftdl powers being conferred upon them 
as a Board to erect and maintain such additional Light-houses as they shall . 
deem necessary; so that the system in this respect will at no very distant 
period be rendered complete.

By the Statutes, the general rate of duty upon British ships is 2d. per 
register ton for passing one of, or all the S(»ttish Lights; together with 
certain local duties of d̂. per ton, connected with the Lights of May and 
Inchkeith ; and for vessels which only pass the Lights on the Isle of Man, 

, one farthing per ton is the sole duty. Foreign ships in all cases pay double 
rates. These duties are exigible at all the Ports in the United Eingdom, 
and are remitted to the General Collector at Edinburgh, at the end of 
three or six months, according to the extent of the respective collections.

Rate of Duties.

The application of the Funds, and disposal of the Smplus, are fixed 
by the Acts; which also require, that an account of the moneys received 
and expended by the Board, be annually presented to the Lords of the 
Treasury, the Convention of Royal Burghs of Scotland, and that two co
pies be sent to the Board of Customs at Edinburgh, to be laid before both 
Houses of Pfuhament.
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Progress of Korthera 
Light-houses.

Expence of Manage 
ment, &c»-

T h e only permanent expence of management in the way of remunera

tion to the Officers of the Board, are a salary of L . 500 to the Engineer; 

L , 380  to the Clerk, who iis also Cashier, and a fee of 50 guineas to the 

Auditor or Accountant. The revenue o f the Board may be stated at about 

L . 2 4 ,0 0 0  yearly ; and as the department of the Engineer is unconnected 

with the financial arrangements, this fund is, in fact, managed for about 

L . 432 , 10s. per annum.

A s  to the practical arrangement, the Engineer visits, all the L igh t

houses annually, and Reports to the Board upon the various works and 

operations connected with the different Light-houses,— the conduct of the 

light-keepers,— and also upon the stores and supplies required for the ensu

ing year,— ^and these, when appxoven ofi are authorised and ordered by the 

Commissioners.. A ll accounts for supplies are laid before the Board, and 

paid twice in the year.

A t  each ordinary Light-house, a Principal and an Assistant L ig h t- 

keeper are appointed, whose salaries are respectively L . 45, and L . 35  per  

annum, besides a piece o f ground, not less than 10 acres, with fuel, a 

suit'of uniform clothes every three years, and some other small perquisites. 

A t  the B ell Rock, there are four light-keepers, three o f whom are always 

at the Light-house, whUe one is, by rotation, on shore at the establishment 

at Arbroath for the families of the light-keepers. Their salaries are re

spectively L . 6 3 , and L . 5 7 ,15s., and for each of the two ordinary A ssist

ants L . 5 2 , 10s. with provisions for themselves while at the Rock, and apart

ments for their families ashore. The light-keepers act under certain In 

structions, and make M onthly Returns to the Engineer’s office, copies o f 

which w ill be found under Appendix, N o. I .

Shipping of the Esta. 
bllshment.

T h e shipping belonging to the Light-house service, besides attending 

boats, for visiting Light-houses on insulated situations, consists o f a vessel 

of about 50 tons register, which is chiefly employed in attending the Bell
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Rock, to supply the house with necessaries, and relieve the light-keepers Northern

in their turn. F or general service', another vessel o f 140 tons is kept, which "

carries oil and other stores for the lights, together with fuel and necessaries,

for the use of the light-keepers, and artificers, with their implements and

apparatus, for making repairs at the different stations. The Engineer

makes his annual voyage of inspection in this vessel, which .is provided

with cabins suitable for the reception of such of the Commissioners as may

occasionally visit the Light-houses.

This duty has been undertaken by various members o f the Boards In v-oyages of inspec-
■ •' tion.

the Summer of 1814 a Committee, consisting of M r Hamilton, Sheriff 

' of Lanarkshire, M r Erskine, Sheriff of Orkney, and M r D u ff, Sheriff 

o f Forfarshire,' with the Engineer, made a voyage to inspect the diffe

rent Light-houses already erected, as also the most prominent of the sta

tions on the coast, suggested for the erection of Additional Lights. They 

sailed from L eith  in the Yachts having for their companion M r W alter  

Scott, and having visited the Light-houses on the Isle of M ay and B ell 

Rock, w ith the establishment at Arbroath^ and that upon Kinnaird-Head 

in Aberdeenshire, they next landed at Sumburgh-head in Shetland, on 

which a Light-house has since been erected. Returning southward, they 

visited the Light-houses on the Start P oint o f Sanday, and the Pent- 

land Skerries in Orkney. ' Then steering westward, they landed at Cape 

W rath , one o f the projected Stations for a Light-house. They next 

touched at the Light-house on Island-Glass, one of thb Harris Isles.

From thence they proceeded and: landed upon the Rock called Sker

ry vore, lying off the Island o f Tiree, and were satisfied of the practi

cability o f erecting a Light-house there. H aving visited the Light-house 

on Ennistrahul, on the coast o f Donegal, one of the Irish Lights, and in

spected their own establishments on the M ull o f Kantire and Isle o f Pladda, 

the Commissioners landed at Greenock, after a voyage of nearly seven 

weeks. •
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IN TR O D U CTIO N .

In  July 1815, M r H am ilton and M r D u ff, accompanied by the writer, 

sailed in the Yacht from the Troon for Liverpool, where they were joined 

by Sir W illia m  R a e ; and after having had a meeting with M r Gladstone on 

the subject of the L igh ts on M an, they sailed thither, and fixed on the Sta

tions for the Lights on that Island, and on the Calf, They then proceeded 

to D ublin , and communicated with the Irish Board for the affairs o f Light

houses, regarding certain arrangements for the advancement of the public 

service committed respectively to their charge. M r Crossthwaite, and other 

Members o f the Irish Board, accompanied them to the Light-house upon 

H outh ; and having visited the Tuskar Light-house, situate on an- insula

ted rock off the coast o f W exford , they bent their course to Holyhead, 

landed at the Light-house on the South Stack; and on their return survey

ed the operations at the Light-house at Corsewall in Galloway then build

ing, and having visited Pladda, landed at Greenock.

In  the Summer o f 1818, Messrs H am ilton and D uff, with the writer, 

sailed from Clyde, and inspected the Light-houses of Corsewall and on 

the Isle and C alf of M an. The Yacht being then bound through the Bri

tish Channel, they availed themselves of the opportunity to^visit some of 

the E nglish  Light-houses, particularly the Smalls, off St David’s H ead, 

the Longships, off the I^and’s End, the Edystone, the Caskets off Alder

ney, H urst Castle, Dungeness, and the North Foreland. B y these voyages, 

the Commissioners greatly enlarged their knowledge of the important con

cerns entrusted to their charge. Some of them had thus seen and exa

mined all the Light-houses already established on the coast of Scotland, 

and most o f the Sites in contemplation for new erections on the northern 

parts o f the Island.
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ACCOUNT

OF T H E

BELL ROCK LIGHT-HOUSE.

C H A P T E R  I .

N A M E  OF TH E ROCK,— SITUATION AND DIMENSIONS,— NATURAL 

H ISTO RY,— ^DEPTH OF W A TE R, A N D  CURRENT OF TIDES.

I n  the Introduction, I  have given an account of the institution of the 
Board o f Commissioners o f the Northern Light-houses; o f the progress 
made in  the erection o f Light-houses on the coast of Scotland; the pro
bable future operations o f the Board, and the general economy or manage
ment o f its affairs. I  now come to treat in detail of the B ell R ock Light
house, as the chief object o f this work; and, in the present chapter, I  pro- 
pose to give the general history, and a description of this dangerous Rock.

CHAP. I.

, Nam e o f  the Mock.

There is perhaps nothing in history more arbitrary, or difficult to ac- origin of the Name, 
count for, than the origin o f proper names, nor, in general, any research more 
unsatisfactory, than a prolix inquiry into their etymology. The charts of 
the nautical surveyor are the proper records for the names o f places upon 
the sea-cost; but such maps are comparatively o f late invention. The first 
sea-^chart which we* hear o f in England, was that brought from Spain in 
1489, by Bartholomew Columbus, to illustrate his brother’s theory of the 
discovery o f A m erica; and the earliest, applicable to the coast o f Scot
land, is the chart o f the voyage o f James V ., from the Frith of Forth, by 
the Orkney and W estern Islands, to the Frith o f Clyde and coast o f G al
loway, in the year 1540. This map was published at Paris by Nicolay

1 2
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CHAP. I.

Name.
D ’A rfiville, Seigneiir D u  d’Aulphinois, &c. chief Cosmographer to the 
K in g o f France, in 1583 ; and afterwards in Edinburgh, in the year l6 8 8 , 
by John A dair, F . R . S., Geographer for Scotland.

Inch Cape. T he French writer gives a hydrographical description o f the coast of
Scotland, in relation to the R oyal voyage, from Leith to the Solway Frith , 
noticing the distances of places, the tides, and the rockS and sand-banks, or 
“ dangers,” as they are more generally termed, which it was necessary to 
avoid. In  adverting to the course from Leith by the east coast to D u n - 
canshy-Head, in Caithness, he observes, “  Entre Finismes [Fifeness] et la 
pointe nomine Redde, xii m ille a Test sud-est du coste de la dicte pointe 
Redde, gist .un danger appele Inchkope.” This is unquestionably the Bell 
Rock, the inch or island of the Cape, and with a reference to the Redhead, 
to the north of Aherbrothock, the highesf and most remarkable point on 
that coast. In Adair’s collection o f nautical charts, and descriptive account 
of the eastern coast of Scotland, published in 1703, the Bell Rock is in
differently termed Scape and C ape; and the fishermen on the shores of 
A ngu s uniformly call it the Cape Mock. In  some old charts, particularly 
by the D utch, whose name for a headland is kappe, it is also called skape 
and scaup. I t  does not, hovvever, seem that any inference can be drawn 
from these various appellations; and, although it were to be conjectured, 
that the Inch Cape was, at a very remote period, permanently above water, 
and in all respects an island, the most rational hypothesis would still re
main, and be indeed confirmed, that this name was given it on account of 
the relation itTiore, especially in situation, to the cape of Redhead.

Bell Bock. I t  is perhaps more difficult to assign the true origin for the modem term
of B ell Rock, by which this dangerous reef is now universally known. 
There is a tradition, that an A bbot of Aberbrothock directed a bell to be 
erected on the Rock, so connected w ith  a floating apparatus, that the 
winds and sea acted upon it, and tolled the bell, thus giving warning to the 
mariner o f his approaching danger. Upon similar authority, the bell, it is 
said, was afterwards catried oflF by pirates, and the humane intentions of 
the A bbot thus frustrated. This story has, by a modem poet, been made 
the subject o f the ballad of “  Sir R alf the Rover,” which, for the reader’s 
amusement, is inserted in the Appendix, N o. I I .

* -

Erection of a Bell. O f the erection of the B ell, and of the machinery by which it was 
rung, if  such ever existed, it would have been interesting to have had
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some authentic evidence. B u t, though a search has been made in the char- 
tularies o f the A bbey o f Aberbrpthock, preserved in the Advocates’ L ibra-" 
ry, and containing a variety o f grants and other deeds, from the middle of 
the 13th  to the end of the 15th century, no trace is to be found of the Bell 
R ock, or any thing connected with it. The erection of the bell is not, how
ever, an improbable conjecture; and we can more readily suppose that an 
attempt o f that kind .was made, than that it had been intentionally re
moved, which in no measure accords with the respect and veneration enter
tained by seamen of all classes for land-marks; more especially, as there 
seems to be no difficulty in accounting for the disappearance o f such an ap
paratus unprotected, as it must have been, from the raging element o f the 
sea. I t  is not therefore unlikely, that the popular appellation by which 
this R ock has more recently; been known, may owe its origin to the tradi
tion of the A bbot’s humanity and public spirit; and when we consider that 
the churchmen o f those days were well acquainted with the history of the 
celebrated Pharos of Alexandria, and may have heard of the fire-towers 
and sea-marks, which M r Bryant, in his M ythology, conjectures existed in 
very remote times, it is natural to suppose, that these learned persons had, 
at a pretty early period, turned their attention to the subject, and had at
tempted, in the mode which has been figured, to point out and guard against 
the danger.

A m idst these speculations, it must not, however, be overlooked, that this 
Rock may have acquired its present name from its shape or figure; for at 
the commencement of the author’s operations, he remarked, that the site of 
the light-house, at some distance, had much the appearance of #  large b e ll; 
and although this part was not more than four feet above the general level 
o f the Rock, yet by supposing it to have been the nucleus of a larger mass, 
in the central part of the R ock, gradually wasted away by the washing of 
the sea, it may at a former period, from that resemblance, have obtained the 
appellation it now retains.

6‘9
CHAP. I.

Name.

Situation and Dimensions.

The B ell R ock may be described as a most, dangerous sunken reef, si
tuate on the northern side o f the entrance of the great estuary or arm of 
the sea called the Frith o f F o rth ; and as such directly affecting the safety 
of all vessels entering the Frith of Tay. Its position, as will be seen ffom  
the Charts, N os. 3. and 4 ., which accompany this work, is in west longitude

Situation.    
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CHAP. 1.

Sifuatio

Dimensions.

Mineralogy.

from Greenwich 2° 22 ', and in north latitude 56° 29'- From St Abb’s Head  
in Berwickshire, it bears north by east per compass, (variation 27° 20' west 
in the year 1819)> and is distant about 30 miles ; from the Island of M ay 
north-east 17  miles ; and from the promontory or cape called the Redhead, 
in Forfarshire, it  bears south-west, and is distant 14 miles. But in east* 
erly directions no land intervenes between the B ell Rock and the coasts of 
Norway* Denmark, Germany and Holland.

TheRim ensions of the north-eastern or higher compartment of the Bock  
where the light-house is J)uilt, are about 427 feet in length, and 230  feet 
in breadth. Besides these dimensions, the south-western reef extends about 
1000 feet from the main rock. The greatest length, therefore, of the Bell 
Rock, which may be said to be dangerous to shipping, is about 1427 feet, 
and its greatest breadth is about 300  feet; but the outline or margin of 
the R ock is quite irregular, as will be seen from the Plates marked N os. 5. 
and 6.

N atural SListary.

The B ell Rock consists o f sandstone o f a reddish colour, which in some 
places con tains, whitish and greenish spots of circular and oval forms, irre
gularly interspersed through the rock. I t  is o f a fine granular texture, con
taining minute specks of mica.' I t  is very hard, and, in the language of the 
artificer, is tough, and rather difficult to work ; and in some parts it is found 
to rise in masses having a conchoidal fracture. Its angle of inclination with 
the horizon is about 15 degrees, dipping towards the south-east. The strata 
are thick and unequal, strongly cemented together, and ruiming in the di
rection o f north-east and south-west. The surface of the Rock is rugged, 
and full o f cavities. So that walking upon it becomes rather difficult. A  
longitudinal section of the B ell Rock, taken in a north-easterly and south
westerly direction, may be described as consisting of a higher and a lower 
level. The cross section, taken in, a south-easterly and north-westerly di
rection, exhibits the abrupt and pointed terminations of the strata, though 
it appears level when seen from a distance.

Wasting effects of 
the Sea.

I t  would be a speculation highly interesting to the geologist, to inquire 
into the probable early history of the B ell R ock, and the changes produced 
on it by the wasting*effects o f the waters o f the ocean. W h en  we consider 
the similarity o f the red sandstone o f this rock with the Redhead o f For
farshire, and opposite shores o f Berwick in the neighbourhood, of Dunglass, 
and take into view that there is a ridge or shaHower part of the bottom.
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CHAP, I. 
Natural History.

ving occupied a high- 
L /I  er level.

which extends a considerable way from the Bell Rock in the direction of 
these shores, we may infer, that the Rock itself had extended at one time 
much further. W e  are also enabled to trace the same formation, penetra
ting to the northward through Ross-shire, and quite across the kingdom, in 
a southern direction, to Cumberland. A t_a  period indefinitely remote in 
the history of the globe, we may therefore imagine that one continuous bed 
of red sandstone had stretched across the Frith , forming a barrier by which 
the great coUection o f waters of the Forth and T ay have been pent up.

In support o f  this opinion, we have the most unequivocal proofs o f the of the sea ha-

waters o f  those friths having formerly occupied a much higher level, 
these we may notice the general appearance of their water-worn shores, and 
a bed o f oyster-shells near Borrowstounness, which has been traced to the 
extent o f three miles in length, and about two fathoms in thickness, lying in 
their natural state, but now upwards of 35 feet above the present level of the 
sea. Under these circumstances, and many others which might be adduced, 
it is not improbable that the Bell Rock has at one time been connected with 
the opposite coasts ; and when we consider the general waste of the land, 
which is apparent in all directions from the impulse o f the sea, it may at 
least be concluded, that at no very remote period, the Rock has been of 
much greater superficial extent, and above the level o f the highest tides.
Nor need we be surprised that such changes upon this remote and insulated 
spot should have been lost sight of, owing to their gradual and almost im
perceptible effects, compared with the short period of the life of man, and 
in absence o f all testimony excepting that which is oral. ,

W ith  regard to the marine Plants which grow upon the Bell Rock, 
we may observe that the lower parts of it are covered with the stronger 
or larger sorts, as the great tangle, Pucus digitatus, the roots of which 
rarely appear above the water, while it is seen at the depth of several fa
thoms, growing with the greatest luxuriance, and has often been observed 
by the author from a boat in fine weather, as a means for ascertaining, by 
the direction o f the leaf, the changes of the currents of the tide at the bot
tom. T h e Badderlock, or Henware, Pucus esculentus, is found only on 
the north-eastern and south-eastern extremities of the Rock, growing 
at low water-mark o f spring-tides, and seems to prefer the most rapid 
currents of the sea, and places where the heaviest breach takes place. In  
such situations it grows in great abundance at the Bell Rock, where it 
has been measured o f the length o f eighteen feet, and of proportionally'in
creased breadth. Perhaps some of these plants are o f considerable age;

Plants.
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CHAIM . but, at tftie works o f tho Carr R ock Beacout, o ff Fifeness, jt was firnud that 
Natu):̂  uistbry. tho grow &  ^  tlic b a ^ fe ’lock was so Â ery rai»d, that the plant atfeanrf to 

the length of seven feet wpon the new building, in tiie course the win
ter and spring mouths.  ̂T h e higher parts o f the Bell; Rock abound with 
the smaller fiici, as Fitcus mamillosus, and F.palm atus, or common dulse. 
jF . lycopodiodes, alatus, and coccineus, are found on the older stalks o f the 
great tangle, and, F . svhfuscm  and confervoides occupy the smallejr jpools. 
In  some places, the rocks are rendered slippery with Uha.compressa m d  
umhilicalis; and the.higher parts of the R oc^, and the basement or ,lower 
courses o f the light-house, are so covered with Conferva rupestrhi as to 
produce the appearance o f a sward of grass.

Animals. O f R ie feathered tribe o f animals at the B ell Roek, we notice the shag, 
cormorant, and herring-gxdl, which sometimes rest .upon the Rock when 
in search of codlings and other small fishes. I t  also , formed the resting- 
place o f numerous seals at the commencement o f the operations of the L ig h t- 
house^ but these amphibious animals, ns well as |he birds, have how almost 
entirely left i f  The common crab and lobster are sometimes feund here 
in the crevices of the rock. The Lepas balanoidee) ox aeom-^eH, the 
common limpet, mussels o f a small size, and the white huckey or S u c d - 
num abound on the rock. The Actinia crassicornis, A sterias
glaeialis and oculata^ are common. ’K  minute crustaceous insect, called, 
by D r I.,each, Fimnoria terebrans {Lin. Trans, vxA. x i. p. 371.), appeared 
in great numbers in the submersed wood work of the temporary erections' 
on the R ock. ,

Insect destructive to 
Timber. So destructive to timber is this small insect, that the Norway logsj laid 

down to support the temporary railways in 1307, when lifted in 1811, 
were found to have been reduced by its ravages from 10 inches square to 
T inches, or at the rate o f about an inch in the year. The author having 
had occasion afterwards to examine the timber-bridge of Montrose, found 
the attacks of^ this insect upon the wooden piers to he so alarming as to 
endanger that fabric; and after many trials for the preservation o f tim 
ber in such situations, the Trustees were ultimately induced to coyer the 
upright beams with sheet-copper. Upon another occasion, when the author 
was called to inspec^the Crinan Canal, he found the gates o f the sea-locks 
so destroyed, chiefly by this little animal, that the locks lost seven feet o f 
th'eir depth of water in the course o f the night, I t  is further remarked, 
that the deserted cavities, formed by the perforations o f the Lim noria, fire-
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quently become the residence of larger marine insects, belonging to the c h a p .  i .  

Linnaean genus Oniscus, liSiifai History.

In  the year 1814, with a view to experiment on the effects o f these Experiments wuh 
destructive vermes, I  fixed down specimens o f teak-wood, oak, black bifch, S S  to the Rock. 

Memel and Norway fir timber, on the Bell Rock. The only specimen 
which remained imperforate till 1820, was the teak-wood. The rest were 
almost entirely destroyed in the course o f two. or three years. This may 
be regarded as a matter o f sonfe importance, in a national point o f view, in 
directing the employment o f  teak-wood for the sea-lock gates of canals and 
for ship-timbers. From the excellency of the situation o f the Bell Rock 
for such experiments, I  have caused another set of timbers to be trenailed 
to the rock, in a situation where, like the former, they are occasionally un
covered by the water. These last pieces of timber were laid down in the 
month o f October 1821. They are eighteen in number, each measuring 
5 inches square, and 30 inches in length; and are of the following kinds, 
viz. British and American oaks and firs, Memel fir, Scotch elm, beech, 
sycamore, larch, teak-wood, mahogany, bullet-tree, locust-wood, and blue 
gum-wood from Van Dieman’s Land.

W h e n  the workmen first landed upon the Bell Rock, limpets o f a very Attempt to plant
t • •  1 - T i  n i -  A i T  Muscles on the
large s i^  were common, but were soon picked up lor bait A s  the lim - Rock, 
pets disappeared, we endeavoured to plant , a colony of muscles, from 
beds at the mouth of the river Eden, of a larger kind than those which 
seem to be natural to the rock. These larger muscles were likely to have 
been useful to the workmen, and might have been especially so to 
the light-keepers, the future inhabitants of the rock, to whom that deli
cate fish would have afforded a fresh meal, as well as a better bait than 
the lim pet; but the muscles were soon observed to open and die in great 
numbers. F or some time this was ascribed to the effects of the violent 
surge of the sea, but the Buccinum lapillus having greatly increased, it 
was ascertained that it had proved a successful enemy to the muscle. The  
huccmum being fomished with a probosciî  capable of boring, was observed 
to perforate a small hole in the shell, and thus to suck out the finer parts 
of the body o f the m uscle; the valves of course opened, and the remainder of 
the fish was washed away by the sea. The perforated hole is generally upon 
the thinnest part o f the shell, and is perfectly circular, of a cham- 
pTiered form, being vdder towards the outward side, and so perfectly' 
smooth and regular, as to have all the appearance of the'm ost beautiful

K
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CHAP. I.
Naimal Hiswry.

work o f an expert artisL I t  became a matter extremely desirable to preserVe 
the muscle, and it seemed practicable to extirpate the hucdmmt. But 
after we had picked up arid destroyed many barrels o f theiii, their ex
tirpation was at length given up as a hopeless task. The musdes were 
thifs abandoned as their prey : and in the course o f the third year’s opera
tions, so successful had the ravages o f the bmcinum  been, that not a single 
muscle o f a large size was to be found upon the rock; and even the small 
kind which breed there, are now chiefly confined to the extreme points 
of the rocky where it would, seem their enemy cannot so easily follow them.

Habits of Fishes. . In Speaking o f the habitk o f fishes, it deserves notice that they have 
their |)articular grounds and shores which they frequent; for while the 
vessels attending the works at the B ell B ock were stationed there, different 
kinds o f fish were caught as the depth and bottom varied. A bout 
high-water, and especially during ebb-tide, when the sea is smooth on 
the rock, the (chiefly the fry o f the coal-fish, but including also

j*the young o f the Gadus virens) is so numerous, as almost entirely to 
cover it from view. Near the rock, the small red cod is often found in  
abundance: at some ̂ distance, as the bottom, which is covered with ma
rine plants near the rock, alters to coral, gravel, shell sand, fine sand and 
mud, all o f which occur in a range of depths from 4 to 23 fathoms to
wards the north, different kinds of fish are found ; first, the*codling, 
which ceases to be wholly red, but becomes only speckled with reddish spots ; 
them, upon the finer or mud grounds in the track of the tides of the Frith of 
Tay, whiting, haddock, flounder, and occasionally the sole. On the southern 
side o f the rock, where the water deepens to 35 fathoms, the large white cod, 
in company with ling, conger-eel, halibut, skate, thomback, plaise, turbot, 
wolf-fish and large coal-fish are found. The dog-fish appears to be very gene
ral, and seeiris to prey chiefly upon the haddock and cod. The mackerel 
and gurnard are found together near the surface, and do not seem to be 
confined to particular grounds, but occur wherever the water is of a con
siderable depth. Herrings are found in the bays of the opposite shores 
in great abundance at the fishing season, when they are understood to be 
migrating towards the south. It  has often been observed, in the- course of 
the B ell B ock operations, that, during the cold weather o f spring and au
tumn, and even at all seasons, in stormy weather, when the sea is much 
agitated by wind, the fishes disappear entirely, from the vicinity o f the 
rock, probably retreating into much deeper water, from which they do not 
seem to return, until a change o f weather has taken place; so nduch was this
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attended to by the setoen  employed on this service, that they firequently c h a p . i. 

prognosticated and judged o f the weather froih tliis habit of the fishes, as Depth of water, 
well as from the appearances of the sky.

75

Depth o f  Water.

A t  the time of high-water o f spring-tides, the south-western reef is about Depth of Water upon 

16 feet, or nearly the whole rise o f the tide, under the Surface of the water ; 
while the part of the rock on which the light-house is built, is about 12 , 
feet below high water-mark of spring-tides: A t  low-water o f neap-tides, 
hardly any part of the rock is visible ; B ut at low-water of spring-tides, the 
general level of the north-eastern end where the light-house is bujlt, is 
about four feet perpendicular above the level of the sea, though particular 
points measure six or even seven feet in height above the low-water mark 
of spring-tides.

A t  the distance of about 100 yards from the rock in all directions, Depth at the distance
1 • 1 1 too yards, and

excepting on the south-western reef, there is a depth o f water varying upwards from u. 
from two to three fathoms at low water of spring tides. On the north
west side, or in the direction of the shores o f Forfar and F ife, the 
greatest depth is 23 fathom s; but on the south-eastern or seaward side, 
in the direction of the dip or inclination of the strata, the water deepens 
more suddenly to 35 fathom s; in the same direction from the rock, how
ever, the soundings again become less, being only 22 fathoms upon Mars 
Bank, distant about 33 m iles; this bank appears to be a deposition formed by 
the joint operation of the waters of the Friths o f Forth and Tay, influenced 
by the great tidal wave o f the German Ocean. It may here be noticed as 
a fact connected with the depth of the German Ocean, that at Queens- 
ferry passage, in the F rith of Forth, the depth of the water is about 
35 fathoms, while the greatest depth of the sea across to Denmark, does not 
exceed 45  fathoms. The depths o f the German Ocean will be seen, by in
specting Chart N o. 3 ., where sectional lines are delineated between va
rious points o f Great Britain and the opposite Continent, on which the 
reader will see the relative depths marked by shaded lines, in a new and it is 
hoped a perspicuous manner.

Current o f the Tides.

T he tides at the B ell R ock, are observed to follow the same laws 
as on the Opposite shores o f the Frith o f Forth. The currents along

. K 2
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CHAP, I. the coast take their direction from the h ^ r e  o f the land, and, in their 
Currents of the Tide, course, they are therefore occasionally deflected |rom, and inelined to-- 

wards it. A t  the B ell Rock the flood-tide sets south-west, and the ebb
tide north-east, being nearly in the direction o f the shores of Forfar and 
Kincardine. The velocity o f the water in spring-tides, or when the sun and 
moon are in conjunction, and in opposition, is about three miles per  hoiir, 
but in neap-tides, or at the quadratures o f the moon, the current is only at 
the rate of about one mile hour. On the days of new and full moon it is 
high-water the B ell Rock at half past one o’clock, being about
the same periodic time as at the harbour o f Arbroath, or nearest point of the 
mainland. In  the ordinary state of the weather, the perpendicular rise and 
fall o f the sea at the Bell R ock, in spring-tides, is 15 feet, and in neap-tides, 
8 feet; but so much depends upon the direction of a prevailing tract of winds, 
that the tides are often found to vary from 1 to 3 feet above and below these 
numbers. This irregularity in the tides o f the German Ocean and its sub
sidiary friths or inland seas will be easily accounted for, by considering the 

gieffect o f westerly winds passing for a length o f time over the Atlantic, which 
must naturally force an undue quantity of ̂ aterfrom thence into the entrance 
of the North Sea, between the coasts of Scotland and Norway; while the 
Strait o f D over, to the southward, from the same cause, is gorged by the 
surplus waters o f the British Channel flowing in an opposite direction, 
and checking the tide o f the German Ocean. W h en  the winds blow 
from southerly and easterly directions, the reverse of this happens, and 
the waters are then proportionally low,

In and Off shore 
Currents,

A curions anomaly connected with the flowing and ebbing of the sea, in 
the early part of each tide, is observable in the contrary currents which take 
place along the shore, and at a distance from it. For example, the flood-tide 
begins to flow in many situations two or even three hours sooner on the shore 
than at the distance of from one mile to four miles in the offing. The same 
thing also happens with regard to the ebb-tide, which begins to fell and run 
in a contrary direction to the flood-tide, two or three hours sooner on the shore 
than at a distance. These efiects are very different from the state of things 
three or four leagues from the land, or in the open sea, where the lateral 
motion of the tide-waters is scarcely sensible. That- an extensive tract 
of coast should produce changes on the current of thte tides, is perhaps wliat 
we should expect; but it is somewhat curious to find the same ap
pearances connected with small islets, and, as in the case of the Bell 
Rock, even with an insulated reef, situate at the distance of IS miles
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^otn the land, and sunk to the depth of from 2 to 3 fathoms, under the c h a p .  i. 
surface o f high-water. So strikingly observable is this, that the tide begins currents o f the x i 

to ebb about two hours sooner on the Bell Hock than at the short distance of 
one mile from it. In the course o f the light-house operations this was ren- . 
dered sufficientlyobvious, by the swinging round o f  the several vessels at their 
moorings according to the flood and ebb tides. F or example, the Floating 
Light-ship was moored about three miles in a north-west direction from the 
Bell Rock, and the moorings o f the Tender and two Stone Lighters, were re
spectively laid down at the distance o f f  and ^ mile from it, as will be seen 
from Plate V . Now, these vessels were all found to swing to the tide at 
periods proportional to their distance from the rock- Although it may, there
fore, seem strange, that this comparatively small-object should affect the 
tides in its vicinity in a manner similar to the shores of an extensive coast; 
yet, as the rock shelves outwards, with an extensive base, especially on 
the northern side, it must impede the under current o f the tide, and indeed 
forcibly proves the existence o f  such under currents.

)de*

T o  account for these in and off shore tides, or central and marginal 
streams, would be interesting. B ut to what cause shall we ascribe 
them ? Sir Isaac Newton, and the other eminent philosophers who have 
followed that great man in considering the theory of the tides, confine 
their attention chiefly to an explanation of the influences of the sun and 
moon  ̂ and the laws of gravitation, in affecting the waters of the ocean, 
leaving it to the result of experience and observation to account for such 
anomalies as those to which we now allude. Itis noticed by Adair, Mackenzie, 
and other nautical surveyors, that the tides run longer upon the shore than in 
the offing, and the advantage of working a ship with in and offshore tides, 
is familiar to every mariner. The existence of these opposite currents was 
also known to the author, prior to the commencement of the B ell Rock works, 
but they had not struck him so forcibly till that period. . For here, even after 
the flood-tide had overflowed the rock, and put a stop to the operations, the 
boats in carrying the artificers on board of the Tender, had still to row 
against the current o f a strong ebb-tide.

Not accounted for by 
Writers on the sub
ject.

It would be foreign to this work to enter into the theory of the tides TOnSlred a” Eddŷ^̂  
generally"; all, therefore, that is here proposed, is to endeavour to ac- **‘*®®- 
count for these in and 6ff shore currents. In  doing this, however, it 
will be necessary to observe, that the great wave or “  theoretical tide,’’ ,r: 
as it has been termed by the late eminent Professor Robisoir, is pro-

    
 



T8

CHAP. I.

Currents of the Tide.

BELL EOCKUGHT.HdtJ&E.

duced by the united attraction of the sun andinoon, which, between the 
Tropics, has been calculated by philosophers to raise the water from 8 to 14 
feet perpendicularly. It is observable, that the attractions of these hea
venly bodies elevate the parts o f the ocean to which they are vertical, with
out having any direct tendency to progressive or lateraL motion. The  
currents along our coasts, may therefore be considered merely as Eddy- 
tides, occasioned by the interposition of the land, which obstructs the 
undulating motion incident to the rise or fall o f a fluid. ; In this manner 
the land may be said to, displace a portion o f the tidal'waters which have 
been elevated above the medium level o f the Sea p and were it not for such 
obstruction, the great waves o f the tide migh|^be supposed to undulate 
indefinitely over the expanse of the ocean. To compare small things 
with great, these effects may be conceived as in some degree exemplified, by 
the disturbing effect o f a vessel passing along a navigable canal, or the 
undulations which are observable in the wake of a ship o r , wheels of a 
steam-boat in motion on a smooth sea.

Progress o f  the 
Great Waves oif th  ̂
Tides.

T he great wave which supplies the British tides, appears to be propagat
ed between the coast of Labrador and Greenland, on the one hand, and the 
European shores on the other; and this great wave seems to be divided into 
two lesterwaves. One of these flows between Ireland and the coast of France, 
into the British and St George’s Channels ; while the other enters by the 
N orth Sea into the German O cean; and in its course from north to south, 
supplies all the friths, rivers, and bays connected with it, invariably in the 
form o f In  and O ff shore tides, which are every where observable along the 
margin o f this great basin. This northern wave is found to occupy about 12 
hours in flowing southward from the 58th to the 52d degree of latitude, or 
from the Orkney Islands to the, numerous Sand-banks which pervade and 
encumber the apex o f the German Ocean, where the currents become ex
tremely desultory and irregular. The coast o f the British Isles, accordingly, 
m aybe said to, displace a portion of this northern wave, and thus to pro
duce the irregularities which wê  are endeavouring to account for.

Progressive periods 
o f  High-Water in 
the Frith o f  Forth.

At present, we shall confine our attention to the tides of  ̂the 
Frith of Forth. Here, as on other parts of the coast, the tidal waters 
have a tendency to flow towards the shores and higher parts of the 
Forth, till the instant of high-water upon the Shore, when the tide begins 
to ebb, and run in a contrary direction. A  central stream, however, con
tinues to run with unabated force, as flood-tide, during two or even three

    
 



B E 1.L  R O C K  L M H ’i'.H O U S E .

hours longer, as before noticed, according to the situation and local circiim- 
stances o f the coast. I t  appears, from a comparisonvof the several periods 
o f high-water on th^ shores o f the Frith n f Forthj a  ̂ nearly as some of 
them could be ascertained, that the precise time o f high-water becomes 
later and later in the same tide, as we proceed westward; at the B ell H ock; 
for example, it is high-water on the days of new and fu ll^ o o n , as before 
noticed, at ^  past 1 o’clock; at the Carr* Hock, at ■§ past 1 ; at E lie , still 
further up the Frith , at 2 ;  Kinghornness, at ^  past 2 ; Queensferry, at 
f  past 2 ; and at A lloa, at f  past 3 o’clock. The off-shore stream o f the 
tide continues to flow proportionally longer till it has supplied the higher 
parts of this estuary with ilS portion of tidal waters; and in'like manner, the 
central stream o f ebb-tide continues its course till these waters are again run

79
CH AP, n  

Currents o f  the Tide.

In many points, it is found, that the operation of the tidal waters of Currents at the
^  ^   ̂ Mouth o f the Dee-

extensive aims o f the sea, bears a close resemblance to what is observable and other Rivers, 
upon the small scale in the currents of rivers, especially at their junc
tion with the ocean. A n  interesting example of this occurs on the ri
ver D ee, which falls rapidly into the harbour o f Aberdeen. H ere the 
author having occasion to make some observations on the tides jn  the 
summer of 1812 , stationed several assistants at low-water mark, be
tween tbe entrance of the harbour and the bridge, about two miles up 
the river. T h e waters of the D ee, even at the entrance of the har
bour, have almost a constant current seaward, notwithstanding the op
posite direction of the flood-tide of the Ocean. On the occasion alluded 
to, one of bis assistants, a very intelligent shipmaster, continued at his post 
while the water flowed up to his m iddle; and, when accosted about his si
tuation, he significantly observed, “  That it was rather extraordinary, as 
the stream had never ceased to indicate the continuance of an ebb-tide, 
while the water was still rising upon his body.”

In connection with these observations on the tides, some experiments 
were also m ade' with an instrument adapted for lifting water from con
siderable depths, without the possibility o f its intermingling with the sur
face water. B y  means of this instrument, the water at the bottom of 
the Dee, at Aberdeen, was found to be salt, while that at the surface 
was quite fresh. These streams of fresh and salt water run in distinct 
currents, and in contrary directions, the salt water, from its greater spe
cific gravity, flowing at the bottom of the river, and fluctuating with the

Water salt at bot
tom and fresh at 
top.
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level o f tiie oeean, wM le 'the fr e ^  #ater is' actmally lifted* and
 ̂eoBtiaues - all the^whlte to flow seawaid t o  the surface o f the salt water. 
Towards the point o f high-watier, however, the flood-tide gtois s to o B ^  on 
the margin o f the basin o f the harbour, where the water becom e ^It^ tod  
forms an eddy-tide in a contrary direction to the Central stream, whach is 
observed still ttyu n  toward the sea. H aving made similar observations on 
the waters o f the Thames, the Gar<mne, and other rivers, with nearly the same 
results; after making allowance fi)r the more level state o f the country, in the 
track o f these great streams,-— ît is concluded, that the currents at thte em
bouchure o f rivers bear a strong resemblance to the operation of the in and 
off shore tides o f the ocean.

Phenomena o f in ■ 
y  suid pff shore Tides 

accounted for.

W e  further observe, that the great wave of the German Ocean 
produces its tides in regular succession, and at stated periods,, as it moves 
from north to south; but the tides o f the more inland seas are subject 
to 'm an y irregularities, both in their periodic times, and; in the direc
tion o f their currents. L e t us suppose, then, that we Imto; arrived at 
the instant o f  high-water on the shores at the entrance o f the Frith  of 
Forth, and that the tidal waters are then moving in a body, and with 
a cert^n pressure, towards the higher parts of the Frith, and even af
fecting the river above the bridge of Stirling. W e  find, that at the entrance 
of this estuary, on the days of new |nd ftdl moon, it is high-water at a 
quarter past one o’clock; but at AUoa, situate 70  miles above the B ell Kock, 
it is not high-water till about two hours and a. h a lf later. , The in-shore tidal 
waters having to encounter the shelving shores, islands, sunken rucks, and 
projeciihg poiats o f land, which lie in their course up the J’rith, acquire 
lateral as* well as perpendicular motion, and being thus checked in their 
progress, are brought sooner .to a maximum state than the offshore stream, 
which flows in deeper water, and .comparatively free of obstruction, till it 
retohes its ultimate lim its; though. it gradually diminishes in breadth, till 
the, stream o f the new tide gaining strength becomes general; and the cen
tral current, formerly running in a contrary direction,, at length disappears, 
and takes the course o f & e new tide. 4

W e  would, therefore, be understood to ascribe this anomaly in the 
flowing and ebbing of the sea, to the obstruction which the currept 

. ;jof its waters meets not only at the surface or margin, but at the bot- 
Krtom, which, .from the variety o f the soundings of the depths, appears 

to be as various as the face o f the land. ,A  striking , ptoqf o f this is
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afForded; at th e B ell R o c k : on the northewi side" o f which thete are 
11 fathoms, at the distance of about three qu^ters of a mile t  "whSe*'!to 
southernside, and at a siniilar distance, the water deepens to 35 fathoms; 
so that a perpendicular section o f this rock underwater forms a preci
pitous declivity, such as we are quite accustomed to see on the land. 
N ow , i f  we apply this irregular conformation o f the bottom of the sea, to 
the production of the in and off shore tides, and conceive that the tidal 
currents extend their motion to the bottom, it must be evident, that this 
obstruction presented to the stream will bring the tides to a maximum  
state sooner on the northern side o f the rock, where the water is so much 
shallower, than on the s^th ern  side. This is also agreeable to observation; 
for, the tides ujpon the B ell Bock  begin to flow and ebb one hour sooner 
than at the distance o f about three quarters of a mile from it on the northern 
side, and about two hours and a half sooner than at the same distance on 
the southern side. The marginal current is thus checked by the shallow- 

mess o f the water, and the projecting points o f land; while the central 
stream, flowing comparatively without obstruction, continues to run till 
the most inland creeks are supplied with tidal w ater; and vice versa, it con
tinues its stream outwards, till these waters are again run off.

81
CHAP. I.-

Current o f the Tides.

T h e progressive times of high-water, at intermediate points betw een Progressive times 

the B ell R ock and the port o f A lloa in the Frith of Forth, appear to fol- 
low the same general law, as the ^ e a t wave o f the German Ocean in its 
progress from the Orkneys southward. These observations on the tides o f 
the Forth apply equally to the Frith and River of Tay, aiid indeed to all 
the tributary streams and arms o f fhe sea which communicate m th  the 
German Ocean, according to their local situations and magnitudes.

of

I f  due allowance be made for the, peculiar situation and circumstan- Tides o f  the Mediter. 

ces o f the Mediterranean and Baltic seas, it is apprehended, from all that 
we have been able to learn o f the operation of the currents at the Strait of 
Gibraltar, and Sound o f the Cattigate, that these seas are supplied and dis
charged by in and off shore tides or currents, under certain modifications, 
and making due allowance for local circumstances, in the same manner as 
on all other parts o f the coast.
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CHAP. I. I have been thus particular relative to the in-shore and off-shore tides,

Currents o f  the Tide, because they appear in a very puzzling form to the mariner, while writers on 
the theory of the tides are almost silent on this subject.
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CHAPTER II.

DANGEROUS POSITION OF THE B ELL ROCK.-— SIR A LE XA N D E R  COCH
R A N E ’S L E T T E R  TO TH E  LIGHT-HOUSE BOARD.— DESIGNS FOR THE 
B E L L  ROCK LIGHT-HOUSE.— B ILL  B Y  LORD ADVOCATE HOPE IN 
1803.— -REPORT OF TRADERS OF L E IT H .— RESOLUTION OF THE 
LIGHT-HOUSE BOARD TO A PPLY A G A IN  TO PA R LIAM E N T.— MEMO
R IA L  TO TH E  BOARD OF TRADE.— B ILL B Y  LORD ADVOCATE ERSKINE. 
— ^REPORT OF TH E  COM M ITTEE OF TH E HOUSE OF COMMONS.—  
T H E  B ILL  PASSED.

CH AP. I I ,

D angerous Position o f  the B ell Mock.

T V ^ h A T E V E R  may have been the early state of the Inch Cape or Bell 
Rock, as an Island, its present character is strictly that of a sunken rock; Dangerous Position 
and, as such, its relative’situation on the eastern shores of Great Britain has ° ® ®
long rendered it one of the chief impediments to the free navigation of that 
coast. It is almost unnecessary ,to remark, that there are only three « 
great inlets or estuaries upon this coast, to which the mariner steers, when 
overtaken by easterly storms in the North Sea or German Ocean. These 
are the Humber, and the Friths of Fortih and Moray; of which the Frith of 
Forth is the principal rendezvous. The mouth of the River Thames, ex
cepting in certain narrow and intricate channels, has not a sufficient depth of 
water, and is so much encujnbered wij;h sand-banks, that no vessel can enter 
it under night, or approach it in bad weather. On the coast and shores in 
the neighbourhood of the Humber, the land is flat, and defective in 
those bold and characteristic features which are essential to the situa
tion of an anchorage for ships in bad weather when they cannot keep at 
sea. The entrance of the Humber is also considerably obstructed with 
sand-banks, of which the mariner is, if possible, more afraid than of rocks, 
because more Hable to uncertainty, by the shifting of their position, and 
thereby changing the direction of the accustomed channels. The great places 
of resort for ships, therefore, in the North Sea, are the Roads of Leith 
and Cromarty, lying in the Friths of Forth and Moray, as wiU be seen
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Dangerous Position 
o f the Bell Rock.

Great Storm in De
cember 179R.

from Plate, III* , in both o f which we find the natural ^vanta^es o f an 
ample entrance, and a coagt so strongly marked as to be easily recognised 
by the mariner. B u t from the dangerous position o f the Bell Boek^ his, 
approach to the shores o f this coast, prior to the erection of the Bights 
house there, was liable to the greatest peril and uncertainty.

A  memorable example o f this occurred dining a storm from the south
east, in the month of December 1799. : This storm haying continued^ 
with little intermission for three days; a number o f vessels were driven 
from their moorings in the Downs and Yarm outh H oads; and these, 
together with all vessels navigating the German Ocean at this tim e, 
were drifted upon the coast o f Scotland. M any found shelter, both in 
Leith and Cromarty Hoads, which, from the state o f the winds, lay quite 
open for thmr reception. B u t still, from the dread of the Bell Rock, in 
the one case, and the danger of mistaking the entrance to the Frith o f 
Dornoch for that of M oray, by taking the northern instead o f the south
ern side o f Tarbetness, in th e . other, a great number of vessels were lost, 
or much hardship was sustained by the mariner in seeking safety in 
higher .latitudes. I t  has even been reckoned, that seventy sail o f ships 
were either stranded or lost upon the eastern coast of Scotland during that 
gale, when many o f their crews perished.

A t  the BuUers o f Buchan, near Peterhead, alone, on the first night of this 
storm, the wrecks of seven vessels were found in a small cove, without 
one survivor o f the crews, to give an account of their disaster. A s  a 
remarkable instance o f escape on this occasion, it may be mentioned, that 
a coal-ship, in ballast, returning from London to Newcastle, was carried 
completely round the coast o f Great Britain and Ireland, the first land made 
by this vfessel, after leaving ' Flamborough H ead in Yorkshire, being the 
Land’s E n d o f Cornwall. H aving put into Falm outh to refit the ship and 
refresh the exhausted crew, she continued her voyage up the British Chan
nel to the Straits of D over, and so to Newcastle, thus making a complete 
circuit o f the British shores. • In  the summer o f 1800, the writer saw the 
wrecks o f two fine vessels on the Orkney Islands; one of which, on her way 
to Gibraltar, had been as far as Ushant on the coast of France, when, by 
contrary winds, she had been driven back to the Downs, and, in the month 
of December 1799, she was ultimately stranded on the Island o f Sanday, 
along w ith the other vessel, which in that gale had been M ven from Y a r - 

: mmith Hoads.
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of the Bell R ock.
p-

From  the situation and circumstances attending the B ell Rock, it chap. ir. 
may well be supposed, that this dangerous sunken reef was found to he ei- Dangerous Position 

ther the direct or ultimate cause, in many cases o f shipwreck upon the east
ern coast o f G reat Britain, and as such, every scheme which had for its 
object the fixing o f some distinguishing mark upon it, was regarded as 
a matter o f public interest, claiming a degree o f attention proportionate 
to its apparent practicability and usefulness. The traditionary story of the 
Bell said to have been erected by the Abbots o f Aberbroth^ck upon 
this rock may, perhaps, have given rise to many plans of this nature.
But, on account o f the limited advantages which must have attended any 
erection merely in the form of a beacon, without a light, upon a sunken 
rock, at so great a distance from land,— none o f the many proposals of 
this kind which were from time to time suggested, ever met with the 
serious attention of the public. I t  was evident, that nothing but a light
house could not be essentially useful, and that all temporary erections in a 

* situation of this kind were to be avoided.

The following letter from Sir Alexander Cochrane, while stationed sir Aiex. Cochrane’s
^  Letter.

on the eastern coast in the year 1793, is particularly deserving of a place - 
in this work, as well from being the first official applicatiofi made to the 
Commissioners on the subject of the Bell R ock, as on account of that of
ficer’s great experience in nautical affairs, and the clear and decided manner 
in which the advantages which would result from the erection of a light
house there, are pointed out.

“  On board Jik M ajesty's ship Hind, Leith Roads, January L- 1793 
Gentlemen, I  think it a duty I  owe to the public, to call your attention, 
as Trustees for the Northern Lights, to the great hazard and peril that 
the trade o f the east o f Scotland is subject to, from the want of a light
house being erected on the Bell or Cape Rock, the only dangerous one 
upon this coast, from the Staples to Duncansbay-head, except the Carr, 
which lies so close to Fifeness and the Isle of M ay as to render it compa
ratively of less consequence.

“  The situation o f the Cape being about 12 miles from the nearest 
shore, bearing off the Redhead, by compass, S. § W .— Taybar, S E . by E . 
i  E .— Fifeness, N E . by E ,— Isle of M ay L igh t, N E ., 17  miles, (conse
quently, too distant to be useful to shipping during the n ig h t); this 
rock is therefore placed in the most dangerous situation possible, for the
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trade o f tile F ritlis o f Forth and T a y ; the more so, from the prevailing 
winds on the coast, hmng from the W .N W . to S W ., which occasion ves
sels hound inwards, to  stretch across from shore to shore, that is, from the 
south to  the north, or the opposite, according to their situations. • This they 
can do in the day tim e; but at night, the danger o f falling in with the Cape 
R ock, prevents them from standing to the northward of the Frith o f Forth, 
and they are thereby prevented from taking the advantage of working up 
under the land in St Andrew’s Bay, by which they would get into smooth 
water, and avoid the heavy swell and gusts o f Wind that are always met 
with in  the opening of this Frith. v

"  Ships from the B altic,^h ieh  have not made the land, are often driven 
off the coast, from the cautjon they are obliged to take, in consequence of 
their not knowing What their situation is respecting this rock; which, from 
being covered early in the tide, and having little or no sea or breakers on it in 
moderate weather, the wind being off the shore, the soundings are no guide 
whatever; for, within one m ile of the south-east side, the depth of Water is 32  
fathoms, (the general soundings on the coast); from alt which circumstan
ces, a ship standing in for the shore, perhaps without having had an obser
vation o f the sun for some days, runs the utmost danger o f being wrecked. 
From  the experience I  have, in consequence o f cruizing on this coast, I   ̂
give it as m y most decided opinion, that the greatest good consequence 
would arise to the trade of Scotland, "were a light-house erected on i t ; but, 
in the event of its being so, a distinction m ust be made between it and the 
light o f M ay, such as is adopted at Seilly and the Caskets, the light on 
which revolves, I  believe, once in a minute, so as to be obscured and visible 
alternately.”

Expenc© o f a Light
house oti the Bell 
Rock, as estimated 
by the Public.

A lthough the subject o f this letter had occasionally occupied the at
tention o f the Commissioners of the Northern Light-houses, yet the B ell 
R ock, as the site o f a light-house. Was then for the first time brought 
formally under the notice o f the Board ; and some erection there, was con
sidered a primary object, whenever the funds should be in a state to meet 
the expence o f such a work. B ut, the estimates for such an undertaking 
admitted o f an almost im lim ited range o f amount, both from the nature o f the 
buildings which were proposed, and on account o f Works o f this kind being 
subject to unavoidable risk in all their stages, from the commencement till 
the completion. In  conversation, it was common to compare the situation of 
the B ell R ock with the rocks o f the Eddystone off Plymouth Soim d, and 
Corduan at the mouth o f the Garonne. T h e expehce of erecting a Hght-
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house on the Eddystone, though understood to have been about L . 20,000, c h a p . n.
has never been communicated to the public by the lessees of the light- Designs for the Bell 

house duties, from the consideration, perhaps, o f their being oUiged, by Light-Uouse. 
their agreement with the Trinity Board o f London, to erect and uphold 
the building, and also from claims which they afterwards made, for ha
ving the value of the light-house reimbursed to them at the end of their 
lease; but it  was well known that the present building is no less than 
the third erection which the lessees had made upon the Eddystone, be
tween 1606 and 1759 , or in the space of 63  years. I t  was therefore 
natural to conclude that a building on the B ell Rock, situate under a 
greater depth o f water, being nearly on a level with low-water mark, 
would be a work o f greater difficulty and expence, than the Eddystone 
light-house, where the. top of the rock is on a level with high-water 
mark. W e  are also left in the dark in forming any opinion on the 
important point o f expence, with regard to the French work at Corduan, 
but we know that it met with repeated misfortunes while in progress, 
and that it occupied from 1584 till 1610, or 26 years in building. The  
main rock here is about a mile in length, and h alf a mile in breadth, and, 
in its position as a sunken reef, it resembles the B ell Rock more than the 

^ Eddystone. Prom  the difficulties which attended the erection o f these 
two celebrated light-houses,— both of which the writer has visited,— the 
erection of a light-house upon the B ell R ock, in comparison with these, 
was estimated by the public at so wide a range as from L . 20,000 even to 
L. 100,000.

In  the year 1793, when Adm iral Cochrane addressed his letter to the Funds of the Light.
•' *“ _  Vj * V house ■ Board made-

Light-house Board, its surplus funds amounted only tO a few hundred suate. 
pounds ; a sum so inadequate to meet the necessary expenditiue o f such 
a work, that the Cominissionera judged it better for the interests o f naviga
tion, to go forward with the less expensive improvements on other parts o f 
the coast, aware that nothing essential could be undertaken at the Bell 
Rock without the effectual aid o f Government. »

In  this state, matters were allowed to rest.till the great storm in Decem
ber, 1799 , already nd1;iced, which roused the public mind to fresh specu
lations about the necessity o f some erection being made.upon the Bell 
R ock ; not merely as a local improvement, but as one essentially calcu
lated to benefit the ships navigating the German Ocean, by opening the 
F rith  o f Forth more effectually as a place o f ,^ fe t j  in easterly storms, so
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that the B ell R ock, in place of being the dread of mariners, might in 
ture become a point from which they #oi:dd take their departure, and for 
which they m ight steer in sailing for the coast. Nautical and commercial 
men, especially, were interested, and felt this state o f things in its fullest 
extent. Remarks were accordingly made in several o f the periodical pu
blications o f the day, calling the attention o f the public to the erection 
o f a light-house there, as a subject o f national importance.,

In  order to advance this object, the Corporation of the Trinity-H ouse 
o f R eith, made public advertisements, calling on persons likely to produce 
some practical plan that m ight lead to the means of making the erec
tion in question. This, o f course, produced various propositions- on the 
subject.

D esigns fo r  the B ell Mock Light-house.

Designs by Captain T h e late Captain Joseph Brodie of the R oyal Nayy, prepared and brought
BrodieandMrCou- - ' ' . ,  , '  ' °
per. forward a model o f a cast-iron hght-house, supported upon four pillars, to be

built and' connected together in a very strong manner. This model was 
made by M r Joseph Couper, Tron^Founder in Leith, who, in conjunc
tion with Captain Brodie, proposed to erect a light-house on this plan on 
the B ell Rock, on being authorised to draw certain duties from shipping 
for their mutual remuneration. W ith  this view, they sent their model, 
and made certain propositions to the different commercial towns on the 
coast, as Newcastle, D undee, and Aberdeen. A fter having been at 
considerable trouble and expence with this scheme, as a private adven
ture, these gentlemen, applied to the Commissioners of the Northern 
Light-houses, requesting their inspection o f this model. The design, 
however, was not altogether approved of by the Light-house Board, in 
the form in which it had been modelled; yet such was the confidence 
o f its projectors, that at different times, in pursuance of their plan, they 
erected two temporary beacons, constructed * with spars of fir-tim ber; 
these unfortunately were almost immediately washed down. The M er
chants o f L eith , applauding the great perseverance of these gentlemen, 
aided their , exertions by a subscription of about L . 150, when they 
erected a third beacon , on the Bell Rock on a more extended scale. 
I t  consisted of four spars o f fir-timber, each about 40 feet in length, 
strengthened by flat bars o f iron, laid the lengthway of the spars, which 
were kept in their places by rings or hoops o f iron, firmly wedged over
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tliem . T hese spars, when erected upon the rock, formed a common diameter 
o f about 20  feet at the base, and crossed each other about 6 feet from the 
top. T h ey were let into holes made in the rock, of aboiit ten inches in 
depth, and were fixed by straps o f iron, forming bats o f about two inches 
square, and about six inches in length, which were also let into the rock, 
and run up with melted lead. A t  the place o f junction, near the top, the 
spars were bolted together with iron, and above this, they were connected 
with small pieces o f timber, nailed to the principal spars. A fter much 
labour and difficulty, with the assistance o f a number of workmen, this 
temporary erection was fixed on the Bell R ock, in the month of July 1803. 
In  the month o f A ugust the writer landed on the rock and examined i t ; 
but when the gales of winter set in, this erection also disappeared, having 
never been seen after the 20th of December. Nothing further was at
tempted to be done upon the B ell Rock till the author commenced the 
Light-house operations in the year 1807» by direction of the Commission
ers o f the Northern Light-houses.

8 9 ,

CHAP. II.

N ot discouraged, however, by the failure o f these trifling works. Captain Make p™p°- 
Brodie and M r Couper addressed a letter to the Light-house Board, in house Boaird. 

which an offer was made to erect a cast-iron light-house, in the space of two 
years, agreeably to the model already alluded to, and on the following 
terms, viz. L . 6000 to be paid over to them dining the first year of the 
work, together with the produce of a certain D uty for the erection, to be 
exacted from shipping, as a Northern L igh t, until the original cost of the 
work should be paid off. But this description of building having been 
considered objectionable,. Captain Brodie proposed to Construct a new 
model, upon an improved plan, by which the base of the building, instead of 
being raised on pillars, was to be continuous,' with small interstices or holes 
in its circumference, or outer casing, to admit the water into the interior 
void, with a view to lessen the weight and expence o f metal, and check 
the force o f the sea. B ut this also appeared to the Commissioners to be 
defective, when compared with ah erection ofr stone, like the Eddystone 
and Tour de Corduan Light-houses.

Captain Brodie having, however, shewn a most laudable zeal in this captain Brodie’s 
work, and considering that he must have expended a sum of money beyond 
what had been subscribed for the erection of the Spar Beacon, the Commis
sioners proposed to make him a liberal allowance for the last model, to the 
preparation of which they had given their comitenance. H e  was according-

M , . ’
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CHAP, n- ly requested to state the expence o f this model, witH^yiew to his reiin -' 
hursement. B u t, under an erroneous impression, he brought forward an 
account, containing an enumeration o f charges connected with , the Bell 
R ock, from the year 179>2; and by applying these items to the imagi- 
naiy profits o f trade, the sum amounted to several thousand pounds. This 
appeared so contrary to the views of the Commissioners, that the account 
was returned, with an offer o f L . 4 00  in  full o f all claims.- This sum, 
however, was refiised, and another proposition made, that the Board should 
apply to Government to have his services publicly rewarded. But it was 
finally intim ated,'that L . 400  were at his disposal ; and here the matter 
till after Captain Brodie’s decease, when that sum, with interest, was, in 
1816, paid to his widow.

The Author’ s early 
de.'silgnvS for the Bell 
Rock Light-house.

In  noticing the progress of the designs o f the B ell Rock Light-house, 
it will here be necessary to give some detail of. the writer’s own exertions 
in the preliminary stages o f this measure, in his capacity of Engineer for 
the Light-house Board. In  the summer o f 1794, when on a voyage to the 
Northern Light-houses, in passing the B ell R ock, he directed the vessel 
to be brought near it, when he had an opportunity o f observing the sea 
breaking heavily, upon it. From this period, the difficulties which must 
attend the erection of a habitation on this rock, appeared in a stronger 
point of view than they had hitherto done. H e , nevertheless, was resol
ved to embrace every opportunity of forwarding this great . object. In  
the year 1 7 9 6 , he visited the operations, of the Kilwarlin light-house, then 
erecting on the South R ock, a sunken reef, situate three miles off the coast 
of Downshire in Ireland, as a work resembling that which was in con
templation for the B ell R ock. ,

ught-hou'se'’™'̂ '* disastrous sbipw eeks which occasionally happened at the entrance
of the F riths o f Forth and T ay, deeply impressed every one conversant in 
nautical affairs, with the most convincing proofs o f the necessity for some dis
tinguishing mark being erected upon the B ell R ock. A s  yet, the writer 
had not landed upon the rock ; though he had begun to prepare a model 
of a pillar-formed light-house, to be supported upon six columns of cast- 
iron, under the impression that this description o f building was alone suit
able to its situation. The general features o f this model may be under
stood, by exaihining Plate V I I ., which represents the author’s original de
signs for the BeU R ock Light-house.
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In the summer of the year 1800, this model was presented to the Light

house Board, when an official application was made to the Commissioners 
of his Majesty’s Customs, for the use of the Osnaburgh cutter, then lying 
in the harhour of Elie, on the coast of Fife, to cany the writer to the Bell 
Rock, that, by landing there, he might he enabled to judge of the appli
cability of his pillar-formed design to the situation of the rock. Upon 
reaching Elie, the Osnaburgh was found to be under repair, and could not 
possibly go to sea for several days, by which time the spring-tides would be 
over. On consulting with the commander, as to the most advisable course 
to be followed, in order to avoid losing these tides, it was resolved 
to go to St Andrew’s in quest of a boat; but being there also "disappointed, 
the journey was continued along the coast to West Haven, on the northern 
side of the Frith of Tay, where a large boat was procured, and manned 
with fishermen who were in the habit of visiting the rock to search for 
articles of shipwreck.

CHAP. n.

■m

On this first visit to the Bell Rock, the writer was accompanied by his His first visit to the

friend Mr James Haldane, architect, formerly principal assistant to the late 
eminent Mr John Baxter. The crew being unwilling to risk their boat in
to any of the creeks in the rock, very properly observing that the lives of all 
depended upon her safety, and as we could only remain upon the rock for two 
or three hours at most, we landed upon a shelving part on the south side of 
the rock, at the spot marked “ First Landing” on Plate VI. Having been 
extremely fortunate both as to the state of the weather and tides, an op
portunity was afforded of making a sketch of the rock at low water: mean
time, the boatmen were busily employed in searching all the holes and 
crevices in quest of articles of shipwreck, and by the time that the tide 
overflowed the rock, they had collected upwards of 2 cwt. of old metal, con
sisting of such things as are used on shipboard. A  few of these were kept by 
the writer, such as a hinge and lock of a door, a ship’s marking-iron, a piece 
of a ship’s coboose (or kambuis, cover of the cooking-place), a soldier’s bayo
net, a canon ball, several pieces of money, a shoe-buckle, &c.; while the hea
vier and more bulky articles, as a piece of a kedge-anchor, cabin-stove, crow
bars, &c. were left with the crew, who were, however, disposed to make very 
light of their booty, when it was,urged in extenuation of an extravagant 
demand which they made for the boat’s freight, being, at the rate of one 
guinea per man, and one guinea for the use of the boat, besides expences, 
amounting altogether to about eleven guineas.

...................’ ' M 2

Bell Rock, with Mr 
Haldane, architect. '
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He concludes that a 
building o f stone is 
most suitable fbr the 
Bell Rock'

T h e immiediate result of this visit on the inind of the writer and 
o f M r  H aldane, was a firm conviction o f '*the practicability of erecting 
a building o f stone upon the BeU R o c k ; and from that moment the idea 
of a pillar-formed light-house was rejected, as unsuitable to the situation. 
This opinion was chiefly founded upon the area or extent o f the part which 
dried, or was exposed to view in the spring-tides, being found to measure 
about ̂ 8 0  by 300 feet, and consequently aflPording a sufficient space for 
a foundation, and even a degree of shelter from the force o f the waves, for the  
lower courses o f a building. •

r iiia r -^ orm ea  DUiia-
ing compared with 
one o f stone.

T he depth at high-water upon the Bell R ock was much against the 
design o f a building with pillars, as a vessel drawing 12 feet water, and 
loaded with 100 Or even 200  tons, may come with full sail against any erec
tion made there. W e re  such a circumstance to happen to a pillar-formed 
building, and a ship to get thus entangled among the openings o f the. under 
part o f the light-house, there is little doubt that the event would prove fa
tal to a building o f that construction, however strongly framed. On the 
contrary, supposing a vessel to strike a building o f stone, under these cir
cumstances, it is not at all likely, that she could have any effect upon a  
mass o f matter extending to 2000 or 3000 tons, so as to injure such a fa
bric.

Author’ s designs and 
models o f  a stone, 
building.

U nder these impressions, the writer, after his first visit to the Bell R ock, 
in the year 1800, made a variety of drawings, and constructed new mo
dels for a building o f stone, shewing various methods o f connecting the 
stones, by doVf-tailing them laterally,, like those o f the Eddystone lights 
house, and also course to course into one another perpendicularly. Other 
methods were likewise modelled, for connecting the whole building in a 
more simple manner, by means of joggles, or square blocks of stone, and 
also by dove-tailed bats o f iron cased in lead, as delineated in the va
rious designs o f Plate V I I . These plans and models were duly submitted: 
to the Light-house Board, accompanied with estimates of the expence, 
amounting to the maximmn sum o f L . 42 ,685, 8s. «

W illia m  Pulteney having taken an interest in forwarding a hill for 
uosk. this measure in Parbament in the year 1803, gave M r Thomas Telford,

engineer, instructions to inquire into the circumstances o f the B ell Rock, 
in the course o f his journey to the W orks of the Caledonian Canal. M r 
Telford had accordingly taken some preparatory steps for making a 
D e sig n ; and, with this view, he had engaged M r Murdoch Downie,
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author of several Marine Surveys, to aecorapany him to the Bell 
Hock, But the weather proved unfavourable at the time for effecting a 
landing upon the rock ; and, the bill then in progress having been with
drawn before another opportunity occurred, Mr Telford’s visit was not re
sumed.

9 3

CHAP. II.

M r Dow nie, however, who l^d  previously been upon the rock, when M a -  Mr oownie^s puiar- 

king his Nautical Sw vey o f the Eastern Coast of Scotland, prepared a o?ston& 
drawing and an estimate o f the expence o f erecting a light-house upon it, 
which he stated at about L .2 9 ,0 0 0 . H is light-house was to have con
sisted of eight columns of stone, of an elliptical or egg form, as he ex
pressed it, ranged round a common centre, having the longer axis and 
smaller end towards a circular column in the centre of the plan. These 
columns were to support a circular building of stone for the habitation of 
the light-keepers and the site of the light room. B y this plan it was meant 
to give less resistance to the waves. But it did not seem to be well adapt
ed for the situation, as it wanted that solidity and unity of parts which are 
so essential to the stability o f a building upon a sunken rock. Such a work 
would have been of difficult execution. I t  would h^ve required similar ap
paratus with the solid masonry for its construction, and whUe in progress, : 
it would have been in greater danger o f being destroyed than a solid fa
bric. There seemed, therefore, upon the whole, to be but two opinions as 
to jthe proper description of a light-house for this situation, viz. either that 
it should be constructed of iron, as was maintained by Captain Brodie, or 
of solid masonry, as proposed by the writer.

B ill by L ord  Advocate H oj)e.

The erection of a light-house upon the Bell Rock had been occasionally Light.
• . house proposed at a

alluded to at the Convention of the Royal Burghs of Scotland, which meets Meeting o f the Royal 

annually at Edinburgh ; and, in consequence of recent losses on that reef, 
the Convention o f 1802 was moved, by Provost Duncan of Arbroath, to take 
this subject under its serious consideration. I t  was accordingly resolved.
That the Lord Advocate Hope, one of the Commissioners of the Northern 
Light-houses, and Member of Parliament for the City of Edinburgh, 
should be requested to use his influence in forwarding this desirable object.
His Lordship being present, readily engaged to undertake the measure, 
and declared that he would not allow it to rest until something satisfactory 
should be done.
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CHAP. II. The CominissionePs of the Light-houses having afterwards furnished 
the particulars, the heads of a bill w^e arranged, which, in the session of 
1803 , was brought forward by his Lordship and the late Sir William Pul- 
teney, who took a great interest in the Scotch business before the House of 
Commons. This bill had for its object to empower the Commissioners to 
borrow L. 30 ,000 , and to exact the Northern Light-duty of l|d. per ton 
upon British shipping, and 3d. per \m. upon Foreigners, from all vessels 
bound to or from any port on the eastern coast of Great Britain, that should 
cross the latitude of the Bell Rock.

Bill lost in the House 
o f Lords*

This bill passed the House of Commons in the session of 1 8 0 3 ; but 
having met with opposition from the corporation of the City of London, as 
including too great a range of coast in the collection of the duties, such 
amendments and alterations were proposed in the House of Lords, as ren
dered it necessary for the Lord Advocate to withdraw the biU.

W orks proposed of 
less ex^ nce than a 
stone Jt»0lding.

The expectations of nautical and commercial men were severely disap
pointed by the loss of this bill, which occasioned a delay of several years in 
the prosecution of the object. It was obvious, that, without considerable 
funds at comBfwd, it was impossible to undertake awork of such magnitude. 
The annual funds of the Light-house Board at this period amounted only 
to about L. 4000, and the maintenance of the light-houses already erected 
was equal to one-half of this sum, which would leave a surplus fund of about 
L. per annum. But, as the Commissioners found it to be their duty 
to go on with their improvements on the' other parts of the coast, with
out confining their attention to one object, however important, it was 
impossible that this great work could be undertaken for a series of years, 
without the direct aid of the Government, or an extension of the Light
house duties, on the security of which money might be borrowed. In con
sequence of the loss of this bill, the dangers of the Bell Rock now became 
very generally the topic of conversation ; and various schemes were again 
suggested for constructing economical and temporary buildings to remedy 
the evil. -

Dfflcuity ofdeWf a work of SO much apparent difficulty, it was not easy for the
proposals. Light-housc Board to determine what was the most advisable design.

The pillar-formed building was supported by many arguments. It would 
have been executed in a very short period, and - would not, perhaps, have 
cost one-sixth part of the expence of a building of stone. Alight-house,
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supported upon wooden pillars, had also stood for many years, and still re
mains, upon the Smalls Rocks, otf̂  St David’s-Head, in Pembrokeshire, al
though the sea, in high tides, and stormy weather, occasionally breaks over 
the building. But a fabric of stone, for such a situWion as the Bell Rock, 
was evidently preferable, and the examples of the Tour de Corduan, the 
Eddystone, and the Edlwarlin light-houses, already noticed, were all in 
favour of it.

95
CHAP. n .

Amidst a diversity of opinion as to the practicability of the undertaking, Mr Rennie consnit- 

,and especially as to the description of the building, whether it should be the Author in re-
«  . . , T • . 1 n n Ml T  1 j1 /-< i • commending a build-01 cast-iron or stone, and in the form oi pillars or solid, the Lommis- mg of stone 

sioners ultimately determined upon submitting the several views o f the 
.subject to M r John R ennie, engineer. In  the year 1804<, M r Rennie 

and the writer accompanied M r Ham ilton, Sheriff of Lanarkshire, one 
of the Commissioners, and who had turned much of his attention to 
the subject, on a visit to the B ell Rock. They made a favourable land
ing ; and M r Rennie had only been a short tim e upon the rock, when 
he gave his decided opinion upon the practicability of the proposed erection 
of stone. H e had examined the author’s designs and models, and after
wards made a Report, in which he coincided with him in recommending to 
the Board the adoption of a building of stone, on the principles of the 
Eddystone Light-house. Sanctioned with such authority, th e: Commis
sioners were Anally confirmed in the resolution, that the B ell R ock Light
house should be a tower of masonry similar to that of the Eddystone.

Hitherto the general opinion throughout the country, and especially at The Light-house
11 1 1 ^  • 1 °  1 r> 1 ’'■ /> I- T ■$ '' Board fates the senseail the sea-ports, had been anxiously expressed lor the erection of a light-house o f the Mercantile 

of some kind on the Bell Rock. But before going a second time to Par- 
liament with this measure, the Commissioners thought it advisable to take 
the sense of the mercantile interest at the ports more immediately 
connected with the navigation of the Frith of Forth, such as Leith,
Aberdeen, Dundee, Montrose, Arbroath, and Berwick-upon-Tweed, as 
to the utility of the light-house, and the propriety of obtaining an act of 
Parliament, to empower them to levy duties for the erection and mainte
nance of the proposed building. A  number of Reports were accordingly 
received, aU approving of the measure; but one of these only need be in
serted, from the Corporation of Traders in Leith, as it may be considered 
as conveying the sentiments of all the others. ’
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Report o f  the Tra
ders o f  Leith.

R epo et  of the C o m m itte e  appointed by the Incorpoiation of the 
Traders in Leith, relative to the expediency of erecting a Light
house on the Cape or Bell Rock. , .

" The Committee, justly sensible of the great importance of the object 
referred to their consideration, have endeavoured to inform themselves, more 
especially on those points to which their attention is particularly called by 
the letter of the Commissioners. •

“  The result of these inquiries, as far as regards the number of vessels 
known, from the safety of the crews, to have been wrecked upon the Bell 
Rock, within these last ten years, amount to four, viz. two smacks trading 
between London and Banff, one brig from Holland, and a sloop from Ham
burgh.

“ These losses, although the vessels were all valuable, may at first view 
appear comparatively small, but to your Committee, they serve as a power
ful evidence, in support of the opinion given by all maritime people, of the. 
fatal position and nature of this rock, where, fi’om the tremendous sea 
which even a moderat| gale occasions, total destruction is almost the inevi
table consequence of any vessel striking upon it.

“ Situate off the openings of the t\vo Friths of Tay and Forth, the 
Bell Rock stands a frightful bar, to deter vessels making the land from 
attempting it in the night-time, when they require most to geek its shel
ter; and, if unhappily overtaken with a gale at SE., when near the lati
tude of this rock, the alternative, dangerous as it must appekr, of stretch
ing to the northward, along a scarce less frightful coast, to gain the Mur
ray Frith, is frequently, in such perilous cases, had recourse to.

“ In the beginning of 1800, fifty or sixty vessels were castaway; and, 
from the circumstances of most of them being bound south of the Forth, 
but driven towards it by the violence of the storm, there can be no reason 
to doubt, that, had it been possible for these vessels to have attempted 
with safety the shelter of the Frith of Forth, many Hves and much pro
perty would by this means have been preserved.

“ The dread, however, of the Bell Rock, induced them on that occasion 
to prefer hauling to the northward, and encountering a sea and tide sur
passed in few places of the globe. This fatal apprehension was followed by 
the disastrous consequences already mentioned.

“ The Committee have, indeed, no hesitation in giving it as their opi
nion, that the greater part of the losses which occur, even from the Coquet
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, o f Leithi

Island, as far as the M urray Frith , arise from vessels either actually striking c h a p . n. 
upon, or from an over-solicitude tb keep at a distance from, this fatal rock. ReportofthTrraders 
T o the latter cause, there is great reason to believe, from many concurrent 
circumstances attending her loss, and from parts of her wreck being hash
ed ashore near Buchanness, his M ajesty’s ship York, o f 64 guns, fell a 
sacrifice, with all her crew. Indeed, if  the number of vessels is calcula
ted, which, within these last ten years, have been cast away within the 
above-mentioned extent o f coast, they will be found to amount to more 
than one hundred.

“  That the erection of a light-house upon the Bell Rock would obviate 
many of these dangers is sufficiently evident, and merchants, as well as 
seafaring m en, trading to the east coast of Scotland, as well as to the north 
of England, are alike interested in the accomplishment of this desirable 
object.

“  In  a national point of view, the advantages that wordd result from 
it are incalculable ; but none more forcible need be adduced, than that of 
its serving as the direct means of preservation to the invaluable lives of nu
merous British seamen.

“  A ll  these considerations induce your Comrhittee to give this m ea
sure their full approbation; and that such a necessary object has not 
been sooner attained, must rather have proceeded from the supposed diffi
culty of the execution, than any hesitation as to the expediency of it.

“  Y our Com mittee, in reply to that part of the letter of the Commis
sioners, in which the Traffickers of Leith are required to signify, in the 
event of their concurrence in the measure, whether they will support the 
application o f the Commissioners by petition to Parliament, have again to 
state, that giving, as they do, their full approbation to the expediency of 
erecting a light-house on the Bell Rock, they can have no hesitation in 
joining in any petition to Parliament to that effect. But the funds of this 
Incorporation being appropriated to specific purposes, no pecuniary aid can 
be afforded by them as a Society.

“  T o so great a national benefit as this will certainly prove, they will 
contribute, by w illingly submitting to a tax on all shipping passing the 
Bell R ock, provided the duty so imposed does not exceed that laid on for 
any light in England, whose situation may bear resemblance to that to be 
erected upon the B ell R ock.

“  The Trinity-H ouse of Leith, to whom, the Committee is informed, 
the Commissioners have likewise applied, must be supposed better qualified 
to give detailed information upon the whole o f this subject than your Com-

- N  '

    
 



98 B E L L  R O C K  L i G H T -H O U S E .

CH AP. 11.

Report (»f the Traders 
o f Leith.

mittee; and the more especially, as one among their number has, for a period 
exceeding twenty years, made the dangers of the Bell Rock, and the means 
to he applied to avoid or lessen them, his peculiar study. Captain Joseph 
Brodie has, at great risk, and certainly at no little expencei and without 
any expectation of recompence, beyond that of having served his country, 
frequently visited the Bell Rock, and at one time succeeded in erecting a 
Beacon upon it, which withstood the fury of the sea for several months.

“ The Committee, therefore, consider him well qualified to give the 
Commissioners information on the subject; and the various models of light
houses applicable to this rock, which, with much labour and ingenuity, he 
has invented, will be found highly valuable, whenever the execution of the 
business shall come to be taken into final consideration.—(Signed) James 
Searth, Master; Wm. Mowbray, Assist.; Wm. Dougal, Assist.; Arch. 
Geddes, James Pillans junior.”

Report of the TWer. The dangerous situation of the Bell Rock, and the losses wliich have
chcints o f Berwick.  ̂ ^   ̂ ^

either occurred upon, or in consequence of it, were also strongly expressed 
in all the other documents communicated to the Light-house Board; 
and we may further form a judgment of the extent of the serious conse
quences of this rock to the shipping on the coast, by what was stated in the 
communication from Berwick-upon-Tweed. It was therein mentioned, that 
two vessels had struck upon this rock in one night; and that other two, 
which had been built at Berwick, j,nd sold to a Shipping Company at 
Banff, were, afterwards lost upon the same reef. It also deserves notice, 
that Captain AUardice, who commanded one of those vessels, had the mis
fortune, in the course of his profession, to have been twice wrecked upon 
the Bell Rock.

Reaoiution o f the 
T.ight-house Board, 
to apply again to 
Parliament.

These statements, furnished upon unquestionable authority, of the 
losses occasioned by the Bell Rock, satisfied the Commissioners of the 
propriety of persisting in their original plan of obtaining an act of 
Parliament and a loan for this special purpose. After various meetings 
of the Board, for adjusting the heads of a bill, the measure was finally 
resolved upon at a meeting, held on the 19th February 1806, at which 
the following members were present: IMr James Clerk, SheriffJDepute of 
Edinburghshire, Mr Robert Hamilton, Sheriff-Depiite of Lanarkshire, Mr 
William Rae, Sheriff-Hepute of Orkney and Shetland, Mr James Trail, 
Sheriff-depute of Caithness, Mr John Connell, Sheriff-Depute of Renfrew
shire, Mr Edward M‘Cormick, Sheriff-Depute of Ayrshire, and Mr David 
ISfonypenny, Sheriff-Depute of Fife.  ̂ *
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This meeting having also taken into considemtion a memorial, prepa
red by Mr Hamilton, pointing out the importance and urgency of the mea
sure, ordered it to be printed; and requested him to proceed to London, 
to submit the memorial, and the documents on which it was founded, to 
the consideration of His Majesty’s Ministers, and other Members of Par
liament.

99
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Mr Hamilton went to London in the month of April 1806, when the Mr Hamilton and
1 • the Author go to

author also attended, with his plans and estimates, to prove the pre- London,  ̂

amble o f the bill. M r H am ilton having transmitted the memorial to the 
heads o f the departments o f the Treasury, the Adm iralty, and the Board 
of Trade, requested an audience from them on the subject. H e  had a 
meeting with the Board of Trade, and urged the proposition for a loan, or 
advance from Government, o f L . 25,000, on the secmity of the duties which 
the proposed light-house would produce. I t  was, however, recommended 
that application should also be made to the other two Boards. Some time 
thereafter, a conference on the matter was held with Lord Howick, then at 
the head o f the Adm iralty, and Adm iral Markham,— when the plans of 
the projected building were shewn to them,— it was stated that all that was 
wanting to enable the work to be proceeded with, was the advance from 
Government,— and the importance of the proposed light-house was at this 
interview pointed bu t, not only as to trade, but as a guide and protection 
for. the N avy while cruising in the German Ocean. But their Lordships 
still considered the undertaking chiefly as o f a local nature, and com
paratively of little benefit to the Navy. N ot discouraged, however, by 
this unsuccessful application, M r Hamilton soon after obtained an audi
ence o f Lord Grenville, First Commissioner o f the Treasury, who exa
mined the charts, plans, elevations and sections of the projected building 
with much attention,— declared himself fully convinced of the importance 
and expediency o f the measure,— and promised that the loan by Govern
ment, and every other expedient for the advancement of the design, should 
have his support. The patronage of the First Minister of State having 
been thus obtained, M r Ham ilton returned to his public duties in Scot
land, leaying the farther proceedings in the application to the charge o f  
the writer, with the assistance o f M r Longlands, solicitor for the L igh t
house Board in London.

N2
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CHAP. H.

The Loan from Go
vernment becomes 
doubtful.

B ill hy L ord  Advocate Erskine.

T h e  H on . H enry Erskine, Lord Advocate o f Scotland, took charge of 
the B ill in Parliament. ' B u t, notwithstanding his Lordship’s attention to 
the business, so much thbe was lost in ftirnishing various statements, rela
tive to the probable amount o f the new duties to be levied, and the secu
rity to be given for repayment o f the loan, that little progress was made 
with the bill, till the middle o f the month o f June. B y this time, the 
prospect of the loan became so doubtful, that it was thought advisable by 
some friends to the measirre to take the bill without it. But the Commis
sioners, after considering the tendency o f such a bill, in tying up their 
funds for an indefinite period for one object, and thus preventing the ex
tension o f the benefit o f additional light-houses to other parts of the coast, 
were o f opinion, that, unless the loan was granted, they must withdraw their 
petition for the bill, and allow the business to lie over till the duties were 
in such a condition as to enable the work to be undertaken. The author 
was therefore directed to consider him self as at liberty to leave London, if  
it should appear that the loan could not be obtained.

Board o f Trade fa
vourable to the Loan

Lord Auckland, President of the Board of Trade, was favourable to the 
proposal of the loan ; and Sir Joseph Banks, the Vice-President, having 
entered warmly into the measure, and at a meeting of the 7th June, 
urged its necessity so strongly, that the Board desired a Memorial to be 
presented on the following points:— O f the coast to be subjected to the 
D u ty  o f the Northern L igh ts, by the erection of the Bell Rock light
house •— of the trade and mercantile interest to pay this additional d u ty ; 
— of the security to be given to Government for the repa3unent o f the 
loan of L . 25 ,000  and o f the assurance to be given, that this sum, toge
ther with the surplus funds in the possession o f the Commissioners, would 
accomplish a building o f so much hazard.

The following Memorial was accordingly presented.

Memorial to the 
Board o f Trade.

“ To the Right Hon. the Lords of the Committee of Council, relating to 
Trade,—The Humble Memorial of the Commissioners, for erecting 
Light-Houses on the Northern parts of Great Britain;

Sheweth,

“ That the memorialists have taken the liberty of stating, in a former 
Memorial hereunto annexed, the reasons that have induced them to apply
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to the Lords Commissioners of liis Majesty’s Treasury, for their support to ch a p . ii. 
an application to Parliament, for*tlieloan of so much money as will enable Memorial to the 
them to build a light-house upon the Cape or B ell Rock,— an object of Trade,
much consequence to the navigation of the North Sea, from the many fatal 
shipwrecks it has occasioned. The Memorialists’‘have been much pressed 
and solicited by the commercial interest of the country, to get this accom
plished ; and by opening the Frith of Forth as a place of safety, by the 
erection of this light-house, the navigation o f the northern coasts of the 
kingdom will be greatly facilitated.

“  I t  now appears, by the accompanying Custom-House returns, on an 
average of three years, that the duties which would be received for a light
house on the B ell Rock would amount to L . 2 6 1 7 : 3 : 9 i ; and by the ac
counts of the Commissioners of Northern L ights, annually laid before Par
liament, it will be seen, that the memorialists have of annual surplus du
ties L . 1350 , amounting together to L . 3967, which, it is thought, will be 
considered a sufficient security for the interest of the sum that may be ad
vanced by the public.

“  On erecting a light-house on the Bell R ock, the Commissioners, by 
the existing acts, wovdd be empowered to levy the above duties of L . 2617,
3s. 9| d .; and it appears by the representations from the ports more imme
diately interested, that they highly approve of the measure.

“  The memorialists have received several estimates of the expence of 
erecting a light-house upon the Bell R ock. They have more particularly 
had recourse to the professional abilities and advice of M r Rennie and M r 
Stevenson, Civil Engineers, from whose reports they have reason to believe 
that the sum will not exceed L . 43,000. The memorialists have already 
in the S p er  cent, consols L . 28,000 of surplus duties, (about L . 16,800).
I f  the public, therefore, are induced to advance L . 25,000 by instalments 
in the course o f three years, making together about L . 41,800, the memo
rialists presume, that, with the application of the whole surplus duties for a 
time, this sum will be perfectly sufficient to enable them to complete a work 
so long recommended, and so anxiously desired.” (For the statements above 
referred to, see Appendix, N o. I I I .)

Observatioiis by the several members of the Board of Trade having sir Joseph Banks
1 * 1  1 - - 1 . . T 1 / . 1 0 I . T 1 further exer-been made upon this memorial, it was more especially referred to Sir Joseph Uons for the Loan. 
Banks, to give an opinion, as having himself sailed along that coast. Sir 
Joseph, knowing from experience the horrors of sunken r.ocks, supported the 
jnoposition of the loan, not only as one of expediency, but of necessity and
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CHAP. II. humanity to the seafaring people of a great portion o f the kingd<mi, and gave 
his m ost decided and hearty concurrence to the recommendation to the Trea
sury. A fter  desCTibing the extensive advantages to be derived by shipping 
&om the establishment o f a light-house upon the Beh Rock, he pointedly 
alluded to the probable Icfes of the York M an-of-w ar upon it ; and observed, 
that the security and facility to be derived to the extensive shipping of this 
coast, should not be overlooked for the advance of so small a sum as 
L . 2 5 ,0 0 0 . A fter the matter had been deliberated on for some time at the 
Board, Lord Auckland intimated to M r Longlands, and the author, that a 
report would be made to the Treasury.

T h is was communicated to the Lord Advocate, who, at an early 
day, moved for leave to bring in a bill, T o enable the Commissioners of the 
Northern Light-houses to levy certain duties upon the shipping, and also 
to enable the Lords of H is  Majesty’s Treasury to grant a loan of L . 25,000  
from the 3 p er cent, consolidated fund for the erection of a light-house 
upon a certain dangerous sunken reef, called the Bell Rock, lying at the 
distance of twelve miles from the nearest land, at the entrance of the Friths 
of Forth and Tay, upon the eastern coast of Scotland.” H is Lordship had no 
sooner made the motion, than Lord H enry P etty, then Chancellor of the 
Exchequer, stated, that he could not answer for the support which this b ill 
m ight ultimately meet with from bis M ajesty’s Ministers that he spoke 
not from his own knowledge of the subject, but merely from the views of the 
F irst L ord of the Adm iralty, who had expressed his doubts as to the pro
priety o f the loan in the then low state of his M ajesty’s Exchequer, and 
the great demands which were made upon the country; but that he did not 
mean to oppose the present motion, only, under these circumstances, he 
thought it proper to state this much, in absence of the noble Lord alluded 
to. Leave having been given to bring in the bill, it was accordingly 
read a first time.

Second Reading of 
the BilU

O n the second reading of the bill, the Lord Advocate introduced the 
business with his usual display of eloquence, pointing out, in forcible lan
guage, the horrors o f a sunken rock so situate as the B ell R ock ; and con
cluded, by observing, that, as there could be but one opinion as to the im 
portant object of this bill, he hoped, through the exertions of the L tgh t- 
house Board, to which he had the honour to belong, and of other public 
functionaries, appointed for similar purposes, on other parts of the coast, 
the day would come, when every sunken rock and dangerous shoal, o f simi
lar importance to navigation, would be distinctly pointed out to the mariner.
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The only reply made was by M r Spencer Perceval, who remarked, that he c h a p  i i .

had no intention to oppose the present measure, the importance of which he Report o f the co»i- 
would not call in question, but he must agree with those who thought that 
this was not a favourable time for granting loans of public money. The  
bill was then read a second time. In its progress through the House of 
Commons, it wa^detained, from various causes, beyond the regular time.
The Lord Advocate had also unfortunately been taken i l l ; but in his ab
sence, Sir John Sinclair attended to the bill in the Committee, o f which he 
was chairman, and brought up the following Report :

Report o f  the {Committee o f the H ouse o f  Commons.

“  The Committee, to whom was referred the Petition of the Commis- Report brought up 
siohers of the Northern Light-houses, and to report the matter to the House, smciair.
as it shall appear to them,

“ Proceeded to examine M r R obeut Stevenson, Civil Engineer, who, 
in hiscapacity o f engineer forthe Northern Light-houses, haserected six light
houses in the northern parts of the kingdom ; and has made the erection of 
a light-house on the Cape or B ell R ock, more particularly his study,— espe
cially, since the loss of about 70 sail of vessels, in a storm which happened 
upon the coast in the month of December 1799, by which numerous ships 
were driven from their course along the shore, and from their moorings in 
Yarmouth Roads, and other places of anchorage, southward of the Frith 
of Forth, and wrecked upon the eastern coast of Scotland, as referred to in 
the report made to this House, in the month of July 1 8 0 3 ; the particulars 
of which he also confirms : That the B ell Rock is most dangerously situ-', 
ate, lying in a track which is annually navigated by no less than about 
700,000 tons o f shipping, besides his M ajesty’s ships of war, and revenue 
cutters : T hat its place is not easily ascertained, even by persons well ac
quainted with the coast, being covered by the sea about half flood, and the 
land-marks, by which its position is ascertained, being from 12 to 20 miles 
distant from the site of danger.

“ That from the inquiries he made at the time the York Man-of-war 
was lost, and pieces o f her wreck having drifted ashore upon the opposite 
and neighbouring coast; and from an attentive consideration of the circum
stances which attend the wreck o f ships o f such dimensions, he thinks it 
probable that the York must have struck upon the Bell Rock, drifted off, 
and afterwards sunk in deep water : That he is well acquainted with the 
situation of the B ell R ock, the yacht belonging to the light-house service,
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Report o f the Com
mittee.

having, on one occasion, been anchored near it for five days, when he had 
an opportunity o f landing upon it every tide : That he has visited most o f 
the light-houses on the coast o f England, W a les and Ireland, particularly 
those o f the Eddystone, the Smalls, and the Kilwarlin or South Rock, 
which are built in situations somewhat similar to the Bell Rock : That at 
high-water, there is a greater depth on the B ell Rock than on any of these, 
by several feet: and he is therefore fully of opinion, that a building of stone, 
upon the principles of the Eddystone light-house, is alone suitable to the 
peculiar circumstances which attend this rock, and has reported his opinion 
accordingly to the Commissioners of the Northern Light-houses as far back 
as the year 1 8 0 0 ; and having given the subject all the attention in his 
power, he has estimated the expence of erecting a building of stone upon it 
at the sum o f L . 4 2 ,6 8 5 , 8s.

“  Y ou r Committee likewise examined M r John Rennie, civil-engi
neer, who, since the report made to this House in 1803, has visited the Bell 
R ock, who confirms the particulars in said report, and entertains no doubt 
o f the practicability o f erecting a light-house on that rock, is decidedly, of 
opinion that a stone light-house will be the most durable and effectual, and 
indeed the only kind o f building that is suited to this situation : That he 
has computed the expenee of such a building, and, after making every allow
ance for contingencies, from his own experience of works in the sea, it ap
pears to him  that the estimate or expence w ill ambunt to L . 41,843, 15s.

“  I t  appears further to your Committee, from the accounts presented to 
this H ouse by the Commissioners of the Northern Light-houses, in the 
years 1803, 1804, and 1805, that, on an average of these years, the sur
plus duties arising from the light-houses already erected by that Board, is 
L . 512 : 18 : 8. But your Committee find, that the average of general ex
penditure for these years has been higher than usual, owing to the erection 
of additional light-houses, viz. one on the Island of Inchkeith, in the Frith  
of Forth,, and a revolving light upon the Start-Point of Sanday, one of 
the Orkney Islands, on which there was expended, during these years, about 
L . 4800, causing an annual extra charge of L . 1600 upon the duties col
lected in that period.

T hat, agreeably to the act o f the 26th of the King, the said Com
missioners o f the Northern Light-houses have invested in the public Funds 
L . 28,000, affording dividends to the annual amount of L . 840.

“  That the duties that would be collected for the Bell R ock light, as 
appears by the returns from the customs presented to this H ouse, and the
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resolutioti they have come to, would amount to about L . 2 6 1 7 :3 :9  an
nually. ^  ̂  ̂  ̂  ̂  ̂  ̂̂  ̂  ̂  ̂  ̂̂  ̂̂

“  T h at i f  the sum o f L . 25,000 was to be advanced, by way of loan, 
from the consolidated fond, this, with the L . 28 ,000  now invested in the 
3 p er c m i. Consolidated Annuities, would enaWe the Commissioners to 
erect the proposed light-house, and that , there would remain a sufSdent 
fund for the pa3rment o f interest o f the loan from the surplus duties, as well 
as for the repayment o f the principal, in a reasonable time.”

1 0 5 ’

CHAP. II.

T he bill passed through the Committee of the Commons without any im- Biii meets with some
,  1 1 . ,  -1. • . -1 . . . 1  opposition at the

pediment, but, on the third reading, it met with some opposition m the third reading 

H ouse, upon new and unexpected grounds. One o f the members for Liver
pool opposed the loan, on the ground that that Port maintained its own sea- 
lights, and that the trade o f the Frith o f Forth ought also to support its 
lights. B u t this objection was withdrawn, upon explaining the position of 
the B ell B ock relatively to the Frith o f Forth, and the difficulty and ex
pence o f the proposed building, and shewing that the collection of its L igh t- 
duties were proportionally as much confined to the Frith o f Forth, though 
extending Between Berwick to the south, and Peterhead to the north, 
as the more lim ited sphere of the Liverpool lights were to the ports and 
havens in the M ersey. T h is difficulty was no sooner got over, than the 
bill was likely to have met with another check, from a clause which had been 
introduced, exempting this work from the duty on stone carried coastwise, 
which, it was calculated, would have amounted to between L . 2000 and 

«L . 3000. T his clause was withdrawn, by the advice of M r Vansittart,
Secretary to the Treasury, as being improper to appear in the shape of an 
enactment.

The bill then went through the third reading, and passed the House is passed, and ,e -
1  ■ i / . T ' i T  1 ceives the Royal As-

of Commons on the 16th o f Jiuy. It  was afterwards brought up to the sent.

House o f Lords, where it went through the Committee, and the several 
readings; and having received the R oyal Assent, became an act o f the 
Legislatm e.

The writer immediately returned to Scotland, with feelings of the 
greatest satisfaction, on the accomplishment o f a measure which, in its 
tendency, was so eminently calculated to meet the wishes o f the mercantile 
interest of the country. B u t, along with these sensations, there was also 
a degree of responsibility, and a crowd of diffictdties, which still presented

O
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CHAP,,^i. themselves, in the execution o f a work o f so peculiar a nature, Hitherto this 
““  undertaking had been viewed only at a distance, clogged with many pre

vious obstacles, which, by the passing o f the bill, were removed; and the 
whole measure now pressed fully upon his mind.
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C H A P T E R  I I I .

PHAROS F L O A T IN G  LIG H T-SH IP.— COM M ENCEM ENT OF TH E OPERA

TION S ON T H E  BELL-RO CK .—-e r e c t i o n  OF THE BEACON-HOUSE, 

A N D  FU R TH E R  PROGRESS OF TH E LIGHT-HOUSE WORKS IN  1807.

T h e  A c t o f Parliament, by which the Commissioners of the Northern chap, m .
Light-houses were empowered to  undertake the works at the B ell Rock, Floating-Light.
having only received the R oyal Assent late in the month o f July 1806,
there was not sufficient time for making the necessary preparations for their
commencement that season. B u t the writer, on his return frop|^ondon,
received instructions ftom  the Board to have such preliminary steps in
view, as would enable him  to begin the operations early in the summer of
1807. T h is being arranged, he sailed in the month of August, on his
annual voyage, for the inspection of the Northern Light-houses.

The bill for the B ell Rock Light-house was drawn up, under a strong provides for a 
impression o f the uncertainty which must attend the whole o f the works at Beacon, 
the rock, and doubts were accordingly entertained as to the estimated expence 
being adequate to the accomplishment o f the imdertaking. A  clause had, 
therefore, been introduced, authorising the collection of the light-house du
ties o f one penny hali^enny per register ton from British vessels, and three
pence p er  ton from foreigners, “  immediately upon mooring or anchoring a 
ship or vessel, and exhibiting a floating or other light, at or near the Bell 
Rock,” and “  h a lf the amount of the said duties respectively,” on the 
erection o f “  a proper beacon or distinguishing mark or object on the said 
Bell Rock.”  T h e measures first in order were, consequently, to fit out 
and moor a floating-light and to erect a beacon on the Bell Rock, that ship-

0 2
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CHAP. III.

Floating-Light.

ping m ight derive immediate advantage from them, while the light-house 
was in progress; and also that the funds o f the Board might, early as 
possible, have the benefit o f the additional duties. W e  th€*ef®i6 proeeed 
to g iy i an account o f the outfit and mooring o f this vessel, and o f the erec
tion o f the beacon-house, without attending strictly to the chronological 
order o f the«works.

T h e  writer had frequent communications with the late Captain H ud- 
dart, o f the Trinity-H ouse o f London, and other nautical men, both as to 
the form o f a vessel, and the moorings proper for a situation like the 
B ell R ock : here the depth o f water could not be less than from seven
teen to nineteen fathoms at the lowest tide, whereas, on the English coast, 
the depth where floating lights are, in general, moored, does not exceed 
seven or eight fathoms, and their moorings, consequently, much "m ore 
easily managed. T h e .writer had also visited the floating light o f the Nore, 
at the entrance of the river Tham es; and he was induced, upon the whole, 
to conclude, that a vessel built after the manner and construction of the 
D utch fishing-doggers, would be the most suitable for riding at anchor in the 
open sea, and that her moorings should consist partly o f an iron chain, and 
partly o f a hempen cable.

Fishing Dogger pur
chased, and named 
The Pharos.

. ’ Pharos Floating Light-ship.

In  the year 1806, a great number of v^sels were taken by our cmizers, 
upon the coasts o f H olland, Denmark, and Norway, many o f  which, were 
carried into L eith  to be sold. One o f these, a Prussian, which happen
ed to be captured while fishing on the Dogger Bank, was purchased for the 
B ell R ock service. T h is vessel was o f a flat construction, rounded off both 
at the stem and stern, agreeably to the ordinary make o f these doggers. 
She was called the Tonge G eriit, but was afterwards named the Pharos, 
in allusion to the celebrated Pharos of Alexandria. She measured, 67  
feet in length, arid 16  feet in  breadth, upon deck, 8 feet depth o f hold, 
and was 82  tonsx register. 'I t  was, however, only the form o f her hull 
that fitted her for our purpose; her rigging and whole equipment having to 
undergo a complete alteration, for the light-house service.: r

Fitted out under the The establishing o f a floating-light being quite new upon the coast
direction o f the Tri- - t i  - i -  •t - , ,
nity-House, Leith, of Scotlaud, and that every thing connected with; this vessel m ight be 

done upon the best principles, the writer procured the assistance o f M r  
Joseph W eb b , an experienced pilot o f Yarm outh, who had attended the
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’ fitting up o f one o f the floating lights stationed off that coas^and who had ch ..sp. x». 

been recommended by the Trinity Board of London as a person of skill, Floating-Light; 
for instructing the master o f the vessel in all the details o f the service. Se
veral o f the Captains o f the Trinity-House o f L eith  also obligingly formed 
themselves into a committee, and from time to time assisted in giving 
directions as to the necessary repairs and outfit o f the vessel. *

Agreeably to  this arrangement, the Prussian dogger was put into one 
o f the graving docks o f L eith , in the month o f March 1807, and un
derwent a complete, examination, when it was found that she required a 
few new timbers in her bottom ; and that to strengthen her upper works, 
several new beams and additional knees were necessary. H er bottom had to 
be new trenailed. and caulked, and then sheathed with fir plank. H er ceil
ing, or -interior lining, was also caulked, and made water-tight, in case 
of accident to the outer plank, in the event o f her breaking adrift, and get
ting upon the B ell R ock. H er deck-plank and upper works were also 
entirely renewed; and from stem to stem , under deck, her accommo
dations were laid out anew. She was furnished with three masts, of a 
length calculated to enable her to ride with as little incumbrance as possible 
in a storm ; the main-mast being only thirty-five feet above the deck, while 
the fore and mizen masts were each twenty-five feet. The rigging was also 
made of light cordage, and she was proArided with storm-sails, to be used in 
the event of her breaking adrift in bad weather. B y the time, therefore, 
that this vessel came from the hands of the carpenters, very little o f the 
old work remained, as nothing had been omitted, which could, in any man
ner, add to her strength and durability. She was fitted up with births for 
about thirty artificers, besides her ordinary crew and officers, amounting to 
thirteen in number, independently of her hold for oil and stores o f various 
descriptions. In  the distribution o f these, the fore-peak of the ship was 
allotted for the sailors; the waist for the artificers; and galley appropriated 
to the cooking o f the victuals. N ext to this, a large cabin was set off for 
the master, m ate, and principal light-keeper, and for the foremen o f the 
works; while the after.or stem part o f the ship formed a cabin for the 
use of the engineer.

The Pharos was furnished with a large. copper lantern for each mast, 
containing ten lamps, .with small silver-plated refiectors, ranged upon a 
chandelier, moveable at pleasure, in a horizontal direction, for the conveni- 
ency of turning the lamps to trim them and clean the reflectors. T o  make 
the vessel ride a^ easily as possible, in a situation so exposed, the lanterns

Peculiar consiruciion 
o f Lanterns*    
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CHAP.m. were made o ^ a  peculiar construction, so as to screw to g e ^ r  upon the
Fioating-Light. m asts, lu  two pieces, longitudinally, as r^resented in Plate X ., F igs.

L  %  and S. B y  these means, the light could be seen in every dir^tion, 
without the necessity o f suspending them in the usual manner from yards, 
or bther weighty apparatus, which tend not only to obscure the light, 
but also to make the ship ride heavily in bad weather.

Construction o f 
Moorings.

T h e moorings o f the floating light consisted o f a large mushroom 
anchor, o f cast-iron, iveighing about a ton and a half, and made with a 
shank and head, resembling in form, as nearly as may be, the v^etable  
firom which i t  takes its name. T his anchor was made with a malleable 
iron shank, but latterly these mushroom anchors were made wholly 
o f cast-iron, as represented in P late X . ,  F ig . 4. A  chain o f fifty fa
thoms in length, was attached to the anchor, made o f inch and half bars 
o f iron, to which a hempen cable, o f 14 inches in circumference, and 120, 
fathoms in length, was connected, to be veered out according to the istate 
of the weather.

Pharos is towed to 
the jRoads.

T h e Pharos being ready for sea, was, on the 9th o f July, towed out 
o f the harbour o f L eith  to the Hoads, by the L%'ht-house Yacht, a cut
ter-rigged vessel-attached to the general service o f the Northern L ig h t
houses. T h e Y ach t had the Pharos’ moorings on board, and was, ap
pointed to conduct her to the B ell B ock , and lay them down. A  
curious enough circumstance took place, when the crew o f the floating- 
light was mustered, before leaving the harbour: tw o 'o f the. seamen 
having taken alarm, at the destination o f the ship, and the nature , o f 
the service in which they were about to embark, suddenly turned about, 
and, to the great surprise o f their comrades, ran with the utmost precipi
tation from the sh ip ; to which they never again returned. Their places, 
however, were supplied with others, without much inconvenience. ,

Committee o f the 
Trinity-Houee go to 
the Bell Bock.

A s  the gentlemen o f the Trinity-house o f Leith, had all along taken a 
particular interest in the fitting out o f the floating-light, the Commissioners 
requested their assistance in fixing upon the precise spot in which she 
should be moored, for the direction o f ships passing the B ell Bock. T h is  
they readily complied with, suggesting, at the same time, that some o f the 
shipmasters o f Arbroath, who were locally acquainted with the coast, 
should also be invited to give their opinion and advice upon this point.
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A  few o f the m ost experienced ship-masters and merchants o f A r - 
breath were accordingly invited to come off, when the floating light 
should make her appearance in their neighbourhood. Matters being thus 
arranged, the writer went oh board o f the Light-housd Yacht, on the 10th, 
accompanied by M r Thomas Grindlay, master o f the Trinity-house of 
L eith , with M r John H ay , and M r Thomas R itchie, Assistant-M asters.

I l l

CHAP. III.

Floating.Ijight.

A t  8 A .  M .  the Pharos got underway in L eith  Roads, and sailed for Pharos sails for the 

her station at the B ell R ock, under the command o f M r George Sinclair, '
with a crew o f twelve in number. B ut as she sailed very heavily, the Yacht, 
with her party, did not follow till noon, and about 2  P. M. came up with 
her, and took her in tow, when it came to blow fresh breezes from S W . A t  
6 , both vessels anchored for the night on the eastern side o f the Isle 
o f M ay, as, by continuing our course, we should have reached the B ell 
R ock under night, which was then an object o f terror to every seaman, 
and must have been attended with danger, from its then undistinguished 
state.

W h ile  the Y ach t and Pharos lay at anchor at the Isle o f M ay, M r H a- committee f r o m  Ar- 
vid Balfour, M r Andrew  Duncan, M r David CargiU, M r John Flem ing, 
and M r W illia m  K id d , as a Committee from Arbroath, having hired a ves
sel, left that place in the taoming, and hailed the Yacht, soon after she 
came to an anchor, when some of their party joined us on board. A s  the 
accommodations of the floating light were very ample, having only the 
ship’s company on board, it was proposed that the whole party should 
meet in her, and pass the night ; but she rolled from side to side, in 
so extraordinary a manner, that even the most sea-hardy o f our number 
were content to remain in a state of separation, rather than accept of 
the best birth in the floating light. It  was humorously observed o f  this 
vessel, that she was in some danger o f making a round turn, and 
appearing with her keel uppermost.” Another said, “  she would roll out 
her m asts;”  and a third that she would “  even turn a halfpenny, i f  laid 
upon deck.” These, and such like remarks, afforded much pleasantry on 
board of the Light-house Y ach t, and were suggested by the manner in 
which the Pharos rolled and yawed  about, when compared with the more 
easy motion o f the other vessels. Being then in light ballast trim to 
fit her for riding in bad weather, and very flat in the bottom, the smallest 
wave set her in  motion, when at anchor; and when" under way, she was 
little  better, for she answered the helm with so much difficulty, that a
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CHAP in . ^Jarge decked praam -boat, which she had in tow, was upset in the passage 
Fioating-L̂ ht. from L eith . T h e  irater is the more particular on iHs'Stdgect, as the rol

lin g  motion o f the floating-light became proverbial in the Light-house 
service, and continued a source o f much trouble and uneasiness to all c»n- 
jerned, especially while she was used as a tender or s to r e -s^  for the 
ivorks.

Pharos anchors in a 
temporary birth.

E arly in the morning o f the 11th, the vessels left their anchorage at 
the Isle o f M ay, and sailed for the B ell R ock ; but on reaching it, in the 
course o f the forenoon, the wind came to the eastward, accompanied with 
thick hazy weather, and drizzhng showers o f rain, which so completely hid 

_ the distant landmarks from view, that there was a necessity for ordering the. 
Pharos to come to an anchor with her best bower, on the smoothest; 
spot o f ground that could be found, until a change of weather should ad
m it o f her being moored in a proper manner. The weather afterwards 
became so foggy that every object was lost sight of. The vessel which 
had brought, our friends from Arbroath, put into that harbour in the 
Course o f the evening, but the Light-house Yacht kept at sea till the 
morning o f the ISith, when it came to blow so fresh, that she also went into 
that barhour, to wait a change o f weather. O n the 14th , it improved, and 
the Y ach t again sailed for the B ell R ock. O n returning to the floating 
ligh t, we were happy to find that all was well on board, though M r Sin
clair and M r W eb b , the pilot, complained that their anchorage was not 
very good, as the bottom was hard, and the soundings or particles brought up 
w ith the lead exhibited sharp coral and coarse gravel. A fter plying about for 
some tim e with the Y ach t, and sounding in every direction, a place was 
at length fixed upon, about a mile and a half in a north-westerly direction 
from the B ell R ock. The Y ach t, as before noticed, having on board the 
floatm g-light’s moorings, anchored on the spot most approved o f for laying 
them down.

In  laying down her 
Moorings, the whole 
chain goes over
board.

Some arrangements having been made among the nautical gentlemen, as 
to the precise mode o f going about this operation, it was resolved to suspend 
the mushroom anchor over the gunwale o f the Yacht, and before letting it in
to the water, to bring the greater part o f the chain upon deck, taking the 
precaution to make the further end o f it fast to the lower part o f the mast, 
in the vessel’s hold, with a very strong and perfectly new stopper, or piece 
o f rope, measuring 7  inches in circumference. I t  was not doubted but 
that this strong rope would have held the chain against any strain that

    
 



B E L L  RO CK  L IG H T lIiO U S E . ,■■ ■ ^ 113

m ight heett
M:.

upon i t ,  i n  the process*of Ifettingaowh the modf^ c h a p .  i i r .

ings. B u t theT^ushtpom-anchor was no soonej Idt-go from the ship’s jfipating-Light. 
‘ tackle, than the part of the chain which had beefr|p%d upon deckfWent 
overboard with such velocity, that it communicated a« similar impet%S 'to 
the rem inder o f the chain in the hold, and the strain coming ult imately 
upon the stopper, snapped through the several parts which fixed the pnd of 
the chain to the mast, and, consequently, the whole went to the bottom 
with the mushroom-anchor.

T h is untoward circumstance greatly disconcerted and embarrassed Moorings recovered
1  ̂ r> . i n -  T ,  1 i - i v  with greSt difficulty.

the operations ot moonng the noatmg-hght, as the chain had now f :
to . be fished or hooked at the bottom, and raised from the depth of 
seventeen fathoms. A fter many trials, we at length succeeded in hook
ing it  with a grappling-iron, but as it happened to lay hold only 
a few fatboms from the anchor, “it required all the purchase-blocks and 
tackle o f the Y ach t and Pharos to raise i t : for the weight, includ
ing the anchor, and so large a portion of the chain, could not be less 
than about three tons. This operation was begun at mid-day, and, al- ' 
though the united force o f the crews o f both ships was fully mustered, 
it was not till two o’clock on the following morning,— being a period 
of fourteen hours,— that the moorings were got up, and the Pharos 
brought alongside o f the Yacht, to receive the hempen cable, which 
was made fast to the clinch, or great ring, connected with the chain  ̂
moorings. The weather was fortunately the most favourable that could 
have been desired for this operation; and it is impossible for the writer 
to describe the anxiety and exertions o f all on board in getting this mat
ter adjusted. W ere  he to judge by his own feelings, he has no doubt 
that all on board would join in saying, that it was one o f the most pain
fully laborious days they had spent in the course o f their existence. For 
the space o f about twenty hours, the crews of both ships had never been off 
deck, and during twelve o f these the hand-spike, or the tackle, had not 
been five minutes together, out of their hands, as the refreshments which 
they got were served up at the windlass. The same observations are 
literally applicable to the gentlemen of the quarter-deck, who divided their 
attention severally to the different tackles and purchases employed in rais
ing the moorings.

The perplexing and tedious business of mooring the floating-light 
having been happily got over, it was judged necessary to see how she would 
ride at anchor for a time, before advertising the light to the public. The
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CHAP. III.

Fioating-Llghti
writer accordingly returned on board in the course o f three wbeks, and 
examined the mooringSj which were found in good order*. The anchorage 
ground was also considered of a very proper description; in so far as ob:* 
servations, made during a tract of favourable weather, had afforded the 
means o f judging. The vessel lay in an excellent position for the di
rection o f shipping; and being at this time only about a mile from the 
B ell R ock, her situation as a hulk or store-ship for the light-house ope
rations, was as favourable as the relative position of the rock would ad
m it. In  this state o f things, notice to the following effect was given in 
the newspapers, for the direction o f mariners, and along with a copy of the 
notice, a chart or sketch o f the opposite coast was sent to the different 
Custom-houses.

Bescription of the 
Floating-Light.

“  In  virtue o f an A c t of Parliament o f the 46th year of Geo. I I I . chap. 
132 . authorising the Commissioners of the Northern Light-houses to erect a 
Light-house on the B ell R ock, to place a floating light there, and to 
collect duties thereupon,— ^notice is hereby given, that a vessel, fitted out 
for a floating-light, is now moored off the Cape or B ell R ock, situate at 
the entrance o f the Friths of Forth and Tay, in North L at. 56° 27', and 
W e st Long. 2° 27 '.

“  The moorings o f the floating-light consist of a mushroom anchor, and 
chain, laid down in 17 fathoms water, the B ell R ock bearing, by com
pass, E . S. E . distant one m ile ; the R ed  H ead, N . by E . | E . distant 
thirteen miles ; Fifeness, S . W . | W . distant twelve m iles; and the island 
o f M ay S. W . f  S. distant seventeen miles.

“ A  light from oil, with reflectors, will be exhibited upon the 
night of the 15fh  day of September 1807, and thereafter every night, 
from the going away of day-light in the evening, till the return o f 
day-light in the morning. T o distinguish this light from the double 
lights at the entrance o f the Frith o f T ay, and on the Scares off the 
coast of Northumberland, and a,lso from the single light on the Island of 
M ay, three distinct lights will be shovm from the B ell Rock Floating- 
light, by a lantern hoisted to the top o f each mast, which will be visible 
from every point of the compass, at the distance of from two to three 
leagues; the lanterns on the fore and mizen masts being elevated 23 
feet, and that on the main mast 31 feet, above the vessel’s deck; the 
lights, when seen from either side of the ship, have the appearance of a 
triangle, but i f  seen end-on, they appear as two lights, the one above the 
other.
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“  T h is vessd is called the Pharos *, she was formerly a fishing dogger, and 
appears like a ship under jury m asts; during the day-time, a blue flag, with 
a light-house in the field, will be displayed from the m ain-m ast; and, ip 
thick and foggy weather, a bell will be tolled, night and day, on board, with 
an interval o f about one minute.

“  A lthough this vessel has been fitted out in the completest manner, 
and every attention paid to mooring her properly, yet, as all floating-lights 
are liable to break adrift in tempestuous weather, mariners are requested 
not to neglect their landmarks, and to run with caution for the floating- 
light.

“  T h e Pharos being also intended to answer the purpose of a store-ship, 
while the light-house is building on the B ell Rock, it may be “found neces
sary, in the course o f the works, to alter her present station, of which due 
notice will be given.”

115
CHAP. in. 

1807, August.

Commencement o f  the Operations on the B ell Rock.

A s  the commencement of works o f masonry, requiring stones of large 
dimensions, is unavoidably tedious, especially in the collecting p f materials, 
we shall at present only notice, that the Light-house Board having re
solved on the use partly of granite and partly of sandstone, for the erection 
at the B ell R ock, measures were duly taken for procming a supply of the 
former from the quarry of Rubeslaw near Aberdeen, and of the latter from 
M ylnefield near Dundee. But, instead o f following out this part of our 
subject in its order, we shall first proceed to a detail of the operations afloat, 
as they may be termed, or o f the works upon the rock itself, during the 
season o f 1807 ,— ^particularly of the erection of the principal beams of the 
beacon-house, or temporary residence for the artificers on the rock, and of 
the progress made in the preparation o f the foundation or site of the main 
building.

W e  therefore observe, that a vessel had been built at Leith, in the sloop smeaton. 

course o f the spring, expressly for the B ell Rock service, to be employed as 
a tender for the floating-light, and as a stone-light6r for the use of the 
work. T his vessel was launched in the month of Ju ne; she measm’ed 40  
tons register, was rigged as a sloop, and fitted in all respects in the strongest 
manner, to adapt her as much as possible for the perilous service in which 
she was to be employed. She was called The Smeaton,— a name which the 
writer had great pleasure in suggesting, as a mark of respect for the me-
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CHAP. in. 
1807, August^

The Positions of the 
Light-House and 
Beacon fixed on.

B E L L  R O C K  L I G H T  H OUSE.

mory of the celebrated engineer o f the Eddy stone Light-house, whose nar
rative was to become a kind of text-book for the Bell. Hock operations. 
T h e Smeaton was ready for sea in the beginning o f A ugust, and reached 
Arbroath upon the 5th  day of that month. Arbroath being the most con
tiguous harbour to the Bell Rock, naturally pointed out itself as the'̂ proper 
place for establishing the works, and preparing the materials, before ship
ping them for the rock. The writer had, accordingly, been here for some 
tim e, making the necessary preparations; and when the Smeaton arrived, 
he found him self in a condition for commencing the operations, in a syste
matic manner, upon the rock itself.

T h e floating-light rode in safety at her moorings, and had hitherto been 
supplied with necessaries by the Y ach t belonging to the general service of 
the Light-house Board. In  this vessel, occasional trips had also been 
made to the rock; but on the arrival o f the Smeaton, the Yacht sailed 
on a voyage, with stores for "the use o f the Northern Light-houses. In  
these preliminary trips, the writer had fixed, in his own mind, upon the 
parts o f the rock most favourable for the position o f the light-house, and 
on the south-west o f it, he chose the site o f the beacon-house, that it might 
be sheltered, iii some measure, from the breach o f the north-east sea; and 
by placing them contiguous, or about twenty-five feet apart, they admitted 
of a ready communication with each other in the more advanced stages o f 
the work. ■

180T, 7th August 
First trip of the Arti
ficers to the Bell 
Rock.

T he Smeaton having got on board necessaries for the floating-light, and 
three sets o f chain-moorings with mushroom-anchors, and large floating 
buoys, the writer sailed on another preliminary visit to the Bell Rock on 
the 7th day of A ugust, carrying with him M r Peter Logan, foreman 
builder, and five artificers, selected, on this occasion, from their having been 
somewhat accustomed to the sea; the vpiiter being aware of the distressing 
trial which the floating-light would necessarily inflict upon landsmen, from 
her rolling motion. H ere he remained till the 10th, and as the weather 
was favourable, ,a  landing was efiected daily, when the workmen were em
ployed in cutting the large sea-weed from the sites o f the light-house and 
beacon, which were respectively traced with pick-axes upon the rock. In  
the mean time, the crew of the Smeaton was employed in laying down 
the several sets of moorings within about half a mile o f the rock, for the 
conveniency of vessels riding at the buoys by a hawser, instead of letting 
go an anchor, which, in  that situation, could seldom havf been purchased
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or lifted again, as it would constantly have hooked the rocky bottom, a 
disadvantage to ;#hich, the mnshroom anchor,« from its figure and con
struction, is not liable, as will be understood by examining the diagram 
representing it in Plate X . F ig. 4 . T h e artificers having fortunately ex
perienced moderate weather, returned to the work-yard at Arbroath, with 
a good report o f their treatment afloat; when their comrades ashore began 
to feel some anxiety to see a  place o f which they had heard so much, and 
to change the constant operation with the iron and mallet in the process 
o f hewing, for an occasional tide’s work on the rock, which they figured 
to themselves as a state o f comparative ease and comfort.

CHAP. 111. 

180T, August.

In  answer to some advances which had been made on this subject by Artificers’
«  ,  wages fixed on.

the artificers, the foreman was instructed to select fourteen of the stone-cut
ters, who had been accustomed to the use o f the pick-axe, and to boring 
or drilling holes with a jumper, after the manner of quarriersj to go oflF to 
the rock in the course o f a few days. W h en  these men, howeyef, came 
to be spoken to more closely, some o f them were disposed to hold their 
services rather at a high rate, demanding two guineas per week if  they 
were to find their own provisions, and L . 1 , 10s. i f  provisions were found . 
to them. B u t they were informed, that the nominal rate o f wages was to 
be L . 1 per week, being the same for those employed at the rock, as for those 
in the work-yard at Arbroath. T h e artificers at the rock were, in addition, 
to have their provisions, with certain premiums, to be arranged in the fur
ther progress o f the work, particularly for each tide’s work on Sunday, 
which was to be accounted and paid for as a day’s work. A fter a 
good deal o f trouble, two or three o f the men acceded to the foreman’s pro
posals, others refused to en g ^ e  themselves, excepting at the highest rate ; 
while a third party objected only to working on Sunday. In any agreement 
to be entered into, it was held as an express conditioii, “  T hat every mqn 
who embarked for the work at the B ell R ock, should remain for the space of 
four weeks, without returning ashore.” Those chiefly wanted at this time 
were masons from Aberdeen, who were accustomed to the use o f the boring- 
iron and pick, in working granite. Being engaged only from week to 
week in the work-yard, they v^ere.desirous of knowing the reason for re
maining a month at the rock; when they were informed that it was 
not unlikely some o f them might suffer from sea sickness, and wearying 
o f ̂ confinement on board o f ship, m ight wish to return ashore, which 
would be attended with much inconveniency to the work, by too frequent a
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CH A P. III.

180T, August.

Letter from the 
Aberdeen Masons.

B E L L  fiO C E  L IG H T -H O U S E .

change of hands, jrhey were further told, that, by continuing for one month 
afloat, they wouldl, in the course of that time, ■ become so sea-hardy as 
probably to feel no desire to return till the end of the working-season, 
which, at this advanced period, could not last for many weeks. This con
dition was considered of importance in the commencement of the work, and 
it was the more readily agreed to, as the writer assured them that he should 
himself remain with them during that period. As one condition, how- 

, ever, had been made to the Aberdeen masons, they felt no hesitation in 
proposing another ch their own part, and they accordingly handed the fol
lowing offer of service, addressed to the foreman, dated 12th August 1807,
which, from the tenor o f the document, we shall here insert.

“  In  consequen se o f our communing with one another concerning the 
B ell R ock, we hereby agree to stay with you from the above date, tiU A u 
gust 1808, being tv reive months certain, and to take our turn at whatever 
work.-may start up (!oncerning the B ell R ock business,— only, it is to be 
understood, that th<! rest of the masons must take turn and turn about with 
us : the terms o f oui' agreement to be 20s. per week, summer and winter, wet 
and dry, with free quarters ashore, and likewise our victuals when we are at 
the rock.'— A s for tlie Sunday’s work and premiums, we leave that to the 
honour of our employers. , (Signed) W illiam  Bonyman, John Bruce, 
John Cruickshanks, Alexander Sherif, John Bonyman, Alexander David
son, James Macdonald, Robert Ferres, John Mason, W illiam  Chalmers.”

Every thing being arranged for sailing to the rock on Saturday the 
15th , the vessel m ight have proceeded on the Sunday ; but understanding 
that this would not be so agreeable to the artificers it was deferred until 
M onday. H ere we cannot help observing, that the men allotted for the 
operations at the rock seemed to enter upon the undertaking with a de
gree of consideration, which fully marked their opinion as to the hazard
ous nature of the undertaking on which they were about to enter. They  
went in a body to cl urch on Sunday, and whether it was in the ordinary 
course, or designed for the occasion, the writer is not certain, but the service 
was, in many respects, suitable to their circumstances. Indeed, the Reve
rend M r Gleg, the minister of the parish, was in the constant habit o f en
quiring after the suc cess and safety o f the works. Throughout this day 
the weather was remarkably serene, and the best hopes were entertained of 
a favourable tract of weather, which the inhabitants o f Arbroath were £s* 
posed to consider as an omen of good fortune.
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T h e tide happening to fall late in the evening of Monday the Ifth , the chap. m . 
party, counting twenty-four in number, emharked on board of the Sroeaton isor, August, 
about 1 0  o’clock P. M ., and sailed from Arbroath with a gentle breeze at Twrat^ f̂our An^L 
west. Our ship’s colours having been flying all day in compliment to the **
commencement e f  the work, the other vessels in the harbour a l^  sainted; 
which made a very gay appearance. A  number of the friends and acquain
tances o f those on board having been thus collected, the piers, though at a 
late hour,' were perfectly Crowded, and ju st as the Smeaton cleared the har
bour, all on board united in giving three hearty cheers, which were re
turned by those on shore in such good earnest, that, in the still o f the 
evening, the sound must have been heard in all parts o f the town, re
echoing frrom the walls and lofty turrets of the venerable Abbey of 
Aberbrothwick. T he writer felt much satisfaction at the manner of 
this parting scene; though he must own, that the present, rejoicing 
was, on his part, mingled with occasional reflections upon the respon
sibility o f his situation, which extended to ^ e  safety of all who should 
be engaged in this perilous work. W ith  such sensations he retired to 
his cabin ; but as the artificers were rather inclined to move about the 
deck than to remain in their confined births below, his repose was tran
sient, and -the vessel being small, every motion was necessarily heard.
Some who were musically inclined occasionally sung; but he listened with 
peculiar pleasure to the sailor at the helm , who hummed over Dibdin’s 
characteristic air,

“  They say there’s a Providence sits up aloft.
To keep watch for the life of Poor Jack.”

Erection o f the Beacon-H ouse.

T he weather had been very gentle all night, and, about four in the 
morning o f the 18th , the Smeaton anchored on the spot where it was in
tended to lay down an additional set of chain-moorings which she had on 
board. Agreeably to an arranged plan of operations, all hands were called at 
5 o’clock, A. M., just as the highest part o f the Bell Rock began to shew its 
sable head among the light breakers, which occasionally whitened with the 
foaming sea. The two boats belonging to the floating-light attended the 
Smeaton, to carry the artificers to the rock, as her boat could only accommo
date about six or eight sitters. Every one was mote eager than his neighbour 
to leap into the boats, and it required a good deal of management on the part
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CHAP. HI. of the coxswains, to get men unaccustomed to a boat, to take their pkces for 
1807, August, rowing and at the same time trimming her properly. The landinĝ inaster 

and foreman went into one boat, while the writer took charge of another, 
and steered it to and from the rock. This became the more necessary in 
the early stages of the work, as places could not be spared for more than 
two, or at most three seamen to each boat, who were always stationed, 
one at the bow, to use the boat-hook in fending or pushing off, and the 
other at the aftermost oar, to give the proper time in rowing, while the 
middle oars were double banked, and rowed by the artificers.

Tuesday, 18 th. 
Commence work at
6 A. M.

A s  the weather was extremely fine, with light airs o f wind fi-om the east, 
we landed without difficulty upon the central part of the rock at half-past 5 , 
but the water had not yet sufficiently left it for commencing the work. This 
interval, however, did not pass unoccupied; the first and last of all the 
principal operations at the B ell Rock were accompanied by three hearty 
cheers from all hands, and, on occasions like the present, the steward of the 
ship attended, when each man ivas regaled with a glass o f rum. A s  the wa
ter left the rock about 6, some began to bore the holes for the great bats or 
holdfasts, for fixing the beams o f the Beacon-house, while the smith was 
fu lly attended in laying out the site o f his forge, upon a somewhat sheltered 
spot o f the rock, which also recommended itself from the vicinity of a pool o f 
water for tempering his irons. These preliminary steps occupied about an 
hour, and as nothing further could be done during this tide towards fixing 
the forge, the workmen gratified their curiosity, by roaming about the rock, 
which they investigated with great eagerness till the tide overflowed it. 
Those who had been sick picked dulse {Fucus palmatus), which they 
ate with much seeming appetite ; others were more intent upon collecting 
limpets for bait, to enjoy the amusement of fishing when they returned on 
board o f the vessel. Indeed none came away empty handed, as every thing 
found upon the B ell Bock was considered valuable, being connected with 
some interesting association. Several coins, and numerous bits o f shipwrecked 
iron were picked up, o f almost every description; and, in particular, a mark
ing-iron lettered James,— a circumstance of which it was thought proper to  
give notice to the public, as it m ight lead to the knowledge of some un
fortunate shipwreck, perhaps unheard of till this simple occurrence led to the 
discovery. W h en  the rock began to be overflowed, the landing-master 
arranged the crews o f the respective boats, appointing twelve persons to 
each. According to a rule, which the writer had laid down to himself, he 
was always the last person who left the rock. Another maxim was, to al-
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low the lan^ng-m aster’s boat to proceed about twice or tltrOe limes her own 
length a-head of the other boats, that in case of accident ho might be ready 
to assist; and when he had thus cleared the rock, he waited till the others 
got out of the respective creeks; after which they proceeded in company. 
U p on  the present occasion, the boats reached the tender about half-past 
8 , after having, been two hours upon the rock, and three hours absent 
from the ship.

In  a short tim e, the Bell Hock was laid completely under water, 
and the weather being extremely fine, the sea was so smooth, that its 
place could not be pointed out from the appearance o f the surface,—  
a circumstance which sufficiently demonstrates the dangerous nature of this 
rock, even during the day, and in the smoothest and calmest state of the 
sea. D urin g the interval between the morning and the evening tides, the 
artificers were variously employed in fishing and reading, others were busy 
in drying and adjusting their wet clothes, and one or two amused their 
companions with the violin and German-flute.

CHAP III. 

1807, August.

A bou t 7  in the evening the signal beU for landing on the rock was Method of axing
. T i 1 • , T 1 • * • j iron-bats into the

again rung, when every man was at m s quarters. In  this service it was Rock, 

thought more appropriate to use the bell than to pipe io quarters, as the 
use of this instrument is less known to the mechanic than the sound of 
the bell. T h e landing, as in the morning, was at the eastern harbour. D ur
ing this tide, the sea-weed was pretty well cleared from the site of the opera
tions, and also from the tracks leading to the different landing-places; for 
walking upon the rugged surface o f the Bell Rock, when covered with sea
weed, was found to be extremely difficult, and even dangerous. Every 
hand that could possibly be occupied, was .now employed in assisting the 
smith to fit up the apparatus for his forge. The frame-work of iron, form
ing the hearth, was now got into its place; and the four legs which sup
ported it were let into holes, bored from six to twelve inches into the rock, 
according to the inequalities of the site : and then firmly wedged, first 
with wood, and then with iron, a method followed in all the operations 
of batting at the BeU Rock, and found greatly preferable to running in 
melted lead. The block of timber for supporting the anvil was fixed in 
the same manner, on which the anvil was simply laid, without any other 
fixture than the small stud, fitted as usual into its seat, depending upon 
the gravity of the mass for preserving its place against the effects of the 
sea. In  this state things were left] on the rock at 9 p . m ., when the boats

V /  _  ̂ Q -
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CHAP. HI. returned to the tender, rfter other two hours work, in the pame order as 
IsoTj Augui"!^ formerly, perhaps as much gratified with the success that attended the work 

o f this day, as with any other in the whole course of the operations. A l
though it could not be said that the fatigues o f this day had been great, 
yet all on board retired early to rest. The sea being calm, and no move
m ent on deck, it was pretty generally reniarked in the morning, that the 
bell awakened the greater number on board from their first sleep; and, 
though this observation was not altogether applicable to the writer himself, 
yet he was not a little pleased to find, that thirty people could all at once 
become so reconciled to a night’s quarters within a few hundred paces of the 
B ell Rock.

Wednesday, 19th. 
Landing-master’s 
duty.

I t  was a rule laid down and adhered to by the writer, throughout 
the whole of the B ell Rock works, that, as far as possible, the charge 
should be arranged into departments. I t  therefore fell to the officer termed 
the Landing-Tfiaster, who was also master of the Floating-light, to take 
the responsibility o f the safe and proper landing of the artificers and ma
terials upon the rock. W ith  him, the writer generally arranged the busi
ness o f the following d a y ; his crew watched the ebbing of the water, 

^ n d  the appearance o f the rock, and from the state o f the weather, he 
judged o f the proper time for causing the signal bell to be nmg,-when the 
boats were to leave the ship for the rock. I t  was also a special injunction 
laid upon him to say, from the state o f the weather, when it was necessary 
for the boats to leave the rock and return to the tender.

Indications o f the 
weather.

Being extremely anxious at this time to get forward with fixing the 
sm ith’s forge, on which the progress o f the work at present depended, the 
writer requested that he m ight be called at day-break ' to learn the land
ing-master’s opinion o f the weather, from the appearance o f the rising 
sun, a criterion by which experienced seamen can generally judge pretty 
accurately o f the state o f the weather for the foEowing day. About 5 o’clock, 
on coming upon deck, the sun’s upper lim b or disk had just b e ^ n  to ap
pear, as i f  rising from the ocean; and in less than a minute he was seen 
in the fullest splendour; but after a short interval he was enveloped in  
a soft cloudy sky, which was considered emblematical o f fine weather. 
H is rays had not yet sufficiently dispelled the clouds which hid the land 
from view, and the Bc^l Rock being still overflowed, tihe whole was one ex
panse o f water. T his scene in itself was highly gratifying; and when the 
monning beU was toUed, we were gratified with the happy forebodings o f
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good weather, and the expectation of having both a morning and an evening 
tide’s work on the rock.

CHAP. H i.

1807, August.

T h e  boats left the ship at a quarter before 7 this morning, and land* Wednesday, igth. 
ed upon the rock at 7. The water had gone off the rock sooner than 
was expected, for, as yet, the seamen were but imperfectly acquainted 
with its periodic appearance, and the landing-master being rather late with 
his signal this morning, the artificers were enabled to proceed to work with
out a moment’s delay. The boat which the writer steered happened to be 
the last which approached the rock at this tide ; and, in standing up in the 
stern, while at some distance, to see how the leading boat entered the creek, 
he was astonished to observe something in the form of a human figure, in a 
reclining posture, upon one of the ledges o f the rock: he immediately steered 
the boat through a narrow entrance to the eastern harbour, with a thou
sand unpleasant sensations in his mind. H e  thought a vessel or boat must 
have been wrecked upon the rock during the night; and it seemed probable 
that the rock m ight be strewed with dead bodies, a spectacle which could 
not fail to deter the artificers from returning so freely to their work. Even  
one individual found in this situation, would naturally cast a damp upon their 
minds, and, at all events, make them much more timid in their future opera
tions. In  the midst o f these reveries, the boat took the ground at an im
proper landing place;  but, without waiting to push her off, he leapt upon the 
rock, and making his way hastily to the spot which had privately given him  
alarm, he had the satisfaction to ascertain, that he had only been deceived 
by the peculiar situation and aspect of the smith’s anvil and block, which 
very completely represented the appearance of a lifeless body upon the rock.
T he writer carefully suppressed his feelings, the simple mention of which 
m ight have had a bad effect upon the artificers, and his haste passed for an 
anxiety to examine the apparatus of the smith’s forge, left in an unfinish
ed State at the evening tide.

A fter  an excellent tide’s work of three hours at the forge, and boring Dangerous situation
1 -1 T 1 . 1 -  -I • 1 1 in foggy weather.

the bat-holes for fixing the Beacon-hou^e, we again took to our boats, 
and left the rock at 10 o’clock, the one boat preceding and waiting for 
the other till it cleared the rock, as formerly. In  the course of this 
monnng’s work, two or three apparently distant peals of thunder were heard, 
and the atmosphere suddenly became thick and foggy. B ut as the Smeaton, 
our present tender*.was moored at no great distance from the rock, the crew 
on board continued blowing with a horn, and occasionally fired a musket,

Q  2
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CHAP. HI. SO that the boats got to the ship without difficulty. The occurrence of
1807, August. thick weather, however, became a serious consideration, in looking for

ward to the necessary change of quarters to the Pharos, distant about one 
mile from the rock, instead of a few hundred yards, as in the case of the 
Smeaton.

Artificers amuse 
themselves with fish, 
ing.

The continuation of the thick and foggy weather was transient, being 
what seamen term an easterly hoar, arising from the heat of the wea
ther, which disappeared soon after mid-day. The weather being clear in 
the evening, the boats landed again at half-past 6 o’clock, when the arti
ficers were employed for two hours, as in the morning, and returned again 
to the ship about a quarter past 8. The remainder of the day-light 
was eagerly spent in catching fish, which were got, at this time, in great 
abundance, both alongside of the vessel and in the boats at a distance; 
and in the course of an hour about five dozen of codlings were caught, 
which not only afforded an agreeable relaxation, but afforded a- plentiful 
dish of fish for the different messes on board.

Thursday, 20th. 
Complete the fixing 
of the smith’s forge.

The wind this morning inclined from the north-east, and the sky had 
a heavy and cloudy appearance, but the sea was smooth, though there was 
an undulating motion on the surface, which indicated easterly winds, and 
occasioned a slight surf upon the rock. But the boats found no difficulty 
in landing at the western creek at half-past 7, and, after a good tide’s 
work, left it again about a quarter from 11. In the evening the arti
ficers landed at half-past 7, and continued till half-past 8, having com
pleted the fixing of the smith’s forge, his vice, and a wooden board or 
bench, which were also batted to a ledge of the rock, to the great joy of 
all, under a salute of three hearty cheers. From an oversight on the part 
of the smith, who had neglected to bring his tinder-box and matches from 
the vessel, the work was prevented frrom being continued for at least an 
hour longer.

Valuable services o f 
the smith at the Bell 
Rock,

It may here be proper to notice, that although a considerable quantity 
of jumpers or boring-irons, picks, and other quarry-tools, had been brought, 
in good order, for the use of the work; yet, from the extent of work 
in preparing the foundations, together with the hard and compact nature 
of the sandstone, of which the Bell Rock is composed, the tools soon 
became blunt, and the work must have often been conapletely at a stand, 
had it not been for the conveniency of having a smiA and his &rge so
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near at hand. The writer doubts not that his readers may be at a loss 
to account for the operation of the bellows and other apparatus upon a 
sunken rock, and it may therefore be necessary, in the accompanying de
scription of the plates of this work, to give some explanation of this arcanum 
of Vulcan, on which the work had so great a dependence. The smith’s 
shop, represented in Plate XI. was of course in open space: the large 
bellows were carried to and from the rock every tide, for the serviceable 
condition of which, together with the tinder-box, fuel and embers of the 
former fire, the smith was held responsible. Those who have been placed in 
situations to feel the inconveniency and want of this useful artizan, will be 
able to appreciate his value in a case like the present. Mr Smeaton often 
felt the want of a forge permanently upon the rock, and had the founda
tion of the Eddystone Light-house required more extensive preparations, 
this useful implement could hardly have been dispensed with; but the 
Eddystone rock was so small as hardly to have room for it, in addition to 
other no less necessary apparatus. Could the operations of the black
smith, at the Bell Rock, have been continued, from the commencement of 
the operations, even for half an hour longer every tide than the pickmen or 
quarriers, it would have added much to the facilities and progress of the 
work. But a stage or platform, in that case, must have been erected, to 
which there were a number of intervening obstacles, that more than 
counter-balanced the temporary inconveniency felt from the want of this 
additional time. It often happened, to our annoyance and disappoint
ment, in the early state of the work, when the smith was in the mid
dle of a favourite heat, in making some useful article, or in sharpening the 
tools, after the flood-tide had obliged the pickmen to strike work, a sea 
would come rolling over the rocks, dash out the fire, and endanger his 
indispensable implement the bellows ; or if the sea was smooth, while the 

, smith often stood at work knee-deep in water, the tide rose by impercep
tible degrees, first cooling the exterior of the fire-place, or hearth, and then 
quietly blackening and extinguishing the fire from below. The writer has 
frequently been amused at the perplexing anxiety of the blacksmith, when 
coaxing his fire, and endeavouring to avert the effects of the rising tide. 
In this state of things, the erection of the Beacon was looked forward to 
as a happy period, when the smith should be removed above the reach 
of the highest tides.

CHAP. III. 

180T, August.

Much wanted at the 
Eddystone.

The weather stfll continued to be very fine ; though the winds were 
variable, they rather prevailed from the eastward, and were occasionally ac-

Friday; 21st.
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Seals desert the Bell 
Rock.

CHAP. rn. coHipanied witii a hazy atmosphere, inclining to fog. The boats landed tô  
1801, August. day upon the rock at half-past 7 o’clock a . m ., and left it at a quarter past 

11, the artificers having had an excellent tide’s work of three hours and 
three-quarters. Every thing connected with the forge being now completed, 
the artificers found no want of sharp tools, and the work went forward 
with great alacrity and spirit. It was also alleged that the rock had 
a more habitable appearance, from the volumes of smoke which ascended 
from the smith’s shop; and the busy noise of his anvil; the operations of 
the masons; the movements of the boats, and shipping at a distance, all 
contributed to give life and activity to the scene. This noise and traf
fic had, however, the effect of almost completely banishing the herd of 
seals which had hitherto frequented the rock as a resting place, during the 
period of low water. Though these animals were thus prevented from re
posing upon the higher parts of the rock, yet they ventured, for a time, to 
lie upon the more detached outlayers which dry partially: here they seemed 
to look with that sort of curiosity which is observable in these animals when 
following a boat. But after the smith established himself, it was rare to 
see more than one or two of these amphibious animals about the rock, 
which seemed to be peculiarly adapted to their habits; for, excepting 
two or three days at neap tides, a part of it always dries at low water, at 
least during the summer season; and as there was good fishing ground in the 
neighbourhood, without a human being to disturb or molest them, it had 
become a very favourite residence of the seal, if we may judge from their 
numbers, the writer having occasionally counted from fifty to sixty of these 
animals playing about the rock at a time. But when they came to be 
disturbed every tide, and their seclusion was broke in upon by the kind
ling of great fires, together, with the beating of hammers and picks dur
ing low water, after hovering about for a time, they changed their place, 
and seldom more than one or two were to be seen about the rock. The 
writer felt a desire to protect these animals, with a view to observe their 
habits, and in hopes of taming them, at least so far as he had observed was 
done at the Small’s Light-house, off the coast of Pembrokeshire, another 
favourite resort of seals, where, by gentle treatment, they have become so 
tame and familiar as to eat bread out of the hands of the light-keepers. 
But here, indeed, they constantly find a resting place, as some of the 
Small’s rocks are always above water.̂  - .

Progress of the work. We had now been six days out from Arbroath, ahd, in that time, had 
the good fortune to have seven succesrive tides’ work upon the rock, during
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which, the sm ith’s forge had been &ted, and twelve holes o f 21 inches in  chap. m . 
diameter and 18 inches in depth, had been bored or drilled into the rock, is o t , August, 

in the process o f excavating the bat or stanchiourholes for fixing the princi
pal beams o f the Beacoii-house. H itherto the artificers had remained on 
board of the Smeatbn, which was made fast to one of the mooring buoys, at 
the distance only o f about a  quarter o f a mile from the rock, and o f course 
a very great conveniency to the work. Being so near, the seamen could 
never be mistaken as to the progress of the tide, or state o f the sea upon the 
rock, nor could the boats be much at a loss to puU on board o f the vessel 
during fog, or even in very rough weather; as she could be cast loose 
from her modrings at pleasure, and brought to the lee side of the rock.
But the Smeaton being only about forty register tons, her accommodations 
were extremely lim ited. I t  may, therefore, be easily imagined, that an ad- Hampered state of 

dition o f twenty-four persons to her own crew, must have rendered the 
situation of those on board rather uncomfortable. This vessel served as a 
tender only in fine Weather, with the assistance of the boats o f the floating- 
light, for she could not stow boats sufficiently large for attending the rock 
vfith such a complement of artifieera. The only place for the men’s ham
mocks on board being in the hold, they were unavoidably much crowded ; 
and if  the weather had required the hatches to be fastened down, so great 
a number of men could not possibly have been accommodated. To add to 
this evil, the co-boose or cooking place being upon deck, it  would not 
have been possible to have, cooked for so large a company in the event of 
bad weather. . ^

T h e stock of water was now getting short, and some necessaries being 
also wanted for the floating-light, the Smeaton was dispatched for A r
broath ; and the writer with the artificers, at the same time, shifted their 
•quarters from her to the floating-light.

The operations still continued to be favoured with pleasant weather; Saturday,sso. 
to-day there were light airs of wind from south-east, and the morning bell 
was rung at 6. Although the rock barely made its appearance at this period ' 
of the tides till 8 o’clock, yet, having now a full mile to row from the 
floating-light to the rock, instead of about a quarter of a mile from the moorr 
ings of the Smeaton, it was necessary to be earlier astir, and to form different 
arrangements ; breakfast was accordingly served up at 7 o’clock this morn
ing.' From the excessive motion of the floating-light, the writer had looked 
forward rath« with anxiety to the removal of the workmen to this ship.
Some among them, who had been congratulating themselves upon having
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CHAPi III. iJecQ^ while on board of the Smeaton, had a complete relapse on
180T, August returning to the floating-light. This was also the case with the writer.

From  the spacious and convenient birthage of the floating-light, the ex
change to the artificers was, in this respect, much for the better. , The 
boats were also commodious, measuring sixteen feet in length on the keel, 

, so that, in fine weather, their complement o f sitters was sixteen persons 
for each, with which, however, they were rather crow^ded, but she could fiot 
stow .two boats of larger dimensions. W h en  there was what is called a 
breeze o f wind, and a swell in the sea, the proper number for each boat 
could not, with propriety, be rated at more than twelve persons.

The act o f getting into or but of a boat, when alongside of the float
ing-light, was at all times attended with more or less difficulty; her rolling 

. motion was so great, that the gunwale, though about five feet above the 
surface of the water, she dipped nearly into it, upon the one side, while her 
keel could not be far from the surface on the other. This was her state, 
even in moderate weather, in certain directions o f the wind, especially for 
the period of about an hour, when she was thwarting to the tide, or rode 
in  what sailors call the trough o f the sea. The act o f getting on board 
was then attended with great difficulty, even to seamen, and was parti
cularly so to landmen, requiring all the attention which the landing-master 
could bestow, in getting the artificers safely transferred from the boats to 
the ship, and "oice versa.

Difficulty of getting W h en  the tide-bell rung, the boats were hoisted out, and two active
‘ on boaard and leaving o  * '
thg Pharos. Seamen were employed to keep them from receiving damage alongside.

T h e floating-light being very buoyant, was so quick in her motions, that 
when those who were about to step from her gunwale into a boat, placed 
themselves upon a cleat or step on the ship’s side, with the man or rail 
ropes in their hands, they had often to wait for some time, till a favoiuable 
opportunity occurred for stepping into the boat. W h ile  in this situation, 
with the vessel rolling from side to side, watching the proper time for let
ting go the man-ropes, it required the greatest dexterity and presence of 
mind to leap into the boat. One who was rather- awkward, woxdd often 
wait a considerable period in this position : at one time His side of the ship 
would be so depressed, that he would touch the boat to which he belonged, 
while the next sea would elevate him so much, that he would see his comrades 
in the boat on the opposite side of the ship, his friends in the^one boat 

■ calling to him to “  Jump,” while those in the boat on the other side, as 
he came again and again into their view, would jocosely say, “  Are you
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“  there y e t?  Y o u  seem to enjoy a swing.” In  this situation it was Com
mon to see a personj upon each side o f the ship, for a length o f time, waiting 
to quit his hold. A  stranger to this sort o f motion was both alarmed 
for the safety, and delighted with the agility o f persons leaping into the 
boat, under those perilous circumstances^ No sooner had one quitted his 
station on the gunwale, than another occupied his place, until the whole ■ 
were safely shipped.

CHAP. III.

.1807, August,

I t  also formed a critical operation with the sailors to keep the Difficulty of keeping 
boats at a convenient distance from the vessel, to guard against being 
too far .o ff; as, in that case, the man, in the act of stepping off the 
ship’s side, m ight have been in danger of falling into the sea. If, on the 
other hand, the boat was allowed to come in contact with the vessel, she 
would have been in danger of being staved or damaged. This state 
of things was fortunately not what we had to commence with, as the 
weather happened to be, as before noticed, serene, and the Smeaton’s 
sides were comparatively low in the water. The excessive rolling of the 
Pharos did not therefore come upon the artificers all at once, otherwise 
some unpleasant accidents must have happened, for in these rolling opera
tions, if  a stranger had, in a moment o f alarm, let go his hold, at an im
proper tim e, he must have been pitched with violence into the sea.

T h e party being seated in their respective boats, they were pulled 
to the B ell B ock in about twenty minutes, from the moorings of the 
Pharos, when the water was smooth and the wind moderate. This 
morning the boats reached the rock at, 8 o’clock; the work commen
c e  exactly at a quarter past 8, and at half-past 11, the water again began 
to overflow the parts on which the artificers were at work. Every tide 
now gave the writer more pleasant prospects of the progress of the work 
than another, especially since the erection of the sriiith’s forge.

On leaving the rock to-day, a trial o f seamanship was proposed amongst Artificer become ex-l i i r  o  peî  rowers.
the rowers, for by, this time the artificers had become tolerably expert in this 
exercise. B y  inadvertency, some of the oars provided had been made 
of fir instead of ash, and although a considerable stock had been laid 
in, the workmen, being at first awkward in the art, were constantly 
breaking their oars; indeed, it was no uncommon th in g ' to see the 
broken blades of a pair o f oars floating astern, in the course of a passage 
from the rock to the vessel. The men, upon the whole, had but little

R
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Hations o f artificers.

work to perform in the course of a d a y ; for though they exerted 
themselves extremely hard while on the rock, yet, in the early state 
o f the operations, this could not be continued for more than three or 
four hours at a time, and as their rations were large, consisting of one 
pound and a half o f beef,— one pound o f ship-biscuit,— eight ounces oat
m eal,— t̂wo ounces barley,---two ounces butter,-—three quarts o f beer,-—  
with vegetables and salt, they got into excellent spirits, when free 
o f sea-sickness. The rowing o f the boats against each other became a 
favourite amusement; which was rather a fortunate circumstance, as it 
must have been attended with much inconvenience, had it been found 
necessary to employ a sufficient number o f sailors for this purpose. 
T he writer, therefore, encouraged this spirit of emulation, and the speed 
o f their respective boats became a favourite topic. Premiums for boat 
races were also instituted, which were contended for with great eagerness, 
and the respective crews kept their stations in the boats, with as much pre
cision as they kept their beds on board of the ship. W ith  these, and other 
pastimes, when the weather was favourable, the time passed away, among 
the inmates o f the fore-castle and waist of the ship. The writer looks 
back with interest upon the hours o f solitude which he spent in this lonely 
ship, with his small library.

“  Saturday night at 
Sea/*

This being the first Saturday that the artificers were afloat, all hands 
were served with a glass of rum and water at night, to drink the sailors 
favourite toast of “ W iv es and Sweethearts.” I t  was customary, upon these 
occasions, for the seamen and artificers to collect in the galley, when the 
musical instruments were put in requisition; for, according to invariable prac
tice, every man must play a tune, sing a song, or tell a story. In this man
ner Saturday night, in particular, passed away in a very happy manner, when 
much boisterous mirth and loud peals of laughter occasionally broke forth. I t  
is true, that this could not proceed from a single glass, but every man sat 
down with a determination to be pleased. They had, besides, a pretty 
liberal allowance o f good small beer, which the rations of the sick increas
ed ; and they contrived to make the glass go round, and seemed to feel no 
want whatever, while the ship kept from her excessive rolling motion.

Sunday, 83d. T he Operations at the B ell R ock were still fortunate with regard to the 
weather. The morning o f Sunday set in -with light airs from the south-west,, 

■ which, towards m id-day, came to what sailors term fresh breezes, but to
wards evening it fell calm, and the weather became foggy.
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T o  some, it  m ay require an apology, or, at least, call for an explanation, c h a p . h i . 

why the writer took upon himself to step aside from the established rules of ~ i8or, August.  ̂

society, by carrying on the works of this undertaking during Sundays. ®Xg"hfwork on 
Such practices are not uncommon in the dock-yards and arsenals, when it is Sunday, 
conceived that the public service requires extraordinary exertions. Surely, 
if, under any circumstances, it is allowable to go about the ordinary labours 
o f mankind on Sundays, that of the erection of a light-house upon the Bell 
R ock, seems to be one of the most pressing calls which could in any case 
occur, and carries along with it the imperious language of necessity.
W h en  we take into consideration, that, in its effects, this work was to 
operate in a direct manner for the safety o f many valuable lives and much 
property, the beautiful and simple parables of the H oly Scriptures, in
culcating works o f necessity and mercy, must present themselves to every 
m ind unbiassed by the trammels of form Or the influence of a dis
torted imagination. In  this perilous work, to give up every seventh 
day, would ju st have been to protract the time a seventh part. Now, 
as it was generally supposed, after taking all advantages into view, that 
the work would probably require seven years for its execution, such an 
arrangement m ust have extended the operation to at least eight years, 
and have exposed it to additional risk and danger, in all its stages. The 
writer, therefore, felt little scruple in continuing the B ell Rock works in 
all favourable states o f the weather.

H aving, on the previous evening, arranged matters with the landing-mas- Preparations for 
ter as to the business o f the day, the signal was rung for all hands at half Players <>" 
past 7  this morning. In the early state o f the spring-tides, the artifi
cers went to the rock before breakfast, but as the tides fell later in the day, 
it became necessary to take this meal before leaving the ship. A t  8 
o’clock all hands were assembled on the quarter-deck for prayers, a solemnity 
which was gone through in as orderly a manner as circumstances would ad
mit. R ound the quarter-deck, when the weather permitted, the flags o f the 
ship Were hung up as an awning or screen, forming the quarter-deck into a 
distinct compartment with colours; the pendant was also hoisted at the main
mast, and a large ensign flag was displayed over the stem ; and, lastly, 
the ship’s companion, or top of the staircase, was covered with the 
profper, o f the Light-house Service, on which the Bible was laid. A  par
ticular toll of the bell called all hands to the quarter-deck, when the writer 
read a chapter of the Bible, and, the whole ship’s company being uncover
ed, lie also read the following impressive prayer, composed by the Reverend 
D r Brim ton, one of the ministers o f Edinburgh. R  2
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BELL ROCK LIGHT-HOUSE.

A  Prayer for the use o f  those Employed at the Erection o f the Bell
Rock Light-H ouse.

“  A lm igh ty and ever blessed G od ! Thou art not confined to temples 
made with man’s hands : The temple most acceptable to thee is the heart 
o f thy worshipper: Thou hast promised, that wherever thy servants are 
assembled, thou wilt be with them, to bless them and to do them good. 
U nto us, O  our Father! may the promise be fulfilled. Even here, where 
no temple invites, and where no ordinances cheer us, be with us, we be
seech thee, while we meet in thy presence; and strengthen us to discharge 
the duties of thy holy day.

“  The Sabbath was appointed to celebrate thy creating power: A nd here, 
where the magnificence of thy works surrounds us,— where we see thy won
ders in the deep,— where we behold every morning thy Sun arise from the 
world o f waters, to spread, as at the first, light and beauty over Nature, 
— shall not our souls pour forth abundantly the tribute o f adoration to 
thee, whose word alone spake the Universe into being!

“  The Sabbath commemorates that Providence which watcheth continu
ally over the works o f thy hand: A n d  shall not we, whom dangers so often 
threaten, and whom difficulties so often alarm ; shall not we, conscious o f 
our frailty, and removed far from human aid ; shall not we raise the voice 
of thanksgiving to G od, who alone protecteth us, and who, even in the 
midst of danger, causeth us to dwell in safety !

“  The Sabbath was appointed to commemorate the triumphs of redeeming 
lo v e : A n d  shall not we hail it with delight, whose earliest infancy was 
hallowed in the name o f Jesus; on whose opening minds the doctrines o f 
his faith were poured; who, even in this remote abode, are permitted to 
call upon thy holy name in prayer,— to read the Oracles o f everlasting 
truth,— to speak one to another of the God who hath loved and blessed 
u s !

“  Our souls do magnify the Lord, our spirits rejoice in God our Saviour; 
for he that is m ighty hath done great things for his people, and his mercy 
is on them that fear him. W e  bless thee for the doctrines which our 
M aster taught,— for the example which he set before us,— for the atone
ment by which he relieves us from the load o f guilt,— for the hope which 
he hath restored o f grace and glory. W e  bless thee for the institutions 
which thou hast appointed for enlightening thy people in religious know
ledge, and for training them to lives o f usefulness and purity. W ith
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shame we remember how often, we have abused our Christian privileges,—  chap. iii.
how often we have neglected the exercises of private d ev o tio n h o w  often is o t , August.

we have failed to study thy holy word,— ĥow often, while yet it was in our
power to go up to the house of God, we have forsaken the assembling of
ourselves together,— how often we have worshipped thee with our lips,
while our hearts were far from thee. V isit us not, O  God ! in anger, for
our transgression ; but do thou enable yxs to lament and forsake it. L et
not the circumstances in which we now are placed, be permitted to wean
our affections from thy worship. But, while the service o f humanity calls
us to labour even on this day of rest, save us,-— O  thou, who wilt have
mercy and not sacrifice!— save us from the temptation which might lead
us to forget our God, and the duties which we owe to him. Rather, while
we are deprived of thine ordinances for a season, do thou give us grace,
through prayer and holy meditation, to compensate the loss; that we may,
with delight, look forward to the time when the courts of thy sanctuary
shall be opened to us again ; when we, and those whom we love and value,
shall again take sweet counsel together, and walk in company to the house
o f G od. Give to us, even now, O  G od of our salvation ! those pious
and holy dispositions which will prepare us for the nobler worship, offered
to thee by the A ngels of Heaven, and by the Spirits o f ju st men made
perfect.

“  W e  pray to our common Father in behalf of all mankind. M ay the 
day-spring from on high arise on those.who now sit in darkness; and, 
where the light of the Gospel already shines, may its influences be felt re
viving and purifying. -

“  W e  pray especially for oUr native lan d ;— for her peace,— her prospe
rity,— her liberties,— and her honour. W e  pray for our king, and for all 
who are in authority over us. W e  pray particularly for those by whose 
command we are engaged in this arduous work. Bless them in their per
sons, in their families, and in the discharge o f their ofiicial duty, Pros
per, we beseech thee, the work itself in which we are engaged. M ay it 
remain long after our eyes have ceased to behold it. Long after our ashes 
are cold in the dust, may he that was ready to perish have cause to bless 
the memory o f those by whom it was reared.

“  W e  pray for the people o f our land. Purify them unto thyself a pe
culiar people, zealous o f good works: Bless them in their commerce, and 
in their harvests: Bless them in the pursuits of honest industry: Bless 
them  in the relations o f domestic life : Bless them, above all, with spiritual 
blessings in Christ Jesus.
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CHAP. ill. “  M ay the sons and daughters of affliction be enabled^to profit by the 
1807, August. bitter lesson with which thou hast seen it meet to visit them. Restore the

sick to usefulness, or prepare the dying for judgment and eternity. M ay  
the living lay it to heart that they must die, and act as it becometh those 
who know not how soon they shall be called hence.

“  O ur friends and families, from whom we are separated for a time, we 
commit to thy protection, O  G od of love! Unspeakably precious is the 
thought, that thou carest for them,— that thine eye is upon them continu
ally,-— and thine everlasting arms around them. Grant that, in thy good 
tim e, we may meet them in peace ;— Grant that we may be united hereaf
ter in that land where separation and pain are unknown for ever.

“  Our enemies we beseech thee to forgive and bless. Bless us, even us 
also, O  our Father! Give us thy grace in every season of trial;— give us 
thy protection in every hour of danger. Prepare us for the dispensations 
o f thy Providence ;— prepare us for the discharge of duty ;— ^prepare us for 
the inheritance o f the just.

“  A n d  may grace, and mercy, and peace, from the Father, the Son, 
and the H oly G host, be with us for ever.”

Some of the artificers 
decline working on 
Sundajr.

U pon concluding this service, which was attended with becoming reve
rence and attention, all on board retired to their respective births to break
fast, and, at half-past 9, the bell again rung for the artificers to take 
their stations in their respective boats. Some demur having been evinced on 
board, about the propriety o f working on Sunday, which had hitherto been 
touched upon as delicately as possible, all hands being called aft, the writer, 
from the quarter deck, stated generally the nature o f the service, expressing 
his hopes that every man would feel him self called Upon to consider the erec
tion of a light-house on the B ell R ock, in every point o f view, as a work o f 
necessity and mercy. H e  knew that scruples had existed with some, and 
these had, indeed, been fairly and candidly urged before leaving the shore ; 
but it was expected, that, after having seen the critical nature o f the 
rock, and the necessity of the measure, every man would now be satisfied 
o f the propriety o f embracing all opportunities o f landing on the rock, 
when the state o f the weather would perm it; and, in short, o f exerting every 
effort in this as a common cause, at least until the Beacon should be erected, 
being an undertaking, on which the lives and safety o f all connected with 
these works had a constant dependence. The writer, farther, took them  
to  witness, that it did not proceed from want o f respect for the appoint
ments and established forms of religion that he had him self adopted the
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resolution o f attending the Bell Rock works on the Sunday; but, as he 
hoped, fronj a conviction that it was his bounden duty, on the strictest 
principles of morality. A t  the same time it was intimated, that if  any 
were .of a different opinion, they should be perfectly at liberty to hold; 
their sentiments, without the imputation o f contumacy or disobedience; 
the only difference would be in regard to the pay.

U pon stating this much, he stepped into his boat, requesting all 
who were so disposed to follow him. The sailors, from their habits, found no 
scruple on this subject, and all o f the artificers, though a little tardy, also 
embarked, excepting four of the masons, who, from the beginning, men
tioned that they would decline working on Suhdays. The boats reached 
the rock at a quarter past 1 0  o’clock a . m ., and after a very active tide’s 
work o f two hours and a half, the water again overflowed the rock. It  
may here be noticed, that throughout the whole of the operations, it 
was observable that the men wrought, i f  possible, with more keenness 
upon the Sundays than at other times, from an impression that they 
were engaged in a work of imperious necessity, which required every pos
sible exertion. O n returning to the floating-light, after finishing the 
tide’s work, the boats were received by the part of the ship’s crew left on 
board, with the usual attention of handing ropes to the boats, and helping 
the artificers on board; but the four masons who had absented themselves 
from the work did not appear upon deck.

135

CHAP. III. 

1807, August.

A s  the season advanced, the period o f low water occurred later, and the Additional pay on 
writer did not consider it advisable, in the present state o f the works, to 
land on the rock under night, there being nothing to mark its place prior to 
the erection o f the Beacon. Under more favourable circumstances, he 
would willingly have landed this evening, to entitle the artificers who 
accompanied him  in the morning, to additional wages, as every tide’s work 
on Sunday counted a day, according to the rate of pay and premiums which 
he had laid down. ,

The weather, upon the whole, was very fine to-day, and the winds, Monday, smh.

though variable, were gen tle; but from the mildness o f the season, it worWng 
got rather foggy towards the evening. The boats left the floating- deep in water, 

light at a quarter past 9 o’clock this morning, and the work began 
at three-quarters past 9 ;  but as the neap tides were approaching, the 
working-time at the rock became gradually shorter, and it was now with dif
ficulty that two and a half hours work could be got. B u t, so keenly had
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CHAP. III. the workmen entered into the spirit o f the Beacon-house operations, that
180T, August. they continued to bore the holes in the rock till some o f them were knee

deep in water. In  this work the sailors were also engaged, taking their 
turns at the boring and other works.

Op^ations entirely 
corifinei to the 
Beaconf

Description o f  the 
operation of boring 
the rock.

T he operations at this tim e, were entirely Erected to the erection of the 
beacon, in which every man felt an equal interest, as at this critical period 
the slightest casualty to any o f the boats at the rock might have been fatal 
to him self individually, while it was perhaps peculiar to the writer more 
immediately to feel for the safety o f the whole. Each log or upright 
beam of the beacon, was to be fixed to the rock by two strong and massive 
bats or stanchions o f iron, of a construction which will be better under
stood by inspecting the diagrams on Plate V I I I ., and the accompanying 
description. These bats, for the fixture o f the principal and diagonal beams 
and bracing-chains, required fifty-four holes, each measuring two inches 
in diameter, and eighteen inches in depth. The operation of boring or 
drilling these deep holes in the rock, was conducted with great dex
terity in the following m anner: Three men were attached to each 
jumper or chisel; one placed himself in a sitting posture, to guide the in
strument and give it a turn at each blow o f the hammer; he also sponged or 
cleaned out the hole, and supplied it occasionally with a little water; while 
the other two, with hammers o f sixteen pounds weight, struck the jumper 
alternately, generally bringing the hammer with a swing round the shoul
der, after the manner of blacksmiths’ work. The three men relieved each 
other in the operation of guiding the jumper and striking with the 
hammers. The forms of the jumper, hammer, and sponging-rod, are repre
sented in Plate X .,  F igs. 7, 8, and 9 . A fter many observations, as to the 
tim e occupied in boring these holes, the writer found that, when the 
tools were of a very good temper, they could be sunk at the rate of one 
inch per minute, including stoppages. T he holes for the stanchions, when 
completed, measured seven inches in length, two inches in breadth, and 
eighteen inches in depth. A fter a jumper had been sunk to the neces
sary depth at each end of these holes, the most tedious part o f the opera
tion was to cut out the piece o f rock which remained between the two jum 
per-holes, so as to clear it fully for the reception o f the great iron stan
chions, which were o f a dove-tail form.

progress o f the work- There had already been so considerable a progress made in boring and
excavating these holes, that the writer’s hopes of getting the beacon erected
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this year, began to be more and more confirmed, although it was now ad
vancing towards what was emisidered the latter end of the proper work
ing season at the B ell Rock. The foreman joiner, M r Francis W a tt, 
was accordingly appointed to attend at the rock to-day, when the n ecess^  
levels were taken fiar the step or seat of each particular beam of the beacon, 
that they might be cut to their respective lengths, to suit the inequa
lities o f the rock; several o f the stanchions were also tried into their 
places, and other necessary observations made, to prevent mistakes on the 
application o f the apparatus, and to facilitate the operations, when the 
beams came to be set up, which would require to be done in the course of 
a single tide. ,

CHAP. m .  

1807, August.

W e  had now experienced an almost unvaried tract of light airs of east
erly wind, with clear weather in the fore-part of the day, and fog in the 
evenings. To-day, however, it sensibly changed; when the wind eame 
to the south-west, and blew a fresh breeze. A t  9 A .  M .  the bell rung, 
and the boats were hoisted out, and though the artificers were now pretty 
well accustomed to tripping up and down the sides o f the floating-light, 
yet it required more seamanship this morning than usual. I t  therefore af
forded some merriment to those who had got fairly seated in their respective 
boats, to see the difficulties which attended their companions, from the 
hesitating manner in which they quitted hold of the man-ropes in leaving 
the ship. A s  it blew pretty fresh, the passage to the rock was tedious, 
and the boats did not reach it till half-past 10. B y working upon the 
higher parts of the site of the beacon I f  hours work was got, though 
not without difficulty, and the men left off at a quarter past 12 noon, 
completely drenched in water.

T u ^ y .t 'S th .'

T h e masons and pickmen were employed in boring the bat-holes, and 
in dressing and preparing the rock between the holes, at the places on which 
the beams o f the beacon-house were to rest. I t  being now the period of 
neap-tides, the water only partially left the rock, and some of the men, 
who were boring on the lower ledges o f the site of the beacon, stood 
knee-deep in water. The situation of the smith to-day was particularly 
disagreeable, but his services were at all times indispensable. A s  the 
tide did not leave the site o f the forge, he stood in the water, and as there 
was sopae roughness on the surface, it was with considerable difficulty 
that, m th  the assistance of the sailors, he was enabled to preserve alive 
his fire ; and, while his feet were immersed in water, his face was not only

S

Difficult situation o f 
the Smith.
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CHAP. III. scorched, but continually exposed to volumes of smoke, accompanied with 
sparks from the fire, which were occasionally set up, owing to the strength 
and direction o f the wind.

Wednesday, 26th.
. Wind-gauge, and no . 

mehfclature for the 
winds much wanted-

Difticult passage 
from the Rock to the 
f'ioating-Light.

T he Avind had shifted this morning to N . N W . with rain, and was blowing 
what sailors call a fresh breeze,— for as yet a correct and efficient wind-gauge 
remains a desideratum with the mechanical philosopher; and we have unfor
tunately no proper or satisfactory nomenclature for expressing the force o f the 
wind. To speak, perhaps, somewhat intelligibly to the general reader, tlie 
wind was such, that a fishing-boat could just carry full sail. The weather did 
not look very favourable in the morning; but as it was o f importance, especial
ly in the outset of the business, to keep up the spirit of enterprise for landing 
on all practicable occasions, the writer, after consulting with the landing- 
master, ordered the hell to he rung for embarking, and a t half-past 11 
the boats reached the rock, and left it again at a quarter past 12, with
out, however, being able to do much work, as the smith could not be set 
to work from the smallness o f the ebb and the strong breach of sea, which 
lashed with great force among the bars o f the forge.

Just as we were about to leave the rock, the wind shifted to th e 'S W ., 
and, from a fresh gale, it became what seamen term a hard gale, or such 
as would have required the fisherman to take in two or three reefs in his sail. 
T h e boats being rather in a crowded state for this sort of weather, they were 
pulled with great difficulty towards the floating-light. Though the boats 
were handsomely built, and presented little obstruction to the wind, as 
those who were not pulling sat low, yet having the ebb-tide to contend 
with, the passage was so very tedious, that it required two hours o f hard 
work before we reached the vessel.

I t  is a curious fact, before noticed, that the respective tides o f ebb and 
flood are apparent upon the shore about an hour and a half sooner than at 
the distance o f three or four miles in the offing. B ut what seems chiefly 
interesting here is, that the tides around this small sunken rock should fol
low exactly the same laws as on the extensive shores o f the mainland. W h en  
the boats left the B ell Rock to-day, it was overflowed by the flood-tide, but 
the floating-light did not swing round to the flood-tide for more than an 
hour afterwards. Under this disadvantage the boiats had to struggle with 
the ebb-tide and a hard gale of wind, so that it was with the greatest diffi
culty they reached the floating-light. H ad  this gale happened in spring-
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tides when the current was Stfottg, we must have been driven to sea in a chap, m. 
very helpless conation. is o t , August.

T h e  boat which the writer steered, was considerably behind the other, tifewbuoy streamed, 
one o f the masons having unluckily broken his oar. Our prospect of getting 
on board, o f course, became doubtfid, and our situation was rather perilous, 
as the boat shipped so much sea that it occupied two o f the artificers to 
bale and clear her o f water. W h en  the oar gave way, we were about, 
h alf a mile from the ship, but being fortunately to windward, we got into 
the wake o f the floating-light, ait about 250 fathoms astern, just as the 
Landing-master’s boat reached the vessel. H e  immediately streamed or 
floated a life-buoy astern, with a line which was , always in readiness, .and 
b y  means o f this useful implement, the boat was towed alongside o f the 
floating-l%ht,-. where, from her rolling motion, it required no small manage
m ent to get safely on board, as the men were much worn out with their exer
tions in pulling from the rock. On the present occasion, the crews of both 
boats were completely drenched with spray, and those who sat upon the bot
tom o f the boats to bale them, were sometimes pretty deep in the water, 
before it could be cleared out. A fte r  getting on board, all hands were 
allowed an extra dram, and having shifted, and got a warm and comfort
able dinner, the af&ir, it is believed, was little more thought of.

T h is was the first difficult or tedious passage which had been experienced Tender ordered ex

in landing at the B ell R o ck ; it was also the first time that the writer sirvkeoft’̂ B̂ock. 
had really felt the inconveniency o f not having a vessel entirely set apart 
for the purposes o f a tender. The floating-light, from the construction 
o f her moorings, and the service for which she was specially employed, could 
not be cast loose or brought to the lea side o f the rock in any case o f emer
gency. Neither could she be risked to ride at moorings near enough to the 
rock, to place her in a more eligible situation for the purposes of the work.

. W h en  these circumstances were brought under the notice o f the Commis
sioners, it was ordered that a vessel should be provided, exclusively as a 
tender for the operations o f the rock ; and this was accordingly done be
fore the commencement of the works o f another season.

T he tides were now in that state which sailors term the dead of the 
neap, and it was not expected that any part of the rock would be seen 
above water to-day; at any rate, it was obvious, from the experience of yes
terday, that no work could be done upon it, and therefore the artificers

S 2

■ Thursday, 27th. 
Depth o f  water in 
the site o f  the build
ing in Neap-tides.    
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CHAP. m .  were not required to land. The wind was at west, with light breezes, and
1807, August. dne clear weather; and as it was an object with the writer to know the aictual

■state o f the B ell R ock at neap-tides, he got one o f the boats manned, and, 
hoihg accompanied by the landing-mai^ter, went to it at a quarter past 

i 1 2 . T he parts-of the rock that appeared above water being very trif- r 
' ling, were covered by every wave, so that no landing was made. Upon 

trying the depth o f water with a boat-hook, particularly on the sites of the 
Light-house and Beacon, on the former, at low water, the depth was found 
to be three feet, and on the central parts o f the latter it was ascertained to 
be two feet eight inches. H aving made these remarks, the boat returned 
to the ship at 2  p . m ., and the weather being good, the artificers were 
found amusing themselves with fishing. The Smeaton came from A r 
broath this afternoon, and made fast to her moorings, having brought 
letters and newspapers, with parcels of clean linen, &c. for the workmen ; 
who were also made happy by the arrival of three of their comrades from 
the work-yard, ashore. From these men they not only received all the news 
o f the work-yard, but seemed themselves to enjoy great pleasure in commu
nicating whatever they considered to be interesting with regard to the rock. 
Some also got letters from their friends at a distance, the postage of which, - 
for the men afloat, was always free, so that they corresponded the more 
readily.

Fri !ay, 28th. To-day the weather was not quite so agreeable as it had been yesterday,
the wind being south-east, and blowing what sailors term a fresh breeze, 
by which we understand a force o f wind that would be sufficient to cause, 
the sails of a fishing-boat to be reefed. A t  J past 1 p . m ., the writer again 
went to the rock, accompanied by the landing-master, when a depth o f 
about four feet of water was found upon the site of the Light-house, which 
may be considered a medium depth, as nearly as this could be ascertained 
in its present unworked state, but there was some surf upon the rock.

Saturday, 29th. In  the course o f the night, the wind had shifted from S E . to S W ., and
it blew very hard, being technically termed a stiff"gale,  or rather too much 
wind for a fishing-boat. I t  was therefore considered unsafe for the Smea
ton to continue at her moorings, and the signal was made for her to sail 
for A rbroath; she therefore got under way, but although there was a packet 
of letters for the shore, and the artificers had their memorandums in readi
ness, yet the floating-light rolled so unmerciftdly, that it would have been at 
the imminent hazard of staving or dashing a boat to pieces, had it been at-
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tempted to  put one out. T his waa a disappointment in one way, though it CHAP. iir. 
answered a good purpose in another, as two of the three men, who had come isor, August! " 
last from the work-yard, earnestly entreated that they m ight be allowed to re- 
turn, as they could no longer endure the rolling of the floating-light, a re-* “ bore, 
quest in which they were anxiously accompanied by one o f the masons, 
who had all along been much afflicted with sea-sickness. These applica
tions werq necessarily refused; they then applied to have an interview 
v/ith the writer, when they urged the misery they were likely to sufier on 
board, without their being able to do any work at the rock. To the two 

, strangers the difficulty and danger of putting out a boat was stated, as 
rendering it impossible for them to leave the ship; while the third per
son was reminded of his engagement to remain afloat for one month. In  
this manner these two men were put off, with the prospect of better 
weather in the course o f a day or two; W ith  regard to the other, 
he had suffered so severely, that the writer would have been, happy to 
have had him ashore, and he was informed that if  his comrades would 
ask leave for him, it would be granted. This being readily complied with, 
he was left at full liberty to return to the work-yard. But, for the pre
sent, the Smeaton was obliged to pass al a considerable distance, without 
being able to communicate with the floating-light.

T he wind was N .N E . this morning, in light airs, and the weather Sunday, soth. 
was clear. T his being Sunday, the usual ceremony was observed at 12 after̂ five°da*̂ ab”̂ '̂  
noon, when the writer read prayers on the quarter-deck. The ensuing ®enc*. 
set o f spring-tides were now coming to hand, and, at 3 p. m . ,  all the 
artificers ei^arked  for the rock, excepting the four men who had de
clined it laStSunday. Their places, however, were willingly taken by the 
three men who came last from the shore, who were happy to get relief 
from the disagreeable motion of the floating-light upon any terms. The 
boats reached the rock at half-past 3 ; but being rather early in the tide, 
the men rested on their oars till 4 o’clock, and then landed on the dif
ferent spots as they dried, where they remained till the tide ebbed suffi
ciently to allow them to commence work. This was the first time the 
artificers had landed on the rock for five days, owing to the state of the 
weather and tides, and it was not a little flattering, on this occasion, to see 
with what eagerness the workmen leaped upon it. Those who were not 
troubled with sea-sickness, felt a degree of languor on board from which their 
working hours formed rather a relaxation, while the sickly (by far the greater 
number) felt immediate relief upon setting their foot upon terra Jirma, even
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Method o f fixing the 
stanchions in the 
rock.

BELL ROCK LIGHT-HOUSE.

in  its most circumscribed boundary. W h ile  the water was going off the 
rock, the workmen were all busily employed in picking dulse, the F ii- 
ciis palmatus o f botanists, and indeed any other of the marine plants 
which happened to lie within their reach. Those who were the great
est sufferers from sea-sickness always ate the most greedily upon, these 
occasions. Such incidental circumstances tended greatly to keep up the 
desire for landing at the rock, and seemed, in some measure, to compen
sate for the labour of rowing to and from it.

• T he operation o f boring the bat-holes being in great forwardness, the 
men were now chiefly employed in chiselling or cutting out the piece o f  
rock which remained between each pair of jumper-holes, forming a ridge o f 
about two inches in thickness. W h e n  this was cleared away, the bat- 
hole was o f the proper form, and, as before noticed, it measured about seven 
inches in length, two inches in breadth, and -eighteen inches in depth, an 
excavation which, from its dimensions, must readily appear to have been at
tended with much difficulty. The holes, though bored with the same size of 
chisels, as nearly as might be, were not precisely o f the same size; but this 
was not essential, as the stanchion, when wedged in its place, complete
ly  filled the aperture. This operation of chiselling out the middle piece, 
and widening the hole in the form o f a dme-tail, was a much more in
tricate and tedious operation than boring perpendicularly with the jumper. 
A t  that process three men worked with great celerity, whereas two only 
could be employed in cutting out the divisions and widening the holes.

T he site of the building having already been carefully traced out with 
the pick-axe, the artificers, this day, commenced the_ excavation of the rock, 
for the foundation or first course o f the light-house. J*o& men only 
were employed at this work, while twelve continued at the site o f the 
Beacon-house, at which every possible opportunity was embraced, till this 
essential |>art o f the operations should be completed. A fter having been two 
hours upon the rock this tide, the water began to rise upon the smith’s 
forge and the site o f the Beacon-house, and at | past 6 o’clock p. M . the 
artificers left the rock.

Monday, 31st 
Longest day’s work 
hitherto had on the 
Bell Bock.

The winds varied to-day from N .N E . to S. Though it blew pretty 
fresh, it was not accompanied with any swell in the sea, and the wea
ther upon the whole was very pleasant. A t  half-past 8  in the morn
ing, the writer was called by the landing-master, to consult about the state 
o f the weather, and the practicability of landing upon the rock. A fter some
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hesitation, the result was to proceed: the signal beU for getting the 
boats ready was rung at 4  a . M ., when all hands took to their respec
tive boats, and at half-past 4 the work commenced at the rock: it con
tinued till half-past 7 , allowing an excellent tide’s work o f three hours, 
when the artificers again returned to the floating-light, and remain
ed till the evening tide. A t  4 p. m. they landed, but did not begin to 
work till a quarter from 5 o’clock, when the water had sufficiently left 
the rock. A t  a quarter past 7  it was overflowed, when the boats re
turned to the ship, and the writer was not a little elated, as the morning 
and evening tide had afforded mo less than five and a half hours work, 
being the greatest day’s work hitherto obtained on the B ell Rock.

CHAP. MI. 
1807, August.

T h e weather was extremely pleasant throughout these twenty-four 
hours, though the wind veered and shifted about from N .W . to W .S W . 
A t  4 . o’clock this morning the bell made rather an unwelcome call, b u t' 
all hands readily turned out. A s  before mentioned, when the work com
menced at these early hours, a dram and a biscuit were served out to the ar
tificers; and the writer, upon these occasions, found a cup o f coffee very sa
lutary. H aving landed at a quarter from 5 , the work was continued for three 
and a h alf hours, four men, as before noticed, being employed on the site 
of the Light-house, and twelve at the Beacon-house. The water over
flowed the rock at a quarter past 7, when the boats returned to the 
floating-hght.

September, 
Tuesday, 1st.

T h e Smeaton had arrived from Arbroath in the course o f the last 
night, and made fast to her moorings at the eastern buoy, which was near
est to the rock, as will be seen from Plate V . Agreeably to appointment, 
she had brought off six blocks of granite, for the purpose o f making an 
experiment regarding the landing of the stones on the rock. She also 
had in tow the praam, or decked boat, brought from Leith astern of the 
Pharos, o f which mention has already been made. This boat, in smooth 
water, could carry about six or seven tons upon deck.

Smeaton brings off 
the experimental car* 
go o f  stone.

The writer had looked forward to the trial of landing weighty mate- Various suggestions 
rials upon the rock, as a matter which was to determine an important **
point in the operations o f the B ell Rock light-house, and which could hardly 
be resolved by any other means than actual trial. This part o f the 
operation had always been a matter o f the greatest uncertainty with
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CHAP. lit. those conversant in such matters, and it became essential to determine 
Tsot, septemb̂   ̂ the point at this period, by actual trial, before proceeding to the pre

paration o f the craft and apparatus requisite for the works of next sea
son, which it  would not have been safe or prudent to rest upon doubtfiil 
hypothesis. In  speculating upon this point, some had suggested that 
eadi particular stone shoidd be floated to the rock, with a cork-buoy at
tached to it, while others would convert the float into an air-tank for this 
purpose; a third proposed to sail over the rock at high water, in a vessel of 
a flat construction, and drop the stones one after another, while under 
way, or at anchor on the rock. Others took up a still more extraor
dinary view of the case, and proposed to build so much of the Light-house 
ashore, in a kind of coffer-dam or vessel, as would raise the building to  

, the level o f the highest tide, and having previously prepared the rock for 
its reception, they would scuttle the vessel, and settle this ponderous 
mass, weighing perhaps 1000 tons, at once upon the rock. But it were 
endless to follow the various conceptions, even of men o f experience, upon 
subjects o f this kind. Though some o f these propositions were inge
niously conceived, yet they could not be carried into effect in such a situa
tion as the B ell R ock. Taking into view the uncertain state of the weather, 
the brittle nature o f stone, when worked to a delicate edge and formed into  
angular points,— and, above all, considering the disadvantages that would 
attend the loss, even of a single stone, by the unavoidable delay it would oc
casion to the work, which m ight even in  some instances hazard a great part 
o f the building,— the writer judged it safest to keep the vessels that were to 
bring the stones from the workyard at moorings, laid down at a convenient 
distance from the rock, so as to enable them to clear it, in case of drifting. 
H e  also determined, as the safest method, that their cargoes should be un
loaded at these moorings, laid on decked praam-boats, and towed to the 
rock by the landing-master’s crew, at low water, when the artificers were 
at work, and ready to lay and secure the stones in their places on the 
building. T o  put this to the test o f actual experiment, the trial praam- 
boat had been built, and the six ror^h blocks o f stone were brought to 
the rock.

Experiment o f land
ing six blocks 
Granite,

T he middle part of this day was occupied by the writer on board o f the 
Smeaton, at her moorings, where he carefully attended to the process of 
bringing the praam alongside, fixing her head and stem-ropes, and stationing 
the seamen at their respective posts, for the purpose of landing this
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CHAP. m .small, but, in his view, importaut cargo. The mode by whic^ the stones 

were taken out o f the Smeaton’s hold, and loweredvOn the praam’s deck, isot, se|i*emiaer. 
will be understood faan Plate. X I .  This was doqe by means of a gaff- 
boom , which traversed upon the Smeaton’s mast, with the necessary tackles 
for gnyiug it ; A n  essential part o f this tackle was a travelling-crance, or 
ring o f iron, by which the stone m ight be lifted either at the extremities or 
at the central parts o f the boom, as best suited its position in the ship’s hold, 
or its intended place on the praam’s deck. The length o f this gaff-boom 
was thirteen feet, being sufficient for lowering the stone upon the 
praam. Another part o f this apparatus, for lifting the stone, was a 
winch, fixed before the Smeaton’s mast, consisting of a wheel two feet in 
diameter, worked by a pinion. T h e stone being raised from the vessel’s 
hold, was laid on her deck, in order tb shift the crance tackle to the extre
m ity o f the gaff-boom ., The chief charge of the stone was then taken by the 
landing-master, till it was laid on the praam’s deck, landed on the rock, 
and ultimately delivered over to the foreman builder. In  the act of work
ing this apparatus, one man was placed at each o f the guy-tackles, who 
also assisted at the purchase-tackle for raising the stone; and.one o f the 
ablest and most active o f the crew was appointed to hold on the end o f the 
tackle-fall or purchase, which often required all his strength, and his ut
most agility in letting go, for the purpose of lowering the stone at the 
instant when the word “ Lower” was heard. M uch depended upon the 
promptitude with which this part o f the operation was performed, in a 
rolling sea, as our nautical readers w ill readily understand. For this 
purpose, the man who held the end of the tackle placed him self before the 
m ast in a sitting, but more frequently in a lying posture, with his feet 
stretched under the winch, and abutting against the mast, as, by this 
means, he was enabled to exert his greatest strength. The signal 
being given by the men in the hold, that the Lewxs-bat was fixed into 
the stone, and the tackle hooked, every man took his post. I f  the 
stone was very weighty, the two men who were to receive it on board of 
the praam, assisted in working the purchase, till the stone was got out 
of the hold, to be laid upon deck; when the word “  Low er” was given, 
in an audible and stem  tone of voice. A fter the traveller was shifted 
upon the gaff boom, the praam-men returned to their post, and the 
stone was again lifted to a sufficient height, to clear the vessel’s gun
wale, when great attention became necessary in working the guy-tackles, 
till the stone was brought over , the praam’s deck, and the watchword

T
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CHAP. III.

1807, September.

“  Lower” given, i f  possible, with greater force than before. The tackles 
were then unhooked, and in this manner the operation proceeded until the 
stones were got on board of the praam-boat.

T his description may seem particular; but the reason will appear ob
vious, when it is recollected, that the landing o f the materials has been con
sidered one o f the most nice and difficult parts o f seamanship, and on 
which the best informed seamen were unable to say how it might answer, 
without great risk to the crew, and damage to the stones, and even oc
casionally losing them between the ship and the praam-boat. Both ves
sels being afloat, and riding in the open sea, at the distance of about a 
quarter o f a m ile from the B ell B ock, their motion was instantly commu
nicated to the landing-gaff, and so to the stone in the tackle. The six 
blocks o f granite having been placed upon the praam’s'deck, she was towed 
to a floating-buoy, where she was made fast, until the proper time of tide, 
for taking her into one of the creeks o f the rock.

Stones first landed 
on the Rock.

A t  a quarter past 4 P. m ., the boats, with the artificers, left the float
ing-light, and the work of the evening tide commenced at a quarter before 5. 
T h e sailors having previously decorated the ships and the praam-boat with 
flags, she was towed to the rock by two boats. T he writer having resolv
ed personally to attend the whole progress of this expe>riment went on 
board o f the praam-boat, when she entered the eastern creek, where the 
foreman builder, at the head of the artificers, gave three hearty cheers. A s  
the praam had not water to float her so far up the creek as the site of the 
building, her cargo was delivered upon Sm ith’s Ledge, on the north side 
o f this creek, as marked on P late V I . In  the present unprepared state 
o f the machinery and implements upon the rock, the stones, in the pre
sent case, were raised with pinches, and pushed ashore upon planks. 
T h e whole of this experiment succeeded to the writer’s utmost expecta
tion, who was thus led to conclude, that the materials m ight be landed 
with much, more expedition and certainty than he had previously supposed. 
A ll  hands spontaneously collected to witness the landing o f the first stone, 
which had no sooner touched the rock,* than other three cheers were given, 
and, on this occasion, a glass o f rum was served out by the steward. 
H aving continued two hours upon the rock this evening, the artificers 
left it at 7 , and returned to the floating-light, while the landing-mas
ter’s crew towed the praam-boat off to the Smeaton, that she m ight be taken 
to Arbroath, having completed all that was intended with her, this season.
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their moorin;?s.

T h e floating-light’s bell rung this morning at half-past 4 o’clock, as a c h a p . m . 
signal for the boats to be got ready, and the landing took place at half-past isot, September. 

5 . In  passing the Smeaton, at her moorings near the rock, her boat fol- Wednesday, 2d.
, °  °  First mode of attach-

lowed w ith eight additional artificers who had come from Arbroath with ing the vessels to 

her at last trip, but there being no room for them in the floating-light’s 
boats, they had continued on board. The weather did not look very pro
mising in the morning, the wind blowing pretty fresh from W . S W .; 
and had it not been that the writer calculated upon having a vessel so 
much at command, in all probability he would not have ventured to land.
The Smeaton rode at what sailors call a salvagee, with a cross-head made 
fast to the floating-buoy. This kind of attachment was found to be more 
convenient, than the mode of passing the hawser through the ring o f the 
buoy,-when the vessel was to be made fast. She had then only to be steered 
very close to the buoy, when the salvagee was laid hold o f with a boat-hook, 
and the hite o f the hawser thrown over the cross-head, instead of being 
obliged to put out the boat, in order to pass the rope through the ring of 
the buoy. But the salvagee, by this method, was always left at the buoy, 
and was, o f course, more liable to chaff and wear than a hawser passed 
through the ring, which could be wattled with canvas, and shifted at 
pleasure. T h e salvagee and cross method is, however, much practised; 
but the experience of this morning showed it to be very unsuitable for 
vessels riding in an exposed situation, for any length of time.

Soon after the artificers landed, they commenced work; but the wind coming Smeaton breaks a- 

to blow hard, the Smeaton’s boat and crew, who had brought their comple- 
ment o f eight men to the rock, went off to examine her riding ropes, and see 
that they were in proper order. The boat had no sooner reached the vessel 
than she went adrift, carrying the boat along with her, and both had even 
got to a considerable distance before this situation of things was observed, 
every one being so intent upon his own particular duty, that the boat had 
not been seen leaving the rock. A s  it blew hard, the crew with much diffi
culty set the mainsail upon the Smeaton, with a view to work her up to 
the buoy, and again lay hold o f the moorings. B y the time that she 
was got round to make a tack towards the rock, she had drifted at least 
three miles to leeward, with the praam-boat astern; and having both the 
wind and a tide against her, the writer perceived, with no little anxiety, 
that she could not possibly return to the rock till long after its being over
flowed ; for, owing to the anomaly of the tides formerly noticed, the Bell 
B ock is completely under water before the ebb abates to the offing.

T  2
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CHAP. H I. In  this very perilous situation, he found him self placed between hope and 
1807, Septeixi,ber. despair,— ^but certainly the latter was by much the most predominant feeling 

Perilous situation of }jjg udind,— situatc upou a sunken rock in the middle, o f the ocean, which,

Hock. in  the progress of the flood-tide, was to be laid under water to the depth
o f at least twelve feet in a stormy sea. There were this morning thirty-two 
persons in all upon the rock, with only two , boats, whose complement, 
even in good weather, did not exceed twenty-four sitters; but, to row 
to the floating-light with so much wind, and in so heavy a sea, a comple
ment o f eight men for each boat, was as much as could, with propriety, be 
attempted, so that, in this way, about one-half of our number was unpro
vided for. Under these circumstances, had the -writer ventured to dis
patch one of the boats in expectation o f either working the Smeaton soon
er up towards the rock, or in hopes of getting her boat brought to 
our assistance, this must have given an immediate alarm to the artificers, 
each o f whom would have insisted upon taking to his own boat, and leaving 
the eight artificers belonging to the Smeaton to their chance. O f  
course^ a scuffle m ight have ensued, and it is hard to say, in the ardour 
of men contending for life, where it m ight have ended. I t  has even been 
hinted to the writer, that a party o f the jjicA’men were determined to keep 
exclusively to their own boat against all hazards.

The unfortunate circumstance of the Smeaton and her boat having 
drifted, was, for a considerable time, only known to the writer, and to 
the landing-master, who removed to the farther point o f the rock, 
where he kept his eye steadily upon the progress o f the vessel. W h ile  
the artificers were at work, chiefly in. sitting or kneeling postures, ex
cavating the rock, or boring with the jumpers, and while their numer
ous hammers, and the sound o f the smith’s anvil continued, the situa
tion of things did not appear so awful. In this state o f suspense, with 
almost certain destruction at hand, the water began to rise upon those 
who were at work on the lower parts o f the sites o f the Beacon and 
Light-house. From  the run of sea upon the rock, the forge fire was 
also sooner extinguished this morning than usual, and the. volumes 
of smoke having ceased, objects in every direction became visible from all 
parts o f the rock. A fter having had about three hours work, the men 
began, pretty generally, to make towards their respective boats for their 
jackets and stockings, when, to their astonishment, instead of three, they 
found only two boats, the third being adrift with the Smeaton. N ot a 
word was uttered by any one, but aU appeared to be silently calculating 
their numbers, and looking to each other with evident marks of perplex-
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ity depicted in th eb countenances. The landing-master, conceiving that chap, hi. 
blame m ight be attached to him for allowing the boat to leave the rock, isot, September, 
still kept at a distance. A t  this critical moment, the author was stand
ing upon an elevated part of Smith’s Ledge, where he endeavouTfd to 
mark the progress of the Smeaton, not a little surprised that her crew 
did not cut the praam adrift, which greatly retarded her way, and 
amazed that some effort was not making to bring at least the boat, and 
attempt our relief. The workmen looked steadfastly upon the writer, and 
turned occasionally towards the vessel, still far to leeward. A U  this passed 
in the most perfect silence, and the melancholy solemnity o f the group made 
an impression never to be effaced from his mind.

T h e writer had all along been considering of various schemes, 
ding the men could be kept under command,— which m ight be put in prac- reUefl 
tice for the general safety, in hopes that the Smeaton m ight be able to pick 
up the boats to leeward, when they were obliged to leave the rock. H e was, 
accordingly, about to address the artificers on the perilous nature of their 
circumstances, and to propose* That all hands should unstrip their upper 
clothing, when the higher parts o f the rock were laid under water; that 
the seamen should remove every unnecessary weight and encumbrance from 
the boats; that a specified number of men should go into each boat, and 
that the remainder should hang by the gunwales, while the boats were 
to be rowed gently towards the Smeaton, as the course to the Pharos or 
floating-light lay rather to windward of the rock. B u t when he at
tempted to speak, his mouth was so parched, that his tongue refused 
utterance, and he now learned by experience th a t, the saliva is as ne
cessary as the tongue itself for speech. H e  then turned to one of the 
pools on A he rock and lapped a little water, which produced imme
diate relief. B u t what was his happiness, when, on rising from this un
pleasant beverage, some one called out “  A  boat, a b oat!” and, on looking 
around, at no great distance, a large boat was seen through the haze making 
towards the rock. This at once enlivened and rejoiced every heart. The 
timeous visitor proved to be James Spink, the Bell Rock pilot, who had 
come express from Arbroath with letters. Spink had, for some time, seen 
the Smeaton, and had even supposed, from the state of the weather, that all 
hands were on board of her, till he approached more nearly, and observed 
people upoii the rock;  but not supposing that the assistance of his boat 
was necessary to carry the artificers off the rock, he anchored on the 
lee-side and began to fish, waiting, as usual, till the letters were sent for,

provi- boat accidental. 
^ ly comes to Our
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chap; III. as the pilot-boat was too large and unwieldy for approaching the rock, 
X80T, September, when there was any roughness or run o f the sea at the entrance o f the land

ing creeks.

The boats have a 
rough passage from 
the rock.

U pon this fortunate change o f circumstances, sixteen o f the artificers were 
sent, at two trips, in one o f the boats, with instructions for Spink to proceed 
with them to the floating-light. This being accomplished, the remaining six
teen followed in the two boats belonging to the service o f the rock. Every one 
felt the most perfect happiness at leaving the B ell Rock this morning, though 
a very hard and even dangerous passage to the floating-light still await
ed us, as the wind, by this tim e, had encreased to a pretty hard gale, ac
companied with a considerable swell o f sea. The boats left the rock about 
9 , but did not reach the vessel till 12  o’clock noon, after a most disagree
able and fatiguing passage of three hours. Every one was as completely 
drenched in water as if  he had been dragged astern of the boats. The  
writer in particular, being at the helm, found, on getting on board, that his 
face and ears were completely coated with a thin film o f salt from the sea 
spray, which broke constantly over the bows of the boat. A fter much 
baling o f water and severe work at the oars  ̂ the three boats reached the 
floating-light, where some new difficulties occurred in getting on board in 
safety, owing partly to the exhausted state of the men, and partly to the 
violent rolling of the vessel.

Smeaton bears away 
for Arbroath.

Indispensable utility 
of the Beacon-house.

A s  the tide flowed, it was expected that the Smeaton would have got 
to windward, but, seeing that all was safe, after .tacking for several hours, 
and making little progress, she bore away for Arbroath, with the praam 
boat. A s  there was noiy too much wind for the. pflot-boat to return to 
Arbroath, she was made fast astern o f the floating-light, and the crew remain
ed on board till next day, when the weather moderated., There can be very 
little doubt, that the appearance of James Spink with his boat, on this 
critical occasion, was the means o f preventing the loss o f lives at the 
rock this morning. W h en  these circumstances, some years afterwards, 
came to the knowledge o f the Board, a small pension was ordered to our 
faithful pilot, then in his seventieth year; and he still continues to wear 
the imiform clothes and badge o f the Light-house service.

The experience o f this day’s hard passage to the floating-light strongly 
impressed the writer with the inconveniency and danger arising from the 
want o f a proper tender, which could be cast loose at pleasure, and brought
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CHAP. n i.to the lee-side o f the rock, and could, at all times, be moored nearer than it 
would have been safe or proper to have risked a vessel of the description of isov, September, 
the floating-light. Another circumstance, no less deeply interesting to the 
safety o f those on the rock, was the erection o f the beacon-house, as a place 
o f refuge in cases like the present. H ere the writer could not help con
gratulating himself not only upon the near prospect of completing this 
Avork, but also on the perseverance with which he had maintained the 
indispensable necessity o f the erection o f the beacon. H e  was aware of the 
well grounded fears for the safety o f all concerned, in the event of its being 
washed away by the sea; but, without such an erection on .the Bell Rock, 
it is impossible to describe the continual hazard which must have at
tended the undertaking, ot to determine the period when works so pe
culiarly situate, and especially so low in the water, might have been brought 
to  a conclusion.

T h e bell rung this morning at 5 o’clock, but the writer must acknowledge, Thursday, 3d. 

from the circumstances o f yesterday, that its sound was extremely unwel- ficf̂ s‘“ecuneem-'̂ '̂ 
come. T his appears also to have been the feelings of the artificers, for when rock,
they came to be mustered, out o f twenty-six, only eight, besides the foreman 
and seamen, appeared upon de<k, to accompany the writer to the rock. Such 
are the ban eM  effects of any thing like misfortune or accident connected 
with a work of this description. The use of argument to persuade the 
men to embark, in cases o f this kind, would have been out of place, as it 
is not only discomfort, or even the risk o f the loss o f a lim b, but life itself, 
that becomes the question. The boats, notwithstanding the thinness of The boats proceed 

our ranks, left the vessel at half-past 5 . The rough weather o f yesterday 
having proved but a summer’s gale, the wind came to-day in gentle breezes, 
yet the atmosphere being cloudy, it had not a very favourable appearance.
The boats reached the rock at 6 A. M., and the eight artificers who landed, 
were employed in clearing out the bat-holes for the beacon-house, and had 
a very prosperous tide o f four hours work, being the longest yet experienced 
by half an hour.

T h e boats left the rock again at 10  o’clock, and the weather hav
ing cleared up as we drew hear the vessel, the eighteen artificers who 
had remained on board were observed upon deck; but as the boats ap
proached, they sought their way below, being quite ashamed o f their con
duct. T M s was the only instance 6 f refusal to go to the rock which oc-
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CHAP. III. curred during the whole progress o f the work, excepting that of the
0807, September. fouT men who declined working upon Sunday, a case which the writer did

not conceive to be at all analogous to the present. I t  may here be men
tioned, much to the credit o f these four men, that they stood foremost in 
embarking for the rock this morning. Indeed, it seemed quite evident, that 
the backwardness o f the artificers to-day arose from certain doubting ex
pressions about the state o f the weather, made through the inadvertency of 
some of the nautical people on board, in allusion to the state o f the weather 
o f yesterday.

A  second landing was made in the evening tide, at a quarter past 6 , 
with twenty of the artificers, six having been left on. board for want o f 
sitting-room in the boats; but as the work was not carried on with torch
light, till after the erection of the beacon-house, the boats left the rock 
again at a quarter past 7 , the men having been employed chiefly at the 
bat-holes o f the beacon-house. . *

Friday, 4th. A ll  hands, twenty-six in number, landed this moniing, having been as
sisted by the Smeaton’s boat, as she had again returned from Arbroath to her 
moorings at the rock. A fter three hours’ work, the boats returned to the 
Pharos at a quarter past 10, leaving'eight hands on board the Smeaton, as 
formerly, which preserved a convenient complement o f sitters in the other 
two boats.

corarof̂ hê 'drifting From  the late accident of the Smeaton’s drifting, precautionary measures 
of the Smeaton. were taken to impress upon Captain Pool, and his mate M r Macurich, that

their ship was not once to be put in competition with the safety o f the 
people on the rock. Orders were also more strictly enforced upon the 
landing-magter, that on no occasion whatever should the boats attending the 
rock be permitted to leave it, without carrying along with them the com
plement o f men which they respectively brought to the rock. Upon ex
amining the master of the Smeaton as to the circumstances of his vessel 
breaking adrift, it appeared that the salvagee had been chaffed, and that 
it had given way by the excessive motion o f the vessel. Being also ex
amined as to his intentions with regard to the people left on the rock on 
the 2ld instant, he stated, that, when tacking the ship, he had seen the P ilo t- 
boat a considerable time before it was likely that she could be seen at the 
rock; and that he was just about to cut the praam adrift, when he got sight of 
the boat.^ A fter setting sail on the Smeaton, his intentions were to try a
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tack or two, to see i f  she gained to windward, but if, on trial, she appeared 
to lose way, his intentions were to lash the helm to leeward, and leaving 

• the boy on board o f the vessel, he was to man the boat and make towards 
our relief. Captain Pool, in concluding his account of this matter, added, 
that “  both ship and praam should have gone to the d -— -1, rather than 
that the people upon the rock should have been left to perish.” But he 
stated, that he was in much confusion for a tim e ;— indeed, until he got 
sight of the pilot-boat, that he was almost in a state of distraction, he 
and his ship’s company being in a continual wrangle about what was best 
to be done in so critical a situation. This accident put an end to the 
mode o f riding at the B ell Rock floating buoys by a salvagee and cross
head, the hawser being in future passed through the ring of the buoy, 
and the end of it taken on board of the vessel; which was found to be 
much more safe, thoi^h not quite so expeditious as the other.

CHAP. III.

1807, September-

The wind having shifted to N . N W ., the weather had a favourable ap- - 
pearance this morning. But on landing at the rock at 7 a . m ., there 
was a considerable swell from the eastward, so that the boats had some 
difficulty in approaching the eastern creek. The artificers, however, had 
a most excellent tide’s work, having* continued four hours at work, or till 
11 o’clock. T h e boring and preparations for the Beacon-house being 
nearly completed, only twelve of the artificers were employed at this 
work, while fourteen were excavating and preparing the site of the L ight
house.

Saturday, 5th.

T h is being the third day after new moon, it was estimated the low- Ascertain the compa-

est ebb o f the present spring-tides. The writer therefore caused a part of 
the site o f the building to he reduced to what he considered a medium 
level o f the whole. This he compared with low water-mark, as noted by 
the landing-master, at the moment when the tide ceased to ebb and be
gan to flow. A n  assistant w ith  a rod having been stationed at low 
water-mark previously determined, another was placed at the spot ascer
tained to be the medium level of the site of the building; a spirit-level 
was then set at a convenient position between these upright rods, when 
the writer found that the medium height of the site o f the building, 
in the present rough and irregular state of its surface, was about three 
feet three inches above low water-mark of spring tides. B y further ob
servation, it was also found, that the highest part o f the foundation of the 
building, in its present unprepared state, was six feet above low water-mark.

' U

rative level o f the 
site of the building.
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CHAP. III. T h is  highest part consisted o f a large rounded mass, which declined gra- 
1S07, September, dually on all sides, excepting on the north-east, where it was more abrupt.

T h e writer had originally some thought of taking advantage of this part 
o f the rock, by connecting it, after M r  Smeaton’s plan, with the lower 
courses o f the building. But after working for some tim e, with this ob
ject in view, it was found to contain several large fissures, which rendered 
it more advisable to clear away the whole, and reduce the site of the 
building to a uniform level.

Fitting Finding it impossible, with any degree o f safety, to carry to the float-
moored. ing-light, in the two boats belonging to this ship, more than eighteen

artificers, and four seamen, together ivith the landing-master, the foreman 
and the writer, eight of the present complement o f men were lodged on 
board o f the Smeaton, and when she went to Arbroath for water and 
fuel, '̂ they necessarily accompanied her. Before sailing, she laid down 
a fourth mushroom-anchor, and mooring-chain, with a floating buoy, 
for the use o f the praam-boat. I t  was not at all likely that there 
would be much use for so many sets o f moorings for the Operations of this 
season ; but it was desirable to have the probable number laid down that 
m ight ultimately be required for the works, in order that the fitness o f 
their respective situations m ight be ascertained, before they came to be 
wanted for the purposes of the building. This last buoy was laid down 
in four fathoms water, with twelve fathoms of chain, at the distance of 
about ninety fathoms, in a !N .E . direction from the rock. The other three 
huoys were respectively moored at greater distances from' the rock, in 
depths varying from seven to eleven fathoms, the mushroom anchors ly
in g  on a hard rocky bottom.

Floating-Light rides 
out a heavy gale of 
wind.

A s  before noticed, the work could not be carried on by torch-light with 
any degree of safety, till the Beacon was erected, and the tide fell rather 
late for landing this evening. A lthough the weather would have admitted 
of this, yet the swell o f the sea, observable in the morning, still continued 
to increase. I t  was so far fortunate that a landing was not attempted, 
for at 8 o’clock the wind shifted to E . S E . and at 10 it had become a 
hard gale, when fifty fathoms of the floating-light’s hempen cable were 
veered out. T he gale stiH increasing, the ship rolled and laboured ex
cessively, and at m idnight eighty fathoms o f cable were veered ou t; whUe 
the sea continued to strike the vessel with a degree o f force which had not 

’ before been experienced.
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D u rin g the last night there was little rest on board of the Pharos> 
and day-ligh t, though anxiously wished for, brought no relief, as the gale 
continued with unabated violence. T he sea struck so hard upon the ves
sel’s bows, that it rose in great quantities, or in “  green seas,” as the sailors 
termed it, which were carried by the wind as far aft as the quarter-deck, and 
not unfiequently over the stern of the ship altogether. I t  fell occasionally 
so heavily on the skylight of the writer’s cabin, though so far aft as to be 
within five feet o f the helm, that the glass was broken to pieces before the 
dead-light could be got into its place, so that the water poured down in 
great quantities. In  shutting out the water, the admission of light was 
prevented, and in the morning all continued in the most comfortless state 
o f darkness. A bout 1 0  o’clock a . m . ,  the wind shifted to N E ., and blew, 
if  possible, harder than before, and it was accompanied by a much heavier 
sw ell o f sea ; when it was judged advisable to give the ship more cable. 
In  the course of the gale, the part o f the cable in the hause-hole had been 
so often shifted, that nearly the whole length of one o f her hempen cables, 
o f 120  fathoms, had been veered out, besides the chain-moorings. The 
cable for its preservation, was also carefully served or wattled with pieces 
o f canvass round the windlass, and with leather well greased in the hause- 
hole. In  this state things remained during the whole day. Every sea 
which struck the vesseh— and the seas followed each other in close succes
sion,— causing her to shake, and all on board occasionally to tremble. A t  
each o f these strokes o f the sea, the rolling and pitching of the vessel 
ceased for a time, and her motion was felt as if she had either broke 
adrift before the wind, or were in the act of sinking; but when another 
sea came, she ranged up against it with great force, and this became the 
regular intimation o f our being still riding at anchor.

CHAP. III.

1807, September 
Sunday, 6th.

A bou t 11 o’clock, the writer, with some difficulty, got out of bed, but state of the vessel 

in attem pting to dress, he was thrown twice upon the floor, at the opposite 
side o f the cabin. In  an undressed state, he made shift to get about 
half way up the companion-stairs, vyith an intention to observe the state 
of the sea and o f the ship upon deck, but he no sooner looked over the 
companion, than a heavy sea struck the vessel, which fell on the quaxterr 
deck, and rushed down stairs into the officers’ cabin, in so considerable a 
quantity, that it was found necessary to lift one of the scuttles in the 
floor, to let the water into the limbers o f the ship, as it dashed from 
side to side, in such a manner, as to rim into the lower tier of beds.

U  2
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CHAP. III.

1807, September.

H aving been foiled in this attempt, and being completely wetted, he again^ 
got below and went to bed. In  this state of the weather the seamen had. 
to move about the necessary or indispensable duties of the ship, with the 
most cautious use both of hands and feet, while it required all the art of, 
the landsman to keep within the precincts o f his bed. The writer even 
found him self so much tossed about, that it became necessary, in some mea
sure, to shut him self in bed, in order to avoid being thrown into the floor. 
Indeed, such was the motion o f the ship, that it seemed wholly imprac
ticable to remain in any other than a lying posture. On deck the most 
stormy aspect presented itself; while below all was wet and comfortless.

A bout 2 o’clock p .  M .,  a great alarm was given throughout the ship, 
from the effects o f a very heavy sea which struck her, and almost filled the 
waist, pouring down into the births below, through every chink and crevice 
o f the hatches and sky-lights. From the motion o f the vessel being thus 
suddenly deadened or checked, and from the flowing in o f the water above, it 
is believed there was not an individual on board who did not think, at the 
moment, thaj the vessel had foundered, and was in the act of sinking. 
T h e writer could withstand this no longer, and as soon as she again began 
to range to the sea, he determined to make another effort to get upon deck. 
In  the first instance, however, he groped his way in darkness from his own 
cabin through the births of the officers, where all was quietness. H e  next 
entered the galley and other compartments occupied by the artificers : here 
also all was shut up in darkness, the fire having been drowned out in the 
early part of the gale : several o f the artificers were employed in prayer, re
peating psalms, and other devotional exercises in a full tone of voice: 
others protesting, that if  they should fortunately get once more on shore, 
no one should ever see them afloat again. W ith  the assistance of the 
landing-master, the writer made his way holding on step by step, among 
the numerous impediments which lay in the way. Such was the creaking 
noise o f the bulk-heads or partitions, the dashing of the water, and the 
whistling noise o f the winds, that it was hardly possible to break in upon 
such a confiision o f sounds. In  one or two instances, anxious and repeated 
inquiries were made by the artificers, as to the state o f things upon deck, 
to which the Captain made the usual answer, that it could not blow long 
in this way, and that we must soon have better weather. The next birth 
in succession, moving forward in the ship, was that allotted for the seamen. 
H ere the scene was considerably different. H aving reached the middle of 
this darksomie birth, without its inmates being aware of any intrusion, the
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writer had the consolation of remarking, that althoiigh they talked of bad 
weather, and the cross accidents of the sea, yet the conversation was carried 
on in that sort o f tone and'manner which bespoke an ease and’ compo
sure o f m ind, highly creditable to them, and pleasing to him. The writer 
im m ediately accosted the seamen about the state o f the ship. To these 
inquiries they replied, that the vessel being Hght, and having but lit
tle hold o f the water,-no top rigging, with excellent ground-tackle, and 
every thing being fresh and new, they felt perfect confidence in their situ
ation.

CHAP. III. 

180T, September.

It being impossible to open any of the hatches in the fore part of the 
ship, in  conimunicating with the deck, the watch was changed by pas
sing through the several births to the companion-stair leading to the 
quarter-deck. T he writer, thereforej made the best of his way aft, and on a 
second attem pt to look out, he succeeded, and saw indeed an astonishing sight. 
T he seas, or waves, appeared to be ten or fifteen feet in height of unbroken 
water, and every approaching billow seemed as if  it would overwhelm our 
vessel, but she continued to rise upon the waves, and to fall between the seas 
in a very wonderful manner. It seemed to be only those seas which caught 
her in the act o f rising, which struck her with so much violence, and threw 
such' quantities of water aft. O n deck there was only one solitary in
dividual looking out, to give the alarm, in the event of the ship break
ing from her moorings. The seaman on watch continued only two 
hours; he who kept watch at this time, was a tall slender man of a 
black com plexion; he had no great coat nor over-all o f any kind, but 
was simply dressed in his ordinary jacket and trowsers : his hat was 
tied under his chin with a napkin, and lie stood aft the foremast, 
to which he had lashed himself with a gasket or small rope round 
his waist, to prevent his falling upon deck, or being washed overboard. 
W h en  the writer looked up, he appeared to smile, which afforded a 
farther symptom o f the confidence of the crew in their ship. This per
son on the watch was as completely.̂  wetted as if  he had been drawn 
through the sea, which was given as a reason for his not putting on 
a great coat, that he m ight wet as few of his clothes as possible, and 
have a dry shift when he went below. Upon deck, every thing that 
was moveable was out o f sight, having either been stowed below, previous 
to the gale, or been washed overboard. Some trifling parts o f the quarter 
boards were damaged by the breach of the sea ; and one o f the boats upon
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CHAP. in. deck was about one^hird fa ll o f water, the oyle-hole or drain having been 
i8or, September̂  accidentally stopped up,— and part o f her gunwale bad received consi

derable injury. These observations were hastily made, and not without 
occasionally shutting the companion, or covering up the stair-case, to avoid 
being wetted by the successive seas which broke over the bows, and fell 
upon different parts o f the deck, according to the impetus with which the 
waves struck the vessel. B y this time it was about 8 o’clock in the after
noon, and the gale, which had now continued with unabated force for 27  
hours, had not the least appearance o f going off.

Consultation about 
the probable event 
o f  her breaking 
adrift.

In  the dismal prospect o f undergoing another night like the last, and being 
in imminent hazard of parting from our cable, the writer thought it necessary 
to advise with the master and officers of the ship as to the probable event 
o f the vessel’s drifting from her moorings. They severally gave it as 
their opinion, that we had now every chance of riding out the gale, which, 
in  all probability, could not continue with the same fury many hours 
longer ; and that even if  she should part from her anchor, the storm-sails 
had been laid to hand, and could be bent in a very short time. They fur
ther stated, that from the direction o f the wind being N E ., she would sail 
up the Frith of Forth to L eith  Koads. B u t i f  this should appear doubt
fu l, after passing the Island and L ig h t of M ay, it m ight be advisable at 
once to steer for Tyningham  Sands, on the western side of Dunbar, and 
there run the vessel ashore. I f  this should happen at the time of high- 
water, or during the ebbing o f the tide, they were of opinion, from the 
flatness and strength o f the floating-light, that no danger would attend 
her taking the ground, even with a very heavy sea. T he writer seeing 
the confidence which these gentlemen possessed with regard to the situa
tion o f things, and their knowledge and ability, should the ship break 
adrift, found him self as much relieved with this conversation, as he had 
previously been with the seeming indifference of the forecastle-men, and the 
smile o f the watch upon deck, though literally lashed to the foremast. 
From  this tim e he felt him self almost perfectly at ease; at any rate he was 
entirely resigned to the ultimate result.

The gale takes ofif. A bout 6 o’clock in the evening, the ship’s company was heard moving 
upon deck, which, on the present occasion, was rather the cause of alarm. 
T h e writer accordingly rung his bell to know what was the matter, when 
he was informed by the steward, that the weather looked considerably bet-

    
 



OPEEATIONS OF 1807. 159
ter, and that the men upon deck were endeavouring to ship ihe smoke- 
funnel o f the galley, that the people might get some m eat-, This was a 
more favourable account th a n h ad  been, anticipated. During the last 
ttventy-oUe hours he himself had not only had nothing to. eat, hut he 
had almost never passed a thought on the subject. Upon the mention of 
a change o f weather, he sent the steward to learn how the artificers 
felt, and on his return he stated that they now aeemed to be all very hap
py, since the cook had begun tp light the galley-fire, and make prepara
tions for the suet-pudding of Sunday, which was the only dish to be at
tempted for the mess, from the ease with which it could both be cooked and 
served up.

C H A P , H I . 

1807, September.

T h e principal change felt upon the ship, as the wind abated, was 
her increased rolling motion, but the pitching was much diminished, 
and now hardly any sea came farther aft than the foremast; but she 
rolled so extremely hard, as frequently to dip and take in water over 
the gunwales .and rails in the waist, though, as before noticed, she was 
in light ballast trim. B y 9 o’clock, all hands had been refreshed by the ex
ertions o f the cook and steward, and were happy in the prospect of the 
worst o f the gale being over. The usual complement o f men was also now 
set on watch, and more quietness wa,s experienced throughout the ship. 
A lthough the previous night had been a very restless one, it had not the 
effect o f inducing repose in the writer’s birth on the succeeding night, for 
having been so much tossed about in bed, during the last thirty hours, he 
found no easy spot to turn to, and his body was all sore to the touch, 
which ill accorded with the unyielding materials with which his bed-place 
was surrounded.

T h is morning about 8 o’clock, the writer was agreeably surprised to see 
the scuttle o f his cabin skyJight removed, and the bright rays of the 
sun admitted. A lthough the ship continued to roll excessively, and the 
sea was still running very high, yet the ordinary business on board 
seemed to be going forward on deck. I t  was impossible to steady a te
lescope, so as to look minutely at the progress o f the waves, and trace their 
breach upon, the B ell R ock, but the height to which the cross-running 
waves rose in sprays, when they met each other, was truly grand, and the 
continued roar and noise o f  the sea was very perceptible to the ear. T o  
estimate the height o f the sprays at forty or fifty feet, would surely be with
in the mark. Those o f the workmen who were not much afflicted with

Monday, 7th. 
Appearance o f  the 
sea upon the Bell 
Hock.
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CHAP. III.

1807, September.

Floating-Light 
breaks adrift.

sea-sickness, came upon deck, and the wetness below being dried up, the 
cabins were again brought into a habitable state. Every one seemed to 
meet as i f  after a long absence, congratulating his neighbour upon the 
return o f good weather. L ittle  could be said as to the comfort of the ves
sel, but after tiding out such a gale, no one felt the least doubt or hesi
tation as to the safety and good condition of her moorings. The master 
and mate were extremely anxious, however, to heave in the hempen cable, 
and see the state o f the clinch or iron ring of the chain-cable. But the 
vessel rolled at such a rate, that the seamen could not possibly keep their 
feet at the windlass, nor work the hand-spokes, though it had been several 
times attempted since the gale took off.

A bout 12 noon, however, the vessel’s motion was observed to be consi
derably less, and the sailors were enabled to walk upon deck with some de
gree of freedom. B u t, to the astonishment o f every one, it was soon discover
ed that the floating-light was ad rift! The windlass was instantly manned, 
and the men soon gave out that there was no strain upon the cable. The m iz- 
zen sail, which was bent for the occasional purpose o f making the vessel ride 
more easily to the tide, was immediately set, and the other sails were also 
hoisted in a short time, when, in no small consternation, we bore away, about 
one mile to the south-westward o f the former station, and there let go the best 
bower anchor and cable in twenty fathoms water, to ride until the swell of 
the sea should fall, when it m ight be practicable to grapple for the moor
ings, and find a better anchorage for the ship.

Cable supposed to 
have been cut by a 
piece o f wreck.

A s  soon as the deck could be cleared, the cable-end was hove up, which 
had parted at the distance of about fifty fathoms from the chain-moorings. 
O n examining the cable, it was found to be considerably chafed, but where 
the separation took place, it appeared to be worn through, or cut shortly off. 
H ow  to account for this would be difficult, as the ground, though rough and 
gravelly, did not, after much sounding, appear to contain any irregular parts. 
I t  was therefore conjectured, that the cable must have hooked some piece 
o f wreck, as it did not appear, from the state of the wind and tide, that 
the vessel could have fouled  her anchor; when she veered round with 
the wind, which had shifted, in the course of the night, from N E , to
N .N W . Be this as it may, it was a circumstance quite out o f the power of 
man to prevent, as, until the ship drifted, it was found impossible to heave 
up the cable. B u t what ought to have been the feeling of thankfulness to 
that Providence which regidates and appoints the lot of man, when it is

    
 



OPERATIONS OF 1801 161

considered, that i f  this accident had happened during the storm,' or in the c h a p , m . 
night after the wind had shifted, the floating-light must inevitably have i s o t ,  s e p i e m b e r .  

gone ashore upon the Bell Rock. In  short, it is hardly possible to con
ceive any case more awfully distressing than our situation would have been, or 
one more disastrous to the important undertaking in which we were engaged.

In  the present untoward state o f things, the writer had chiefly to regret 
the necessity o f making a permanent change in the position of the moor
ings o f the floating-light, after her station had been publicly advertised, 
and within a week of the time of exhibiting the light. It  had also be
come more evident that this vessel could not be continued as a tender or 
store-ship for the work. The object of consideration, therefore, was to 
place her in a situation where she would be most useful to shipping. I t  
was evident that she must now be stationed at about double her former dis
tance from the rock, or, instead of one mile, that she must be moored up
wards o f two miles from it, on ground formerly ascertained to have been 
good, but considered too distant from the operations.

In  the evening the Smeaton came off from Arbroath, with provisions and Difficulty o f man- 

necessaries for the work. There being little wind, and a heavy swell in the Ughl  ̂
sea, it was not safe that the vessels should come in contact with each other.
M r M acurich, the mate, who came within hail, in the Smeaton’s boat, 
informed us, that two seamen had come off to make up the complement of 
the crew of the floating-light, and that they would be brought on board 
the first opportunity. From the manner in which this address was made, 
and the enquiry as to how we rode out the gale, it was evident that the 
crew o f the Smeaton were not aware that the floating-light had shifted her 
place; nor, indeed, was this at all obvious, unless by a particular observation 
made by the mariner’s compass, in reference to the position of the rock.

T h e peculiarity of this service rendered it difiicult to procure good sea
men to embark in it, and the original crew dropped off one after another 
as the winter season began to advance; for as yet our naval heroes had not 
shevTO the possibility of remaining for months together, even off an enemy’s 
coast. I t  was therefore found to be an extremely difficult matter to get the 
crew of the floating-light recruited from time to tim e; and, under the 
perplexity of our present sithation, it was some alleviation to be told that 
there were men voluntarily offering their services.

' ■ X

    
 



SELL KOCK LIGHT-HOUSE.

CHAP. m . In  the course o f this day the wind had veered from N .N W . to N E -,
"ifiOT, September, but the Weather was m ild, and the sea had fallen considerably; so that the 

boat came alongside with the two seamen, and a supply of necessaries. 
T h e Smeaton was then dispatched to Arbroath for another set of moorings 
for the floating-light, in case o f our not finding those from which she had 
drifted. Letters were also dispatched to the Light-house Board, intimat
ing the particulars o f the floating-light’s new ground, that additional notice 
m ight be given to shipping.

Wednesday, 9th, 
Floating-light an
chored in her new 
station.

. ' The weather continued to be extremely agreeable, though the wind 
kept shifting about. H aving got every thing in readiness for moving to the 
new station, which had again been carefully sounded, the floating-light was 
got under way,— which the author had fondly hoped never to have seen, till 
after her purpose as a temporary light had been supplied by a permanent 
building upon the B ell R ock. A t  9 o’clock a . m . the best bower anchor 
was let go upon the new ground, in twenty fathoms water, on clean sand 
m ixed with fine silt or mud, appearing to be the deposited matters borne 
along by the currents from the river Tay ; the Bell R ock bearing SE. i  S. 
distant about S i miles.

Monday, 14 th.
It is found imprac
ticable to land to- 
day.

The Smeaton returned to Arbroath, after landing her dispatches; but 
the wind and the swell of the sea having again increased, she was obliged 
to remain in port till the 14th. A s  the floating-light still rode at single 
anchor, it was often an anxious wish to have her once more properly fixed 
w ith chain m oorings; but, as yet, no opportunity had occurred for re
covering the old chain, and it took some time to prepare a new one. , The 

'Sm eaton having returned from Arbroath this morning, the writer went 
on board of her, carrying with him all the artificers. A t  6  an attempt was 
made to land, but the sea ran so heavily, and the breakers rushed with 
such fury in every direction, that after rowing all around the rock, the 
boats were obliged to return without success. It  deserves remark, how
ever, that this was the first attempt to land this season, in which it had 
been found impracticable, after actually embarking in the boats.

Tuesday, 15th. 
tate o f matters at 

rock, after a 
-ipse o f ten days*

This morning at 5 a . m . ,  the bell rung as a signal for landing upon the 
rock, a soimd which, after a lapse o f ten days, it is believed was welcomed 
by every one on board. There being a heavy breach o f sea at the eastern 
creek, we landed, though not without difiicidty, on the western side.
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every one seeming more eager than another to get upon the roch, pever c h a p .  h i .  

did hungry m en sit down to a hearty meal with more appetite than the ar- iso 7, September, 
tificers began to pick the dulse from the rocks. This raarinej^lant had 
the effect o f reviving the sickly, and seemed to be no less relished by 
those who were more hardy.

W h ile  the water was ebbing, and the men were roaming in quest Of 
their favourite morsel, the writer was examining the effects o f the stonn 
upon the forge, and loose apparatus left upon the rock. The ^  
large blocks o f granite which had been landed, by way of experimeir^ 
on the 1st instant, were now removed from their places, and, by the force 
o f the sea, thrown over a rising ledge into a hole at the distance of twelve 
or fifteen paces from the place on which they had been landed. This 
was a pretty good evidence, both of the violence of the storm and the agi- ’ 
tation o f the sea upon the rock. T he safety of the smith’s forge was al
ways an object o f essential regard. The ash-pan of the hearth or fire-place, 
with its weighty cast-iron back, had been washed from their places of sup
posed security: the chains of attachment had been broken, and these pon
derous articles were found at a very considerable distance, in a hole on the 
western side o f the rock; while the tools and picks o f the Aberdeen ma
sons were scattered about in every direction. I t  is, however, remark
able, that not a single article was ultimately lost. A  mushroom-anchor, 
weighing about 22  cwt., had been driven from its station at some distance, 
and thrown upon the rock, being found in one of the landing creeks. The 
floating-buoy being still attached to it, had received no material damage, 
though it had been chafed and was water-logged. This buoy, with its 
moorings, consisting of 24 fathoms o f chain, and the anchor, had been 
given up as lost, ever since the gale ; but just as the boats were about to 
leave the rock, they were fortunately observed between two ledges of 
rock, by one o f the seamen.

A fter  having been two hours and a half upon the rock this morning, work, this tide, con-
°  * 1 1/. 1 tinnes only for one

the boats left it at a quarter past 8. A t  half-past 6 v. M ., they again re- hour, 
turned; but the smith having fallen into the water in landing, got the 
tinder so wetted, that he could not strike fire, and the work was left off at 
7, after one hour’s work, for want o f sharp tools.— The site o f the beacon 
being now prepared, and the stanchion-holes excavated, the mode of em
ploying the artificers was reversed, only four being occupied at the beacon 
works, and twelve in preparing the foundation of the light-house.

IT#. ^
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BELL ROCK LIGHT-HOUSE.

CHAP. III.

1807, September. 
Floating-light first 
exhibited.

This being the night on which the floating-light was advertised to be 
lighted, it was accordingly exhibited, to the great joy o f every one. For, 
besides t|fe benefit to be derived by shipping in general, from this tempo
rary light, it was also to be of great service to the operations at the Bell 
R ock, as it became a point of reference for the conveniency and safety of 
the light-house vessels, either in riding at the buoys, or in cruising about 
the rock. T he event of lighting up this ship, was, therefore, ushered in 
with three hearty cheers, and a dram was served out to aU hands.

Wednesday, 16th. ■: 'j'jjg vFeather Continuing to be moderate, with gentle breezes from N W .

to N .N E ., this morning the work commenced at the rock at half-past 6, 
and the boats left it again at a quarter from 9, after the artificers had 
been at work two hours and a h a lf.

Lightfhouse Yacht 
becomes a Tender to 
the works.

Artificers agree to 
remain at the rock 
after their engage
ment had expired.

The writer was made happy to-day, by the return of the Light-house 
Y ach t, from a voyage to the Northern Light-houses. She had sailed from 
the B ell Rock on the 5th of last month for the Orkneys, and had passed 
the W estern Islands to the Clyde, returning to the eastern coast by the 
Forth and Clyde Canal, after having discharged stores at the several 
Light-houses in her track. The arrival of this vessel was a great relief, as 
she brought a set of moorings with her for the floating-light, which 
still rode at single anchor. H aving immediately removed on board of this 
fine vessel o f eighty-one tons register, the artificers gladly followed, for, 
though they found themselves more pinched for accommodation on board 
o f the Y ach t, and still more so in the Smeaton ; yet they greatly preferred 
either of these to the Pharos or floating-light, on account of her rolling 
motion, though in all respects fitted up for their conveniency.

The writer called them to the quarter-deck, and informed them that 
having been one month afloat, in terms of their agreement, they were 
now at liberty to return to the work-yard at Arbroath, if  they preferred this 
to continuing at the B ell Rock. B ut they replied, that, in the prospect o f 
soon getting the beacon erected upon the rock, and having made a change 
from the floating-light, they were now perfectly reconciled to their situa
tion, and would remain afloat till the end of the working season. This was 
considered a matter o f the greatest importance to the success o f the work ; 
for, from the circumstances o f the bad weather, and the drifting of the 
floating-light, it seemed extremely doubtful but the whole o f the work
men m ight have been induced to go on shore, which would have deterred

    
 



OPERATIONS OF 1807. 1.65
others from embarking in this perilous service, at so advanced a period of 
the season. A t  all events, it must have required no small trouble to have 
brought a new set o f men to expertness in the minutiae o f the traffic in 
boats, and getting in and out o f the vessels. O f those who had originally 
come off to the work on the 17th o f August, only one man, already al
luded to,̂  ̂ who was a great martyr to sea-sickness, had returned to the 
work-yard.

CHAP. III.

1807, September.

The wind was at K E . this morning, and though there were only light 
airs, yet there was a pretty heavy swell coming ashore upon the rock. The  
boats landed at half-past 7 o’clock a . m .,  at the creek on the southern side 
of the rock, marked Port Hamilton in Plate V I ., which to-day was found 
to be the most accessible landing-place. But as one of the boats was in the 
act of entering this creek, the seaman at the bow oar, who had just enter
ed the service, having inadvertently expressed some fear, from a heavy sea 
which came rolling towards the boat, and one of the artificers having at the 
same time looked round and missed a stroke with his oar, such a preponder
ance was thus given to the rowers upon the opposite side, that when the 
wave struck the boat, it threw her upon a ledge of shelving rocks, where the 
water left her, and she having hanted to seaward, the next wave complete
ly filled her with water. A fter making considerable efforts, the boat was 
again got afloat in the proper track of the creek, so that we landed without 
any other accident than a complete ducking. This accident caused us to 
lose some tim e; but, as the boats could not conveniently leave the rock till 
flood-tide, and there being no possibility of getting a shift of clothes, the 
artificers began with all speed to work, so as to bring themselves in
to heat, while the writer, and his assistants, kept as much as possible in mo
tion. H aving remained more than an hour upon the rock, the boats left it 
at half-past 9 ; and after getting on board, the writer recommended to the ar
tificers, as the best mode o f getting into a state of comfort, to strip off their 
wet clothes, and go to bed for an hour or two. N o farther inconveniency 
was felt, and no one seemed to complain of the affection called “  catching 
cold.”

Thursday, 17th. 
Accident happens to 
one of the boats.

I t  was a standing order in the landing department, that every man 
should use his greatest exertions, in giving the boats sufficient force or ve
locity to preserve their steerage-way in entering the respective creeks at the 
rock, that the contending seas might not have the command of the boat 
at places where the free use of the oars could not be had, on account of
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CHAP.  i l l .  the sm oim ding rocks. The late accident, accordingly, put all hands more 
180T, September, upon their guard, as such an occurrence m ight have proved fatal to all on 

board, under a very slight change o f circumstances.

Friday, 18th. 
Floating-light moor
ed in her new sta
tion.

The first object to be accomplished, ivith the assistance of the Light
house Y ach t, was to get the floating-light secured at her new station, an 
operation which required the finest o f weather. To-day, the wind was at 
N E ., and although moderate, it , was, o f all others, most dreaded at the B ell 
B ock, the heavy gale of the 6th instant having been from this direction. 
T he writer, however, judged it advisable to proceed with the laying down 
o f the new moorings, and in case o f any accident by the slipping of the 
chain, as formerly, the artificers, instead of going to the rock this tide, were 
kept on board, that the seamen and all hands m ight be on the spot to ren
der assistance. These new moorings consisted o f 40  fathoms of chain, made 
from iron-bars of one inch square, with a cast-iron mushroom-anchor, weigh
ing 1 ton 1 ewt. 2 qrs. 4 lb. This anchor and chain, were let down 
in a depth o f twenty-one fathoms, the B ell Rock being from the new 
station S E . ^  S ., distant two and a half miles ; Redhead N . by E ., dis
tant ten m iles; Arbroath N .N W ., distant about ten m iles; Fifeness S W . 
by W ., distant about eleven miles, and Isle of M ay S W . by S., distant 
sixteen miles. T h e moorings having been laid down on this spot, a 
buoy was placed upon them. The Y ach t then took the floating-light 
in tow to her new station, where she was made fast to the chain, with a new 
cable measuring sixteen inches in circumference. This business was suc
cessfully accomplished at about 2 o’clock p. M ., after six hours of very hard 
work.

T h e first cables of the floating-light were o f patent cordage, made o f 
the very best materials, and most beautifully laid by machinery. B u t 
the sailors complained that these ropes were so stiff and unpliable, that 
they could neither be got stowed in the hold, nor run freely out of the  
bause-holes. These difficulties were also more felt with the patent laid  
cables, after the weather became somewhat cold. I t  was, therefore, found 
necessary to get a new cable, laid in the ordinary way, for the winter months.

Smeaton arrives with Another important occurrence, connected with the operations of this sea-
the beams of  the ,  .  , . .  i .  • -
Beacon in tow. SOU, was the am val ot the Smeaton at 4  p . m . ,  having m tow the six princi

pal beams of the Beacon-house, together with all the stanchions and other 
work on board for fixing it  on the rock. T he mooring o f the floating-light
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was a great point gained, but, in the erection of the beacon at this late pe
riod o f the season, new difficulties presented them selves.. The success of 
such an undertaking, at any season, was prerarious^ because a single day 
o f bad weather occurring, before the necessary fixtures could be made, 
m ight sweep the whole apparatus from the rock.. Notwithstanding these 
difficulties, the writer had detennined to make the trial, although he 
could almost have wished, upon looking at the state of the clouds, and 
the direction o f the wind, that the apparatus for the beacon had been still 
in the work-yard.

CHAP. in.

1807, September.

T he weather to-day did not prognosticate any thing very favourable ; 
the wind, though in light breezes, continued at N E ., and it was oc
casionally almost calm. The main beams of the Beacon were made up in 
two separate rafts, fixed with bars and bolts of iron. One of these rafts, 
not being immediately wanted, was left astern of the floating-light, and 
the other was kept in tow by the Smeaton, at the buoy nearest to the rock. 
The Light-house Y ach t rode at another buoy, with all hands on board that 
could possibly be spared out o f the floating-light; including also ten addi
tional men, as carpenters, smiths and sailors, brought oflF for this operation. 
The party o f artificers and seamen which landed this morning on the B ell 
Rock, counted altogether forty in number. A t  half-past 8 o’clock, a D er
rick or mast of thirty feet in height, was erected and properly supported 
with guy-ropes, for suspending the block for raising the first principal 
beam o f the beacon; and a winch-machine was also bolted down to the 
rock for working the purchase-tackle. T he necessary blocks and tackle were 
likewise laid to hand • and properly arranged. The artificers and seamen 
were severally allotted in squads to different stations; some were to bring 
the principal beams to hand, others were to work the tackles, while a third 
set had the charge o f the iron-stanchions, bolts, and wedges, so that the 
whole operation o f raising the beams, and fixing them to the rock, might 
go forward in such a manner that some provision m ight be made, in every 
stage of the work, for securing what had been accomplished, in case of a 
change o f weather.

Saturday, 19th. 
Preparations for 
erecting them.

Upon raising the derrick, all hands on the rock spontaneously gave 
three hearty cheers, as a favourable omen of our future exertions in point
ing out more permanently the position o f the rock. Even to this single 
spar o f timberj could it be preserved, a drowning man m ight lay hold. 
W h e n  the Smeaton drifted on the 2d of this month, such a spar would
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'  CHAP. III. have been snfficieht to save u s , till she could have come to our relief, ^ e s e  
September, preparations for the erection of the Beacon having been previously made,- 

tlie writer collected the heads o f the several departments on board of the 
Light-house Y ach t, particularly the foremen of the builders and joiners, 
and the masters and mates o f the vessels. Here the operation of raising 
and fixing the first four beams was again talked over and arranged, as, from 
the very limited period o f working on the rock, every thing required to be 
performed in the most prompt and systematic manner, as previously set
tled.

Sunday, 30th. 
Four o f the principal 
beams erected.

The wind this morning was variable, but the weather continued ex
tremely favourable for the operations throughout the whole day. A t  6 
A .  M . the boats were in motion, and the raft, consisting of four of the six 
principal beams o f the Beacon-house, each measuring about sixteen inches 
square, and fifty feet in length, was towed to the rock, where it was an
chored, that it m ight ground  upon it as the water ebbed. A t  7 a . m . the 
boats of the Floating-light, the Y ach t, and the Smeaton, arrived at the 
rock, when the work immediately commenced. The sailors and artificers, 
including all hands to-day, counted no fewer than fifty-two, being perhaps 
the greatest number of persons ever collected upon the B ell Rock. It  was 
early in the tide vyhen the boats reached the rock, and the men worked a 
considerable tim e up to their middle in water, every one being more eager 
than his neighbom to be useful. Even the four artificers, who had hitherto 
declined working on Sunday, were to-day most zealous in their exertions; 
they had indeed become so convinced of the precarious nature and neces
sity o f the work, that they never afterwards absented themselves from 
the rock on Sunday, when a landing was practicable.

Method o f raising H aving made fast a piece of very good new line, at about two thirds
of the Beacon-house, from the lower end of one of the beams, the purchase-tackle of the derrick 

was hooked into the turns of the line, and it was speedily raised, by the num
ber o f men on the rock, and the power of the winch tackle. W h en  this ■ 
log was lifted to a sufficient height, its foot, or lower end, was stepped intp 
the spot which had been previously prepared for it. Two of the great,iron 
stanchions were then set into their respective holes, on each side o f the 
beam, when a rope was passed round them and the beam, to prevent it 
from slipping, till it could be more permanently fixed. The derrick or up
right spar used for carrying the tackle to raise the first beam, was placed 
in  such a position as to become useful for supporting the upper end of it.
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became, in its turn, tbe pro|>̂  of the tadkll fOt raising the second 
b e ^ j  which was laid in snch a position, that when hoisted np, its ^jot 
shpped into its place, when it was, in like manner, lashed to its great 
iron stanchions on each side. The first ahd second beams being lashed to 
one another at the top, served as a pair of sheers, from which the purchase 
tackle was now suspended, for raising the other two beams, which were 
also speedily got ;in)to their places.* The whole difiiculty of this operation 
was in the raisin^';^d propping o f the first beam, which became a conve
nient derrick for raising the second, these again a pair o f sheers for lifting 
the third, and the sheers a triangle for raising the fourth. - H aving thus got 
four o f the six prindpal beams set on end, it required a considerable degree 
of trouble to get their upper ends to fit. Here they formed the apex o f 
a cone, and were all together mortised into a large piece o f beechwood, and 
secured, for the present, with ropes, in a temporary manner. During the 
short period o f one tide, all that could further be done for their security, 
was to put a  single screw-bolt through the great kneed bats, or stanchions 
on each side o f the beams, and screw the nut home. In  this manner each 
beam, vrith its respective pair o f bats, was fixed, besides being strongly 
bound together with ropes.

1 #

CHAF- lu .
18Q?v Sepkifniset.

W h ile  one set o f the artificers were employed in this operation, another Method of fixing the
«  ,  ,  . 1 . .  ̂ . 1 • 1 -I 1 stanchion*
fixed the great iron-stanchions into the rock, into which they were sunk into the rock, 
to the depth of about twenty inchest They were of a dove-tail or wedge 
form, at the lower end, where they measured an inch and a half in thick
ness ; were about four inches in their medium breadth ; and were let perpen
dicularly into the rock, but kneed or bent to suit the angle which the 
beams formed with it. These great hats or stanchions had much the 
figure and appearance of a soldier’s m usket; they were five feet in length, 
and weighed about 140 lb. each. Instead of running the bat-holes full of 
melted lead, as is common in operations o f this kind, but which, in case 
of fiiction or movement, is apt to be squeezed out of the holes, all the bats 
made use o f at the B ell Rock, as before noticed, were fixed by means of 
wedges. Several o f the artificers were therefore employed in wedging these 
stanchions first with fir-timber, then with oak, and lastly with iron, driven 
into spaces left for this purpose, between the bats and the rock. These 
wedges were driven so firmly, that although the stanchions were the only 
fixture for this wooden houses it had hot been found necessary to drive 
any of the wedges a second time.

Y
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CHAP. m.
1807, September. 

Have seven hours 
work upon the rock.

In  this manner these four principal beams were erected, and left in a 
pretty secure state. It , however, required the whole tide to get this much 
accomplished. Indeed, the men had commenced during ebb-tide, while 
there was about two or three feet water upon the site o f the Beacon, and as 
the sea was smooth, they continued the work equally long during flood- 
tide. Tw o of the boats being left at the rock to take off the joiners, who 
were busily employed on the upper parts till 2  o’clock P. M., this tide’s 
work may be said to have continued for about seven hours, which was the 
longest that had hitherto been got upon the rock by at least three hours.

W h en  the first boats left the rock with the artificers employed on the 
lower part o f the work during the flood-tide, the Beacon had quite a novel 
appearance. T h e beams erected, formed a common base of about thirty- 
three feet, meeting at the top, which, independently of ulterior works, was 
about forty-five feet above the rock, and here half a dozen of the artificers 
were still at work. A fter clearing the rock, the boats made a stop, when 
three hearty cheers were given, which were returned with equal good will 
by those upon the Beacon, from the personal interest which every one felt 
in the prosperity of this work, so intimately connected with his safety.

All hands assemble 
to prayers.

A ll  hands having returned to their respective ships, they got a shift o f 
dry clothes, and some- refreshment. Being Sunday, they were afterwards 
convened by signal on board of the Light-house Y ach t, when prayers were 
read; for every heart, upon this occasion, felt gladness, and every mind was 
disposed to be thankful for the happy and successfiil termination of the 
operations o f this day. The crews then returned to their respective ships, 
and as nothing further could be done to the Beacon during the night tide, 
there was no landing made in the evening.

Monday 31st. wcathct most fortunately continued favourable for the operations,
the wind being westerly, with fresh breezes. The boats landed at half-past 7 
A. M., the number o f persons on the rock being, as formerly, fifty-two ; the 
work was carried on till half-past 12, making fom- houns and a h alf 
upon the rock. T h e remaining two principal beanos were erected in the 
course o f this tide, which, with the assistance of those set up yesterday, was 
found to be a very simple operation. In  hoisting up the sixth and last log, 
however, and just when it was about to be kanted into its place, the iron- 
hook of the principal purchase-block gave way, and this great beam, mea-
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soring fifty feet in length, fell upon the rock with a terrible crash ; 
but what is not a little wonderful, although there were fifty-two people en
gaged round the beacon, yet not one was hurt in the slightest degree by its 
fa ll. T h e  beam itself was only a little shaken near the'upper end, but was 
not m aterially damaged. Another block was immediately hooked, in the 
place o f that which had failed, and the beam was got into its place without 
much delay. possible exertion was now made to fix the lower ends
o f the beams to the rock, by connecting them with their respective* stan
chions, while three strong hoops o f malleable iron were employed, for se
curing the whole in one mass at the top.

CHAP. III. 

1807, September.

T h e six principal beams of the beacon were thus secured, at least in a 
temporary manner, in the course o f two tides, or in the short space of about 
eleven hours and a half. The^only inconveniency attending this operation, 
arose from the derrick for raising the first beam being rather too short. I t  
was only thirty feet in height, whereas it was found that it would have 
answered better had it been about forty-five feet. W e  were also a good 
deal troubled and perplexed with the logs afloat, from having the six prin-“ 
cipal beams in two rafts: it would have been more convenient had they 
been lashed together in pairs, and then rafted in one lot. The writer 
concludes, upon the whole, that about eight hours only were actually em
ployed in raising the beams of the beacon, and fixing them in a temporary 
manner. Such is the progress that may be made, when active hands and 
w illing minds set properly to work in operations o f this kind.

H aving now got the weighty part o f this work over, and being thereby 
relieved o f the difficulty both o f landing and victualling such a number 
o f men, the Smeaton could now be spared, and she was accordingly dis
patched to Arbroath, for a supply o f water and provisions, and carried with 
her six o f the artificers who could best be spared* T h e wind to-day was 
due west, and blowing so fresh, that the boats had some difficulty in 
landing the remaining thirty-six persons at 8 a . m . who continued on the 
rock till half-past 12, having had four and a half hours work. During  
this tide four o f the struts, or supporting, beams, were set up, butting 
s^mnst the inside of four o f the principal beams. These supports were 
esMsh about twenty feet in length, varying somewhat according to the inequa
lities of the rock. A t  the foot they were fixed to the rock with stanchions, 
similar to those, o f the principal beams, and at the top they were connect-

Tuesday, 22d. 
Four o f the support
ing beams set up.

    
 



172 B E L L  R O C K  L IG H T -H O U S E .

CHAP. III . ed with pieces o f oak, strongly strapped with iron, collapsing around the 
IS07, September."̂  principal bcains to w hich'they were bolted.

Wednesday, 2Sd* 
The boats have some 
difficulty in leaving 
the rock to-day.

Landed at half-past 9 this morning, and succeeded in getting up the two 
remaining supports, and in fixing several of the bracing chains. But, instead 
o f entering at present into any farther details about the several parts of the 
beacon, it will be better to refer these to the letter-press description of 
P la te ,X II . A fter having been four and a half hours at work on the rock 
to day, the boats left it, though not without considerable difliculty, as 
the wind had been blowing fresh all the last night, and to-day it was 
shifting and veering about from N .W . to N .N E ., which had already set 
up a pretty heavy sea. In  going out of the eastern harbour, the boat 
which the writer steered shipped a sea, that filled her about one-third 
with water. She had also been hid for a short time, by the waves break
ing upon the rock, from the sight o f the crew of the preceding boat, who 
were much alarmed for our safety, imagining for a time that she had gone 
down.

Shipping separated 
by a gale.

The Smeaton returned from Arbroath this afternoon, but there was 
so much sea that she could not be made fast to her moorings; she 
therefore let go her small bower anchor, in order to get a supply of pro
visions put onboard of the Light-house yacht, and receive other six of 
the artificers to carry ashore. B u t the anchor was no sooner let go than 
it broke among the rocks, and the vessel was obliged to return to Arbroath, 
without being able either to deliver the provisions, or take the artificers 
on board. T he Light-house yacht was also soon obliged to follow her ex
ample, as the sea was breaking heavily over her bows. A fter getting two 
reefs in the mainsail, and the third or storm-jib set, the wind being S W ., 
she beat to windward, though blowing a hard gale, and got into St Andrew’s 
Bay, where we passed the night under the lee o f Fifeness. In these 
circumstances, it was impossible for the writer to divest himself of much 
anxiety for the fate o f the newly erected beacon, which was still but im 
perfectly fixed to the rock.

Thursday, 24th. A t  2  o’clock this momiug we were in St Andrew’s Bay, standing 
off and on shore, with strong gales o f wind at S W .; at 7 we were off 
the entrance of the T a y ; at 8 stood towards the rock, and at 10 passed 
to leeward of it, but could not attempt a landing. The beacon, however, 
appeared to remain in good order, and by 6 p. m . the vessel had again
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b e a ^  to S t Andrew’s Bay, and got into somewhat smoother water for chap. in.
the night, ^  ISOI, September,

T h e wind still continues at S W ., blowing very hard; at 7 o’clock bore 
away for the B ell Rock, but finding a heavy sea running on it, were un
able to land. The writer, however, had the satisfaction to observe, with his te
lescope, that every thing about the beacon appeared entire, and although 
the sea had a most frightful appearance, yet it was the opinion of every 
one, that, since the erection of the beacon, the B ell Rock was divested of 
many of its terrors, and, had it been possible to have got the boats hoisted 
out and manned, it might have even been found practicable to land: the 
vessel was, therefore, kept in the track of the rock, till it could be determin
ed i f  a landing m ight be effected with the afternoon’s tide. The Yacht, 
in the mean tim e, stood towards the Redhead on the opposite shore, and at '
5 P. M. returned; but both the wind and sea had rather increased. A t  6  
it blew so hard, that it was found necessary to strike the topmast and take 
in a third reef o f the mainsail, and under this low canvas we soon reached 
St Andrew ’s Bay, and got again under the lee o f the land for the night.
The artificers being sea-hardy, were quite reconciled to their quarters on 
board o f the Light-house Y a c h t; but it is beheved that hardly any consi
deration would have induced them again to take up their abode in the 
floating-light. ,

In  the course o f the last night, the wind had shifted from S W . to , Saturday, 26th.
’  Land on the rock af-

W . "N W ., with moderate weather. A t  dav-light, the Yacht steered to- ter an absence of_ • ® four days*
wards the B ell R ock, and at 8 a . m ., made fast to her moorings; at 10, all 
hands, to the amount o f thirty, landed, when the writer had the happiness 
to find that the beacon had withstood the violence o f the gale and the 
heavy breach o f sea, every thing being found in the same state in 
which it had been left on the 21st. The artificers were now enabled to 
work upon the rock throughout the whole day, both at low and high water, 
but it required the strictest attention to the state o f the weather, in case of 
their being overtaken with a gale, which might prevent the possibility 
of getting them off the rock. To-day, one half of the artificers remained 
on the beaCon till half-past 6 p. m ., having been eight hours and a half at 
work upon it. ■

Two somewhat memorable circumstances in the annals of the B ell Rock e“ from th?*rMk 
attended the operations of this day; one was the removal of M r James Beacon.̂
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CHAP. n i.

J807, September.

D ove, the foreman sm ith, with his apparatus, from the rock to the upper 
part o f the beacon, where the forge was now erected on a temporary 
platform, laid on the cross beams or upper framing. The other was, 
the artificers having dined for the first time upon the rock, their din
ner being cooked on board o f the Yacht, and .sent to them by one of the 
boats. B u t what afforded the greatest happiness and relief, was • the re
moval o f the large bellows, which had all along been a source of much 
trouble and perplexity, by their hampering and incommoding the boat 
which carried the smiths and their apparatus. The men belonging to 
that boat were so delighted with this occurrence, that while the bellows 
were in the act o f being hoisted up to their new station, they gave three 
such hearty cheers, from below, as astonished and surprised those who 
were working the tackle on the beacon, to such a degree, that, for a mo
m ent, they let the rope slip through their hands, and had they not speedi
ly  caught hold again, this useful implement might have been dashed to pie
ces,— ^which would have been a misfortune of no small import, considering 
the state o f the works at the present crisis.

Sunday 87th. I t  being now the period o f neap-tides, other ten o f the artificers were sent
ashore to the work-yard at Arbroath, which reduced om* complement at the 
rock to twenty. Thehoats landed the people this morning at 11, but the ma
sons had only about an hour’s work on the highest part o f the foundation of 
the light-house, which was only partially left by the water, the joiners and two 
blacksmiths being busily employed in completing and securing the several 
parts o f the beacon, particularly in screwing the bolts o f the stanchions and 
bracing-chains, and in staying the lower part o f the beams. They continu
ed at these operations till 6 o’clock p. m ,, having been nine hours upon the 
rock.

Monday, 86th. 
The writer sails for 
Arbroath after hav- 

- ing been four weeks 
afloat.

T he joiners and smiths were landed on the beacon at 7 A. M., where 
they continued all day, and were brought off again at 5 P. M.^ The Sm ea- 
ton had just returned from L eith , where she had been sent for sundry ma
terials connected with the work. The joiners and smiths were ten hours upon 
the rock to-day, which was the longest period they had hitherto been upon 
it at any one time. They now had their dinner regularly sent to the bea
con, and could continue at work throughout the whole day, while the weather 
was sufficiently moderate to admit o f the boats plying to and from the rock. 
To-day the water did not leave it, and it  was now the seventh day since the 
lowest part o f the foundation or site o f the light-house had been seen.

    
 



O P E R A T IO N S  OF 1807, 175
T h e Beacon being now in a comparative state of secmity, the Smea- 

ton was left at the rock as a tender, and the writer sailed in the L ight
house yacht, this afternoon, to inquire into the operations of the work- 
yard at Arbroath. After setting sail, and looking back upon the Bell 
R ock , it was quite astonishing to observe the change in the appearance of 
things, which the erection o f these beams had produced. To shipping they 
became an excellent beacon ; while they induced the greatest confidence of 
safety in all who were actively engaged in this work. T h e vessel anchored 
in the bay of Arbroath, at a late hour, when the writer landed, for the 
first tim e since the commencement o f the working season, on the 17th of 
A u g u st; after having been between four and five weeks afloat.

CHAP. III .
1807, September.

T h is morning was occupied in going over the work-yard with M r D a
vid L ogan , clerk o f works, who had charge o f the hewing department. The 
first entire course o f the building was now partly laid upon the platform: 
a few stones o f the’second course, and several of the higher courses, were also 
in progress. B ut from the backward state of the quarries in the production 
of stones o f large dimensions, it was found necessary to make some additional 
exertions for procuring a more regular supply, and a person was there
fore dispatched to the quarries o f Aberdeen and Mylnefield for this pur
pose.

Tuesday, 29th._

H avin g made some further arrangements in the work-yard, the writer 
again embarked in the Yacht, and sailed for the B ell Rock this fore
noon, carrying with him M r Peter Logan, the foreman builder, and the 
artificers who had formerly been at the rock; but who had expressly sti
pulated that they were not to be obliged to continue longer afloat than the 
approaching spring-tides, when it was expected the Beacon works would be 
completely secured for the winter. In  the early part of this day, there was 
little or no wind, but in the afternoon it came to blow very hard from south 
by west, and in the evening it had increased to a hard gale. Having stood 
off to the B ell R ock, and put the vessel under low canvas, we hailed the 
floating-light, and found her labouring very hard with sixty fathoms of 
cable out. W e  then stretched to the southern side o f the Bell Rock, 
when the vessel was laid to ; but the Smeaton, which was also in company, 
being a small vessel, and much hampered with boats, was not in a condi
tion to keep at sea, and as soon as.the gale got up she stood in for A r
broath, and landed M r Francis W a tt, the foreman-joiner, and the artificers 
under his chmrge, to wait a favourable change of weather.

Sails again for the 
Bell Rock,
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/caAPaii.
1807, September. 
W ^nesday, 30th. 

The vessels again se* 
parated by a gale.

October, 
Thursday 1st.

. .This morning i t  was calculated, by M r G loag, the commander o f  
the. Light-house Y ncht, that she had drifted about thirty miles, in a SE . di
rection from the Redhead. A bou t mid-day, the wind shifted to N W ., and 
we steered for St A b b ’s H ead, which was seen about twilight in the evening, 
and our course was directed across the Frith o f Forth. W hen in the act o f 
putting about the ship, the stern boat was very nearly lost, having been 
struck by a heavy sea which unhooked the fore-tackle. A t  midnight we 
got within a few miles of the light o f M ay, and soon afterwards found 
smooth water in St Andrew’s B ay, where we tacked, or “  stood to and 
again,” as the sailors term it, all night.

. This morning the wind shifted to N E . with moderate breezes. In  
the course o f the forenoon we beat towards the B ell Rock, and sailed 
round it, when every thing appeared to be in good order about the beacon. 
H aving no shelter in St Andrew’s Bay with this wind, the Yacht stood 
alternately towards Arbroath and the B ell Rock for the night. The, 
floating-light being a most excellent guide for putting about, before the 
vessel got too near to the rock. The older sailors on board of the Yacht, on 
this occasion, made frequent observations as to the utility o f this tempo
rary light, expressing their admiration at the change of circumstances which 
had led to their cm ising with so much confidence, both by day and night, 
in the immediate vicinity of this dangerous rock.

Friday Sd. 
Effect a landing at 
the rock.

T he wind having come round to N W . with fresh breezes, it soon run 
down the north-easterly swell o f the sea, and at half-past 1 P. M ., all hands, 
to the amount o f twenty, landed on the rock, though not without difficulty. 
Twelve of the masons were engaged during three hours, or till 4 o’clock, in 
excavating the foundation of the light-house, while the eight joiners and 
smiths, who also had arrived with the Smeaton, were employed at the works 
o f the beacon for nine hours and a h a lf; and having continued at^work by 
torchlight, they left the rock at half-past 10 o’clock p. M. .

State o f the Beacon 
after the late gale.

O h carefully examining into the state of things* at the Bell Rock, 
after the late gale, the writer had the satisfaction to find, that the principal 
bedms o f the beacon, with their diagonal supports, cross-beams and stan
chions connecting them to the rock, had not the smallest appearance o f 
working or shifting, as mechanics express it. One of the tie chains had 
indeed given way, and hung loosely from the beacon, and one of the bra
cing screws had wrought off its nut. T his was an evidence that the prio-
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cipal beams from the elasticity of the timber, had been^cted upon by the 
sea, and that they still required some additional stay in the middle. 
Such, however, were the fixtures o f the beacon to the rock with the iron 
stanchions, and its connection at the top, where it was strongly girt with 
circular hoops o f iron, that it was perfectly firm at both extremities. ^̂. 
T h e central support was intended to be effected by means of strong bars 
o f iron, stretching between the principal beams; but the season was now 
too far advanced for such an undertaking, and therefore, the bracing- 
chainsj represented in Plate V I I I ., were attached for the present.

I t  was not a little remarkable, that notwithstanding the impression 
which the sea had produced during the late gale, in shaking the beacon, 
so as to break one of the tie-chains, unscrew one of the bracing-boltSj and 
in shaking several of the smith’s tools from his hearth on the platform at 
the top, yet these tools, and other small articles of iron, were all found 
lying on the rock. The nut o f the bolt, for example, was got immediately 
under the chain from which it had dropped. Several other striking ex
amples o f this kind were observable, shewing how little will shelter articles 
somewhat ponderous in themselves, when they lie at a considerable depth 
in water.

CHAR. HI.
—------- ;------ ^-----
1807, October,

T he wind being west to-day, the weather was very favourable for the 
operations at the rock, and during the morning and evening tides, with the 
aid of torch-light, the masons had seven hours’ work upon the site of 
the building. T he smiths and joiners, who landed at half-past 6 a . m ., 

did not leave the rock till a quarter past 11 p. M., having been at work, 
with little intermission, for sixteen hours and three quarters. W hen the 
water left the rock, they were employed at the lower parts of the beacon, 
and as the tide rose or fell, they shifted the place o f their operations. From  
these exertions, the fixing and securing of the beacon made rapid advance
ment, as the men were now landed in the morning, and remained through
out the day. B u t, as a sudden change of weather m ight have prevented 
their being taken off at the proper tim e of tide, a quantity of bread and 
Water was always kept on the Beacon.

Saturday 3d. 
Working hours great
ly extended.

The wind was southerly during the fore part of the day, and towards even
ing it became quite calm. The boats landed the artificers this morning at 
a quarter before 7 o’clock; when the masons had three and a half hours’

Sunday 4th,    
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c h a p . in. work at the foundation o f the building, hut the spring-tides were now 
1807, October. taking ofF; the best o f them having unfortunately been lost during the 

late gale. T h e smiths and joiners, however, continued their operations 
throughout the whole o f the day, and did not leave the rock till half-past 
12  at night.

D uring this period o f working at the Beacon all the day, and often a great 
part o f the night, the writer was much on board o f the Tender; but, while 
the masons could work on the rock, and frequently also while it was co
vered by the tide, he remained on the Beacon; especially during the night, 
as he made a point o f being on the rock to the latest hour, and was gene
rally the last person who stepped into the boat. H e  had laid this down as 
part of his plan o f procedure; and in this way had acqmred, in the course o f 
the first season, a pretty complete knowledge and experience of what could 
actually be done at the B ell R ock, under all circumstances of the weather. 
B y  this means also his assistants, and the artificers and mariners, got into 
a systematic habit o f proceeding at the commencement o f the work, which, 
it is believed, continued throughout the whole o f the operations.

, The external part o f the beacon was now finished, with its supports 
and bracing-chains, and whatever else was considered necessary for its sta
bility, in so far as the season would perm it; and although much was 
still wanting to complete this fabric, yet it was in such, a state that 
it could be left without much fear o f the consequences of a storm. The 
painting o f the upper part was nearly finished this afternoon; and tlm 
Smeaton had brought off a quantity o f brush-wood and other articles, 
for the purpose o f heating or charring the lower part o f the principal beams, 
before being laid over with successive coats o f boiling pitch, to the height 
o f from eight to twelve feet, or as high as the rise o f spring-tides. A  small 
flag-stalF having also been erected to-day, a flag was displayed for the first 
tim e from the Beacon, by which its perspective effect was greatly improved. 
O n this, as on all like occasions at the B ell R ock, three hearty' cheers were- 
given ; and the steward served out a dram of rum to aU hands, while 
the Light-house Y ach t, Smeaton, and Floating-light, hoisted their colours 
in compliment to the Erection. .

Monday sth. To-day the wind was westerly, and the weather was very w et; but this
was thought nothing of at the B ell R ock, so long as the wind kept mode
rate. A t  a quarter past 8 a . M. the boats landed the artificers. The

Beacon works 
finished for the 
sea.son.
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masons had only 2|- hours’ work at the site of the building, owing 
to the smallness o f the ebb-tide; but the joiners and smiths continued 
their operations till half-past H  p. M ., and were consequently 15 hours and 
a quarter upon. the Rock.

CHAP. m .  

1807, October.

In  the afternoon, and just as the tide’s work was over, M r J ohn R en- Mr Rennie and one
. ' 1 1 1 .  -Air ^  ' . 1  • . , 1  o f  his sons visit theNIE, engineer, accompanied by ms son M r CtEGRGE, on their way to the Rock, 

harbour-works o f Fraserburgh, in Aberdeenshire, paid a visit to the Bell 
R ock, in  a boat from Arbroath. I t  being then too late in the tide 
for landing, they remained on board o f the Light-house Yacht all night, 
when the writer, who had now been secluded from society for several weeks, 
enjoyed much o f M r Rennie’s interesting conversation; both on general 
topics, and professionally upon the progress of the , Bell-R ock works, on 
which he was consulted as chief engineer. The weather continued very 
moderate all n ig h t; but although there was little swell in the sea, yet 
our quarters on board of the Yacht were not the most agreeable, especially 
to strangers. T h e vessel, being perfectly new, was so completely water
tight, that it was hardly possible to keep her free o f bilge-water, and so 
strong was the hydrogenous gas or offensive effluvia arising from it, that it 
had affected the colour o f the paint o f the cabin floor-cloth, and even, to a 
certain degree, blackened the silver plate, coins and watch-cases on board, 
notwithstanding the frequent pumping of the ship, and other means which 
were taken to sweeten her.

T h e  Mtificers landed this morning at 9, after which one of the boats 
returned to the ship for the writer and Messrs Rennie, who, upon land
ing, were saluted with a display o f the colours from the Beacon, and by 
three cheers from the workmen. Both the weather and the tide were 
pretty favourable for the operations, and the masons continued about three 
hours at work. Every thing was now in a prepared state for leaving the 
rock, and giving up the works afloat for this season, excepting some small 
articles, whibh would still occupy the smiths and joiners for a few days 
longer. T h ey, accordingly, shifted on board o f the Smeaton, while the 
Y ach t left the rock for Arbroath, with Messrs Rennie, the writer, and 
the remainder o f the artificers. B u t, before taking leave, the steward 
served out a farewell-glass, when three hearty cheers were given, and an 
earnest wish expressed, that every thing, in the spring o f 1808, might be 
found in the same state of good order as it was now about to be left.

Tuesday 6th. 
Works given up for 
the season.

Z 2
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1807, October.

Number o f days the 
jirtificers were actu
ally at work.

v l t iL L  R O C K  L IG H T -H O U S E .

In  concluding the account of the first season’s work, the writer may 
observe, that he had not at any time previously to his engaging in the Bell 
R ock works, been more than live or six days at sea on a stretch, even in 
the course o f his voyages to the Northern Light-'houses. But on the pre-- 
sent occasion he had now been afloat upwards o f seven weeks, with the 
exception o f a single day spent in the W ork  Yard. Upon his return to 
the shore, therefore, after having successfully closed these critical opera
tions, he felt a mixed emotion o f happiness and gratitude, for so pros* 
perous a termination ; and, participating in those feelings which are 
known to actuate the mariner, after a dangerous voyage, he looked with 
thankfulness to that Providence which had preserved those engaged in the 
work under so many perilous circumstances.

T h e period during which the works had been continued, appeared of 
much longer duration to every one than it really was, for, upon calculating 
the actual time spent upon the rock, it amounted to about 180 hours, 
o f which only 133  or about IS j  days, o f 10 hours each, could be said 
to have been actively employed. Upon looking back on this result, the 
writer is astonished at what had been accomplished in so short a period; 
for besides the erection of the principal beams of the Beacon-house, some
thing considerable had also been done towards the preparation of the 
site o f the Light-house. H e  cannot, therefore, help thinking, that the 
experience of this season’s work at the B ell R ock, affords a good example 
o f what may be executed under similar circumstances, when every heart 
and every hand is anxiously and zealously engaged; for the artificers 
wTought at the erection of the Beacon as for life  ; or somewhat like men 
stopping a breach in a wall to keep out an overwhelming flood.

P rogress of the  W ork.

In stating the progress o f the B ell Rock works at th e ‘close of the 
first season, it is hardly necessary to say, that, for success, and ultimate 
utility, they far exceeded the writer’s most sanguine expectations. B y  
the erection o f the frame-work o f the Beacon-house, the rock had in a 
great measure been robbed o f its terrors to those employed in building 
the Light-house. A t  all times when a boat could be put to sea, or ap
proach this sunken reef, there was not now that actual danger in landing 
which formerly presented itself. Should the Tender in  future go a-drift.
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br a boat happeu to be wi-e6ked on the rock, the Beaeon could now*, be cHAF/hi, 
looked to as a place o f shelter, till more efficient means could be resorted . i807, October, 
to. T h is work had always been a great desideratum with the writer, who 
had now chiefly to consider how the future steps were to be attained, 
liaving much less to occupy his attention in. regard to the safety of the 
people employed. . .

The whole o f the artificers being collected at the work-yard of Arbroath, 
in the latter end o f the month of October, their number amounted to 
forty-four. It, therefore, became indispensably necessary to get forward 
with the quarries, otherwise a number of experienced workmen must have 
been paid off, which would have been attended with much disadvantage to 
the operations at the rock next year. There was now every prospect 
that by mid-summer, the foundation or site of the Light-house would be 
completely excavated and ready for commencing the building f while as yet 
the hewing of one entire course had not been completed, for want of ma
terials, although th# stones o f three or four successive courses were in pro
gress. F or example, 10 blocks of granite were still wanting of the first 
course, 30  blocks o f the second, which measured 18 inches in thickness, 
and 20  blocks o f the third, and so o f other courses. T he procuring o f a 
sufficient stock of materials, and getting the quarries into a more regular 
system of supply,, became an object which we shall more particularly notice 
under the article Building Materials, in the following chapteter.

T h e W ork -Y ard  at Arbroath, where the stones were collected and 
hewn. Consisted o f an inclosed piece o f ground, extending to aJ)oqt three 
quarters o f an acre, co n ^ ien tly  situate on the northern side of the 
Lady Lane, or street, leading from the western side of the Harbour, being 
only about 200  yards distant from the Light-H ouse shipping birth, as will 
be seen from Plate X I I . Upon this plot of ground there was built a suite 
or range o f barrack-rooms for the artificers, and the several apartments 
connected with the engineer’s office, mould-makers’ drawing-room, stores, 
work-shops for smiths and joiners, stable, &c. extending 150 feet along 
the north side o f the work-yard, which were now fully occupied. > Shades 
of timber were also constructed for the workmen in wet weather, arid a 
kiln for burning lime. In  a centrical position o f this ground, a circular 
platform o f masonry was built, on which the stones were laid when dressed, 
and each course tried and marked, before being shipped for the rock. 
T his platform measured 44 feet in diameter; it was founded with large 
broad stones, at the depth of aboqt _2 feet 6 inches, and built to within

Work-Yard.
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CHAP. III.

1807, November.

10 inches of the surface with ruble work; on which a course of neatly 
dressed and well jointed masonry was laid, of the red sandstone from the 
quarries to the eastward of Arbroath, which brought the platform on a 
level with the surface of the ground. Here the dressed part of the first 
entire course of the Light-House was now lying, and the platform was 
so substantially built as to be capable of supporting any number of courses 
which it might be found convenient to lay upon it, in the further progress 
of the work.

November. M r Gloag, who commanded the Light-house Yacht, had been suc
cessful in grappling and finding the old moorings of the Pharos floating- 
light, from which that vessel had drifted after the dreadful gale o f the 
6th o f September. These he had weighed, and removed to within about 
400 fathoms o f the new ground taken up by that vessel, and had placed a 
buoy upon them, that, in case of her again drifting, any vessel canying the 
floating-light could immediately be brought to ride Ht these spare moor
ings. T he Y ach t had also lifted three o f the four floating buoys, with 
their chains and mushroom anchors, from the neighbourhood of the B ell 
R ock, leaving one set for the use o f the vessel occasionally attending for 
the purpose o f inspecting the Beacon. In  the course o f the month of N o 
vember several very severe gales o f wind occurred, and M r W a tt, the 
foreman joiner, who had been appointed to examine the rock at spring- 
tides, when the weather would permit, with three or four artificers, found 
some small repairs necessary, in consequence o f damage which the Beacon 
had sustained.

Sunday 32d- 
The Writer visits the 
Rock»

On the morning of the 22d of this month, the writer landed at the Bell 
Rock, when the greater part of the bracing-chains of the Beacon were 
in a loosened state, and hanging from their eye-bolts, like so much shipwreck. 
Two of the chain-bats were also drawn, which had lifted considerable masses 
of the rock along with them. But after a most careful and minute exa
mination of the six principal beams of the beacon, and their respective sup
ports, it was satisfactory to find that the great hon-stanchions had not the 
smallest appearance of working or shifting; the wedges of timber and iron 
having exactly the same appearance as when they were at first driven home 
by the hammer; the coating of pitch and tar was also as entire upon the 
seairis and joints as when first applied. Every thing connected with the 
fixing of the beams at the top was likewise in good order. Nor was it 
less surprising, after so much stormy weather, tto find that the ruble build-
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ing, with Pozzolano’s mortar, used in  filling several holea in the site of the 
Beacon, remained in its place, having now become fully as hard as the ad
joining parts o f the rock.

A lth ough it was found that the bracing-chains could not withstand the 
shaking and tremulous motion o f the Beacon, yet they were again set 
up and tightened, with the exception o f the two that had lifted their bats, 
with a mass o f the rock; which were knocked off altogether. I t  is here 
worthy o f remark, that the bolts of the bracing screws had always a ten
dency to unlock, and one o f the nuts, as before noticed, had even unscrewed 
no less than three inches. To prevent this in future, a piece o f small wire 
was turned round the threads of each screw, which had a tendency to pre
serve th em ; but still the chains stretched, became loose, and broke their 
eye-bolts, or lifted part of the rock with the strain. The bracing-chains 
naay, hoWever, be conceived to have had some effect in checking the force 
o f the waves, as was observable in the operation of the sea upon the ex
tensive beds o f marine plants. I t  often happened, when heavy seas were 
rolling along the BeU Rock, which at a distance threatened to overrun 
the whole, that, upon reaching these beds o f fuci, with which the flat and 
level parts o f the rock were thickly coated, the velocity and force o f the 
waves were immediately checked, and in a great measure destroyed.

CHAP. M ,  

1807, November.

T h e unlocking o f screws, where washers had been introduced as a secu
rity, was rather unexpected, and the writer took an opportunity of con
versing w ith his much respected friend Professor P l a y f a i r  of Edinburgh, 
regarding this circumstance,. The Professor observed, that be bad experien
ced some inconveniency o f this kind ficom the unlocking o f almost all the 
screws o f a telescope, which had been sent to him from Londoif by the 
mail-coach. Indeed from the spiral form of the screw, which is, in fact, an 
inclined plane, M r Playfair readily accounted for such an occurrence; and 
when reflected upon, it seems to be an effect rather to be looked for, and is 
a reason why rivetting the point of a bolt, in preference to screwing it, 
should generally be resorted to, where much friction or motion is to be ap
prehended.

Professor Playfair’s 
observations about 
the unlocking of 
screws.

A t  this visit to the B ell Rock, the writer went also on board of the 
Floating-light, where every thing was found in good order. On some occa
sions M r Sinclair, the commander, stated, that the vessel had rolled exces
sively hard; that she had shipped t^ o  or three very heavy seas over the

State of theYloating- 
light.    
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' i p p . in, waste-boards, and that he had found it occasionally necessary to veer out
180T, December. 80  fathoHis o f Cable. H e  also stated, that the floating-light had been run

fou l q/* by a large smack-rigged vessel, with all her canvas set, though the 
lights were burning perfectly clear. This vessel had struck upon the lar
board quarter, damaged the taff-rail, and started three o f the floating-lights’ 
trenails. That they immediately hailed the vessel, but she sheered-off, and 
her crew made no reply. The smack was beating to the northward, and 
was much lumbered on the quarter-deck with packages of ear then-ware, 
which were distinctly seen upon her deck from the brilliancy of the lights.

The sailors on board of the floating-light were all in good health, and ap
peared to be satisfied with their situation: The master, however, mentioned, 
that his crew, particularly the young men, calculated very sharply about 
their turns for leave on shore, which came round in the course of about six 
weeks. Indeed, the probability is, that had the seamen not been rather com
pelled to this duty, as a protection against the Impress-service, it might 
have been found extremely difficult to get able seamen to undertake so 
dreary a life as the continual round of riding at anchor in the open sea, 
without the company o f other shipping, or the pleasure o f intercourse with 
the shore, as is the case in the ordinary road or anchorage for shipping.

T he several departments o f the B ell Rock works being arranged for the 
winter months, the sloop Smeaton was appointed to make several trips to the 
quarries for stones, while the Light-house Yacht, being stationed at Arbroath, 
was to attend the Floating-light, and carry off the artificers to examine 
the state o f the Beacon at spring-tides. The writer having adjusted these 
matters, returned to Edinburgh on the 4th o f December. Here he was 
employed in preparing the necessary implements, procuring materials, and 
in other objects connected with the work, which will fall more properly to 
be noticed in the transactions o f the year 1808.
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C H A P T E R  IV .

SHIPPING.— IM PLEM ENTS.— BU ILDIN G M A TE RIALS,— AN D PROGRESS 

OF TH E  BELL ROCK WORKS IN THE Y E A R  1808.

A f t e r  taking some notice o f the preparations made during the winter 
months, or early part o f the year 1808, it is proposed, in describing the 
progress o f the works o f this season, to adopt the form o f a journal or diary, 
as in the preceding chapter. The last year’s operations being more of a pre
liminary nature, the implements and apparatus employed were few in num
ber, and simple in their construction. But the facilities to be afforded 
by the erection of the Beacon were such, that not only the site of the build
ing was expected to be prepared, but it was hoped that some of the courses of 
masonry would also be laid during the,ensuing summer. I t  therefore be
came necessary to be provided with shipping, and every article, both o f 
implements and building materials, however small the actual progress of 
the work m ight ultimately be.

CHAP. IV. 

1808, January.

Shipping.

I t  has already been noticed, in the course of last year’s operations, that The New Tender, 
much inconveniency, and no small degree of hazard, were experienced in 
making the numerous passages between the Bell Rock and the Floating- 
light, especially when the boats were crowded with artificers. Not having 
previously been so fully aware of these circumstances, and with a view to 

‘ save expence, the Floating-light was likewise applied to the piupose o f a 
tender. She was consequently moored at a more considerable distance from 
the rock, as will be understood from Plate V . ; but as, from the nature o f 
her tackling, she coidd not be cast loose upon any emergency, she was 
found to be but ill adapted to the uses of a tender.

A  a
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CHAP. IV.

1808, January. 
Is named The Sir 
Joseph Banks.

The writer having represented this to the Light-house Board, was 
immediately authorised to provide a vessel, to be exclusively employed for 
the service o f the rock. H e  accordingly pmrchased one upon the stocks at 
Arbroath, in  such forwardness, that she was launched upon the 18th of 
January 1808. This vessel was built by a M r Thomas Fem ie, and was 
considered so complete in the mould or figure o f her huU, that some of 
the best judges o f shipping have described her as one o f the handsomest 
vessels which perhaps had hitherto been built in Scotland. On account 
o f the exertions o f the late Sir Joseph Banks, in his capacity o f one 
o f the Lords o f Trade, in procuring the loan from Government, for the 
use o f the BeU R ock Light-house, already alluded to in the Introduction 
to this work, the writer suggested, as a mark o f respect, that the new. 
tender should be named “  T he Sir Joseph Banks,” to which the Light
house Board most readily acceded.

Is rigged as a 
sehonner.

She was no sooner launched, than her rigging and equipment, in the 
best manner, were undertaken by professional people; but the inspection of 
the interior fitting and accommodations was kindly undertaken by the late 
Provost Balfour o f Arbroath, a gentleman who took great, delight in ar
chitectural pursuits, and who, upon all occasions, felt the most lively inte
rest in the operations of the B ell R ock. In  order that this vessel might 
stow two' large boats upon deck,, and be got as qmckly as possible under 
sail, in the event o f her breaking adrift, ■ she was rigged as a schooner; and 
that, by the application of a. tackle from each mast, the boats might be 
conveniently managed, in getting them in and out o f the vessel. The Sir 
Joseph Banks being only 81 tons register, it was necessary to lay out the 
births, for the several departments o f the service, with all possible attention to 
the economising o f room. The forepeak was accordingly fitted up with a co
boose for cooking ; immediately aft o f this birfh, a compartment was set oflf* 
for the ship’s company and the landing-master’s crew, with births for fifteen 
sailors. B u t Ja^k is by no means ill to satisfy with his sleeping-place, and 
it was often found necessary to encroach upon the allotted number for this 
birth, according to the exigencies o f the service. The waist or middle 
o f the ship was set apart for the artificers, and was capable of contain
ing forty men. S till proceeding aft, a s m ^  birth was set off fm  the mate 
and Seward, which communicated both with the artificers’ birth, and also 
with tte  cabin for the engineer’s assistants, the landing-master, and the cap
tain of the tender. In  the stemmost part of the ship, a cabin was fitted up 
for the use o f the w riter; the whole being found extremely commodious
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in d  suitable. From  the great proportion of the ship required for the 
birthage o f seamen and artificers, the hold of this small vessel was much 
curtailed, there being hardly more room left than was sufficient for contain
ing a stock o f provisions, water and fuel, for any length of time, besides 
stowing two or three tiers Of casks o f limei cement, and other necessaries 
for the use o f the work. '

C H A P . IV . 

1808, January.

Continuing the description o f the marine part of the establishment, we Praam-boats, or
t  - 1  p  . Stone-lighters.

next notice three new praam-boats, or stone-hghters, built for conveying 
the building materials to the BeU R ock, from the vessels employed in 
bringing them from the work-yard at Arbroath. The term Praam-boat is 
applied to a certain description of Norwegian boats, having their stem and 
stem  rounded after a peculiar fashion. The introduction of this phrase, in 
the B ell R ock service, was purely accidental, having been applied, by Cap
tain Grindlay, M aster o f the Trinity-H ouse of L eith , to the first or experi
mental stone-lighter, from its resemblance to the praams of Norway.

. Those now alluded to, however, were built o f a more rounded form, after 
the D u tch  manner. They measured over all, on deck, about 28 feet by 8 
feet 6  inches, and their depth o f hold'may be stated at 2  feet, for, being built 
by different carpenters, they were not exactly o f the same dimensions. They  
had a considerable spring or sheer, and were constructed for carrying their 
cargoes entirely upon deck; which formed a kind of cockpit in the waist, 
having a high gunwale on each side, and a break, both fore and aft, 
as w ill be seen in P late X I ., the first tier of stones seldom reaching above 
the level o f the gunwale. They had, Qonsequently, little or no hold, having 
only what was sufficient for stowing some pig or cast iron ballast, a few empty 
casks, with the necessary warpsj kedge-anchors, and grappling-irons.

These lightmrs were built o f uncommonly strong materials, both in Precautions taken for 

their timbers, outward planks, and ceiling or lining, which last was caulked ter-tight and buoy- 

and secured in a manner similar to that described for the Floating-light, so 
that although the outward skin were damaged, by striking or rubbing on the 
rock, there would still be an additional defence against sinking. Such, how
ever, TOS the presentiment of danger attached to the landing-department, 
that besades the precaution o f ,a  water-tight lining, each praam was pro
vided witJi twelve strong empty casks, which were stowed in th ^  hold, 
and were sufficient to float and render her buoyant, in case o f a&ident.
T h e praams, therefore, became so many life-boats moored in the neigh
bourhood o f the rock.- ■ .

A  a 2
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CHAP. IV .

1808, January. 
Method o f mooring 
the Praam-boats.

These praams had but one hawse-hole, and that they might ride 
more easily at their moorings in the open sea, it was placed amid-ships, 
and as low or near the water-line as possible. The chain-hawsers with 
which they were connected to their respective floating-buoys and mushroom- 
anchors, were made of rod-iron, one-half inch in diameter, turned into as 
short links as possible. This piece of chain was about flve fathoms in 
length, and was attached to the praam by a .strong hook, connected with 
her bits, the farther end being m a ^  permanently fast to the mooring-chain 
o f the mushroom-anchor. From the lowness o f the hawse-hole, and its 
central position in the praam, and from having only a short piece of chain 
to carry, which connected the boat to the mooring-buoy, may be attributed 
the astonishing ease and safety with which these boats rode at anchor. So re
markable was this, that while the tender, and the other vessels in the service, 
were tossed about, and shipping a great deal of sea, and even at times obliged 
to slip their moorings, the praams floated with an easy undulating motion, 
and were generally as dry upon deck during a gale, though loaded with 
ten tons o f stone, as if, to use a sailor’s phrase,* they had been riding in a 
m ill-pond. The facility, also, with which the praams were attached and 
disengaged from their moorings, was another very great conveniency to the 
work. In  unmooring them, all that became necessary was to unhook the 
hawser-chain from the bits, and throw it overboard, with a small floating- 
buoy attached to it, for the purpose o f suspending the hawser-chain for the 
tim e. In  the same manner, in making the praams fast to their moorings, 
this chain was simply to be laid hold of, by taking the small floating-buoy 
on board. T he chain was then slipped into the hawse-hole, by a corres
ponding slit in the stem o f the praam, and then attached to the bits, when 
the process was complete. B y  inspecting the diagrams in Plate X I ., this 
process will be better understood.

Attending Boats. . The two cutters or boats employed last year for transporting the artifi
cers from the Floating-light to the B ell R ock, were found to be rather too 
small in rough weather. They measured 16 feet in length of keel, 5 feet 
3 inches in breadth, on the mid-ship thwart or seat, and 2  feet 6 inches in 
depth. These boats were of as large dimensions as the floating-light could 
stow, after making the necessary allowance for ranging her cables op <Jeck. 
They had square sterns, were rowed with four oars, and accommodated 
twelve sitters, including sailors. B ut the Sir Joseph Banks being entirely 
fitted as a tender for the works, the stowing of large landing-boats be
came a principal object. H er boats were therefore made as large as pos-
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sible,: due regard being had to their convenient management and fitness 
for the sm all creeks or landing-places at the rock. A fter a careful consi
deration o f these circumstances, it was resolved that the two new attending- 
boats should measme 20  feet in length o f keel, 5 feet 8  inches in breadth, 
and 2 feet 10 inches in depth. They were rowed with eight oars, double 
banked, or two upon each thwart, and could accommodate eighteen sitters 
each. They -were ropud in the stern, fitted with a backboard and a conve
nient seat for the cockswain, who steered with a yoke and lines, instead of 
a tiller.

189

CHAP. IV.. 

1808, January.

O ne o f these boats was called The M ason, the other T he Seaman. The  
latter was fitted Up as a Liife-boat, somewhat after Greathead’s method, being 
lined and girded with cork, to the depth of three streaks below the gunwale. 
In  case o f accident, therefore, by the biliging of either boat upon the rock, 
^she was rendered more buoyant by the cork lining and sheathing. They 
were built in L eith , and before being sent to the rock, the buoyancy of 
the L ife-boat was tried, when it was found that she would float with thirty 
people on board.

Life-Boat.

Implements.

From  the wasting effects of the sea, the Bell Rock is formed into nume
rous benches and gullies, and its surface is consequently extremely rough 
and irregular. The site o f the Light-house being in a central position on 
the rock, it became necessary to make some provision for conveying the large 
blocks o f stone speedily from the respective landing-places to the site o f 
the bu ild in g; or at least within the range of the cranes or machinery to 
be employed in laying them. *  In  ordinary situations, the most obvious me
thod would have been to clear away the inequalities o f the rock ; but here, 
from the lowness o f its position in the water, such an operation would have 
been extremely tedious and difficult. Besides, every portion of the Bell Rock 
was held sacred, excepting in so far as it was absolutely necessary to exca
vate or remove part o f it, in fixing the Beacon-house, and in preparing the 
foundation of the Light-house. Instead, therefore, of quarrying the rocky 
the writer found that the most advisable process would be, to lay cast-iron 
railways round the. site o f the Light-house, projecting to the several land- 
ing-places, on which waggons could easily be wheeled in all directions, as 
will be seen by tracing the dotted lines on Plate V I .

Railways.
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' 1868, January.

BELL ROCK LIGHT-HOUSE.

For this purpose, patterns were prepared in the course-of the winter^ 
from which castings o f the several compartments o f the railways were made 
by M r John Baird, ©f the Shotts Iron W orks. These rails were cast in 
lengths o f four feet, and supported upon props and frames of cast-iron, 
varying in height from six inches to five feet, according to the inequali
ties o f the rock, that the whole m ight he laid upon one level. Besides the 
tracks for the wheels o f the waggons, it was necessary also to provide a 
tracking-path o f the same m etal, which was formed of ribbed work, 
rested upon the supports o f the rails, as will be understood from the diU- 
graihs in Plate X .  T he waggon-tracks were of the form technically termed 
Plate-rails, which were found convenient for making the necessary fixtures. 
The edge-rail is less liable to friction, and is certainly greatly preferable to 
the plate-rail, where the track is liable to be impeded with dust, and other 
adventitious m atters; objections which do not apply at the Bell Rock, 
where the rails were every tide considerably under water.

Waggons, I t  was necessary that every thing intended to be left on the BeU R ock
during the working season, should have as little buoyancy as possible, and 
as it would have been extremely inconvenient to have removed the waggons 
from the rock, which were to be employed in conveying the blocks o f stone 
from the landing-places to the Light-house, they were instructed entirely 
of iron, excepting two pieces of oak timber, which were bolted upon the top, 
to form a seat for the stones. These waggons, represented in Plate X .,  
moved upon four trucks or wheels of cast-iron, measuring one foot two 
inches in diameter, placed two feet six inches asimder, being the length 
of the axle, and breadth o f the railway. Each waggon was provided 
with a handle, which shifted at pleasure to either end, for the conveniency 
of reversing the motion, without the necessity o f turning the vehicle. B u t 
what was more peculiar to these waggons, was a joint in the middle o f 
the perch or double frame, connecting the wheels, by means o f which they  
were made applicable to the circular tracks of the railway round the site  
o f the building.

Triangular Crane. Connected with the cast-iroii railways, preparations were also made at 
;• the eastern landing place, for liftin g the stones by means of cranes or 

othfr machinery from the Praam-boats, and laying them upon the wag
gons to be conveyed to the building. A fter a good deal o f consideration, 
patterns were prepared for an apparatus consisting chiefly o f six pieces o f 
cast-iron, four of which measured 12  feet in length, and of a correspond-
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, jn g , stren gtn .. A s  will be seen in Plate X I .', these barsm et .at the top 
in the form  o f two sets of sheers, but their lower enfls were placed 
about 9 feet asunder. Connected with these, a pair of sheers were set 
up, which were moveable upon a bolt, and worked with a crab or winch 
machine, the whole being strongly batted to the rock. W h en  the moveable 
pair o f sheers, with their attached chain and hook, were suspended outwards 
over the stone to be;|ifted from the praam, the chain was hooked to the 
Lew is-bat, previously inlserted into the block. The sheers were then raised 
till they were brought to a perpendicular position, when the motion of the 
winph was reversed, and the sheers were lowered inwards upon the wharf, 
and the stone thus laid upon the waggon. The chain was then unhooked, 
and the sheers were ready for lifting another stone, as will be better under
stood by referring to Plate X I ., with its letter-press description.

191

CHAP. IV .

1808, .fanuarj,'

H aving, in the foregoing article, described the implement employed in crane with moveaWe 
landing the stones on the Bell Rock during the year 1808, we are now to 
notice the crane employed in laying or building them. I t  appears from M r 
Smeaton’s Narrative, that the implements chiefly used for building at 
the Edystone, were a pair of moveable sheer-poles and a set o f triangles, 
most ingeniously applied to their respective purposes. B ut such imple
ments must have come far short o f the expedition which the writer had 
conceived to be necessary at the B ell R ock, both on account of the much 
greater extent o f the building, and also froni its foundation being so 
much lower in the water. A fte r , considering the subject, and making 
minute inquiries into the practice at various public works, he found no 
implement o f the description, which he considered applicable to his pur
pose. T he common sheer-poles, still chiefly in use, were recommend
ed as having upon the whole been successfully employed at the E dy
stone. In  some instances, the common crane, with the beam fixed at the 
top, at right angles to the shaft," was applied for laying heavy materials.
The writer, however, laid it down as a proposition to himself. That a more 
efPective mode o f building must be adopted at the B ell Rock than had 
hitherto been in use, by which all the stones at any time likely to be land
ed in the course o f a tide, might be built and secured before the artificers 
left the rock.

The chief difficulties attending the application of the common crane in 
such a situation, consisted in the laying the stones perpendicularly into 
their respective places, as they were all of a dove-tail or angular form, 
as will be seen from Plate X I l I .  T he fixed beam o f the common crane was
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CHAP. IV . further objectionable, from its being more liable to interfere with the guy
1868, Jannary. Topes. I t  would also have been difficult to have lifted it either laterally or

perpendicularly upon the building, from one course to another. To these may 
also be added the great obstruction which the beam would have presented to 
the waves o f the sea at high water. A ll these objections, however, were in a 
great measure got over, by substituting a moveable beam to work upon a bolt 
at the foot or lower end o f the upright shaft, instead o f a 'fixed beam 
at the top in the usual manner. B ut as we shall have occasion again 
to notice this machine in the operation o f building, we shall here refer to 
Plate X I V . with its letter-press description. Three of these cranes, with  
moveable beams, were prepared for the work, in the course of the winter, 
one with an upright shaft o f 28 feet in length, for laying the prepared 
stones upon the platform in the work-yard at Arbroath, and other two, 
with shafts o f 21 feet, for building at the rock.

Sling Cart. Though noue of the stones o f the B ell Rock Light-house were like
ly to exceed two tons in weight, in their finished state; yet, in their 
undressed state, they were much more ponderous. From  the waste at
tending their dove-tailed form, and the working them sinuare on all their 
sides, the blocks from the quarry were greatly reduced ; in many instan
ces, to one-half of the cubical contents o f their quarry dimensions, before 
they were brought to the size of the moulds. The stones had not only 
to be conveyed from the harbour of Arbroath to the work-yard, a distance 
of from two to three hundred yards, but also required to be frequently 
lifted from place to place; as, for example, when in a hewn or dres
sed state, they were removed to the circular platform, in the middle o f the 
work-yard, to be tried and marked ; — they were again shifted from this posi
tion, and ultim ately carried to the harbour to be shipped for the rock. From  
the various movements which each stone had thus to undergo, it became an 
object of importance to the facility and efconomy of the work, to'consider 
how this could be most conveniently accomplished. H ad a cart or carriage, 
with four wheels o f the ordinary construction for great loads, been em
ployed, it would have been extremely troublesome, in all the operations o f 
loading, turning and moving from place to place. T o have attempted to avoid 
this by the use o f waggons with low wheels, and the introduction of railways 
along the quays and public streets o f Arbroath, would also have been ob
jectionable, especially as the object could be much more conveniently ob
tained by the use o f what is called the W oolw ich Sling-cart, represented in 
Plate X . B y this machine, the weight is simply raised off the ground with a
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A'Tirheel and pinion apparatus fixed upon the frame of the cart, and in this 
manner, the stpne, instead of being lifted upon the body of the carriage, had 
only to be susjpefaded at the necessary height for overcoming the inequali
ties o f the road. This vehicle had long been used with great advantage by 
m ilitary engineers, in moving ordnance; but was probably first employed 
at M ylnefield Quarry, and the B ell Rock works, in transporting blocks of 
stone.

19S

CHAP. IV .

IBOft, January,

, Another implement prepared, in the course o f the winter, for the 
vBell Rock work-yard, was the Carpenter’s jack, used for raising ships upon 
. ’the blocks or props for the purposes o f repair. This machine, which is simple 

in its construction, and direct in its application, consists o f a rack and pinion, 
enclosed in a frame o f oak timber, strongly bound with iron, as represented 
in P late X .  B y  working the handle of the jack, the stone-cutter is 

. enabled, without the assistance of his fellow workmen, to turn and Iny 
the heaviest stone to his hand. This apparatus the writer hrst saw{ psed 
to much advantage, by the quarriers at Portland Island, in the year 1 8 0 1 ; 
and though it had not perhaps at that time been put into the hands of the 
stone-cutter, it was obvious that it might also be applied to his pmpose 
with equal effect. .

Carpenter’s Jack.

I t  may fm ther-be noticed, regarding this useful implement,.as strongly 
marking the prejudices o f habit, that M r M ylne, the proprietor of M ylne
field Quarry, who, with enlightened views, furnished his works with ma
chinery o f the very best description, among other articles, provided a num
ber o f these jack-machines for his quarriers, but, for a long time, they could 
not be induced to make use o f them. One of the men, however, happening, 
of his own accord, to apply the jack in turning a heavy block, its utility soon 
became apparent; and M r A llan the manager, who had previously taken 
considerable pains to get the jack introduced, was at length not a little 
pleased to find it, after having been laid up in store as useless, in much re
quest throughout that extensive quarry.

A  Lew is B at, o f some form, for lifting large stones, is believed to have 
been known to the ancients. But that now in common use is generally 
understood to have been at least improved by the French engineers, wbb, 
in honour of their Sovereign, gave it the name of Lew is. This useful 
implement is so universally known in practice, for its great utility in build
ing with heavy materials, that it is hardly necessary to do more than sim-

B  b

Lewis Bat.
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CHAP. IV. ply allude to it. I t  consists o f five pieces of iron, three o f which, forming a 
1808, January. dovetail, like an inverted wedge or the keystone of an arch,,, are inserted 

into a corresponding hole cut in the stone. The fourth is the bolt con
necting the shackle-piece, by which the weight is suspended, as will be 
better understood by referring to the sketch or diagram illustrative of it in 
P late X I .  O f  this implement, it became necessary to furnish several do
zens, as well from the variety in the weight, as from the figure of the stones 
many o f them requiring two Lewises to produce a proper balance. But 
the number was more particularly enereased, from the different sets re
quired for ■ the workyard, the stone-lighters, and for the Bell Rock, where 
it was necessary to provide against loss, to which this service was so pe
culiarly liable.

Moulds. A s  the whole of the stones of each course or tier o f this building were 
connected or let into one another, by a system o f dovetails, diverging from 
the centre to the circumference, after the manner o f the Edystone Light
house, as will be seen from P late X I I I , each particular stone required 
to be cut with accuracy, to fit its precise place in the building; and as even 
the form into which the blocks o f granite were made, often depended upon 
the adventitious produce o f the quarries, it became a very considerable ope
ration to prepare the necessary moulds or patterns for the respective courses. 
W h en , therefore, the thickness was ascertained that a lot o f these stones 
would admit being dressed, a plan of the particular course was first 
drawn upon paper by the Clerk o f W o rk s ; a certain compartment of the 
course was then protracted o f the full size, upon a platform of polished 
pavement, measuring 70 feet in length, and 25  feet in breadth, and oc
cupying part o f the ground floor o f the workmen’s barrack. From this 
enlarged draught, M r James Slight, the principal mould-maker, took his 
dimensions in making the moulds o f the frill size o f the ground-plan o f  
each stone, on which were marked the necessary directions for the stone
cutter, both as to the thickness o f the course, and the position of the 
connecting joggle-holes, trenails and wedges.

These moulds being made with great precision, were- carefidly marked 
;p d  numbered with oil paint, according to the positions which the respec
tive stones were to occupy. They were made o f weU seasoned fir timber, 
and dressed clean in the form o f open frame-work, measuring from three 
to four inches in  breadth, and from one-half to three-fourths of an inch 
in thickness. A t  the angles and joints, thin plates o f iron were screwed
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upon these frames, to strengthen and preserve them ,; while the work
men were m aking their draught-lines, and in their numerous applications 
o f them  in tile process o f hewing the stones. Each course o f the solid 
part o f the building required from three to five moulds, of the form 
delineated in Plate X .,  which were carefiiUy laid aside in sets, till the 
particular course to which they belonged should be landed upon the 
rock, and secured in the building. In  a work o f this kind, such a precau
tion was indispensably necessary; for, in case o f loss or accident to any 
o f the stones, in landing them at the Rock, it would then only have been 
necessary to send to the work-yard, referring to the particular number of 
the m ould, from which another stone could speedily have been prepared.

CHAP. IV . 

1808, January.

In  the first designs for the B ell Rock Light-house, the writer had 
m odelled a cofferdam, five feet in height, intended to have been erected o f 
cast-iron, round the site o f the bmlding, that the work in its early stages 
m ight be continued for a longer period, both during the ebb and flood 
tides. T he experience o f last season’s work, however, shewed that the 
erection o f the proposed cofferdam would have been attended with con
siderable difiiculty; and, to have rendered such an apparatus equally 
useful during ebb-tide as flood-tide, would have required the pumping o f 
water by machinery more complicated and powerful than the situation o f 
the B ell R ock would have admitted.

Cofferdam.

T h is idea was therefore laid aside, and two Pum ps, o f a simple con
struction, were prepared, for clearing the foundation-pit o f water. They 
measured about twelve feet in length, and were o f a square form, both 
externally and internally, having each a void o f ten inches. They were 
made o f fir timber, three inches in thickness, strongly jointed, and put 
together with white-lead paint, having also a number of cross bars 
and bolts o f iron, to strengthen them for withstanding the atmospheric 
pressure upon so considerable a surface. These pumps were furnished with 
a wooden spear or rod, having a cross head or handle at one end, and a lea
thern valve attached to the other. This valve was o f a very simple construc
tion ; it  collapsed when plunged into the water, and was inflated by the re
turn draught delivering a quantity o f water equal to the cubical contents 
of the void or chamber o f the pump.

There were four Crabs or W inch-machines prepared for working the dif
ferent purchases required in the various departments o f the work, as, for ex-

B  b 2

Pumps.

Winch-Machines.    
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CHAP. IV . ample, in liftin g the stones from the praam-boats, as represented in Plate
1808, January. X I .  A nother o f these machines was fixed on the temporary wooden bridge

of communication, erected between the Beacon-house and Light-hojise, as 
w ill be seen in Plate X I I . ■ Other two of these machines are hkewise re
presented for raising the stones from stage to stage upon the building, as 
will be more particularly described in the letter-press description of this 
Plate. These machines were made wholly o f iron, excepting the bushes 
for the gudgeons working in, which were of bell-metal. They were calculat
ed to work vi'iik-vAiiSLt is caSleA. double and single pu7'chases, according to 
the weight o f the stones to be lifted. They were very powerful in their 
operation : the winch or barrel being twelve inches in diameter, gave the 
single purchase a power o f about fifteen to one, and the double purchase 
about sixty to one. These machines were calculated to work with five tons. 
The weight of the largest size, was altogether about 10  cwt., so that they, 
were not easily shifted by the impulse o f the sea, when batted to the rock, 
as represented in Plate X I .

Stone.

Building Materials.

The Commissioners o f the Northern Light-houses, as before noticed, 
having finally resolved that the erection upon the B ell Rock should be of, 
stone, constructed upon principles similar to the Edystone Light-house, it 
became a question of importance in the economy of the work, to fix the 
quality and description of stone to be used. Considering this subject in 
reference to the Edystone Light-house, it appears that the hearting or in
terior o f the solid part is of sandstone from Portland Island, and that the 
exterior of that building is o f Cornish granite, both o f which were highly 
suitable in quality, and were fortunately procurable fi-om quarries the most 
contiguous to Plym outh, where these works were situate.

Mineralogy o f the 
southern and eastern 
shores of Britain.

I t  may farther be noticed, that granite is perhaps the only stone upon 
the coast o f England, which possesses durability for withstanding the ef
fects o f the weather in a situation so exposed, or strength sufficient for 
undergoing the process of landing the stones when in their prepared state. In  
Scotland, however, the case is vridely different, for here, the country abounds 
with excellent building materials o f almost every description ; and except
ing in those districts which produce granite, that stone is rarely had recourse 
to for buildings o f any description. I t  is curious to observe, and it  may' 
here not be out o f place to remark, in looking into the mineralogy o f
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the British coast, on the great scale, that we find the shores of the whole 
southern parts o f the kingdom, or from Portland Island in Dorsetshire, to 
Flamborough H ead in Yorkshire, consist chiefly o f chalk, limestone, clay, 
and beds of gravel. B u t if  we continue our course from thence northward, 
to Stonehaven in Kincardineshire, including the Frith o f Forth, the strata, 
with little exception, are sandstone, greenstone, limestone and coal. The  
Aberdeenshire coast is chiefly o f granite, syenite, and gneiss, while a 
part o f Banffshire consists of serpentine and porphyry : but here the sand
stone again makes its appearance, and stretches along the northern shores 
o f the M oray F rith , Caithness and Sutherland, nearly as far to the west
ward as Cape W rath . To this great extent o f sandstone country, may also 
be added the islands of Orkney and Shetland, with some considerable ex
ceptions, however, in so far as regards Shetland; but, in Orkney, these 
are confined to comparatively small portions o f gneiss with granite veins, 
which occur in Pomona or the Mainland, and in the Island of Graemsay.

197

CHAP. IV . 

1808, January.

From this state o f the mineral strata, it naturally follows, that those * 
who inhabit the sandstone districts employ that beautifiil, easily worked, ' 
and, in many instances, highly durable stone, in architecture; and so of the 
other districts, according to the pfedominating species o f their stone. For 
a building, therefore, in a country situate like that o f the B ell Rock, 
abounding with sandstone of the first quality, this description of stone obvi
ously presented itself, both as the most accessible and economical. But 
when the importance of this, work came to be fully considered in all its re
lations, a little additional expence was not to be allowed to regulate a point 
so essential, without a due regard to what might ultimately prove the most 
durable and permanent fabric.

The attention o f the Commissioners was consequently directed to the use The use of granite 
o f granite, as combining the greatest number of properties for such a building. solved upon. 

Some doubts, however, having existed, as to the certainty o f procuring blocks 
of that stone o f sufficient dimensions, it became a matter o f importance to 
determine this point, and also to ascertain the quality o f the sandstone, 
of which it had been proposed to form at least the hearting o f the solid 
part. T h e Commissioners, therefore, in the month o f November 1806, re- ■ 
quired a special opinion from M r Rennie and the writer upon this sub
ject ; who accordingly visited the sandstone quarry o f Mylnefield near 
D undee, and the granite quarries in the neighbourhood of Aberdeen,
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CHAP. IV. and made a report to the Board, which is given in the A p p ^ d ix ,
ISOS, Januaty'. N o . I V .

Report of Mr Rennie 
and Mr Stevenson.

T h is report sets forth, that many granite quarries were found in ac- 
tiyity at Aberdeen, some o f which were capable o f producing larger 
blocks o f stone than are usually met with, but that still it was doubt- 
fid , whether any single quarry would be found to produce a sufficient 
number o f large blocks for this work in any reasonable time. Upon the 
quality o f the stones respectively; the report states, that “  the granite o f 
Aberdeen is very strong and durable in its nature, and having been used  
in works where the sea has acted upon it for time immemorial, no doubt 
can possibly be entertained as to its adaptation to a work of this kind. 
There is also every reason to believe that the M ylnefield stone resists the 
sea and weather equally well, but we have not been able to collect such 
positive proof o f this*-as o f the other; for, although a great number o f 
M ylnefield stones have been used in the piers o f the harbour o f Dundee,

* yet, as these works consist o f stones from other quarries, having the same 
appearance, and nearly the same composition, there is no possibility o f  
our saying whether some o f the stones that appear in a wasting state, m ay  
not have been from that quarry, although we have great reason to believe 
they have not. However, where facts cannot be podtively ascertained 
doubts exist, and we think that a Light-house upon the B ed Rock is toO 
important a work to permit the leaving of the slightest doubt about the du
rability o f the materials. W e  have, therefore, no hesitation in recommend
ing that the outer part o f the building, at least as high as the first apart
m ent, should be o f granite; and as this is the great bulk o f the work, it 
may be as well to complete the outer course o f granite.”

The Reporters then go on to state, from a review o f the several quarry 
prices, that, for the outer casing, the sum of about L . 2 ,500  would be saved 
by the use o f sandstone from M ylnefield, instead o f granite from Aberdeen;  
and that, for the hearting o f the solid part, an additional saving o f about 
L . 1000 would frirther be made, i f  the sandstone o f the Redhead quarries, in  
the immediate neighbourhood o f Arbroath, instead o f the Mylnefield stone, 
was used. O n  conadering this subject, however, in all its bearings, th e  
Commissioners resolved that measures should be taken for procuring granite 
for the whole outward casing o f the Light-house, and that the M ylnefield 
sandstone should be used for the interior work. T o  the other properties 
o f these stones, one o f some consideration for a work o f this description
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was their ponderosity, there being only about 13^ cubic feet of Rubislaw  
granite to the ton, and 15 feet o f M ylnefield stone, while the more com
mon kinds o f sandstone contain about 15| feet to the ton.

T hese, and other matters of minor importance alluded to in this re
port, having been adjusted by the Light-house Board, the writer took 
the necessary measures for entering into contracts and agreements, for the 
supply o f stones fi:(^  these quarries. The difficulties which subsequently, 
attended the procuring of a regular supply o f stones for the work have, al
ready been alluded to ; and to this subject we shall again have occasion to 
recur, as it was ultimately found necessary to restrict the use o f granite to 
the outward casing of the first thirty feet or solid part o f the building.

m
CHAP, IV.

1808, Jannaty.

T h e best composition for building-mortar appears to have been a problem Mortar of the an. 

from the earliest history of the arts. Vitruvius, who lived about 130 years 
before the Christian aera, seems to have been practically, as well as scien
tifically, acquainted with the whole subject o f architecture. B ut, al
though h ^  and other eminent authors who followed him , have, minutely 
treated o f the composition of mortar, stating, no doubt, all that was known 
of the practice o f the ancients; yet, it has always been a favourite maxim to  
maintain, that the secret of compounding mortMr has at some period of its 
history been irrecoverably lost. I t  is certainly true, that many o f the 
works o f ancient times exhibit wonderful specimens of the excellency o f  
their building materials. It may, however, be drawn no less conclusively 
from the writings o f intelligent travellers,, that many o f their finest edi
fices have been subject to premature decay, which affords a proof that at 
least no systematic rule was universally observed in the preparation o f their 
calcareous cem ents; but that, like the artists of the present day, the qua
lity o f their materials depended much upon those adventitious circum
stances which too often regulate the views o f their successors, by an over
anxious desire for economy, without keeping duly in view the permanency 
of their works.

In  Great Britain, the composition o f mortar does not seem to have oc- Attention of the mo. 
cupied much o f the attention o f the learned, prior to the beginning o f the 
18th century, or the time of Sir Christopher W ren . A n d , indeed, the 
subject was not pursued with much intelligence and effect, till after the* 
great discoveries o f D r Black, about the year 1754, which unfolded the 
principles of latent calorie, and the expulsion of fixed by which lime-
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CHAP. IV. 

1^08, January.

Experience of the 
tTvrjter,

stone loses about one-half o f its weight in the process of calcination. 'These 
discoveries were succeeded by the excellent treatise of D r Higgins on 
W a te r  Cements, published in 1 7 8 0 ; and in 1793, M r Bmeaton’s Narra
tive o f the Edystone Light-house appeared, containing, not only an ac
count o f the preparation o f the mortar for that celebrated building, but 
also o f his experience for thirty-six years, as an engineer of the most ex
tensive practice of his day. The composition of mortar has also occupied the 
attention of several French authors, as Belidor, Loriot, Viccat and others, 
but without perhaps adding much to our stock o f practical knowledge.

W ere  the writer permitted to state the result o f his professional ob
servations for the last twenty years, he m ight notice, that no error is 
more commonly met with in water buildings, than that of employing 
house or common mortar in the erection of sea-walls. It may also be 
stated, generally, in compounding mortar, that the cheapest article is 
too apt to be made use of in the greatest |noportion. W e  accordingly 
find, that lim e is not unfrequently made too rich, as it is technically 
termed when a small proportion o f sand is applied to the mixture; an error, 
which is attended even with worse consequences than when the lime is 
made poor, or when too great a proportion of sand is used. But, perhaps, 
the worst o f all mortar is that wherein very fine pit-sand, containing 
a portion of earthy matters, is used, and when the whole is mixed up with 
impure water. So little attention is often paid to the quality of mortar, 
in common buildings, that one would imagine it were applied, as if  intended 
more to prevent the sifting winds from penetrating the walls, than as 
the medium by which they were ultimately to be bound or formed into 
a compact fabric.

I t  is not possible to give any formula for the composition o f mor
tar which will apply generally; so much depends upon the quality o f 
the limestone, the mode o f its treatment in burning, the use of clean 
sharp sand and pure water. W h en  these ingredients are judiciously se
lected, duly apportioned, and well beaten together, they will immediately form  
a paste o f some tenacity, which will ultimately take bond and give a consist
ency to the work. From all the experiments that have been made, it seems 
to be essential to the composition of the best water-cements, that the 
limestone should contain about one-seventh o f alumine or clayey matter. 
B ut as this description of limestone admits of a less proportion of sand in 
the mortar compi^nded of it, than that which is more purely calcareous, it
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Mortar of the Edy- 
stone.

is not so iim eh in r^n est for the eoonndn operniions o f h n il& g , as being chap. iv. . 
less economical. I t  may, however, be stated, as a pretty general maxim, ' isos, jaaviary. 
that where comparatively pure calcareous matter is met m th, at least *■
three measures o f clean sharp sand, free o f earthy particles, mixed with 
one o f burned lime, in the state o f powderi and a due portion of pure water,
Avell beaten together, will form good mortar for common use.

L From  the similarity o f the situations and the buildings upon the E dy- 
stone and B el! R o(^s, and. from M r Smeaton’s celebrity as an engineer, 
his Narrative o f the former work became a text-bo(^ to the writer in 
the erection o f the latter. In  considering the im portance of this subject, 
with a view to the erection of the B ell Bock Light-house, tbe judicious re
m arks, and numerous experiments, o f D r H ig ^ n s  on water cement, 
were carefully examined, and they will always be consulted with in
terest by the professional reader. The composition o f the Edystone mor
tar consisted o f equal portions, by measure, of Aberthaw lime and Pozzolano 
earth, both in  the state o f powder, mixed up with sea-water. W h en  
the writer first visited Plymouth in the year 1801, the Edystone L igh t
house had been erected about 42  years; and he was informed by M r  
Tolsher, agent for 'th e  establishment, that the original pointing o f the 
joints o f that bttilding had never req^uired repair.

O f  the MgrMients o f the B ell Bock mortar, as the pozzolano was not Beii Rock Mortar, 
only the most expensive, but, from the distracted state of Europe, du
ring the progress o f the works, could hardly be procured at any price, it 
became an object to be as independent o f that article as possible. A  
train o f experiments was therefore undertaken by the writer, when it was 
ultim ately found, that pozzolano and lime, in the state o f a dry impal
pable powder, and clean sharp sand, in equal proportions by measure, 
mixed with sea-water, formed a mortar equally good in all respects as 
when no sand was added. Under favourable circumstances, this mixture 
did not seem to be more tardy in fixing, than when the sand was excluded, 
while nothing could exceed the compact and indurated state of the com
position. . T h e writer accordingly built some small rubble-walls with it 
within sea-mark, which were allowed to stand for a few months, and when 
pulled down, they appeared like so many pieces o f conglomerated rock, the 
mortar being as hard and compact as the sandstone o f good quality with 
which these little walls were built. From the excellency o f the B ell Bock
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•CHAP. IV. mortar, it  may not be amiss to  go a little farther into detail, by noticing
iw , January. OEch o f the ingredients o f which it was composed.

Lime. In  the course o f investigating this subject, specimens o f lime, from the
counties o f Edinburgh, Haddington, F ife and Forfar, were subjected to 
various trials with mixtures o f pozzolano and sand., The results were 
not a little curious, as the experimental balls, made with different proportions 
o f these limes, did not set or harden ; but, on the contrary, the particles seem
ed to repel each other as the mixture became heated, and ultimately crumb
led into its constituent ingredients. F jom  these experiments, it was found 
advisable to bring a cargo o f limestone from Aberthaw in W ales, being 
the same as that used for the Edystone Light-house. This lime is found 
imbedded in a clayey matrix, in the state o f water-worn nodules, varying 
in size from a cubic inch to that o f  a cubic foot. T his limestone is of a 
bluish or beautiful French grey colour, o f the specific gravity o f 2.70. 
I t  is easily calcined, and in that state is reducible to the finest powder. 
I t  is the mountain or first floetz limestone of geologists; and, when bro
ken, it pretty generally displays the Cormui ammmisi and many other 
curious animal remains. This limestone is found in great abundance on 
the sea-shore at Aberthaw, where the softer matters being washed away 
from the lower stratum of certain high cliffs, containing these rounded 
masses, the upper parts fall in great quantities, from which the succeeding 
tides wash away the earthy matters, leaving the limestone upon the beach 
in the' state o f debris. W h en  a vessel is to load limestone here, she is 
grounded on. the shore at about half-tide, and loaded when the water re
cedes. The price paid to the proprietor for a cargo is at the rate o f one 
shilling jrer ton, as a lordship. ■ .

Pozzolaiio, Pozzolano, the second mentioned ingredient o f the B ell Rock mortar, is
a kind of earthy lava, o f a brownish red or greyish colour. I t  (»ntains in 
the hundred parts, silica 55, alumina 20, lime 5 , and oxide of iron 20; 
I t  was not so easily procured as the limestone from Aberthaw. I t  is 
very abundant on the coast o f Italy  and shores o f Sicily, where it is 
found in considerable masses, and is usually imported in a crude earthy 
state, requiring to be pounded, or beat in a m ill, to fit it for the finer purposes 
o f mortar. I t  is generally brought to this country as ballast;  and, in 
tim e o f peaee^ when the ports are open, is sold for about L . 5  per ton. 
D uring the progress of the B ell R ock works, however, fiom  the long con
tinued and almost universal restrictions upon British trade with foreign
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ports, as naudi as L . 15 per ton has been , paid for pozzolano for the 
use o f these works. The writer having had great diffienlty in procur
ing a supply of it for commencing the works, got a quantity of Tarras 
from  H olland, the Dutch ports being, at this tim e, open to British ves
sels. Tarras or Trass is found near Andem aeh, and is brought down, the 
R hine to Holland. It  is very similar in its nature and properties to poz- 
zoiano, and, like it, is o f a reddish or greyish colour. It contains 37 parts 
silica, 28  alumina, 6.5 lime and 8 .5  iron. Its  property o f setting in 
water is very remarkable, and, when good, it admits even a, greater propor
tion o f lim e in the composition of mortar than pozzolano. The D utch  
are very attentive in ascertaining the quality of the trass before using it 
in building their dikes. T he following simple experiment is always 
employed. A  small vessel, made of a mixture o f lime and trass, is filled 
w ith water, and if  at the end of three days the water does hot filter through 
the vessel, the trass is considered good; if, on the contrary, water passes 
through, the trass is rejected as bad.

CHAP. IV . 

1808, January.

According to D r H iggins, the sand used for mortar should be 
free o f earthy particles, and have as many sharp angular points as pos
sible. T h e writer having accordingly examined the shores in the neigh
bourhood o f Arbroath, \for sand answerable to this description, he found 
it  o f excellent quality about a mile and a h alf westward from that 
p la ce .. U pon examining this sand with a magnifying-glass, its appearance 
was like so many small shining crystals shooting into numerous points.—  
I t  is often a difficult question with mineralogists, to account for the pro
duction o f sand in many situations upon the coast; but here the question 
involves no perplexity, as St Andrew’s Bay, which is generally understood 
to extend from Fifeness to the Redhead, a distance of about 25 miles, 
is not only bounded by sandstone, but forms the embouchure of the river 
T ay, and o f several other considerable streams, which fall into the sea 
upon its shores.

Sand.

I t  usually forms a condition in the Specification of mortar for house
building, that it shall be mixed with pure water, free of earthy or saline 
particles. In  situations where water is sc^ce, many impurities are apt to 
be mixed with it, which injure and even destroy the adhesive quality 
of the mortar. The use o f sea or salt water is guarded g a in st in these 
cases, from its liability to produce an efflorescence on the w alls; when

Q 'c  2 .
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tUe saline particles deliquesce with the changes o f the weather, and pro> 
duce the appearance o f dampness.

T o  have attempted to avoid the use of salt-water in the preparation of 
the mortar for the B ell R ock Light-house,— ^which was all prepared on 
the spot,— independently o f the risk o f deteriorating the 'mortar, would 
have been attended with much additional trouble and expence. Besides 
the practice at the Edystone, the writer had previously ascertained, that 
the use o f sea-water produced no bad effect upon the tenacity or adhe
sive quality o f the mortar into which it was introduced, and the object o f 
avoiding the appearance o f dampness in this building was extremely trif
ling. The stones were to be very correctly jointed, and the whole of the 
interior walls to consist of polished masonry, so that the fine lines of the 
joints exposed to the action o f the air were so inconsiderable, as hardly to 
be taken into account. Salt-water was, therefore, uniformly used in the 
preparation o f the B ell R ock mortar. “

T h e recent discovery o f a very excellent water-cement, for which M r  
Parker o f London obtained a patent, under the title o f “  Roman Cement,” 
became another matter of importance to the B ell R ock works. This sub
stance is produced from calcined nodules of argillaceous limestone, found 
upon the southern shores of England. I t  is of a  brownish colour, and from 
its excellent property o f setting in water, when good and fresh, its appli
cation as a mortar, for the lower courses o f the Light-house, demanded at
tention. . B u t, for general use as a mortar, it would not only have been 
expensive, but often highly inconvenient in budding, from the speedy man
ner in which it hardens. I t  is also o f too brittle a nature to be suitable 
for the general purposes o f common mortar; though it forms a paste o f 
great value for lipp ing  or pointing the outward joints o f water buildings, 
not only by preserving the mortar till it gets into a fixed state, but also 
as forming a durable joint.* A  considerable supply o f this cement was ac
cordingly used throughout the building, for pointing the exterior joints. 
This cement is sold at the rate o f five shillings per W indiester bushel, 
in the state o f powder, packed into casks, lined with paper, to prevent 
it, in some measure, from imbibing humidity from the atmosphere, by which 
its adhesive properties are destroyed.

Oaken Trenafls and FoUowing out the principle of the Ifidystone Light-house in most of its
detmls, the oaken t r ^ i l  and wedge were used foi fixing the stones, till t ^
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mortar took bandj and a superincumbent weight was got upon them to pre
vent the sea from sweeping them away. These being also introduced into 
all the lower comses o f the B ell R ock Light-house, a sufficient quantity was 
procured for the probable number o f courses that m ight be built during the 
ensuing season. The precise lengths o f the trenails and wedges could 
not be fixed, from the uncertainty o f the granite quarries, which regulated 
the thickness o f the comses o f the building; but, for the present, the trenails 
were provided o f the length o f 2  feet, and l|^th inch in diameter. The wed
ges w ere^f the length of 18 inches, measuring 3 inches in breadth, 1 inch 
in th ic k n »  at the top, and tapering ^o |th o f an inch in thickness at the 
point, as w ill be seen in Plate X .  P igs. 10 . and 11. B ut when we come 
to speak o f the process o f building, their respective uses will be described.

205

CHAP. IV . 

1808, March.

O n  the writer’s visit to Arbroath, in the end o f March, he was The writer visits the 
anxious to land upon the B ell R ock, to ascertain the precise state of 
the Beacon, after the storms o f the rt înter, that he might be enabled to 
judge o f the propriety o f converting it into a habitable place for the artifi
cers during the working season. H e  accordingly sailed from Arbroath 
on the 30th  ■ current, a t l  a . m . in the Light-house Yacht. The wind 
was from E .X E ., but the weather, though cold, was upon the whole fa
vourable for the trip. A t  7 the Floating-light was hailed, and all on board 
found to be well. I t  was now unfortunately too late in the tide for land
ing upon the rock this m orning; and it became necessary to cruise about 
till the following day, there being at this season only one tide with day
ligh t. In  the mean time, in sailing round the rock, just as it was begin
ning to be covered with the tide, the base o f the Beacon was distinctly 
seen between the rolling seas, which broke upon i t ; while at the top, the 
flag-staff proudly continued to surmount the whole.

In  the course o f the day the writer examined the Floating-light, 
where every thing connected with the security b f the vessel, and her 
moorings, was in good order. W h a t seemed chiefly to please M r W il
son the commander, was a late improvement in the application of a winch, 
with wheel and pinion fixed at the break o f the quarter-deck, which was 
now employed to great advantage in working the cable with stoppers as on 
board of war-ships, the hempen cable, forming part o f her moorings, being 
too thick and unwieldy for holding-on by hand. T he vessel’s manner o f 
riding during some late gales was described as having been very difficult, 
and even alarming at. tim es; but i t  was nevertheless,'added, that no-

FIoating-Lightv
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thing had been felt so severely as the gale of the 6th and 7th of Sfeptember 
last, when the writer was on board.

TflC crew spend their 
time happily*

T h e crew were observed to  have a very healthy-like appearance, and 
looked better than at the close o f the works upon the rock. They 
seemed only to regret one thing, which was the secession o f their cook, 
Thom as E lliot,— not on account o f his professional skill, but for his 
facetious and curious manner. E lliot had something peculiar in his his
tory, and was reported by bis comrades to have seen better days. H e  
was, however, happy with his situation on board o f the Floatingil^ht, and, 
having a taste for music, dancing, and acting plays, he contributed m uch  
to the amusement of the ship’s company, in their dreary abode during the 
winter months. H e  had also recommended him self to their notice as a 
good shipkeeper, for as it did not answer E lliot to go often ashore, he had 
always given up his turn o f leave to his neighbours. A t  his own 
desire, he was at length paid off,■'when he had a considerable balance 
o f wages to receive, which he said would be sufficient to carry him to  
the W e s t Indies, and he accordingly took leave o f the light-house service.

The Light is compa- 
ratf^iy feeble.

M r John R eid, the pMncipal light-keeper, stated, that every thing  
specially connected with his department on board, answered its ^purpose 
to his entire satisfaction. In  stormy weather, however, when the ship 
rolled much, great difficulty was experienced in trimming the lights, 
which often required the assistance o f all hands. In  the course of this 
night’s cruise, the writer had a good opportunity o f observing the lights 
at different distances from the vessel. Even at the distance of two or three 
leagues, it appeared feeble, compared with a regular rellecting-light. I t  
was also upon the whole so unsteady, from the rolling motion of the ship, 
that, in running for it, mariners could never venture to make very free 
with their course.

found’ dfffieuû  day-break, on the following morning, the Light-house Yacht, attend
ed by a boat from the Floating-light, again stood towards the Bell R ock , 
On coming within a proper distance o f it, the Usual tools carried by the  
artificers on such occasions were put into this boat, and every thing  
was got into a state o f readiness for making an attempt to land. 
The w e ^ e r  felt extremely cold this morning, the thermometer bdng  
at 34 degrees, with the wind at east, accompanied by occasional sh o w ^  
o f snow, and marine barometer indicated S>9.80. A t  hal&past
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the sea ran w itli such force upon the rock, that it seemed doubtful i f  a 
landing could he effected. A t  half-past 8 , when it was fairly above 
water, the writer took his place in the Floating-light’s boat with the 
artificers, while the Yacht’s, boat followed, according to the general rule 
o f  having ,two boats afloat in landing expeditions o f this kind, that 
in case o f accident to one boat, the other might assist. A fter several 
unsuccessful attempts, the boats for a time were beat back by the 
breach o f the sea upon the rock. On the eastern side, it separated
into two distinct waves, which came with a sweep round to the wes
tern side where they m et; and at the instant of their confluence, the 
water rose in spray to a considerable height. W atch in g what the sailors 
term a smooth, we caught a favourable opportunity, and in a very dex
terous manner the boats were rowed between the two seas, and made 
a favourable landing at the western creek.

207.

CHAP. IV .

1808, March.

A t  the latter end of last season, as was formerly noticed, the Beacon state of the Beacon, 
was painted white, and from the bleaching o f the weather and the sprays of 
the sea, the upper parts were kept clean; but within the range of the tide, 
the principal beams were observed to be thickly coated with a green stuffi 
the conferva o f botanists. Notwithstanding the intrusion of these works, 
which had formerly banished the numerous seals that played about the rock, 
they were now seen in great numbers, having been in an almost undisturb
ed state for six months. I t  had now also, for the first time, got some 
inhabitants o f the feathered tribe: in particular the Scarth or Cormorant, 
and the large Herring-gull, had made the Beacon a resting-place, from 
its vicinity to their fishing grounds^ About a dozen o f these birds had 
rested upon the cross beams, which, in some places, were coated vnth 
their d u n g ; and their flight, as the boats approached, was a very un
looked for indication of life and habitation on the B ell Rock, convey
ing the momentary idea of the conversion of this fatal rock, from being a 
terror to the mariner, into a residence of m an ,,and a safe-guard to 
shipping.

Upon narrowly examining all the parts of the Beacon, then in the state re
presented in P late V I I I ., and especially the great iron stanchions with which 
the beams were fixed to the rock, the writer had the satisfaction of finding 
that there was not the least appearance of working or shifting at any o f the 
joints or places of connection; and excepting the loosening o f the bracing- 
chains, every thing was found in the same entire state- in which it had

Propriety o f convert
ing it into a Barrack.
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1808, Mardh

been left in the month o f October. T h is, in  the estimaticm of the 
writer, was a matter o f no small importance to the future success 
o f the work. H e , from that moment, saw the practicability and pro
priety o f fitting up the beacon, not only as a place o f refuge in case of ac
cident to the boats in landing, but as a residence for the artificers during the 
working monfhs. W ith  a view to this, he determined on the entire re
moval o f the bracing-chains, which, in general, were either so relaxed or 
loosened by the unlocking o f the screws, the stretching o f the links, or the 
drawing o f the chain-bats, from the tremulous motion o f the beacon, as to 
be comparatively o f little use. Measures were therefore taken fiir pro
curing great iron-bars to fix in a horizontal position between eadi pair o f the 
principal beams, at the height o f about 8 feet from the rock, as the best 
means o f strengthening ftiem.

Bread and water 
chest-

H aving made these remarks upon the lower parts o f the beacon, 
and its connection with the rock, the writer ascended to the higher 
parts, where he had also the satisfaction to find that the fixtures o f 
the cross beams were in the same good condition. Upon looking into 
the bread and water-chest fixed on the top, in case o f accident to the  
boats, or in the event o f shipwreck upon the BeU R ock, the sea-bis
cuits which had been carefully put into a tin canraster, were in good 
order; but, in the compartment o f the chest allotted for water, .the frag
ments o f several o f the quart bottles in which it was contained, were 
found, which had probably burst with the freezing o f the water, for it can 
hardly be supposed to have arisen from the shaldng or tremulous motion 
o f  the beacon; be this as it m ay, only twelve o f the eighteen bottles re
mained entire.

Advantages of the 
Beacon in its present 
state. *

W h ile  upon the top o f the beacon, the writer was reminded by the L and
ing-master, that the sea was running high, and that it would be neces
sary to set off while the rock afford ^ any th it^  like shelter to the boats, 
which, by this time, b ^  been made ftst by a long line to the Beacon, and  
rode with much agitation, eadh requiring two men with boat-hooks to keep 
them from striking each other, or from ranging up against the beacon. B u t 
even under these circumstaaces, the greatest confident was felt by every one, 
from the security afforded by this temporary erection. For, supposing 
that the wind had suddenly encreased to a gale, and that it had been found 
tmadvisable to go into the boats; or, supposing they had drifted or 
sp ru %  a leak from strikang upon the rodts; in  any o f these possible and
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not a1;‘ all improbable cases, those who m ight thus have been left upon 
the Tock had now something to lay hold of, and, though occupying 
this dreary habitation of the sea-gull and cormorant, affording only bread 
and water, yet life would be preserved, and, under all such circumstan
ces, the m ind would still be supported, by the hope o f being ultimately 

" relieved. A fter, with some difficulty, getting off the Beacon, a proper 
tim e' was again watched, and, by active rowing, the boats soon cleared the 
Rock  in safety, though not without shipping two or three pretty heavy seas.
A bou t 12  noon the Light-house Y acht bore away, and at 7 in the evening 
she reached the Bay of Arbroath, where the writer landed about 8 p. m ., 

and on the following day returned to Edinburgh.

T h e  Im press Service— that much-to-be-regretted system— being in great e!rneu^
activity, not only at the larger ports, but, owing to the pressure o f the war Rock operations, 

with France and the Northern Powers, orders having likewise been issued 
for the establishment of an Impress at Dundee, Arbroath and Aberdeen, 
it became necessary to be doubly careful in obtaining protections for all 
our seamen. There being now five vessels employed in the service o f the 
Commissioners of the Northern Light-houses, including the B ell B ock  
craft, a requisition was accordingly made to the Adm iralty for a protection 
for 35  seamen, which was readily granted. In  so far as the liberty o f the 
subject is infringed by the impress service, its existence is much to be 
reg retted ;'b u t, in regard to the works in question, it had the effect of 
rendering them  popular, instead o f their being shunned by seamen, which 
m ight otherwise have been the case.

A s  the impress officers were extremely rigid in the execution o f their 
duty, it became necessary to have the seamen carefully identified; and, 
therefore, besides being described in the usual manner in the Protection- 
bills, which, agreeably to the Adm iralty regulations, must always remain 
on board o f the respective ships for which they are granted, it was found 
advisable to give each man a ticket, descriptive o f his person, to which 
was attached a silver medal emblematical o f the Light-house service, as 
represented in Plate X I I . O n the one side o f this medal was the figure 
of the B ell B ock  Light-house, and on the other, the word ‘  M edal,’ re
ferring to the Adm iralty Protection, and a description o f the person by 
the Engineer. The following is a copy o f the ticket o f one of our best sea
men.

Protection Medal.

D d
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. 180», April. 
Protection Ticket.

“  B e ll Bock W ork-yard, Arbroath, S lst March  1808.

“  John P ratt, seaman in the service o f the Honourable the Commission
ers o f the Northern Light-houses, aged 35  years, 5  feet 8 inches high, 
black complexion, and slightly marked with the small-pox.

“  R obert Stevenson,
“  Eng ineer fo r  Northern Light-houses.”

O bverse.
“  T h e bearer John P ratt, is serving on board o f the Sir Joseph Banks 

Tender and Craft, employed at the erection of the Bell Rock L ight
house.

T he signature o f the M aster o f the Tender, 
T h e signature o f the bearer.

«  D avid  T a ylo r . 
“  John Pr a tt .”

Light-house Yacht 
again visits the 
Rock.

Preparatory state of 
the Works.

These tickets were found to be indispensably necessary in the L igh t
house service, as it was impossible that every man, or even each boat’s crew, 
could carry the ship’s protection about with them. B u t the check aflPord- 
ed by the several signatures as noted above, was generally respected by the 
Impress officers.. ’

Directions having been given in  the month o f M ardi for tightening 
the bracing-chains, and fixing certain ring-bolts, both at the eastern and 
western landing places o f the rock, for the ^nveniency o f the boats, the 
Light-house Y ach t again sailed on the 12th o f A p ril, carrying olF artifi
cers and all necessaries for the service. A fter aceomplishing this duty she 
returned to Arbroath on the 14th , and in this state things remained till 
the commencement of the works in the month o f M ay.

The several implements already alluded to and described, were in a state 
of great forwardness about the close o f the winter, having been prepared in  
Edinburgh, under the immediate directions o f the writer. A t  Aberdeen, 
M r Alexander Gildowie, stone-agent, used every exertion to procure an 
additiona|^supply o f granite from Rubislaw and other quarries. But the se- 
verity of the winter Vras such as to prevent much progress ftom being made. 
A t  M ylnefield Quarry, owing to the liaW lityof that stone to board or 
split in frosty w eath^, ftom its lying in regular strata, by which moisture 
is more readily absorb^ and acted upon in the laminae, the operations had 
been entirely suspended % ; l^yeral months.
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CHAP. IV .In  tile mouth o f A p ril, the writer visited the works at Arbroath,
Which he found still in a much retarded state, for want of a regular supply isos, April, 
o f granite. Ow ing to this, it had not as yet been possible to complete 
even-one entire course o f the building, although the figur# and dimen^ l̂yses. 
sions o f the moulds had been repeatedly altered to accommo&te the (Juar- 
ries. I t  had already become apparent, that the works would unavoidably 
be stopped, i f  the whole o f the outward casing were to consist of granite. In 
order, therefore, to avoid a circumstance which m ight prove hazardous to 
the whole operations, the Light-house Board resolved to restrict the use of 
this material to the lower courses o f the building. -

I t  having thus been found necessary to lessen the quantity o f granite Use of sandstone 
at the B ell Rock, and proportionally to encrease the quantity o f sand
stone, a new engagement was. entered into with the proprietor of M ylne- 
field, for an additional supply, at the rate of one shilling and sixpence jper 
cubic foot, put free on board. O n visiting this quarry in the' month of 
A p ril, the writer had assurance o f being largely supplied with stone, if  a 
greater range or variety in the thickness o f the courses were allowed.
T his, however desirable, was altogether impossible, in so far as regarded 
the lower courses; the thickness o f which could only be regulated piece
meal, as the dimensions o f the granite stones could be determined.

E very exertion had already been made on the part of M r Skene of skene’s contract
’’  _ to supply Granite.

R ubislaw , who had entered into a contract with the Light-house Board to 
supply granite, at the rate o f one shilling and threepence per cubic foot, for 
the use^of the B ell Rock,— ^having been chiefly induced to enter into this con
tract, on account of the celebrity o f the W o r k b u t  after furnishing a few of 
the lower courses, he foimd that he could not implement his agreement with
out incurring considerable loss, and running the risk o f retarding the build
in g : he therefore applied to be relieved o f his contract. From the com
mencement o f the work, M r Skene had, with much liberality, stated,, that 
in case the quarries upon his estate should be found defective in producing 
the necessary size and quantity o f materials, his contract should never be 
allowed to form any bar or stoppage to the Com m ission's in applying to 
others. T h is had accordingly been acted upon by the Stone-agent; but 
after making every exertion for the space of about 12 months, he Kad been 
able to pocure only a few additional blocks of the requisite dimensions, even 
w ith the range of all the quarries o f Aberdeen, besides those of Rubislaw.
T h e price o f smtable blocks had, in the mean tim ^-^van ced  to three
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He is remunerated 
for loss.

BELL ROCK LIGHT-HOUSE.

shillings and threepence, and even to five shillings per cubic foot. A t  the* 
commencement o f the B ell R ock works, the quarries of Aberdeen were- 
chiefly worked for paving-stones, and for common house purposes, and were, 
consequently improvided with implements or tools suitable either for work
ing or transporting stones o f large dimensions, for which they had hitherto 
hacl no regular demand.

M r Skene having sustained considerable pecuniary loss, in opening ad
ditional quarries for the Light-house, he had certain claims upon the 
Board, which were remitted to M r Kennedy, advocate, of Aberdeen, upon 
whose opinion and report remuneration was mftde to the extent of about 
L . 370.

The Sir JosephBanks 
takes the station of 
the Light-house 
Yacht.

T he Light-house Y ach t being employed in the general service of the 
Northern Light-houses, she left the B ell Rock on the l6 th  o f A pril, to 
load stores at L eith . B ut the Sir Joseph Banks Tender being now com
pletely equipped, she sailed to supply her station, for the first time, on the 
2!0th o f M ay, having on board several sets o f moorings for the use of the 
vessels in attendance at the R ock. The mushroom-anchors of these moor
ings weighed about one ton each, and had about thirty-two fathoms o f 
chain attached to them, which was made from iron, measuring seven-eighths 
of an inch in thickness. These moorings were laid down in fourteen fa
thoms water, at about 200 fathoms apart, on a rocky bottom, and at the dis
tance o f about a quarter o f a m ile on the north-western side of the Rock, 
as will be seen from Plate V . A fter completing this operation, and sup
plying the Floating-light with necessaries, the Tender returned to A r 
broath previously to the commencement o f the operations at the Rock for 

the season.

Wednesday 25th. . 
The writer begins 
the operations'of the 
season.

In the month of M ay, the number o f artificers in the work-yard, consist
ing of masons, smiths, mill-wrights, joiners and labourers, amounted to sixty. 
O n the 25th , the writer embarked at Arbroath, on board of the Sir Joseph 
Banks, for the B ell R ock, accompanied by M r Logan senior, foreman- 
builder,̂  with twelve masons, and two smiths, together with thirteen sea
men, including the master, mate and steward. The vessel sailed at 3 o’clock 
p. M., under a salute o f three hearty cheers from a great assemblage of people 
on the quays; but before getting to the Rock, it was too late for making 
fast to the moorings that night; and she kept cruising about, with the
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-F loating-light in view, which proved a great comfort to the seamen, in di- chap, iv , 
recting them  to tack the ship, before she got too near the Rock. isos, May.

O n  this occasion, the prospects o f the writer were very different from 
the state o f things upon his sailing to commence the last year’s opera
tions, when milch doubt and uncertainty attended every step. The ex
perience o f last season, together with the facility and confidence afford-., 
ed by the erection o f the Beacon, which had withstood the storms of a 
winter, together with the use o f a new Tender, which could now be 
moored so near to the R ock as to be perfectly convenient for the boats, and 
was at the same time capq|)le of being cast loose from her moorings, to 
take the people on board on any emergency;— these circumstances gave 
a degree o f security and promptitude to the work, which relieved all con
cerned o f much anxiety.

T h e wind to-day was at south-east, and though the weather was not very Thursday seth. 
pleasant, yet it was moderate. M r James W ilson , now Commander of 
the Pharos Floating-light, and Landing-master, in the room o f M r Sin
clair, who had left the service, came into the writer’s cabin this morning at 
6 o’clock, and intimated that there was a good appearance of landing on 
the rock. T h e  bell being accordingly rung, the boats were hoisted out, 
and at half-past 7 the artificers were seated and arranged by the land
ing-m aster in their respective boats, who, with the foreman-builder, went 
into the boat on the off-side, while the writer steered the one on the side 
o f the ship next to the R ock. Every thing being arranged, both boats 
proceeded in company, and at 8 'a . m . they reached the Rock. The light
house colours were immediately hoisted upon the flag-staff of the Beacon, 
a compliment which was duly retmmed by the tender and floating-light, 
when three hearty cheers were given, and a glass o f rum was served out 
to all hands, to drink success to the operations o f 1808.

W h e n  the writer made a landing here, in the month of March, he was state o f the BeU
. .  , 1 ,  i i ' i  Bock after the stonns

SO entirely occupied m examining all the parts o f the Beacon, that little at- o f  winter, 

tention was paid to the general appearance o f the Rock. Its surface was 
now found to be covered with a new crop of l^uci, where it had been de
stroyed and rubbed off in the course of the last season. ' Even the iron 
work, and lower parts o f the Beacon, and the site of the foundation 
o f the Light-house, where it had beem dressed and worked with the 

pick, was now also thickly coated with the a species of Conferva, o f a

    
 



S 1 4 B E L L  R O C K  L IG H T -H O U S E .

CHAP. IV . deep green colour, resembling v ^ y  fine grass where the w a t ir f  iiad  left 
1808, May. it, whjle iu the pools it had the most beautiful arborescent H]^earance.

T he lim pets and white bucky were, as formerly, in considerable numbers, 
and the barnacle had coated all the higher parts o f the rock, ^ving it 
a whitish appearance. O n tl^e extreme points, a few detached clusters of 
naussejs were seen, o f a veiy diminutive size, varying from a quarter to half 
an inch in length. T he six blocks o f granite, which had been landed as an 
experiment on the 1st o f September 1807, were now scattered about in 
different directions, covered with the delicate looking plant above descri
bed. T h e general aspect o f the rock remained otherwise unaltered.

'^tale o f  the Founda- 
tion-pit.

'  T he north-western h d f o f the site of the building being higher than the 
other, it had, in the course o f last season, been wrought down to a regular 
surface; but the other half contained depressions or holes, varying in depth 
from six inches to no less than three feet. B y 8  o’clock the tide had left the 
higher parts of the foundation dry, when it appeared from observation, that 
the water ebbed at the rate o f one inch in two minutes and thirty seconds, 
and that the difference o f the perpendicular height, between the lowest and 
highest parts o f the foundation-pit, at the commencement o f the works this 
season, was still about four feet. After having been an hour and three 
quarters at work, the water began to overflow the site of the building, when 
the boats left the rock, the landing-master taking the lead ; but after get
ting clear, he waited, agreeably to usual practice, till the other boat got 
out o f the creek, when both proceeded for the Tender.

Landing attended 
with considerahle 
difficultv*

In  the evening tide the artificers landed at a quarter past 7, though 
the sea ran pretty high, and the boats shipped a good deal o f water. 
Being rather early in the tide for working at the site o f  the building, the 
time was occupied in getting the smith’s forge put in order upon the 
cross-beams of the Beacon, a  step o f great importance to the future pro
gress and advancement o f the work. A t  half-past 7, the higher parts 
of the foundation being left dry, a few o f the artificers set to work, the 
others beginning as the water went off. A t  half-past 9  the tide again 
overflowed the rock, when the boats left it, after the artificers had been two 
hours at work. In  coming out at the eastern creek this evening, the land
ing-master’s b(^t was struck.by a heavy sea, and thrown to one side o f the 
creek;  but, by his dejctrous mahagement, the boat’s head was fortunately 
kept seaward, and she got out in safety, though not \ivithout having ship
ped a good deal o f water. i .
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T h is m orning the wind was at east, blowing a ftesh galoi the weather 
being hazy , w ith a considerable breach of sea setting in upon the rock^ The 
m orning-bell was therefore rung, in some doubt as to the p racticality  of 
m aking a; landing. A fter allowing the R ock to get fully up, or to be suffi
ciently left by the tide, that the boats m ight have some shelter from the 
range o f the sea, they proceeded at 8 a . m . ,  and upon the whple made 
a pretty good landing; and after two hours and three quarters’ work re
turned to the ship in safety.

CHAP. IV .

1808, M ay.
Friday, 2Tth.

In  the afternoon the wind considerably increased, and as a pretty Pound necessity 
heavy sea was still running, the Tender rode very hard, when M r Tay- the depth o f  fourteei 

lor, the commander, found it necessary , to take in the bowsprit, and strike 
the fore and main top-masts, that she m ight ride more easily. A fter  
consulting about the state o f the weather, it was resolved to leave the 
artificers on board this evening, and carry only the smiths to the Rock, 
as the sharpening o f the irons was rather behind, from their being so much 
broken and blunted, by the hard and tough nature o f the rock, which be
came m uch, more compact and hard as the depth o f excavation was in
creased. Besides avoiding the risk o f encumbering the boats vrith a num
ber o f m en, who had not yet got the full command o f the oar in a breach 
of sea, the writer had another motive for leaving them behind. H e  want
ed to examine the site o f the building without interruption, and to take 
the comparative levels o f the different inequalities of its area;  and as it 
would have been painful to have seen men standing idle upon the Bell 
R ock, where all moved with activity, it was judged better to leave them 
on board. T he boats landed at half-past: 7 p . m ., and the landing-master,' 
with the seamen, was. employed during this tide, in cutting the seaweeds 
from the several paths leading to the landing-places, to render walking 
more safe, , for, from the slippery state o f the surface, o f the rock, many 
severe tu m bles. had taken place. In  the mean time the writer took the 
necessary levels; and having carefully examined the site of the building, 
and considered all its parts, it still appeared to be necessary to excavate to 
the average depth o f fourteen inches, over the whole area; o f the foun
dation. ' H aving made these remarks. We agmn left the rock, at half-part 9 , 
after having been two hours upon it. A t  the entrance o f the*eastem creek, 
the sea ran high, and all on board got a  thorough w etting; but so long 
as the boats were kept from striking upon the rock, the sprays which 
came on board were but little regarded.
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C H A P . IV .

1808, M ay. 
Saturday 38th. 

Artificers m uch.Qf- 
fiicted with sea-stek.
nes-s,

T h e w ind still continued from  the eastward, ivith a li0avy sw ell; and to> 
day it  was accompanied w ith foggy weather, and occasional showers o f 
rain. ^Notwithstanding this, such was the confidence which the erection 
o f the Beacon had inspired, that the boats landed the artificers on the R ock, 
under very unpromising circumstances, at half-past S , and they continued 
at work till half-past 1 1 , being a period o f three hours, which was ciJnsi- 
dered a great tide’s work, in the present low state o f the foundation. ‘  Three 
of the masons on board were so afflicted with sea-sickness, that they had 
not been able to take any food for almost three days, and they were liter
ally assisted into the boats this morning by their companions. I t  was, 
however, not a little surprising, to  see how speedily these men revived 
upon landing on the R ock ' and eating a little  dulse. Tw o of them  af- 
teiwai'ds assisted the sailors in collecting the chips o f stone, and carrying 
them  out o f the way o f the piekm en; but the third complained o f a 
pain in  his head, and was still unable to do any thing. Instead o f re
turning to the tender with the boats, these three men remained on the Bea
con all day, and had their victuals sent to them along with the smiths. 
F rom  M r  D ove, the forem an-sm ith, they had much sympathy, for he pre
ferred remaining on the Beacon at all hazards, to be him self relieved 
from the malady o f sea-sickness. T h e  wind continuing high, with a heavy 
sea, and the tide falling late, it was not judged proper to land the artificers 
this evening, bu t in tbc tw ilight the boats were sent to fetch the people 
on board who had been left on tfle R ock.

M' wind was from the S. W . to-day, and the signal-bell rung, as
among the ArtifieeKa usual, about an houT before the period for landing on the Rock. T he w ii- 

outt eic wages fgj. .̂ vas rather siuprised, however, to hear tlie landing-master repeatedly 

call, “  A ll  hands for the R ock and, coining on deck, he was disappointed 
to find the seamen only in the boats. U pon inquiry, it appeared, that 
some misunderstanding had taken place about the wages o f the artificers 
for Sundays. They had preferred wages for seven days statedly, to the 
former mode o f allovring a day for each tide’s work on Sunday ; as 
they did not like the appearance o f working for double or even 
treble wages on Sunday, and would rather have it understood that their 
work on that>day arose more feom the urgency o f the case, than w ith a 
view to emolument. T h is having been judged creditable to their reli- 
gibus feelings, and readily ^ lis t e d  to their wish, the boats prooebded 
to the R ock, the work CDnrmeiic0d at 9 a . m . T he artificers were 
chiefly employed in removing the irbn-stanchions, or frame-work o f the.
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foige, w hich had last year been fixed on the rock, and which was 
now set on  a temporary scaffold erected for it  on the Beacon, H aving  
now g o t tw o sm iths’ Ijearths above the reach o f the tide, the work o f this 
departm ent m ade great progi-ess, both in the sharping o f the numerons 
picks and irons, and in m aking bats for fixing the different railway tracks 
upoii the !R.oek. A fter getting tliree and a h a lf hours’ work, the boats re
turned to the ship at 12 noon, when the excellent prayer, composed by the 
R ev . D r  Brunton, given in a former part o f this work, was read upon the 
ship’s quarter-deck, in the same manner as had been done last year.

T h e sloop Smeaton arrived this afternoon with a quantity o f cast-iron 
rails, to be la id  upon the R ock, for ti’ansporting the blocks o f stone from the 
different landing-places to the site of the building. She had also on board 
some ISi orway logs, intended to  be batted on the H ock, for supporting the 
railways across the gullies, or inequalities o f the surface. The boats o f the 
Sir Joseph Banks and F loating-ligh t, being employed during the evening 
tide ill delivering the Smeaton, by landing the cast-iron on the R ock, and 
bringing the tim ber on board o f the Tender, the artificers could not be land
ed this evening.

c j i A e .  IV . 

1808, M a j.

T h e  weather to-day was moderate, and there was much less breach in Monday aota. 
the sea than there had been since the commeueement o f the work this sea- aiJ'mdant

ftt the Yl>ck»
son. T h e  wind kept steadily in  the south-west, and the barometer had 
changed its  range from 2 0 .4 0  to 20 .90 , and the thermometer from 
about 40^ to  4 5 ’ . T h e abundance of fish caught near the Rock was ano
ther proof o f the more favourable state o f the weather; for the fish never 
failed to com e upon the anchorage-ground during good weather, while they 
as regularly disappeared on a change for the ivorse.

. T h e  T en der’s bell rung this morning, as the signal for going to the 
Rock, at 9 o’clock ; and at half-past 0 , the water having partially left the 
foundation-pit, the work commenced, and continued two and tliree-fourth 
hours, or till a quarter from 1 o’clock r . m ., w'hen the tide again overflowed 
the whole site o f the building. T h e masons and seamen returned with the 
boats on board the Tender, but the m ill-w rights and joiners, who .had  
come off w ith the Smeaton to fit up the railways, and such o f the masons 
as were apt to be sick, remained with the sm iths on the Beacon through
out the day.
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GHAP. IV.

B E L L  ROCK L IG H T -H O U SE .

T h e immber of workmen at the R ock was now increased to twenty-eight, 
,1808, May! including SIX sailors from the landing-master’s crew, who were constantly

General nsefuiness of e m p lo y e d  i u  haling W ater, and k e e p in g  th e  fo u n d a t io n  c lea r  ; o f  th e  chips.
Sailors as men of all  ̂ nn i  °  i  m i  i  -i n i i  -
works. , Struck off by the pick. They also conveyed the irons to the forge, by hoist

ing them up to the Beacon by a whip-tackle. T h e seamen w ere-of the 
greatest service in many of the operations, for Jack is a man o f all trades; 
but as they had their boats to attend, and were always at the landing- 
master’s call, they were not taken into account in the enumeration o f 
artificers.

Mortar Gallery fitted 
up. .

M r Francis W a tt commenced, at this tide, with five joiners, to fit up a 
temporary platform upon the Beacon, about twenty-five feet above the 
highest part o f the R ock. T his platform was to be used as the site of the 
smith’s forge, after the Beacon should be fitted up as a barrack;, and here 
also the mortar was to be m ixed and prepared for the building, and it was 
accordingly termed the M ortar Gallery. This platform was supported 
with joisting, well framed, and properly fixed to the principal beams; but 
the flooring or boarding, though two inches in thickness, was only slightly 
nailed to the joisting, so that when the sea rose, and struck it in bad wea
ther, it m ight lift, without endangering the general frame of the fabric. 
A t  the end of the working season this floor was lifted, and the joisting only 
left during the winter months.

Smeaton is ballasted 
at the Bell Bock.

. T h e landing-master’s crew completed the discharging from the Smeaton 
o f the remainder of her cargo o f the cast-iron rails and timber. I t  must not 
here be om itted to notice, that' the Smeaton took in ballast from the 
B ell R ock, consisting o f the shivers or chips o f stone, produced by the 
workmen in preparing the site o f the building, which were now accumu
lated in great quantities on the Rock. These the boats loaded, after dis
charging the iron. The object in carrying off these chips, besides ballast
ing the vessel, was to get them permanently out o f the way> as they were 
apt to shift about from place to place, with, every gale o f wind; and it of
ten required a considerable time to clear the foundation a second time o f this 
rubbish. T h e  circumstance o f ballasting a ship at the Bell Rock afforded 
great entertainment, especially to the , sailors,; and it-w as perhaps w ith  
truth remarked, that the Smeaton was the first vessel that had. ever taken 
on hoard ballast at the B ell R ock.    
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V T h e  w inds were variable to-day, but chiefly from the north, accompa
nied w ith  fine weather.. On landing at a quarter firom 11 A . M ., the higher 
parts o f th e site o f the building were dry, and the work continued two and 
a quarter hours, when it was again stopped by the return of the flood-tide. 
T h e  joiners and smiths, together with those who were apt to be sick on 
board o f the Tender, remained on the Beacon throughout the day, and 
at a quarter past 1  p ,  m . the boats left the Bock with the masons.

CHAP. IV.

1808, M ay. 
T u e^ a y ,3 ls t.

T here were eighteen seamen from the Smeaton, Sir Joseph Banks, 
and F loatin g-ligh t, employed to-day under the direction of M r W ilson , 
the landing-m aster, in laying the cast-iron work of the railways in a com
pact manner, into the various crevices and.holes in the Bock, to prevent its 
being tossed about by the sea, until it should be wanted in the course o f 
fixing th e tracks to the Bock.

T h e  Smeaton being finally discharged, and partly loaded with stone shivers Chips of the rock in 

from  the B e ll B ock, she sailed for Leith, in order to fetch the remainder of 
the cast-iron, and some additional logs of timber. M r Pool, the commander 
qf th is vessel, afterwards acquainted the writer, that when the ballast was 
landed upon the quay at Leith, many persons carried away specimens o f it, 
as part o f a cargo from the B ell B ock ; when he added, that such was the 
interest excited, from the number of specimens carried away, that some of his 
friends suggested, that he should have sent the whole to the Cross of Edin
burgh, where each piece might have sold for a penny.

In  the evening the boats went to the Bock, and brought the joiners and caught at the
sm iths, and their sickly com panions, on board o f the Tender. They also 
brought w ith them two baskets full o f fish, which they had caught at high 
water, from  the Beacon, reporting, at the same tim e, to their comrades, 
that the fish were swimming in such numbers over the rock at high water, 
that it was completely hid from their sight, and nothing seen but the move
ment o f thousands o f fish. They were almost exclusively of the species 
called the P odlie, or young Coal-fish. This discovery, made for the first 
time to-day by the workmen, was considered fortunate, as an additional 
dreumstance likely to produce an inclination among the artificers to take up 
their residence in the Beacon, when it came to be fitted up as a barrack.

The boats landed to-day at 1 1  a . m ., but the tides being neap, the 
water went off very slowly, and it was 12 noon before it left the site o f the

E  e ,21
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CHAP. IV.

1808, JuD«.

buildings A fte r  contintting at work one bowr and thren quarters, th e  
- artificers le ft  the rock w ith all hands, when the tender immediately got under 
w eigh, or rather cast o ff' ftom  her moorings, by simply letting go one end 
o f th e m ooring hawser, and sailed for A rbroath. B ut the wind being 
N .N . W . ,  it  was 8  o’clock p . M . before she got into the harbour.

Satiuda ,̂ 4th.
First course finished 
to-duy. Its cuhical 
contents, &c.

■This being the birth-day o f  K in g  George I I I . ,  who now entered into  
the 70th  year o f his age, and 50th  o f his reign, a considerable effort wasf 
made to g et the first entire course o f the building laid upon the platform at 
A rbroath, where it was to be marked and numbered, and made ready for 
shipping for the R ock. I t  m ay seem strange, that after continuing the ope*̂  
rations o f the work-yard for about twelve m ouths, tliere should only have 
been but one course ready to ship for the R ock . Such also was the difficixlty 
o f procuring granite o f a large size, that this course was obliged to be hewn 
o f the thickness o f only one foot. T h e  chief advantage o f thick courses 
in  water buildings, besides a saving o f hewing, is that o f getting sooner out 
o f the reach o f the tide, there being nearly as much tim e necessary for lay
ing a thin course as a thick one. T h e stones for the first entire course were 
not quarried particularly for it , but were taken from the whole materials in 
the yard. T h e  enumeration o f  the various kinds and quantity o f work in  
this single course o f the L ight-hou se, may perhaps surprise the reader. 
Though only one foot in thickness, it contained 5 0 8  feet cubic o f granite 
in outward casin g; 876  feet cubic o f M ylnefield stone in the h eartin g ;. 
104  tons o f solid contents; 1 3 2  feet superficial of hewing in the face w ork; 
451 9  feet superficial o f hew ing in  the beds, joints and joggles; 4 20  feet li
neal boring o f trenail h oles; 3 7 8  feet lineal cutting for wedges; 2 4 6  oaken 
trenails ; 3 7 8  oaken wedges in pairs.

Certainty o f  com - 
menting building 
tliis season.

In  the work-yard, about sixty stone cutters were employed in hewing 
and preparing the various courses o f the solid part o f the building. Stones 
were now got pretty readily from  M ylnefield quarry; and besides the  
quarries a t A berdeen, others had been opened near Peterhead, belonging 
to M r John H utchison, which produced a great many fine blocks. A s  
m udi o f the A berthaw  lim estone had been broken and prepared for burning 
as would charge the kilp. A  number o f casks o f the capacity o f about 3 2  
galions; had a l«) been prorided and were ready to be filled, in equal n u m - 
bcK , o f clean sharp sand, lim e and pozzolauo earth, in the state o f fine 
powder. A fte t  much trouble and correspondence with timber-merchants 
in L e ith , Loudon, and other parts, a considerable quantity o f trenails
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aad w ed ges o f  B ritish  oak were procured, which were to  be used in cou - 

necting th e  courses o f the solid part o f the building, w hile the works were 
low , a u d  in  danger o f being washed away or injured by the sea. These  
oaken tren a ils  and wedges were made up in  bundles, containing about 2 0 . 
I n  sh o rt, every thing was in a state o f readiness in the work-yard, for build

in g  th e  first three courses o f the L igh t-h ou se. T h e  preparations for its foun

d a tio n  a t th e  R o c k  were now also in considerable forwardness, and the works, 
upon th e  w h ole, put on an appearance which left no doubt as to the com 
m en cem en t o f  th e building this season.

221

CHAP, IV,
180S> Jwne.

T h e  w riter sailed from A rbroath in  the evening o f the 6th o f June Aidscers «»ii for the 

th e  T e n d e r , w ith a fine breeze o f northerly wind, having on board
iB tificcrs, consisting o f m asons, sm iths, m iil-w rights and joiners, be

sides th e  la n d in g  m aster’ s crew, consisting o f twelve seam en, who worked 
th e  sh ip . T h ere  were also on hoard M r  Peter L ogan , foreman bu ild er;

M r  F ra n c is  W a t t , foreman m lil-w rig h t;  M r Jam es D ov e , foreman sm ith ; ;

M r  J a m es W ^ilson , landing-m aster; M r  D avid  T aylor, m astery M r  W i l 
liam  R e id , m ate, and M r  John P eters, steward, counting in all fifty-four 
persons. T h e  weather was clear, and the vessel had no sooner got out 
o f th e  harbou r, than the lights o f the float were distinctly seen ; and be

fore d a y -b re a k , the Tender was m ade fast to her m oorings oflP the B ell 
R o c k .

A t  3  o ’clock  in the m oraing, the ship’s bell was rung as the signal for Tuesday, 7th. 

la n d in g  a t th e  R ock . These artificers, to  which this had been the first trip, 
fo u n d  th e ir  quarters rather confined in the ship, and some o f them  heiiig 
sick ly , w ere glad  o f an opportunity o f  landing, and came almost im 

m ed iately  upon deck, notw ithstanding tlje  earliness o f the hour at Avhich 
the tid e  happened. B u t those who were more aceustonfied to the business, 
calculated th eir tim e, knowing th at sufficient warning wa^ always given, 
especially a t horns so early. W h e n  the landing was to be made before 
breakfast, it  w as customary to give each o f the artificers and seamen a 
dram an d a biscu it, and coffee was prepared by the steward for the cabins.

E x a ctly  a t 4  o ’clock, the whole party landed from three boats, including  
one o f those belonging to the F loatin g -ligh t, w ith a part o f th at ship’s 
crew, w hich alw^ays attended the works in  m oderate weather. T h e  lan d - 

ing-m aster’a boat called the Seam an, bu t more com m only the L ife-b oat, took  
th e lead . T h e  n ext boat called th e  M ason , was generally, steered by the
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CHAP. IV. writer,; while the Floating-light’s boat Pharos, was under the mauage-
1808, June. , m ent o f the boatswain o f that ship.

H ow the Artificers 
are employed. ,

Interesting appear
ance o f  the Boclc.

H ayin g now SO considerable a party o f workmen and sailors on the 
R ock, it may be proper here to notice how their labours were directed. 
Preparationshaving been made last month for the erection o f a second 
forge upon the beacon, the smiths commenced their operations, both upon 
the lower and higher platforms, where forges had been erected. They 
were employed in sharpening the picks and irons for the masons, and in mak
ing bats and other apparatus- of various descriptions, connected with the 
fitting o f the railways. The landing-master’s crew were occupied in assisting 
the m ill-wrights in laying the railways to hand. Sailors, of all other descrip
tions o f men, are the most accommodating in the use of their hands. They 
worked freely with the boring irons, and assisted in all the operations o f 
the railways, acting by turns as boatmen, seamen, and artificers. W e  had 
no such character on the B ell Rock as the common labourer. A ll the ope
rations o f this department were cheerfully undertaken by the seamen, who, 
both on the rock and on ship-boardj were the inseparable companions o f every 
work connected with the erection o f the B ell R ock Light-house. I t  will 
naturally be supposed, that about twenty-five masons, occupied with their 
picks in executing and preparing the foundation o f the light-house, in the 
course o f a tide of about three hours, would make a considerable impression 
upon an area even of forty-two feet in diameter. B ut in proportion as the 
foundation was deepened, the rock was found to be much more hard and dif
ficult to work, while the baling and pumping o f water became much more 
trpublesome. A  joiner was kept almost constantly employed in fitting the 
picks to their handles, which, as well as the points o f the irons, were very fre
quently broken. A t  8 o’clock, the water overflowed the site of the building, 
and the boats left the rock with all hands for breakfast. Several o f the artifi
cers would willingly have remained upon the beacon to avoid the rolling mo
tion and sickness incident to the ship ; yet, being all wetted, and those espe
cially who were employed in excavating the site o f the light-house and rail
ways, being completely bespattered with tlie chips and particles elicited from  
the R ock, the whole party embarked in the boats; but such as chose were 
at liberty to return to the beacon udtH the smiths after breakfast.

= Excepting at the erection o f the principal beams of the beacon, the  
B ell R ock this morning presented by far the most busy and active ap
pearance it  had exhibited since the erection of the Beacon. The surface
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R ock  m s  Crowded 'witli Hieii, the two forges flaming, the one above 
the other, up6n the Beacon, while the anvils thundered with the lehohnd- •~̂ 808 June, 
ing noise o f their wooden supports, and formed a Curious contrast with 
the occasional clamour o f the surges. The wind was westerly to-day, mid 
the weather being extremely agreeable, as soon after breakfast as the tide 
had sufficiently overflowed the rock to float the boats over it, the smiths, 
with a number o f  the artificers, returned to the Beacon, carrying their 
fishing-tackle along with them, which had all been put in a state of requi
sition before they left the shore. In  the course o f the forenoon, the Bea
con exhibited a still more extraordinary appearance than the Rock had done 
in the m orning. T h e sea being smooth, it seemed to be • afloat upon the 
water, w ith a number of men supporting themselves in all the variety o f  
attitude and position; while, from the upper part o f this wooden house, 
the volumes o f smoke which ascended from the forges, gaVe the whole a 
very curious and fanciful appearance.

T h e length o f the day now afforded two tides with day-light. T he boats, remain on

therefore, landed the artificers at 5 o’clock p. M ., and after three hours  ̂ e roc aii day. 
work, as in the morning, all hands again left it at 8 o’clock, and returned 
on board o f the Tender. Those who had been left upon the beacon, com
plained of being very tired, with supporting themselves so long in one posi
tion without m otion, or even a sufficient space to rest their feet upon.

F rom  the excellence of the weather, and for the greater conveniency of 
the work, the Tender had been made fast to one of the Stone-lighter’s float
in g  buoys, to be nearer to the R ock than her own moorings, which were 
placed at such ia distance as m ight enable her, in casting off, to clear the 
Rock on any tack. B ut, in the course o f this tide, it was observed that 
a heavy swell was setting in from the eastward; and the appearance of 
the sky indicated a Change o f weather, w hile the wind was shifting about.
The barometer also had,fallen from 3Q to 29.60. I t  was therefore judged 
prudent to shift the vessel" to the S W . or more distant buoy. H er bow
sprit was also soon afterwards taken in, the top-masts struck, and every 
thing made snug, as seamen term it, for a gale. D uring the course o f the 
night, the wind increased and shifted to the eastward, when the vessel rol
led very hard, and the sea often broke over her bows with great force.

.Although the motion o f the Tender was much less than that o f the Wednesday, sth. 
Floating-light, at least in regard to the rolling m otion; yet, she sended or >»ars away

. for Leith Roads.
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CHAP. IV. 

1806, June.

pitched much. B eing also o f a veiy handsome huUd/ ahd what seamen Icnnr 
very clean aftf the sea often struck her counter with such force, that the 
writer, who possessed the aftermost cabin, being unaccustomed to this pew 
vessel, could not divest him self o f uneasiness ; for, when her stern fell in
to the sea, it struck with so much violence, as to be more like the resis- 
tance o f a rock than the sea. The water, at the same time, often rushed 
w ith great force up the rudder-case; and forcing up the valve o f the 
water-closet, the floor o f his cabin was at times laid under water. The 
gale continued to increase, and the vessel rolled and pitched in siich 
a manner, that the hawser by which the Tender was made fast to the 
buoy snapped, and she went adrift. In  the act of swinging round to the 
wind, she shipped a very heavy sea, which greatly alarmed the artificers, 
who imagined that we had got upon the R ock. B ut this, from the direction 
o f the wind, was impossible. The writer, however, sprung upon deck, where 
he found the sailors busily employed in rigging out the bowsprit, and in 
setting sail. From the easterly direction o f the wind, it was considered 
most advisable to steer for the Frith o f Forth, and there wait a change of 
weather. A t  2  P. M. we accordingly passed the Isle of M a y ;  at 6  an
chored in  L eith  Roads, and at 8 the writer landed, when he came in upon 
his friends, who were not a little surprised at his unexpected appearance, 
which gave an instantaneous alarm for the safety o f things at the B ell 
R ock. »

i
Wednesciayi dtte ; . T h e wind Still Continued to blow very hard at E . by IST., and the Sir 

Joseph Banks rode heavily, and even drifted with both anchors ahead, in 
L eith  R oads. The artificers did not attempt to leave the ship last n igh t; 
but there being upwards o f fifty-people on board, and the decks greatly Ium« 
bered w ith the two large boats, they were in a very crowded and impatient 
state on board. B ut to^^ay they got ashore, and amused themselves by  
walking about the streets o f Edinburgh, some in very humble apparel, from  
having only the worst o f their jackets with them, which, though quite suit
able for their work, were hardly fit for public inspection, being not only 
tattered, but greatly stained with the red colour o f the rock.

Friday, 10th.
: Tb-day the wind was at S . E ., with light breezes and foggy weather.

. A t  6  A ; M . the writer again embarked for the B ell Rock, when the ves
sel'immediately sailed. A t  11 P. M ., there being no wind, the kedge- 
anchor was let g o  off Anstruther, one of the numerous towns on the coast of 
F ife , where we waited the return o f the tide.
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. /  Before leavin gil/eitii Boads, the muster-roll was called, to. see that 
all hands were on board; and we also shipped an additional sea.man. 
T h e vessel, therefore, required a great stock o f provisions and water, and, 
from her very hampered situation, with the stores and apparatus of va
rious kinds which she had on board, it became necessary to embrace 
every opportunity of filling up the stock of water, as landsmen use a much 
greater quantity of that indispensable article for every purpose than sea
m en. M r Taylor, who commanded the Tender, and whose attention in 
this respect was quite indefatigable, sent the boat ashore at Anstruther, at 
a very early hour this morning, for an additional supply.

CHAP. IV .

1803, June. 
Saturday, lU b .

Throughout these twenty-four hours, the winds were variable and the 
weather was hazy. A t  6 A . M . the Sir Joseph got under weigh, and at 11 
was again made fast to the southern buoy at the Bell Rock. Though 
it was now late in the tide, the writer being anxious to ascertain the state 
o f things after the gale, landed with the artificers, to the number of fortyi 
four. E very thing was found in an entire state; but, as the tide was nearly 
gone, only h a lf an hour’s work had been got when the site of the build
ing was overflowed. During the period of high-water, the boats were em
ployed in bringing stores and provisions from on board the Smeaton, which 
had also returned from Arbroath, whither she had run for shelter. In  the 
evening the boats again landed at 9, and, after qgood tide’s-work of three 
hours, w ith torch-light, the work was left off a f midnight.

Work-<jontinued on 
the Rock till mid
night.

T o  the distant shipping, the appearance o f things under night on the - Aispearanco o? 
B ell R ock, when the work was going forward, must have been very re- 
markable, especially to those who were strangers to the operations. M r John 
R eid, principal light-keeper, who also acted as master of the Floating-light 
during the working months at the rock, described the appearance of the 
numerous lights situate so low in the water, when seen at the distance of 
two or three m iles, as putting him in mind o f M ilton’s description of the 
fiends in the lower regions ; adding, “  for it seems greatly to surpass W ill-o ’- 
the-W isp, or any o f those earthly spectres of which we have so often heard.”

- The weather was somewhat blowy to-day, and the wind veered from 
E ; to S .W . The boats landed at a quarter past 9 this morning, but 
not without considerable difficulty, owing to a heavy swell o f sea which ac
companied the change o f wind. A fter continuing at work for three hours 
and a half at the site of the building, and the fixtures for the railways,

F f

Sunday, IStli
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CKAî . IV, the water came in upon the artificers, and the boats left th e rock with ah 
1606, June, hatids, after having experienced some difficulty at the entimice o f the 

eastern landing creek, by the breach lo f the sea. In  this respect,, the larger 
boats o f the new Tender were not found to be so well adapted for pulling 
through a  swell o f sea in  these narrow creeks, as the sm aller boats o f the 
F loa tin g -lig h t. T h e  breadth o f tlie former being greater, the oars were 
m ore apt to  get entangled w ith the sea-weed and ju ttin g  points o f the rock, 
so th at it  was w ith difficulty they could be equally pulled on each s id e ; 
and i f  they did not exactly stem the sea, but got a preponderance to 
one side, the waves were apt to throw them  upon the shelving rocks. 
Sm aller boats, under these particular mrcumstances, would have been more 
handy, but o f two evils we are often le ft to cboose the least, and the 
larger boats were found to be more generally useful. F or the conveni- 
ency o f accommodating a greater number o f artificers, it  was necessary to 
have the boats of as large dim ensions as the Tender coidd stow ; it  being 
hardly possible in th is service to have more than two upon deck, and one 

over the stern.

A b o u t 1 P. M. the boats returned to the Tender in safety ; and prayers 
were soon afterwards 1*634 upon deck, when all hands, including the boats 
crews from the F loatin g-ligh t and Smeaton, being present, they counted 
sixty individuals. O w ing to the difficulty experienced in  getting dear o f 
the rock this m orning, and the swell o f the sea still continuing, a landing 
was not attem pted in  the evening.

T h e  wind blew fresh from  the S .W . this m orning, and the tides were 
_ j ^ i n  gettin g  into tlie state o f n eap ; yet the ebb was very considerable 

yesterday, and some parts o f th e rock were even dry about h alf an hour be
fore the calculated tim e. T h e  boats landed to-day at 11, and left the 
R ock  again at half-past 2  o-eloek P. m . T h e  artificers were again land
ed in th e evening, but the tide did not leave the foundation-pit A l l  
hands, however, were employed on the higher parts o f the rock, in  
the tracks o f  th e railways, where bat-holes were to bore and seats for 
tlie cast-iron props or supports o f  the railways to level. A fter  being em 
ployed in  this manner for an hour and a half, the boats returned to the 
Tonderi

A.aificers appiflJr *^‘rom liie  difficulties attending the landing on the rock, owing to the  
backward in laidjng p f Sea had & r  days past been around it, th e artificers

Sijity persons on the 
ijnartet>deck at 
prayers to-day.

Monday, 130*.

on the Hock to.day.
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^ o w « d  gom e backwardness at getting into the boats this m orning; but 
after a  lit t le  explanation this was got over. I t  was always observable, 
that for som e time after any th in ^ like danger had occurred at the 
R o c k , th e  workmen became much more cautious, and on some occasions 
th eir tim id ity  was rather troublesome. I t  fortunately happened, how
ever, th a t, alon g with the m iter’s assistants and the sailors, there were 
also som e o f  the artificers themselves who felt no such scruples, and in 
this w ay these difficulties were the more easily surmounted. In  matters 
where life  is in danger, it becomes necessary to treat even unfounded pre
judices w ith  tenderness, as an accident, under certain circumstances, would 
not o n ly  h ave been particularly painful to those ^ v in g  directions, but have 
proved h ig h ly  detrimental to the work, espedally in the early stages o f its 
advancem ent.

C H A P . IV , 

ISOS, June-.

T h e  w in d  was at south this morning, accompanied with very heavy 
showers o f  ra in ; and though the boats effected a  landing at 12  noon;  yet, 

during th e  whole tide, there was not less depth than 15 inches o f water on 
the h ig h est part o f the site o f  the building, while the sea was continually 
ranging in to  it. T h e artificers were, therefore, employed on the higher 
parts o f th e eastern railway-track. A fter  an hour and three-quarters 
w ork, th e  boats returned to the Tender, which had already c ^ t  off from  
her m oorin gs, and kept plying about till they le ft the rock w ith the ar
tificers, w h en she immediately sailed for Arbroath, and got into the harbour 
at 6  p . M . H e re  the artificers were employed in the work-yard for six days, 
u n til th e  return o f spring-tides. During this interval ashore, the smiths 
were b u sily  employed in giving the picks and other tools a thorough ,;e6- 
pair. E v e r y  measure was also adopted that could possibly facilitate the 
fittin g  u p  o f  the railways, without the aid o f which the blocks o f stone 
could n ot possibly be conveyed along the rugged surface o f the rock after 
they w ere landed.

Tuesday, Itth.
Tender sails for A r . 
broalh.

T h e  operations at the rock, both in the preparation o f the foundation First entire courao 
of the b u ild in g , and in  the fitting up o f the railways for landing the platform- 
materials, becam e more and more urgent as the work advanced ashore.
The first course had now been removed from the platform , and the greater 
part o f  the second was laid in its place; and, in the course o f three 
weeks, it  was also expected to be in readiness to ship for the rock, w hile a 
number o f the higher courses were in a considerable state o f forwardness.
Som e o f the Aberthaw limestone having been burnt, and reduced to

F f  2
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CBAP. IV. a state o f powder, it was p u t into casks, w hile equal quantities ot po^olanb^
1808, June. and clean sharp sand were also made up in  the same manner, to Used iir

building up the inequalities on the sdlith east or lowest part o f the margin 
o f the foundation-pit, that by this means the water m ight be more speedily' 
pum ped out, and a longer period o f  the tide obtained for carrying on the 
work.

Trial o f  the landing 
apparatus.

I t  being apparent, from the present state o f things, that we should be 
ready for building in the course o f the next spring-tides, i f  the weather 
proved favourable, it was necessary to  have all the apparatus for landing the  
stones at the rock in a working state. W h ile  at Arbroath, the writer had 
a trial m ade o f one o f the new praams or stone-lighters, by towing her into 
the bay o f A rbroath, w ith a large stone upon deck, where the sloop Sm ea- 
ton had been previously anchored w ith her gaff-boom  and tackle rigged. 
T h is experim ent was made in  pretty rough weather, when the block of 
stone was lifted  w ith the tackle in and out o f the Sm eaton’s hold, and again 

. placed on the praam’s deck, as was to be done in the operation o f landing at 
the rock. T h e  apparatus is represented in P late X I . ,  and the trial was 
highly satisfactory, the tackle requiring only some trifling alterations. T h e  
Sm eaton was then brought into the harbour and trim m ed w ith ballast, con
sisting o f pieces o f granite, neatly fitted into her hold, over which a 
platform  was laid , which com pleted her for the service o f taking the stones 
from A rbroath  to the B e ll R ock .

M onday, 20th.

Tender sails for the 
R ock.

T h in gs on shore having been thus arranged, the writer again embarked 
, on., the 2 0 th  in the Sir Joseph B anks Tender, and sailed for the B ell R ock  
at 1 P. M ., accompanied by the sloop Sm eaton, and having on board of 
both vessels sixty-tw o artificers and seamen. A t  8  the F loating-ligh t was 
hailed, and at 9  the Tender and Smeaton were m ade fast to their respec

tive buoys. ■

Tuesday, 21st. 
Fifty-eight artificers 
land.

A t  3  o’clock this m orning, the hell was rung, as a signal for landing a t  
the rock. F rom  the number o f artificers, it  required considerable m anage-, 
ment and exertion on the part o f the landing-m aster to get them  pro
perly seated in the four boats belonging to  the Tender, the Sm eaton, 
and F loatin g-ligh t, which last attended the rock during the m orning 
tides, and assisted in all the operations o f  the landing-m aster’s depart
m ent. A t  4  o’clock fifty-eigh t persons lan d ed ; bu t the tides being ex

trem ely languid, the water only le ft the higher parts o f the rock, and no
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work cou ld  b e  don# at th e site o f the building. A  thiid  forge V?as, how
ever, p u t in  operation, during a short tim e, for the greater conveniency 
of sh arp en in g the picks-and irons, and for purposes connected with the pre
parations for fixing the railways on the rock.

C H A P , IV -  

1808, June.

T h e  w eather towards the evening became thick and foggy, and there Advantage of a "̂ eii 
was h ardly a breath o f wind to ruffle the surface o f the w ater; had it Rodc!^^' 
not therefore been the noise from the anvils o f the sm iths who had been left 
on th e B eacon  throughout the day, which afforded a guide for the boats, a 

, landing could not have been attem pted this evening, especially with such 
a com pany o f artificers. T h is circumstance confirmed the writer’s opinion 
with regard to  the propriety o f connecting large bells to be rung with  
m achinery in  the light-house, to be tolled day and night during the con

tinuance o f  foggy weather, by which the mariner m ay be forewarned of 
too near an approach to the B o ck , while every distant object is obscured 
in  th e m ist.

T h e  tid es w ent so little  back at the R ock to-day, that no work was done 
excepting to  th e railw ays; it  being impossible to pum p the water out o f 
the foundation-pit,* as the tide never left the south-eastern margin o f it.
A fte r  rem ain in g two hours, all hands returned towards the Tender, where 
gu n s w ere occasionally fired, horns sounded, and the ship’s bell tolled, as 
sign als for th e bokvS to find their way from the B o ck  to the vessels; and, 
in th is  m an n er, the whole party got safely on board about 8 o’clock p. m ..

A t  6  A . M . the artificers landed, but the foundation could only be par- , Wednesday, â d. 
tia lly  cleared o f  water, so as to enable a few handsi standing ankle-deep 
in w ater, to  work round the edges where the site o f the L ight-house was 
highest. A ft e r  two and a h a lf hours’ work, the boats, with the artifi

cers, returned to  their respective ships.

T h is m orn in g several casks o f pozzolano, lim e and sand were landed, Building materials 

to m ake m ortar, in  order to build round the lower edges o f the founda- time this season, 

tion-pit. T h is  being som ething like an approximation to the lon g  
wished-for com m encem ent o f building the L igh t-h ou se, the artificers * 
thought the opportunity too good to pass over in silence, and th e casks 
were accordingly landed under a salute o f three hearty cheers. A t  h a lf 
past 6  p. M . th e boats again landed upon the rock, bu t, even when  
the tid e was at the low est, the water stood to the depth o f 18  inches upon
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CHAP, IV.

1$08| June.

Thur^^ty, 33d., 
ruble wails 

built instead of cof
ferdam.

th e site o f  the buildiiig, aud no work w'as done. T h is wag rather a re

lie f  to th e sm iths, who having no irons to sharp, got rapidly forward with  
th e necessary fixtiu'es for the railways.

T h e  weather continued to be extrem ely m ild , and the winds were ge
nerally from  the eastward and southwai'd, accompanied "with thick and 
hazy w eather, which, in com m unicating with the rock, was not only irk

some bu t even dangerous. A t  7  o’clock this morning, the tide proving 
m ore favourable, the artificers began to work. A t  9  the reck was again  
overflowed, and the boats returned to the Tender after two hours’ work. 
P art o f the operations o f this m orning’s tide consisted in buiU&ing up 
th e  crevices and inequalities o f the rock round the margin o f the foun
dation, w ith pozzolano m ortar, and the chips produced from the excaita* 
tion , w ith a view to dam  out the water. T h ese little walls varied from  
six  inches to eighteen inches in h e ig h t;  a sm all sluice or aperture being 
form ed in one o f them  b y  which the water, during ebb-tide, was allowed 
to drain off.

I t  form ed part o f the waiter’s original design, as formerly noticed, to 
erect a cast-iron coffer-dam o f about five feet in  height, round the site o f 
the b u ild in g ; but the surface o f the rock was so irregular, that the diffi
culty o f tightening it , and also o f em ptying the contained water, so as to g et 
the benefit o f it during ebb-tide, would have been so great, that, taking 
these circumstances into account, together, w ith the loss of tim e which 
would attend the erection, o f such a preparatory work, the idea o f a coffer
dam  was laid aside, soon after entering upon the actual execution o f the 
work.

Inconveniencies o f  
weather.

T h e  boats landed this evening, when the artificers had ^ a in  two hours’ 
work. T h e  weather still continuing very thick and fo ^ y , more difficulty 
was experienced in getting on hoard o f  the vessels to-night, than had oc
curred on any previous occasion, owing to a light breeze o f wind which car
ried th e sound o f the beU, and the other signals, made on board o f the ves
sels, away from the R ock . H avin g , fortunately, made out the position o f  
the sloop Sm eaton, at th e N E . buoy,— to which we were much assisted by  
the barking o f the ship’s dog, we parted with the Smeaton’s boat, when the  
boats o f th e Tender took a fresh departure for that vessel, which lay about ‘ 
h alf a m ile to the south-d^estward. Y e t  such is the very deceiving state o f  
the tides,' that although there was a sm all binnacle and compass in the
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teid in g -H jaster’s laoat^ we had, nevertheless, passed the Sir Joseph a good chap, iv- 
W3y, w h e n , fortunately, one o f the sailors catched the sound o f a b lo ^ n g - 
horn. T h e  only fire-arms on board, were a pair o f swivels c f one inch 
c a lib e r ; b u t it is quite surprising how much the sound, is lost in foggy 
w eath er, as the report was heard but at a very short distance. T he sound, 
from  th e  expldwpn o f gunpowder, is so instantaneous, that the effect o f the 
sm all gu n s was not so good as either the blowing o f a hom^ or the tolling  
o f a  b e ll, w hich afforded a more constant and steady direction for the pilot.
I t  m a y  here be noticed, that larger guns would have answered better, but 
these m u st have induced the keeping o f a greater stock o f gunpowder, 
w hich, a  service o f this kind, m ight have been attended w ith risk. A  
better sig n a l would have been a bugle-hom , the tremulous sound o f  which 
^ o d u c e s  a  m ore powerful effect in fog, than the less sonorous and more sud
den report o f  ordnance.

T h e  artificers landed to-day, both with the morning and evening tides. Friday, uth. 

D u r in g  th e first, they had two hours and three-quarters, and in the latter, 
two hours an d  a  quarter, m aking together five hours w ork; the weather 
still con tin u in g  thick and foggy, with the wind at south-east.

T h e  boats lauded this morning at a quarter from 8 o’clock, and the arti- Saturday, ajth. 
ficers le ft  o ff w ork at half-past 10 . D u rin g the evening’s tide, the ope
rations w ere again continued w ith toxch-ligbt, from half-past 7 till 11 
o’clock  p. M .,; having to-day had four hours and three-quarters work iipdn 
th e rock .

9-
A  rem arkable fact may here be mentioned as an evidence o f the force of the êa up̂  

o f  th e  sea upon the B ell R ock . T he reader m ay remember, that the 
m ushroom  anchor, with its chain and buoy, which had drifted during 
the very hard g a le  o f the 6th  September 1 8 0 7 , were found upon the R ock  
after th e g a le : at that tim e the buoy and chain were taken up, but the 
anchor h avin g  g o t into a pretty large hole or cavity o f the rock, no conve

nient op p ortu n ity  occurred for liftin g  it last season. N o  doubt, however, 
was entertained th at a mass o f iron, weighing about a  ton, without any 
timber or buoyant m atter attached to it, would remain in  this position un
disturbed, t ill a  convenient tim e should occur for recovering it. But,j,)at 
the commencement o f the works this season, to the surprise c f  every one, 
the anchor in  cpiestion could not be seen. T o ^ y ,  however, it was dis
covered at the opposite side o f th e R ock , by one o f th e sm iths who was
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IV .

1808, June.

Sunday, gOth.

at work upon tho highest p la t^ rm  of the beacon;, and the weather he^ 
in g  extrem ely fine, it  was w eighed w  lifted  by the landingruiast^’s crew. 
F o r this purpose, spars were laid across tw o boats, between which the 
anchor was made fn st; as the tide rose the boats floated, and the an> 
chor thus suspended, was conveyed to one o f  the vessds in the offing;  
when a chain and buoy being attached to it, it  was agai^j^i^id down in a 
proper birtA, as the moorings o f one o f the praam -boats.

T h e  weather kept still very favourable for the operations at the rock, 
though, from the prevailing fogs, it was not only inconvenient, but ha

zardous, to  ply even in the short distance between the rock and the vessels 
in  the offing. T he boats lauded this m orning at half-past 8 , and again re
tu r n ^  to the Tender at 1 2 . In  the evening, they landed at half-past 8  
and continued with torch-light till half-past l l  n. M ,, having had five hoiHs 
work during the two tides.

Monday. sTth- T h e  Weather was still thick and hazy, but th e sea kept smooth, and the 
tides were very favourable, so that in the m orning, the artificers were at 
work from  half-past 8  till half-past 11 o 'clock ; and in the evening, from  
a quarter past g till m id n ig h t; or had altogether five hours and three- 
quarters work to-day.

T h e  writer wishing, in  such favourable weather, to try the practicability 
o f bringing the Stone-lighters directly into the landing creeks o f the R ock, 
w ith the stones and building m aterials, by which great facility m ight occa- 

^^U nally be given to the w ork, in landing the stones directly from the ves
sels, instead o f doing it on all occasions by loading and dischaiging the 
praam -boats; an experim ent was accordingly m ade this evening, and the 
sloop Sm eatou was towed into the eastern creek, when it was ascertained that 
her cargo, in  such weather, m igh t have been very speedily landed. B u t 
when the tide left the rock, the vessel heeled to the one side, her sails hung  
loose, and she had so m u d i the appearance o f a wreck, tliat the sight cast an  
im m ediate gloom  particularly upon the countenances o f the seamen, to  
whom a vessel, in  this state, could not be viewed without some degree o f  
horror. W h e th e r  it was partly from this circumstance, or that the tid e  

weather would so seldom answer this nice operation, or tl^at the land

ing-m aster’s crew had become so expert in  transporting the praam -boats, * 
the idea o f laying* the stone-vessels upon the rock, was, from  this night’s 
^ i^ r im e n t, completely abandoned.
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L a n d  in  the morning at 9 , and continue at work till 1 p . m ., and 
again in th e  evening, when the work is continued by torch-light, firom 
half-past 1 0  till half-past 12, having had five hoursj work to-day.

CHAP. IV.
1808, June. 

Tueswlsy 28th.

T h e  w ind was at south-east this morning, with gentle breezes and Wednesday, 29th. 
clear weather. The boats landed at 11 a . m ., and the foundation pit hav
ing been speedily cleared o f  water, the work was continued till half-past 
1. p . m ., being three hours. The evening tides now falling la te , and 
becoming neap, no landing was made this night.

T h e  boats landed the artificers on the rock at half-past 11 this m om - Monday, soik. 

ing, but th e  tides being extremely languid, there was only about an hoot’s ^k.'^'pJo^ess'or 
work got upon the site of the building, and about hours’ at the H ail- 
ways. F in d in g  that little move could be got done during the present set 
of ^ r in g -tid e s , on returning to the vessel at 3 p. m ., she was got un
der way, and sailed for Arbroath, which she reached at 7 p. m . ; but, being 
too early in the tide for getting into the harbour, the author landed witli 
the boat, and felt not a little satisfied with the progress and success o f the 
work. T h e  site o f the building had been excavated as low in some parts 
as it was necessary or proper to carry it, and there was now a good pros- 
p ^ t  o f having it completely prepared in the course o f the next spring- 
tides. A b o u t  1 0 0  feet of the eastern branch of the Railway bad also 
been laid, w hile the best of the season was still to come. The business of 
the work-yard was going on with no less vigour ashore. T he greater quan
tity o f  the stones wanted from Aberdeen for the courses in hand, had been, 
brought to Arbroath, and the supply was becoming both more regulaj^ 
and abundant from the quarry o f  Myinefield. The second course, which 
contained very weighty stones, being 18 inches in thickness, was now near
ly all laid down upon the platform in the middle of the work-yard, where 
each stone was carefiilly fitted and marked as it was to lie in the building, 
in the same manner as had been done with the first course.

I t  so happened that the artificers employed afloat, or, at the B ell R ock, Artificers pay
. T 1 ,  1  t ,  and premiums th «

were upon this occasion ashore on the regular pay-day, which took place month, 
on the first o f  every month. T he seamen's wages were paid once a 
quarter, and#their premiums at the end of the working season. Such of the 
artificers as had been off at the Rock this month, had each a considerable 
sum to receive for wages and {premiums, say L .  the stated wages b e in g ,
L . 1 for six d ays; and having no disbursement to make for victuals, the s i-‘
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BELL ROCK LIGHT-HOUSE.

CHAP. IV. tuation o f  those afloat became enviable, and the workmen who had not
1908, July. been at the R ock, now began to make application for what they called

their tu rn  qfioai. T h is  change was hot a little gratifying, considering 
the hesitation and backwardness shewn last season to this part of the service.

Tuesday, 5th. 
Artificers embark fur 
(be Ruck.

Wednesday, Bth.
Comni^ce opera- 
lipns fijr 'tUe ensuing
Sjiring tjifes.

A t  11 o’clock p. M., the Sir Joseph Banks Tender set sail from A r 

broath for the B ell R ock, to commence the operations for the ensuing 
spring tides, having on board 38  masons, 6 joiners, 3 smiths, and the land
ing-m aster’s crew, consisting o f  12  seamen, in all 59. T he m nds being va
riable, the vessel only got a short way off the shore in the course o f the  
night, and did not reach her moorings till the next day at noon.

Ijan ded on the R ock, w ith the three boats belonging to the Tender, at 
5 P. M., and began immediately to bale the water out o f the foundation-pit, 
with a number o f buckets, while the pumps were also kept in action with 
relays o f artificers and seamen. T h e work commenced upon the higher 
parts o f  the foundation, as the water left them, but it was now pretty ge
nerally reduced to a lek^el. T h e  pumps were laid in a diagonal position as 
represented in Plate X I . ; four men wTonght at the cross handle and guided  
the pump-spear, to which a rope was attached, and in this manner, about 
20  m en co\ild be conveniently employed at each pump, and it is quite 
astonishing in how short a tim e so great a body of water could be drawn 
oflf. T he water in the foundation-pit at this time, measured about two feet 
in depth, on an area of 4 2  feet in diam eter; and yet it was drawn off 

-in the course of about half an hour. A fte r  this, the artificers commenced 
^M th their picks, and continued at work for two hours and a hali^ some 
of the sailors being at tlie same time busily employed in clearing the foun
dation of chips, and in conveying the irons to and from the smiths on the 
beacon where they were sharped. A t  8 o’clock, the sea broke in upon us, 
and overflowed the foundation pit, when the boats retmned to the Tender.

Tĥ u-sdav. Itti. 
HoIV employed.

T h e  landing-master’s bell rung this morning about 4 o’clock, and at 5 
the boats lauded the artificers, when the pumps and buckets were set to w'ork 
to clear the foundation-pit o f water. The pumps, as formerly noticed, were 
left upon the R ock, being fixed between four bars o f iron, batted or wedged 
into it, upon which plates w'ere fitted with forelocks, which kept them from 
sM fting, I t  was common also to drive a few wedges o f iron between the 
pumps and tbese'lixtures, for greater security against their being lifted by 
the pressure of the water, which, in spring tides, was ftom 12  to 14  feet in
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.depth. A t  half-past 5, the foundation being cleared, the work commenced on 
the site o f  the building. B u t from the moment o f landing, the squad ol’ 
joiners and mill-wrights was at work upon the higher parts of the Rock, In 
layin g  th e  railways, while the anvils o f  the smiths resounded on the Bea
con, and such columns o f smoke ascended from the forges, that they were 
often m istaken by strangers at a distance, for a ship on fire. A fter  conti
n u ing three hours at work, the foundation o f  the building was again 
overflowed, and the boats returned to tbe ship at half-past 8 o’clock. 

T h e  masons and pickmen had, at this period, a pretty long day on 
hoard o f  the Tender, hut the smiths and joiners were kept constantly at 
work upon the B eacon ;  the stability and great conveniency of which had 
now been so fully shewn, that no doubt remained as to the propriety o f  fit
ting it up as a barrack. T he workmen were accordingly employed, dur
ing the period of high-w ater, in makiug preparations for this pmpose.

I) 1 ♦ r-

C H A V ,  I V

.fnh.

T h e  foundation-pit now assumed the appearance o f  a great platform, and Foiin<i.iti..i 
the late tides had been so fevoui'able, that it became apparent that the first 
course, consisting o f  a few iiregular and detached stones for making up cer
tain inequalities in the interior parts o f the site o f the building, might be laid 
in the course o f  the present spring-tides. H aving been enabled to-day to 
get th e dhnensious of the foundation or first stone accurately taken, a mould 
was m ade o f  its figure, when the writer left the H ock, after the tide’s work 
o f this m orning, in a fast rowing boat, for Arbroath; and upon landing, 
two m en  were immediately set to work upon one o f the blocks from IMylne- 
field quarry, which was prepared in the course o f the following day, as 
the stone-cutters relieved each other, and worked both night and day, so 
that it was sent off in one o f  the Stone-lighters witliout delay.

O n  returning to the R ock, the writer found that the artificers had 
been able to land regularly, both at the morning and evening tides, and 
that they had added eight hours to the working period. H e  was, Iiowevev, 
extremely sorry to find that he had missed the visit o f his excellent friend 
M r P atrick  N e ill, wlio, in the zeal o f his pursuits in botany and natural 
history, had expressed a strong desire to examine the fuci and animals 
upon the B e ll R uck, and had taken the opportunity o f a passage witli the 
Smeaton from L eith . B u t his engagements did not admit of his remaining 
till the writer’s retium; and he had left the rock in a boat going to the 
Redhead, about seven miles east from Arbroath, where he expected to over-

G  g  2

    
 



B E L L  R O C K  L IG H T -H O U S E .

take the writer, but instead o f  which, they unluckily passed each other un

der night.

T h e  weather still continued to be very agreeable, the wind being mode

rate and chiefly from the S .W .  A t  6  a . m . the signal bell was rung for 
embarking for the R ock. A t  7  the artificers landed, and began to clear 
the foundation-pit o f  water, and the work continued from a quarter past 7  
till half-past 11, having had three hours’ and a quarter’s work, %vhen the 
R o c k  was again overflowed, and the boats retiumed to the Tender.

. stone
(Ictl at high*

, ter.
T h e  site o f tlie foundation-stone was very difll-jult to work, from its  

depth in the R ock, but being now nearly prepared, it formed a very 
agreeable kind o f pastime, at high-water, for all hands to land it upon th e  
R ock . T h e  landing-master’s crew and artificers accordingly entered w ith  
great spirit into this operation. T h e  stone was placed upon the deck 
o f the H cddenvick Praam -boat, which had ju st been brought from L e ith , 
and was decorated with colours for the occasion. F lags w'ere also displayed  
from the shijipiiig in the offing, and upon the Beacon. H ere the writer 
took his station with the greater part o f the artificers, who supported them 

selves in every possible position while the boats towed the praam from her  
moorings, and brought her immediately over the site of the building where 
her gi’appling anchors w'ere let go. T h e  stone was then lifted off the deck 
by a tackle hooked into a Lew is-bat, inserted into i t ; when it  was gently  
lowered into the water, and grounded on the site o f  the building, amidst 
the cheering acclamations o f about sixty persons. T h e  landing o f this stone 
at high-water became necessary, from there being still a want o f  a sufiicient" 
length o f  railway for conveying it along the R ock  at low-water to the site o f  
the building. B u t this method was rarely resorted to, as it was apt to skirt 
or break the edges o f the ston es; and as a continuation o f good weather 
was not to be calculated upon, it was observed as a rule never to land  
more stones in any one tide than could be built, because the force o f  
the sea was more than sufficient to remove the heaviest stones, as we have 
seen in the case o f the first six blocks o f granite which were landed b y  

, way o f  experiment, and also o f  the cast-iron mushroom anchor, which  
was drifted about the R ock, although it weighed upwards of a ton.

T h e  boats landed at halt-past 7 this evening, and the artificers imine- 

(ffiately began to bale and pump the water from the foundation-pit, and the
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work was afterwards continued by torch-light till a quarter-past 11, having 
had three hours’ and a quarter’s work this tide.

2 3 7

CHAP. IV . 

1808, July.

T h e  w ind to-day was variable, with gentle breezes varying from S .E . Sunday, loth. 
to N . K . ; and every thing being' in a state o f preparation for laying 
tire foundation-stone, which had yesterday been landed with so much ceremony, 
eclat, the sailors again displayed their flags at all points, and a cheerful 
Jiappiness was discernible in every countenance. A t  half-past 8 the boats 
landed the .'irtifieers, and the weather being remarkably fine, as many of 
the crews o f  the Floating-light, the Tender and the Smeaton, as could be 
spared from their respective ships, landed this morning, to witness the 
long-wished-for ceremony of laying the first stone of the Light-house. W e  
had, besides, an acquisition to our numbers, in a party consisting of about 
sixteeir persons from Dundee, who came to the K ock, just as preparations 
were m aking for laying the stone.

W h e th e r  we consider this building as an erection o f great difficulty, or. in 
a nautical point o f view, as adding much to tlio comfort .and pi'otectiou of the 
mariner, and safety o f property, upon a range of coast extending almost to 
the whole eastern shores of Great Britain, its importance is evident. I f  it 
be proper, therefore, on any occasion, to attach importance to the act of laying 
the first stone o f a pubfre building, that of the Bell R ock Light-house can
not be said to yield .to any in point of celebrity, either for the peculiarity 
of its situation, or the importance of its object. Under these con
siderations it is obvious, that but for the perilous and uncertain nature ol 
any arrang*ement which could have been made for this ceremony, instead 
o f its having been performed only in the presence of those immedi
ately connected with the work, and of a few accidental spectators from the 
neighbouring shore, counting in all about eighty persons, many thousands 
would liave attended upon an occasion which must have called forth tlie 
first dignitaries o f the country, in conferring the highest honours of masonry.
The writer m ay, however, confidently affirm, that, situate as the work was, 
nothing could add to the satisfaction felt by all present, nn having now got 
matters in so advanced a state, as to be able to commence the building 
operations.

A t  11 o’clock, the tbimdation stone was laid to hand. I t  was of a square 
form, containing about 20 cubic feet, and had the figures or date o f 180 8  
simply cut upon it with a chisel, a derrick or spar o f timber having been
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CHAP. IV. 

J9i)8, Julv.
erected at the edge o f  the hole and guyed with ropes. The stone was then 
hooked to the tackle and low'ered into its place, when the writer, attended 
by his assist.ants M r  Peter Logan, JSIr Francis W a t t , and M r James W i l 
son, applied the square, the level, and the m allet, and pronounced the follow
ing benediction: “  M a y  the Great Architect o f  the Universe complete and 
bless this budding,” on which three hearty cheers were given, and succes.s 
to the future operations was drunk with the greatest entliusiasm.

i'raycrA le id  after 
the tide's v'Ofk.

B y  1 2  o’clock noon, the tide had overflowed the site of the building, and 
the boats left the K ock after a tide’s w’ork of three honis and a half. On  
returning to tlie ship, prayer.s were read, when every heart perhaps felt move 
than ordinary thankfulness. T h e  artificers were again landed in the even
ing at half-past 8, and continued at work, with torch-light, till a quarter 
past 13 , having been three horns and three quarters’ at work, or seven 
hoiu's in all to-dav.

Monday, luh- T h e  boats landed at 9 o’clock this morning, and after three hours’ and
a quarter’s work, they left the R ock at a quarter past 1 P. M. The artifi
cers lauded again in the evening, and work with torch-light from 10  to a 
quarter pa.st 12 , having had two hours’ and a quarters work.

Tuesday, ISlIi.

Wddnavdaj, 13th

Thursday, 14th.
Tender leaves the 
Rads.

' A fte r  clearing the foundation-pit of water, by means of the two pumps 
and a number of buckets, the work commenced at a quarter past 10, and 
left off at half-past 12 noon, having had two hours’ and a quarters work. In  
the evening, the artificers again landed at 9 , but it was not till a quarter 
past 11 that the water was cleared out, and it began to ovei-flow the site of 
the building again at m idnight, so that only three quarters o f an hour’s 
work was g o t upon the Itock with the evening tide.

L a n d  at a quarter before 1 0  a . m . ,  and begin to work at half-past 10, 
and left o ff  at a quarter from 1 p , m ., having bad two hours’ and a half. In  
the evening at 12  o’clock, the foundation-pit was cleared of water; but at a 
quarter past 12 , the sea broke into it again, so that no w'ork was done, 
owing to the state o f the tide.

L and to-day at half-past 1 2  noon, and had one hour’s work. B u t the  
tides being now in the state o f neap, the Tender sailed with the artificers 
and landing-master’s crew to  Arbroath, to wait the return o f spring-tides. 
13ie  work now put on a very promising appearance, T h e  first stone had
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been la id , and tlie levelling o f  the site of the building was in such a state|. 
as to afford every prospect o f being able to commence the building o f  th^ 
first entire course, after a few good tides. T h e  reach o f tlie Kailways fifomt 
the site  o f  the building, to the eastern landing-place, was also in a stat^ 
o f  great forwardness, and the other parts o f the apparatus being now ii  ̂
readiness, there w'as every prospect o f m aking rapid progress after thd 
foundation course was laid, and building oi>erations ŵ ere fairly begun. '

In  the w'ork-yard, however, things had not so prosperous an appearance, 
as a num ber o f  blocks of granite were still wanting to complete the first foui 
courses o f  the building; and such was the urgency o f  the demand, lest the 
work shou ld  be stopped in its progress, that the writer authorised M i  
G ildow ic o f  Aberdeen to advance the price o f stone, according to circum- 
tances, as an  additional stimulus to the exertions o f the quarriers. From  
this state o f  matters, it was now pretty obvious, that not more than twu oi 
three courses o f  the light-house could be built this season.

T o -d a y , a t 1 o’clock P. Bt., the Tender left Arbroath for the B ell R ock, 
having on board 1 6  masons, 5  mill-wrights and joiners, ^ black-smiths, 
and 1 3  seam en, in all 3 5  persons, including the officers o f the ship. T h e  
wind was at E .  N .  E . ,  with light breezes and fine weather; but as it  fell 
calm , th e  boats left the Tender at 5 p. jm, with the artificers, while 
yet about 5  or 6  miles from the rock: but owing to the strength of the 
ebb-tide, it  was found impossible to reach it in time for the tide, and they 
returned to  the vessel at 9  p . M. without having effected a landing.

A t  half-past 5  a . m ., the Tender w'as made fast to the south-west 
buoy, w hen the artificers landed. T h e two pumps were immediately 
set to work, and at half-past 7  the work commenced, and continued till a 
quarter past 9r. when the site o f  the building was again overflowed, and the 
boats le ft th e  R ock  after an hour and thtee-quarters’ work. In  the evening 
the work com m enced at 7, and left off at half-past 9 , after two hours’ and a 
half’s w'ork.

V .39

T h e w ind was at S .S .E ., with .strong gales, accom2)anied with a heavy 
breach o f sea, so that the boats could not land, and there was consequent

ly no work done to-day. T h e  ship had also such a rolling motion, that 
the people could not be collected on deck, as usual, for reading* prayers, 
Tlie wind was at east, accompanied with a pretty heavy swell o f  sea

CHAP. rv.
1806, .liilv.

Piictt o f  panU c 
adyancett.

Friday, 'ltd.
Artilicer< sail iVir the 
nock.

Sunday, 'iith .
A raO 0 *̂tiinhcr goes 
adrift.    
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CHAP. IV.
1003, July,

B ELL ROCK LIGHT-HOUSE

to-day, so that it was not without considerable difficulty that the boats 
landed, when two hours’ and a quarter’s work were got, having been on the 
R ock from three quarters past 7  till 10 a . m . B u t in this state of the wea
ther a landing was not attempted in the evening. In the cour.se of this 
night, a raft o f six Norway logs, intended for laying the railways over 
certain gullies or inequalities o f  the rock, drifted from one o f the floating 
buoys to vffiich it had been made fast. I t  w'as afterwards picked up by 
some fishemien in the Frith o f Forth, near Anstruther, who were paid 
L . 2  for their trouble, in name o f salvage and expences.

Tuesday, 25th. 'p}je weather was more settled to-day, and the sea had become much

smoother. A t  a quarter past S A. M. the w'ork commenced, and left off 
again at half-past 11, after an excellent tide’s work of three hours and a 
quarter. The.masons were chiefly employed at the foundation of the build
ing,— the millwrights and joiners at the railways,— the blacksmiths were 
kept busy at both operations,— while tlie landing-master’s crew took part 
in the whole.

The boats landed again in the evening at 8 p. m ., and the foundation hav
ing been cleared, the artificers began to the low-water works at a quarter 
past 9, and continued till 11 . A fter an hour and three-quarters’ work 
they left the rock, but the joiners and blacksmiths had been employed on 
the beacon since morning.

state or thiDgs, at 
rigiit, upon eitin - 
guishitig the torches.

Tlic wind being at S .E . this evening, vve had a pretty heavy swell 
of sea upon the rock, and some difficulty attended onr getting off in safety, 
a.s the boats got a-ground in the creek, and were in danger o f being upset. 
Upon extinguishing the torch-lights, about twelve in number, the dark
ness of the night seemed quite horrible; the water being also much charged 
with the phosphorescent appearance which is familiar to every one on ship
board, the waves, as they dashed upon the rock, were in some degree like 
so much liquid flame. The scene, upon the whole, was truly awfiil.

Wednesday, 26th. T he woik ou thc rock began this morning at 9 o’clock, and left off at
The first, Of fouiida- quarter past 12 noon, ivhen the tide overflowed the site o f the building.
tion course is finish- ^   ̂ t , ■
cd to-day. Tlic masoHS then went on board o f the Tender, but the smiths and joiners,

as usual, continued their operations on the beacon. T he weather being 
moderate, the hoat.s landed again in the evening, at a quarter past 20, and 
left off at midnight, having had altogether four hotirs’ and three quarters’ o f
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low-water work to-day, when the last of the eighteen detached pieces of 
stone, form ing the Foundation-course, were laid. T he several holes or ca
vities in it , varjdiig in depth from six to eighteen indies, had now been 
bu ilt up with stones, exactly cut and fitted to their respective places, as 
represented in Plate X V . ; and which brought the whole surface to a 
uniform level.

CHAC. IV.
Ifeiis, luK.

In  leaving tlie Roek this evening, every thing, after tlie torches were ex- The force of habn 
tinguished, had the same dismal appearance as last night, but so perfectly o'e
acquaiuted were the landing-master and his crew ivith the position of 
things at the R ock, that comparatively little inconveniency was experien
ced on these occasions, when the weather was moderate: such is the effect of 
habit, even in the most unpleasant situations. If, for example, it had 
been proposed to a person accustomed to a city life, at once to take up his 
quarters off a sunken reef, and land upon it in boats at all hours of the niglit, 
the proposition must have appeared quite impracticable and extravagant; 
but this practice coming progressively upon the artificers, it was ultimately 
undertaken witlt the greatest alacrity. Notwithstanding this, hoivever, it 
must be acknowledged, that it was not till after much labom* and peril, and 
many arv anxious hour, that the writer is enabled to state, that the site 
of the B e ll R ock Light-house is fully prepared for the First entire 
course o f  the building.

T h e  sloop Smeatou had accordingly loaded the first cargo of cut stone , Tiuu-.̂ <iay, ssn.
^  ̂ ^  ^  First c<nrgo o f  an cu •

at A rbroath  for the Light-house, consisting of twenty blocks of the First lire caurtfC landed, 
entire course, and had last night come to her moorings ; ami this morning 
the praam-boats were employed in landing her cargo upon the Rock.
From the want o f a complete line of Railw'ay from any of the landing- 
places to  the site of the building, this operation could only be effected at 
high-water, when the stones were let down, one after another, upon the 
unincumbered area o f the .foundation of the liight-house, l)v means of a 
slip-rope passed through the Lewis-bat of each stone, Tliis, as before no
ticed, was by no means a very desirable inode of landing tbe materials, and 
was indeed, one that could rarely be resorted to, except in the finest wea
ther. T h e  artificers having landed at 9 a . m ., the foundation was clear
ed of water by 10, when the masons made preparations for commencing the 
building operations, Having had two hours’ and thiee quarters’ work, 
they left the Rock, after laying the blocks of stone which .had been landed, 
in a compact and regular manner upon the site of the building.

H h
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Fi-tdiiy, 29th,

Tht Sin<?atort makes 
a j'Ceond trip for a 
 ̂Hri/o in 20 hours.

Siuurdnvi 30tb.
'IVnder sails l‘ov Ar- 
hroath.

August 1
Wednesday^ 3d. 

TTcuirns to tbcRack*

B E L L  R O C K  L IG H T -H O U S E .

T h e  w ind was at east to-day, with a gentle breeze. A t  10 a . 5f. the 
workmen landed, but the tides becoming neap, it was two hours and a 
h a lf before the foundation could be cleared o f  water, and at a quarter 
irom  2 f . m . it  was again overflowed, having only had an hour and a quar
ter’s work with the m orning tide, when the twelve remaining blocks o f tbe 
Sm eaton’s cargo were laid to hand, and ready for being built with mortar. 
In  the present state o f the tides, it was not ju dged  necessary to land this 
evening.

T h e  Smeaton having been unloaded yesterday forenoon, she was again 
dispatched to Arbroath for another cargo o f the F irst course, which she got 
'on board that same night by 12  o’clockj and had retiuned to her moor
ings at the B ell R ock this m orn in g; Captain P ool, with his usual acti

vity , having only been absent from the R o ck  about twenty hours. 
In  the m ean tim e, the writer visited the operations o f the work-yard, to 
ascertain more fully what prospect there was o f having a supply o f pre
pared stones for continuing the works o f this season, to the extent o f three 
or four courses o f the L ight-h ouse. Some arrangement also was necessary 
for the removal o f Cranes and otlier articles o f machinery for the use o f 
the building operations.

T h e  Tender left her moorings at the R ock  this morning for Arbroath, 
with such o f the artificers as could be spared. T hose left shifted on boaid 
o f the Sm eaton, and were to be em ployed at the Beacon, and in laying 
the R ailw ays, now much w anted, for transporting the stones along the 
R ock. T h ey  also attended to the arrangement o f the m ateiials landed 
upon the site o f the building, where, from  th e lowness o f its situation, 
they lay in  safety. In  the work-yard considerable progress had now been 
made w ith the Second entire course o f the building, and after much trouble, 
the necessary blocks o f granite had at length com e to hand, for com pleting 
it, but still many stones were w anting for the ^igher ones.

T h e  Tender sailed this afternocm from A rbroath, having on board two 
of the cranes already alluded to, as in  preparation for the work, upon a new  
construction, as w ill be seen in P late X I V .  T hese were intended to be erect

ed on the site o f the building, for laying the stones in a more perfect and ex

peditious manner than had hitherto been followed in operations o f this kind. 
She carried also forty-seven person.s, including artificers and seam en; but as

    
 



O PERATIONS OP 1808. 2 4 ;?

the winds were light, little progress was made during the afternoon, for, as 
yet, the utility of the Steam4)oat, in cases of this kind, had not been 
developed.

CHAP. rv.
1808, .‘Vugu.st.

A t  4 o’clock this morning the Tender reached her moorings, and was 
made fast to the south-west buoy, as laid down upon Plate V . A t  
5 o’clock, 32  artificers and 11 seamen landed upon the Rock, from three 
boats. T he landing-master’s crew transported one of the cranes from on 
hoard o f  the Tender, on one o f the praams, and landed it at high-water 
upon the R ock. H aving again landed in the evening, the foundation-pit 
was cleared o f water by 6  o’clock, when the Crane was set up and properly 
guyed with ropes. The center-stgne and three others were then laid vdth 
mortar, and treiiailed to the Rock. A fter two hours’ work, the site o f the 
building was again overflowed, and at 8 o’clock the artificers returned on 
hoard o f  the Tender.

Tliursday, 4Lh. 
Fovir Slones laid

A s  the stones were all dove-tailed into one another, they required 
to be laid perpendicularly into their respective places, which was also essen
tial to preserving a proper bed o f mortar under them . This could only be 
effected in a speedy and dextrous manner by means o f a crane; but it will 
further be seen, from the angular figure of the stones, that this could not 
be effected by one of these machines of the ordinary constraetion, as has 
form erly been noticed. I t  had been recommended to the writer to use 
the com m on sheer-poles, with which the Edystone L/ight-house w'as built, 
w hich, notwithstanding all the improvements in machinery, were still chief
ly  in  use for laying heavy stones; but sheer-poles, besides being difficult to 
preserve on a sunken rock, could neither have laid the materials .so well, 
nor w ith a tenth part o f the expedition, as the crane with the moveable 
beam delineated in Plate X I V .

Atl vantages 
new cranes .̂ lieer̂poles.

nf [he 
over

Stones laid at the depth o f about 14 feet under high-water mark, re- srntainn'-s j>u,
quired more than merely lajdng them on their respective beds, and trusting followed,

to their own gravity. F or this purpose nothing seemed to be sô  well 
adapted as the oaken trenails which M r Smeaton used in the erection o f 
the Edystone Light-house. Tw o jumper-holes, o f an inch and a half in 
diameter, had accordingly been drilled tlirough each stone, which were con
tinued or perforated to the depth o f six inches into the rock or course im 
m ediately below, which became the most tedious part of the building opera
tion. W h en  the oaken trenail was inserted into the hole, it had a saw-

H h  2
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draught across the lower end, into which a small wedge was inserted: and 
when driven home, it became quite firm, ’i'hc trenail was then cut flush 
with the upper bed of the stone, and split with a chisel, wdien another 
wooden wedge was inserted and driven into the upper end of the trenail, as 
represented in diagram 10. lof P late  X .  Xov was this all, for, in follow

ing up M r  Sineaton’s principle, tw'o pairs o f oaken wedges, as represented 
in P late X . ,  F ig . 11 . were also driven gently into the perpendicular joints, 
prior to grouting them with mortar. T h e  whole stones of a course had 
thus to be laid with great nicety, corresponding to a number o f  checks 
and marks, previously arranged in the work-yard, that the wedges m ight fit 
without trouble at the R ock , and preserve the respective positions o f the 
superincumbent courses, and make band throughout the whole fabric.

Friday, Sth. 
16 Stonw laid.

T h e  boats landed the artificers this morning at half-past 5 o’clock, and 
the foundation-pit being cleared of water, seven stones were laid and se

cured with trenails by 8 o’clock. T h e artificers are again landed at 6 p. m . 
and in the course o f tw'o hours nine additional stones were laid.

Saturtlajr, (ith| till 
W ednesday, lOth, 
92 Stones Inid.

From  Saturday the 6tii till l^'^ednesday the 10th inclusive, the weather 
and tides were favourable, which afforded an opportunity of landing both 
with the morning and evening tides, and in the course of these five days 
t^\euty-six hours’ work were obtained, and ninety-two stones were laid. 
The landing-master’s crew also continued their operations in delivering the 
Smc.atou, and laying her cargoes on the Rock.

Thursday, llth , 
11 Stones laid.

T he boats landed the artificers to-day at 9 a . M . ,  and in about three quar
ters of an hour the site o f the building was cleared of water, w'hcn eleven 
stones were laid in the course o f an hour and three quarters. There  
being a considerable swell in the sea to-day from south-east, tJie praams 
could not land any materials upon the R ock at high-water, and nothing 
could be done in this way at low'-w'ater, as the Railways were not yet in a 
working condition.

A parly o f Gentle
men narrowly 
escape being drown
ed,

D uring tlie morning-tide, while the work was in progress, a very se
rious accident was like to have happened to a party of gentlemen from  
L eith , who came to sec the operations at the R ock. They attempted to 
land in a very small boat belonging to their yach t; hut, as a considerable 
swpll of sea set round it in all directions, after several attempts, they found 
this to be impracticable. T h e  writer then hailed the gentlemen, and ad-
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vised them to return, and remain on board of theh vessel, until the state of 
the tide would enable him to send a proper boat for them. In the mean 
time, however, a boat from the Floating-light, pretty deeply laden, with 
lime, cement and sand, approached, when the strangers, with a view to 
avoid giving trouble, took their passage in her to the Rock. The accession 
of three passengers to a boat, already in a lumbered state, put her com
pletely out of trim, and, as it unluckily happened, the man who steered her 
was not in the habit of attending the Rock, and was not sutfidently aw'are 
of the run of the sea at the entrance of the eastern creek. Instead, there
fore, of keeping close to the small rock called ‘‘ John Gray,” tlie situa
tion of which will be seen in Plate VI., he gave it a ucidc birth, as the 
sailors term it*, a heavy sea having struck the boat, drove her to leeward, 
and the oars getting entangled among the rocks and sea-weed, she became 
mimauageable, and was thrown on a ledge by another heavy swell, whicli in
stantly leaving her, she kanted seaward upon her gunwale, when the people, 
and part of the cargo, w'ere thrown into the sea. Before slie righted, 
or any assistance could be rendered by those on the Rock, another sea came 
which filled her and scattered the passengers, eight in number, in all direc
tions. Some dung to the boat, others to the sea-rveed, and two or three 
having got hold of oars and loose thwarts, which floated about, w-ere carried 
out of the creek, to a considerable distance from the Spot where the acci
dent happened. By the very prompt and active assistance of Mr James 
Wilson, the landing-master, and his crew, the whole were, however, 
speedily got out of the water, excepting a IMr Straehan, one of the stran
gers, who had clung to the sea-weed upon a small insulated rock, bearing 
his name, in Plate VI., to which it was impossible at this time of tide 
to approach, without the assistance of a boat. IMr Wilson, wdth a dev- 
terity peculiar to himsell̂  made tow'ards this spot, where Mr Stiucliait. 
with great resolution and perseverance, still kept his hold, although 
every returning sea laid him completely under water, and even hitl 
him from the view of the spectators on the Rock. In this situa
tion he must have remained for ten or twelve minutes. When tlie boat 
reached the insulated rock, the most difficult part w'as still to perform, as 
it required the greatest nicety of management to guide her in a rolling 
tica, so as to prevent her from being carried forcibly against IMr Straehan, 
who was in danger of Ijeiiig struck with the stem of the boat, to which he 
lay completely exposed. Notwithstanding the breach of the sea, however, 
and the narrowness of the passage, the boat was conducted at tl>e proper 
moment close to Mr Straehan, without cither touching him ortlie insulated

C H  A P .  I V .
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CH A P. I V . r o c k  t o  which he clung, till he was lifted into the boat. M r sticaciian was 
o f course m uch exhausted, from having been so completely ovemm by the  
sea, and having had but a very short space for breathing between the  
returning waves.

T h e  gentlemen thus extricated in safety from the most imminent peril, 
were immediately removed on board o f their own vessel, no doubt very 
thankful for the narrow escape they had made, and with grateful recol

lections of the exertions made by Captain W ils o n  and his crew. W i t h  
regard to the people belonging to the Light-house service, none of them  
were, materially injured beyond the disagreeable ducking which they ex
perienced ; but the boat was almost completely wrecked : her cargo was 
also injured, and partly lost.

T h e  artificers landed this morning at half-past 10 , and after an hour and 
a h alf’s wmrk, ciglit stones were laid, which completed the First entire course 
o f the building, consisting o f 1 3 3  blocks, the last o f  which was laid with 
three hearty cheers. Imm ediately after this tide the Tender left the R ock  
for Arbroath, with all hands on board; and having a fine breeze at south, 
she got into the harbour at half-past 6 p . M ., to wait the return of the  
spring-tides.

Aitifiusis are ;vci. Tliosc Oil hoai'd felt not a little happy, when the ship, which, on her
coined into Ar- ^
byoath Hdtbouw passage^ had heen decorated with colours, intim ating that the First entire 

course was laid, was received with cheering from the workmen ashore, 
and the inhabitants o f Arbroath. T h e  service o f the B ell Rock now be
came every trip more desirable with tbe artificers, who, having been enabled 
to work both during the morning and evening tides, with the exception o f  
the evening o f  the l l t l i ,  the premiums over and above their stated wages 
became more and more an object, while the experience acquired in landing 
1 3 3  blocks o f stone, had fivlly established the practicability of the whole 
operation.

f'Viday, l̂ th.
I' it'St etttire cour5t

OuL o f  tlJC 
disabled. He vc 
ctfu C;>

O n the w riters arrival at the work-yard tliis evening, he learned, with 
much regret, that an unfortunate accident had happened to one o f the 
masons, o f the name o f H u g h  R ose, while em ployed in raising a block  
o f stone, o f between two and three tons weight, w ith the carpenter’s jack, 
represented in Plate X .  T h e jack had not been set with sufficient care, 

and slipped from under the stone, which instantly fe ll upon his knees.

    
 



O P E R A T IO N S  O F  1808.
' #

For a considerable time Rose was thus kept in a sitting posture, with a 
great part o f the weight of tliis large stone resting upon his legs, till re
lieved by the other workmen who came to his assistance, and again apply- 
ed the jack to raise the stone. H is  legs w'ere, however, sprained in a 
very painful and distressing manner, which kept him from work for up
wards o f  a twelvemonth. H e  was one o f the best workmen in the Yard, 
and a man o f great bodily strength ; but became so m uch disabled by this 
accident, that the Light-house Board was afterwards pleased to settle an 
annuity o f L . 20  annwn upon him.

T he -work at this moment had much the appearance as if  it w’ould be 
retarded, as several blocks of stone were still wanted from the quairies at 
Aberdeen, to complete the Third entire course, the Second being now 
ready to be removed from the work-yard to the Rock. This course was 
18  inches in thickness, the granite stones of wLich measured from 4 to 
7  feet in length, varying in breadth from 3 feet to 4  feet 6 inches. 
Stones o f these dimensions could not be landed with safety at high-water, 
but the railways on the Rock were nearly completed from the eastern 
landing-place to the site of the building, so that every thing was now i]i 
readiness for commencing the landing^of the materials witli low-water.

:^47

J V.

ISO S, AH-L,sr..

Fridii
G ranite
w anted.

y. lliili. 
Slones unic!-

H aving made all the necessary arrangements for making dispatch with \ve<i»e,(ia:,. 
the Third course, the writer sailed at mid-day on the 24tb, with the Tender, 
for the B ell R ock, having on board forty-tliree persons in all, and the ivind 
being favourable, the vessel was made fast to her buoy at the Rock at 
7 P. M. T he Smeaton also came to her moorings with a cargo of the Second 
coui'se, when the landing-master’s crew’ brought the praam-boat along-side, 
and was loaded with 10 stones, which w'ere landed, and laid this evening 
after three hours’ work.

Jl’i.

The weather having been extremely favourable, regular’ tides’ work were 
got both inoming and evening, so that the Second entire course, containing 
136 stones in number, and 152 tons weight, was laid in the course of seven 
tides; the sloop Smeaton Iiaviug been kept constantly plying between the 
Bell Rock and Arbroath, wliere, on her arrival, she rvas immediately 
loaded, whether by night or day. From the favourable state of the weather, 
the complete and eftcctive condition of the landing apparatus, and the dex
terity of the landing-master’s crew, a cargo of stones was discharged from 
the vessel, and landed on the Rock in as short a time as the stones could 
be built, and the holes bored into the course below, and trenails fixed into

i'aiurthi)', 
Jli6 St OIK'S 
7 tidt's.

ii,
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ISOft, September.
them. T o  facilitate the lifting of the stones off the waggons,.after they 
were brought on the railways to the site o f the building, and for laying them  
at once on every part o f  its area, though measuring 42 feet in diame

ter, a second crane was erected on the F irst entire course, as represented in 
P late  I X . ,  which thus admitted o f the Second course being built with 
great facility, without once requiring to shift the cranes horizontally: as the 
beams, when extended in opposite directions, reached from the centre to  
the extremity o f the course.

Second coutse com 
pleted.

O n completing the laying o f the Second entire cortrse, the Light-house 
began to assume the appearance and form o f a b u ild in g ; for, although still 
under a part o f the excavated rock, it was, nevertheless, 4 feet above the  
level o f the lower bed of the foundation-stone,— a consideration which was 
highly gratifying to those immediately connected w ith the w’ork. H aving  
successfully completed this course, the writer sailed with the Smeaton for 
Arbroath, accompanied by such o f the artificers as bad been employed in 
building, and leaving the Tender at the R ock, with the mill-wrights, join^ 
ers, smiths, and masons, who worked at the Railways, and in preparing the 
upper part of the Beacon as a barrack. A fte r  landing at Arbroath, the  
Smeaton was immediately dispatched for Aberdeen, in quest of a few blocks 
of granite, still much wanted for the courses in hand.

Artificers g j oil tu 
tliP Hock. lOStoncis

H avin g  now got the Third  entire cotu'se nearly ready for shipping, 
the Tender returned to Arbroath for the artificers, and a supply of water 
and provisions ; and sailed again this morning at two o’clock for the BeU 
Rock, having forty persons on board. A t  9 slie was made fast to the 
S .W .  buoy ,̂ when the boats were hoisted out and landed the artificers, who 
remamed till 12  noon. These two hours were occupied in adjusting the 
cranes, and making preparations for commencing the building operations. 
A  landing is again made in the evening at 9 , and at midnight the artificers 
returned on board of the Tender, having been tliree hours on the R ock, 
when ten stones o f the Third course were laid and trenailed to the course 
below.

Saturday, lOth. 
Pumping o f  Wai£:>

Land at 9 a . m . ,  and by a quarter past 13 noon, 23 stones had been laid. 
Tlie works being now somewhat elevated by the lower courses, we got quit 
of the very serious iuconvenieiice of pumping water to clear the founda
tion-pit. T his gave much facility to the operations, and was noticed with 
expressions o f as much happiness by the artificers as the seamen had shewn
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when relieved of the continual trouble of carrying the smiths’ bellows off c h a p . i v . 

the Ilo ck , prior to the erection o f the Beacon. isos, sepwmbei.

A Vhile the workmen were laying the closing or la.st stone of the former Onc of 
course, John Bounyman, one o f the m ost active and expert of the masons, 
m et with an unlucky accident in the following manner. The moveable 
beam o f the building-crane having been lowered to a horhsontal position, 
for the purpose o f laying the stone at the circumference of the course, 
Bonnyman, who was directing it into its birth w itlj a small pince in his 
ligh t hand, had inadvertently rested his left hand on tlie beam, near the 
sheave or pulley, at its extremity, wlien one o f the links unfortunately 
caught his hand, and before the crane could be stopped, the chain had pa.ssed 
over the middle joint o f the fore-finger, and cut it so nearly off, that he ap
plied to the writer, who was standing by, to relieve him of the almost de
tached part. B u t having no great inclination for the performance of ope
rations o f this kind, the severed parts were set together and bandaged in 
as careful a manner as eirciiinstances would admit, when the patient was 
sent ill a fast-rowing boat to Arbroath for medical aid. It  was neverthe
less soon afterwards found necessary to amputate the finger, and Bonny- 
man became a successful candidate for a light-keeper’s birth.

llie

H aving landed this morning at 10 , the work was continued during four 
lioui's, when 14 stones were la id ; but its regular progress had now to be 
stopped for a time, owing to the want of stones from the work-yard, 
where some blocks of granite were waited for from the quarries. In the 
afternoon the Smeaton amved with a few hearting or interior stones of 
the course in hand ; but the wind having been for some days past in the 
IVT.E., accompanied with a considerable swell of sea, it was not found practi
cable to make a landing, and the praam-boat, after having been loaded, was 
made fast to her moorings : consequently no landing was made on the 
Hock with the night tide.

Sund2iv\ In i '-  
rrogi'c.8?; flu; 
worki sio[)|3U(l lot' 
want o f

T h e wind being still at N .E ., the swell was so great that the boats 
landed with much difficulty on the H ock this morning at half-past 11 o’

clock, but could only remain for an hour and a half, owing to the heavy sea 
which ran upon it. This tide was employed in completing the boring of 
the trenail-holes, and in securing the stones whicli had been laid. T h e  
cranes were also raised from, the second to the third course, which beinffO

Monday, Igdi. 
BnitdinE  ̂ Il'vcI ivirh 
file fcighcr p;irH o f 
the Roefc.    
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18  inchea in thickness, the artificers who worked them  now atoo^ nearly 
on a level w ith the highest parts o f the R o ck .

Tisesday^ 13th.
Experience great d if ' 
ticnlty in Junding.

T h e  w ind being still at N .E ., accompanied w ith a heavy breach on the 
R ock , no attem pt would have been made to land to-d ay, had not the wri
ter felt a more than ordinary desire to exam ine the state o f the work, from  
the manner in which the sea broke upon the building. In  accomplishing 
this about noon, the boats were frequently put hack, but were at length  
successful, when it was found that the force o f the sea had raised two o f  
the stones exposed to its im m ediate wash, which, in the unfinished state o f 
the course, formed an abrupt face to the w ares. T hese two stones were 
lifted  perpendicularly off their beds, the one to the height of 6 , the other 
o f 10 inches ; but they were fortunately still h eld  by  the trenails, and sup
ported as if  on stilts. H a d  this not been tim eously obseiwed, the pro
bability is, th at the operation o f another tide m igh t have swept them  
into deep water, which would have been attended w ith much additional ha

zard, by dela3nug the work in its present state, at so advanced a period o f 
th e season.

T,va stoiies loosened T h e ti'enails o f thcse stones having been drawn or bored out, the stones
but are ajjaiti secured. _ ^
The vessels slip their were laid a second tim e, when every precaution was taken to secure the  
inooim̂ s. mortar, by stuffing bagging-cloth round the jo in ts, and loading them

w ith bars of iron. T he guy-ropes of the cranes were also tightened, and 
every thing p u t in as complete a state o f security as circumstances would 
adm it. A t  1 p , m . the boats again returned to th e Tender, which now 
rode so heavily at her moorings th at it was foim d necessary to get her 
under way, when she sailed for A rbroath w ith the artificers. T h e Sm ea- 
ton also slipped her moorings ; but instructions were previously given to 
M r P ool, to keep as close as possible to the loaded praam -boat, still riding 
at her m oorings, that, in the event of her breaking adrift, h e m ight be at 
hand to take her in. tow. In  the evening, however, the weather m ode
rated considerably, and, after landing the masons at Arbroath, to re
main till the return o f spring-tides, the Tender returned to her .station 
at the R ock , with the workmen employed at the Beacon-house and R a il
ways,

Saturday, 17th.
10 Stones are laid, 
■rate praana boats 
Hdft out the

T h e Light-h ouse Y ach t having to-day returned from  the N orthern  
Light-houses, she transported the builders from  A rbroath  to the R ock, 
and supplied the F loating-light and Tender w ith provisions and necessa-
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ries. B y  this means, the latter vessel was enabled to remain at her moor

ings during the present neap-tides, by which the operations on tlie higher 
parts o f the Beacon made great progress. T he writer also embarked this 
m orning in the Ligiit-house Y ach t, and having hailed the Floating-light 
at noon, found that she had rode out the late gales with great ease. 
A t  3 o’clock p. M. the Y ach t was made fast to a set o f moorings which had 
been laid down for her early in the season ; and at 5 , thirty artificers land

ed, when iO stones were laid in two hours and a quarter. Notwithstand
ing the heavy seas which had run upon the R ock since the completion o f  
the Second course, every thing was found in good order. T he stones of 
the course in hand were all in their respective places, and the joints were 
fiill o f mortar. The cranes also stood quite firm, with their guys and 
tackling. I t  wms no less satisfactory to find that the loaded praam rode at 

her moorings in perfect safety, without having apparently shipped any sea 
during the gale.

C H A P , I V .

1898, Septemlior.

T h e  artificers landed this morning at 5 o’clock, and continued at work 
till a quarter past 8. The railways being now in a pretty complete state, 
and a further supply of stones having been brought to the Rock, the land

ing-master got 21 blocks conveyed from the eastern wharf to the build
ing. I n  the same manner, with the evening tide, 10 stones were landed, 
and the work continued from half-past 5  to half-past 8, having had six 
hours’ and a quarter’s work to-day, during which no fewer than 31 stones 
were laid.

Sunday, 18tb.

;U Stones laid in 
hours.

T h e artificers landed this morning, and continued at work for three 
Jiours, when 7 stones were laid. T he wind being at S .E . there was a very 
heavy swell o f sea in the eastern creek; and not having as yet been able 
to lay the Railway-track to the western creek, the stones were obli

ged to be landed on the eastern side o f the R ock, which was often attended 
with great disadvantage to the work. For it was only in the very finest wea
ther that materials could be dropped or lowered upon theR ock at high-water; 
an operation which was further attended with great inconveniency, from the 
sparse manner in which it was found necessary to drop them from the 
praam, to prevent their being injured. The fear also o f  a storm overtaking 
the work while the stones were in this situation, was none of the least 
sources of tmeasiness which attended this practice: for, though the sea 
m ight not carry them entirely off the R ock, they m ight nevertheless be so

I  i 2

Monday,
12 Stones arc laid. 
The western track 
o f Hallway nuicb 
wanted*
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C H A P .  I V .  damaged, as to render them unfit for the work, and the loss ofa single stone 
isns, scjitember, could iiot be replaced without returning to the work-yard, and having re

course to the mould from which it was cut.

Onu of l}ie botims 
‘ annet be got out of 
the Mstcrji

A s  the landing-master’s crew were in the act o f towing one of the praam- 
boats into the eastern creek this morning, an unlucky sea struck her, and 
carried her upon the same ledge of the Hock, which, on the 11th of last 
month, had almost proved fatal to the Floating-light’s boat, b y  the ac
tive exertions o f tlic crew, however, the praam on the pre.sent occasion 
was got off witliout sustaining much damage, her bottom being only 
slightly rubbed; and the cargo, consisting o f 7 blocks of stone, with ce
ment, &c. was landed in safety. T h e  boats returned to the R ock at 6 p. m ,, 
and left it again at 9, after having had three hours’ work, and laid 5 stones, 
being all the materials that could be got this tide, owing to the rough state 
o f the w'eather ; for it was not till after three successive attempts had been 
made, that M r  W ilson  succeeded in getting the praam into the creek this 
evening, the wind being at S .E ., and stiU continuing to blow fi-esh with a 
heavy s'lvcll o f sea, insomuch, tliat it was found impracticable to get her 
out again after unloading ; and she, therefore, remained till the tide had 
flowed sufficiently to float her over the lower parts o f the R ock to the west
ward.

20ih.
I > Stones lire laid* 
The weather Conti, 
nue^ta be very bois
terous.

’̂ rhe artificers landed this morning at 6 o’clock, and left the Rock again 
at a quarter past 10, having' had four hours’ and a quarter’s work, when seven 
stones were laid. In the evening, the artificers landed at 6, and continued 
at work till 10, having had a tide of four hours, in which time eight stones 
were laid. Owing to the surf of sea upon the Rock to-day, it was with 
the utmost difficulty that the heavy blocks could either be got out of the 
Smeaton into the praams, or conveyed in safety to the Rock. It was 
only by the experience now acquired, and the activity of the landing-mas
ter’s crew, that any thing was done to the building during tlie whole of 
these spring-tides. Indeed the Smeaton w'as forced to leave her moorings, 
and retum to Arbroath, before the whole of her last cargo could be de
livered. In this state of the w'eather, the workmen could not be regularly 
employed in building; but there was so mucli to do with each course, in 
boring trenail holes, and laying railways during the time of low'-water, 
that the artificers w'ere always fully employed, when it was possible to 
land. During the period of high-water, the inill-wrights and joiners 
were occupied in framing the upper part of the Beacon-house.
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To-d ay the wind was at S .W . ,  blowing a fresh gale, and it was not ex

pected that the Smeatoii could have possibly returned frpm Arbroath, with 
the remaining stones o f the course in hand, consisting of 17  blocks, with 
which, from tlie advanced period o f the season, and the boisterous state 
o f the weather, it was jjroposed to terminate the building tor this year. The  
Sm eaton, however, got to Arbroath last night, at a late hour; and M r  
Jjaclilan Kennedy, Kngineer’s clerk,— whose department it was to attend 
to the dispatch o f  the vessels,— with that promptitude and zeal in the 
service which uniformly marked all his transactions, called the artificers 
in the work-yard barrack at m idnight, when they commenced, with torch

light, to cart the stones to the quay, and had loatlcd the Smeaton, by half
past 2 A .  M . .  SO that she saved tide out o f the harbour, and at half-past 6 
got to her moorings at the R ock.

CHAP. [V .

September, 
Wednesday^ 2Ut. 

Engineer^ clerk 
most lotivc in 
prftcbiiiŝ  the shlp- 
ping.

M r  Thom as Macurich, mate o f the Smenton, and James Scott, one 

o f the crew, a young man about 18 years of age, immediately went 
into their boat to make fast a hawser to the ring in the top of the float

ing-buoy o f the moorings, and wTre forthwith to proceed to land tlicir 
cargo, so much wanted at the R ock. The tides at this period were very 
strcng, and the mooring-chain, when sweeping the ground, had caught 
hold of a rock or piece of wreck, by which the chain was so shortened 
that when the tide flowed, the buoy got almost tmder water, and little 
more than the ring appeared at the surface. W h e n  M acurich and Scott 
were in the act o f making the hawser fast to the ring, tlic chain got sud- 
deirly disentangled at the bottom, and this large buoy* ineasiu’ing about 7 
feet in height, and 3 feet in diameter at the middle, tapering to both 
ends, being what seamen term a N u n-buoy, vaulted or sprung up with such 
force, tiiat it upset the boat, which instantly filled with water. I^Ir 
Macurich, with much exertion, succeeded in getting bold o f the boat’s 
gunwale, still above the surface of the water, and by this means was saved; 
but the young man Scott was imfovtmiately drowned. H e  had, in all proba

bility, been struck about the head by the ring of the buov, for although 
sun'ounded with the oars and tiic thwarts o f the boat which floated near 
him-, yet he seemed entirely to want the power o f availing himself o f  such 
assistance, 'and appeared to be quite insensible, while Pool, the master o f the 
Smeaton,called loudly to him : and, before assistance could b egot from the 
'Vender, he was carried away by the strength of the current, and disappeared ! 
A  signal of distress was immediately hoisted, when one o f  the boats of the

The ukiibrUinaic 
of .htmes St-ou, one 
of the seametu.
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CHA.I*. t v .

1908, September.

His mother gets a 
jt smaU amtuitr.

landing-master’s crew instantly attended to Macurich’s safety,- and picked  
him up in a very exhausted state, but he liappily soon recovered.

T h e  young man Scott was a great favourite in the service, having had  
sometliing uncommonly mild and complaisant in his m aim er; and his loss 
was therefore universally regretted. The circumstances o f his case were 
also peculiarly distressing to his mother, as her husband, who was a sea

man, had, for three years past, been confined to a French prison, and th e  
deceased was the chief support of the family. In  order, in some measure, 
to make up the loss to the poor woman for the monthly aliment regularly 
allowed her by her late son, it was suggested, that a younger boy, a bro-i 
ther o f  the deceased, m ight he taken into the service. This appeared to  
he rather a delicate proposition, but it was left to the landing-master to  
arrange according to circumstances i such was the resignation, and at the  
same time the spirit of the poor woman, that she readily accepted the pro
posal, and in a few days the younger Scott was actually afloat in the place 
of his brother. On representing this distressing case to, the Board, th e  
Commissioners were pleased to grant an annuity o f  L .  5 to Scott’s mother.

17 St Olios are laid- 
The Btuiding operii’
tiona coipplctod fot 
the

T h e  Smeaton not having been made fast to the buoy, had, with th e  
ebb-tide, drifted to leeward, a considerable way eastward of the K ock , 
and could uot, till the return o f the flood-tide, be worked up to her moor
ings,, so that the present tide was lost, notwithstanding all exertions 
which had been made both ashore and afloat with this cargo. The artifi
cers landed at 6 a . m . ,  but as no materials could be got upon the K ock  
this morning, they were employed in boring trenail holes, and in vari
ous other operations, and after four hours’ work they returned on board 
the Tender. W h e n  the Smeaton got up to her moorings, the landing- 
master’s crew immediately began to unload her. There being too much  
wind for towing the praams in the usual way, they were warped to th e  
R ock, in the most laborious manner, by their windlasses, with succes
sive grapplings and hawsers laid out for this purpose. A t  6 p. m . ,  the ar
tificers landed, and continued at work till half-past 10, when the remain
ing seventeen stones w-ere laid, which completed the Third entire course, 
or Fourth o f the Light-house, with which the building operations were 
closed for this season.

T he building, being now- on a level with the highest part o f the mar-SumruaiT of the
Buildiog operations _ , _
«t the Rock. gin o f the foundation-pit, or about 5 feet 6  inches above the lower bed o f
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the foundation-stone, is computed to contain about 3 8 8  tons of stone; 
consisting o f 4 0 0  blocks, connected with 7.38 oaken trenails, and 1215  
pairs o f oaken wedges. T he number of hours of low-water work upon 
the R o c k  this season, amounted to about 265, of which number only 80  
were employed in building. I t  was furtlier highly satisfactory to find, 
th at the apparatus, both in the work-yard at Arbroath, and also the craft 
and building apparatus at the R ock, were foimd to answer every purpose 
nvuch beyond expectation. T h e operations o f this season, therefore, af
forded the most flattering prosi>ects o f the practicability o f  completing 
the solid part, or first 3 0  feet of the building, in the course of another year.

CH AP. IV .

ISOS. September.

O w ing to very heavy galos of wind from a north-eastern direction, the 
Sir Joseph Banka Tender, the Sloop Smeaton, and Light-house Y ach t, were, 
on the 2 2d , obliged to slip their moorings, and proceed with aU hands 
for Arbroath. T h e  Tender and the Smeaton again returned to their sta
tions at the B ell R ock on the 2 5 th ; the former to attend the mill-wrights, 
joiners, and smiths, while they completed certain operations connected with 
the Railways, and Beacon-house, that everything m ight be left in as secure a 
state as possible for the winter m on th s; the crew o f the Smeaton being 
at the same tim e occupied in lifting the several sets o f moorings, build
ing-cranes, and other apparatus connected with the works, which she car
ried to  Arbroath.

Sunday,
Shipping to
lu o  fat Arbtoaili.

T h e  writer having also sailed on the 25th in the Light-house Y ach t, ouhing*Y  . ®   ̂  ̂ at the Rock niter the
on his annual inspection of the Northern Light-houses, wished, in passing ktegnie.o ' X o Writer iol
the B ell R ock, to have landed, but this he found impossible, owing to the NorthfcTn i.ijrlil- 
heavy sea which still ran ujion it. T lie  vessel, however, sailed as near the 
R ock as possible, that he might, in some measure, learn the state o f mat
ters after the late gales o f the 22d and 23d. H e  could discern that the 
Beacon was in good order, but found that the strong Tiiangular-slieers of 
cast-iron, represented in Plate X I . ,  at the Eastern w'harf, were thrown 
down aud broken to pieces; and that the North-west buoy had drifted 
from its moorings. T he circumstance of the breaking o f these sheers great

ly surprised the writer, as they consisted of bars of iron, wliose cross section 
was about 10  inches ; having each four longitudinal ribs, o f about an incli 
and a half in depth, and thus forming a common circumference of 16 inches.

Octobej-. 
Monday, 31st,

on th e coast o f Scotland, the writer landed at Greenock on the 19th  o f O e-'  JUS return.

A fte r  sailing by the Orkney Islands, and visiting all the Light-houses
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CHAP. IV .

J808, October.

December. 
Arrangements for the 
Winter.

B E L L  R O C K  L IG H T -H O U S E .

tober, and soon afterwards returned to the works at Arbroath. A t half-past 
11 A . M ., on the 31st, he landed on the Bell Rock, g,nd remained till half
past 3 P. M .,  examining every thing minutely, when he had the satisfac
tion of finding the stones and joints of the building quite entire. The  
Railways and Beacon were also in good order; while the moorings, and 
all the moveable apparatus, had been conveyed to Arbroath.

During the months of November and December, the affairs of the 
work-yard went forward in the usual busy manner. A  small squad of 
artificers went off to the Bell Rock at each period of spring-tides, when 
the weather permitted, with tools and implements to repair and refit any" 
temporary damage which the Beacon or Railways might sustain, and likewise 
to examine the state o f the several courses of masonry. In the work-yard 
the masons were employed in hewing or cutting stones for the next year’s 
operations ; the joiners, in prepairing the upper framing of the accommo
dation part of the Beacon-house. The Tender was occupied in carrying 
off the workmen who landed at the R ock ; in relieving the crew of the 
Floating-light in their turns ashore, and suppl5dng that ship with provisions 
and necessaries; while the sloop Smeaton made several trips to the granite 
quarries of Aberdeen and Peterhead, and the Light-house Yacht was laid 
up in ordinary at Leith.

In  this state of arrangement, the business o f the BeU Rock was left 
during the winter months ; and the writer is now to continue the narrative, 
by giving the account of the operations of the year 1809.
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C H A P T E R  V .

PROGKESS OF THE WORKS IN THE Y E A R  1809-

I n  the month of January 1809, the winds prevailed much from the east 
and north-east, which never fail to produce a heavy sea on the eastern 
shores o f Great Britain, and particularly at the Bell Rock, from its expos
ed position to these points. This state of the weather, therefore, render
ed it extremely difficult to communicate with the Floating-light, for the 
purpose of relieving the seamen in their turns ashore, and supplying the 
ship with provisions and necessaries.

CHAP, V .

1809, January.

I t  was also found impracticable to land upon the R ock itself sooner in 
this month than the 20th, when, after several attempts, M r Francis W a tt  
and Captain W ilson , two of the engineer’s assistants, landed with four sea
men, and four artificers with their tools, at 12 noon, and remained till a 
quarter past 1 P. M. By this time several of the supports of the iron-rail
ways on the R ock had got loose, and two of the castings forming the wag
gon-track and footpath had broken adrift. One of these was found at a con
siderable distance from its place, but the other had entirely disappeared, and 
must have been washed off the Rock, although it weighed upwards of 100 lb. 
In  these gales, no fewer than ten of the bracing-chains of the Beacon were 
shaken entirely loose, seven of which had unscrewed the tightening-bolts, 
and the remaining three lifted the pieces of rock into which the chain- 
bats had been fixed. The tightening-bolts were again screwed up, and 
pieces of small wire twisted round the points of the screws, to prevent the 
nuts from unlocking. The three bolts, with their chains, which had lifted

K k

Railways injiucd, 
and Bracing chain- 
bolts unlocked*
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CHAP. V .

1809, January.

the parts o f the rock, were disengaged from the Beacon altogether, to pre
vent injury to the wooden beams, by their motion with the force of the sea ; 
and things were otherwise left in as serviceable a state as the circumstan
ces o f a limited stay upon the Rock at this season o f the year would ad
mit. I t  was, upon the whole, highly satisfactory to learn, that the Beacon, 
this important auxiliary to -the operations, had received no material in
jury, after such a continued tract o f stormy weather; the great iron 
stanchions sunk into the Rock, which kept the main beams in their 
places, and all the joints and fixtures of the higher parts of the fram
ed work, being quite entire, and without the smallest appearance of having 
shifted.

Proofs of strong cur- On this trip to the R ock, the Light-house Yacht picked up a floating-
rents in the Sea. - -  . ' * ■  - ^  t • T x r  -r ^ t

buoy belonging to the navigation oi the nver W  eser. I t  was marked
‘‘ Bremen 1808, W .  R . N o. 2.,” and measured six feet in length, and three 
feet in diameter over the head, being of the form known to mariners as a 
Cann buoy. I t  appeared to have, drifted, in the course of this winter, 
from the shores of Germany, which, in a direct line, is a distance of at 
least 340  miles. This circumstance, as the buoy presented, while afloat, 
but a small surface for the wind to act upon, being heavily bound with 
iron, and having about two fathoms of mooring chain appended to it, 
affords an extraordinary proof of the effects of the tides and currents in the 
ocean. W e  may likewise here notice, among other instances corroborative 
of this curious anomaly of the tides, the drifting, within the same period, 
of part of the apparatus belonging to the works of the Bell R ock ; particu
larly the two buoys, formerly mentioned, that parted from their moorings, 
and came ashore, the one, along with a raft o f timber, at Fifeness, and 
the other at the Island of M ay, after having been upwards o f two months 
at seas But, perhaps, the most remarkable occurrence of this kind, was 
that of the Praam-boat, also formerly mentioned, which broke loose from 
the Floating-light,' and was found at the Redhead about 13 miles distant, 
having been at sea for the space o f three months and eight days.

Three large drift- 
istones found upon 
the Rock.

The artificers again landed at the Rock on the morning of the 31st at 7 
o’clock, being rather before day-break, and left it again at 10, after having 
been on it about three hours. Several of the bracing-chains were found 
loosened, notwithstanding the precautions hitherto used for preventing the 
bolts from unlocking. B u t the writer had resolved, when the weather 
would admit, to remove these chains altogether, and introduce strong bars
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o f malleable iron, about eight feet above the Rock, as represented in 
Plate V I I I . ,  to connect the several beams in a horizontal direction. A t  
this landing, three large masses o f rock were found close to the Beacon, 
which had been drifted upon the Rock by the force of the sea. They  
were o f various dimensions, the largest containing no less than about 20  
cubic feet, equal perhaps to a ton and a quarter in weight. After a careful 
examination, in every direction, o f the low-water surface of the rock, it was 
ascertained that these stones had formed no part o f it, though of the 
same description of rock; and it was therefore concluded, they must have 
beeni thrown up from deep water. The refitting of the chains of the Bea
con and the cast-iron Railways, so occupied the time of the artificers, that 
they could not get the stones so broken as to be removed, and thereby 
prevent their being perhaps thrown, by the force of the sea, against the 
Beacon and Railways, like so many battering rams.

CH AP. V .

1809, January.

D uring the month of February, the weather continued to be extremely February, 
boisterous, and it was not without considerable difficulty that the Floating- 
light could be visited at the stated periods; while two unsuccessful at
tempts were made, on the 1st and 20th, to land at the Bell Rock.

In  the work-yard, the preparation of the several courses of the building progrcssof the work:, 

was going progressively forward. The Ninth course was now finished, enfons'̂ made a" t̂hr 
and part o f the Tenth laid upon the platform. A t  Mylnefield Quarry, 
the operations were at a stand ; for in winter, as formerly mentioned, no 
work is done here, owing to the liability of the stones to split in frosty 
weather, especially when newly taken from the quarry, the laminae of 
the strata bolng then charged with moisture. But, as granite imbibes 
water very slowly, and is not liable to those changes, every exertion con
tinued to be made at the quarries of Aberdeenshire, that, if possible, 
the outside casing of granite might be carried to the height of 30 feet, 
or to the top o f the solid part of the building, instead of 16 feet, or to 
high-water mark, as had been latterly intended. The stone-agent at 
Aberdeen, accordingly, had a person traversing the numerous quarries in 
that neighbourhood, while one o f the foremen from the work-yard at 
Arbroath, was similarly employed, during the winter months, at Peter
head; and whenever a stone was found answerable to the Light-house 
moulds, it was immediately purchased, and laid aside for the use of the 
B ell Rock.

K k S
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CHAP. V .

1809, Februai'}'. 
Employment o f Ship, 
ping-

The sloops Smeaton and Alexander made several trips to the North, 
and also to Mylnefield, near Dundee, for stones which had been quar
ried in the course of the summer months, and were in no danger from 
the frost; but owing to the difficult nature o f the navigation of the 
Tay in winter, these voyages were frequently attended with considerable 
danger. On the last trip which the Smeaton made to this quarry, she 
had a very narrow escape, and lost both her boat and an anchor; but the 
hazardous state of the vessel and all on board, will be better understood 
by the following very distinct and explicit letter or journal from M r Thomas 
Caldei', commander of the Light-house Yacht, who, on this occasion, was 
acting master on board of the Smeaton.

Captain Calder’s ac
count o f a trip to 
the Tay.

« Arbroath, 2,5th February 1809-
“  M r Stevenson.
“  Sir,— A t  3 o’clock p. M ., on the 21st inst., 1 got under way from 

the South Ferry Roads for Mylnefield quarry, wind at W est. A t  7 were 
about a mile from the quarry pierhead. L ight airs o f wind. Got beset 
amongst ice, and brought up with the small bower-anchor. A t  midnight, 
all hands employed hanging fenders over the bows and sides, to save the 
vessel from getting cut with the ice.

“ A t  day-light, on the 22d., being high-water, got under way ; ice all 
round, and had frequently to let go an anchor, to allow it to drift past 
us. Could not get up to the quarry, and at 10 put into Dundee. During 
the remainder of this day had light breezes, with hard frost.

“ On the 23d, at 7 a . m . got again under way, with a westerly wind, but 
still could not make up to the quarry. A t  10, had drifted down as far as the 
Lights of Tay, having little wind, but a heavy sea from E .S E . A t  11, the 
boat filled, and was turned bottom u p ; nothing could be done for her safety ; 
cut her adrift. A t  noon, had a very heavy sea on our broadside, breaking 
over all, with little or no wind. Got into three fathoms water, the sea 
sweeping every thing off the deck that was moveable. A ll  hands in the 
rigging for safety, except the man at the helm. Endeavour if possible to 
get back, but all in vain. L et go our anchor in two fathoms water, the 
sea breaking over all. A t  9 o’clock p. m., being then high-water, let go 
the best bower-anchor. A t  midnight calm weather, with heavy breaking 
seas.
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“ At 9 A .  M . of the 24th, got under way again, and took our fate, 
being in much peril to ride longer. Could not purchase our anchor, and 
were therefore obliged to cut the cable. Had light airs of wind, but still 
a heavy sea. Went over the bank in going out of the Tay, and, at 9 in 
the evening, had the good fortune to get into Arbroath. In the course of 
this trip we saw one sloop sink with all hands in the rigging, while close 
by us, but we could render them no assistance, and we were still drift
ing towards the shore. Another sloop, named the Lady Kinnaird, I be
lieve bound for Leith, God only knows what her fate was ; being thick with 
snow I lost sight of her frequently. It was often impossible for a man to 
stand on deck ; and we took to the rigging for safety. The Smeaton and 
these two vessels being a long way a-head of six of the Dundee London 
smacks, were certainly the means of saving them. The ship’s company 
is now employed in rigging the Light-house Yacht, and fitting her for sea. 
I am, Sir, your humble servant, Thos. Calbek.”

CHAP. V.

1809, February.

The month of March set in with some pretty good weather, and eight 
artificers landed upon the Rock on the 5th, at half-past 11 a . m . ,  and re
mained till half-past 1, when they got the three large stones, formerly 
mentioned as lying near the Beacon, broken, and reduced to such a size 
as to admit of their removal. Several of the fixtures of the Railways 
had got loose, and were again secured; and two lengths of the waggon- 
tracks were broken to pieces by the movement of the above mentioned 
stones, which, in their progress across the rock, had made indelible ruts 
upon it. The bracing-chains of the Beacon still required to be screw
ed up ; but the essential parts of this fabric were in the most entire 
and perfect state; although all the joisting of the lower platform, ex
cepting three pieces, had been carried away. The deals of this floor had been 
lifted at the end of the working season, being only about 30 feet above the 
Rock, but the joisting presented so little resistance to the waves, that it 
had been allowed to remain, being only fixed in a slender manner, that 
both the floor and the joisting might lift with the force of the sea, with
out endangering the safety of the Beacon.

March.
Large Stones romo- 
ved. Joisting o f plat
form lifted by the 
sea.

On this occasion, the people o f the Floating-light informed the landing A  vessel in clanger 

party, that they had just been spoken to by the crew o f a large brig from, the BeifRock. ” ”  

Gottenburgh, bound for Liverpool. This vessel having got out of her 
reckoning, had been lying-to in the entrance of the Frith for three days, 
not knowing the land. But having been directed as to their situation.
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CHAP. V.

1809, March.

the strangers now shaped their course for the Orkneys. H ad  it not beei* 
for these instructions, this vessel, in all probability, might have been 
wrecked on the Bell R o c k ; and, therefore, looking prospectively to the 
completion o f this work, we may see its extensive and important advantages 
to shipping.

Fourteenth course 
laid on the platform, 
and further progress 
of the Work.

Dining the remainder o f this month, no opportunity occurred for 
landing on the Rock, but the other departments o f the senice went for
ward with all possible dispatch. T h e Thirteenth course was nearly com

pleted, aud a  part o f  the Fom teentli had been laid on the platform. T h e  
last o f  the moulds for tbe granite stones, to  the height of 30  feet, had  
now been sent to the quarries o f  Aberdeen and Peterhead, where the 
Smeaton, and the hired sloop Alexander, were each loading a cargo. M r  
Peter L ogan  had now left the quarries at Peterhead, where he bad been 
for some m on th s; and Alexander Davidson, one o f  the principal granite 
masons, appointed to attend the quarries at Aberdeen, was also soon to be 
removed from that station, to perform the same duty at the sandstone 
quarry o f  Mylnelield. Measures had likewise beeu taken for providing the  
necessary castings for the extension o f the Railways to the western landing 
place at the R ock , which altogether were to include a range of about 800  feet.

CRSt-iron Mushroom 
Anchors. Difficulty 
in procuring Trenails.

T h e  uncertainty attending tbe fixing of the malleable iron shank into 
the large cast-iron head o f the mushroom anchor, represented in Plate X .  
F ig . 4 ., from its liability to shake loose, had induced the writer to make 
trial o f a mushroom anchor, m ade wholly o f  cast-iron, which was finish

ed in  a very complete manner b y  the Shotts Iron Company. At the 
same works, castings were also m ade for a set o f  new sheers for those bro
ken in the m onth o f September at the eastern landing creek, which answer
ed all the purposes o f a crane, as represented in P late  X I .  T h e  two new 
praam-boats building at Arbroath, had advanced considerably in the course 
o f this month, and were now ready for the laying o f the decks. O f  all the ma
terials connected vrith those which m ay be termed o f  a trifling nature, none 
was more difficult to be prociued than the oaken trenails, for fixing the stones 
o f the lower or solid part o f  the building while the work was in progress. 
A fter  much correspondence with London and other ports, a considerable 
quantity was procured from trenail merchants o f  W a p p in g . B u t such was 
the demand for oak timber at this period, owing to  the great supply wanted 
for the N av y , that it was not only a t a considerable expence, from about L . 3 
to  L .  5  per hundred, but with great difficulty, that trenails o f  the dimen-

    
 



O P E H A T IO N S OP 1809.

sions wanted could be collected. I t  was found by a calculation, at this 
time, th at 2 5 4 4  trenails, ftom 2 0  to 26  inches in length, and in
ches in diameter, and 3 7 2 0  pairs o f  wedges, from 1 5  to 19 inches in 
len gth , S inches in breadth, and 1 inch in thickness at the top, would still 
be wanted. Fortunately, bowe’̂ er, a  great quantity o f  oak timber, sui
table for trenails, was brought about this time from the H ighland dis
tricts to P erth , for making the spokes o f  carriage-wheels. A  supply of 
these was accordingly got, at a much cheaper rate than the ordinary tre

nails o f the carpenter, and whicli were also considered better for the pur
poses o f  the work.

CHAP. V.

1600, March.

In  order that the building operations at the R ock  m ight suffer purchase of ihc 
as little delay as possible, from the difficulty attending the regular 
transportation o f  the stones from Arbroath, and also to  provide against 
the numerous accidents to which the vessels in this service were incident, 
it  was jud ged  proper to have another vessel besides the Smeaton for this 
departm ent o f  the service. T h e  ivriter consequently corresponded u ith  
various ports, with a view to procui'e a vessel o f about 4 0  tons burden, or 
nearly the size o f the Smeaton. T w o  vessels o f this description were offered 
for sale, at the same price o f L .  4 7 0 ;  but one o f  them, the sloop Patriot 
o f K irk ald y , was stated to be a new vessel, which had hardly been at sea.
\vhile the other was several years old ; the K irkaldy vessel was therefore 
preferred.

O n  the 5th and 6th A p ril, the boats o f the Floating-light landed 
th e  artificers on the Bell R ock at 11 o ’clock a . m ., and they remained till 1. 
having had two hours’ work each tide in refitting the railways, and set

tin g  up th e  bracing-chains of the Beacon, which were still found in a loose 
state. N otw ithstanding all the precautions used, one o f  them had un

screwed its nut to  the extent o f 3  inches, by the friction arising from 
the agitation o f  the sea, but every thing else was found to be in good 
order.

April,

From  the 6th to the 20th , the weather was particularly boisterous, Pioatiog-i/ght e 

tbe winds being chiefly from the eastward, with occasional showers o f  ,suow. h«avy*«asT* 
O n  the 16th  it  was found necessary to  veer out the cable o f  the F loating- 
lig h t from the 30th to the 90tli fathom service; and, on the 1 7th , at 
2 o’clock A. M., she had shipped so heavy a sea, that it filled both of the 
boats amid-ships, and ran down tlie companion and hatches in such quan-
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titles as to give great alarm to all on board, who, for a time, concluded 
that the vessel was sinking.

Twelfth course com. 
pieced by  the Stone* 
cutters.

A b o u t the beginning o f this month, the stone-cutters in the work- 
yard had just completed the hewing o f the sandstone or hearting of the 
Fourteenth course o f the b u ild in g : but those employed at the granite 
blocks o f  the course were at a stand, both with that and the Thirteenth 
course, for want o f materials : a supply, however, having timeously arrived 
from Aberdeen and Peterhead, these courses were proceeded with, though, 
as yet, none higher than the Tw elfth was in a finished state. A s  the  
sandstone masons were considerably ahead o f  those who wrought the gra
nite, the former were chiefly employed in laying th e  eourscB on the plat
form, and boring the trenail holes. T he necessary implements were also 
prepared, and in readiness for shipping for the R o c k , with 62 barrels o f  
lime, 7 8  barrels of pozzolano, and 60  barrels o f  sand.

Employmeii t o f  Ship, 
ping. T h e  Light-house Y a d it  was now fitted o u t for her voyage with 

stores for the Northern Light-houses, and the other general business con
nected with her department. T h e  Sir Joseph Banks Tender was ready for 
sea by the 17th of A p r il ; and the Smeaton and Alexander were still 
making trips to the quarries, and occasionally supplying the Floating-light 
with provisions.

Sh)op Patiiot uci’i" 
d e n in o d .

T h e  sloop Patriot, o f 45 register tons, formerly mentioned as having 
been purchased for the work, had her hatches enlarged, for the couveniency 
o f loading and delivering ston es; and was otherwise fitted up for the 
service at the R ock. O n  the 20th , she took on board five cast-iron mush
room anchors, witli chains and fioating-buoys, together with a quantity o f  
cast-iron work for extending the Railways. W i t h  this cargo she sailed 
from L e ith  on the 21st o f  A p ril, reached the B e ll R ock on the m om - 
iiig o f  the 22d , and was discharged with the assistance o f the boats o f the  
Tender and Floating-light. In  the course o f  this trip, the Patriot was ob

served to make a considerable quantity o f w ater; and instead, therefore, 
of proceeding for the quarries for a cargo o f stone, it was found necessa
ry to send her to Arbroath for examination, when Jam es Macdonald, the 
master, reported that he could not proceed to sea until the vessel under

went repair. A  warrant was acccordingly obtained from the J u d ge-A d 

miral for a survey o f carpenters, who declared her “  not sea-worthy.” On 

farther opening the bottom planks, it appeared, that, upon the star-
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CHAP. V.board-bow, both planks and trenails were in a  state of decay, and the 
expence o f the necessary repairs was estimated at L .  80 . Upon this isoo, April, 
report o f th e carpenters *^being produced, a correspondence was enter- Opinion o f  Mr Solici 

ed  into w ith the late owner o f the vessel, who resisted the charge; and 
th e matter being submitted by the Light-house Board to M r Solicitor- 
General B oyle, then ex officio one of the Commissioners, (now Lord Jus
tice-Clerk,) he was of opinion, from the circumstance o f the Patriot’s ha
ving been sold as an almost new vessel, that the late owner was liable for 
the estimated repairs. U pon this oinnion being made known, the sum 
o f L .  8 0  was immediately paid, and the vessel was put under repair.

T w o o f the praam-boats built at Arbroath had been launched, by 
the names o f “  Fem ie,” and “  Dickie,” after the respective builders, 
and were fitted out with complete sets of warps and grapplings for landing 
the stones at the B ell Rock. Every thing being in readiness for com
m encing the operations, it was fully expected that the solid part would be 
completed in the course o f  the ensuing season, and the Light-house thus 
carried to the height o f 3 0  feet.

Two Praams 
launched.

T h e  Sir Joseph Banks Tender, having been fitted out for sea, sailed Thmsday, soth. 
on the 2 0th  o f April, with the Heddervrick praam-boat in tow, to attend 
the works at the Bell R ock. She had also on board 15 artificers, consisting charge of m 
o f mill-wTights, joiners, smiths and masons, to be employed in extending 
the R ailw ays, and fitting up the Beacon-house as a place o f residence for 
the workmen. Having left the harbour of Arbroatli a t 5 a . m ., the Float

ing-ligh t was hailed at 8, when her boat came alongside with Captain 
W ils o n , the landing-master, who was now to leave his charge on board of 
the Floating-light for a time, and attend as landing-master at the Bell 
R ock, wdiile M r  John R eid, mariner, and principal light-keeper, took 
charge as master o f the Floating-light, acting in these capacities with 
much credit to himself and advantage to the service.

T h e  first attention of the landing-master was to lay down a mushroom- 
anchor, weighing 18 cwt. 1 qr. with 32 fathoms of .~th inch chain, in 13 fa
thoms water, as the future moorings of the Ten der; the Beacon on the 
Bell Rock bearing E .  by S. distant ^  mile. A  set o f  moorings were also 
laid down about 3®0 fathoms to the eastward o f  this for the praam-boat, 
with a rfiushrooiu-anchor, weighing 15 cwt. 24 lb., with 2 5  fathoms of 
chain, in 11 fathoms water. The artificers, having left the Tender in two 
beats, landed on the Rock at 9  a . m . and returned on board again at

L I

Two sets of Moor
inĝ  hud down-
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1800, April.

Friday, 21st.
- Tender slips her 

moorings.

Saturday, 22d. 
Other three sets of 
Moorings laid down.

Sunday, 23d,
Artificers cannot, 
land.

Monday, 24th.

Tuesday, 25th.

B E L L  R O C K  L IG H T -H O U S E .

half-past 12  noon. But, in the afternoon, the weather becoming more 
coarse  ̂ with the wind from the N E ., accompanied with showers of snow, 
a landing was not attempted in the evening.

T h e  wind to-day being still from the N E ., a heavy sea set upon the 
Hock. The artificers, notwithstanding, left the Tender in two boats, at 
10  a . m ., but, after various attempts to land at the western creek, it was 
found impracticable, and the boats returned to the vessel at half past 1 1 ;  
when the Tender was found to ride so heavily at her moorings, that it 
was judged advisable to slip her hawser; when she set sail, and at 5 P. M. 
anchored in the bay of Arbroath; but, in the course of the night, she again 
returned to her moorings off the Bell Rock.

T he wind having come round to the south to-day, the weather had 
moderated ; and at 10 a . m . the artificers landed, their number having been 
augmented by nine additional men from Leith, so that they now counted 
twenty-five. The latter part of this day was employed in laying down three 
sets o f moorings with mushroom-anchors, weighing from 15 to 23 cwt., for 
the use of the Stone-Lighters, and other craft employed at the work. 
The positions of these, as nearly as may be, will be seen in Plate V .

A t  6 A. M. the artificers left the vessel, with an intention to land on 
the Beacon at high-water, but there being too much sea, they returned 
without effecting their purpose. A t  one P. M., being low-water, fifteen of 
them made a landing, and remained till 4 o’clock, making preparations for 
commencing the operations at the Railways and Beacon-house. This af
ternoon the Smeaton supplied the Floating-light and Tender with neces
saries, and returned to Arbroath, carrying with her twelve of the artificers 
for the work-yard.

A t  7 A. M. the artificers left the Tender, and landed on the Beacon, 
where they remained all the day. The masons, who could only be em
ployed on the Rock during low-water, in boring holes for the bats, and in 
dressing the Rock for the supports of the Railways, landed at 1 p . m ., and 
left off work at 3, having been two hours at work, when the tide overflowed 
the Rock ; but the joiners and smiths continued on th«> Beacon till 7 P. M.

During these twenty-four hours the wind was from the westward, with 
moderate breezes and showers o f rain. A t  half-past 6  a . m ., the smiths
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and joiners landed on the Beacon, and continued the whole day. A t  half- 
y>ast 3  p. M., the low-water artificers landed, and the whole returned again 
on board o f the Tender at half-past 8.

CH AP; v »

1809, April.

T he weather continued to be very unsettled, and there being still great Wednesday, seth. 
quantities o f snow lying on the hills of Angus, it was an observation 
made by the sailors, “  That the wind never continued twenty-four hours weather, 
in one direction, while there was any whiteness on the Braes o f Angus.”
To-day, it was at E .N E ., with strong breezes and hazy weather. A t  half
past 8 the joiners and i^miths left the vessel for the Bock, but could not 
make a landing, and returned again at half-past 9, when she immediately 
slipped her moorings and sailed for Arbroath, to wait the return of the 
spring-tides.

A t  Arbroath, the several departments of the work went forward with Progress of the work, 
alacrity, and the courses of the building, as high as the 19th, were now ready 
for shipment. The Patriot having undergone a complete repair, was 
equipped for sea. The Smeaton was employed chiefly in attending the 
quarries at Mylnefield, and the Alexander those o f Aberdeenshire. The  
Tender took on board provisions, water, and other necessaries for the sup
ply of the Floating-light and artificers, and also some of the dressed timber 
for fitting up the cabins of the higher parts of the Beacon-house.

T h e  Tender accordingly left the harbour of Arbroath this morning, 
under the command of M r David Taylor, and sailed for the Bell Rock  
with M r Francis W a tt and eighteen artificers. A t  6 a . m . they spoke 
the Floating-light, and got M r James W ilson, the landing-master, on 
board. The wind being from the westward with moderate breezes, the 
artificers were landed at 7 a . m . ,  and remained on the Bock till 11 P . M . 

W h ile  the water was low they were employed at refitting and extending 
the R ailw ays; and when the Bock was overflowed, they ascended to the 
Beacon, and continued their operations. The wind came to blow so fresh 
from the N .W . ,  or in the direction of the Tender’s moorings from the 
Rock, that it was not judged safe to make her fa st; and as soon as the 
artificers got on board, she beat to windward and got into St Andrew’s bay 
for the night.

In  the morning the Tender stood again towards the Bell Bock. In the 
course of the day the wind shifted from W .N W .  to N .E . The writer

L  I 3

Sunday, 30th., 
Tender sails for the 
Rock.

' May. 
Monday, 1st.
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W riter visits thi< 
Rock.^

Tufefl^ay, 2d.

Wednesday, 3d. 
Sotne timber is 
l^ded.
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♦ ^
reached the R o c k  this morning, in the Sm eatoa, at hah’-past 7, when he 
landed w ith nineteen artificers, and remained t i^ . noon, and then went on 
hoard o f the Tender, now at her moorings. \

T h e  several tides’ work whie]^ had been g o t upon the R ock this season, 
had enabled the artificers to refit the damage which Ihe railways had sus

tained during the winter months, and to m ake further progress with the 
great circular track round the' building, which measured fifty-five feet in 
diamc;ter; but, as yet, the western reach had made but little advancement. 
T h e  fitting up o f the temporary re.sidence on the higher part of the Beacon, 
began to make some more habitable-like appearance; the joistings for the re
spective floors were laid, and a few o f the upright spars o f the framing had 
also been set up. This work continued to create m u c h ' interest with every 
one connected with the operations, as its completion was to relieve those 
affected with the sea-sickness, and the whole troop from the continual 
plague o f boating to and from the R ock by day and night. H aving  
examined the works here, the writer left the R o c k  at 11 p, with the 
artificers, who went on board o f  the Tender, while he embarked in the 
Smeaton and sailed for Arbroath.

It  blew so fresli, from W e s t  to N .W . ,  that no landing conld be made 
to-day, and the Tender was obliged to  slip her moorings, and heat up in

to St Andrew ’s bay, to pass the n igh t in smooth water.

T h e  wind was still blowing fresh from the same quai’ter, and, o f  course, 
directly upon the R ock from the moorings of the T e n d e r ; it  was therefore 
judged proper, in the present unsettled state o f  the weather, that she should 
keep under sail, instead o f m aking fast. A t  9  a . m .  the artificers landed, 
and returned on board at 1 P. M. In  the evening they again landed and 
remained till 9 . Notwithstanding the state o f  the weather, several boat
loads o f  timber and iron were landed for the use o f  the Railways and 
Beacon.

♦ T hursday, 4th. Fro|u the State o f the winds at W . N W . ,  instead o f  making fast to
her moorings, the Tender kept plying about the R ock all day, and passed 
the night reaching about in S t Andrew’s Bay, and retui’ned to the R ock  
at the proper time o f tide in the morning. A t  7  a . m ., eighteen artificers 
landed, and remained at work till 6  p. m ., when th ey again retm ned on 
board.
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T h is morning, Captaia T aylor embraced the opportunity wind chap.
having veered to the n ortl^ .^  make the Tender fast to her moorings, but isos, May.
there was too much wind sea for landing on the Rock. T he vessel Friday, ath.

■was, therefore, made as snug as possible, with her top-masts struck, her 
yards lowered, and boltsprit run ip, to enable her to ride more easily.

T h e  wind was at North to-day, and the weather being more luo- Saturday,"sth. 
derate, M r  W a t t , with eight o f the artificers, landed at 6  a . m ., on the 
Beacon, and at 10, being then low-water, the remaining twelve followed# *̂ ‘**'- 
A t  half-past 3 P. m ., the whole returned on board, as the vrind blew very 
hard. T h e  boltsprit was launched out, and the ship was got ready for sea, 
in case o f th e wind shifting to the N .W . ,  which m ight endanger the ves- 

, se fs drifting upon ^  Rock.

T h e  wind remained in the. same direction, but the weather was much Sunday, ns 
more moderate, and at 7 a . m ., eight artificers left the vessel for the Beacon, 

where they were employed at th e '^ p e r  works. A t  10 the remaining twelve 
artificers landed and continued at work till 4 p. m ., when the whole return
ed on board o f the vessel. A t  5 , the joiners and smiths again went to the 

Beacon, and remained till half-past 8 .

A t  6  A . M ., the artificers employed at the Beacon landed, and at Munday, 
noon the low-water workmen followed, and returned on board again at 
5  p. M. A t  9 , the joiners and smiths also returned to the vessel for the 
n igh t. T h e  weather was so fine to-day, that the crew o f the Tender were 
enabled to paint her upper works; for, although this had been intended 
all the season, yet the present was the first favourable opportunity.

T h e  weather still continued moderate, but as the tides became neap, lit- Tuesdays sth. 
tie could now be done to the Railways. T h e  operations were, therefore, 
confined, at this time, chiefly to the upper works of the Beacon. A t  6 a . .m ., 

eight artificers went to the Beacon, and at half-past 10, the other twelve 
landed on the R ock , and remained till half-past 1. A t  6  p. M,, the whole 
came on board, w h ai the vessel made sail for Arbroath, to wait the «0 u ru  

o f spring-tides.

The Sir Joseph Banks having been supplied with necessaries for the sstiud̂ y, jsth. 
ensuing spring-tides, left Arbroath at S a . m ., having in tow the H e d -  
derwiek praam-boat; and at 2  p. H., both' the ship aud praam were made
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1809, May.
fast to their respective moorings, when six joiners and two smiths were 
landed on the Beacon. A t  5, the remaining eighteen artificers landed on 
the R ock, and continued till 9» when the whole returned on board of the 
Tender, after a good evening’s work at the Railways and cabins of the 
Beacon.

Sunday, 14th. 
Joiners get high pre
miums» One o f 
them is hurt.

A t  half-past 6 a . m . ,  twenty-seven artificers landed on the rock, and 
returned again at half-past 9. A t  half-past 10, the joiners and smiths 
again went to the Beacon, and at 6 p. m . the remaining eighteen artificers 
landed, and the whole returned to the ship at half-past 9 ; the masons 
having been six hours and a half on the rock to-day, while the joiners and 
smiths were about fourteen hours at work on the rock and Beacon together, 
so that their premiums for extra hours’ work, independently of their stated 
pay and allowances, were considerable, averaging about L . 3 per month for 
the workmen, and double that sum for the foremen. Unfortunately, one of 
the joiners was pretty severely hurt, by the fall o f a mason’s pick upon one 
of his feet, from the smith’s gallery on the Beacon, which disabled him for 
some time from working in the water.

Monday, 15th.
The work makes 
rapid progress.

The weather continuing moderate, and the tides being good, the work 
went on without interruption during these tides. T his morning at half- 
past 6 o’clock, twenty-seven artificers landed on the rock, and continued 
till a quarter past 10. A t  noon, the joiners and smiths returned to the 
Beacon, and commenced their operations, as usual, at the higher parts of it ; 
and at half-past 6, or at low-water, the remaining eighteen artificers land
ed, when the whole were employed at the railways, fixing mooring rings, 
and laying down small floating-buoys as guides for the landing-master, in 
approaching the rock from the westward vsdth the loaded praams. In  
all these operations, the sailors took an active part, and the number o f  
hands at work to-day, including them, amounted to thirty-eight. In this 
manner, the work was continued without any material interruption during 
five days. The low-water operations, including the night-tides, generally 
continued for six hours, and the joiners and smiths, for twelve or fourteen 
hours each day.

Saturday, 20th. 
One o f the Buoys 
gets water-logged. 
Tender leaves her 
station.

The wind, which had been easterly during these spring-tides, continued 
moderate till yesterday, when it blew what sailors term a stiff breeze, 
which soon set up a considerable sea upon the R ock, and the tides being 
now in the state of neap, no landing was attempted to-day. One of the
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mooring buoys having got water-logged, must soon have disappeared 
and sunk, had not the Tender been hauled alongside, when it was taken 
upon deck. A n  auger-hole was bored in it and the water let off, being 
what the sailors term “  bleeding'” when the hole was closed with a plug, 
and the buoy was again lowered in the water, and floated as before. The  
spring-tides being now considered over, the Tender sailed for the bay of 
Arbroath, where she was made fast to a set of moorings laid down for the 

conveniency o f the work during the summer months, and at 8 p. m . the ar
tificers came on shore in the boats.

m

CHAP. V .

1809, May-

The operations at the Rock, during the last spring-tides, had ex- Sunday, gist, 
hausted the stock of timber, of which a great quantity could not be kept forfheSV * '* 
either on board of the Tender, or on the Beacon, while much loss and in- 
conveniency had frequently been experienced by attempting to keep it afloat 
in rafts. A t  5 o’clock this morning, the boats left Arbroath with seventeen 
artificers, and two rafts of timber, which were taken on board of the Tender, 
when she immediately sailed for the Bell Rock. But there being little 
wind, it was 7  in the evening before she was made fast to her moorings; 
and, from the state of the tide, no landing was made this evening.

T he weather was moderate to-day, and, at 9  a . m . ,  M r  W a tt  and the Monday, 22a. 

artificers left the vessel for the Beacon; but the wind having been at S .E ., i '̂ îayin t̂hHire  ̂
it  was w ith great difficulty that a landing was effected. A t  half-past 11, “•ack of uaiiway. 
the masons and other low-water artificers landed, and proceeded with the 
operations of the railways ; but the spring-tides being as yet very languid, 
little  work was done, and the boats returned to the Tender in about an hour 
and a half. The joiners and smiths, however, continued their operations 
on the higher parts of the Beacon till 9  p . m . H ad it not been a matter 
of extreme importance to get the circular track of the Railway completed, 
so that the waggons might he wheeled round the site of the building, and 
the materials brought within reach of the building-cranes in every direc
tion, as will be understood from Plates V I .  and I X . ,  the artificers, at this 
period of the tides, would not ha^e remained at the Rock, but have return
ed to the work-yard at Arbroath. In  this stage of the work, however^ the 
gaining of a single tide w^s an object of great moment to its future pro
gress.

T he artificers employed at the Beacon, landed upon it at 6 o’clock Tuesday, 2Sd.
A .  M ; being then high-water. A t  12l noon, one of the building cranes was Attempt made to

'  °  °  ^  erect one o f  the
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Smeaton safls with 
the first stones this 
season.
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brought 'to* the Rock in a praam, by the landing-master’s crew; but, as 
the water did not leave the R ock sufficiently for getting hold of the ring- 
bats o f the guy-tackles, the crane could not ''be set up": it was therefore 
laid upon the building, and made fast to Lewis-bats fixed in the upper 
course, and left in that state for the present. T he praam-boat was towed 
to her moorings at 2 o’clock p. M., but the joiners and smiths continued 
at work till 10 o’clock, when they came on board o f the Tender.

Things being now in a state of preparation for commencing the build
ing operations for the season, the sloop Smfeaton was loaded with twenty-six 
blocks of stone belonging to the Fifth course. She had also on board a few 
casks of pozzolano, cement, lime, and sand, with trenails, wedges, and other 
materials connected with the building. A t  5 p. M., the%riter embarked with 
M r Peter Logan the building-foreman, Captain W ilso n  the landing-master, 
and fifteen masons, and sailed for the Bell Rock with the first cargo of 
stones for this season’s operations. The wind was moderate, but being east
erly, it was not till 9 o’clock that the vessel reached the floating-light, 
when the writer, accompanied by the landing-master, went on board to exa
mine her moorings after the gales of winter, while the Smeaton continued 
her comse to the Bell Rock.

Wednesday, 24th. 
Floating light’ s 
moorings examined.

The last night was the first that the 'writer had passed in his old quarters 
on board of the Floating-light for about twelve months, when the weather was 
so fine, and the sea so smooth, that even here he felt but little or no motion, 
excepting at the turn of the tide, when the vessel gets into what the seamen 
term the trough o f  the sea. A t  5 a . m ., all hands were called to man the 
windlas for heaving up the moorings, consisting o f a cast-iron mushroom an
chor, weighing 17 cwt., and forty fathoms of chain, made from bars of iron 
one and a half inch square, and a hempen cable o f 1210 fathoms, measuring 
16 inches in circumference. A t  6, the, crew began to lay the part of this 
cable upon deck that had been in the hold, and afterwards to heave up 
that which was in the water: the whole was found in a serviceable con
dition, excepting where the operation of worming and rounding had 
been used to defend the part which was most liable to be chafed on the 
ground. This operation consists in warping a; small rope of about two 
and a half inches in circumference, round between the strands or hollows 
in the cable, so as to give the whole a more uniform surface. This 
small rope, however, was found in several places, to cut yarns of the 
cable, and appeared to be attended with very bad consequences. The
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master and mate therefore concurred in opinion, that the woftning should 
be discontinued in future, as the small rope stretched more than the cable, 
and chafed it. There was also a small rope wound round the cable in a 
circular form, which, being laid with parcelling, or strips of canvas, was 
a good defence to it.

CHAP. V ,

1809, May.

A t  8 A . M., the best bower-anchor and cable were in readiness to be let 
go, to hold the ship while the mushroom-anchor was lifted. The crew then 
began to heave up the mooring-chain, which had now been in the water 
upwards of two years. The first 10 fathoms o f the chain were distinctly 
observed to have suffered by the action of the marine acid. The links had 
a grooved-like appearance, perhaps, from the softer parts of the iron being 
wasted, in the lengthway of the link, and those parts which were more 
hal'd were observed in a raised form like threads; but at the weldings or join
ings of the links, where the iron was more consolidated, from having received 
additional beating, it had not suffered oxidation in the slightest degree. The 
next 10 fathoms of the chain had also a slight appearance of waste. It may 
be remarked, that the half of the chain next to the hempen cable, was gene
rally suspended between the ship and the ground, in moderate weather, and 
was therefore more exposed to waste from the current o f the tides than the 
half next to the anchor. O n heaving up this last part, which lay chiefly on 
the ground, it was found to be almost as free of rust, some trifling spots ex
cepted, as when it was first laid down: in general, the hammer marks, 
and even somewhat of the bluish appearance peculiar to the surface of forged 
iron, were perceptible. The mushroom-anchor had not sustained the slight
est change, and, although the ground was rather soft, did not appear to have 
been imbedded in the mud ; so that the ship had rode chiefly by the weight 
o f  the chain. On narrowly examining it, when laid upon deck, two of the 
links were observed to be insufficient, the rust having exposed the faulty 
parts to view. These defective links were accordingly broken out or re
moved, and the sound ones connected by means of shackles, kept on board 
for this purpose. A t  noon, after seven hours of hard labour, the examina
tion o f the moorings was completed, and the writer left the Floating- 
light, accompanied by the landing-master, to attend the work on the Rock  
at low-water.

Wednesday, 24th. 
State of the Floating- 
light’s Moorings.

A t  6 A .M . M r W a tt, who conducted the operations of the Railways 
and Beacon-house, had landed with nine artificers. A t  half-past 1 p. m ., 
M r  Peter Logan had also landed with fifteen masons, and immediately pro-

M m

State of the works 
the Rock.
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CHAP. V .

1809, May.
ceeded to seflip  the crane, which still lay lashed to the building. The 
sheer-crane or apparatus for lifting the stones out o f the praam-boats at the 
eastern creek had been already erected, and the Railways now formed 
about two-thirds of an entire circle round the building: some progress 
had likewise been made with the Reach towards the western landing- 
place. The external framing o f the cabins o f the Beacon was in the state 
described in the second year’s work, and partly represented in Plate I X .  
The floors being also laid, the Beacon now assumed the appearance of a habi
tation. The Smeaton was at her moorings, with the Fernie Praam-boat 
astern, for which she was laying down moorings, and the Tender being also 
at her station, the Bell Rock had again put on its former busy aspect. 
A t  11 A .  M .,  the Hedderwick praam was loaded with 11 stones, which 
were safely landed upon the R o c k : and at 2 p . m . the Fernie was loaded 
with 16 stones, and towed to her moorings, to wait the proper time of tide 
for getting to the Rock. The Smeaton being discharged, she sailed for A r 
broath at 5 p.M .

rUints and Animals 
vui ibe building.

The wind was from the east, with light airs, and there was hardly any 
ruffle or motion on the sxirface of the water. The masons were chiefly em
ployed during this tide in clearing the upper course o f the building from 
sea-weed, of which, since the month of September, it had acquired a thick 
coating. T he weed consisted chiefly of Fucus digitatus, which, on the 
new wall, had attained the length of about 18  inches, with a proportional 
thickness of stalk and breadth of frond, during the preceding eight or nine 
months. The barnacle was also pretty numerous, and a good many white 
buckies and small mussels had attached themselves to several parts of 
the building. The masons left the Rock this evening at 6 o’clock, having 
had four hours and a half’s work; but the joiners and smiths continued 
till 10 p. M., and had therefore been 16 hours on the Rock to-day.

Thursday, sstii. A t  half-past 2l this morning, the landing-master’s bell was rung on 
board of the Tender ; and at a quarter past 3, the writer landed with fif
teen masons, nine mill-wrights and joiners, two blacksmiths, and ten sea
men, in all thirty-six, with their respective foremen. The low-w'ater work 
continued two hours and a half, when those employed at the Beacon were 
left as usual to continue their operations. In the afternoon, at 3 o’clock, 
the builders were again landed, and remained on the R ock till 8, hav
ing been five hours at work, when all hands returned on board of the 
Tender.
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T h e wind had shifted to the south, with fresh breezes, which set a con
siderable sea upon the Rock. The boats landed the artificers at a quarter 
past 3 this morning, who continued on the Rock till a quarter past 6 ,'when 
it  was overflowed. They landed again at a quarter past 3 P. M., and re
mained till a quarter past 6, when all hands returned on board of the Ten
der for the night. The masons, for the two last days, were employed in 
cutting out the square joggle-holes in the upper course of last season’s work, 
represented with deep shaded lines in Plate X I I I . ,  which were not, as 
usual, cut in the respective stones before they left the work-yard, that 
there might be the less resistance to the waves during the storms of win
ter. T h e  seamen were employed this tide in landing wedges and trenails, 
with cement, lime, sand, and pozzolano, the necessary materials for mortar : 
these were stowed on the mortar gallery or the lower floor of the Beacon- 
house ; which, in a work of this nature, was found to be of inestimable 
value for this purpose. The mill-wrights, joiners, and smiths continued 
their operations as formerly at the Railways and upper part of the 
Beacon.

CHAP. V .

1809,May.' 
Friday, 26t!i.

T h e landing-master’s bell rung this morning at half-past 4, and at a 
quarter past 5 , the artificers and seamen, thirty-six in number, commenced 
work, and continued for 2 hours and a half. The crane having been rais
ed, and the necessary preparations made for beginning the building for 
the season, five stones of the Fifth course were landed and laid. In the 
afternoon, the artificers returned to the Rock at a quarter past 4, and re
mained till 9, when other five stones were laid. The seamen landed six 
stones with the Hedderwick praam, and sixteen stones with the Fernie, be
ing her first cargo. The mill-wrights, joiners, and smiths, were employed at 
the Railways, and fitting up the cabins of the Beacon-house.

Saturday, 27th.

Builders commence, 
and lay 5 stones.

Landed this morning at half-past 5, and continued at work till a quarter 
to 9 ;  and, in the evening tide, the work commenced at a quarter past 
5, and continued till 9, when all hands left the Rock. The landing-mas
ter’s crew brought two cargoes of the praam-boats to the Rock, consisting of 
22 stones, which were laid or built. During the first and middle parts of 
these twenty-four hours, the wind was from the west, blowing fresh, but to
wards the evening it shifted to the N .E ., with rain.

Sunday, 28th. 
22 stones laid.

T he wind having blown fresh all night, and a considerable sea set up, 
there was no possibility of landing on the Rock to-day. In  the course

M m 2

Monday, 29th. 
Tender rides very 
hard.
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CHAP. V . of the night it blew so fresh, that Captain Taylor struck the top-masts of
1809, May. the Tender, launched in her boltsprit, hoisted the boats on board, and

had every thing in a state calculated to make her ride at her moorings 
as easily as possible. A t  2 P. M . the vessel pitched very hard, and one 
of the mooring-hawsers having got foul o f the cathead or timber, the 
ship came with such a jerk, from the run of the sea, as was sufficient to 
carry it away. But the Tender still kept her station, in company with 
the sloop Smeaton, and the praam-boats Hedderwick and Femie.

-Tuesday 30'th. 
Apparatus on the 
Rock viewed from 
a boat.

V/ednesdaj'j 31st. 
13 stones laid. 
Landing rendered 
difficult from snow 
showers.

To-day the wind shifted from N .E . to west, but there was still too 
heavy a sea for landing on the Rock. The writer being on board, looked 
often and anxiously for the safety of the crane and the unfinished course 
of the building. A t  low-water, he accompanied the landing-master in a 
boat, and went round the Rock, when he had the satisfaction to find that 
every thing had the appearance o f being in good order.

The landing-master’s bell, often no very favourite sound, rung at 
6 this morning; hut on this occasion, it is believed, it was gladly re
ceived by all on board, as the welcome signal of the retrun of better w ^  
ther. A t  a quarter past 7, the artificers landed, and continued at work 
four hours and a half. A t  7  p . m . they landed again, and at 10 all hands, 
36 in number, returned to the Tender. The masons laid 18 stones to-day, 
which the seamen had landed, together with other building materials. D u 
ring these twenty-four hours the wind was from the south, blowing fresh 
breezes, accompanied with showers of snow. In  the morning, the snow 
showers were so thick, that it was with difficulty the landing-master, who 
always steered the leading-boat, could make his way to the Rock through 
the drift. But at the Bell Rock, neither snow, nor rain, nor fog, nor wind, 
retarded the progress of the work, if unaccompanied by a heavy swell or 
breach of the sea.

June,
Thursday, 1st.
State of the weather. 
Zeal of the Writer’s 
assistants.

The weather, during the months of April and M ay, had been un
commonly boisterous, and so cold that the thermometer seldom exceeded 
40°, while the barometer was generally about 29.50» W e  had not only 
hail and sleet, but the snow, on the last day of M ay, lay on the decks and 
rigging of the ship to the depth o f about three inches; and, although now 
entering upon the month of June, the length of the day was the chief indi
cation of summer. Y e t such is the effect of habit, and such was the expert
ness o f the landing-master’s crew, that, even in this description of tvea-
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ther, seldom a tide’s work was lost. Such was the ardour and zeal of 
the heads o f the several departments at the Hock, including M r Peter 
Logan, foreman builder, M r Francis W a tt, foreman mill-wright, and Cap
tain W ilso n , landing-master, that it was on no occasion necessary to ad
dress them, excepting in the way of precaution and restraint. Under these 
circumstances, however, the writer not unfrequently felt considerable anxie
ty, o f which this day’s experience will afford an example.

This morning, at a quarter past 8, the artificers were landed as usual, 
and, after three hours and three quarters’ work, 5  stones were laid, the 
greater part o f this tide having been taken up in completing the boring 
and trenailing of the stones formerly laid. A t  noon, the writer, with the 
seamen and artificers, proceeded to the Tender, leaving on the Beacon the 
joiners, and several of these who were troubled with sea-sickness, among 
whom was M r Logan, who remained with M r W a tt , counting altoge
ther eleven persons. During the first and middle parts of these twenty- 
foiu hours, the vdnd was from the east, blowing what seamen term 
“  fresh breezes but, in the afternoon it shifted to E .N .E ., accompanied 
with so heavy a swell of sea, that the Smeaton and Tender struck their 
topmasts, launched in their boltsprits, and “ made all snug” for a gale. 
A t  4 p. M. the Smeaton was obliged to slip her moorings, and passed 
the Tender, drifting before the wind, with only the foresail set. In  passing, 
M r  Pool hailed that he must run for the Frith of Forth, to prevent the 
vessel from “  riding under.”

On board of the Tender the writer’s chief concern was about the eleven 
men left upon the Beacon. Directions were accordingly given that every 
thing about the vessel should be put in the best possible state, to pre
sent as little resistance to the wind as possible, that she might have the 
better chance o f riding out the gale. Am ong these preparations, the best 
bower cable was bent, so as to have a second anchor in readiness, in case the 
mooring hawser should give way, that every means might be used for keep
ing the vessel within sight of the prisoners on the Beacon, and thereby 
keep them in as good spirits as possible. From the same motive the boats 
were kept afloat, that they might be less in fear of the vessel leaving 
her station. The landing-master had, however, repeatedly expressed his 
anxiety for the safety of the boats, and wished much to have them hoist
ed on board. A t  7 P. M., one of the boats, as he feared, was unluckily 
filled with sea from a wave breaking into her, and it was with great diffi-

CHAP. V . 

1S09, Junet

Eleven of the artifi
cers left on the Bea 
con.

They encounter : 
vere gale.

    
 



2 7 8

CHAP. V . 

1809, June.

The Tender is also 
very uncomfortable.

Friday, 2d.
The Artificers are 
relieved.

B E L L  R O C K  L IG H T -H O U S E .

culty that she could be baled out and got on board, with the loss of her 
oars, rudder, and loose thwarts. Such was the motion of the ship, that in 
taking this boat on board, her gunwale was stove in, and she otherwise 
received considerable damage. Night approached, but it was still found 
quite impossible to go near the Rock. Consulting, therefore, the safety 
of the second boat, she also was hoisted on board of the Tender.

A t  this time, the cabins of the Beacon were only partially covered, and 
had neither been provided with bedding nor a proper fire-place, while the 
stock of provisions was but slender. In these uncomfortable circumstances, 
the people on the Beacon were left for the night, nor was the situation of 
those on board of the Tender much better. The rolling and pitching mo
tion of the ship was excessive ; and, excepting to those who had been ac
customed to a residence in the Floating-light, it seemed quite intolerable. 
Nothing was heard but the hissing of the winds and the creeking of the 
bulk-heads or partitions of the ship: the night was therefore spent in 
the most unpleasant reflections upon the condition of the people on the 
Beacon, especially in the prospect o f the Tender being driven from her 
moorings. But even in such a case, it afforded some consolation that the 
stability of the fabric was never doubted, and that the boats of the Float
ing-light were at no great distance, and ready to render the people on the 
Rock the earliest assistance which the weather would admit. The writer’s 
cabin being in the sternmost part of the ship, which had what sailors term 
a good entry, or was sharp built, the sea, as before noticed, struck her 
counter with so much violence, that the water, with a rushing noise, con
tinually forced its way up the rudder case, lifted the valve of the water- 
closet, and overran the cabin floor. In these circumstances, daylight was 
eagerly looked for, and hailed with delight, as well by those afloat, as by 
the artificers upon the Rock.

In  the course of the night, the writer held repeated conversations with 
the officer on watch, who reported that the weather continued much in the 
same state, and that the barometer still indicated 29-20  inches. A t  6 a . m . ,  

the landing-master considered the weather to have somewhat moderated; 
and from certain appearances o f the sky, he was o f opinion that a change 
for the better would soon take place. H e  accordingly proposed to at
tempt a landing at low-water, and either get the people off the Rock, or 
at least ascertain what state they were in. A t  9 a . m . ,  he left the vessel 
with a boat well manned, carrying with him a supply of cooked pro-

    
 



O P E R A T IO N S  OP 1809-

visions, and a tea-kettle full of mulled port wine, for the people on the 
Beacon, who had not had any regular diet for about 30 hours, while they 
were exposed, during that period, in a great measure, both to the winds 
and tlie sprays of the sea. The boat having succeeded in landing, she return
ed at 11 A .  M .  with the artificers, who had got olF with considerable difficul
ty ; and who were heartily welcomed by all on board.

879

CHAP, V .

1809, June.

U pon enquiry, it appeared that three of the stones last laid upon the Mr Logan’s account 
building had been partially lifted from their beds by the force of the sea, 
and were now held only by the trenails, and that the cast-iron sheer-crane 
represented in Plate X I . ,  had again been thrown down and completely 
broken. W i t h  regard to the Beacon, the sea, at high-water, had lifted 
part o f the mortar gallery or lowest floor, and washed away all the lime 
casks and other moveable articles from it ; but the principal parts of 
this fabric had sustained no damage. On pressing Messrs Logan and 
W a t t ,  on the situation of things in the course of the night, M r Logan 
emphatically said : “  That the Beacon had an ill-fared twist when the sea 
broke upon it at high water, but that they were not very apprehensive of 
danger.” On enquiring as to how they spent the night, it appeared that 
they had made shift to keep a small fire burning, and, by means of some 
old sails, defended themselves pretty well from the sea sprays.

I t  was particularly mentioned that, by the exertions of James Glen, one 
o f the joiners, a number of articles were saved from being washed off the 
mortar gallery. Glen was also very useful in keeping up the spirits of the 
forlorn party. In the early part of life, he had undergone many curious ad
ventures at sea, which he now recounted somewhat after the manner of the 
Tales o f the Arabian M ghts. W h e n  one observed that the Beacon was a 
most comfortless lodging, Glen would presently, introduce some of his ex
ploits and hardships, in comparison with which, the state of things at the 
Beacon bore an aspect of comfort and happiness. Looking to their slender 
stock o f provisions, and their perilous and uncertain chance of speedy relief 
he would launch out into an account of one of his expeditions in the North 
Sea, when the vessel being much disabled in a stormy was driven before the 
wind with the loss of a,lmost all their provisions ; and the ship being much 
infested with rats, the crew hunted these vermin, with great eagerness, 
to help their scanty allowance. B y  such means, Glen had the address to 
make his companions, in some measure, satisfied, or at least passive, with 
regard to their miserable prospects upon this half-tide rock in the middle of

James Glen’s exer- 
Mons.
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the Ck;ean. This incident is noticed, more particularly, to shew the effects 
of such a happy turn of mind, even under the most distressing and ill-fated 
circumstances.

State of matters after 
the gaXe.

Saturday, 3d,

Tender obliged to 
leave her station.

Sunday, 4-th.

The people from the Beacon had no sooner got safely on board of the 
Tender, and were provided for, than the writer went to the Rock with the 
landing-master, carrying along with them five artificers, and landed, though 
not without considerable difiiculty; for, although the wind had shifted to 
the westward, yet there was still a very heavy swell of sea. The first 
object at the Rock was to relay the three stones which had been lifted 
about three inches off their beds. On examining the Beacon narrowly, it 
appeared to be all in good order, excepting the mortar gallery, which, as 
before noticed, had been lifted, and all the lighter articles that could not 
be stowed in the upper apartments, carried into the sea; and two of the 
four legs of the sheer-crane were broken in pieces. B ut the crane upon 
the building, fortunately still kept its erect position. After fixing the 
three stones and making these remarks, the boat after two hours’ absence 
returned to the Tender.

The wind was at N .W .  to-day, so that the vessel rode with her 
stern towards the R o c k ; and as it came to blow excessively hard, there 
was some danger, in the event of any thing giving way, that she might 
drift upon the Rock. Accordingly, M r  Taylor, who commanded the Ten
der, came into the w iter’s cabin between 1 and 2  o’clock this morning, 
and, after some consultation, it was thought advisable to slip the hawser, 
and to stand with the ship towards the land. I t  then blew so fresh, that 
though the sails were double reefed when the vessel got under way, it was 
still found necessary to take in a third reef in the mainsail, and at 6 a . m . 

she got into the harbour of'Arbroath.

A t  this time the sea was in such a state of agitation with the shifting 
and violence of the winds, that apprehensions were entertained about the 
safety of the sloop Smeaton, as she was deeply laden when she left her 
moorings, especially as her cargo was quite invaluable to the progress of the 
works of this season. A t  5  o’clock this morning, however, M r Pool made 
his appearance with the vessel, and got safely into the harbour of Arbroath.

In  the work-yard, the hewing or cutting of the several courses went on 
with great alacrity; the freestone masons were now at work as high as the
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Twentieth and Twenty-first courses, and the granite masons had com
pleted the Sixteenth course, which was now lying on the platform, marked 
and ready for shipment. A  great stock of lime, in a pounded state, had 
been prepared, and a quantity of clean sharp sand collected, which were put 
up in separate casks. A  large supply of oaken trenails and wedges was 
also made up in bundles, each containing twenty-four trenails, and a like 
number of pairs of wedges. The hewing of the stones, and the preparation 
of the building materials, were placed under the charge of M r David 
Logan, as clerk of works; and the writing of the books, disbursement of 
cash, and the dispatch of the vessels with the materials, provisions and 
necessaries for the Rock, formed the department of M r Lachlan Ken
nedy, engineer’s clerk.

CHAP. V .

1809, June. 
Thursday 8th. 

Progress of the work* 
at Arbroath.

The Tender and Smeaton having remained in port till last evening, both 
vessels sailed for the Rock, and reached their moorings at 5 o’clock a . m . 

T he boats were immediately hoisted out, when the mill-wrights, joiners 
and smiths, ten in number, landed on the Beacon, with their foreman, 
and proceeded to the fitting up of the cabins. Notwithstanding 4>e 
hazardous situation upon the Beacon in which these artificers had lately 
been placed, M r W a tt, with his principal assistant James Glen, were not 
to be moved with trifles, and the work, as formerly, was continued by the 
joiners’ squad of artificers during the whole day, trusting to the even
tual prospect of their being taken off by the boats at night. A t  low- 
water, or about 3 P . M ., M r Peter Logan landed, with the sixteen artificers 
who composed the builders’ squad, and the whole left it again at 8 p. M. 
T he three stones which had been re-laid on the 2d of this month, having 
had the pozzolano mortar washed out by the heavy sea, before it had time 
to fix, it was found necessary to lift again, and lay them a third time. 
In the late gales, the casks of lime and cement left on the Beacon ha
ving been washed off by the sea, an entirely new stock was required. 
The praams n'ere accordingly employed in delivering the Smeaton and 
landing a supply of these articles, together with four blocks of stone. 
The operations of the building-artificers continued only three hours to- day, 
and no more than four additional stones were laid.

Friday 9th.
4 Stones are laid.

The Patriot having now undergone a comjilete repair, she was loaded 
with stones for the first time, and the writer took a passage in her to the 
Bell Rock, when he had the pleasure of finding that she wrought or sailed 
extremely well. She was made fast to her moorings at 6 a . m .,  but only

. N n  ■

Saturday, 10th. 
Patriot obliged 1 
slip her mooring*    
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1809, June.

10 Stones laid. 
Artificers divided in- 
to squads.

Sunday, 11th. 
No landing on the 
Hock to day.

Monday, 12th.
17 stones laid. 

Ships belonging to 
the service.

BELL ROCK LIGHT-HOUSE.

one praam-load had been discharged from her to-day, when the wind came 
suddenly from the N.E., and it was found necessary to let slip her moor
ings at 6 p. M., when she made sail for the Frith of Forth.

Notwithstanding the boisterous state of the weather, the artificers were 
enabled to continue their visits to the Rock, and landed this morning at 5. 
A t  this time they counted twenty-six, and were, as formerly, divided into 
two squads; the mill-wrights, joiners, and smiths, ten in number, wrought 
at the fitting up the Railways while the Rock was accessible, and when it 
was covered with the tide, they were employed in fitting up the Beacon- 
house. The operations of the builders were as yet wholly confined to low- 
Avater work. Both squads were attended, and occasionally assisted, by the 
landing-master’s crew of about twelve sailors, who were always ready for 
every sort of work. Including the low-water periods of morning and even
ing tides the whole had six hours’ and a quarter’s work to-day, when ten 
stones were laid. But those employed at the Beacon did not leave oflF 
till half-past 9 P- M., haAdng been sixteen hours upon the Rock, when 
all hands returned to the Tender; and, owing to the bad state of the wea
ther, the boats were immediately hoisted on board.

The wind was still from the N .E ., accompanied with so heavy a swell 
of sea, that it was found impossible to land this morning. A t  12 noon, 
all hands, forty-two in number, were assembled on deck, when prayers were 
read as usual. A t 5 P. M., the weather being somewhat more moderate, 
the boats left the vessel with the artificers. But on a more narrow inspec
tion of the state of the sea upon the Rock, it was found impracticable to 
effect a landing, and they returned to the Tender, after having been about 
an hour absent. This evening, the Light-house Y acht came to the Bell 
Rock from her first voyage to the Northern Light-houses for the sea
son, hut there was too much sea for making her fast to any of the moor
ings. Captain Calder, after ascertaining that all was well, laid the Yacht 
to for the night, and kept the Floating-light in view.

The wind having fortunately shifted to the S.W., in the course of the 
night, the weather became more moderate, and at a quarter past 6 the 
artificers landed. Including both tides, the builders had seven.hours’ work 
to-day, and laid seventeen stones, those employed at the Beacon conti
nuing at work throughout the day. The Smeaton having arrived from 
Arbroath with another cargo of stones, and the Patriot from Largo Bay,
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in the F rith  of Forth, where she had run for shelter, the Rock had now a 
very busy appearance, the following vessels belonging to the service being 
a t their respective moorings, viz. the Light-house Y ach t; the Sir Jo
seph Banks Tender; the Sloops Smeaton and Patriot, besides the Hed- 
derwick and Fernie decked Praam-boats; and at the distance of about two 
miles and a half, the Floating-light was stationed as represented in Plate V .

CHAP. V . 

1809, June.

The artificers landed this morning at the R ock, at a quarter past 6, and 
had three hours’ and a half’s work ; and in the evening, the builders again re
turned at 7  o’clock, and remained three hours and a quarter, when the whole 
left the R ock. In  the course of this day twelve stones were laid, which dis
charged the Patriot, and she returned to Arbroath for another cargo.

Tuesday, 13th. 
12 stones laid.

A t  7 this morning, the whole of the artificers land, and have four hours 
and a quarter o f low-water work, when 21 stones are laid. In the even
ing, they land again at half-past 6, and have three hours’ and three quarter’s 
w'ork in completing the boring and trenailing o f the stones o f the course 
which had already been built. The landing-master’s crew discharged the 
Smeaton’s cargo to-day, consisting o f twenty-six blocks, together with four 
casks o f pozzolano, four casks o f  lime, four casks o f sand, one cask o f cement, 
three bundles of oaken trenails, and six bundles of wedges; and at 8 
o’clock p. M. she sailed for Arbroath. The cargo o f the Smeaton was 
partly landed upon the R o c k ; but, calculating upon the settled appearance 
o f  the weather, the greater part o f it kept on board o f the praams at their 
moorings.

Wednesday 14 th. 
21 stones laid.

A t  a quarter from 7 o’clock this morning the artificers landed, and ha
ving had five hours’ and a quarter’s work, eight stones were laid, and the 
remainder o f the tide was occupied in boring and trenailing. In the even
ing, at half-past 6, they again landed and laid eighteen stones, having had 
five hours’ and a half’s work. The Patriot arrived from Arbroath with 
another cargo, consisting of thirty-nine blocks of stone, four casks of 
pozzolano, four casks of lime, four casks of sand, four bundles of wedges, 
and four bundles o f trenails. There were thirty-six blocks of stone 
landed to-day on the Rock, with the above materials. The stones, 
when landed, were laid on the south-west side of the building till 
those previously built were trenailed ; and the lime, &c. were carried up 
to the mortar-gallery on the Beacon. The three remaining stones of 
this cargo were left on board of one of the praams at her moorings, and

N  n 2

Thursday, ISth. 
18 stones laid.
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CHAP. V. the Patriot thus discharged, again sailed for Arbroath at 9 P- M . to load 
another cargo.

Friday, 16th.
2 4  stones laid. 

Great exertions used 
in supplying mate
rials.

This morning, at a quarter past 7, the artificers landed on the Rock, 
and had an excellent tide’s work, which continued for five hours and a quar
ter, when 24 stones of the Patriot’s last cargo were laid. Landing again 
at half-past 8 in the evening, they continued at work an hour and a quar
ter, when four stones were laid ; and at 10 o’clock all hands left the R ock ; 
the joiners, smiths, and such of the masons as were inclined, having been, 
as usual, left all day on the Beacon, had their victuals sent to them from 
the Tender. In the present favourable state of the weather, through the 
exertions of M r Lachlan Kennedy, in dispatching the vessels, both by 
night and day, and also by the activity of Captains Pool of the Smeaton, 
and Macdonald of the Patriot, the work was largely and regularly supplied 
with building materials. The Smeaton having returned with a cargo from 
Arbroath, was made fast to her moorings at 11 this morning; but, as the 
wind blew strongly from the westward, it was found impracticable to land any 
stones to-day, without the greatest risk of injuring the materials. About 
mid-day, after the landing-master’s crew had taken the artificers on board 
of the Tender, they towed the Fernie praam-boat alongside of the Smea
ton, and endeavoured to load her, but it was found impracticable; and, af
ter three stones had been laid on the praam’s deck, any further attempt was 
given up.

Saturday, 17 th. 
7  stones laid. 

Artificers left all 
night on the Bea
con.

A t  8  A . M ., the artificers and sailors, forty-five in number, landed on 
the Rock, and, after four hours’ work, seven stones were laid. The re
mainder of this tide, from the threatening appearance of the weather, was 
occupied in trenailing, and making all things as secure as possible. A t  
12 noon, the Rock and Building were again overflowed, when the masons 
and seamen went on board of the Tender, but M r  W a tt , with his squad 
of ten men, remained on the Be|con throughout the day. A s  it blew 
fresh from the N .W . in the evening, it was found impracticable either 
to land the building-artificers, or to take the artificers off the Beacon, 
and they were accordingly left there all night, but in circumstances very 
different from those of the 1st of this month. The house being now in a 
more complete state, was provided with bedding, and they spent the night 
pretty w ell; though they complained of having been much disturbed at 
the time of high-water, by the shaking and tremulous motion of their 
house, and by the plashing noise of the sea upon the mortar gallery.
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Here James Glen’s versatile powers were again at work, in cheering up 
those who seemed to be alarmed, and in securing every thing as far as 
possible. O n  this occasion, he had only to recall to the recollections of 
some of them the former night which they had spent on the Beacon, the 
wind and sea being then much higher, and their habitation in a far less com
fortable state.

CHAP. V.

1909, Junes

T he Patriot came to the Rock this morning from Arbroath, loaded 
chiefly with timber and apparatus for the works of the Beacon. A t  5 a . m .. 
Captain W ilson , the landing-master, and his crew, made a second attempt 
to deliver the Smeaton of her cargo, but were only enabled to get out other 
five stones, with which the Fernie praam was towed to her moorings, 
without being able to land upon the Rock. The wind still continuing to 
blow fresh from the R .W . ,  at 5 p. M., the writer caused a signal to be 
made from the Tender for the Smeaton and Patriot to let slip their 
moorings, when they ran for Lunan Bay, an anchorage on the east side of 
the Redhead. Those on board of the Tender spent but a very rough 
night, and, perhaps, slept less soundly than their companions on the 
Beacon, especially as the wind was at N .W .,  which caused the vessel to 
ride with her stern towards the Bell R ock ; so that, in the event of any 
thing giving way, she could hardly have escaped being stranded upon it.

Smeaton and Patriot 
slip their moorings.

T he weather having moderated to-day, the wind shifted to the west
ward. A t  a quarter past 9 a . m ., the artificers landed from the Ten
der, and had the pleasure to find their friends who had been left on 
the Rock quite hearty, alleging that the Beacon was the preferable 
quarters o f the two. The builders laid 16 stones in four hours and a 
half, when the whole returned on board of the Tender ; and at 3 p. m . all 
hands, counting fifty-fom’, assembled upon deck to prayers. In the even
ing, at 9 , the artificers again landed, and left off work at a quarter from 
12 o’clock at night, having been employe^ in boring, trenailing, and wedg
ing the stones which had been built in the morning.

Sunday, 18th. 
16 stones laid-

The wind was at N .E . to-day, with gentle breezes, but accompanied by 
the heaviest swell of sea which had yet been observed at the Bell Rock. It  
was what seamen term a Ground Swell, and, although the landing-master’s 
crew were employed alongside of the Smeaton, in loading the praams, the 
surface of the water being comparatively smooth, yet the breach upon the 
R ock was truly surprising. It is when the sea is in this state,— being the

Monday, 19th. 
Remarkable breach 
of sea upon the 
Rock.    
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1809, June.

Tuesday, 20th.
3  stones in danger o f  
being washed away.

BELL ROCK LIGHT-HOUSE.

result no doubt of a distant gale of wind,— that the sprays conducted by 
a building, rise to such a height as is represented in the Vignette of 
Smeaton’s Narrative of the Edystone Light-house. In the forenoon, the 
writer, accompanied by the landing-master, in a well manned boat, went off 
to observe the effect of the breach of the sea upon the building and appa
ratus. The work had now attained the height of about 8 feet, on which 
one of the cranes was erected, the top of which was about 30 feet above the 
low-water mark. In the course of this tide, the sea, at the meeting of the 
waves round the building, was observed to rise in the most beautiful conical 
jets, of about 30 or 40 feet in diameter at the base, to the height of 10 
or 15 feet above the crane. Between these seas, but more particularly 
at low-water, it was observed with a telescope, that some of the last laid 
stones had been partially lifted; but others, which had not been tre- 
nailed, it was feared had been washed off the building.

A t  11 A. M., the boats landed, with much difficulty to-day, in order 
to ascertain the state of the building and apparatus. * On examination it 
was happily found, that none of the stones were lost, and that those 
observed yesterday to have been lifted off their beds, were the three 
which had not been trenailed, but which being fortunately confined by 
two of the jumpers or boring-irons left in the trenail holes of the 
lower course, were thus held in their places. A fter  laying these stones, 
the remainder of this tide, which lasted for three hours and a quarter, 
was occupied in grouting or filling the perpendicular joints, and plas
tering them over with Parker’s Roman cement, to preserve the pozzo- 
lano mortar. A t  this period, it not only happened to be rough wea
ther, but the building being now at that height, relatively to the tides, 
which seamen term “  Between wind and water,” the upper part of the 
work was exposed to the wash of every wave towards high-water. It  
was, therefore, often found necessary to repeat the grouting of the same 
joints with mortar several times. A s  the evening tide fell wholly under 
night, the building artificers did not lan d ; but the squad employed at 
the Beacon and Railways remained at the Rock throughout the day, 
and were, indeed, only restrained from taking up their quarters also for 
the night, in consequence o f a positive injunction which the writer 
thought it prudent to enforce, until the Beacon should be in a more ha
bitable state.    
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T he artificers employed at the Beacon landed upon it this morning at 
7 o’clock ; and, at a quarter past 11, the builders landed, and continued 
at work till 4 p. M .,  having had five hours’ and a quarter’s work, when 22 
stones were laid. The landing-master’s crew, at the same time, transport
ed 19  blocks to the Rock with the praam-boats, which completely dis
charged the Smeaton of her cargo of 32 stones, four casks of pozzolano, 
and a similar quantity of cement, lime, and sand, with four bundles of 
trenails, and the like number of wedges, when she immediately left her 
moorings.

CHAP. V .

1809, June.

Wednesday, 21st. 
22 stones laid.

The artificers landed upon the Rock this morning at half-past 11, and, 
trom the advanced state of the building, they were enabled to continue at 
work for six hours and a half, being the longest tide’s work which had yet 
been got upon the Rock by the building artificers. During this tide only 
four stones were laid, but the time was otherwise occupied in boring, tre- 
nailing, wedging, and grouting the joints of the stones last built. From  
the great waste of mortar, owing to the wash of the sea, in the present 
stage o f the building, the usual proportions o f its ingredients were not found 
sufficient for the courses in hand ; and having no conveniency for keeping 
more than a few casks on the Beacon, while it was an object to have the 
lime always fresh, it was found necessary to dispatch a boat to-day express 
to Arbroath, for additional supplies of pozzolano, lime and sand.

Thurstiity, 22d. 
Great tvai:;te o f  m or
tar-

T h e  work commenced at 12 noon, and continued six hours and a quar
ter ; but, owing to the roughness of the weather, no stones were laid 
to-day, as, notwithstanding every precaution in pointing the joints with 
cement, the mortar was continually washed away. This tide was, there
fore, occupied in the operation o f grouting, and securing the mortar with 
tow, loaded with pieces o f iron laid horizontally along such of the joints 
as were accessible to this, which had the effect of preserving them until 
the cement dried sufficiently to defend it against the wash of the sea.

Friday, 23d-

M r Peter Logan, the foreman builder, and his squad, twenty-one in Saturday, S4th. 

number, landed this morning at 3 o’clock, and continued at work four horns cooLng commenced 
and a quarter, and, after laying 17 stones, returned to the Tender. A t  
6 A .  M .,  M r Francis W a tt , and his squad of twelve men, landed, and 
proceeded with their respective operations at the Beacon and Railways, and 
were left on the Rock during the whole day, without the necessity of 
having any communication with the Tender, the kitchen of the Beacon-
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CHAP. V . house being now fitted up. I t  was to-day also, that Peter Fortune,— a  most 
1809, Obliging and well known character in the Light-house service,— was removed

from the Tender to the Beacon, as cook and steward, with a stock of pro
visions as ample as his limited store-room would admit. A t  2 p. M . the 
building-artificers again landed, and continued at work till a quarter 
past 8, when 40 of the stones, formerly landed, were now laid, making no 
fewer than 57 blocks which had been built to-day in the course of both 
tides. T he weather being extremely fine, with light airs of wind from the 
S .E ., the landing-master’s crew discharged the Patriot into the praam- 
boats, which were then towed to their moorings, as the stones could not at 
this time be received at the Rock.

Situation o f the Mor- W h e n  as many stones were built as comprised this day’s work, the de
tar makers and - n
smiths. mand for mortar was proportionally encreased, and the task of the mortar-

makers on these occasions was both laborious and severe. This operation 
chiefly performed by John W a tt ,— a. strong active quarrier by profes

sion,— who was a perfect character in his way, and extremely zealous in his 
department. W hile  the operations of the mortar-makers continued, the 
forge upon their gallery was not generally in use ; but, as the workingrhours 
of the builders extended with the height of the building, the forge could 
not be so long wanted, and then a sad confusion often ensued upon the 
circumscribed floor of the mortar-gallery, as the operations of W a tt and 
his assistants trenched greatly upon those of.the smiths. The casks with 
the ingredients for the mortar, consisting of pozzolano, lime, and sand, were 
laid to hand by the sailors. These materials were lifted in spadefulls, 
and thrown into the cast-iron mortar tubs, represented in Plate X .  Fig. 12., 
where they were beat with an iron-shod pestle, to a consistency suitable 
to the respective purposes of the work. Under these circumstances, the 
boundary of the smiths was much circumscribed, and they were personally 
annoyed, especially in blowy weather, with the dust of the lime in its 
powdered state. The mortar-makers, on the other hand, were often not 
a little distressed with the heat of the fire and the sparks elicited on the 
anvil, and not unaptly complained that they were placed between the 
“ D evil and the Deep-sea.”

ar̂ stoSs Md. work being now about 10 feet in height, admitted of a Rope-ladder
Rope-ladder distend, b e in g  distended between the Beacon and the Building, as represented in 

Plate I X .  B y this “  Jacob’s-Ladder, ” as the seamen termed it, a communi
cation was kept up with the Beacon, while the R ock was considerably under

    
 



OPERATIONS OF 1809.

water. O ne end of it being furnished with tackle-blocks, was fixed to 
the beams o f the Beacon, at the level of the mortar-gallery, while the 
further end was connected with the Upper-course o f the building by means 
o f  two Lewis-bats, which were lifted from course to course as the work ad
vanced. In  the same manner, a rope furnished with a travelling-pulley, 
%vas distended, for the purpose of transporting the mortar-buckets, and 
other light articles, between the Beacon and the building, which also pro
ved a great conveniency to the work. A t  this period the rope-ladder, and 
tackle for the mortar, had a descent from the Beacon to the building ; by 
and by they were on a level; and, towards the end of the season, when the 
solid part had attained its full height, the ascent was from the mortar-gal
lery to the building; as will be understood by examining the second year’s 
work, as shewn in the Plate above alluded to, and when viewed in connec
tion witli the progress of the work. The building-artificers were ac
cordingly enabled to land this morning at 3 a . m ., and to continue 
at work five hours and a quarter, when 27 stones were laid of the ;Se- 
venth course. The praam-boats were brought from their moorings, where 
they lay loaded with 43 stones, besides a supply o f pozzolano, lime, sand, 
cement, trenails, and wedges. The Smeaton having made a trip ashore 
for a supply of the castings for the western Reach of the Railway, she 
discharged 15 tons of cast-iron work, and returned to Arbroath for a cargo 
o f stones. A t  12 noon, all hands, fifty-seven in number, being collected 
upon the deck of the Tender, prayers were read as usual. A t  three quar
ters past 2  o’clock p. M., the building-artificers again landed, and had five 
hours’ and three quarters’ work, at boring, trenailing, wedging, and grout
ing the stones laid during the two previous tides, which completed the Se
venth course o f the building.

CHAP. V,

1809, .Tune.

T h e weather still continuing to be very favourable for the operations, 
the’ building-artificers landed on the Rock at a quarter past 3 a . m ., and 
continued at work five hours and a half, when 21 stones were laid. In 
the course o f this tide, it was discovered that the Patriot had by mistake 
carried off the trainer or gauge-rule to be used for regulating the posi
tion of the stones in buildng the Eighth course, which, for a time, stop
ped the progress of building. A  fast rowing boat was dispatched to 
Arbroath for this useful implement, a diagram of which will be seen in 
Plate X .  In  the mean time, the remainder of the landing-master’s crew 
were employed in laying the cast-iron work in order upon the Rock, so as

O o

Monday, 26<li. 
21 stones laid« 

Builders stopped by 
a simple mistake.
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1809, June.

Tuesday, 2fth.
33 stones laid, aKi 
06 landed.
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to be at hand in the course of fitting up the Hailways. In  the evening, 
at a quarter past 4 p. M., the artificers landed, and had five hours and a 
half at boring, trenailing, wedging, and grouting the last laid course of 
the building.

T he Joiners’ squad of artificers, with M r  Fortune, their cook and 
steward, landed this morning at 5 A . M. for the day, and the Builders’ 
squad continued on the Rock tiU a quarter past 10. They again landed, 
at half-past 4, and returned on board of the Tender with all hands, at 
10 p. M . The express-boat came from Arbroath with the trainer this 
forenoon: 3S stones were laid to-day, and the weather being extremely 
fine the landing-master’s crew delivered no fewer than 66 blocks at the 
Rock.

Wednesday, 28th.
32 stones laid. 

Artificers now at 
work while the Rock 
is: under water.

Thursday, 29th. 
25 stones laid, and 
SO landed.

A s  the work was daily getting higher, the artificers landed on the 
Beacon, and began this morning at a quarter before 6 o’clock, having pass
ed along the rope-ladder, distended between it and the Building, while 
the Rock was yet under water, when the builders got five hours and a 
quarter’s work. In the evening, they landed again at 6 o’clock, and 
remained till 11. In the course o f this day 32  stones were laid, but, 
owing to the wind blowing fresh from R .N E ., the praams could not 
approach the eastern creek, and the western reach of Railway being yet 
unfinished, no materials were landed. The Joiners’ squad, as usual, re
mained all day on the Rock, and were enabled to make great progress 
with the lodging part of the Beacon or “  Hurricane-house,” as the sea
men termed it.

The wind was still in the N .E ., but being more moderate, the work, 
in all its departments, proceeded with great spirit; 5 0  blocks of stone were 
accordingly landed to-day, with the necessary proportions of lime and 
other materials. A t  half-past 6, the whole o f the artificers landed, and 
remained tiU half-past 11, having been. five hours on the Rock. The  
builders again landed at 6 p. M . ; and at midnight, all hands left the 
Rock. T h e builders haying to-day been no less than ten hours and a half 
at work, had laid 25 stones. The roughness o f the weather yesterday 
washed a great part of the mortar out o f the joints, and this morning’s 
tide was chiefly occupied in grouting and pointing the Eighth course, which 
being closed, the work was brought to the height o f about 11 feet above 
the lower bed of the Foundation-stone.
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T h e artificers landed on the Rock this morning at a quarter past 6, 
and remained at work five hours. The cooking apparatus being now in 
full operation, all hands had breakfast on the Beacon at the usual hour, 
and remained there throughout the day. The crane upon the building 
had to be raised to-day from the Eighth to the N inth course, an operation 
which now required all the strength that could be mustered for working 
the guy-tackles; for, as the top of the crane was at this time about 35 feet 
above the Rock, it became much more unmanageable. This will be bet
ter understood by examining the apparatus in Plate I X . ,  and comparing 
the appearance of the crane-tackle of the second year’s work with that of 
the first. In  order, to give an additional purchase in tightening the tackle, 
one of the blocks of stone was suspended at the end of the moveable- 
beam of the crane, which, by adding greatly to the purchase or weight, 
tended to slacken the guys in the direction to which the beam with the 
stone was pointed, and thereby enabled the artificers more easily to brace 
them "one after another. W h ile  the beam was thus loaded, and in the 
act of swinging round from one guy to another, a great strain was sud
denly brought upon the opposite tackle, with the end of which the ar
tificers had very improperly neglected to take a turn round some station
ary object, which would have given them the complete command of 
the tackle. Owing to this simple omission, the crane, with the large 
stone at the end of the beam, got a preponderancy to one side, and the 
tackle alluded to having vended, the crane fell upon the building with a 
terrible crash. The surrounding artificers immediately flew in every di
rection to get out of its w ay; but Michael W ishart, the principal build
er, having unluckily stumbled upon one of the uncut trenails, fell upon 
his back. H is  body fortunately got between the moveable-beam and the 
upright shaft of the crane, and was thus saved ; but his feet got entangled 
with the wheels of the crane, and were severely injured. W ishart being a 
robust young man, endured his misfortune with wonderful firmness : he was 
laid upon one of the narrow framed beds of the Beacon, and dispatched in a 
boat to the Tender; where the writer was when this accident happened, 
not a little alarmed, on missing the crane from the top of the building, 
and at the same time seeing a boat rowing towards the vessel with great 
speed. W h e n  the boat came alongside with poor W ishart stretched up
on a bed, covered with blankets, a moment of great anxiety followed, which 
was, however, much relieved, when, on stepping into the boat, he was 
accosted by Wishart, though in a feeble voice, and with an aspect pale 
as death, from excessive bleeding. Directions having been immediately

O  0 2

CHAP. V .

1809, June, 
Friday, 30th.

18 stones are laid. 
Michael Wishart 
meets witli a seriou' 
accident.
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CHAP. V .

1809, July.
given to the coxwain to apply to M r Kennedy at the work-yard, to 
procure the best surgical aid, the boat was sent olF without delay to 
Arbroath. The writer then landed at the R ock, when the crane was 
in a very short tinfie got into its place, and again put in a working state. 
The builders commenced work with it at 7 o’clock in the evening, and con
tinued till midnight, and in the course of this day 18 stones were laid. 
Robert Selkirk was appointed by M r Logan to succeed Wishart, as prin
cipal builder.

Saturday, 1st. 
Arti-icers have no 
less tlianten hours’
work, and lay 59 
jdones.

The artificers landed this morning at half-past 7, and as the building 
was gradually rising out o f the reach of the tide, the work was continued 
no less than six hours and a half at this time, being the longest tide’s 
work which the builders had hitherto had. They again landed at half
past 7 in the evening, and did not leave off till midnight, having, to
day, had ten hours and a half’s work, when no fewer than 59 blocks of 
stone were b u ilt; 56  of which were landed on the Rock to-day, being 
the entire cargo of the Patriot, including six casks o f pozzolano, and a 
similar quantity of lime and sand; besides twenty parcels containing 200  
trenails and 200 pairs of wedges; together with six sacks of moss (hyp  
num), two bales "of green woollen-cloth, a bale o f red binding tape, with 
nails, &c. for lining the cabins of the Beacon-house.

Sunday, 2d.
The Writer visits the 
Carr Rock. Some o f 
the ves.sels slip their 
moorings.

A fter a trip which he had taken in the Light-house Yacht to examine 
the Carr Rock, with a view to the erection of a Beacon, as described in 
the Introduction of this work, page 53., the writer landed on the Bell 
Rock this evening. H e  found that the artificers had commenced work 
at a quarter from 8 o’clock a . m ., and continued for seven hours and a 
quarter, when seven blocks 'sof stone were laid, with which the Ninth 
course o f the building was completed. T he remainder of this long 
tide’s-work was occupied in boring trenail holes, driving trenails and wedges, 
and in filling the perpendicular joints of the course with thin mortar, m ix
ed up into that consistency which is technically termed Grout. H aving  
again landed in the evening, the same operation was continued from 8 till 
11 o’clock P .  M . ; but the wind having shifted fi*om south to E .N E ., it 
blew so fresh that the torches could not be kept burning, being now 
more exposed, and without the shelter which the foundation-pit formerly 
afforded. The work was, therefore, obliged to he dropt, before the tide 
had overflowed the Rock. From the state of the weather, it was also 
judged necessary to give directions to the landing-master to employ his
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crew in removing the iron-jumpers and other implements to the Beacon ; 
and to remove every encumbrance from the boats, so as to lighten them as 
much as possible, and fit them the better for carrying the artificers, thir
ty-two in number. A t  midnight, all hands left the Rock in four boats, two 
of which belonged to the Tender, one to the Light-house Yacht, and one 
to the Sm eaton; and, after much difficulty, they reached their respective 
vessels. T h e  Yacht and Smeaton then slipped their moorings, and pro
ceeded for Arbroath, as they rode very hard, but the Tender kept her po
sition.

2 9 S

CHAP. V .

1809, July.

T he wind stiU continued to blow so fresh, that no landing could be Monday, 3d. 

made to-day on the Rock. A s  the Tender’s stock of provisions was get- KocMolto.™ * 
ting low, a considerable effort was made by the Patriot, which had come 
from Arbroath with supplies, to prevent the necessity of her leaving her 
moorings. After several vain attempts however, the Patriot was obliged to 
bear away for the Frith of Forth to wait a change of weather.

T he writer having come to Arbroath with the Yacht, had an opportu- 
ty of visiting Michael Wishart, the artificer who had met with so severe 
an accident at the Rock on the 30th ult., and had the pleasure to find him 
in a state of recovery. From D r Stevenson’s account, under whose charge 
he had been placed, hopes were entertained that amputation would not 
be necessary, as his patient still kept free of fever or any appearance of 
mortification ; and W ishart expressed a hope that he might, at least, be 
ultimately capable of keeping the light at the Bell Rock, as it was not 
now likely that he would assist farther in building the house.

In  the work-yard, the operations were going on as usual, under the 
direction o f M r David Logan, and the stone-cutters were now working 
at the Twenty-third course. The Twentieth course being nearly finished, 
it was partly laid on the platform, and ready to be fitted, marked, and 
numbered for shipping to the Bell Rock. Dispatch was also making 
in the joiners’ shop where M r James Slight, was preparing the moulds 
for the succeeding courses, diagrams of which will be seen in Plate X .

The Tender had kept her station at the Rock. Though the wind was 
still at X .E .,  it had abated a little, and the artificers landed at 11 a . m ., 

to the number of twenty-four, and were employed for three hours in com
pleting the trenailing of the Ninth course. A t  3 P. M., the building artifi-

Michael Wishait is 
recovering.

Progress of the 
Works at Arbroath.

Tuesday, 4th.    
 



Wednesday, 5th.
- 19 stones laid. 

.Joiners left on the 
Beacon.

main on the Beacon.
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CHAP. V. cers, fourteen in number, left the Rock, and went on board of the Tender, 
1809, July. |jut the joiners and smiths remained upon the Beacon till half-past 9 P, M., 

when they also returned on board o f the vessel.

T h e wind having shifted to the east, and the weather being moderate, 
the artificers landed at half-past 11 this forenoon, when 19 stones were 
laid after four hours work. A t  8 P. M. the boats again left the vessel, and 
made an attempt to land on the Rock, but it was found impracticable, 
there being then too much sea. The joiners’ squad were therefore left on 
the Beacon all night.

Te^on^’^d The btulding artificers having landed at a quarter past 12 to-day, 16
Joiners re- stoiiBS Were laid, wheu they again left the R ock at a quarter past 4, having

been four hours at work. T he weather having a very unfavourable ap
pearance, the landing-master expressed a wish to bring all hands with him ; 
but the Joiners’ squad, with M r Fortune their cook, had now resolved to 
continue their quarters on the Beacon-house, instead o f having “  the 
continual plague of boating;” and being now better provided with ne
cessaries, they felt much more at ease. The boats were now less crowded, 
and this arrangement was a great relief t6 the landing-master’s crew. The 
writer was at Arbroath when the Beacon was thus taken possession o f ; 
and though he felt no uneasiness as to its permanency in withstand
ing the effects of the sea, yet he was not without scruples about the dan
ger o f accidental fire, from the chips of wood which unavoidably encum
bered the place while the joiners were at work. Considering, therefore, 
the awful circumstances to those inhabiting the Beacon under such a 
possible calamity, together with its disastrous consequences to the work, 
it became a matter o f much solicitude to guard against such a misfor
tune.

Favourable to the 
possession o f the 
Light-house,

This practical expression o f the opinion o f the mill-wrights, joiners and 
smiths, with regard to the safety of the Beacon, was nevertheless highly sa
tisfactory to the writer, as it shewed a degree o f confidence in this tem
porary erection, which left no doubt as to its utility in the future opera
tions. I t  was also an excellent prelude to the inhabitation of the L igh t
house itself when completed, as some were even doubtful if  light-keepers 
would be found disposed to take up their residence permanently upon a 
rock, which, every tide, was sunk under water to the depth of from 10 to 
16 feet, o f which no instance had hitherto occurred, as the First entire

    
 



OPERATIONS OF 1809. 295

course o f the Edystone Light-house is understood to have been on a le
vel w ith high-water mark.

CHAP. v .

1809, July.

T h e wind having shifted to the S .E . to-day, with easy weather, the 
P atriot returned from Largo Bay to her moorings, when the praam-boats 
discharged 19 stones of her cargo, and landed them on the Rock. The  
artificers landed at 10 a . m . and remained at work no less than nine hours 
and a half, when 15 stones o f the Tenth course were laid. The builders 
then went on board of the Tender, leaving the m ill-w rights, joiners and 
smiths, in possession of the Beacon-house.

T h e builders landed to-day at a quarter past 12 noon, and remained se
ven hours and three quarters, when they laid 11 blocks, while the landing- 
master’s crew transported 46 stones to the R ock. The tide’s work was 
now so much lengthened, that time was afforded for boring the trenail 
holes into the course below, fixing the trenails and wedges, and grouting 
up the perpendicular joints with pozzolano mortar, in a more deliberate 
manner than when the work was lower in the water. It  was remarked 
to-day, with no small demonstration of joy, that the tide— being neap—  
did not, for the first time, overflow the building at high-water. Flags were 
accordingly hoisted, on the Beacon-house, and crane on the top o f the 
B uilding, which were repeated from the Floating-light, Light-house Yacht, 
Tender, Smeaton, Patriot, and the two Praams. A  salute of three guns 
was also fired from the Yacht at high-water, when all the artificers be
in g  collected on the top of the building, three cheers were given, in tes
tim ony o f this important circumstance. A  glass of rum was then served 
out to all hands on the Rock, and on board of the respective ships.

Friday, 7th. 
IS stones laid.

Saturday, 8th.
11 stones laid. 

The Tide, for the 
first time, does not 
overflow the Build
ing.

H aving thus got the Light-house above the sea-level in ordinary neap- Number of joineri
. ,  I T T .  . 1 1 ,  -1 1 -I -r, . 1 • . reduced. Balance

tides, and the Beacon into a habitable state, while the Railway operations Crane begun, 

were confined to the western reach, it was now found expedient to dimi
nish the number of mill-wrights and joiners at the Rock. A t  this pe
riod, the writer went to Edinburgh to attend a general meeting of the Com
missioners o f the Northern Light-houses, and to report the advanced state 
o f the works,— news which was received with the greatest satisfaction by 
the Board. H e  also visited the Shotts Iron-works, and took measures for 
the immediate construction of a Crane, upon a new principle. T his had 
occupied his attention, along with the general scheme of the work. B u t, 
since the unfortunate accident which happened to W ish art, by the fall
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C H A . P .  V .  of the Moveable-beam-crane, it had became more apparently necessary,
1809, July. as the increasing height o f this machine rendered the guy-tackles too

taunt, to use a sailor’s expression for any thing that is high, or when the 
ropes, which support a spar or mast, form too small an angle at the top. 
Instead o f these unmanageable tackles, the upright shaft of the new 
crane was to be kept in an erect position by a balance-weight acting up-^  
on the opposite end of the loaded working-beam, which was thus to be 
ke]5t in a state o f equilibrium. A s M r W a tt , foreman o f the Bea
con and Railway works, could now be spared from the Rock for a time, 
he was sent to Shotts to get the patterns made for this machine, and 
other implements connected with the progress o f the higher parts of the 
building; from whence the castings were sent to Edinburgh to be fitted 
up.

Sunday, 9th. 
Tenth course com
pleted.

On the writer’s return to the B ell Rock to-day, it appeared from the 
notes of the foreman builder, and log-book of the landing-master, that the 
work had made very good progress, of which the building itself bore tes
timony, being now about 13 feet in height. T he wind was at N .E . this 
morning, and blowed so fresh that a landing could not be made till a 
quarter past 4 o’clock p. M., when the closing-stone of the Tenth course 
was laid, after three hours and a quarter’s w ork; but the landing-mas
ter’s crew could not approach the Rock with the praam-boats.

Monday, 10th. Tw enty of the artificers landed this morning at half-past 5, and conti
nued at work till half-past 7. A gain, in the evening, the work was re
sumed at 6 , and continued till a quarter from 9. The artificers were em
ployed to-day in dressing off and completing the last laid course. Still 
the wind being from the N .E ., accompanied with a heavy sea, the praams 
could not approach the R ock, and consequently no materials were land
ed.

Tuesday, 11th. 
31 stones laid, and 
numerous articles" 
lauded.

The wind having shifted to the westward, the sea was greatly run 
down; and the landing-master’s crew being early at work this morning, 
transported no fewer than 65 blocks to tthe R ock in the course of the day. 
A t 6 A. M. the artificers landed, when 19 stones o f the Eleventh course 
were laid. They again landed at 4 p. m . and laid 22, making altogether 
nine hours and a quarter upon the Rock to-day, when 31 stones were built. 
The Patriot had left Arbroath last night, and got to the R ock this morn
ing with 43 pieces of stone, twelve bundles containing 396  wedges, five
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bundles containing 165 trenails, three casks of cement, six casks o f poz- 
zolano, six casks of lim e, six casks o f sand, besides provisions for the use 
o f the Beacon-house and Tender, viz. five hogsheads o f water, five bags 
o f coals, three casks o f beef, five bags o f biscuit, one cask o f oatmeal, 
one firkin o f butter, one cask o f flour, one cask o f pot barley, with salt and 
vegetables.

CHAP. V .

1809, July.

A t  a quarter past 5  this morning, the artificers, 21 in number, landed, 
and remained eight hours on the R ock, when 21 stones were laid. They 
landed again in the afternoon at half-past 3, and remained till 9 p . m ., 

when 16 stones were laid. T he landing-master’s crew transported three 
stones to the Rock to-day, which completed the Eleventh course. The  
Smeaton arrived from Leith this forenoon, with 53 casks of pozzolano earth, 
39 o f which were stowed on board of the Tender to be at hand: the 
Smeaton then proceeded with the remainder to Arbroath, where she loaded 
stones for the Rock.

Wednesday,
37 stones laid.

T h e weather still continuing favourable, the artificers landed this 
morning at half-past 6 and remained till half-past 11, when 15 stones 
were laid. They landed again at 5 and remained till 11 p . m ., when 14  
stones were laid. 29 stones were transported to the Rock to-day in the 
praam-boats.

Thursday, 13th. 
29 stones laid.

T h e artificers landed this morning at a quarter from 7, and remained 
six hours and a quarter on the Rock, when 18 stones were laid. They  
landed again in the evening and remained four hours and a quarter, when 
9  stones were laid, which completed the Twelfth course; the praam- 
boats having landed 27 stones.

Friday, 14th. 
87 stones laid.

T he wind was southerly, with occasional showers o f rain to-day, but 
the sea was smooth. T he artificers landed at a quarter past 7 this morn
ing, and as the water did not overflow the building, they continued on the 
Rock till m idnight, being 16 hours and a half, and laid no fewer than 
52 stones, which, in the early part of the day, had also been transported to 
the Rock by the landing-master’s crew. This was the most successful 
day’s work which had hitherto been made. The Tw elfth course was thus 
completed, which brought the building to the height o f 15 feet above the 
lower bed of the foundation-stone.

P p

Saturday, 15tb,
52 Stones landed and 
laid.
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CHAP. V .

1809, July.
Sunday, 16th. 
32 Stones laid.

H itherto no order had been given for loading the B ell Rock vessels 
with stones on Sundays, but M r Kennedy, to whose department this 
belonged, had, with his usual unwearied attention, commenced on 
Sunday night, at 12 o’clock, which enabled the Patriot to sail at 5, and 
reach the Rock at *10 a . m ., with a cargo o f stones. The artificers 
landed at half-past 7, and laid 21 stones in the course o f seven hours and a 
h a lf; and having again landed in the evening at 7, they laid 11 stones in 
four hours, all of which had been landed on the Rock to-day from the praams. 
Besides laying, boring, trenailing, wedging, and grouting these stones, 
several other operations were proceeded with on the Rock, at low-water, 
when some o f the artificers were employed at the Railways, and at high- 
water at the Beacon-house. The seamen having prepared a quantity of 
tarpaulin, or cloth laid over with successive coats o f hot tar, the joiners had 
just completed the covering of the roof with it. This sort of covering was 
lighter and more easily managed than sheet-lead in such a situation. A s  a 
farther defence against the weather, the whole exterior o f this temporary re
sidence was painted with three coats o f white-lead paint. Between the tim
ber-framing o f the habitable part o f the Beacon, the interstices were to be 
stuffed with moss, as a light substance that would resist dampness, and 
check sifting winds: the whole interior was then to be lined with green 
baize-cloth, so that both without and within the cabins were to have a 
very comfortable appearance.

Monday, 17 th. 
9 Stones laid.

The artificers landed this morning at half-past 7, and remained at work 
five hours and a half, when 9 stones were la id ; but the wind having shift
ed to the N .E ., which increased to a hard gale, in the course o f this after
noon, both the Smeaton and Patriot were obliged to slip their moorings, 
when they proceeded in company to Leith Roads for shelter. The Ten
der, however, being in a more light trim, and better adapted for riding, 
continued at her station.

'  One o f the Artificers 
is accidentally killed 
in the work-yard.

W h ile  some of the masons were employed to-day in raising a large 
stone in the work-yard at Arbroath, the purchase unfortunately slipped, 
and the stone fell upon W illiam  W alker, one o f the laboiu'ers, who was 
putting a prop under it, to preserve its position till a better purchase 
could be taken. By this accident. W alker’s thigh-bone was unfortunate
ly broken, and, though medical assistance was procured without delay, 
the poor man died in the course of a few hours, leaving a wife and two 
young children. The Commissioners of the Light-houses, in consider-
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ation of the circumstances of this case, settled\ an annuity of L . 5 upon 
his "widow.

9JJ9

CH AP. V .

July'

T he wind still continued to blow fresh from the N .E ., but the artificers 
were enabled to land on the Rock at a quarter from 11, where they remain
ed two hours and three quarters, employed in shifting the crane on the 
building, and making other preparations for laying the Thirteenth course. 
Although the building-artificers generally remained on the Rock through
out the day, and the mill-wrights, joiners, and smiths, while their number 
was considerable, remained also during the night, yet the Tender had hi
therto been considered as their night-quarters. B ut the wind having, in 
the course o f the day, shifted to the "N .W ., and as the passage to the Ten
der, in the boats, was likely to be attended with difficulty, the whole o f the 
artificers, with M r Logan, the foreman, preferred remaining all night on 
the Beacon, which had, of late, become the solitary abode of George F or
syth, a jobbing-upholsterer, who had been employed in lining the Beacon- 
house with cloth, and in fitting up the bedding. Forsyth was a tall, thin, 
and rather loose-made man, who had an utter aversion at climbing uponif
the trap-ladders ^of the Beacon, but especially at the process of boating, 
and the motion of the ship, which he said, “  was death itself” H e , 
therefore, pertinaciously insisted with the landing-master in being left upon 
the Beacon, with a small black dog as his only companion. The writer, 
however, felt some delicacy in leaving a single individual upon the Rock, 
who m ust have been so very helpless, in case of accident. This fabric had, 
from  the beginning, been rather intended by the writer to guard against 
accident from the loss or damage of a boat, and as a place for making mor
tar, a sm ith’s shop, and a store for tools, during the working months, than 
as permanent quarters: nor was it at all meant to be possessed until the 
joiner-work were completely finished, and his own cabin, and that for the 
foremen, in readiness, when it was still to be left to the choice of the arti
ficers to occupy the Tender or the Beacon. H e , however, considered For
syth’s partiality and confidence in the latter, as rather a fortunate occurrence.

The whole o f the artificers, S3 in number, now removed, of their ov. a 
accord, from the Tender, to lodge in the Beacon, together with Peter 
Fortune, a person singularly adapted for a residence of this kind, both frrtn 
the urbanity of his manners, and the versatility o f his talents. Fortuiie, 
in  his person, was of small stature, and rather corpulent. Besides being a 
good Scotch cook, he had acted both as groom and house-servant; he had

P  p 2!

Tuesday I8th.
One o f the workmen 
remains in the Bea
con alone.

Wednesday, 19th. 
Artificers remoTe 
with Peter Fortune 
to the Beacon.    
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been a soldier, a suttler, a writer’s clerk, and an apothecary, from which he 
possessed the art o f writing and suggesting recipes, and had hence, also, 
perhaps acquired a turn for making collections in natural history; but in 
his practice in surgery, on the Bell Rock, for which he received an annual 
fee o f three guineas, he is supposed to have been rather partial to the use 
o f the lancet. In short, Peter was the Jac-totum  o f the Beacon-house, 
where he ostensibly acted in the several capacities o f cook, steward, sur
geon, and barber, and kept a statement o f the rations or expenditure of the 
provisions, with the strictest integrity.

Thursday, 20th, 
Praam.boats cannot 
approach the Rock.

The wind was at the S .E . to-day, accompanied with a considerable 
swell o f sea ; and, although the Smeaton and Patriot had returned 
from L eith  Roads, and the praams had been loaded, and were riding 
at their moorings, yet they could not approach the R ock. The building ar
tificers, however, found employment in boring, trenailing, wedging, and 
grouting the last laid course., The smiths and mill-wrights worked at the 
western Railw ay, and the joiners at sundry jobs about the Beacon-house,

Friday, 21st. T he wcathcr having improved, the Smeaton was entirely discharged to-
landed’*̂* day o f her cargo of 69 stones, which were also landed on the Rock, with a

due proportion of other building materials, as pozzolano, lime, and sand, 
& c.; and 18 stones of the Thirteenth course were laid to-day.

.Saturday, 22d,
An embargo is laid 
vn Siiinping,

In  the present important state of the building, when it had just attain
ed the height o f 16 feet, and the upper courses, and especially the im
perfect one, were in the wash o f the heaviest seas, an express-boat arrived 
at the R ock, with a letter from M r Kennedy o f the work-yard, stating, 
that, in consequence o f the intended Expedition to W alcheren, an em
bargo had been laid on shipping at all the ports o f Great B rita in ;, 
that both the Smeaton and Patriot were detained a;t Arbroath, and that, but 
for the proper view which M r Ramsay, the port-officer, had taken o f his 
orders, neither the express-boat, nor one which had been sent with pro
visions and necessaries for the Floating-light, would have been permitted 
to leave the harbour. T he writer set off without delay for Arbroath, and, 
on landing, used every possible means with the, official people; but their 
orders were deemed so peremptory, that even boats were not permitted 
sail from any port upon the coast. In  the mean tim e, the collector of the 
Customs at Montrose applied to the Board at Edinburgh, but could, of 
himself, grant no relief to the B ell R ock shipping.
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A t  this critical period, M r Adam  DuflF, then SheriflF o f Forfarshire, 
now of the county o f Edinburgh, and ex officio one o f the Commissioners 
of the Northern Light-houses, happened to be at Arbroath.

CHAP. V .

1809, July.
M r D u ff M r Sheriflf D uff cor-

. . . . . responds with the
took an immediate interest in representing the circumstances o f the case Board of customs, 
to the Board o f Customs at Edinburgh. B ut such were the doubts 
entertained on the subject, that, on having previously received the appeal 
from the Collector at Montrose, the case had been submitted to the 
consideration o f the Lords o f the Treasury, whose decision was now waited 
for.

In  this state of things, the writer felt particularly desirous to get the Operations at the 

Thirteenth course finished, that the building might be in a more secure sels were mulcr em - 

state, in the event of bad weather. A n  opportunity was therefore em- 
braced on the 25th, in sailing with provisions for the Floating-light, to 
carry the necessary stones to the Rock for this purpose, which were landed 
and built on the 26th and 27th. But so closely was the watch kept up, 
that a Customhouse-officer was always placed on board of the Smeaton 
and Patriot while they were afloat, till the embargo was specially removed 
from the Light-house vessels. T he artificers at the B ell Rock had been re
duced to fifteen, who were regularly supplied with provisions, along with the 
crew of the Floating-light, mainly through the port-officer’s liberal interpreta
tion of his orders. After completing the Thirteenth course, they were em
ployed in  erecting a kind of stool or prop of masonry on the western 
side o f the building, for which the stones had fortunately been landed pre
vious to the embargo. This prop, as will be understood by examining 
the second year’s work o f Plate I X ., consisted o f large blocks of stone, 
measuring 5  feet in length, 2  feet 6 inches in breadth, and 15 inches in 
thickness, and, when completed, it was 6 feet in height, and 6 feet square 
at the top, so that the men in working the crane had a sufficient space for 
standing. B y  this means, the foot of the lower crane was elevated 6 feet 
above the R ock, which, added to the length of the working-beam, made a 
height o f about 18 feet, and, in the present state of the building, the stones 
were thus raised to the level o f the last built course. The crane on 
the top o f the building, with which the stones were laid, was, therefore, 
now only employed to take them from the lower crane, instead of lifting 
them at once from the waggons on the Railway. D uring this period, also, 
the Beacon-house and Railways were completely overhauled, and matters 
o f minor importance attended to, which were obliged to be left behind 
when the works were going on briskly.
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1809, August. 
The embargo is 
taken off the Light
house vessels.

The necessity of 
stopping the Bell 
Bock shipping 
doubted, under any 
circumstances.

T h e Lords of the Treasury had no sooner received the appeal from the* 
Board of Customs at Edinburgh, than an order was issued for all vessels 
and boats belonging to the service of the Commissioners of the "Northern 
Light-houses, to be released and permitted to sail upon their respective 
voyages. B ut before this order could be made effective, ten days of the 
finest weather of the season had elapsed. Every one connected with the 
work had now become impatient to be again at work, when the writer had the 
happiness to receive a letter from M r Charles Cuningham, Secretary to the 
Commissioners o f the Northern Light-houses, stating that an order might 
be expected to reach the Collector of the Customs at Montrose on the 
30th . M r Kennedy was consequently sent to Montrose to wait the arrival 
of the post, which happened at midnight, when M r Baton the Collector, 
with much attention, gave immediate orders for the liberation of the 
B ell R ock vessels; and as both the Smeaton and Patriot were loaded and 
ready for sea, they sailed from Arbroath on Sunday the 30th, with the wind 
at E .S .E ., and arrived at their moorings at the Rock early on the 31st.

O n the subject o f this embargo, as applicable to the boats and vessels in 
the B ell Rock service, it would be difficult, and perhaps improper, to give 
any opinion regarding the discretion or prudence exercised by the Officers 
of the Customs, especially as the Board itself found it necessary to appeal to 
the Treasury for instructions. If, however, the Superior Officers at M on
trose, aware of all the circumstances of this peculiar case, had allowed the 
work at the B ell Rock to proceed, till special orders could have been received 
on this peculiar point, there is reason to believe it would not have been called 
in question by the Board of Customs at Edinburgh. But when the vessels 
were peremptorily stopped, and the matter brought formally under its no
tice, an appeal to the Treasury was considered indispensable.

Tuesday, Isl.
78 stones landed, 
and 40 laid,
24 artificers inhabit 
the Beacon.

There being a considerable swell and breach of sea upon the Rock yes
terday, the stones could not be got landed till the day following, when the 
wind shifted to the southward, and the weather improved. But to-day no 
less than 78 blocks o f stone were landed, o f which 40 were built, which 
completed the Fourteenth, and part of the Fifteenth courses. The num
ber o f workmen now resident in the Beacon-house were augmented to 
2 4 ; including the landing-master’s crew from the Tender, and the 
boat’s crew from the Floating-light, who assisted at landing the stones. 
Those daily at work upon the Rock at this period amounted to 46. 
A  cabin had been laid out for the writer on the Beacon, as will be
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seen from P late V I I I . but his apartment had been the last which was 
finished, and he had not yet taken possession of i t ; for though he gene
rally spent the greater part of the day, at this time, upon the Rock, yet he 
always slept on board of the Tender.

To-day the wind was from the S .E ., accompanied with a pretty heavy 
swell of sea, which, in the early part o f the season, would perhaps h^vc 
been sufficient to deter the attempt of landing building materials; but such 
was the dexterity of the landing-master and his crew, that 23 stones were 
transported to the western creek, and afterwards, by great exertions, got 
along the R ock, though the Railways were still in an incomjilcte state. A\'̂ ith 
these, the builders were enabled to finish the Sixteenth course, consisting 
of 53 stones. The work was visited to-day by M r Sheriff Duff", who, with 
his accompanying friends, were much gratified in landing on the Bell 
R ock, and viewing the advanced state of the works.

T he wind being fi'om south-east, a heavy swell o f sea ran upon the 
Rock, so that no stones were landed to-day. The building being now 
about 19 feet in height, it was found to produce a smoothness on the lee- 
side, and as the north-east wind produced the heaviest seas, the lov/er crane, 
erected on the prop, being placed on the south-west side, was soincwdiat 
sheltered from that quarter, and admitted of a considerable quantity of ma
terials being occasionally laid around i t ; and, therefore, although none 
were landed to-day, yet 23 blocks o f the Seventeenth course were built.

The weather proved very fine, and the seamen were employed on 
board of the Floating-light in shifting her winter cable, and inspecting 
her chain-moorings, as she had ju st undergone such repair in her upper- 
works, as could be conveniently given her while afloat. The artificers 
on the Rock laid two stones to-day, and were otherwise employed in tre- 
nailing and grouting the Seventeenth course.

CHAP. V.

180!), AiifjiiM.

Wednesday, 2d.
Mr Sheriff Duff vi
sits the Avork.s at the 
Rock.

Thursday, 3d. 
23 stones laid.

Friday, 4th.
2 .stones laid.

The weather still continued favourable, and the landing-master’s crew Saturday, 5th 
discharged the Patriot of her cargo, of which 40 stones were landed on the *
Rock, and the remaining 12 were kept on board o f one o f the Praam-boats 
at her moorings. The artificers built 8 stones to-day, so that 32 o f the 
40 which had been landed, were either laid without mortar, upon the 
building, or ranged round the stool o f the lower crane, in readiness for 
next tide.

    
 



3 0 4 BELL ROCK LIGHT-HOUSE.

CHAP. V .

1S09, August. 
Sunday, 6th.

In  the course of the last night, however, the wind had shifted to the 
N.E., accompanied by a heavy swell of sea, and it was impossible for the 
landing-master’s boats to approach the R ock. But the artificers being 
now stationary upon the Beacon, they could pass from it to the building 
at all tim es o f tide, by means of the rope-ladder, formerly noticed, as will 
be understood by examining the second year’s work, represented in Plate 
I X ^  T hey accordingly laid 25 stones to-day, and completed the Seven
teenth course, consisting o f 60  blocks. The Praam-boat, with the remain
ing 12 stones of the Patriot’s cargo on board, rode at her moorings with 
great ease, and although the swell was very considerable, yet she had 
very little motion ; and even when deeply loaded, these decked boats ship
ped no water. So easily did they ride at anchor, that the sichly artificers, 
while on board of the Tender, though much easier than the Floating- 
light, were often heard to express a wish that their births could be shifted 
to a Praam-boat.

Nan ovv escape from 
ship-wreck..

A t  day-break, this morning, a large schooner, the F ly  of Bridport, 
Green, master, bound from London to Dundee, was observed standing right 
upon the B ell Rock, when she was suddenly taken aback on seeing the 
Beacon and works on the R ock. The crew o f this vessel being entire stran
gers, had hoisted a signal, when the -landing-master immediately went on 
board, and after some consultation, P ool, the master of the Smeaton, was 
sent to conduct the F ly  into the F rith  of T ay.

Monday, 7th. T he wind had shifted to the S .W . to-day, but still a heavy swell of 
the sea prevented the landing o f materials, and the artificers were accord
ingly employed in shifting the crane on the building, and at low-water 
they were all engaged in fixing and extending the Railways towards the 
western creek.

Tu^day, 8th.
12 stones laid.
Mr Sheriff Hamilton 
visits the works.

T h e sea having fallen considerably, the loaded Praam-boat got 
to the R ock, and the artificers laid the 12 stones which had now been on 
board o f her since the 5th . T he works at the R ock were visited to-day by 
M r Robert H am ilton, Sheriff o f Lanark, and ex  officio one o f the Com 
missioners o f the Northern Light-houses, who expressed much satisfaction 
at the progress o f the operations.

Wednesday, 9th. 
S6 stones laid. The number of artificers were augmented from 24  to 26 , and measures 

were taken for leveling the necessary sites on the R ock for some additional
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supports for the legs principi^ beams o f the Beacon. These supports 
had been prepared in the course o f the winter, but had hot yet been ap
plied, from th e pressing nature o f the building operatkms. They consistetl 
both o f iron and of timber, the former to connect the principal beams ho
rizontally, and the latter diagonally, in order that, by every possible means, 
this essential part o f the establishment might be preserved through the 
winter, and divested of the txvist so expressively felt and complained of by 
Sir Logan, on the 80th o f M ay. To-day 86 stones were landed and built, 
which finished' the Nineteenth course, and brought the building to the 
height of about 23 feet.

' To-day 2 6  stones of the Twentieth course were landed and laid.

T h e wind was at S .E . on the 11th, and there waŝ  so very heavy a 
swell o f sea upon the Rock, that no boat could approach it. Such indeed 
was the force o f its breach, that one of the legs o f the cast-iron Sheer- 
crane at the eastern creek, ^represented in Plate X I . ,  was again broken. 
I t  is not a little remarkable, that these bars, which contained about 
l6  square inches o f section, shovdd nevertheless have been snapped, by 
the force o f the sea, on three different occasions; I t  must, however, be re
marked, that these ^eers, in their operation, had necessarily a certain ac
tion laterally, in effecting the laying of a stone upon the waggon'T in heavy 
seas, therefore, tbc u.ppiu,-atus was subject to a jerking motion, which prol 
vpd Eufficient to break i t ; so essenti^ is it, that every thing within the 
range of the sea should be Dead-fest, as workmen emphatically express 
it, or as firin and steady as possible.

CHAP. V.

IHOi*, Auj;uht. 
Additional
i'or the Rcac<m lanfbul

Thursdrt, l* 'u.

Friday, 11th. 
Sheej-crane 
by the force o f the 
sea.

The gale still continuing from the S .E ., the sea broke with great gomfoTtĥ Artyi'cers 
violence both upon the Building and the Beacon. The former being 2.3 feet become alarmed and
• 1 1 1  r> 1 I  ■ I . 1 1-^^ 1 A leave the Beamn
in height, the upper part o f the crane erected oh it having been luted troin
course to course as the building advanced, was now about 36 feet above the 
Rock. From  observations made on the rise o f the sea by this crane, the 
aidificers were enabled to estimate its height to be about 50 feet above the 
R ock, while the sprays fell with a most alarming noise upon tlieir cabins,
A t  low-water, in the evening, a signal was made from the Beacon, at the 
earnest desire otsome of the artificers, for the boats to come to the R o c k ; 
and although "*this could not be effected witbout considerable hazard, it was 
however accoipplisbed, when twelve of their number, being much afraid, 
applied to the foreman to be relieved, and went on board of the Tender.

Q  q . . '■
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CHAP. V. ” B ut the remaining fourteen continued on the R ock, with M r PeWr 
li^ T v ^ s tr ” « the foreman builder. A lthough this rule o f allowing an oi^iffla to eV (^  

man either to remain on the Rock or return to the Tender, was strictly 
adhered t o ; yet, as it would have been extremely inconvenient to have 
had the men parcelled out in this manner, it  became necessary to embrace 
the first opportunity o f sending those who had left the Beacon to the work- 
yard, with as little appearance of intention as possible, lest it should hnrt 
their feelings, or prevent others from acting according to their wishes, 
either in fanding on the Rock or remaining on the B ^con ,

SuDday, IStlb- 
Kfiects oi‘ the late

M̂onday, Hth»

A U  hands were employed at low-water to-day, in refitting the sheer- 
crane at the eastern landing-place, and in .adjusting other things about 
the Beacon and R ock, which had been, scattered and deranged during 
the late gale. In  particular, the guy-ropes o f the cranes required to be tight
ened ; for, although they were of patent-cordage, and had often been well 
tried, yet, upon this occasion, they were stretched and much relaxed with 
the excessive motion o f the sea. The whole appurteflanees o f the mortar- 
gallery had been Sent adrift; even the blacksmith’s aavil was upsett and 
found lying at the foot o f the Beacon, while his bellows, and the greater 
part o f the deals with which the floor was laid, were forced Up and car- 
Tted away, with all the lim e a»d  cement cask s..

T he wind still continued from the S .B ., and tLwugK blowing With less 
force, yet the sea rolled over the R ock too heavily for approaching it with 
bmlding materials. B u t, in the course o f the day, efforts w «  made for 
getting, the landing-apparatus “again into a Working state. . ■ . ,

wind had fortimately shifted to the- S .W * this m<maing, and 
though a considerdlde teeadh>' was still npon • the R o ^ , yet- the. landing- 

Stfce’Beacoî ** ™ masteris crew were enabled to get one P r^m -boat, lightly loaded, with five 
stories, brought in safety to the western ^ e e k ; these stoneSiWere r a -  
mediately laid by the artificer^ wdio gladly embraced frre retina o f good 
w eath^ to proee^ with, their opmtiffl(is. ;The writi^ had tlus -lay taken 
possession o f his cabin in the Beacon-hOuse. I t  was small, but eommo- 
dious, and was found particularly convenient in coarse anff b lo r i^  wea
ther, instead of bang obliged td make a ̂ a ^ e  to tibe Tender Iri ^  opesn. 
boat, at M  times, both during the day and the n% htj wideh was e®teri 
tended with much difficulty and danger. '
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CHAP. V.T h e waa«ttttch raa dowE to-day, hut the wiud from the west, pre- 

vested the la a d u ^  of stoues on the westera side o f the Rock, and the isng, Auf[u«N 
repairs o f the sheer-erane-were still iueoraplete. Captain W ilson  under- Wednesday, Kith, 
took, however, to land two Rraam-hoats o f stones on the top of the build- is built, 
ing at high-water. H e  accordingly laid the Hedderwick and Fem ie 
in succession, alongside o£ the building and in this manner 30 stones were 
landed; the repairs of the sheer-crane were completed, and during the 
evening tide, othra" two praam-loads were landed at low-water at the east
ern creek, m aking ih all S2 stoOes, o f whidb IS  o f the Twentieth course 
were built.

T h e wind had shifted from W. to N.E. to-day, but the weather being 
frne, 29  stones were landed, and 25 built.

Thursday, J7tli.

Saturday, ISth. 
Ploaling-lif'ht bui 
loses her ’vay.

T h e  weather is rather boisterous to-day, accompanied with rain, and a briday, isth. 
considerable sweH o f sea. The two praam-boats, however, were got to the 
R ock, when 1 6  siones were landed* which, w ith those already at hand, fi
nished the Twentieth and commenced the Twenty-first course.

iH»T some o « j t h e  weather, had been occasionally so thick and 
loggy? that no small difficulty w..,_ -.v^erienced in going even between the 
R eek and the Tender, though quite at Uauai. j?ut 
boat lost her way So fat in returning on bomd that the first land she made, 
after rowing all night, was Fifeness, a distance o f about 14 miles, as 
will be seen from Plate I V . The weather having deared in the rnoi-n- 
in g  the crew stood off ^ a m  for die Floating-light, and got on board in 
a half fhmidied and mueh exhausted stat^ having been constantly row
ing for about T  6  hours.

The wind shifted this morning from E . to S .W . with much rain, gg stones buiit. 
The sloop P atriot' returned from -the Frith o f Eorth this* forenoon, to 
which she had been driven by the late gales. T h e  weather being more 
ffivourable tiwday, $ 1  stones were landed on the R ock, and 29 stones were 
bm lt, with vdadi the Twenty-finst course Was finished, which brings the 
b lad in g to the h e i^ t  o f 25  fe e i The eume was also siufred, and every 
prej^ation inad^ fifr commendng with the next a>urse. >-

Tire woathdr bemg vSry favourable to^dayf 53 stones werelandedi and 
the buildeus wore not a  little gratified in having bu ilt the Twenty-second to-ctey. Frayewread

Q f lS
0»C>eB9cfc.

    
 



CHAP.W

180.9, A u ^ s j.

Monday, Slut. , 
Smeaton arrives with 
the last coaj-se of the 
sojfd. ‘

B E I i  B O C E

cotii’se, c0asistiiig o f 5 l  stoaes, M ing tlie & st ooutse w liiA  had lieeri com- 
^j^eted in one day.;?. This, as a matter o f coursej frodiiced tlaee, hearty : 

cheers. A t  12 noon, prayers were read for the first time on the Bell Hock ;  
those present, counting thirty, were crowded into the. upper apartment of 
the Beacon, where the writer took a central position, while two of the ar- i 
tificers joining hands supported the Bible.

‘ The v^ind was from the B .W . this morning, blowing' fresh, with rain, 
The Praam-boats, however, la n d ^  thirty-two stones, which were also briilt. 
A t  fr r. M. , the Smeaton arrived from Arbroath, having on hoard the 
last cargo o f the solid part o f the building. She was, o f course, decorated 
with all hercoiouris; and, in compliment to the advanced state of th e ' 
work, theie was a diiiplay o f flags from , the FIoating4% ht and ^he other ; 
vessels on the station, and also from the Beacourhouse and the Building 
itself.

Tnesdajvssd. Diuing last night it bleŵ  cxcessively haiA aiid the Operations to-day ,
adrift. were much mternipted by. the breaking loose of the Floating-light. ;At-  .

J o’elsck this morning an alanth was ^ v e a  throughout the Beaeon-honse 
of this circumstance, when a signal was instantly made for th© T er '"'., ■ 
get under w ay; at the same;,lime one of ijev t ' t o  th^' Bock, and 

Beacon, and Tender to the ,assistanee o f
the Floating-lignr.: xv was some time before the watch on the deck had 
observed, by their greater distance from the buoy upon the spare moorings, •

. that the vessel had actually got adrift. M f John B eid , actjng master, 
was immediately called, when the best bower anchor was let go with a suf
ficient scope o f cable, about a  nflle from her o r^ U a l station. Here she*

: was oljiged to he left till the weather should become moderate enough to ; . 
admit o f her being towed to her former station.

W(»!nesaay, gsd. From  the uiitowa£d circumstance o f the FloatingJight’s breaking .
adrift, the landlng-mastlr and his. crew were fully employed uith the T en - . 
der in this service, so that no materials could be got landed ou the* B ell 

uRock, either yesterday or tOrday.

/ratoaay, 24th; T he wiud wss siBl fro®  the w e s t^ d , but had BOW moderated cohsi- * 
derably, when 28 stones o f the Smeaton’s cargo were landed on the B o ^  
and 14 blocks were laid, with which the 1Cwen%-third course was comple
ted." ■ ■■ • ;
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1809, Au(;um
* Friday, 

Building o[ieraticm-!

To-day, the remaindar o f the Snaeatoa’s cargo was landed, and the ar- _ chap. v. 
ti.ficers*laid 45  stones, which coihpleted the Twenty-fourth course, reckon- 

. ing above the first entire ofie, and the twenty-sixth above the B-ock.
This finished the solid part o f the bujlding, and terminated the height of concludedfm-toc.li
the outward casing' of granite, which is 31 feet 6 inches above the Bock 
or site o f the foundation-stone, and about 1 7  feet above high-water o f 
spring-tides. Being a  particular crisis in the progress o f the Light-house, 
the landing and laying' of the last stone for the season was observed with 
the usual ceremonies.

From observations (dten made by the writer, in so far as such can be Probable height w 
ascertained, it  appears that no v^ave in the open Seas, in an unbroken S ccm iw jto ii 

” state, rises more than from 7 to 9  feet above the general surface o f the 
ocean. T h e B e ll Bock Light-house may tlierefore now be considered as 
from 8  to 1 0  feet,above the weight of the waves; and, although the  
sprays and heavy seas have often' been observed,; in the present state of the 
building, to rise to the height o f 50  feet,' and fall with a tremendous noise 
on the Beacoii-house, yet such seas were not likely to make any impres
sion on a mass o f solid masonry, containing about 1400 tons: its form being 
at the same tim e arcular, and diinihishingitt diameter from the base to 
the top, as represented m  the second year’s work, P late I X . I t  had for
some, time been a matter o f  doubt wi+b the wvi*-"  ̂ ’.’^netiier tic lulght not
attempt to carry the building to the top of the stone stair-case, or 13 feet 
above the solid, the w all being here- o f the medium thickness o f 6 feet.
Several considerations, however, induced him to stop for the season with 
the completion o f the solid, especially as it left the work in a more entire 
and defensible condition than i f  the door and part o f the void had been 
built. . O ne o f the d iief objections to continuing the operations, was 
the dread o f encountering the gales experienced in former years early in  
the month o f September. Another special obstacle wns the difiicidty and 
danger attending the guyihg or fixing o f the present crane on the top of 
the building, which had now got to too great a height for its , stability, as 
the guy-ropes which supported ft were o f the unmanageable length o f about 
80 feet, l^ven Jn the month of July, as before notieed, this xtate o f things 
had become so obvious,, that it wag then determined to make the crane 
upon a new construction, which was to he kept in equilibrium , b y  means 
o f a balance-weight, and thus do away with the guy-ropes allogether.
T h is crane had accordijigly been prepared, but, l& e m ost ttaGhin^ upon 
a new construction, it was not found to o p ^ t e  in satis&ctory a man-.
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CHAP. V. ner as to w a rm t its iaim«diate rm ovai to .'& e BeS B o ^ . f t  was t^ere*
1809, August. fore resolved rathet to perfect the Balance-crane in the counse o f the win

ter months, and begin with a better prospect o f success iU the spring. 
T he building operations were' therefore Inought to a conclusion; and the 
writer now took h is leave o f the Bell Rock t i l  the ensuhig season, except
ing in so far as an occasional visit might oceuri,

Tuesday, 29fh, ■ The Floating-Kght had been made fast to the spare moorings to-day,
but those which had given way Were again fished up, when' she was towed 
back to her former station for the winter. I t  appeared that one o f the 
idiackles had got loose when she went ^ r ift .

Wednesday, 3 {^ .; FroHi the 25th till the 30th, the' seamen ahd artificers were, busily em - 
her station, and Bea- ploycd, at the ptopcr tim s o f tide, m removing efery # 11%  nom the R ock  
fof a time. that was not fexther wanted for the seasom and i t  sewirin^ s u #  things as

were to he left* I t  was still necessary, howevei^ to k e ^  the Tender on 
the station, and also to occupy the Beacon-house, and to'detain the floor o f  
the open gallery for the smiths, as an a c tio n a l O rat or support was to  
be erected on the inside o f  each o f the six priteipal beSms o f the Beacon. 
There were also 36  krong tie#m s o f jnalleabfe-irmil to' be belted to  these 
beams, in a horizontardirection, as represented in Plate V E tl., in lieu p f

n;te1braciug-ehains,-.WbmL: wct* aoi. 
whole togetiier.

Congratulations on 
the Artificers re. 
turning ashore after 
Several njOnths’  ah.

. sence. -

Tliese operations being arranged with M r Francis W a tt, as 
man, the whole o f the artificers left the R ock at mid-day, when the 
Tender made sail for ilrbyoath, which sfie reached about fi p. M. > T h e  
vessel being decorated with coloiars,iand having fired a salute P f tH r^  
guns on a ^ ro a # in g  the harbour, thew oik-yaid m^Scersi with a m ultitude 
o f people, assembled at the harbour, when m utud cheering and congsnt 
tuiatioUs took place between those afloat and those on the guays. .T h e  
Tender had now, with little exception, been six months on fhe kation at 
the B ed R o # , and, duriug A e  fest filin 'mmiths,? few o f the squad b f 
builders had be®a ashore. * In  fartienlar, M r  Peter fj%an,^ foreman, 
and M r Robert Selkirk, pdnc^al buBder, bad never once left the R ock. 
The artificers having made good wages during their stay, like semfien up* 
oh a  rttiwa-voyag6j’ wem extremely happy, aUd speUt the eveiiing with 
muchinnbe0 f  mirth ahdjbliity.
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In reflecting upon the state o f matters at the B ell Hoeh, during the 
wolfing m onths, when, the writer was much-with the .artificers, nothing" 
can equal the happy manner in which these exi^llent workmen spent 
their time. T h ey always went from Arbroath to their arduous task 
cheering, and they generally returned in the same hearty state. W h ile  
at the Rock, between the tides, they amused themselyes in reading, fish
ing,, music, playing cards, drafts, &c. or in sporting with one another. In  
the work-yard at Arbroath, the young men were almost, without excep
tion, employed in the evening at school, in writing and arithmetic, and not 
a few were learning architectural drawing, tor'which tlrey had every conve
nience and facility, and werej in a very obliging manner, assisted in their 
studies by M r  D avid Logan, Clerk of W orks. I t  therefore affords the 
most pleasing reflections, to look back upon the pursuits of about 60 in
dividuals, who, for years, conducted themselves, on all occasions, in a sober 
and rational manner.

CHAP. V. 

18U9, September. 
Bclleetions on the 
very proper conduct 
of the Artifirors.

T h e operations at the B ell Rock fm the remainder of the season being „  Tuesdav, sm.
* n  " I  • 1 Tender again returrk̂

confined to the. lower parts o f the Beacon and Railways, were chiefly low - to her Station at the 

water works. ■ T he Tender had again been fitted out for her station, witji 
a supply o f provisions and necessaries for ten seamen and nineteen artifi
cers, carrying .with her supplies for the Floating-light and Beacon-house.
A t  11 '-A. M she left Arbroath on oojrviw 5 nut the^ wmd being » .E ., 

was m ot till Thursday the :7th j at 8  o’clock p. m . that she was made 
fast to her moorings.

A t  6 o’clock this morning, M r W a tt, with eighteen artificers, landed 
on the Rock, commenced the work, and remained on the Beacon tiH Thurs
day, the 14tb , when the vessel returned to Arbroatbi having had extreme
ly boisterous weather, and been twice obliged during tl^ t period to slip 
and leave her moorings. The prevailing vraids were S .E ., and the ba
rometer, oscillated b etw ^ n 2§.fi and 29.60. !

Friday, 8th. 
Experiences very 
had weather.

, I Looking, forward with confidence to the completion of .the B ell R qck Monday, in h , ,
T - i i  . 1  A ,  1 - Writer makes a trip
Light-heuse m  the course ol the next year, the writer, vpth much expec- to Fiamboiough-head 

tation, began: to prepare every'part, o f ^ e  establishment. H e  had early 
anticipated the necessity of fixing upon i the desci%tiott o f light which 
would be -necessary for chai^tepsing and. distii^wishiEg its .range m  com
partment o f %be coast. W ith  this in view, he had already made a train 
o f experiments with shades of different coloured glass at Inchkeith L ig h t-
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CH AP. V. house, the result di' whicli tended to shen( that light passing througli llw l  

jw)9, septemiKT." coloured sliados, alternating with periodic intervals o f Darkness, and light 

o f  tile N atu ral ajijiearanee, were the m ost effectual and, suitable means 

for anstvering this purjiose. N otw ithstanding that his opinion on thi.s 

.subject was quite decided, he was still desirous o f  seeing the effect pro 
duced by the light o f  Flam borough-licad, on the coast o f  Yorkshire, wine I-. 

was the first prcction o f  this description on the British coast, and had, in 

deed, been only lately exhibited. T h a t  his observations m ight therefore 

be the more certain and complete, he embarked in the sloop Smeaton, mi 

the 1 6th o f  this m onth, reached the Y orksh ire coast on the l8 t h , and 

in the course o f  that n igh t had the light in view, at various distana's, 

both in clear and foggy weather, which extended the range o f  his re

m arks.

JCxiKTicnres a sud- 
Ji.’ii ii.iJc of wind.

In  the course o f  this night, the wind blew fresli from the S . \ Y ., and an 
im m ense number o f  large vessels, chiefly in the Coal-trade, jiassed oiu' small 

ship, which obliged the crew to kcej) a sliarj) look-out, to avoid th e im m i

nent danger o f  being run down, especially after tlie weather becam e thick. 

i\ s  our course'lay close to Flam borough-head, w'e had several hairbreadth  

escapes; for the vc.sscl had no sooner put about to avoid the lan d , than  

she was in danger o f  being run foul o f by the passing vessels. I n  this si- 
icciition 'tilings iciUitincU W-jun jibnut ♦’bo I'be Hil'b
till 5 , when, all o f  a sudden, the wind shifted, in the m ost surprising 

m anner, from W . S W .  to N .'\Y .,/w h en  the weather im m ediately clearing, 

was succeeded by a lieavy gale, which forced our ship into B u rlin gton -B ay, 

where she was safely anchored.

t̂oi'ni described, . 
Great want of a Pu- 
Wic Harbour on this 
coast.

A s  this was one o f  the most extraordinary tornadoes that the w t i -  

ter ever witnessed, he wdll endeavour to g ive  some account o f  it . O n  
the m orning o f  the the day preceding the storm, when o ff

borougii, he had requested to be called early, that lie m igh t see the 

coast, and enjoy the sight o f  the rising sun. T h e , weather was then ex

trem ely fine, but the sun had a most piercingly brilliant appearance as it 

came into view upon the horizon ; and he was assured by Captain P ool, 

that the general aspect o f  the heavens indicated a change o f  weather for 
the worse. In  the course o f  the 18 th -th e  sky became cloudy, and the 
w ind shifted from point to point, but prevailed chiefly from the S .W .  

A t  m idnight, the weather was fogg}^ and the wind blew so fresh that the 

second reef w'as taken into the Sm eaton’s m ainsail, and her topmast was
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struck. D u r in g  the whole o f  the night, a fleet o f  vessels passed to the . 

ixorthward w ith a fair w n d  ; these were understood to be colliers, in ballast, 

on their return voyage from London to Sunderland and Newcastle. 

A t  5 A . M ., however, while the Smeaton was lyin g-to , and waiting for 

day ligh t, the wind shifted so suddenly to N . W . ,  that it appeared to 

those below as i f  she had been upset, or had run upon a rock. In  an in 

stant all was bustle and confusion, till the vessel w a.s^ot before the wind. 

T h e writer being in bctl, immediately sprung up, and, on inquiring into  

the m atter, the answer was, “  I t  blows mere fire.” T h e  m an at the helm , 

at the same tim e, pointed out a vessel in a disabled state, having been dis

m asted w'ith the sudden change o f  the wind. O u r small bark was fortu

nately in the opening o f  Burlington B ay, where she got to an anchor about 

6  o’clock A . M . In  the course o f the day, not fewer tlian 1 6 0  vessels took shel-. 

ter in th e sam e place, m any o f them  in a m utilated and di,sraantlcd state, ha

ving, to  use a sea phrase, had their sails “ split in ribbons;” and two w’ere towetl 

into th e B a y , one o f  which, a large brig, already alluded to, was totally  

dism asted. Such a scene, arising from what may be termed a “  Sum m er’s 

G a le ,” had rarely been seen on this coast. Three vessels were also driven 
ashore ^ n d  wrecked in R obin  H o o d  B ay, a few m iles north o f  F la m -  

borough-head, and several others, as the writer afterwards learned, had  
been stranded on various parts o f  the coast, betwfwn YariT''>uth R oads  
aijfl tljA ffhoUttud islaudo. T h e  wauL u f sk̂ iuo place o f  refuge for the ex

tensive shipping q f this coast in disastrous circumstances like the present, 

is very apparent. H a d  there been a harbour at B ridlington o f  suflTicient 

capacity for large ships, perhaps not fewer than 1 0 0  sail would have re

fitted there, which were obliged to go to sea in a very crippled condition. 

Probably a N o rth e rn  Ram sgate  could not be better set down than here or 

somewhere ujion the N orfolk  coast.

CHAP. V,

1S09, September.

T h e  writer is the more particular in noticing the anomalous state o f  the Pr«gfe»« the gaie
^  along the coasts

weather on this occasion, Irecause the progress o f  this gale seems to have 

ircen comparatively slow. I t  appeared upon inqm ry, from the date o f  various 
shipwrecks, to have visited Shetland on the evening o f  the 17th, Peterhead  
on the 1 8 th , and Yarm outh at noon o f  that day. N ow , as tiie distance be

tween Sum burgh-head in Shetland and Y arm outh is about 4 3 0  miles, and 
i f  we allow 4 2  holers, as nearly as could be ascertained, for the progress of. 

the wind between these points, it thus appears that the N .W . gale had not 
m ade its way against the S .W .  wind, at a greater rate than about 10 wiles 

per hour, though, from a train o f experiments made in the neighbourhood
R r  '
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CHAP. V. o f  lic ith , by M r  Andrfcw AVaddell, F .  R .  S . E . ,  and obligingly communi- 

1809, September, catetl to the writer, he has often observed the velocity o f the wind to be 

about <)0 m iles per hour. B u t here we cannot enough regret the want of  

an efficient A n em om eter, or instrument for measiuing the force o f  the wind. 

Indeed, we hardly know any desideratum o f more universal interest, for, 

notw ithstanding the labours o f  L in d  and others on this subject, from the 

wimt o f  a proper scale, we are still groping in the dark with the use o f  such 

indefinite terms, as “  L ig h t  airs, inclining to cahn,”— “  Fresh breezes,”—  

“  Fresh gales,”— “  H a rd  gales,”— and “  V e ry  hard g a l e s f o r  it rarely hap

pens that the sailor will admit the term ' “  Storm” into his nomenclature.

Monduv.
Mr 11. Mills suxgcsts 
dirfinguiihing-lights 
\itb coJisurs.

.-;4

H a v in g  landed at Bridlington on th e 2 0 th , the writer had tlie plea

sure o f m eetin g w ith M r  Benjam in M ills , Collector o f  the Custom s there, 

and agent for Flam borough-head L igh t-h ou se. T h is  gentleman accom

panied the writer to  the L ight-h ouse, about six miles distan t H e  was also 

at })ains to explain the mode in which he had originally proposed the erec

tion o f  a D istin gu ish in g-ligh t, firom oil, w ith reflectors, for this station ; as 

a C ool-ligh t, form erly liere, had long since been actually extinguished, on 

account o f  its Ixnng often mistaken for other lights on the coast. M r  
M iU s, observing the consequent disasters to shipping on these shores, pro

posed to construct a R evolv in g -ligh t, distinguishable by means o f  colours, the  
m achinery to be kept in m otiou ny ttie agency vt a neiglioouring iii l  o f water. 
T liou gh  the apparatus described to the writer seemed, upon the whole, not 

very applicable in practice, yet it  is believed that M r  M ills  was the first 

w ho suggested the idea o f  a distinguishing lig h t, by means o f  coloured shades 

o f  glass. Som e useful remarks having been m ade on the effects o f  FJam - 

borough-head lig h t, the writer sailed for the F rith  o f  F orth , and reached 

E din bu rgh  on M o n d a y  th e 2 5 th .

Voyage to the 
Northern Lights.

Soon afterwards, h e em barked at G reen ock in th e L igh t-h o u se Y a c h t,  
on his annual voyage for th e  inspection o f  th e  N orthern Light-houses, pro- 
Iceeding down th e C ly d e  b y  th e M u ll  o f  K ju ty r e , through th e sounds o f  
th e W e s te rn  Islan d s to C a p e  W r a th  and th e  Orkneys, and from thence, 
along th e eastern coast to  th e F r ith  o f  F o r th , which h e reached in  th e  
b egin n in g o f  N o v e m b e r ; when he found th e B e ll R o c k  works about to  be 
concluded.

November.
State of the works 
when concluded for 
the season.

T h e  com plem ent o f  artificers w h ich  had been em ployed at th e  R ock , 
and lodged in  th e Beacon-house, ftom  th e  period o f  com pleting th e  build-
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ing operations in the m onth o f  A u g u st , till N ovem ber, was twenty-four, c h a p , 

who, as before noticed, were chiefly em ployed in fixing additional sup- November, 

ports to the Beacon, and in extending and com pleting the R ailw ays lead

ing to the western creek. T h e  works therefore, were only continued du

ring the period o f spring-tides;  and in  neap-tides the artificers returned 

to the work-yard. I 'h e  plate-iron-forge, anvil, and other w eighty articles, 

had been removed from the Beacon, and set up in a centrical p o s i t i o n ‘ 

the top o f  the building, where the smiths had been for some tim e at work : 

the rope-ladder o f communication, which liad been found so useful this sea

son, was taken do\vn, and every thing arranged in the most corap.'ict and 

orderly manner for the winter. In  the course o f  these latter operations, the 

Tender had been twice obliged to slip her moorings, and leave the artificers 

upon the Beacon. A t  one o f  these tim es, she proceeded for L e ith  R oads, 

when M r  W a t t  stated that very bad weather had been experienced on the 

Beacon, and that, on several occasions, considerable alarm was felt, more 

particularly when the Ten der was driven off her station, the artificers con

ceiving themselvt»8 in a more forlorn and helpless situation while she was 

out o f  view. H a v in g  m ade the necessary arrangements for the Hock being 
visited during the m n ter m onths, the writer left the works on the 8th  
November.

Tl\o Tc-nder sailed to-day at 2  P. m ., and next morning at 8, 'iVIr 

W a t t  and five artificers were landed firom two boats, and remauied on the 

R ock till 1 1 , when they had great difficulty in  returning to the vessel, as 

the wind blew fresh from the N .E .  T h e  boats w’cre no sooner hoisted on 

board, than, instead o f  sailing for A rbroath , the Tender was obliged to 

steer for L eith  R oad where she lay till the 2 9 t h : she then again m ade sail 

for A r b r o a th ; but, from the severity o f  the weather, was put past her port, 

and w ent into M ontrose. W h e n  the artificers landed, at this tim e, they  

found that the prop o f the low'er building-crane had been dem olished du

ring the late gales, and th at the stones were scattered about the R ock in 

every direction, having done considerable dam age to the contiguous R ailw ays.

Woilncsday,
The prop of the cratie 
if) demolished.

T h e  Tender sailed early in the m orning o f  the 14th D ecem ber for the 

Rock, having on board six  artificers-and tw elve seamen, with a supply o f  
provisions, for the F loatin g-ligh t. T h e  artificers landed in the evening, and 

though the tide did not leave the Railways, every thing appeared to be in 

the same state as at their former visit. T w o  o f  the large stones which had 

formed the prop o f the crane, had been thrown forcibly against the B eacon ;
R  r 2

Decemlicr. 
Thivrsday, Hth- 

Artlficcrs again visit 
the nock. A large 
buoy h»a drifted.
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CHAP. V . b u t it wa.s im possible, under tlie present circumstances, to effect tlieir re- 
i«09, Deccnjber. m ovaL T h e  large buoy placed upon tlic spare moorings o f  the Floating- 

lig h t, had flrifted between the night o f  the 9th  and the morning o f the 

1 0 th  D ecem b er, the wind then blow ing hard at S .S ^ V . ; and the two 

spar-beacons, attached to small mushroom anchors, used as a direction to the  

western creek, had also been washed aw’ay during the same gale. B u t, on 

tIR  whole, no m aterial damage had been sustained either at the R ock  or 

"on board o f  the F lo a tin g -lig h t.

Saturday, 8th. 
Artificers visit the 
Hock. Ploating-Ught 
h.t? Imd had weather.

fry

A t  3  o’clock this m orning, the T en d er sailed for the R ock , and carried 

o ff  a m ushroom -anchor and chain, which were laid down as spare-moorings 

for the F lo a tin g -lig h t, to  be in readiness in  case o f her accidentally drifting, 

as the season w ould not adm it o f  the old moorings being grappled for. 

O n  landing the artificers, they found every thing much in the saihe state as 

at their former visit, excepting two additional lengths o f  the R ailw  ays, ex- 

ten din g to about eigh t feet, which had been broken by tire loose stones o f  

the prop o f  the crane. T h e  crew o f  the F lo a tin g -lig h t had also expe

rienced some very bad w'cather, and on several occasions the ship is repre

sented as having laboured m uch. In  particular, on the 1 5 th , w ith the 

w ind at S .E ., when in the act o f  sw inging round to the tide, she was 

boarded by a heavy sea which unshipped the boats ;  and found its way be- 
lo # ,  in such quantity, th^c it the flvto, axxvl e>ro«to<l consider

able alarm  ; b u t the vessel, being strongly b u ilt, and well found in all her 

m aterials, sustained no dam age.

H a v in g  now  gone through the jou rn al o f  the B ell R ock  operations for 

the year 1 8 0 9 , we shall proceed with a narrative o f  the works for the  

year 1 8 1 0 , in the course o f  which the B e ll R ock  L igh t-h ou se was completed.

*• »■
. .  .•• r ' V'i .
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C H x V F r E l l  V I .

PROGRESS AND COMPLETION OF THE WORKS IN THE YEAR 1810.

C H a P. V I

IftlO , J«nuary ,

X h E  sh ip p in g  establishm ent connected with the B e ll H ock  service du

ring the w in ter o f  1 8 0 9  and 1 8 1 0 , consisted only o f  the Pharos F loatin g - 
light and S ir  Joseph B anks T e n d e r ; the other vessels being laid up in or

dinary. T h e  latter vessel was appointed to cjirry artificers to  the K o ck  at 

spring-tides, for the inspection o f the works, and to  repair any .small dam age 

that m ig h t occur at th e Beacon-house and R ailw ays. She also supplied  

the F lo a tin g -lig h t  w ith provisions cn^ugeu uic
in them respective turns o f leave on shore. T h e  landing-m aster. Captain  

W ilson , was th e  appointed commander o f  this v esse l; hut as he and part 

of his crew were occupied constantly at the R o c k  during the building-sea

son, they were occasionally relieved from the unpleasant duty o f  the P h a

ros, by such o f  the officers and seamen belonging to the other ships in the 

liight-h ouse service, as were kept in pay during the winter months.

F iv e  artificers from  the work-yard at Arbroath  were allotted for visit- 5th.

ing the B e l l  R o c k , with M r  Francis W a t t ,  the foreman m ill-w right.

They accordingly sailed on one o f their trips on the .5th o f  .lanuary at 12  «ndBen 

noon *, b u t  th e  Ten der did not reach the F lo a tin g -lig h t till next m orning  

at 1 o’clock. T h e  weather being moderate, a  supply o f fuel, water, and 

provisions, was im m ediately sent on hoard, when Captain T aylor, with M r  
W illia m  R e id  his m ate, and four seamen, shifted to the Ten der, and Cap., 

tain C aldcr o f  the L igh t-h ou se Y a c h t , with John Blackw ood his m ate, and 

four seam en, took their station in the F loatin g -ligh t. T h e  T en d er then 

.stood towards the R o c k , when the artificers landed with the boats at 9 ,
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CHAP. VI, 
1810, January.

Saturday 80th.

B E L L  R O C K  L IG H T -H O U S E .
«

an d  rem ained t i l l  1 2  noon, and in  th e afternoon, th e vessel returned and  
g o t  in to  th e harbour o f  A rb ro a th  ; M r  W a t t  reporting th a t every th in g  
w as in  good order.

I n  th e  sam e m anner, and w ith  sim ilar success, th e  F lo a tin g -lig h t and  
B e ll  R o c k  were visited  on th e 20 th  o f  this month.

Keliruary. T h e  T en d er was in  a state o f  readiness for the spring-tides, on the 5th

.Artificers cannot land o f  Febru ary, b u t the w n d s , though westerly, were so storm y, that she 
on the Bock. could  uot g o  to sea. T h e  weather having moderated on the 1 1 th , 

though then the period o f  neap-tides, she w ent oflF to change the crew  

* o f  the F lo a tin g -lig h t, and supply that ship w ith necessaries; and after

wards stood towards the R o c k ; bu t as it  did not appear above water, a  

lan d in g  could n ot b e  effected, though, from  the general aspect o f  things, 

th e  Beacon and B u ild in g  were concluded to be in good order, and the ves

sel returned to  A rb ro a th  on the afternoon o f  M on d ay  the 12th .

Wednesday, 81st. 
Still prevent^ from 
landing.

March. 
Sunday, 11th.

A landing is effected. 
Large stones drifted 
ujx)* the Bock.

T h e  T en d er sailed this m orain g at 5  o ’clock, w ith a fine breeze at west, 

h avin g  on board the usual com plem ent o f  artificers, a change o f  crew, and 

a  supply o f  provisions for the F lo a tin g -lig h t. A t  9  she got o ff  to  the R ock , 

b u t the w ind, b y  th is tim e , blew  so fresh, th at it  was found impracticable 

,  cTTcy how ever, about tb'» and B eacon appeared to
be in  good order. A t  1 1 , the T e n d e r  stood towards the Jf loatiug-Ught, 

an d , after considerable difficulty, th e provisions were got on board, and a 

transfer m ade o f  th e  c r e w s ; when th e T e n d e r  sailed for A rbroath , and got  

in to  th e haibour at 4  p. m ., h a iin g  been only about eleven hours in 
m ak in g  this trip.

A t  4  o’clock th is m orning, the T en d er sailed for the R o ck  with the  

w ind at N .  b y  E . ,  w hen the artificers m ade a landing at half-past 1 0 , 
and rem ained till 1 a . m ., b a lin g  found every thing in good order, e x 

cepting som e parts o f  the R ailw ays, which had received dam age from  

th e m ovem ent o f  a large drift-stone or traveller, estimated to contain  

upwards o f  one ton o f  rock, which was broken and removed, to prevent 

its doing m ore dam age. T h e  building, as high as the daily rise o f  the  

tide, was now covered w ith  a strong grow th o f  sea-weed. O n  the course, 

however, im m ediately  above the R o c k , the fuci had been prevented iTon||. 

tak in g  root from  the chips o f  stone which continually washed about the  ̂

b u ild in g. Som e holes in  th e R o c k , near the Beacon, which, in  the year ,
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CHAP. VI.

IfllO, Jffirih.

V.

1807, had been filled w ith  ruble-building, a species' o f work rather unex

pectedly found to w ithstand the force o f  the sea, had in the late gales been 

sliakcii loose, and laid  open.— lu  the course o f  the galea o f  the 2 5 th , 26th , 

and 27th  o f  M a rch , as is supposed, two large drift-stones qr^^tr.avcllers had  

done considerable injury to the R ailw ays. I t  also appeared, jfroni certain 

marks upon the beam s o f  the Beacon, at the heigh t o f  about live feet above 

the R ock , that these stones, containing from seven to ten cubic feet each, 

or upwards o f  h a lf a  ton , had actually been lifted  b y  the sea and driven with 

force against the B eacon . In  the course o f  these gales, also, the large 

cask-buoy, used as the moorings o f  the T en d er, had broken adrift. D u rin g  

these gales, the F lo a tin g -lig h t rolled very heavily, and had shipped several 

great seas, bu t n oth in g o f  any consequence happened in the way o f  damage  

to the vessel or her appurtenances.

A s  the lin isb in g o f  th e  L igh t-h ou se, in  th e  course o f n e xt season, d e- b«icoiidow rendv-udo  °   ̂  ̂ very uccurt?.
pended w holly upon th e stiibility o f th e B eacon, every possible attention  
was paid to its  safety; and i t  wfts most satisfactory to learn, by M r  W a t t ’s 
report, th at every th in g  about it  continued in good order. O n  alm ost every 
vi.sit during th e tw o former w n ters, some o f  th e bracing-chains were found  
in a broken s ta te ; b u t since th e m onths o f  Septem ber and O ctober last, 
when th ey were rem oved, and replaced w ith  tliirty-six  great bars o f iron 
Imlted to the principal beams.' as in P la t e  V I I I . ,  th in g had
remained In a state o f  connected firmness.

' T,

T h e  hew ing or c u ttin g  o f  the several cqurses, form ing the void o f the Progrtssof the work* 
L ight-house, was also in  great forwardness in  th e work-yard at A r b r o a th ; ** 
and b y th e latter en d  o f  th e  m onth o f  A p r il ,  th e Forty-foujth^  course, 
forming part o f  th e store-room, shewn in  th e  section o f P la t e ,^ |V I .,  was 
laid on the platform , and ready for shipping to th e R o o k . T h e  b t ^ n g  and  
pounding o f  the A b e r th a w  lim e, and th e  preparation o f  other m aterh  
were also g o in g on.

T h e  season, th ou gh  now  advanced to  th e m onth o f A p r il, was still' April,
boisterous. T h e  d ay, however, was g e ttin g  long, and th e in f lu e n t  o f  
the sun began to b e fe lt in  checkin g th e frosts, w hich often stopped both  
th e quarrying operations and th e stone-cutters. T h e  len gth en in g o f  th e  
day, as well as m oderate weather, was a  g rea t regu latin g circum stance in  
th e B e ll R ock w o rk s; for, during th e w inter m onths, on ly one low -w ater  
tide occurred with d a y - l ig h t ; and, indeed, in  th e  depth  o f  w inter, there
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CHA^^Vl. ■ m a y  be said to be u o  very favourable opportunity o f  landing on the R o c k , 

1810, Aprit as low -w ater at new  and full m oon happens here about 8  o’clock, which ren

ders the chancje o f  lan d in g  extrem ely uncertain and precarious.

lUtrospective view 
,,of the works. M yli^ 
, field Quarry.

P revio u sly  to en terin g upon th e operations o f th e  season 18 10 , it  m ay  
b e proper, in th is place, to take a retroqiective n e w  o f  the various depart
m ents o f  th e work. T h e  granite courses o f  the B e ll R o c k  L ig h t-h o u se  h aving  
been com pletetl, for a  considerable tim e, it  w’as only th e sandstone qu an ies  
th a t w ere to be atten d ed  to. A s  form erly noticed, th e  stone o f  M yln efie ld ,  
lik e  th a t o f  m ost quarries w hich lie in strata or alternate beds, is liab le  
to  split and become useless, from th e effects o f frost, ow ing to th e natural 
sap or m oisture w hich they contain. W a te r , b ein g un like other bodies 
w hich follow  th e general law  o f con tractin g in volum e w ith  a reduction o f  
tem perature, is found, on th e contrary, to  encrease in b u lk  a t the m om ent 
o f  congelation, p roducing th e m ost surprising effects in rending rocks, even  
w ith  an explosive force. In  sandstone quanies, therefore, th e work is 
u su ally  suspended d u rin g the m onths o f  D ecem ber, Jan u ary, February and  
IVIarch, w hen th e frost happens to  be intense, as was th e case in the w in
ter o f  18 0 9 — 1 8 1 0 , when the therm om eter occasionally fell so low as th e  
1 7 t h  d ^ e c  o f  F ah ren h eit. N o tw ith sta n d in g  every precaution in th e  
w ork-yard at A rb ro a th , b y  covering th e quarried materials w ith  straw and  
brush^'csd, T>i!o-*’ y  and valval^lp Rfones were lost b y  th e  intenseness
o f  th e  frost. Such, however, was th e desire o f  g e ttin g  early forward w ith  
th e  w'ork, in  order to  insure th e com pletion o f the b u ild in g operations in  
th e  favourable part o f  th e season, th a t th e waiter took the earliest measures 
for g e ttin g  an addition al supply o f  stones from M yln efield ; and, b y  the begin
n in g  o f th e m onth o f  A p r il, th e Sm eaton and P atriot, together w ith th e  
h ired  sloop A le x a n d e r , were loaded and sent to A rbroath.

CraiRicith Quarry. F ro m  tW s description o f  th e nature o f  the stone o f  M ylnefield , it  be

cam e necessary, for th e  furtherance o f  the upper parts o f  the L igh t-h ou se  
during the w inter m onths, that they should be prepared o f  stone w hich  

would adm it o f  bein g w’orked w ithout much risk o f  injury during frosty wea

ther.' F or the com ice o f  the building, and the parapet o f  th e  light-room , 

the waiter, therefore, m ade choice o f  the Liver-rock o f  the C raiglcith  Q u ar

ry, weU known for its durability and beauty, and for its property o f  not be

in g  hable to be affected by frost. B y  this means also, the iron-work or 

fram e o f the L ig h t-ro o m  m ight be fitted to  the masonry on the spot where 

- ̂  it  w as to be prepared, which would thereby lessen the actual work upon the
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R ock. A n o th e r  advantage attending tins arrangement, was th e opportunity 
it afforded o f  m a k in g practical trial o f th e Balance-crane, w îth which the 
masonry o f  th e en suin g season was to be b uilt, as it had been found neces
sary to m ake several alterations on its construction.

CHAP. VI. 

ISJO, April.

T h e  use o f a piece o f  vacant ground w as accordingly got a t  Greenside, 
contiguous to. th e author’s house, in E d in b u rg h , where,a number o f  mason.s 
were employed, a t th e .sight o f  M r P e te r  L o g a n , tbreman builder, A  very 
considerable difficulty was, however, experienced iii procuring so m any prin
cipal stones o f th e liver-rock, o f the description and dimensions necessary 
for tlie com ice and b a lc o n y ; the stones o f w hich also formed the L igh t-room  
floor in  one len gth , as w ill be understood b y  exam ining P la tes  X I I I .  and 
X V ’ Î. B u t, as these works commenced a t E d in bu rgh  in th e latter end of 
O ctober 1809, th ey w'erc completed early in the m onth o f M arch  1810,

. and th e w hole o f  this critical and difficult part of the b u ildin g was then  
ready for shipping to th e  B e ll R ock. T h e  several com partments o f the  
L igh t-room  were now also iu progress. T h e  sheets o f silver-plated copper 
for th e reflectors liavin g been ordered from Messrs Boulton and Watt,^—  
the glass from th e B ritish P la te-G la ss Com pany,— th e'east-iron  sash- 
frames from IMr John Patterson of the E d iu b u ig h  E ou n d ery,— w hile the  
constm etion o f  th e reflectors and reflecting-apparatus, together with the  
framing ot tne whole, I  right-room and its  appurtenances, were executed under 
the im m ediate directions o f M r  Thom as Sm ith, the writer’s predecessor, 
who had now retired h e m  the more active duties o f  engineer to  the Iright- 
house Board. •

■ ’

H a v in g , in th e  course o f  the two la.scvgeasons, landed and built upwards 
o f 1 4 0 0  tons o f stone upon the B ell R o ck , wfrlle tlm tvof)c ŵ as low in the 

water, and before the Beacon was habitable, and finding that it did no'l now 

require m ore than about 7 0 0  tons to com plete the masonry, the w ntcy con

cluded, that, barring accidents o f a very untoward nature, there was every' 
prospect o f  tlie L ig h t-h o u se  l)eing finished in the course o f the ensuing sea

son. A  question, o f  m uch importance, however, still remained iu some niea- 

.sure undeterm ined, regarding the characteristic description o f  the ligh t most 
suitable for the B e ll R e c k , so as to render it  easily distinguishable from 

all others upon the coast. There being Stationary-light.s already in the 

F rith  of F o r t li ; this m ode could not be adopted for the B oll R o c k . R e 

volving-lights had also lately been erected upon the Fearn Islands, the 

m ost contiguous Light-house-station to the southward, as will be seen from

State of the Work-; 
at Edinburgh.

>**

PracUtiiUvCtmcjuitiozii  ̂
«i|»icui tfŵ fzcriod o p , 
compl'«(n(5 the ,
Works, arid ino^'4(*' ; 
diitlngulshfcg tho. 
l.iilhi. ‘ •
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CHAP. VI.

IB 10, Marcli.
the General Chart o f  the coast in P late  I I I .  Considering, thorefofe, the 

liability o f the mariner to mistake the appearance o f lights in stormy 
weather, or from an error in his course in returning from a distant voyage, 

it was o f  the last importance that the B ell liock  Light-honsc should be 

easily distinguishable. T h e  most suitable means for accomplishing this 

seemed to be by the exhibition o f  diffci'ent colours from the same I..ight- 

room. T h e  only colour which had yet been found to answer, was pro

duced l)y interposing shades o f  red glass before the reflectors. B u t  
this w’as the colour used for distinguishing the L ig h t o f  Flam boroiigh- 
head, on the Yorksh ire coast, and, though about 169 miles to the southward, 
it would still have been desirable to have avoideil the same colour. A  

train o f  experiments was therefore made from Inchkeith Light-house, uitli 

plates o f  glass, coloured red, green, orange, yellow, blue, and purple, 

procured from Birm ingham  and L ondon . These were fitted to the reflec

tor's at Inchkeith, within view o f  the writer’s windows in Edinburgh. T h e  

Ten der was likewise appointed to cruise, that more distant observations 

m igh t be made, for ascertaining the effect o f  these coloured shades. B u t afr 
ter the most full and satisfactory trials, the red colour was found to be 

the only one applicable to this piupose. In  tolerably clear weather, the 

ligh t o f  one reflector tinged red, alternating with a light o f the natural ap

pearance, with intervals o f darkness, was easily distinguishable at the dis

tance o f eight or nine m ile s ; while the other colours rendered the light 
opaque, being hardly distinguishable to the naked eye more tlian two or 
three miles. A fte r  various trials and observationa made in tliis manner, 
both on land and at sea, the writer at length r*ooIved on recommending the 
use o f  red, as the only colour suitable this purjiosc; and, in order to vary 
the ligh t as much a,s possible that o f  Fiamborough-head, a square 
Reflector-fram e was a ^ p te d  at the B ell R ock , with two o f its faces or sides 
having rc*d coloured shades, and the other tw’o exhibiting lights o f  the na

tural aqipearance. A t  H am borough-head, the Reflector-frame is trian

gular, and on one side it is fiumished with red coloured shades, while the 

other two sides exhibit lights o f the natural appearance. T h e  design at the  
B ell R ock , on the contrary, was to cxliibit a light tinged red, alternating 
with one o f  tlie natiural appearance ; and, upon this principle, the apparatus 
was put in a state o f  preparation.

St»t« of the Works 
Ht Arbroath. In  the work-yard at Arbroath things were going forward very prosper

ously, at the sight o f M r  David. L ogan , clerk o f  works. T h e  hewing or 

preparation o f the stones for the L igh t-h ou se w'asnowni^vanced to within
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about eight courses o f the comice, which, with the pai*apet, as already ob
served, was all set up at Edinburgh, and ready for being shipped when 
wanted at the R ock . A  kiln o f the Aberthaw  limestone having already 
been calcined, was partly reduced to the state o f powder, and put up into 
casks, as fonnerly. T h e  operation o f pounding the lim e was very te- 
<Uous and unpleasant, being performed by labourers upon a stone-bench in 
the lime-house, where it was reduced chiefly by means o f friction, between 
the bench and stones, managed by hand. D u e  proportions o f pozzolano- 
earth and clean sharp sand were made np in casks, and the oaken trenails and 
wedges in bundles; but the supply wanted o f these materials was, in future, 
to be comparatively trifling. The building being now considerably above 
the rise of the tide, the use of mortar was less, while the system of trenail- 
ing and wedging was to be discontinued, after the building had reached the 
top of the stone staircase, or to the height o f 13 feet above the solid. The  
several implements connected with the building operations being also laid 
to liand, nothing was now required but good weather and lavourable tides, 
to proceed with the works at the R ock.

CHAP. VI.

1810, Mard).

Am ong the preparations at Arbroath for the furtherance o f the work at cangw 
the B ell Rock, was the construction o f a gangway or bridge of timber between 
the Beacon and the Building, instead of the Rope-ladder employed with so 
m uch elfeet last season, as will be understood by examining the second and 
third years’ work, represented in P late I X .  T his more stable and commo
dious way of communicating with the works, was also to be useful as a stage 
for raising the building materials, instead o f the lower crane, the stool or 
prop of which had become too low, and, as before noticed, had been wash
ed away by the sea in the course o f last month. This bridge consisted o f 
tw o principal beams o f M em el timber, measuring 44  feet in length, 6 inches 
in thickness, and 13 inches in depth. A t  one end these beams were to 
abut against the principal beams o f the Beacon, and to be strongly bolted 
to them ; at the opposite end, one was to be rested on the sole or instep 
o f the door, while the other was to be let 6 inches into a hole cut into 
the upper granite cotirse o f the Light-house. They were placed 7 feet 
apart, and formed a roadway of 6 feet in breadth between the rails, which 
was strongly bound in a lateral direction with cross framing mortised into 
the principal beams, and otherwise fixed with screw-bolts. T h e bridge was 
further to be supported by four diagonal spur-beams, which m et in pairs 
on each side, at the middle o f the roadway, and there formed king-posts, 
to  steady and support it. A  crab or winch-machine was to be placed upon

S s 2

ay Bridp;.-' 
Rock.
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CHAP, vf. raising the stones at once from the rock to the level o f  the top o f
1 sic, April. solid part o f  the building.

Wcdnegday, 
Operations com 
mence for the season. 
W ooden Bridge is 
erected.

A fte r  m aking the expeiiincnts relative to the di.stinguishing of the 
lig h t, the Tender sailed from L eith  R oads on the morning o f Tuesday, 
the 3d o f A p r il, and got into A rbroath on the (itli, where she lay. 
B ein g  fitted out for the R ock, with a sufficient stock o f water and 
jirovisions, and having also on hoard the beams and ap]iaratus for the 
wooden bridge, she sailed at I o’clock this morning, with eleven masons, 
three joiners, and two blacksmiths, together with M r Francis W a tt , fore
m an, in all seventeen artificers, who were to be employed during the en

suing spring-tides, in erecting the bridge between the l?cacon and B u ild 
ing. A t  3 p. M. she was made fast to the new moorings, which had 
been laid down for her in  lieu o f those which had drifted on the 36th  of 
M arch ; but the w^cather was then so boisterous, that no landing could be 
m ade on the R ock till the follow ing m orning, at 6  o’clock, when they com

m enced tire operations o f tlic season by laying the deals o f the m ortar-gallei'y, 
oiTowcst door o f the Beacon. A lth ough the weather continued to be extreme

ly boisterous till the 213d, the Tender’s m arine barometer oscillating'’ bctween 
29-Ou and 2 9 .6 0 , yet the wind being w esterly, the artificers were enabled 
to pursue their operations by landing d a ily ; for, upon this occasion, the B ea- 
(;on was not taken possession of, and they returned at night to the Tender, 
O n the 34th the weather became very fine ; the barometer remaining for se

veral days at about 3 0 .1 0 . ’I’ lie work now proceeded with so much alacrity 
and dispatch, that by tlic 38th  the fixing o f the biidge was completed, and 
the Tender returned wdth all hands to Arbroath.

M onday, 33d, 
Charles Gray gets 
one o f Ills fingers 
severely bruised.

W h ile  the Tender waited the operations of the artificers at the R ock, 
t)ie Smoaton made two trips to it, and laid down six sets of moorings 
with their lloating-bnoys, so .that every thing was now in a state o f readiness 
for the commencement o f  the works. W h e n  unloading these moorings, 
Charles Gray. a. seaman, unfortunately got one of his fingers so bruised be
tween the hatchway of the ship and a mushroom-anchor, that it was found 
necessary to amputate paid o f it.

May. • T h e  Snieaton having come to L eith  for the Balance-crane, the writer

TKe W riter pretceeds sailed this afternoon with her for the B ell R ock , to commence the build- 
gin building for the ing operations for the season. T h e  iveather, for the last eight days,
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had beeu extremely stormy, and, thougli still un&rourable, yet, being 
moderate, hopes were entertained that she would soon make her way down 
the Frith of Forth. A fte r  beating to windward for a day and a night, 
however, she was obliged to bear away for Burntisland Roads, where 
he left the vessel, to pursue his journey by  land to Arbroath, accom
panied by M r  James D ove, foreman-smith, to whom particularly the change 
in the mode o f travelling was a great relief, as, notwithstanding his having 
had fxmsiderable practice at sea, he was still a great martyr to sickness, 
and even felt a dislike for every thing connected with a ship, which was 
strongly marked by the following trifling occurrence. O n  leaving the 
Smeaton, Captain P ool, presenting the bread-basket to M r  D ove , obser
ved, that, although he could not eat on board, he m ight perhaps be 
thankful of a biscuit when he got on shore ; on which M r D ove grave
ly  replied, that “  it would be long to the day before he would be thank
ful for a sea^yiscuit”  T h e object of his journey at this time was to fit 
up the Balance-carane on the top of the building, and to superintend its 
operation for a tim e on the Rock. T h is useful implement had been 
constructed in the course of last season, but was not then found to be in 
a suflSciently serviceable state. I t  was accordingly new-modelled, and, 
tliough an opportunity had beeu afforded o f  making trial of it at E din 
burgh, in raising the weighty stones o f the cornice and balcony o f the 
Light-house, yet the vmter wished M r  D o v e  also to fit it at the Bell 
R o ck . They reached Arbroath on the evening of the 3d.

C H A P . VI.
ISIP, May.

T h e  Smeaton arrived at Arbroath to-day vdth the Balance-crane, which ^  Saturday, 5th.
• A Tender is ready

was immediately put on board of the Tender, now ready to proceed for for «ea. 
the R ock with the first good weather. T h e  Smeaton then took on board 
the stone ballast, and platform, laid in her hold for the greater conveniency 
of stowing and discharging the prepared stones o f the building. T h e wind 
had now changed to the S .W . ,  and hopes were entertained o f a return of 
good weather. B u t this being the period o f  neap-tides, and considering 
that it might be three or four months before some of the artificers again re
turned to the shore, as the Beacon was now habitable, it was intimated to 
them on Saturday, that the Tender would not sail till M onday. They  
accordingly attended church to-day, with their wonted decency o f deport
m ent.

T h e  artificers having been warned to take their quarters on board o f the 
Tender last night, the writer sailed this morning from Arbroath at half-

Monday, 7th.
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CHAP. vr.
1810. May.

Writer sails with the 
Artificers for the 
Rock.

past 2 , accompanied by M r  Peter Logan, foreman builder, M r Francis 
W a t t ,  foreman m ill-wright, and M r  James D ove, foreman smith, together 
with sixteen artificers, and the regular crew o f the vessel, in all counting 
thirty-two persons; but the Tender having the Hcdderwick praam-boat 
in tow, went slowly off. A t  12 noon the Floating-light was hailed, when 
Captain W ils o n , the landing-master, came on board, to take his station 
for the season, and at 1 p . m . the Tender was made fast to her moorings at 
the B ell R ock. T h e  praam-boat was immediately hauled alongside, and 
the apparatus of the Balance-crane laid upon her deck, when she was 
towed to her moorings, there being too much sea at this time, for attem pt

in g  to land upon the R ock. A s  the barometer stood at 30.04, hopes were 
entertained that the weather would soon improve.

Tuesday, Sth. 
Landing impracti. 
cable.

T h e wind was at east to-day, and the sea still broke so heavily upon 
the R ock , that no landing could be made. A t  high-Water, the spray was 
observed to fly considerably above the building, perhaps not less than SO 
feet, in all about 5 0  -feet above the Rock, while the seas were raging and 
breaking among the beams o f  the Beacon with much violence.

WednesdaVi 9th, 
The Pf aam-lioats ride 
easily.

T ile  same boisterous state o f the weather stUl continued, and the sea-swell 
was nothing abated to-day, so that no landing could yet be made upon the  
R ock. T h e  landing-master, however, went in a boat, and examined the 
Praam -boat at her moorings, where every thing was found in good or
der. I t  is here worthy o f remark, that while the Tender and Floating- 
light rolled much, and occasionally shipped pretty heavy seas, the praam, 
w ith a cargo o f about three tons on board, was perfectly dry upon deck, 
and, to use the seamen’s expression, “  rode as easily as an old shoe.”

Thut̂ iidHy, loth.
State of the Gilding,

T h e  wind had shifted to-day to W . N W . ,  when the writer, with con
siderable difficulty, was enabled to land upon the R ock, for the first tim e  
this season, at 1 0  a . m . U pon  examining the state o f the Building, and  
Apparatus in general, he had the satisfaction to find every thing in good  
order. T h e  mortar in all the joints was perfectly entire. T he bm lding, 
now 3 0  feet in height, was thickly coated with Jiici to the height of about 
15 feet, calculating from the R ock : on the eastern side, indeed, the growth 
of sea-weed was observable to the full height of 3 0  feet, and even on the top 
or upper bed o f the last laid course, especially towards the eastern side, 
it had germinated, so as to render walking upon it somewhat difficult. 
T h e  smith’s forge, which had been removed from the mortar-gallery to
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the top of tlie Building, in the month o f  September last, to give more 
accommodation to the works o f the joiners, was left there for the season, 
— the bellows excepted, which were kept under cover in the Beacon 
throughout the w in ter; and, it is not a little remarkable, that, although the 
sea had risen to a considerable height, and fallen in great quantities upon 
the top of the b u ild in g ; yet such was the centrical position o f the forge, 
that it remained quite entire; even the spar o f  timber, and the small 
cords which had been stretched for steadying it , and forming an awning of 
about 8 feet in diameter, for sheltering the sm ith, were also still in their 
places. This was a proof that no very heavy seas had broken so high as 
the top of the solid, otherwise the forge and the apparatus for supporting 

the aw'ning, m ust have long since been swept away by the breach o f the 
sea.

3 ^ 7

C H A P . V I.

IBIO, M ay.

T h e  Beacon»house was in a perfectly sound state, and apparently just siaie of the Beato 
as it had been left in the month o f  Novem ber. B u t the tides being 
neap, the lower parts, particularly where the beams rested on the Rock, 
could not now be seen. T h e great iron-bars, however, which measure 3 
inches square, and from 7  to 9 feet in length, stretching between the 
principal beams, in place o f the bracing chains, w'hich were found con
stantly liable to break and unscrew, were in view, and in good order.
T h e  whole ftame o f this fabric was now in a firm and secure state.
T h e  floor b f the mortar-gallery having been already laid down by M r  
W a t t  and his men on a fontier visit, was m erely soaked with the sprays; 
but the joisting-beams which supported it had, in the course of the 
winter, been covered with a fine downy conferva, produced by the 
range o f the sea. They were also a good deal whitened with the mute 
of the cormorant and other sea-fowls, which had roosted upon the Beacon 
in winter. U p on  ascending to the apartments, it  w'as found that the 
motion o f  the sea had thrown open the door o f the cook-house: this 
was only shut with a simple latch, that, in case o f shipwreck at the 
BeU R ock , the mariner might find ready access to the shelter o f  this 
forlorn habitation, where a supply o f provisions was k e p t; and being with

in two miles and a half of the F loating-light, a signal could readily be 
observed, when a boat m ight he sent to his relief as soon as the weather 
permitted. A n  arrangement for this purpose formed one of the Instruc

tions on board of the Floating-light, but happily no instance occurred for 
putting it in practice. T he hearth or fire-place o f  the cook-house was 
built o f brick, in as secure a manner as possible, to prevent accident from
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State o f the Timber 
Bridge,

P'liday, 11th, 
Balance ci-rtne laud
ed. Position o f tile 
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fire ; but some o f the plaster work had shaken loose* from its damp 
state, and the tremulous motion o f  the Beacon in stormy weather. The  
writer next ascended to the floor which was occupied by  the cabins of him

self, and his assistants, which were in tolerably good order, having only 
a damp and musty smell. T h e  barrack for the artificers oyer all, was next 
v isited : it had now a very dreary and deserted appearance, when its former 
thronged state was recollected. In  some parts, the water had come 
through the boarding, and had discoloured the lining of green cloth, but 
it  was, nevertheless, in a good habitable condition. W h ile  the seamen were 
employed in landing a stock of provisions, a few o f the artificers set to w^ork, 
with great eagerness, to sw'eep and clean the several apartments. T h e  
exterior of the Beacon was, in the m ean time, examined, and found in 
perfect order. T h e  painting, though it had a somewhat blanched appear

ance, adhered finnly both on the sides and roof, and only two or three panes 
o f glass were broken in the cupola, which had either been blown out by 
the force o f the wind, or perhaps broken by sea-fowl.

H aving, on this occasion, continued upon the building and beacon a 
considerable time, after the tide had begun to flow, the artificers were occu
pied in removing the forge from the top o f the buihfing, to which the gang
way or wooden bridge gave great facility ; and, although it stretched or had 
a span of 42  feet, its construction was extremely simple, while the road
way was perfectly firm and steady. In  returning from this visit to the 
R ock , every one was pretty well soused in spray, before reaching the T en 

der at 2 o’clock p. M., where things awaited the landing party in as comfort
able a way as such a situation would admit.

T h e wind was still easterly, accompanied with rather a heavy swell 
o f sea, for the operations in hand. A  landing was, however, made 
this morning, when the artificers were immediately employed in scraping 
the sea-weed off the upper course o f  the building, in order to apply the 
moulds o f the first course of the staircase, that the joggle-holes m ight he 
marked off in the upper course o f the solid, wliich, as formerly, had not 
been done to the finishing course o f the season. T his was also necessary 
previously to the wTiter’.s fixing the po.sition o f  the entrance-door, which 
was regulated chiefly by the appearance o f the growth o f the sea-weed 
on the building, indicating the direction of the heaviest seas, on the op
posite side of which the door was placed. T h e  landing-m aster’s crew
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succeeded in towing into the creek on the western side of the Rock, the 
praam-boat, with the balance-crane, which had now been on board of the '
praam for five days. T h e  several pieces of this machine having been conveyed 
along the Railw ays upon the waggons, to a position immediately under 
the bridge, were elevated to its level, or thirty feet above the Rock, in the 
following manner. A  chain-tackle was suspended over a pulley from the 
cross-beanfi, connecting the tops o f the king-posts o f the bridge, which 
which was worked by a winch-machine, with wheel, pinion and barrel, round 
which last the chain was wound. This apparatus was placed on the Bea- 
con-.side of tlic bridge, at the distance o f about twelve feet from the cross 
beam and pulley in the middle of the bridge. Immediately under the cross
beam a hatch was formed in the roadway o f the bridge, measuring 7  feet in 
length and 5 feet in breadth, made to shut with folding boards like a 
double-door, through which stones and other articles were raised ; the fold
ing-doors were then let down, and the stone or load w'as gently lowered 
upon a waggon which w'as wheeled on railway tracks towards the L igh t- 
liousc. In this manner, the several castings of the balance-crane were got 
up to the top o f  the solid o f the building.

T h e  several apartments of the Beacon-house having been cleaned out Aitificefs ukepot-
^ ^  . sesifion 0 f  the Beacon

and supplied, ^vith bedding, a sufficient stock o f provisions was put into the 
store, when Peter Fortune, formerly noticed, lighted his fire in the Beacon, 
for the first time this season. Sixteen artificers, at the same time, mounted 
to their barrack-room, and the foremen o f the works also took possession of 
their cabin, all heartily rejoiced at getting rid of the trouble o f boating, and 
the sickly motion o f the Tender. The boats had landed on the Rock 
this morning at 9 , and the writer left it again with the landing-master 
and his crew at 3 p. »r., and went on board o f the I ’ender for the night, 
after having seen some progress made in setting up the balance-crane.

T he Smeaton having been loaded at Arbroath with the first cargo of smeaton arrives with
 ̂  ̂ ^  the first ciirgo.

stones, consisting o f  thirty-eight blocks o f the Twenty-seventh course, got 
to her moorings at the B ell R ock this morning, and was made fast, 
though not without considerable difficulty. But, nothing could be done 
towards delivering her until the balance-crane was got into a working state.

T h e vdnd was at E .N E . ,  blowing so fresh, and accompanied with so Saturday, 12th.
1 1 i T i i i v n  No communication

much sea, that no stones could be landed to-day. T he people on the with the Rock, 
liock , however, were busily employed in screwing together the balance-

T t
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Sunday, 13th. 
fialauM-cvaic ready 
tor use.
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crane, cutting out th e  joggle-holes in the upper course, and preparing all 
things for com m encing the building operations.

T h e  weather still continues boisterous, although the barometer has all 

the while stood at about 3 0  inches. Towai*ds evening, the wind blew so 

fresh at E .  by S ., th at the boats both o f  the Smeatoii and Tender were 
obliged to be hoisted in , and it was feared that the Smeaton would have 

to  slip her m oorings. T h e  people on the Rock were seen busily em 
ployed, and had the balance-ci*ane apparently ready for use, but no com 

munication could be had with them  to-day.

Tiietiry of the land 
and seu brc?eze tJJt-

T h e  wind had now  prevailed lon g from  the eastward, and it was re

marked on board o f  the Tender, that, in  moderate weather, it gene

rally inclined irom th e  northward in  the mornings, and from the east

ward and southward, as the sun advanced to the m eridian; in tliis re

spect, resembling the land and sea breezes, familiar to tho.se acquainted 
w ith tropical climates. T h is  phenomenon is accounted for, by consider

ing the state o f  the Inland country, where the Grampiaii-hills lie  about 2 0  
miles northward from the coast, thickly covered nith  snow. T h e  winds, 

therefore, in the early part o f  the day, generally came from these colder 
regions, towards the m ilder and somewhat more rare atmosphere of the sea. 
B u t in  the after part o f  the day, the heat o f  the sun, acting more power

fu lly  upon the arable lands and objects in th e foie-ground o f  this mountain

ous range, rarified the air more highly upon the shores than on the sea, 

which produced a tendency in the winds to blow towards the land. E x 

tending this view o f  th e subject to the great tracts o f  snow-covered moun

tains, ill the north-eastern districts o f  E urope, it is natural to suppose 
that the current of the winds will be from  these colder regions towards the 
expanse o f the A tla n tic  Ocean. H en ce  th e  prevailing winds in the spring 
o f  the year are from the eastward, in their passage across Great Britain  
to the A tla n tic .

Monday, 14th. 
Smeaton slips her 
rnuorings.

T h e  w ind continued to blow so fresh, and the Smeaton rode so heavily  
with her cargo, th at at noon a signal was m ade for her getting under way, 

when she stood towards A rb ro a th ; and, on boai’d o f the T en der, we are 
still without any communication with the people on the R o c k ; wdiere the 
sea was seen breaking over the top o f the building in great sprays, and 

ranging with m uch agitation among the beam s o f the Beacon.
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T h e  Smeaton did not go into Arbroath last night, as the appearance of 
a northerly or land breeze induced the active spirit of Captain Pool to 
stand off again for the Bell R ock ; but he had no sooner reached his moor
ings at 5 o’clock this morning, than the wind again shifted to the S .E ., 
and he could not get hold o f the ring o f the Floating-buoy o f  his moorings, 
and was, therefore, obliged to return again towards A rbroath. Tlierc was 
still no communication between the Tender and the R ock, as the sea con
tinued to run very heavily upon it.

C H A P . V l,

1810, iVI.aj .
Tuesday 15th.
Return? to

T h e wind had shifted to the N .E . this morning, and hopes were enter

tained that it m ight take a more northerly direction, but it continued with

out change, and for two or three days past the Barometer had been fall

ing, and was now at 29. 50. I t  was, therefore, still impossible to laud iipou 
the R ock . T h e  appearance of the weather brought the Smeaton out o f  
the harbour. Captain Pool having become very impatient to get his first 

cargo landed ; but, on his arrival, instead o f being able to make fast to his 
moorings, the writer found it necessary to  direct him to proceed for Leitli 
R oad s, as tlie proper place for the vessel in the present state o f the 
weather.

Wednesday^ Kith. 
J 5 driven to Leidi 
Ronds.

T h e  Smeaton had no sooner reached the F rith  last night, and an- Thursday, r th.
chored in L eith  Roads, than the wind came round to the north, and Pool, ^u^ry fortÛ iast" 
w ithout delay, once more weighed anchor and sailed for the Bell R ock, 
which h e reached this morning. T h e  P.atriot, at the same time, came off experie-nrchnî -ccr > 
from Arbroath with water, fuel, and prorisions for the supply of the Floating- 

ligh t, the Tender, and Beacon-house, and after discharging these, she pro

ceeded for M ylnefield Quarry, for the last cargo of stones wanted for the Bell 
R ock  Light-liouse. O n  this trip the writer had great pleasure in dis
patching her, as this state of  things greatly narrowed tlie operations. T he  
wind, in the course o f the day, had shifted from north to w est; the sea 
being also considerably less, a boat landed on the Rock at 6 p. >[., tor the 
first tim e since the 11th, with the provisions and water brought off by the 
Patriot. T h e  inhabitants o f the Beacon were all well, but tired above mea- 
suer for want o f  employment, as the balance-crane and apparatus was all in 
readiness. U nder these circumstances, they felt no less desirous o f the return of 
good weather than those afloat, who were continually tossed with the agitation 
o f the sea. T h e  writer, in particular, felt him self almost as mucli fatigued 
and worn out as he had been at any period since the commencement o f the

T t  2
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CHAP. VI. work. T h e  very backivard state o f  the weather at so advanced a period of  
i«io, May. the season, unavoidably created some alarm, lest he should be overtaken 

with bad weather, at a late period o f the season, with the building opera

tions in an unfinished state. Tiiese apprehensions were, no doubt, rather 
increased by the inconveniences o f  his situation afloat, as the Tender rolled 
and pitched excessively at times. T h is  being also his first off-set for the sea- 
.«on, every bone o f his body felt sore, with preseiwing a sitting posture, while 

he endeavoured to pass away the tim e in reading; as for writing it  wms 

w holly impracticable. H e  had several times entertained thoughts o f leav

in g  the station for a few  days, and going into Arbroath with the Tender 

till the weather sliould im p rove ; but, as the artificers had been landed  
<in the R ock , he ŵ as averse to this at the commencement o f the season, 
knowing also that he would be equally uneasy in every situation, till the 
first cargo was la n d e d ; and he, therefore, resolved to continue at his post 
until this should be effected.

S t a l e  r.i'

ihe Bearoriv 
It'cls nf inaTiiii
IFK'.S,

parts A t  low-water to-day, an opportunity w'as afforded o f examining the 
lower parts o f the Beacon-house. T h e  kneed Bats, or great iron stanchions, 

employed for fixing the principal beams to the R ock, which will be seen 
by exam ining P late  V I I I . ,  w’crc found in good , order, without the least 
appearance o f m ovement or decay. T h e same observation is also applicable 
to the exterior of the princijwl beams of the Beacon, wherever the charring 
of the timber and successive co^ts o f boiling pitch had been applied ; but 
at the foot or sole o f  the respective beams, where they rested upon a site 
cut for them upon the rock, where the pitch could not be applied, the onk'- 
cus or verm is so destructive to timber exposed to the wash o f  the sea, had 
made a considerable impression, and the beams were found to  be hollowed 
out. I n  several instances, they even stood clear o f the R ock, depending 
only upon the stanchions and bolts for their support. T he circumstance 
o f these vermes attacking the sole o f the beams, had not been anticipated, 
otherwise preventive m eans m ight have been adopted, by sheatliing them  
witlt copper, especially where they rested on the Roek.

Friday, Irtth- 
23 b]ock;> rif fttoiie 
landed raised 

the neu' tackle*

T h e  company o f  artificers, lodged on the Beacon, having been increased 
from sixteen to twenty-tw'o, their time hang very heavily on their hands, till 
the stones were landed on the R ock. T h e wind being now N .W . ,  the sea 
was considerably run down, and this morning at 5 o’clock, the landing-mas

ter’s crew, thirteen in number, left the Tender j and having now no deten-

    
 



OPERATIONS OF 1810. :i3 3

tioii with the lauding o f  artificers, they proceeded to unmoor the H edder- 

wick Praam-boat, and towed her alongside o f the S m eaton ; and in the 
course o f the day, twenty-three blocks o f  stone, three casks o f  pozzolaiio, 
three of sand, three o f  lime, and one o f  R om an  cement, together with 
three bundles o f trcmiils, and three o f  wedges, were all landed on the 

K ock and raised to the top of the building, by means o f the tackle sus

pended from the cross-beam on the middle o f  the bridge, T h e  stones were 
then moved along the bridge on tlie waggon to the building, within reach 
o f tlie balancc-crane, with which they w'ere laid in their respective places 
on tlie building. T h e  masons immediately thereafter proceeded to bore the 

trenail holes into the course below, and otherwise to complete the one iu 
baud. W h e n  the first stone was to be suspended by the balancc-crauc, the 
bell on the Beacon was lamg, and all the artificers and seamen were col

lected on the building. Three hearty cheers were given while it was 
lowered into its place, and the steward served round a glass of rum, when 
success was drank to the further progress o f  the building.

C H A P . v r .

1810, May,

H aving thus had the satisfaction of finding’ that the bridge and its ajipa- 
ratus answered every purpose for raising the m aterials; that the balancc- 
crane was no less suitable for building the stones, which, from their dove
tailed form, as before noticed, required that they should be slipped or laid 
perpendicularly into their sites; and the artificers being now comfortably 
lodged in the Beacon-house, there hardly remained a doubt that the Bell 

R o c k  Light-house would be completed in th^ course o f the cuiTent year. I t  
often happens, however, that accidents occur on the first trial o f machinery ; 

and, accordingly, in shifting the wheel and pinion work of' the winch- 

machine upon the bridge, from the single to the doublc-pui’chase, in or

der to raise a pretty heavy stone, the bolt o f  the bush gave way, just as tlic 
stone had attained its full height, and was about to be low'ered on tlie 
bridge-waggon, to be moved within the sphere o f the balance-cranc. T h e  
fall o f the stone, though only from a height o f 8 or 9  inches, commu

nicated a sudden shock throughout the Beacon-house, and produced an 
alarm among the workmen for the m om ent. H a d  this accident occurred 
before the waggon was wheeled under the stone, in all probability it would 
have killed some o f those who were at work below iqion the R ock ; besides 
breaking the stone and the raihvay, which must have stopped tlie work for 
a considerable time, until another stone could have been prepared and sent 
fi’om the work-yard at Arbro<ath.

One of* the stones in_ 
danger from tbt 
breakioff of 9 oolt-
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CH.\P. V I .

1310, Miy>

Saturday, 19th.
1.5 .stones landed-

T h e Smeaton having been completely discharged last night, sailed 
at 1 0  p. M . for Arbroath, to load a second Cargo for the Bell Rock. T h e  
Patriot had towed off the D ickie  Praam -boat to-day, being of a somewhat 
smaller size, and more handy than the Fernie, which now lay in or^nary, 
at Arbroath, in case o f accident to the Hedderwick or D ickie. The wind, 
however, being rather imsteady, it  was feared that no materiala wonid 
have been lauded ; but Captain W ilso n , wuth his usual dexterity and skill, 
succeeded in transporting fifteen stones, which W'ere raised to the top of the  
building, by means of the tackle on the bridge, and built by the balance- 
crane with wonderful facility*

Smeaton makes rapid This morning at 1 o’clock, the Smeaton got into Arbroath, when M r  
K ennedy, engineer’s clerk, had the artificers immediately called, who 
loaded her with the Tw'euty-eighth eourse of the building, consisting o f  
thirty-three pieces o f  stone, besides six casks o f pozzolanc^ six casks o f  
lim e, six casks o f  sand, four bundles o f trenails, four bundles o f  wed
ges, and eight stone joggles, together with four logs o f  timber, one R a il

way-waggon, and a supply of water, beer, fuel and provisions for the B ea
con-house. A t  2  p. M. she sailed again for the B ell R ock , and reached 
it  at 5 , to  the surprise o f every one, Captain P ool being no less active in 
his trips than M r  Kennedy was zealous in the dispatch given at the work- 
yard.

Sunday, 20lh. 
PrayerJ  ̂ first xeac oji 
tlie Light-bouse.

T h e wind was southerly to-day,but there was much less sea than yesterday, 
and the landing-master’s crew were enabled to disehaige and land twenty- 
three pieces o f stone, and other articles for the work. T h e  artificers had 
completed the laying of the Tw enty-seventh or First course o f  the staircase 
th is morning, and in the evening, they finished the boring, trenailing, 
w’edging, and grouting with it  mortar. A t  12  o’clock noon, the Beacon- 
house bell was rung, and all bauds were collected on the top o f the building, 
where prayers were read, for the first tim e, on the Light-house, which for
cibly struck every one, and had, upon the whole, a very impressive effect. 
T h e  artificers then went to their barrack to dinner, and the landing-mas
ter’ s cr e went off to  the Tender, I n  the afternoon, the remainder o f  the 
Smeaton’s cargo was discharged, and she sailed for Arbroath at 11 p. m .

Monday, T h e Patriot had arrived at Arbroath with the last cargo o f  stones from
exertions o f

the landing-master’s M ylnefield Quarry for the Light-house, on the 19th , and was fully dis- 
charged to-day, and was now fitting w ith her ballass and platfonn for car-
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iying ofF the worked materials to the R ock . T h e wind being ’ at south, c h a p .  vt. 
caused a considerable swell on the Rock, and it was with great difficulty isio, Maj- 
that the landing-master got the remaining ten stones of the Smeaton’s last 
cargo landed from the Hedderwick. H is  crew were not only completely 
drenched, but were much exhausted with the fatigue o f  pulling the loaded 
praam-boat against the swell o f  the sea; and on reaching the R ock, it re

quired their utmost exertions to prevent her from driving to leeward upon 
the rugged ledges which encumbered the eastern creek.

The dispatch made by the Smeaton in performing her trips between A r -  Tuesday, asa. 
broath and the Bell R ock , was quite surprising, being seldom more than one 
day absent. O n  the last trip, for example, she had only left the R ock  on Sun

day night at 11, and this morning at 8  o’clock, she returned to her moorings 
with thirty-five pieces o f stone. O f  these, seventeen were landed to-day, 
w ith which the Thirty-first coruse o f  the building was completed, and the 
remainder of the day was occupied in boring the trenail holes in the lower 
course, fixing the trenails and wedges, and grouting the whole carefully with 
mortar.

T he Patriot arrived at the R ock fhis morning, with her first cargo of Wednesday, ?3ci. 
building materials for the season, consisting o f 42  stones, together with a 
supply of pozzolano, lim e, sand, wedges, trenails, and 8 stone joggles. The  
Smeaton was completely discharged o f her cargo, and sailed again at 3 p .ii,, 
when the writer took his passage with her to Arbroath.

T h e  weather continued moderate at the R ock, with the wind at west, 
and 18 stones of the Patriot’s cargo were landed and built to-day. The  
Accounts connected with the L ight-house service were collected at this pe

riod, being paid at the terms o f  W h itsu n d a y  and Martinmas. T lie  writer 
at the same time arranged some matters more fully in the work-yard, con

nected with the loading of the materials at Arbroath. In particular, M r  
D avid  Logan, clerk o f works, was held responsible for providing every 
thing contained in the Requisition o f  the foreman-builder; while M r  K en 

nedy, engineers clerk, was answerable for the other parts o f the respective 
Requisitions from the Tender and Beacon, and for the dispatch given in 
th e  loading and saihng of the vessels. T h e  masters o f the stone-vessels 
were accordingly directed, on their arrii’nl fay night or day, to deliver all 
letters at the office. In . tlie same manner, before leaving the Rock, 
R egulations for the proper conduct o f the works there, were also in-

Arrangements tor 
conduct o f  [he ’u oik, 
and saftJty o f  the 
BeacoR
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CH AP. V I .

1810, May.

stitutetl; where his assistcuits were also held responsible for the duties o f  
their several depaitm ents; M r  Peter Logan, for the execution of th e  
masonry ; M r  Prands W a t t , for the good condition of the Beacon- 
house, Rmlways, and M achinery; Captain W ilson , for the state of th e  
Praams and other boats employed in the landing of materials, and for th e  
safety of the stones and building-materials in transporting them from the  
ship’s hold till they were placed upon the waggons on the Rock. T h e  
steward, M r John Peters, was answerable for making the necessary Requi
sitions for a sufficient stock of provisions, water and fu e l; while Captain  
Taylor, master of the Tender, was to see a proper stock of these articles 
landed and kept in store upon the Rock. From the hazardous situatioir 
o f the Beacon-house with regard to fire, being composed wholly o f tim 
ber, there was no small risk from accident; and on this account, one of the  
most steady o f the artificers was appointed to see that the fire of the cook
ing-house, and the lights in general, were carefully extinguished at stated 
hours.

Fridays 2Sth. T h e  Weather continued to be extremely fine, with the wind at w est,
and the barometer standing about 30 inches. The landing operations 
proceeded briskly, so that the building was to-day ready for the D o o r -  
lintel.

Saturday,
Balancc-crane shaft 
h  broken*

T h e  door-lintel being of large dimensions, equal to about a ton and a 
half in weight, and considerably heavier than any o f the other stones of this 
course, in raising it with the balance-craue, sufficient attention had not been 
paid to increase the balance-weight proportionally, and an unequal 
strain being then brought upon the opposite arms o f the crane, the up
right shaft yielded, and broke at one o f the jo in ts ; fortunately no  
person was hurt, though a stop was put to the work for the present. 
T h is unlucky accident happened about 4  in the afternoon, when the P a 
triot, then at her moorings, discharging a cargo o f stones, was im me
diately dispatched to Arbroath with the broken shaft, where she arrived 
about S o’clock on Sunday morning. T h e writer was at this early hour ra
ther alarmed, by Captain Macdonald knocking at his bed-room door, and  
id lin g  out in a hollow tone, "  that the Balance-crane had given way.” A n  
express was immediately sent for M r  James D ove, who, only two days 
prior to the accident, had left the BeU R ock, and was in the neighbour
hood o f Arbroath, and when the messenger reached him , h e ' was prepa

ring to go with his friends to the church of his native parish.
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The shaft of this crane consisted of four hollow pipes o f cast iron, in 
lengths, the lower one of 8 feet, ami the three upper ones o f  6 feet, fitted 
to each other with a flush or square joint, so that the body of the crane 
might traverse upon, them without interruption, as will be understood by 
examining Plate X V I I .  There was, unavoidably, a degree of weakness at 
these joints, which required considerable precaution in shifting or adjust
ing the balance-weight, according* to the strain occasioned by a heavy stone. 
Tliis accident, though speedily repaired, produced a delay o f no less than 
three day.s to the building operations, which, together with the time occu
pied ill making provision for a new method of inserting tlie door-hinges in
to the Imilding, made this part o f the masonry, upon the whole, appear ex
tremely tedious. H aving got the door-lintel laid, the writer was not a 
little gratified on being welcomed, with acclamation, in at the Door of tlic 
Bell Hock Light-house. Limited as the height of the building still was, 
the formation of the door stamped a new character upon it, and the lintel 
gave it an additional appearance o f .strength.

CH AP. V I.

I S  1 0 , M i i y .

T h e  VVrilcr is u cU 
conifitl in at the <iom- 
of  the f

I'h e  fixtures of the Iiitigcs o f the door and shutters of the windows are 
of a peeidiar construction, as will be seen in the diflbrent diagrams of 
Plate X I X .  They consisted of boxes or cases made of brass, of a dove
tailed form, measuring 16 inches in length, and 1 inch in depth in the 
void *, one of these cases was inserted into a cavity cut in the upper bed of 
one of the rybat-stoncs on each side of the door or window, and run up 
with melted lead. In to  this case the dovetail-end of the liinge was after- 
w'ards introduced, and fixed in its place by driving a middle-piece, after 
the manner o f a Lewis-bat. The advantage of this method is, that, in the 
event of its being found necessary, at any future period, to renew or repair 
a hinge, all that becomes necessary is to draw the middle-piece and extract 
the Lewis from the box, rnthout requiring to cut or mangle the build
ing, a.s would be found necessary by the usual method of inserting hinges 
into walls. T h e  hinges and cases were made of fine brass ; those for the 
door weighing 50 lb., and those for the wiudow-slnitters being smaller, 
weighed about half as inuch.

Fixtures o f  the hitu 
qcs o f  the door diid 
window-shuttetfi,

The weather, during the last week o f  the month o f M ay, was very fa

vourable for the operations; and the barometer stood to-day at no less than 
3 0  inches ami 42 hundred parts. T he wind was S .L ., and the atmosphere 
somewhat fogg}*, but not such as to prevent the landing operations irom go
ing forward. The Patriot was now at her moorings discharging ; and

U u
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Saturday, 3d, 
HiRppin̂>' mak:$$ 

dispatch.

the landing-masteic's crew transported one o f the praam-boats to the R ock  
with 14. stones, which enabled the builders to complete the Thirty-third 
course, being the one immediately above tiie door-lintel, consisting of 
stones.

T h e weather still continuing to be extremely fine, the landing-master and 
his crew left the Tender at 4  a . m . ,  and proceeded to deliver the remainder 
of the Patriot’s cargo, consisting o f 1 4  stones, with a proportion of pozzolano, 
lime, sand, and Rom an cement, together with six bundles o f trenails and 
wedges. She then made sail for Arbroath, and the Smeaton at the 
same time arrived with the Tliirty-fourth course, consisting also o f  3 2  

stones. She had prei'iously put a new cable on board o f the Floating- 
light, this being the period at which her wiutcr-tackle was annually shifted. 
The Smeaton got to her moorings at 1 1  a . m . ,  when Captain W ilson  and 
his crew immediately proceeded to deliver her, and by 4  in the afternoon she 
was cleared, and had sailed again for Arbroath to load, having thus been 
discljarged in five hours, being the shortest period in u’hieh any cargo hafl 
hitherto been delivered at the R ell R ock . This ibrmed a striking contrast 
with the delivery of the first cargo o f the season, which had been on board 
from tbe 18th till the 29th of JMay, or eleven days, in  the course of which  
the Smeaton w'-as put thrice into Arbroath, and once up to Leith R oad s, 
shewing how 'rcry dependent these wmrks are upon the state o f the weather. 
To-day there were no fewer thdn .56 pieces o f stones transported to the 
R ock, being the greatest number hitherto landed in one day.

S.uiday, 3d. 

in hourSi

T he dispatch given in the loading depai'tmcnt at Arbroath was nothing 
short o f  that of the landing at the R ock . T h e P atriot only got to the 
I/ight-house loading-birth last night at 11 P , M , ,  when M r  Kennedy com

menced loading her at m idnight, w ith 3 4  pieces o f  stone, 9 stone 
joggles, tw'o casks of pozzolano, two casks o f  lim e, two casks of sand, 
and three bundles of trenails and wedges : she sailed again at 4 a . m ., 

and got fast to her moorings at 5 in the afternoon, having been absent 
from the R ock only 33  hours. T h e  landing-master’s crew towed tlie 
Hcdderwick praam-boat alongside, and loaded her with 18 pieces o f stone, 
■which were safely landed on the R ock. A t  1 1 p . m . the boats return
ed to the Tender, having been at work since 4 o’clock this m om ing. 
T h e weather ŵ as so inviting at this time, that, contrary to usual practice, 
a quantity of tbe stones was laid upon the R ock round the western side 
o f the building, which were afterwards raised by tbe purchase-tackle on the 
b rid ge : the building was thus continued for a longer period than the
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tide permitted the landing-master’s crew to proceed with their operations. c h a p , vt. 

Some risk, how^ever, attended this aiTangement, as part o f the stones were isio, juû ;. 
necessarily left on the K ock, exposed to the wash of the sea, from one tide 
to another. B u t the workmen being now permanently on the R ock,tliis could 
scarcely happen to a great extent, as the sea generally takes a tide or two 
to get into so rough a  state as to be dangerous in cases o f this kind. T h e  
Thirty-fifth course was laid to-day, consisting o f 32  pieces o f stone ; but it 
required the work to be continued from 5  in the morning till 8  in the even
ing, before the trenailing, wedging, and grouting with mortar, were com

pleted ; the artificers having of course pay for their extra hours.

To-day there was a strong breeze of wind from the east, with hazy w'ca- Monday, 4th,
,  1 -M - • 1  1  j • t .. Thirty-sixth co\n. '̂.-

ther, but, as the mercury still maintained the high state oi 3 0 .3 2 , every laid,
confidence was felt in the landing operations. T he Patriot was accord

ingly discharged o f the remainder o f her cargo, and 16 stones, with other 
building materials, were landed on the Hock, though not without con
siderable difficulty, from the heavy swell o f sea whidi was running upon
it. The artificers also succeeded in building all tlie stones which were 
on the Rock, and finished the Thirty-sixth course, consisting o f 24  
blocks.

This being the Birth-day o f our much revered Sovereign K in g  Th^ King's birth- 

G eouge I I I . ,  now in the Fiftieth year o f his reign, the shipping of ®i>served. 
the Light-house service were this morning decorated with colours ac
cording to the taste o f their respective captains. Flags were also hoi.sted 
upon the Beacon-house and Balance-crane on the top o f the Building. A t  
1 3  noon, a salute was fired from the Tender, when the K in g ’s health was 
drunk, with all the honours, both on the Rock, and on board of the ship
ping.

T he weather still continuing very favourable for the operations, the work „ Tuesday, ith.
®  •' Stair-ca8c complcu d-

proceeded with much regularity and dispatch. Twenty stones were landed of ŵages. 
to-day from the Smeaton, and the artificers completed the Thirty-eighth 
or finishing course of the staircase, which brought the building to tlie height 
o f 45 feet. A s  the walls were here reduced from 5 feet 9 inches to 3 feet 
3  inches in thickness, the scarscmeiit at the level o f this course formed 
a kind of floor or bench 2 feet 7  inches in breadth, at the top of the 
staircase, intended for keeping the water-cisterns, fuel, and provisions.
T h e  laying o f this course being attended with a good deal o f  additional

U  u 2
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CHA1̂  VI. 
IKlO, J’liic.

Progress t.f the 
Work.s ,it Ldin- 
burgh.

trouble, the artificers were occupied with it from 5 o’clock in the morn
ing till 8  in the evening, when all hands being collected on the build

ing, three hearty cheers were given, and a dram served out, at the com
pletion o f  tlie first floor. D u rin g  this season, nine houts,were counted a 
day’s work at the Bell R ock, instead of throe liours of tidie-Work, as in the 
early stages o f  the business. T h e  artificers having, tlierefore, liad six extra 

hours to-day, at the rate o f 6d. per hour, each had 3s, per day to receive, in  
addition to his stated wages o f 3s. 4d. ; and, as the work was continued on 
Sundays, they were now making upwards o f two guineas per week, free o f  
incumbrance, while the foremen were in the receipt of about double that 
.sum. T lie  inhabitants of the Beacon were consequently in great spirits, 
both at tlie satisfactory progress o f  the work, and at the amount of their 
extra wages.

W h ile  tlie work thus proceeded at the B ell R ock, it was making also 
good pmgi'css at Arbroath, as the whole of the courses, excepting three, were 
now ready for shipping to the R ock. A dvice w'as also received from E din
burgh, that the Liglit-room Reflecting-apparatus and Revolving-ma

chinery ^vere getting regularly forward, so that every prospect was afforded 
of the work being brought to a conclusion in the course o f the season.

’Aviilitnirs liitble to 
dctidcnt. SiTiaJl 
Boat an<1 
i'r<iVKi<:d

A s  the Light-house advanced in height, the cubical conteirts of the 
stones were less, but they had to be raised to a greater h eigh t; and the walls 
being thinner were less conimodious for the necessary machinery, and 
the artificers employed, which considerably retarded the work. Incon
venience w'as also occasionally experienced from the men dropping their 
coats, hats, mallets, and father tools, at high-water, which were carried 
away by the tide ; and the danger to the people themselves was now 
greatly increased. H a d  any of them fallen from the Beacon or Building  
at Iiigli-watcr, while the landing-master’s crew were generally engaged with 
the craft at a distance, it must have rendered the accident doubly painful 
to those on the R ock, who at this time had no boat, and consequently no 
means of rendering immediate and prompt assistance. In such cases, it 
would have been too late to have got a boat by signal from the Tender. A  
small boat, which could be lowered at pleasure, was therefore suspend
ed by a pair of davits projected from the cook-house, the keel being 
about 30 feet from the Rock, as will be seen from P late  V II T . This 
boat, with its tackle, was put under the charge of James G len , o f whose 
exertions on the Beacon mention has already been made, and who having
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m  early life been a seaman, was also very expert in the management o f a 
boat. A  life-buoy was likewise suspended from the bridge, to which a 
coil o f line 2 0 0  fathom s in length was attached, which could be let out 
to a person falling into tlie water, or to  the people in the boat, should 

they not he able to  work lier with the oars.

3 4 1

C H A P . V I .  

1810, June.

The landing-master succeeded to-day in transporting 44  stpnes to the Wednesday, eth. 
Hock, and the artificers laid tlic T liirty -eigh th  course, which consisted o f Stones diecqntiiiued. 
Id  blocks. T h e  trenailing and w edging o f  the stones being now discon

tinued, as the building was above the ordinary range o f  the sea, a great re

lief was instantly felt, as will be understood from exam ining the several 
courses in P late X l l l . ; and as the work was thereby m uch simplified, it  

was now expected that two courses m ight be laid p er  day.

To-day 1 2  stones were landed on the R ock , being the remainder of the 

I ’ atriot’s cargo; and the artificers built the T hirty-n inth  course, consisting 
o f 14 stores. T h e  B e ll H ock works had now a very busy appearance, as 

the Light-house was daily gettin g more into form. Besides the artificers 
and their cook, the writer and his servant were also lodged on the Heacon, 
counting in all twenty-nine ; and at low-water the landing-m aster’s crew, 

consisting of from twelve to fifteen seamen, were employed in transporting 
the builedng materials, working the landing apparatus on the R ock , and 
dragging the stone-w'aggons along the railways, of which an idea will be 

formed by examining P late  X V I I I .  T here were 2 7  stones discharged 
to-day from the S m eaton ; and the artificers laid the Tliirtieth course o f  
the building, in which the windows o f the water, fuel, and provision store

room occur. T h e  fitting o f  the hinge-boxes for the window storm-shut

ters, occupied a consider.able portion o f tim e, as has already been described 
in allusion to the entrance-door.

In the course o f tins day the weather varied much. In  the morning it 
was c a lm ; in the m iddle part o f the day there were light airs o f wind 
from the south, and in the evening fresh breezes from the east. The baro

meter in the writer’s cabin in the Beacon-house oscillated from 3 0  inches 
to 30 .42 , and the weather was extremely pleasant. T h is, in any situation, 
forms one of the d iie f  comforts o f life, but, as m ay easily be conceived, it 

w'as doubly so to people stuck as it were upon a pinnacle in the middle o f  
the ocean.

Tliursday, 7th. 
N um ber o f  people 
on the Beacon. P it
ting o f  w indow - . 
hinges iri'ublcsovne.

Friday, 8th.
The eonifort of good 
weather on the Rock.
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ISU ), June.
Saturday, 9th, 

Balance-cranc shift
ed to»da}.

T he weather continued to be very agreeable, and ships every where  
seen upon the sea. A t  the B e ll R ock  we had only the Tender and th e  
Floating-light, the Smeaton and P atriot being at Arbroath. The D ick ie  
praam-boat was brought from h et moorings t!iis morpipg, w'hen 9 stones 
were landed. T h e  artificers were chiefly occupied to-day, in shifting the 
balance-crane from the top of the solid, to the top o f the staircase, across 
which it was supported on strong beam.s, while struts were projected under 
the body of the crane, and buttin g against the interior o f the walls o f the 
building, as will he understood by examining the third year’s work o f P la te  
I X .  T h e  balance-crane was, however, so constructed, that its foot m ig h t  
have been allowed to rest upon th e  solid o f the building throughout the  
whole operation, and the shaft lengthened as the building rose, by adding  
additional pieces, till the whole o f the masonry was completed, which w ould 
have formed a length of shaft extending to 5 0  feet. It  was, however, 
found, upon the whole, to be more convenient and economical to lift the 
crane from floor to floor as the work advanced.

Sunday, lOlIu 
Crane erected at 
trestevn W hsrl’,

A lth ough Stones had hitherto been occasioually landed on the we.stem, 
as well as the eastern side o f the B e ll R ock , according to the state o f the 
weather;  yet, as the railways and apparatus o f the eastern creek w ere much 
sooner in a working condition than those of the other, and being only 90  
feet from the Light-house, while the western R ailw ay extended to 290 feet in 
length, as will be seen from P lates V I .  and X V I I I . ,  tlie eastern creek was 
generally used in all directions o f  th e  wind, when the w'eather was mo
derate. T o-day, however, the w harf at the western creek had been com
pleted to its full extent, and one o f tlie moveable-beain cranes was erected 
at it, upon a piece of frame-work constructed o f Norway logs, forming also 
a platform employed in landing the stones.

T’ lvri &tfmes upnet 
by the Sea In  the course o f last night, the wind had blown pretty strongly from  

the S .E ., and towards morning it shifted to the S .W , ,  which created a 
considerable sw^ell o f sea. Owing to the tim e unavoidably occupied in the  
shifting the balance-crane, and fitting the bras.s cases for the Lew is-bat 
liiuges o f the window-shutters of the provision-store, together with the eager
ness, and even impatience of Captain W ilso n , the landing-master, on all oc
casions, to get his part o f the business accomplished by the speedy delivery 
of the stone-vessels, he had landed both the Thirty-first and Thirty-second 
courses, which w^ere thus piled in rather too great a number at the western 
side of the budding. D uring the nigh t, though tlie range o f the sea was
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considered trifling, yet it had upset two of the stones, which, when the 
tide left the R ock , were found lying at some distance with the Lewis-hats 
turned downwards. These two courses, being too much at the mercy of 
the waves, were raised to their places on the building, and, though not 
laid with mortar for the present, were, nevertheless, out of the reach of 
heavy seas, and more at the command o f the artificers.

CH AV. VI.

1810, June-

Although the praam-boats, from their built, and the construction of a Praam boat is 
tiieir moorings, rode easily with a cargo on deck, as lormerly noticed, yet With her enrf̂ o. 
a certain risk also attended this state o f things, and the writer rather 
wished the Smeaton and Patriot to remain at their station, with the 
stones on hoard, until an opportunity was afibrded o f landing and get
ting them at once laid in their places upon the building. O ne of the 
praam-hoats had, however, been brought to the R ock with 11 stones, not
withstanding the perplexity which attended the getting of those formerly 
landed taken up to the building. M r  Peter Logan, the foreman builder, 
interposed, and prevented this cargo from being delivered, but the land
ing-master’s crew were exceedingly averse to this arrangement, from an 
idea that “  ill luck” would in future attend the Praam, her cargo, and 
those who navigated her, from thus reversing her voyage. I t  may be no
ticed, that tliis was the first instance of a Praam-boat having been sent from 
the R ell Rock with any part of her cargo on board, and was considered 
so uncommon an occurrence, that it became a topic of conversation among 
the seamen and artificers.

A t  1 P. M. the bell rung for prayers, whicli were read by the writer in 
the Beacon; after which the artificers went to dinner, and tlie work again 
commenced and was continued till 9-

The first operation o f the building-artificers this morning, w'as to lift 
the two courses laid on the top of the walls last night, and build them with 
mortar; some o f  the stones of the upper course, iu the mean time, being 
stowed round the foot o f the balance-crane These two courses consist
ed each of 16 stones, besides the dove-tail joggles for connecting the per
pendicular joints, as shewn in diagrams o f Plate X I I I .  T h e  landing- 
master’s crew proceeded this morning to discharge the Patriot, and having 
loaded the Hedderwick Praam-boat, she was towed to her moorings to 
remain until the stones could be received at the Rock. Iu  the afternoon 
the Patriot sailed; and in the evening the Smeaton arrived from A r -

Monday*, lltk.
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broath with another cargo, bringing also lotters, papers, provisions, water, 
and fuel for the Beacon.

Tuoydfty, I2th. 
Stones sent from  ttie 
Hock are safely 
lanjed-

W 13tb>
Floor of th  ̂Light- 
room iiat laidi

Mr John R tid  has 
got leave ashore* 
Jifter being three 
jnonths afioat.

Thursday, 14th»

T o-d ay  the stones formerly sent from the R ock were safely landed, 
notwithstanding the augury of the seamen, in conscquetilCe of their being  
sent away two days before. These, together with 14 dove-tail joggles, 
were immediately taken up to the top o f  the building, and laid, for the  
present, without mortar, on the top o f the Thirty-fourth coui-se.

T h e artificers were employed with the Forty-sixth course to-day, and  
in making preparations for laying the Forty-seventh, being the floor for th c  
Light-room  stores. In  the afternoon and evening, the joiners were em 

ployed in fitting up a piece of framc-w’ork, as a centre for supporting the 
interior ends of the stones composing the Floor course, which projected from  
the outward face of the building towards the centre o f the apartment, as 
will be understood from Plates X I I I .  and X V I .

The F-loatiug-Iight having got her winter cable on board, and being 
otherwise in good order, M r John R eid , principal Light-keeper, and act
ing master, while Captain W ilso n  was employed at the B ell Rock, having 
been upwards o f three months afloat, it was thought proper that he should 
now'have liberty for a  time on shore, that, in his turn, he might relieve M r  
W ilso n . M r  Taylor, commander o f llie Tender, accordingly went on 
board of the Floating-light, leaving the landing-master in charge o f  the 
Tender, along with liis other duties at the Rock.

To-day 2 7  stones and 11 joggle pieces were landed, part of which con
sisted of the Forty-seventh course, forming the store-room floor. T lie  
builders were at work this m oniing by 4 o ’clock, in the hopes o f being  
able to accomplish the laying o f the 18 stones^of this course. But at 8  
o’clock in the evening they had still two to lay, and as the stones o f  
this course were very unwieldy, being 6 feet in length, they required 
much precaution and care both in lifting and laying them. It  was, how 
ever, only on the writer’s suggestion to M r  L ogan , that the artificers 
were induced to leave off, as they had intended to complete this floor be
fore going to bed. T h e  tivo remaining stones were, how'ever, laid in their 
places without mortar, when tlie bell on the Beacon was rung, and all 
hands being collected on the top o f the building, three hearty cheers 
were given on covering the first apartment. T h e  steward then served out
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a dram to each, when the whole retired to their barrack much fatigued, 
but with the anticipation o f  the most perfect repose even in the “  hur
ricane-house,” amidst the dashing seas on the B ell R ock.

l¥ h ile  the workmen were at breakfast and dinner, it was the writer’s 
usual practice to spend his time on the walls of the building, which, iiot- 
withstauding the narrowness of the track, nevertheless formed his principal 
walk, when the R ock was under water. B u t this afternoon he liad his 
writing-desk set upon the store-room floor, when he wrote to M rs Steven
son, certainly the first letter dated from the B ell R ock Light-home, giving 
a detail of the fortunate progress of the work, with an assurance that 
the Light-house would soon be completed at the rate at which it now 
proceeded; and the Patriot having sailed for Arbroath in the evening, he 
felt no small degree of pleasure in dispatching this communication to his 
family.

CHAC. V i,

181(1, .rmic,

First IcUtr written 
from the Liylit. 
house.

T h e floor-courses o f  the Bell R ock Light-house lay horizontally upon the 
walls, as will be seen from the sections in Plates V I I .  and X V I .  They  
consisted in all o f 18 blocks, but only 1 6  were laid in the first instance, as 
the centre-stone were necessarily left out, to allow the shaft o f the balance- 
crane to pass through the several apartments of the building. In  thef same 
manner also, the stone which formed the interior side of the man-hole, 
was not laid till after the centre stone was in its place, and the masonry 
o f the walls completed. The number o f stones above alluded to are in
dependently o f the sixteen joggle pieces with which the principal blocks of 
the floors were connected, as shewn in the diagrams of Plates V I I .  and 
X I I I .  The floors o f the Edystone Light-house, on the contrary, were 
constructed o f  an arch-form, and the haunches of the arches bound with 
chains, to prevent their pressing outward, to the injury of the walls- In  
this, M r  Smeaton followed the construction o f the D om e of St Paul’s ; and 
this mode m ight aRo be found necessary at the Edystone, from the want of 
stones in one length, to form the outward wall and floor, in tlie then state o f  
the granite q^uarries o f Cornwall, A t  Mylnefield Quarry, how'ever, there 
was no difficulty in procuring stones o f the requisite dimensions; and 
the writer foresaw many advantages that would arise, from having the 
stones of the floors to form part o f the outward walls without introducing 
the system o f  arching; in particular, the pressure of the floors upon the 
walls would thus be perpendicular ; for, as the stones were prepared in the 
sides, with groote-and-feather, after the manner of the common house-

X x

Friilay, 15th. 
Floars o f  the Bell 
Rock and Edrston;- 
Lif.dit-hou'iiis.’
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iloor, they would, by this means, form so many girths, binding the exterior 
walls together, as will be understood by examining the diagrams and section 
o f V late V I I . ,  with its Ictter-prcss description ; agreeably to which he 
had modelled the floors in his original designs for the Bell Hock, which 
were laid before the Light-house Board in the year 1800. '

[»i Forsoiis lodged it\ 
the Beaeoa-^hou^e- 
Pay imd Prk'iniums 
at the R ock .’-

T he weather still continuing favourable for the operations at the K ock, 

the work proceeded with much energy, through the exertions both o f  the  
seamen and artificers. For the more speedy and effectual working o f the  
several tackles, in raising tlie materials as the building advanced in height, 
and there being a great extent o f Railway to attend to, which, required 
constant repairs, two additional mill-wrights were added to the complement 
on the R ock, which, including the writer, now counted thirty-one in all. 
So crowded was the men’s barrack, that the beds were ranged five tier in 
height, allowing only about 1 foot 8 inches for each bed, while the greatest 
extent of floor-room measured only about 8 feet 6  inches across, between 
the beds on opposite sides, as will be seen in the sections and diagrams of 
Plate V I I I .  T h e  artificers commenced this morning at 5 o’clock, and, in 
the course of the day, they laid the Forty-eighth and Forty-ninth courses, 
consisting each of 16 blocks. From  the favourable state o f the weather, and 
the r%iilar manner in which the w ort now proceeded, the artificers had ge
nerally from four to seyen extra hours’ work, which, including their stated 
wages of 3s. 4d ., yielded them from 5s. 4d. to about 6s. lOd. per day, 
besides their board ; even the postage of their letters was paid while they 
were at the B ell R ock. In  these advantages, the foremen also shared, 
having about double tlie pay and amount o f premiums o f the axtiffeers. 
T he .seamen being less out o f  their element in the Bell Rock operations 
than the landsmen, their premiums consisted in a slump sum, payable at the 
end of the season, which extended from three to ten guineas.

liiid tine
the lost sets o f mewr- 
ins«.

A s  the laying of the floors was somew'hat tedious, the landing- 
master and his crew Iiad got considerably beforehand with the building 
artificers in bringing materials faster to the R ock than they could be built. 
T h e  seamen having, therefore, some spare time, were occasionally employed, 
during fine w'eatlier, in dredging or grappling for t)je several mushroom- 
anchors and mooring-chains, which had been lost in the vicinity of the Bell 
R ock, during the progress o f the work, by the breaking loose and drifting 
o f the floating-buoys. T o  encourage their exertions in this search, Five 
Guineas were offered as a premium for each set they should fin d ; and after
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much patient application, they succeeded to-day in hooking one of these 
lost anchors with i|;s chain.

(,K.\r. vj, 
J W IO , J u i i e -

It was a general remark at the Bell R ock, as before noticed, that fish '%\periniem i>t coi. 
were never plenty in its neighbourhood, excepting in good weather. In - rTshef 
deed, the seamen used to speculate about the state o f the weather from 
their success in fishing. W h en  the fish disappeared at the Rock, it was 
considered a sure indication that a gale was not far off, as the fish seem
ed to seek shelter in deeper water, from the roughness o f the sea, during 
these changes of the weather. A t  this time, the Rock, at high-water, 
was completely covered with podlies, or the fry o f the eoalfish, about six 
or eight inches in length. T he artificers sometimes occupied half an 
hour after breakfast and dinner in catching these little fishes, but were 
more frequently supplied from the boats o f the Tender. This evening the 
landing-master’s crew brought to the Rock a quantity of newly caught cod
fish, measuring from 15 to 24 inches in length. Tire membrane called 
the sound, which is attached to the back-bone of fishes, being understood 
to contain, at different times, greater portions of azote and o f oxygen 
than common air, the present favourable opportunity was embraced 
for collecting a quantity o f this gas in a drinking-glass, inverted into a 
pail of salt-water. T h e  fish being held under this glass as a receiver, their 
bladders were punctured, and a considerable quantity of gas was thus col
lected. A  lighted match was after\vards carefully introduced into the glass, 
when the gas exhibited in a considerable degree the bright and luminous 
flame which an excess of oxygen is known to produce.

The weather was hazy, and the wind had shifted to-day from west to east, 
accompanied vrith a heavy ground-swell in the sea. A t  the Bell Rock, 
this was sometimes observed to be the precursor of a gale, while, on other 
occasions, the swell did not make its appearance till the force of the 
wind had ceased. M any speculations have been made by ]iaturalists upon 
the probable cause of ground-swells, so often observed by seamen, and which 
sometimes appear even TOthout the accompaniment of wind, either before or 
after. T o account for this, it may be noticed, that the waters o f the German 
Ocean or North Sea, from their connection with the Atlantic Ocean, ai-e 
often affected by gales of ivcsterl)- winds, 'which never reach our shores, 
though they have the effect o f forcing an undue portion of the 'W'aters 
o f the Atlantic into the British seas, which tend to overfill all the friths 
and hays, producing the phenomenon of a ground-swell;— a condition of

X  X 2

C'ausc ol‘ gi't'unri 
swells.
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things which m ay also he supposed to follow from the account given o f  
the gale experienced by the writer off Flamborough-head, on the I^th  
September 1 8 0 9 , described at page 3 3 0 , ;  wliich m ight as readily have been 
checked in its progress, by the contrary wind, before it reached the nor
thern shores, as off the coast o f E ngland. This subject is further illus
trated by  the writer in a paper read before the W ernerian Society, on the 
bed o f the German Ocean, and given in the Appendix, N o. V.

/..atuling-mastcr^s 
dreŝ i, and activity of 
bis crew.

T h e landing-master having this day discharged the SmeatOli, and load
ed tlie Hedderwick and D ick ie  praam-boats with 19 stones, they were 
towed to their respective moorings ; when Captain W ilso n , in consequence 
o f the heavy swell o f  sea, came in his boat to the Beacon-house, to consult 
with the writer as to the propriety o f venturing the loaded praam-boats 
with their cargoes to the Rock, while so much sea wms rmming. A fte r  
some dubiety cxpre.ssed on the subject, in which the ardent mind of the 
landing-master suggested many arguments in favour o f his being able to 
convey the praams in perfect safety, it was acceded to. In bad wea
ther, and especially on occasions o f  difficulty like the present, M r  W ilson , 
who was an extremely active seaman, measuring about 5 feet 3 inches in 
height, o f a robust habit, generally dressed himself in what he called a M onkey  
Jacket, made o f thick duffle-cloth, with a pair o f D utchm an’s pettieoat- 
trowers, reaching only to his knees, where they were m et with a pair of long 
water-tight b oots; with this dress, his glazed hat, and his small brass speak

ing-trum pet in bis hand, he bade defiance to the weather. A^hen he made 
hi.s appearance in this most suitable attire for the service, his crew seemed to 
possess additional life, never failing to use their utmost exertions when the 
captain put on his “ storm -rigging” They had this morning commenced 
loading the praam-boats at *1 o’clock, and proceeded to tow them into the 
eastern landing-place, which was accomplished wdth mueli dexterity, though 

without the risk of being thrown, by the force o f the sea, on certainuo
projecting ledges o f  the rock. Iii such a case, the loss even o f a single stone 
would have greatly retarded the work. " F o r  the greater safety in entering 
this creek, it  was necessary to put out several waips and guy-ropes, to guide 
the boats into its narrow and intricate entrance; and it frequently hap
pened that the sea made a clean breach over the praam.s, which not only 
washed their decks, but completely drenched the crew in water.

Want of the we$wm O n this, as on many other occasions, the want o f the western wharf was 
particularly fe lt ; for, although it had long been used w ith great advantage
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m the ordinary traffic o f the R ock , and was now carried to its full extent, __
it was still not fit for all the purposes o f landing weighty materials, other~ 
wise the landing operations would have been accomplished with much 
more ease and facility to-day. So mucli, however, had been to do in boring 
the rock, inserting iron-hats and other' operations, accessible only at the 
lowest tides, that, although M r  W a t t  and liis squad of artificers had em
braced every opportunity, by day and n igh t,— for this work to the last was 
carried on by torch light,— yet the wharf o f the western railway was not 
entirely completed.

T he building-artificers w'ere employed to-day in raising the Balance- operation or .shirt-
, 1  ̂  ̂ ^  ing the Balance-

crane to the hght-room-store, w'here it was supported upon two beams crane. Uk properties, 
of oaken timber, which were made to rest upon the outward extremity 
of the floor, or close to the wall o f the house. T h e  removal of the 
crane from one storey to another was attended with considerable trouble.
T h e body o f the crane, as will be understood by examining Plates I X .  

and was raised upon the sli.aft at every two or three courses
which were added to the height o f  the buihling. T h is mode might 
have been continued throughout, without once raising the foot of the 

crane, by simply adding to the length o f  the shaft. B ut, all tilings taken 
into view, it was considered preferable to lift the whole machine from 
door to floor. T h is  was accomplished in the following manner : 7bvo 
beams of fir-timber were laid across the walls of the house, on which the 
body o f  the crane was rested. T liis new position did not prevent the 
pm'chase-tackle o f the crane from being worked, and it was therefore 
applied to lift the foot and the four lengths of the shaft, which were 
laid aside till successively wanted m  the course o f  building. The foot, 
with two lengths o f the shaft, being placed upon the oaken beams above 
alluded to ; a cutter or spear-bolt was passed through one of the numerous 
holes in the sh aft; when the beams on which the body of the crane rested 
on the walls being removed, the crane was again in a complete work
ing condition. T h e  Balance-crane had therefore the property of being 
applicable to raising itself, from stage to stage, as well as of laying the 
stones, and preserving its equilibrium when loaded. In case, through in

attention or accident, an undue proportion o f weight had been )>roug'ht 
upon one end of the beam of the crane, as w a s  the case when the door-lintel 
was laid, four spurs or diagonal supports o f oak, were attached to the 
shaft, the lower ends of which rested upon the floor and butted against the 
wall, while the upper ends fitted into a collar or circular piece of cast-iron,
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CHAP. V I .

IS 10, JuiV-

■̂ Suntlaj-, ITlh. 
W c«teia wharf 
iiriished to-day.

which embraced the shaft immediately under the body of the crane. Tliesc  
preparatory operations occupied a great part o f this day, after which there 
was no further delay occasioned by the Balance-crane, till it was again to > 
be raised to the next flooi', except the occasional lifting of the body, and 
applying additionaliengths to the shaft, as the building rose, things whicli 
were accomplished without retarding the work.

I t  was fortunate, in the present state of the weather, that tlic Fiftieth  
course w'̂ as in a sheltered spot, m th in  the reach of the tackle of the winch- 
machine upon the bridge; a few stones were stow'ed upon the bridge itself, 
and the remainder upon the building, which kept the artificers at work. 
T h e  stow^ing o f the materials upon the R ock, was the department o f  
Alexander Brebiicr, mason, who spared no pains in attending to the safety 
of the stones, and who, in the present state of tiie work, when the stones 
were landed faster than could be built, generally worked till the water rose 
to his middle. A t  1 o’clock to-day the bell rung for jirayers, and all hands 
were collected into tlie upper barrack-room o f the Beacon-house, when the 
usual service was performed.

A t  low-w’ater this afternoon all hands ŵ erc employed in completing 
the western wharf,— a work w'hich had now been in progress for a tw'elve- 
month. O ne o f the moveable-beam cranes was elevated on it, under a 
salute of three hearty cheers. T h is  wharf was formed o f timber, consist
ing of successive layers o f Norway logs, like the Eastern W h a rf, as repre
sented in P late X I . ,  wFich were raised to the level o f the Railways, or 
about t> feet in lieight, and fixed down with hat-hars o f iron, measuring 
7 feet in length, having been sunk about 13 inches into the Rock.

Rfiuvrkable 
iRe .-.Cti at tlu 
Rook tfT-ilav-

SUttr of 
>3 Bell

T h e  wind blew very hard in the course o f last night from N .E ., and 
to-day the sea ran so high that no boat could approach the Rock. During  
the dinner-hour, when the writer was going to the top o f the building as 
usual, but just as he had entered the door, and was about to ascend the 
ladder, a great noise was heard over-head, and in an instant he was soused 
in water, from a sea which had most unexpectedly come over the walls, 
though now about 5 8  feet in height. O n making his retreat, he found 
himself completely whitened by the lime which had mixed with the water, 
while dashing down through the diffeient floors; and, as nearly as he could 
guess, a quantity equal to about a hogshead had come over the w'aUs, and 
now streamed out at the door. A fter  having shifted himself, he again sat
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down in his ciihiii, the sea contiimiiig to i-un so high that the builders 
did not resume their operations on the walls this afternoon. The iueident 
just noticed, thd not create more surprise in the mind of . the writer, than 
the sublime appcai'ance of the waves, as they rolled majestically over tlie 
Uock. This scene lie greatly enjoyed while sitting at his cabin window: 
each wave approached the Beacon like a vast scroll unfolding; and, in 
passing, discharged a quantity o f air, which he not only distinctly felt, hut 
was even sufficient to lift the leaves o f  a book whicli lay before him. 
These waves might be 1 0  or 12 feet in height, and about 2 50  feet in length. 
Their smaller end being towards the north, wliere the water was deej), and 
they were opened or cut through by the interposition of the Building and 
Beacon. The gradual manner in which the sea, upon these occasions, is ob
served to become calm or to subside, is a very remarkable feature of this 
phenomenon. For example, when a gale is succeeded by a calm, every 
third or fourth wave forms one of these great seas, which occur in spaces, o f  
from 3 to 5 minutes, as noted by the writer’s watch ; but, in tlie course o f  
the next tide, they become less frequent, and take off, so as to occur only in 
10 or 15 minutes ; and, singular enough, at the third tide after such gales, 
the writer has remarked, that only one or two o f these great waves appear 
in the course of the whole tide.

CHAl*. VI.

From  Monday 18th  till this date, the work went forward in the Tiunsday, ̂ Landin̂ -mAî ter >
usual routine, and the building was now in readiness for the floor of the i>o"
kitchen or third apartment. In  the present state of things, the two
stone-vessels Smeaton and P atiiot, could not be fully employed, as, owing
to the greater height o f the building, every operation required much
more time, in proportion to the tonnage which the vessehs brouglit off'
to the Bock. Indeed, the original intention of providing two vessels for this
department was chiefly to guard agaiiit accident, as, in this seiTice, they
were much exposed to danger, in the event of wliich, without a second
vessel, the work m ust have been arrested in its progi-ess. H aving now

also the full use o f the western creek, the process o f lauding was seldom
delayed, excepting from want o f demand on the part of tlic builders; it
was still, nevertheless, necessary to keep up the establishment of shipping,
for the reason above stated.

The 19th was a very unpleasant and disagreeable day, both for the Ois.Tgiecahl,; state uf 

seamen and artificers, as it rained throughout with little intermission from 
4 A. M. till 11 r. M., accompanied with thunder and lightning, during which

    
 



BELL ROCK LIGHT-HOUSE.

<;nAH. VI. period the work nevertheless continued unremittingly ; and the builders laid
isio, .rune. the Fifty-first and Fifty-second courses. This state o f weather was no less

severe upon the mortar-makers, who required to temper or prepare the mor
tar o f a thicker or thinner consistency, in some measure, according to the  
state of the weather. From the elevated position of the building, the niortar- 
gallery on the Beacon was now much lower, and the lime buckets were made 
to traverse upon a rope distended between it and the building, as will be  
seen from Plate I X .  O n occasions like the present, however, there was 
often a difference o f opinion between the builders and the mortar-maker.s. 
John W a t t , who had the principal charge of the mortar, was a m ost 
active worker, but being somewhat o f  an irascible temper, the builders 
occasionally amused themselves at his expence. For, while lie was 
eagerly at ivork with his large iron-shod pestle in the mortar-tub, they  
often sent down contradictory orders, some crying, “  Make it a little  
stiffer, or thicker, John,” wdiile others called out to make it “  thinner;” to  
which he generally returned very speedy and sharp replies; so that these con
versations at times were rather amusing. The brass cases o f the upper-hin
ges of the window o f this apartment, occurring in the Fifty-second course, 
occasioned a good deal of detention, on the 20th, in laying it, when th e  
artificers were employed from 4 in the’ morning till 9 in the evening.

During wet weather, the situation of the artificers on the top of the build- 
extremely disagreeable ; for, although their work did not require 

workmen. great cxcrtion, yet, as each man had his particular part to perform, either in

working the crane, or in laying the stones, it required the closest ap
plication and attention, not only on the part of M r  Peter Logan, the fore
man, who was constantly on the walls, but also o f the chief workmen. 
"Robert Selkirk, the principal builder, for example, had every stone to lay- 
in its place. D avid  Gumming, a mason, had the charge of working the  
tackle of the balance-vjeight, and James Scott, also a mason, took charge 
of the purchase with which the stones were laid ; while the pointing th e  
joints o f the walls with cement, was entrusted to W illiam  Reid and  
W illiam  Kennedy, who stood upon a scaffold suspended over the Walls in  
rather a frightful manner. The least act of carelessness or inattention on  
the part of any o f these men m ight have been fatal, not only to them
selves, but .also to the surrounding workmen, especially i f  any accident 
had happened to the crane itself, while the material damage or loss of a 
single stone w'onld have put an entire stop to the operations, until 
another could have been brought from Arbroath. T h e  artificers having 
wrought seven and a half hours o f extra time to-day, had 3s. 9d. of extra
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pay, while the foremen had 7s. € d . over and above their stated pay and 
hoard. A lthough, therefore, the work was both hazardous- and fatiguing, 

■yet the encouragement being considerable, they were alwise very cheerful, 
and perfectly reconciled to the confinement, and other disadvantages o f 
the place.

cl XiJOO

C H A P . V^I. 

1810, Jun?,

During fine weather, and while the nights were short, the duty on Carpenter o f  the 

board of the Floating-light was literally nothing but a waiting on, and fĥ ervice?''*̂  
therefore one o f her boats, with a crew o f five men, daily attended the 
Rock, but always returned to the vessel at night. T h e  carpenter, how
ever, was one of those who was left on board of the ship, as he also acted in 
the capacity of assistant light-keeper ; being, besides, a person who was apt 
to feel discontent, and to be averse to changing his quarters,especially to work 
with the milUwT:ights and joiners at the R ock, who often, for hours together, 
wrought kuoe-deep, and not unfrequently up to the middle in water. M r  
W a tt having, about this time, made a requisition for another hand, the 
carpenter was ordered to attend the R ock in the Floating-light’s boat.
This he did with great reluctance, and found so much fault, that he soon 
got into discredit with his messmates. O n this occasion, he left the 
Light-house service, and went as a sailor in a vessel bound for America,—  
a step which, it is believed, he soon regretted, as, in the course of things, 
he would, in all probability, have accompanied M r  John Reid, the 
principal Light-keeper of the Floating-light, to the B ell Rock L igh t
house, as his principal Assistant. T h e  writer had a wish to be of service 
to this man, as he was one of those who came off to the Floating-light 
iu the mouth o f September 1 8 0 7 , while she was riding at single anchor, 
after the severe gale o f the 7th, at a time when it w'as hartUy possible 
to make up this vessel’s crew ; but the crossness o f his manner prevented 
his reaping the benefit o f such intentions.

T h e trips o f the stone-vessels became more and more remarkable UAinot - mp 
for dispatch. T h e  Patriot having only sailed for Arbroath yesterday mom- i«ck to the Rock, in 
ing at 8  o’clock, returned this evening at the same hour with a cargo; 
when the landing-master immediately got his praam-boats alongside, 
and came to the Rock w'ith 16 stones, 8 joggles, 8 casks of pozzolano, 
and the same quantity o f lime and sand, with seven logs o f timber for 
the Railways, which were immediately taken up to the Beacon, till they 
were wanted on the Rock. Such, therefore, was the dispatch given to 
the loading of the materials at Arbroath, together with the penseveriiig

Y y
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An iLtiempt mado to 
k'.ncl atcnes at high- 
v̂ittcv, tvith the

Progret-s o f laijJing 
ihe otonea. The Sea- 
Tsien bet'ome discon
tent eJ-

B E L L  R OCK  U G ftT -H O U S E .

activity o f M r  Spink,— who had sncoeeded M r  Macdonald in the com
mand o f the Patriot,— and his mate M r  Peter Soutar, that, although 
she did not reach Arbroath till the morning o f  the Slst, at 1 o’clock, yet 
being instantly loaded^ she was made fast to her moorings again at the 
Rock, after an absence of only 24  hours.

The weather was extremely fine to-day, and the artificers laid the F ifty - 
sixth course, or kitchen-floor, forming, like the other floors of the building, a 
part also o f the outward wall. For supporting the mward extremity o f these 
long stones, until a sufficient weight was built upon the exterior wall, the 
joiners had erected a piece o f  frame-work on the floor below on which they 
rested. T his morning at 4  o’ clock, the landing-master’s crew had com
menced their operations, and by 12  noon 34  stones were landed, together 
with the several articles mentioned above, which discharged the Patriot, 
and she again sailed for Arbroath. A n  attempt was made to-day to land 
materials at high-water with the bridge-apparatus; but, although th e  wa
ter was smooth, yet there was a certain lift in the sea, wliich occasion
ally brought a sudden strain on the frame of the bridge, and made the  
-whole shake and jerk in such a manner as to communicate a considerable 
degree o f tremor to the whole fabric o f the Beacon-house, shewing that 
this mode o f landing weighty stones could hardly be ventured upon, even 
in the very finest weather.

The building operations had icg; some time proceeded more slowly, from 
the higher parts o f  the Light-house requiring much longer time than an 
equal tonnage o f the lower courses. T he duty o f  the landing-master’s ciew 
had, Upon the whole, been easy o f  late ; for, though the work was occasion
ally irregular, yet the stones being lighter, they were more speedily lifted 
from the hold o f the stone-vessel to the deck o f the praam-boat, and again 
to the waggons on the railway, after which they came properly under the 
charge o f the foreman-builder; the artificers working the several purchase- 
tackles in raising the stones through the successive stages, finin the railways 
to the bridge, and;from thence to the top o f  the building, as represented in 
Plates I X .  and X y i l l .  I t  is, however, a strange, though not an uncommon 
feature in the human charact.^^, that when people have least to complain of, 
they are most apt to become dissatisfied, as was now the case with the seamen 
employed in the Bell Hock service, about their rations of beer. Indeed, ever 
since the carpenter of the Floating-light, formerly noticed, had been brought 
to the Bock, expressions of ffiscontent had been manifested upon various oc
casions. This being represented to the writer, he sent fo t Captain W il-
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&ou, the landing-master, and M r Taylor, commander of the Tender, with 
whom he talked over the subject. They stated, that they considered the 
daily allowance of the seamen in  every respect ample, and that the work 
being now much lighter than formerly, they had no just ground for com
plaint; M r Taylor adding, that i f  those who now complained “  were 
e\’en to be fed upon soft bread and turkeys, they would not think them
selves right,” A t  12 noon, as before noticed, the work of the landing- 
master’s crew was completed for the day. But at 4 o’clock, while the Rock 
was under water, those on tlie Beacon were surprised by the arrival of a 
boat from the Tender, without any signal having been made from the 
Beacon. It , however, brought the following note to the writer from the 
lamliiig-ma.ster’s crew.

Sir, Sir Joseph Banks. Tender.
"  W e  are informed by our masters, that our allowance is to be as 

(jcforc, and it is not sufficient to serve us, for we have been at work since 
4 o’clock this morning, and we have come on board to dinner, and there is 
no beer for us before to-morrow morning, to which a sufficient answer is re
quired before we go from the B eacon; and we are, Sir, your most obe
dient servants.”

On reading this, the writer returned a verbal message, intimating, that 
an answer would be sent on board of the Tender, at the same time order
ing the boat instantly to qmt the Beacon. H e  then addressed the follow
ing note to the landing-master.

CHAP- VI. 
IHlO, June.

“  Beo£on-houset 22<i June 1810,
‘ ‘ Sir, 5 dclock, p. m.

“  I  have just now received a letter purporting to be from the landing- 
master’s crew and seamen on board of the Sir Joseph Banks, though with
out either date or signature; in answer to w'hich, I  inclose a statement of 
the daily allowance of provisions for the seamen in this service, which you 
will post up in the ship’s-galley, and at 7 o’clock this evening I  will come 
on board to enquire into this unexpected and most unnecessary demand for 
an additional allowance of beer. In the inclosed, you will not find any 
alteration from the original statement, fixed in the galley at the beginning 
of the season. I  have, however, judged this mode of giving your people 
<an answ’er, preferable to that of conversing with them on the Beacon. I  
am. Sir, your most obedient servant,

“  To Captain W ilsm . R obert Stevenson.”
Y  y  2

Col-fL' 
i l i c  1 .nnclin"

:iC0 Wilil
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B E L L  B O C K  L IG H T -H O U S E .

“ Heaeon-koufiC, ‘̂ '■Zd June 1 8 1 0 .— Sch ed u le  of the daily Allowance 
of Provisions to be served out on board of the Sir Joseph Banks Tender.”—  
"  I 5 Ib, beef; l i b .  bread; 8 oz. oatmeal; 2  oz, barley; 2 02. butter; 
3 quarts beer; vegetables and salt no stated allowance. W hen the sea
men are employed in unloading the Smeaton and Patriot, a draught o f 
beer is, as formerly, to be allowed from the stock o f these vessels. Fur
ther, in wet and stormy weather, or when the w'ork eommeiice.s very early 
ill the morning, or continues till a late hour at night, a glass of spirits will 
also be served out to the crew as heretofore, on the requisition of the Land
ing-master.”

“  K obert Stevexson."

ivritergoeftonbo.'vrd On Wilting this Icttci' aiid scliedule, a signal was made on the Beacon 
fot the landing-master’s boat, which immediately came to the Rock, and 
the schedule was afterwards stuck up in the Tender’s galley. W hen suf- 
hcieiit time had been alloived to the crew to consider o f  tlicir conduct, a 
.second signal was made for a boat, and at 7 o’clock the writer left the B ell 
Rock, after a residence of four successive weeks in the Beacou-house. T h e  
tirst thing which occupied his attention on board o f the Tender, was to  
look round upon the Light-house, which he saw with some degree o f  
emotion and surprise, now vieing in height with the Beacon-house ; for, al- 
tliough he had often viewed it from the extremity of the western R a il-  
v.ay on the R ock , yet the scene, upon the whole, seemed far more interest
ing from the Tender .s moorings, at the distance o f  about half a mile.

Two of iiiu Seamen Tlie Smeatou having iust arrived at her moorings ivitli a cargo, a sig-
axe dismissed the ,  ,  m  i m  i i i
service. nal was made for Cajitam Pool to come on board o f the lender, that lie

might be at baud to remove from the service any of those who might per
sist in their discontented conduct. O ne o f the tw'o principal leaders in 
this affair, being the master of one o f  the praam-boats, and who had also 
steered the boat which brought the letter to the Beacon, was first called 
upon deck, and asked if  he had read the statement fixed up in the galley  
tills afternoon, and whether he was satisfied with it. H e  replied that he  
had read the paper, but was not satisfied, as it hold out no alteration on 
the allowance ; on which he was immediately ordered into the Smeaton’s 
boat. The next man called had but lately entered the service, and be
ing also interrogated as to his resolution, he declared himself-to be o f the 
same mind with the Praam-master, and was also forthwith ordered into the 
boat- T he writer, without calling any more of the seamen, went forward 
to the gangway, where they were collected, and listening to what was
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passing upon deck ; be addressed them at the hatchway, and stated that 
two of their companions had just been dismissed the service, and sent on 
board of the Smeaton, to be conveyed to Arbroath. H e  therefore wished, 
•each man to consider for himselh how far it would be proper, by any nn- 
reasonableness of conduct, to place themselves in a similar situation, espe

cially as they were aware that it was optional in him either to dismiss them, 
or send them on board a Man-of-war. I t  m ight appear that much inconve- 
niency would be felt at the K ock by a change of hands at this critical 
period, by checking for a time tlic progress of a building so intimately 
connected with the best interests o f navigation; yet this would be but 
of a temporary nature, while the injury to themselves might be insepa
rable. I t  was now', therefore, required o f any man wdio, in this disgrace

ful manner, chose to leave the service, that he should instantly make 
hi.s appearance upon deck, wdiile the Sincaton’s boat was alongside. But 
tlio-sc below having expressed themselves satisfied with their situation, 
V12. W illia m  Browm. George Gibb, Alexander Scott, John H ick , Robert 
Couper, Alexander Shephard, James Grieve, David Carey, W illia m  Pear
son, Stuart Eaton, Alexander Lawrence, and .John Spink, rvere according
ly considered as having rettumed to their duty. This disposition to mu
tiny, which had so strongly manifested itself, being now happily suppres
sed, Captain Pool got orders to proceed for Arbroath B ay, and land the 
two men he had on board, and to deliver the following letter at the office 
of the work-yard.

C H /IP . V } .

1811’, .hmr.

“  0?i B oa rd  o f  the Tender o ff  the Bell Eock^
“  D e a k  Sir , 22</ June  1810, 8 o'clock r. m .

“  A  discontented and mutinous spirit having manifested 
itself of late, among the Landing-m aster’s crew, they struck work to-day, 
and demanded an additional allmvance o f beer, and I  have found it necessary 
to dismiss D  ■— —d and M -------- e, who are now sent on shore with the Smea

ton. Y o u  will, therefore, be so good as to pay tliem tlieir wages, including 
this day only. N othing can he more unreasonable than tlie conduct of 
the seamen on this occasion, as the landing-master’s crew not only liad 
their oivn allowance on board o f the Tender, but, in the course o f this day, 
they had drawn no fewer than 24> quart pots o f beer from the stock of the 
I*atriot, while unloading her.

“  I  remain, yours truly,
“  R obert Stevenson .”

'■* T o  3 Ir  Lachlan Kennedy,'X  
Bell-Bock Office, Arhroathr  J

    
 



3 5 8 BELL KOCK LIGHT-HOUSE,

CH AP- V I .

1910, ,lune.
O n  dispatching this letter to M r  Kennedy, the writer returned to  

the Beacon about 9 o’clock, where this afternoon’s business had produced 
many conjectures, especially when the Smeaton got under way, instead o f  
proceeding to laud her cargo. T h e  bell on the Beacon being rung, the 
artificers were assembled on the bridge, when the affair was explained to 
them. H e , at the same time, congratulated them upon the first appear

ance o f  m utiny being happily set at rest by the dismissal o f its two prin
cipal abettors.

Saturday, 23d. 
Progress o f  the 
W orks 3t Arbroatli.

T h e Smeaton having landed the disaffected men and delivered the letter^ 
returned to the B ell B ock  last evening at 8  o’clock, when the landing- 
master and his crew immediately proceeded to discharge her, leaving the  
loaded praams at theii’ moorings for the night. B y  letters ffom the work- 
yard from M r  D avid  Logan, clerk o f works, the writer learned, that, when 
the two courses which the stone-cutters had now in haird Vfere completed, 
there would only be one more to prepare, and that already several o f the 
masons were about to be paid off.

The^woS B o ck , the landing o f the materials, and the building operations

of̂ oho light-room-store, went on successfully, and in a way mmilai to those
of the provision-store, To-day it blew fresh breezes; but the seamen ne
vertheless landed 38 stones, and the artificers built the Fifty-eighth and 
Fifty-ninth courses. T h e  works were visited by M r  Murdoch junior, 
from Messrs Boulton and W a t t ’s works o f Soho. H e  landed just as the 
bell rung for prayers •, after which the writer enjoyed much pleasure from 
his very intelligent conversation i and having been almost the only stran* 
ger he had seen for some weeks, he parted with him, after a short inter
view, with much regret.

Wednesday, S7th. 
SijLty.second course 
laid.

There were 46  pieces o f stone landed to-day, 16 of which were built, 
being the Sixty-second course, in which the upper brass cases for the hinges 
of the storm-shutters occurred, each o f  which weighed about 35  lb., or 1 0 0  lb . 
for the four cases with their hinges. T h e  sole or foot o f the balance-crane 
was also shifted, an operation which became necessary at the height of about 
every 16 feet o f the L ig h th o u se ; and it vi’as now raised from the store
room to the kitchen-floor. T h e  shaft o f the craire consisted o f one piece 
of 8 feet, and three of 6 feet, making its whole length 26 feet, o f which, ■ 
about 7 feet were occupied with the body and foot of the crane. The ope- « 
rations o f laying the courses in w'bich the hinge-cases o f the storm-shut-
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1810. June.
ters of the different windows occurred, like those o f the entrance-door, be
ing very tedious, the Beacon-bell was rung this morning at the very early 
hour of 3 o’clock, and as the work continued till half-past 9 at night, 
the artificers had 8  hours and a h a lf’s extra work, which yielded tbeni 
3d. of extra pay.

The Sixty-third and Sixty-fourth courses were laid to-day, consisting vvorkmen̂ wettcd t,y 
of 16 stones eacli. L ast niffht the wind had shifted to north-east, and the aea on the top

Y  , o f  the walls*
blowing fresh, was accompanied with a heavy surf upon the Rock. T o 
wards high-water it had a very grand and wonderfiil appearance. W aves 
of considerable magmtude rose as high as the solid or level o f the en
trance-door, which, being open to the south-west, was fortunately to the 
leeward; but on the windward side, the sprays flew like lightning up the 
sloping sides of the building ; and although the walls were now elevated 
64< feet above the R ock, and about 52  feet from high-water mark, yet the 
artificers were nevertheless wetted, and occasionally interrupted in their 
operations on the top o f  the walls. These appearances were in a great mea
sure new at the Bell Rock, there having till o f late been no building to 
conduct the seas, or object to compare them  with. A lthough, from the 
description o f the Edystone Light-house, the mind was prepared for such 
effects, yet they were not expected to the present extent, in the summer 
season; the sea being most awful to-day, whether observed from the Bea
con or the Building. T o  windward, the sprays fell from the height above 
noticed, in the most wonderfiil cascades, and streamed down the walls of 
the building in froth as white as snow. T o  leeward o f the Light-house, 
the collision or meeting of the waves produced a pure white hind of drift, 
which is attempted to be represented in  the Frontispiece to this work: 
it rose about 30  feet in height, like a fine downy mist, which, in its fall, 
felt upon the free and hands more like a dry powder than a liquid sub
stance. T he effects o f these seas, as they ranged among the beams, and 
dashed upon the higher parts of the Beacon, produced a temporary tremu
lous motion throughout the whole fabric, which to a stranger must have 
been frightful.

The artificers laid the Sixty-fifth course to-day, forming the fourth or saturdiiy, sooi. 
bed-room floor. They had, however, no extra hours’ work, a circumstance port on the Floating- 

which had not occurred for several weeks before. Although, fi'om the ra- 
pid progiess which was uow making with the Building, there was every 
prospect that it would be finished in the course of this lyear; yet, as the 
Light-room and its apparatus were ver^ critical parts o f the operation,
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CHAp.,vj. which vvould necessarily fall to be transported to the Rook at a late per loti
ûne. o f  the season, and were, consequently, liable to many casualties, it was

proper to make provision for continuing the Floating-light for another 
winter, in case the light should not be exhibited from the Light-house. 
T h is vessel had now been on her station for three years ; and as she lay 
at anchor in 19  fathoms water, it had, consequently, been impossible 
thoroughly to examine her bottom. W h a t  rendered her state more un
certain, was the condition o f the logs of timber employed for support

ing the temporary Railw'ays on the R ock for nearly a similar period. 
These logs were o f the common Norw'ay-fir, and when laid down m ea
sured about ten inches upon each s id e ; but after lying about three years 
ou the Rpek, they were so much wasted by the small insect formerly 
mentioned, that they would not now square to more than 7 inches, w ith
out leaving traces o f the ravages o f this animal, having thereby lost at 
the rate of about one-half inch on each side o f sound timber per  ̂annum. 
Directions had been given to J\Ir John R eid, who, during tlie summer 
mouths, had the command o f the Floating-light, and who was also pro
fessionally a sliipj-carpeiiter, to take a convenient opportunity o f trim m ing  
the vessel, in sucli a manner as to give her a list first to one side and  
then to the other, so as to get her bottom as fully examined as possible. 
T h is having been done, M r R eid  intimated that he considered her in a 
sound state. T h e  writer accordingly left the Beacon-house to-day, accom
panied by the landing-master, to see some o f the side-planks whicli had 
been dubbed or dressed with a carpenter’s adze, and, on examination, he 
had the satisfaction to find that they appeared perfectly fresh. T his was a 
matter o f some consequence to the work, as it must have been attended 
with great inconvenience, to have removed such a vessel as the F loating- 
light, and put another in her place, even for a short period. A fter this 
inspection, the writer returned to the R ock, having previously requested 
of M r  R eid  to make a report in writing, which he did in the following 
term s:

SlK,

Pharos Floating-JU ght, o ff  the B ell Rock^ 

^Otk June 1810.

“  Accoitliug to your orders, I  have, on several occasions, du
ring this month, careened the F loat, and inspected her bottom as much as 
possible while the vessel is at anchor; but I  can see no appearance of 
the wood-worm in any part of it. There is indeed plenty of sea-weed, 
mussels, and red-w^onns (creatures with many feet), but it is not this kind
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of worta that perforates the planks o f s h l j ^ g ; and as this destructive a n i - . 
mal generally makes its appearance b e t w ^  wind and water, I  am apt to 
.̂believe that the Pharos’ bottom is p e r fe ^ y  amnd and healthy. A^^ith #e- ’ 

gard to the beam and knee observed to be w&rking a little, I  will send n 
note of the scantling o f the timber that will be necessary for securing it, to  
M r Dickie, the carpenter, at Arbroath. 1, for one^have no objections to 
another winter on board, without further repairs; for though she rolls hea^ 
vily in the trough o f the sea, yet she has, upon the whole, been a very 
kindly ship to me.— I  am, Sir, your most obedient servant,

“ T o  ]SIr Stevenson. J oh n  R e id , Carpenterr

CHAP. VI

3 6 1

181 0, July.

W h ile  W illia m  Kennedy, one o f the masons,, was stepinng off the Narrow e^iw of 

bridge into the entrance-door o f the Light-house, one o f the cast-iron slips Mason®,
o f the balance-weight o f the crane, weighing about 70 lb., fell from the top 
of the iiuilding and grazed his left shoulder, but, fortunately, in so gentle 
a manner, that it hardly ruffled the skin ; a few inches nearer, it would 
have carried away his arm or killed him on the spot.

The artificers laid 13 stones to-day, and the seamen landed no fewer 
than 34! blocks.— T h e  writer had now been at the Bell R ock since the 
latter o f M ay, or about six weeks, during four o f which he had 
been a coustant inhabitant of the Beacon, without having been once oft’ 
the Rock. A fter witnessing the laying of the Sixty<-^0iv^th or second 
Course of the bed-room apartment, he left the R ock w kk the Tender, 
and went ashore, as some arrangements were to make for the futme con
duct of the works at Arbroath, wliich were soon to be brought to a close’; 
the landing-master’s crew having, in the mean time, shifted on board 
of the Patriot. In  leaving the R ock, the writer kept his eyes fixed 
upon the Light-house, which had recently got into tho fiirm of a house, 
having several tiers or storeys o f windows. N or W #  he upniindful of his 
habitation in the Beacon, now far overtoped by the masonry; where he 
had spent sevei*al weeks in a kind of active retirement, making practical 
experiment of the fewness of the positive wants o f man. H is cabin 
mej^ured not more than 4  feet 3 inches in breadth on the floor; and 
though, from the oblique direction o f the beams of tlie Beacon, it widened 
towards the top, yet it did not admit of the full extension of his arms 
when he stood on the floor; while its length was little more than sufficient 
for suspending a cot-hed during the night, calculated for being triced up 
to the roof through the day, which left free room for the admission of

Z z

Sunday, 1st. 
Write: ilesrribjs Itis 
Cabin.
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IBIO, July.

>foj»day, td. 
Case uf George Dall̂
iin impiossccl sea- 
mam

BELL ROCK LIGHT-HOUSE.

occasional visitants. H is  folding-table was attached with hinges, imme

diately under the small window of the apartment, and bis books, barometer, 
thermometer, portmanteau, and two or three camp-stools, formed the hulk 
o f  his moveables. H is  diet being plain, the paraphernalia of the tabic 
were proportionally sim ple ; though every thing had the appearance of 
comfort, and even o f neatness, the walls being covered with .green cloth, 
formed into pannels m th  red tape, and his bed festooned with curtains of 
yellow cotton-stuflP. I f , in speculating upon the abstract wants of man in such 
a state o f exclusion, one were reduced to a single book, the Sacred V o 
lume, whether considered for the striking diversity o f its story,— the mora
lity  o f its doctrine,— or the important truths o f  its Gospel, would have 
proved by far the greatest treasure.

In walking over the work-yard at Arbroath this morning, the writer 
found that the stones o f the course immediately under the comicj were 
all in hand, and that a week’s work would now finish the w hole; w'hile the 
intermediate courses lay ready numbered and marked for shipping to the 
K ock . A m o n g  other subjects which had occupied bis attention to-day, was a 
visit from some of ti e relations of George D ali, a ‘young man who had 
been impressed near Dundee in the month o f February la s t : A  dispute 
had arisen between the Magistrates of that borough and the Regelating  
Officer as to his tight o f impressing D a li, who was bona fid e  one of the pro
tected seamen m  the Bell R ock  service. In  the mean time, the poor lad 
was detained, and ultimately committed to the prison of Dundee, to remain 
until the question should .be tried before the Court of Session. H is  
friends were naturally very desirous to have him relieved upon bail. 
B u t as this was only to be done by the judgm ent o f the Court, all that 
could be said was, that his pay and allowances should be continued 
in the same manner as if  he had been upon the sick-list. The cir

cumstances of D a li ’s case, were briefly these. H e  had gone to see some o f  his  
friends in the neighbourhood of D undee, in winter, while the works 
were -suspended, having got leave o f absence from M r  Taylor, who 
commanded the B e ll R ock Tender, and had in Ms posses.sion one o f  
the Protection M edals, represented in Plate X I I . ,  and alluded to at 
page 209. Unfortunately, however, for D a li, the Regulating-Officer 
thought proper to disregard these documents, as, according to th e strict 
and literal interpretation of the Adm iralty regulations, a  seaman does 
not stand protected unless he is actually on board of his ship, or in ohoat 

belonging to her, or has the Adm iralty-ptotecUon inhis possession. H u s  or-
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der of the Board, howeYcr, cannot be rigidly foiiowed in practice; and there

fore, when the matter is satisfactorily stated to the Regulating-Officer, the 
impressed man is generally liberated. B u t  in JDall’s case this was peremp

torily refused, and he was retained at the instance o f the Magistrates- 
The writer having brought the m atter under the consideration o f  the Com
missioners of the Northern Light-houses, they authorised it to be tried on 
the part of the Light-liouse Board, as one o f extreme hardship. T h e  
Court, upon the first hearing, ordered D a li to be liberated from prison ; and 
the proceedings never went further.

D uring the three years in which the operations o f the B ell R ock L ig h t
house had been in progress, the M agistrates of the R o y a l Burgh of A r 
broath, where the work-yard was established, had shewn the utmost at

tention in forwarding the works, by every means in their power. In par
ticular, free or peculiar birth had been given to  the vessels of the 
Light-house serrice, where a crane was permitted to be erected ; aiid the 
building materials were allowed to be reshipped for the Light-house, with
out any additional charge for shore-dues. Indeed, the whole community of 
this tô vTi seemed to view the work, and those concerned with the opera
tions, in a very favourable manner. T h e  writer was therefore happy, 
at this time, in having an opportunity o f  giving effect to an arrange
ment long talked of, with the Magistrates and some of their friends, 
of taking a sail to the B ell R ock, to see the progress of the works. 
This Imving been accordingly intimated to Provost A irth , he gladly 
embarked in the Tender, along with two of the former Chief-Magi.s- 
trates, Balfour and M iln e, and Bailies D uncan, F lem ing, A n son , W ighfc- 
inau, and K id , together with M r  John Colrille, Tow n-Clerk, Messrs 
Bruce, Bell, Balfour, Johnston, Christie and Lindsay, &c. in all six
teen. T h e  vessel sailed from Arbroath at an early hoitr, but the wea
ther became thick and foggy, w ith the vrind at S .E ., Sttd it was 2 o’clock 
P. M., before she reached her moorings at the R ock , tririph being then co
vered with water, the party bad to wait till about C before a land

ing could be made. D u rin g  these four hours, the vessel had a very unplea

sant rolling'm otion : the party cast many a weary look towards the R ock  
for its appearance; and, on landing, much satisfaction was expressed 
at getting a  firm footing upon the railways. T h 6 party soon began to 
clamber up to  the Beacon, and, after examining all its parts, crossed 
the bridge, but only a few ventiuced to  the top o f L ight-house, from

Z  3 ^
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the narrowness o f the passages, and difficult position of the ladders. A f t e r  
spending fu lly three hours upon the R o c k , the water began to rise upon  
the R ailw ays, when the gentlemen again embarked, and were greeted w ith  
cheers from  the workmen. T h e  wind being fair, and the weather plea

sant, the Tender soon reached Arbroath, when the party landed, much d e

lighted w ith  their trip, while the writer was uot a little pleased at haring  
thus had an opportunity of gratifying so m any o f his friends.

Wednesday, 3d, 
Nuinher of Artificers 
on the Hock reduce 
tog .̂

T h e  artificers had yesterday laid the Sixty-eighth course of the bu ild 

ing, consisting of 1 6  stemes, o f which 1 0  had also been landed. T h e  
Tender having returned from A rbroath  this afternoon, the landing-master’s  
crew left the Patriot, and took Up their quarters again on board of th e  
Tender. T h e  artificers lodged in the Beacon had of late varied from  
tw enty-six to  thirty-one in number ; but the Railways being finished, th e  
w'ork now admitted of their being reduced to twenty-two. D uring th e  
tim e th at the R ock was covered with water, and materials could not be  
landed, the masons were employed in dressing off and repolishing any ine
qualities which appeared on the interior walls of the different apartments. 
T h e  raising o f stones from the waggons on the Rock to the top o f th e  
building, now about 80 feet in height, had become rather a tedious opera
tion. T h e  lift with the balance-crane in particular being upwards of 4 5  
feet, it  required some jirecaution and trouble in coiling such a length o f  
chain upon the barrel. I t  therefore became necessary to lessen this operation, 
by placing a winch-machine on the store-room, floor, and projecting a beam  
from the western window, to form a stage in taking up the stones, as 
will be understood by examining the third year’s work of Plate I X . ,  and  
the general view of the operations at the R ock respresented in P la te  
X V I I I .

NaifMw escape o f  
the Smeaton at the 
Bell Rock. Adviiif- 

o f Alarm -bells»

B ein g  now within twelve courses o f being ready for building tlie com ice, 
measures were taken for getting the stones o f it  and the parapet-wall o f  th e  
Light-room  brought from Edinburgh, where, as before noticed, they had  
been prepared, and were in readiness for shipping. The honour of convey
ing the upper part o f  the Light-house, and of landing the last stone o f  the  
building on the Rock, was considered to belong to Captain P ool o f  
the Smeaton, who had been longer in  the service than the m ^ter o f  
the Patriot. T h e  Smeaton w’as tlierefore now partly loaded with old 
iron, consisting of broken railways and other lumber, which had been 
lying about the R ock . A fter  landing these at Arbroath, she took on

    
 



O P E R A T I O N S  O F  1808. 3t)5

Iffiard James Craw, with his horse and cart, which could now be spared at 
the work-yard, to be employed in carting the stones from Edinburgh to 
Leith. Alexander Davidson and W illia m  K ennedy, two careful mj^ons, 
were also sent to take charge o f the loading o f  the stones at Greenside, and 
stowing them on board of the vessel at L eith . T h e  writer also went on 
board, with a view to call at the B ell R ock, and to take his passage up 
the Frith o f Forth. T h e  vrind, however, coming to blow very fresh from 
the eastward, with thick and foggy weather, it  became necessary to 
reef the mainsail, and set the second-jib. W h e n  in the act o f making 
a tack towards tire Tender, the sailors who w'orked the head sheets 
were all of a sudden alarmed with the sound o f  the smith’s hammer 
and anvil on the Beacon, and had just time to put the ship about to save 
her from running ashore on the north western point o f the R ock, marked 
“  James Craw’s horse,” in P late V I .  On looking towards the direc
tion from whence the sound came, the Building and Bcacon-house were 
seen, with consternation, while the ship was hailed by those on the Rock, 
who were no less confoiuided at seeing the near approach o f the Smea- 
ton, and, just as the vessel cleared the danger, the smith and those 
in the mortar-galley made signs in token o f their happiness at our 
fortunate escape. F ro m  this occurrence the writer had an experimental 
proof of the utility o f  the large B ells which were in preparation to be 
rung by the machinery of the R evolvin g-ligh t; for, had it not been the 
sound of the smith’s anvil, the Smeatou, in all probability, would have 
been wrecked upon the R ock. In  ease the vessel had struck, those ou board 
m igh t have been safe, having now the Beacon-house as a place o f reftxge ; 
but the vessel, wEich was going at a great velocity, must have suffered se

verely, and it was more than probable that the horse would have been 
drowned, there being no means o f  getting him out o f the vessel. O f  thi.s 
valuable animal and his master, both delineated in P late  X . ,  we shall 
take an opportunity o f  saying more in another part o f the work.

C H A t * .  V I .  

IfilO. ri.Vr

T h e weather cleared up in the course o f the night, hut the wind shift
ed to the N .E .,  and blew very fresh : and it was with difficulty that a 
communication could be made witli the Tender, after which the Smea
tou bore away for L eith  about 7 a . m . A t  9  she was abreast o f  F ife - 
ness, and at half-past 1 p. w. got safely into L eith  harhom, after a 
passage of about six hours, which was fully the quickest which the writer 
had made from the B ell R ock to L eith , a distance o f about 3 8  miles. 
F rom  the force o f the wind, being now the period of spring-tides, a very

Tho ArtificuiM (ui t(\i
BeRGon
alii rim
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1310, July.

heavy swell was experienced a t the R o c k : at 2 o ’clock on the follow
ing morning, the people on the Beacon were in a  state of great alarm  
about their safety, as th e sea had broke u p  part o f  the floor of the mor

tar-gallery, which was thus cleared of the lime-casks, and other buoyant ar
ticles ; and the alarm-bell being rung, all hands were called to render wbat 
assistance was in their power for the safety o f themselves and the mate

rials. A t  this time, some would w illingly have left the Beacon and gone 
into the B u ild in g : the sea, however, i‘an so high, that there was no pas
sage along the bridge o f  communication ; and wheii the interior o f th e  
Light-house came to be exam ined in the m orning, it  appeared that great 
quantities o f water had come'bver the walls, now 8 0  feet in height, and had  
run down through the several apartments, and out at the entrance-door. 
From  this state of things the work was stopped for two days, in the course 
o f which the joiners got the mortar-gallery refitted, and the landing-mas

ter’s crew supplied it w ith a fresh stock o f  materials for making mortar. 
Notwithstanding this state o f th e  sea upon the R ock , the Tender and  
Patriot still kept at their moorings. Such, indeed, w’as the practice o f  
the seamen, in this kind o f  life, that, unless when the wind blew from  
N .W . ,  or in such a direction as made the vessels ride with their sterns 
towards the R ock, they never thought o f  moving from their moorings, 
unless the vessels were deeply loaded.

Progress o f  the 
L i“:ht-roofn work-'

O u leaching Edinburgh, the writer found the Light-room  and R e -  
flecting-apparatus in considerable forwardness at the Greenside Company’s 
works. H e  had also received advice from Prescot, that the plate-glass for 
the wndow's would soon be in a state o f  readiness; and Messrs M eirs and 
Son of London intimated, that th ey  would cast the Bells at any time, on 
receiving a week or ten days notice. T h e  only article connected witli the  
light-room, regarding which there was a doubt, was the coloured glass for 
distinguishing the light, which had long since been commissioned from M r  
O key o f London, who, though a very ingenious artist, was rather an irre
gular correspondent.

W orks at Arbroath 
completed.

T h e  upper course o f  the L ight-hou se at the work-yard o f  Arbroath, 
was completed on the 6th, and the whole o f  the stones were therefore now  
ready for being sliipped to the R oc k . T h e  operations of the hewers or 
stone-cutters were thus brought very nearly to a c lose : only the 23  
steps o f the stone staircase o f the Light-house remained to be dressed; 
and this piece o f work was reserved for some o f the principal masons.
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on their return from the R o c k , as the steps could not be conveniently 
built until the balance-crane and other bulky apparatus were removed 
frotn the building. From  the present state o f the works, it was im 
possible that the tw o squads o f  artificers at Arbroath and the Bell 
Rock could meet together at this period ; and as, in public works of this 
kind, which had continued for a series o f  years, it  is not customary to 
allow the men to separate without what is termed a Finishing-pint,” 
five guineas were for this purpose placed at the disposal o f M r  D avid  
Logan, clerk of works. W i t h  this sum  the stone-cutters at Arbroath  
had a merry-meeting in their barrack, collected their sweethearts and 
friends, and concluded their labours with a dance. I t  was remarked, how
ever, that their happiness on this occasipn was uot without alloy. T he con
sideration o f  parting, and leaving a steady and regular employment, to go 
in quest of work, and m ix with other society, after having been liarrao- 
niously lodged for years together in one large “  G uildhall or Barrack,” 
was rather painful. T h e  completion o f this part o f the work at Arbroath 
was felt as an era in tlie L ight-hou se aifairs, by adm itting of the dis
charge o f  so considerable a number o f the artificers. M r  D avid  Logan, 
by this means also, got off to the B ell R ock , having been hitherto chiefly 
confined to the operations ashore.

C H A P. V I.

IRK), Julv.

W h ile  the writer W£« at Edinburgh, he was fortunate enough to meet Smcatunv. 
with M rs D ickson, only daughter of the late celebrated M r  Smeaton, I .Jght-hO;isc woi kfc 
whose works at the Edystone L ight-house had been o f  such essential conse- 
quence to the operations at the B ell R ock. E ven her own elegant ac

complishments are identified with her lather’s work, she having herself made 
the drawing of tlie vignette on the title-page o f the Narrative of the E d y -  
stoue Light-house. E very admirer of the w'otks of that singularly eminent 
man, must also feel an obligation to her for the very comprehensive and dis
tinct accoimt given o f  his life, which is attached to his Reports, published 
in three volumes quarto, by the Society o f Civil Engineers. M rs Dickson  
being, at this tim e, returning from a. tour to the Hebrides and W e s 
tern H ighlands o f Scotland, had heard of the Bell R ock works, and, 
from their similarity to those o f  the Edystone, was strongly impressed 
with the desire o f visiting the spot. B u t, on inquiring for the writer at 
Edinburgli, and finding from him that the upper part of the Light-house, 
consisting o f nine courses, might be se«i in the immediate vicinity, and also, 
that one of the vessels which, iu compliment to her father’s memory, had 
been named "  T he Smeaton,” m igh t also now be seen in L e ith ,— she con-
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Ml David Logan 
joins the Worlcs at 
the Rock,

sidered herself extremely fortunatie; and h avin g first visited the works at 
Greenside,. she afterwards went to L e ith  to see ‘ ‘  T h e  Smeatou,” then load

ing for the B e ll  H ock. O n  stepping on hoard, M r s  Dickson seemed to be 

quite overcome with so m any concurrent ciicunostances, tending in a pe
culiar manner to revive and enliven the m em ory o f  her departed father ; 
and, on leaving the vessel, she would not he restrained from presenting the 
crew with a piece o f money. “  T h e  Sm eaton” had been named spon

taneously, from  a sense o f the obligation which a public work o f the de

scription o f the BeU R ock  owed to th e labours and the abilities o f M r  
Smeaton. T h e  writer certainly never could have anticipated the satisfac

tion whicli he tlris day felt, in witnessing th e  pleasure it aflbrded to the  
only represeutative o f this great ntaii’s fam ily . M r s  Dickson’s stay in  
Edinburgh was short, as, in  seeing so m uch o f  the Bell Rock works, 

she had accomplished the chief object w hich brought her to this side o f  
the country. On. her return to the neighbourhood o f Kendal, the place 
o f her residence, she had th e kindness to  send the wTiter a portrait o f her 

father, together with the vignette o f  the Edystone Light-house.

A t  the B e ll R ock , M r  P eter L ogan , foreman builder, was reinfor

ced by the able and active exertions o f  his son M r  David Logan, w ho  
was now relieved from attendance at the w w k-yard of Arbroath, where 
the stone-cutters had ju st completed their operations. In  the mean  
tim e, the walls o f the L ight-hou se were progressively rising, and, on F r i

day the 6th , tlie artificers laid the Seventy-first course, consisting o f 1 6  
stones, and shifted the foot o f  the Balanee-crane from the kitchen to  
the bed-room, about 42  feet above the bridge. A  considerable time was, 
therefore, occupied in raising a stone from thence to the top o f  th e  
building. T o  remedy this, as formerly alluded to, a beam was projected  
from the western window of the light-room  store, where a winch-machine and  
apparatus were placed, with which the stones were raised from the bridge  
to the level o f  the window-sill. T h e  chain o f the balance-crane was 
then lowered, and hooked into the L ew is-b at o f  the stone, which was 
thus hoisted up, and laid in its place on the building, as will be  
fully understood by exam ining the progress o f  the work in Plate I X .  
T h is additional tackle from the store-room window gave a wonderful 
facility to th e operation o f  raising the stones j for, though the time 
o f working upon the walls o f the building was now extended to the 

whole day, yet the period o f  landing the materials upon the R ock was still
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unavoidably confined to the few hours during %vhich it was left by the tide chap, vr. 
at low-water.

diiys itr being cleaieil 
o f  a cargo.

Tho landing-master’s crew commenced at 4  o’clock this morning, 'and Thf Pâ riw 
transported 24 blocks o f stone and 8 dove-tailed joggles to the R ock in 
the course o f the day, which cleared the Patriot o f her cargo, when she 
sailed for Arbroatli, having iiow  ̂ been no less than 7 days on the birth.

Tins was, therefore, the most tedious trip since the first cargo o f this season, 
which, as before noticed, bad been on board o f  the Snieaton for 11 days.
The .stones landed to-day could not be raised to the top o f  the building, 
as the joiners had possession of the upper apartment, where they were fixing 
the framing used for supporting the floor-stones, while building. The stones 
were, in the mean time, left chiefly on the R ock, though a few were laid 
upon tire bridge.

To-day the Seventy-.second course was laid. T h e  mill-wrights, in the satmciay, sth. 

mean time, made preparations for fitting up another winch-apparatus on thê tones. 
the bed-room floor, similar to that already described for the store-room, 
by projecting a beam from its western window, which was to form anotlier 
stage for lifting the materials. W h e n , therefore, a stone was landed 
on the R ock, and conveyed along the Railways, within reach of the 
winch-apparatus upon the bridge, and raised to its level, it was next 
hooked by the chain of the winch on the store-room floor: having at
tained that height, it  was laid hold o f by the chain o f the machinery 
on the bed-room floor; and last of all, it ŵ as hooked to the chain of 
the balance-crane, by which it was raised to the top o f the walls and laid 
in its place. T h e  series o f machinery now in motion on the Bell Rock, 
was very complete, and gave great facility to the landing o f the materials.
A  set of tackle was at work at the landing-cranes on the eastern and 
w'esteru side of th e R ock , for lifting the stones from on board of the 
Praam-boats, and laying them on the waggons: from thence they were 
wheeled along the Railways to the bridge; from which they were suc
cessively lifted, as has been described, by the machinery upon i t ; then 
by that in the store-room; next by that in the bed-room, and last of 
all by the balance-crane,— as will be more particularly seen in the 
third year’s work of Plate I X , ,  and in the General V iew  o f the W ork s,
Plate X V I I I .

3 A
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C H A P . V I .

1910, July. 
M onday, Olh. 

Last c a r ^  o f stone 
shipjicd Artiroath.

A t  Arbroath, the P atriot had now loaded the last cargo of building 
materials from that port, consisting o f  6 5  pieces o f stone, 4 dove-tailed jog 
gles, 1 8  casks of po2zolano, lime, sand, and cement, with three cart-loads 
o f tim ber, and th e  necessary supplies of provisions for the Tender ami B ea
con-house. From  the interest which the inhabitants o f Arbroath took in 
all that concerned the B ell R ock Inght-house, it soon became generally 
known that tlie last cargo from the work-yard was loading. Upon this 
occasion, the ships in the harbour hoisted their colours, in compliment 
to the approaching temiination o f  the works ; and, at 7 P- m ., a great con
course o f  people collected on the quays, who united in giving three hearty 
cheers, as the P atriot sailed from the harbour. A t  the Bell Rock, the 
building-artiiicers were at a stand to-day for want o f materials, and were 
employed in dressing off and polishing the interior of the building, while 
the landing-master’s crew were removing lumber from the R ock, which, for 
the present, was pu t on board o f the Tender. T h e  joiners and mill-vmghts 
were occupied in framing a centre for building the dome-roof of tlie li
brary.

TuCi'dav, loth. T h e  Patriot reached her moorings this morning, but it was then blow

ing a fresh gale from W . S . W . ,  and the Tender’s boat had much difficulty 

ill getting her hawser reeiyecZ through the eye-bolt of the floating-buoy. N o  
materials could be landed on the R ock to-day.

vvi;diioad.-iy, uth. 1 lie Weather being moderate, with the wind at S .E ., the landing- 
master .s crew proceeded this morning to discharge the Patriot at the early 
hour o f 3 o’clock ; and in the course o f  the day, 3 0  blocks and 2 dove-tailed 
joggles o f stone, and 7  casks o f pozzolano, lime, and sand, were landed, besides 
some timber, which occupied them  till 8  o’clock p . m ., with little inter

mission. D u rin g  this time also, the artificers laid the Seventy-third course, 
consisting o f 15 stones.

Tiiui'iday, 19 th, 
Libr.iry rioorlaid.

T lie  building-artificers laid the Seventy-fourth course to-day, being the  
floor o f  the library or strangers’ room, which, like the others, consisted 
altogether o f 18 stones; but o f the floor coiu'ses, as before noticed, only 
sixteen stones were laid in the first instance, the centre and the stone 
connected with the man-hole being left for the conveniency o f  moving  
the machinery as the building advanced in height. T h e  seamen land

ed 2 5  blocks o f stone, and the remaining 2  dove-tailed joggles which 
discharged the P a tr io t; and at 2  p . m , she sailed for Leith, to load a
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cai'go o f the upper courses o f the Light-house, which had been worked 
at Edinburgh. T h e artificers on the R ock were now reduced to 22, there 
having been 6 o f  their number sent ashore at this time. The Smeaton 
having loaded 4S  stones at Leith , with sundry otiier materials, arrived to
day at the Bell R o c k ; but the praams were still at their moorings, loaded 
with part of the former cargo, which the builders could not yet receive.

To-day the building-artificers laid the Seventy-fifth and Seventy-sixth 
courses, consisting each of 12 stones, and tlic seamen landed 11 stones, be

ing the remainder o f the Patriots cargo.

T h e Seventy-seventh and Seventy-eighth courses were laid to-day : 
the landing-master’s crew discharged 26  blocks o f stone, and SO dove
tailed joggles from the Smeaton, and landed them on the Rock. A s  
it  blew very fresh from the S .W ., it was a hard day’s work for the sea
men, who commenced this morning as early as 2  o’clock to load the praam- 
boats, and it was between 7 and 8 iu the evening before the boats return
ed on board o f the Tender for the night.

The artificers laid the Sevcnty-nintli and Eightieth courses to-day, 
consisting of 1 2  stones each, and had no less than seven and a half hours 
of extra time, having been at work from 4 o’clock this morning till 9 in 
the evening, owing to some difficulty which occurred in lajnug the course, 
in which the upper storm-hinge cases occurred.

T h e  artificers laid the Eighty-first course, consisting o f 12 stones from 
Craigleith Quarry, being one of these worked at Edinburgh, in which a 
groove, for an iron-ring, was cut, as an additional security for the superin
cumbent weight of the cornice. In  the First course o f the D om e of St 
Paul’s o f London, a continuous chain had been sunk into a groove, in order 
to bind the haunches o f the arch more firmly together. M r  Smeaton, al
luding to this in his Narrative, also inserted a chain into each o f his fioor- 
courses at the Edystone Light-house. Being of an arched form, these 
chains inserted into grooves, cut in the haunch-courses o f aixhes, have a 
tendency to counteract their pressure outwards. A t  the Bell Rock, the 
writer, however, designed the floors in such a manner that each project
ed from the outward wall o f  the building towards the centre, and the 
whole being grooved iu a lateral direction, in the joints, like the deals of  
a common floor, became as one stone, having a perpendicular pressure up-

3 A  2

q'r f 
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C H A P -V J .

lam, July-

Friday, 13th.

Satui'day, 14th,

Sunday, JJlft-

Monday, Ifith.
n jtig-bar course 1 aij ̂
Floors described.
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on the walls. Even in the dome-roof of the library, though it has a sphe
rical appearance within, yet the stones are all laid upon horizontal beds^ 
the dome being formed by hollowing the under beds, and making them  
overlap or project inward beyond each other, the pressure being still per
pendicular upon the walls, instead of thmstiiig outwards, as in the case of 
an arch.

DcJ'Cfipiio]1 of the

Toti-dfiyi nch- 
T he Dome course 
occtspicB much tune 
in laying*

Instead of a continuous chain, as at the Edystone ardies, the writer 
here introduced a flat-bar o f the best Swedish iron into tire Eighty-first 
course, having been previously connected in three pieces with scarf'jointi; 
and screwed bolts, with nut.s. T h is  bar was set on edge in the build
ing : it  measured 3 inches in depth, 1 inch in thickness, and was in 
weight about 4 0 0  lb. avoirdupois. T h is bar was fitted into a groove 3  
inches in width, and 4 inches in  depth, cut in the upper bed of the 
course. T h e  bar' having been heated as nearly as m ight be to the tem 
perature o f  about 150  or 1 6 0  degrees o f Fahrenheit, it was floated or run 
up flusli vvitli lead, in a very careful and complete manner by M r  John 
Gibson, plumber o f  L eith , w'ho entered so much into the spiiit o f  this 
work, that he attended the operation him self: no pains was, therefore, 
spared in having this body o f  melted lead properly connected with the cir
cular bar o f iron. B y  this means tlie iron was preserved from the acces
sion o f moisture, and, being much stronger than copper, it was prefeiTed to  
tliat more ductile metal. T he stones of this course were soon laid, but 
the artificers were occupied .so long with the application o f the ring-bar, 
that they had been at work from 4  in the morning till 8 in the evening. 
T he Smeaton being discharged, sailed again for Leith , to take on board 
the last cargo o f stones for the Light-house. T h e  artificers could only 
receive 7 blocks o f stone and 7 joggles to -d a y ; the Hedderwick Praam - 
boat w’as accordingly left at her moorings with the remainder of the Smea- 
ton’s cargo still on board.

T ile  seamen landed 3  cask s-of pozzolano and lime, 4 joggles and 6  
blocks o f stone, which discharged the praam-boats. The artificers laid  
8 stones o f the Eighty-second course, forming part o f the dome-roof of the li
brary. T h is  course consisted o f 3 6 stones, which were attended with much 
more difficulty than those of the ordinal)" courses: from their projecting 
into the apartment, and being also more easily injured, they required more 
precaution in laying and in the fitting of the joggles. T h e  artificers were 
therefore at work to-day from 4 in the morning till half-past 8 in the even-
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in laying one-half o f  this course. From  the prevalence of S. W ”. winds, 
the Patriot only reached L eith  at one P. 31. yesterday, and commenced load
ing this morning, when she took on board 3 2  pieces o f stone. T he Smeaton 
having also arrived at L eith  this afternoon, both vessels were now off the 
station, and it was found necessary to dispatch one of the Floating-light’s 
boats to A rbi’oatli, for a supply of pozzolano, lime, and sand, and also for 
provisions for the people at the R ock,

CH A P. V f.

1810, July.

The building-artificers laid the remaining 8  .stones o f the Eighty-second  
course to-day, and had three and a half hours o f extra time. T he landing- 
master’s crew having no materials to land upon the R ock, were employed to

day in collecting a variety of articles, and clearing the Building and Beacon  
of implements not now wanted, which were carried on board of the Tender. 
The F loating-light’s boat returned this afternoon from Arbroath, and imme

diately landed her cargo. T h e  landing-master’s crew had for some time 
past been reduced to nine men, being little more than was necessary for 
working the Tender when she got under way j but at the R ock  they had the 
daily assistance o f a boat and five men from the Floating-light,

W ednesday, 18th. 
LBiding-maalcv’s 
crew reduced in 
numher.

T h e Patriot arrived at the Bell R ock this evening at 9  o’clock, with a Thursday, soih. 
cargo of the cornice-stones; but, as it blew a fresh gale from the K .E .,  the the Rook. 
Tender’s boat could not make fast her hawser to the moorings, and she 
was obliged to stand in for the B a y  of Arbroath. There being, of 
course, no building materials on the R ock, the artificers were employ
ed in dressing off and polishing some of the joints in the interior o f the 
Light-house. A t  high-water to-day, it being now the tim e of spring-tides, 
there was a great deal of sea upon the R ock ; considerable sprays rusli- 
ed uj) to the smith’s gallery on the Beacon, and the water occasionally 
rose ill jets to the height of 40  feet upon the building.

T h e gale from the N .E . still continued so strong, accompanied witli a 
heavy sea, that the Patriot could not approach her m oorings; and, al
though the Tender still kept her station, no landing was made to-day at 
the R ock. A t  higli-vvater, it was remai'kcd, that the spray rose to tlie 
height o f about 6 0  feet upon the building. T h e  Smeaton now lay in L eith  
loaded; but the wind and weather being so unfavourable for her getting  
down the Frith, she did not sail till this afternoon. I t  may here be pro

per to notice, that the loading of the centre o f the Light-room  floor, or last 
principal stone of the building, did not fail, t i  put on board, to excite

Friday, gist- 
(Ceremony obscivec 
at loading the Iasi, 
stone at [iCith-
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ISIO , Juiy.

Monday, Hd, 
3tany Strangers vi
sit Ih-e present inte
resting sta:e o f tlic 
W orks.

B E LL ROCK LIGHT-HOUSE.

ail interest among those connected with the work. W'^hen the stone W'as laid  
ujion tile cart, to be conveyed to L eith , the seamen fixed an ensign-staff and 
flag into the circular hole in the centre o f the stone, and decorated their 
own hats, and that of Jamc.s Craw’s, the B ell H ock carter, with ribbons ; 
even his faithful and trusty horse Bassey, ^vas oinamented with beaus and 
streamers o f  various colours. T h e  masons also provided themselves with 
new aprons; and, in this manner the cart was attended in its progress to 
the ship. W h e n  the cart came opposite the Trinity-H ouse of Leith, 
the officer of that Corporation made his appearance, dressed in his uni
forms, with his staff o f  office; and when it reached the harbour, the ship
ping in the different tiers where the Smeaton lay, hoisted thek colours, 
m anifesting, by these trifling ceremonies, the interest with which the pro

gress o f  this work was regarded by the public, as ultimately tending to 
afford safety and protection to the mariner. -The wind had fortunately 
shifted to the S . W . ;  and about 5  o’clock this afternoon the Smeaton 
reached the B ell R ock . T h e  writer had also the satisfaction soon after
wards to see the P atriot made fast to her moorings; but there was still 
too m uch sea to adm it o f landing upon the R ock.

T h e  present interesting state o f the Light-house, which had now at

tained the height o f  9 0  feet, induced a great many strangers to visit the  
B e ll R ock , wLile the machinery was in operation, and the Light-house and 
Beacon were connected with the w^ooden-bridge; and beams were project

ed from the windows o f  the store-room and bed-room, for the si^pension 
o f  the tackle with which the stones were raised. T h e Stone-lighters and 
T en der also lay in the offing at this tim e, while the Praam-boats were 

occasionally at the landing creeks on tlie eastern and western sides o f  the 
R ock , delivering the stones, which were afterwards wheeled along the rail
ways. T h e  whole, as shewn in P late  X V I I I . ,  afforded gi’eat pleasure, and  
excited the sm'prise o f m any visitants, who often endured much hardship 
in open boats, on a passage o f from 12  to 2 0  miles, from the shore. T w o  
parties, under these circumstances, landed to-day, among w'hoin were  
M essrs G ella tly  and Maepherson, accountants, from the Greenside works 
at Edinburgh. T his being the fifth day o f the gale, much relief was felt 
at the R ock  on the arrival o f  the boats.

T uesday, Sd, 
D ifficulty o f  landing 
ami rffising the 
stones o f  the Cor-

A t  6  o’clock this morning. Captain W ilso n  and his people left the Ten
der to load the praam-boats with stones from the Patriot, so as to be ready 
at tide tim e for landing them on the R ock. I n  the comse o f  this day,
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the wliole o f the E ighty-th ird , and 2l stones o f the E ighty-fourth  courses 
were landed in safety, which greatly relieved the writer’s m ind as to the 
practicability o f  landing the stones o f the E igh ty -lifth  course, forming 
the balcony-walk and light-room floor, as shewn in Plates X I I I .  and X V I .  
The stones of this course measured feet in length, and weighed up

wards o f one ton each. For the safety o f these unwieldy and more de
licately formed stones, Captain 'W ilson had made so:ne very judicious 
arrangements. In  particular, he had procured piece.'; o f m atting, and 

the seamen o f the Tender and Floating-light had been at work for some 
time, preparing additional defenders, made o f old ropes. B y  a proper 
application o f  these, the stones wcjit safely through the progressive stages 
o f being taken from the hold of the Smeaton, and laid on the decks 
o f the praam-boats, after which they were delivered by the landing-appa

ratus on the B e ll R ock, laid on the stone-waggons, conveyed along the 
railw ay to a centrical position under the bridge, and raised by four different 
sets o f  tackles to  the top o f the building, as will be understood by exa
m in in g  Plates I X .  and X V I I I .  These several movements were for

tunately accomplished with all the stones, without even a trifling injury 
being done to any of them. T h e writer, in the course o f  this day’s Avork, 
remarked, that, from the time that one o f these large blocks was laid 

upon the waggon at the landing-apparatus, till it reached the top o f the 
building, then about 95  feet in height, it required, on an average of 
eight observations, at the rate o f 14  minutes for each. Tlioiigh the num

ber o f stones landed to-day was only 18, yet there being still some remains 
o f  sea from the former gale, much care and attention became neces

sary in the management of these unhandy materials. T h e  landing-mas

ter 's  crew, who were frequently working up to the middle in water, were oc
cupied till 10 o’clock at night before they returned to tlic Tender. The  
building-artificers were no less constantly employed, though they only 
laid 8  stones o f  the Eighty-fourth course to-day, after continuing their 
operations till 9  o’clock i ‘. bi.

CHAP. VI. 
19ia, .Inly.

T h e landing-m aster’s crew commenced their operations again this m o m - weCne-sttay, 

ing at 6, and, in the course o f the day, they landed 10 stones o f the E ig h ty - OTmiĴ ed™'' '̂ '*'**̂**̂ 
fifth, being the course immediately under that o f the balcony ; together witli 
14 dove-tailed joggles for the joints, as will be understood by examining the 
diagrams of P late X T I I .  T h e  building-artificers laid the remaining 8  
stones of the Eighty-fourth course. T he Patriot having been cleared this
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1810, July.

iiight stouts of the 
Baicoiiv course laid.

B E L L  R O C K  L I G H T -H O U S E .

evening o f  her cargo, sailed to Arbroath for a supply of water and provi
sions for the people on the Rock, as the stock at this time was gettin g  
low, from the vessels having of late been m uch off the station, while em 
ployed in bringing the stones from the work-yard at Edinburgh.

T h e  budding-artificers having now 8  blocks o f  the Eighty-fifth or B a l

cony course at hand, ivhich, in one length, formed the balcony-path and 
Light-room-floor, excepting the centre-stone, as will be seen from the dia
grams in Plate X I I I . ,  above alluded to, they commenced work at 4- 
o’clock this morning; but such was the difficulty attending the layin g  
and fitting the joggled joints of these long stones, that it was 10 p. m . 

before they were laid : they had, therefore, no fewer than eight extra  
liours to-day, which yielded the high rate o f  7s. fid. to the workmen, 
and 13s. to the foremen, besides their stated wages and provisions. T h e  
landing-niaster^s crew transported the rem aining 8 blocks o f the balcony 
to  the R o c k ; and, when the last stone was raised in safety through its 
various stages to the top o f the building, three cheers were given by all 

hands.

Thiu'sday, S7th. 
Balcony course com. 
jjiotcd.

FriJay, 26tli- 
tiighty.isixth course 
Iiuili.

T h e  winds were still moderate, but it rained very heavily at times, and  
the artificers were very uncomfortably situate on the top of the w alls. 
T h ev , however, persevered in completing the laying o f the balcony-coursc 
under every disadvantage. T h e Patriot returned to the Rock this after

noon, with a supply of provisions and necessaries; when she was dispatch
ed to M ylnefield Quarry, for the first cargo o f  stones for the establish
m ent o f  houses at Arbroath, about to be erected for the use o f the fa
milies o f  the BeU R ock  Light-keepers, it bein g only intended to lodge  
the keepers themselves at the Rock.

T h e  artificers had finished the laying o f  the Balcony-course, except

ing the centi'e stone of the light-room floor, which, like the centres o f  the  
other floors, could not be laid in its place till after the removal o f the foot 
and shaft o f the balance-crafle. This stone ■was accordingly left on board  
o f the Smeaton, to be landed with the last cargo. T h e Eighty-sixth course, 
consisting of 8  stones, being the first o f the Parapet-wall of the light-room , 
was landed and built. D uring the dinner hour, when the men were oflT 
w'ork, the writer generally took some exercise by  walking round the w’alls, 
when the R ock was under water. B u t to-day his boundary was greatly en
larged, for, instead o f the narrow wall as a path, he felt no small degree o f
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pleasure in walking round the balcony, and passing out and in at the space 
allotted for the light-room door. In  the labours o f this day, both the ar
tificers and seamen felt their work to be extremely easy, compared with 
what it had heen for some days past.

The building-artificers laid the Eighty-seventh and Eighty-eighth  
courses, consisting each of 8 stones; and having made another long 
day's work, they had eight extra hours pay. T h e landing-master’s crew- 
transported 2 casks of pozzolano, 3 of lime, and 2 o f sand, with 23 blocks 
of stone, to the llo ck , which completed the landing o f the masonry of the 
exterior walls of the Light-house. Immediately before dinner the bell rvas 
rung, and all hands being assemljled, prayers were read as usual in the arti
ficers’ barrack-room.

S77

CHAP. v r .

1810, July.

Sunday, 30th.

Captain AVilson and his crew had made preparations for landing the Ceremony noseivea 
last stone, and, as may well be supposed, this was a day o f great interest at 
the Bell Rock. “ That it might lose none o f its honours,” as he ex
pressed himself, the Hedderwick jiraam-boat, with ivhich the first stone 
of the building had been landed, w'as ajrpointed also to carry the last. A t  
7 o’clock tills evening, the seamen hoisted three flags upon the H ed- 
dervviek, when the colours of the Dickie Praam-boat, Tender, Smeaton.
Floating-light, Beacon-house, and Light-house, were also displayed, and 
the weather being remarkably fine, the whole presented a very gay appear
ance, and, in connection with the associations excited, the eifect ivas very 
pleasing. T h e  praam which carried the stone was tow'ed by the seamen in 
gallant style to the Rock, and, on its arrival, cheers were given as a finale 
to the landing department.

The Ninetieth or last course of the building haviiiir been laid to-dav, „ i'fonday, smii.
°  “  - Cerortiony at layuig

which brought the masonry to the height of 1 0 2  feet 6  inches, the the kst stone of 

Lintel of the light-room door, being the finishing-stone of the exterior 
walls, was laid with due formality by the writer, who, at the same time, 
pronounced the following benediction: “ I^fay the Great Architect of the 
Universe, under whose blessing this perilous work has prospered, preserve 
it as a guide to the Mariner.”

T h e artificers were employed to-day in taking down the tackle and ,,  Tuesday, sist.
i  Machinery yartljr

machinery from the store-room and kitchen-floors, which were put on dismantled, 

board one of the praam-boats, and conveyed to tire Tender. The join-
3 B
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August,
Wt’irlrtcsday, iyt- 

Vofjt and 6naft o f 
/3a.lanc«-crane takwi 
do

Thursday, 2d*

Friday, 3d. 
l^ord Kellie ^vith a 
party visits the Bell 
Rock,

BELL ROCK LIGHT-HOUSE.

ers were assisted at low-water by some of the sepnicn, in preparing the  
lower parts o f  the beams o f  the Eeacoii house, fo: receiving’ a coat o f hot 
pitch and tai’, as usual, before winter, to defend them against the ravage  
o f  the insect which, as before noticed, had made a considerable impres- 
siofi on the soles o f the beams, where they rested upon the Rock, T h e  
Patriot had sailed for M ylneheld Quarry; and the Smeatoti, being now dis
charged, left tile Rock for Lord E lg in ’s works at Charlestown, to load 
limestone for the’ light-keepers* houses, to be built at A i ’broath. T h e  
Tender continued at her moorings, and took on board from time to tim e  
such implements and apparatus as were no longer wanted at the R o c k . 
T h e  Floating-light, from the uncertainty attending the period of finishing  
the light-room and its apparatus, and consequent exhibition of the ligh t  
from the building, had, perhaps, a long tim e yet to remain at her sta
tion ; but one of her boats was to be regularly sent with five seamen, to  
assist at the opcratiot)s,on the Rock as formerly.

T h e  artificers and seamen were employed to-day, as yesterday, in clear

ing the building of lumber, and in coating the beams of the Beacon with  
a mixture o f tar and pitcli. T h e  body o f the Ralance-crane was also sup
ported w'ith beams on the walls o f the light-room, in such a manner that its 
machinery could be applied to lowering its foot and shaft down through 
the apertm'es left for this purpose in the floors o f the several apartments. 
T h e  machinery of this useful implement thus supported, was yet to be 
used in laying centre-stones in the floors o f the store-room, kitchen, bed

room, library and light-room ; and also in taking up the cast-iron sash- 
haines and other weiglity apparatus o f the light-room.

T h e  several apartments o f  the building being now entirely cleared oi‘ 
the tackle and apparatus connected with raising the materials, the artificers 
were in readiness for laying the centre-stones o f the several floors.

T h is morning, between 7  and 8 o’clock, the works of the Bell R ock  
were visited by  the E arl o f K ellie , the Honourable M r  Methven Erskine, 
M r D avid  M onypenny, Sheriff o f Fifeshire and one o f  the Commissioners 
of the Northern Light-houses (now Lord Pitm illy), and his Lordship’s bro
ther, M r  Alexander M onypenny. T h e party had left Cambo-house, upon 
the coast o f F ife , at an early h o u r ; but the wind being from the south
west, and blowing fresh, had rendered their passage very uncomfortable. 

M^hen the boat reached the Tender, the party came on board, as it was
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too early in the tide for landing on the Rock, which was still under wa
ter ; but when the railways made their appearance, the party proceeded to 
the western-wharf, and Lord Pitm illy having been the first of the L ig h t
house Commissioners who had landed here, it was named Pitm illy WJmrf. 
After viewing the R ock, which was now partially dry, they ascended to the 
Beacon-house, arid passed along the bridge, with all its difficult steps, to 
the Light-house, where the servants had contrived to cover a table, made 
up with detached planks, on which the first breakfast was laid out in the 
Bell Rock Light-house. A fte r  having gone over the whole o f the works, 
they left the R ock about mid-day.

CHAP. V I . 

1810, Aû û t>

A t  3 P , M . ,  the necessary preparations having been made, the artifi- centre-stone o f  the
°  Light-room floor laid

cers commeneea the completing ot the noors or the several apartments, t>> the writer, 
and at 7 o’clock the eentre^stone of the light-room floor was laid, which 
may be held as finishing tlie masonry of this importeat 'National Edifice.
A fter going through the usual ceremonies observed by the Brotherhood 
on occasions of this kind, the writer, addressing him self to the artificers 
and seamen who were present, briefly alluded to the utility o f the under
taking, as a monument of the wealth of British Commerce; erected throngh 
the spirited measures of the Commissioners o f the Northern Ivight-houses, 
by means o f the able assistance o f those who now surrounded him. H e  
then took an opportunity of stating, that toward those connected ivith 
this arduous work, he would ever retain the most heartfelt regard in all 
their interests.

W h e n  the bell was rung, as usual, on the Beacon this morning, 
every one seemed as i f  he were at a loss what to make of himself. 
There w'as, however, upon the whole, still much to do to the L igh t
house, which is only yet to be considered in the state of a house w th  
its outward wall b u ilt ; but, before being useful or habitable, it must be 
roofed over, internally finished, and provided with the necessary furni

ture and utensils. A t  this period, the artificers at the Rock consisted 
of 18 masons, 3 joiners, 1 mill-wright, 1 smith, and 1 mortar-maker, 
besides M essrs Peter Logan and Francis W a tt , foremen, counting in all 
2 5 ;  and matters were arranged for proceeding to Arbroath this afternoon 
with all hands, as it now became neces.sary to new-model the works 
there. T he Sir Joseph Eank.s Tender had by this time been afloat, with 
little intermission, for six months, during the greater part of which the 
artificers had been almost constantly oflT at the Rock, and were now much

S B  3

Saturday, 4tli. 
Ariificers tlie 
Rock.
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in want o f necessaries o f almost every description. N ot a few' hail lost 
different articles o f their clothing, which had dropped into the sea from 
the Beacon and B u ild in g ; some ivanted jackets, others, from want o f  
hats, wore night-caps ; each was, in fact, more or less curtailed in his 
wardrobe, and, it must be confessed, that at best, the party were but in a 
very tattered condition. T h is  morning was occupied in removing the arti
fic e r  and their bedding on board o f the T en der; and although tlieir per

sonal luggage was easily sJiifted, the boats had, nevertheless, many articles 
to remove from the Bcacon-house, and were consequently employed in this 
service till I I  a . M . A l l  hands being collected and just ready to em 
bark, as the water had nearly overflowed the R ock, the writer, iu taking  
leave, after alluding to the liarinony which had ever marked the con
duct o f  those employed on the B ell R o ck , took occasion to compliment 
the great zeal, attention and abilities of M r  Peter Logan and M r  
Francis W a t t ,  foremen, Captain .Tames W ilso n , landing-master, and 
Captain D avid  Taylor, commander of the Tender, who, in their seve

ral departments, had so faithfully discharged the duties assigned to them, 
often under circumstances the most difficult and trj'ing. I 'h e  health  
o f these gentlemen was drunk with much warmth of feeling by the arti
ficers and seamen, who severally expressed the satisfaction they had  
experienced in acting under th e m ; after wliich, the whole party left  
the R ock.

T he u-ritcr meets 
with his assistant* 
ashore.

Sunday, dth.

In sailing past the Floating-light, mutual compliments were made by a 
display o f  flags between that vessel and the T e n d e r ; and at !> p. m . the 
latter vessel entered the h;u'hour o f  x\rbroath, where the party were heartily 
welcomed by a numerous company o f spectators, who had collected to see 
the artificers arri^re, after so long an absence from the port. In  the  
evening, the writer invited the foremen and captains o f the service, 
together with M r D avid  L ogan , clerk of works at Arbroath, and M r  
L achlan K ennedy, engineer’s clerk and book-keeper, and some o f their 
friends, to the principal In n , where the evening was spent very happily ; 
and after “  H is  M ajesty ’s health,” and “  T h e Commissioners o f  th e  
Northern Light-houses,” had been given, “  Stability to the B ell R o c k  
Light-house” W'as hailed as a standing toast in tlie Light-house service.

T h e  author has formerly noticed the uniformly decent and orderly deport
m ent pf the artificers who were employed at the B ell R ock  Light-house, 
and to-day, it is believed, they very generally attended church, no doubt,
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with grateful hearts for the raany Harrow escapes from personal danger 
which all.of them had more or less experienced during their residence at 
the Rock.

S 8 0

C H A P . V I , 

IfilO , Allgust.

Hitherto the account o f these works has been given in the form of' a Monday, etii. 
D iary ; but now- that the chief difficulties of the undertaking are overhu^idiug^LighluIti- 
it is proposed to quote only particular dates in reference to their pro- 
gress. A t  the meeting of the Comraissiouers o f the Northern L ight
houses, held at Edinburgh in the month of Jtily 1 8 1 0 , it had been re
solved to purchase a piece of ground contiguous to the harbour o f A r 
broath, which presented an unobstructed view o f  the Bell Rock I.<ight- 
hoiise, on which a suite of W ildings was to be erected, for the accom
modation o f the families of the light-keepers and seamen of the Tender, 
and also for the necessary store-houses. M r  Charles Cunniagliain, Se
cretary to the Light-house Board, accordingly corresponded with M r  
Jolin N icol, wi'iter in Arbroath, who purchased the ground for the site o f  
these buildings, together with a small court-yard and blcaching-green, as 
arranged and laid out in Plate X I I .  In constructing tliese buildings, and 
enclosing an extensive piece of garden-ground tor the use o f this establish

ment, the artificers, who had just returned from the R ock , were norv to be 
employed.

T h e  P atriot had returned from Mylnefield Quarry to Arbroath with the Dm V o n  ^ to n e  d i a r *  

first cargo o f stones, for the use of these operations, wffiich w-erc about e ebmi -

to be landed duty-free, when the Custom-house ofiicers interposed, de

manding the duty of 3S per cent, on stone carried coast-n-ays, a.s the 
buildings at Arbroath were not considered as coming wnthin the exemption 
granted for the Bell Rock Light-house. A fter  representing the circumstan
ces of the case to the Board of Customs at Edinburgh, it was found that 
another petition would have been required to the Lords of the Treasury, 
before the present exemption could be granted; but the extent of the duty 
in question being tiifliug, the Light-house Board declined making any fur
ther application, and the duty w'as therefore regularly paid for tlie stones of 
this compartment of the work.

T h e  writer finding that the B ell R ock work-yard at Arbroath, which had Three year* o f  the
lease o f the W c 
yard given up.been taken upon a lease o f seven years, could be dispensed with after the term

o f M artinm as, thereby leaving three unexpired years o f  the tack still to run, 
the lease was cancelled by the landlord, on his being paid one year’s rent
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in name o f damages. T h is  afforded a satisfactory proof of the termination 
o f the works, at least three years sooner than the period calculated upon  
at its commencenient. T h e  great circular platform in the work-yard, 
shown in  Plate XII., wliich measured 4 2  feet in diameter, and was sunk 
2  feet 6  inches under the level o f the surrounding ground, used for 
laying and marking the courses o f the Light-house, before they were 
shipped for the R ock, contained a great quantity o f stones suitable for 
the interior walls o f  the light-keepers’ houses. The fimt operation o f  
the builders, therefore, was to remove the stones of this platform to the  
site o f the new ImUdings.

FriJay, 9tli. 
Base-Ii/ic measured 
on tlie Sands of 
Ba rrv'.

T h e  waiter, with a view to making a survey o f the coast contiguous to  
the B e ll R ock, or from Fifencss to the Redliead, embraced the present as a 
convenient time for measuring a base-line. F or this purpose, the Sands of 
Barry, about 9  miles westward from Arbroath, were selected; and he pro
vided him self with the following apparatus: a strong iron-chain o f the  
length of lOO feet, carefully graduated; 5  rvooden coffers, each 2 0  feet 
in length, 5 inches in width, and 3 inches in deptJi, ou which the chain  
was to be stretched ; 10  o.oken stakes, 4  feet in  length, and 4 inches 
square at the top, for marking off distances o f  1 0 0 0  feet; 10 picket-rods 
o f fir timber, measuring 8 feet in length, w ith cross boards at th e  
to p ; 2  spars of 20  feet in length, with small red flags for marking th e  
termination at each end of the L ine ; and one o f M essrs M iller and A d ie ’s 
best Theodolites. W i t h  these, he left the harbour o f Arbroath at 5 on 
the morning o f  the 9th of A ugu st, in one o f the B e ll  B eck  boats, manned 
with .six seamen, and accompanied by one o f his assistants. A t  8 o’clock 
they reached tlie small village called the F eu s ; and after walking about 
two mUes and a half along the Sands o f Barry, flag-staffs were erected 
at the extremities o f the line intended to be measured, which, in  
relation to each other, were situate by compass S .W .  ^  S., and N .E .  
1  N . T h e  next operation was to mark off the first 1000  feet o f the  
line in a general way, with the picket-rods, into spaces o f 100  feet. 
T h e wooden coffers, or trough.s, for levelling and directing the chain, 
were then laid on the sands, which being naturally very flat, required 
only that certain places o f  the track should be partially cleared w ith  
the spade. T h e chain w'as then stretched by two o f the seamen, to a 
degree o f tension which they were directed to give it, by as regular 
and uniform u strain as possible; and the links being all previously 
examined, the distances were carefully marked w ith  an iron pricker. In
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tliis manner, the whole length of a line, extending to 1 0 ,8 6 6  feet and 
inches was measured. Tliis was altogether a most laborious ope

ration, occupying 14 hours, including the short time the party were 
at their meals, which wore taken on the field. T h e  line having been 
thus gone over from North-cast to South-west, the operation w'as reversed 
as a check, from South-west to N orth -east; the result o f  which was not a 
little satisfactory, as the second measurement only varied one inch from 
the first, though the line extended upwards of two miles. T he weather 
was very favourable; the wind being westerly, and blowing gentle 
bree2es, while the barometer remained steadily at about 2 9 -7 8 .; the tem
perature was marked three times a day, and averaged 54°. T he angles 
and bearings o f the Bell Rock and other objects haring been taken 
from this base-line, were ultimately referred to in constructing the map o f  
the coast delineated on Plate I V .

385
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For a more complete and perfect mode of making such measurements, 
the reader may consult Colonel IMudge’s iVccount o f the Trigonometrical Britain. 
Survey o f England and W ales, in two volumes quarto; a work which 
shows the astonishing accuracy witli which that great National Survey is 
conducted ; and also, the correctness to which mathematical instruments 
have been brought; and strongly illustrates the difficulties which assail 
man, when he aims at absolute precision, even in the most simple of the arts.

T h e Smeaton having, in the course of the last ten days, lifted such of Tuesday, i-uh. 
the moorings as could now be dispensed with, took the Dickie praam- the Bcd Rock, 
boat in tow, and sailed for Leith , to load the cast-iron sash-frames of 
the Light-room . Ou her return to Arbroath, she took on board the stone- 
step.s for the Light-liouse, 23 in number, to be erected between the passage 
of the entrance-door and the provi.sion- store, as will be seen from the sec
tion of P late X V I .  W ith  these she sailed to-day at 1 e. M., having on 
board 1 6  artificers, witli M r  Peter Logan, together with a supply o f  
provisions and necessaries; wffio left the harbour, pleased and happy to 
find themselves once more afloat in the Bell Hock service. A t  7 o’clock, 
the Tender was made fast to her moorings, when the artificers landed on the 
Rock, and took possession o f their old quarters in the Beacou-liouse, \rith 
feelings very different from those of 1 80 7 , when the works commenced.

T h e  barometer, for some days past, had been falling from 29-90., and ’̂ '̂ e smcaio/);,i 
to-day it was 29-50 , with the wind at N .E ., which, in the course of this day, to leave her Statiim.
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encreascd to a strong gale, accompanied with a sea which broke with great 
violence upon the Rock. A t  12  noon, the Tender rode very heavily at her 
moorings, when her chain broke at about 10  fathoms from the ship’s bows. 
T h e  kedgc-anchor was immediately let go, to hold her till tlie floating-buoy 
and broken chain should be got on board ; but while this was in operation, 
the hawser of the kedge was chaffed through on the rocky bottom, and 
parted, when the vessel was again adrift. M ost fortunately, however, she 
cast off with her head from the R ock, and narrowly cleared it ; when she 
sailed up the F rith  of F orth , to wait the return o f better weather. T h e  ar

tificers were thus left upon the R ock with so heavy a sea running, that 
it was ascertained to have risen to the height o f 80 feet on the building. 
U nder such perilous circumstances, it  would be difficult to describe the 
feelings of those who, at this time, were cooped up in the Beacon, in so 
forlorn a situation, with the sea not only raging under them, but occa
sionally falling from a great height upon the roof of their temporary 
lodging, without even the attending vessel in view, to afford the least 
gleam o f hope in the event o f any accident. It  is true that they liad 
now the masonry of the Idght-house to resort to, w'hich, no doubt, 
lessened the actual danger o f their situation. But the building was still 
without a roof, and the dead-lights, or storm shutters, not being yet fitted, 
tile windows of the lower storey were stove in and broken, and, at high- 
water, the sea ran in considerable quantities out at the entrance-door. In  
the course of this afternoon, the spring-tides being now at the highest, the 
bridge or gangway was also for a time rendered completely impassable, 
from the quantity of sea that constantly washed over it. T he smith’s gal
lery, at the same tim e, was also partially broken up, and several bags 
of coal, a barrel of small beer, and a few casks, containing pozzolano, 
lime and sand, were all swept off the Beacon. W h e n  the sea left the 
R ock, it w as likewise found that two o f the cast-iron legs o f the shecr- 
craiic were broken, and that some pieces o f the Railways had been tom  up.

Thumday. IfiOi- 
Mortai-.galiei'J com - 
(Jetely btottef nj,.

T lie  gale continues with unabated violence to-day, and the spray.s rise 
to a still greater height, haring been carried over the masonry of the  
building, or about 9 0  feet above the level of the sea. A t  4 o’clock 
this morniug, it was breaking into the cook’s birth, when he rung tlie 
alarm-bell, and all hands turned out to attend to their personal safety. 
T he floor o f the smith’s or mortar-gallery was now completely burst up by 
the force of the sea, when the whole o f the deals and the remaining articles 
upon the floor were swept away, such as the cast-iron mortar-tubs, the iron

    
 



O P E R A T IO N S OF 1810.

hearth o f the forge, the smith’s bellows, and even his anvil, were thrown 
dovm upon the Rock. T h e  boarding of the cook-house, or storey above 
the smith’s gallery, was also partly carried away, and the brick acd plas- 
ter-work of the fire-place shaken and loosened. A t  low-water, it was found 
that the chain of the moveable beam-crane, at the western wharf, had 
been broken, which set the beam at liberty, and greatly endangered the 
guy-ropes by its motion. I t  was observed, during tliis gale, that the 
Beacon-house had a good deal o f tremor; but none of that “  twist
ing motion” occasionally felt and complained o f before the additional 
wooden struts were set up for the security o f the principal beam s; 
but this effect had more especially disappeared ever since the attach
ment o f the great horizontal iron-bars in connection with these supports, 
instead of the chain-braces, shewn in Plate V I I 1. Before the tide rose 
to its full height to-day, some of the artificers passed along the bridge 
into the Light-house,, to observe the effects o f the sea upon it, and they 
reported that they had felt a slight tremulous motion in the building, 
when great seas struck it in a certain direction, about high-water mark. 
O n this occasion, the sprays were again observed to w et the balcony, and 
even to come over the parapet-wall into the interior o f the light-room. In  
tills state o f the weather. Captain W ilson  and the crew o f the Floating- 
light were much alarmed for the safety of the artificers upon the Rock, 
especially when they observed, with a  telescope, that the floor of the smith’s 
gallery had been cairled away, and that the triangular cast-iron sheer-cr.ane 
was broken down. I t  was quite impossible, however, to do any thing for 
their relief, until the gale should take off.

T h e  weather moderated in the course of the last night, and the wind 
shifted to S .W . ,  when the Tender, which had been for the last two 
days in the F rith  o f Forth, stood towards tiie R ock, and reached it 
at ’7 P. M., bu t could not come within speech of the inhabitants o f the 
Beacon, though, from signals mutually exchanged, it appeared that aU 
was pretty well. Captain Taylor next spoke the Floating-light, and found 
no complaint on board. They had, indeed, shipped several heavy seas, yet 
no damage had been sustained ; and during the gale they rode with 60  fa
thoms o f  cable veered out. A fter making these enquiries, he stood to
wards Arbroath to get the Tender’s rigging refitted, and her moorings 
repaired, which bad suffered in the gale. K now ing also that a new 
floor, and other articles, were wanting at the Beacon, he meant also to 
supply some of these; but on approaching Arbroath, there was still
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Friday, 17tlb 
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C H A P . V I. too much sea upon the bar o f the harbour, and he was obliged to stand off"
1810. Aug'.ist. again to sea.

Satui'day, I8th, 
Smith’ s Aiivi!, Bel
lows, &c washed off' 
the Beacon.

T h e  wind .shifted to the westward to-day, and the Tender got into A r 

broath. In th e mean time, Captain W ilso n  visited the Bell Rock with 
a well manneel boat from the Floating-light, when he had tlie happi
ness to find M r  Peter Logan and his people in perfect health, though, 
in the course o f the gale, they had at times been considerably alarmed, 
while the sea was making inroads upon their habitation. In searching 
about the R ock  in quest o f some o f the articles which had been wash
ed horn the smith's gallery, it is not a little remarkable, that so pon
derous an article as the anvil, weighing 170  lb., should have been found 
in a hole at the distance o f  6 0  fe et from the Beacon, and that the iron 
pan or ticarth o f the forge, weighing about 1 0 0  lb., w’as found at tire dis
tance of 2 00  feet from it. N ear to this lay one of th e cast-iron mortar- 
tubs ; but the smith’s bellows, and many other articles amissing, were ne
ver found. Captain W ilson  foreseeing that there m ight be a want of fuel 
on tlie R ock from the late disaster, had very" properly carried two bags o f  
coal from the Floating-light; and, after landing these, he returned to his 
ship at 2  V. M.

Thursday, 2Sd, 
I/ight-TOom bashes 
Ifjnd^d, CaptaLti 
^A'̂ ilson is hurt by 
•>no o f lheni»

Friday, t4tbf

Both the Tender and the Smeaton having been forced into Arbroath, 
were detained there with strong gales o f westerly wind, till Monday the 
20tli, when they sailed for the R ock ; the Smeaton, w ith  the sash-frames 
of the Light-room  on board, and the Tender, with a supply of provi
sions and necessaries for the Floating-light and Beacon-house. T he wind 
being at W . S . W .  and the weather more moderate, both vessels got to 
their moorings on the 23d, when all hands were employed in tran.sport- 
ing the sash-frames from on board of the Smeaton to the Rock. In the 
act of setting up one of these frames upon the bridge, it  was unguard
edly suffered to  lose its balance, and, in saving it from -damage. Cap
tain W ilson  m et with a severe bruise in the groin, on the seat o f a gun
shot w'ouud received in the early part o f  his life. T his accident laid 
him aside for several days.

T h e  Smeaton being now discharged, sailed again for other articles 
still wanted from Edinburgh, belonging to the L ight-room  frame. The 
masons at the R ock  were busily employed in setting up the stair, and in 
dressing off and polishing the joints o f  the interior walls o f the Light-

    
 



O P E R A T IO N S  O F  1810.

house: For, although the stones had all been polished to a smooth sur
face in the work-yard, in order to give the apartments a cleanly and com;, 
foitable appearance, as plastering would have been quite unsuitable for 
such a situation, yet the walls in many parts required to be retouched, 
when they came to be examined in a more tinished state. James Glen, 
of whom mention has already been frequently made, was assisted by the 
smith in refitting the gallery, and the other injured parts of the Beacon- 
house.

CHAP. V I .

18 i0 , A ug'jsi,

The sash-frames of the Light-room , 8  in number, and weighing each Mouaaj-, 2Tt:i. 
254 lb., having been got safely up to the top of the building, were ranged vedTrotirthTtĉ p or’ 
on tile balcony, in the order in which they were numbered, for their places 
on the top of the parapet-wall; and the balance-crane, that useful ma
chine, having now lifted all the heavier articles, was unscrewed and lower

ed, to use the landing-master’s phrase, “  in momuifnl silence.”

The w'orks were visited at this time by M r  R ae, Sheriff o f Kdinburgii, 
now Sir W illiam  R ae, Bart., L ord  Advocate o f Scotland, and M r Adam  
Duff, Sheriff of Forfar, now of Edinburgh, ex  officio Commissioners o f the 
Northern Light-houses, who, as Members of the B ell R ock  Committee, 
had individually taken much interest in the Light-house affairs. The  
party further consisted of General Brown, Captain H a n y  Stuart of 
the R oyal Navy, M r  James Dickson of Leith , and M r  Charles Cmiing- 
ham, Secretary and Cashier to the Light-house Board. The w itcr had 
the pleasure of embarking with these gentlemen at L eith  on the 28th, in 
the Bell Rock Tender, and, after calling at the Light-houses of Incli- 
keith and Isle o f M ay, the vessel, in the course o f the night, got toivards 
the R ock, and next morning the party lauded, and minutely examined 
every thing connected with the operations o f  the Liglit-housc and Beacon. 
O n this occasion, one of the principal landing-places was named J.lae’s 
W h a rf, and another D u ff ’s W h a r f, as marked on Plate V I .  A fter  
breakfasting in the Light-house, Sir W illia m  proposed, that the fore
men, landing-master, artificers and seamen, should be collected on the Bea

con, when he expressed the satisfaction which he and his brother Commis
sioner felt at seeing the present advanced state of the Light-house ; and, 
after alluding to the utility wliicli might result from the publication of 
the whole proceedings of this work, concluded an addi'ess of much tender
ness of feeling, by wishing all of us every prosperity and happiness. The  
party having been highly amused and gratified upon the Rock, again

«  3  C  2

Sir W'llliara Rae and 
Party vnif the Reek.
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CHAP, Vi. 
]8i>>, Si'pteinber.

Sumlay, 2d. 
Wi.'oricn-bridge ) 
mo’.cd Ifom the 
K'vck.

B E L L  R O C K  L IG H T -H O U S E .

embarked ; and at 10 a . m . the Tender sailed for L e ith  Roads, where she 

arrived, at 6  o’clock p . m . ,  having made the trip from thence in the short 

vSpace o f  about 38  hours.

T h e  writer having accompanied the party to L e ith , immediately re- 
tu m ed  to the B ell R ock , where he was to m ake arrangements for bring

ing tile operations to a conclusion. T h e  steps o f  th e  stair being lauded, 
and all the weightier articles o f  the L igh t-room  got up to the balcony, the 
wooden-bridge was now to he removed, as it had a very powerful effect up

on the Beacon, when a heavy sea struck i t ; and could not possibly have 
withstood the storms of a winter. E very thing having been cleared &om 
the bridge, and nothing left but the two principal beams, with their ho

rizontal hrace.s, James G len , at high-water, proceeded with a saw to cut 
through the beams at the eud next the Beacon, which likewise disengaged 
their opposite extremity, inserted a few inches into the building. The  
frame was then gently lowered into the water, and floated off to the 
Sm eaton, to he towed to A rbroath , to be applied as part o f the materials 
in the erection o f the light-keepers’ houses. A fte r  the removal o f  the 
bridge, tlie asj)cct o f things at the R ock was much altered. T he B e a -  
cou-housc and Building had both a naked look, to those accustomed to  
their former appearance; a curious optical deception w'as also remarked, 
by which tlie L ight-house seemed to iuclinc from the perpendicular to

wards the Beacon. T he horizontal rope-ladder before noticed was again 
stretched, to preserve the com m unication; and the artificers were once 
move obliged to practise the awkward and stradling manner o f their pas

sage between them  during 1 8 0 9 , as will be understood by examining the 
second year’s work o f Plate I X .

r.ast Stone
 ̂.itjrit-iitmsc

of the 
laid-

A t  1 2  noon, the bell rung for prayers, after which the artificers went 
to dinner, wlien the writer passed along the rope-ladder to the L ig h t-  
horrsc, and went through the several apartments, which were now cleared 

of lumber. In  the afternoon, all hands were sum m oned to the interior o f  
the house, when he had the satisfaction o f  laying the upper step o f  the  
stair, or last stone o f the Building. T h is ceremony concluded with three 
cheers, the sound o f  w'hich had a very loud and strange effect within the 
\valls o f  the Light-house. A t  6  o’clock M r  P eter L o g a n , and eleven of 
the artificers, embarked with the writer for A rb roath , leaving M r  James 

G len  with the special charge o f the Beacon and R ailw ays, M r  Robert
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Selkirk with the B iiildiug, with a few artificers to fit the temporary win

dows, to render the house habitable.

CHAP. VI. 

1810, Ormticr.

A t  Arbro.T.th, the building operations for the keepers’ houses were left  
under charge o f M r  P eter IjOgan and M r  Pachlan K en n ed y , when the 
writer proceeded for GrceiUfck, to sail on liis annual voyage to the N orth

ern laght-houses. In  passing the F lo a tin g -lig h t this m orning, he went 
on board, and examined that ship with Captain W ilso n , and had the sa

tisfaction to find every thing in the m ost orderly and cleanly condition. 
The sailorsj with those feelings which usually accompany taking perma
nent leave o f a vessel, hoisted an ensign flag on board o f th e F loating- 
light, as the Tender was now on her way to L eith  to be dism antled and 
sold. T h e  writer m ust also confess, that, on finally leaving the Sir .Jo

seph Banks Tender, it was not without feelings of regret, as he had spent 
a consiilerable portion of the twm last summers in this beautifully mould

ed ship.

Tues(Jaj, 4th. 
TetidcT saijs tor 
l.ciih , to he soicL

O n the afternoon o f the 5th , a signal was observed flying from the

main-mast-head o f the Floating-light, which created con side ra It I c alann 
at Arbroath, when the Smeaton sailed to inquire into tint cause. U pon  
hailing the F loating-ligh t, Captain W ils o n  informed M r  P ool that the 
Hcdderwick praam-boat had broke adrift from her m oorings, and gave 
his opinion as to the course to be steered, in order to fall in with her. 
A t  8  o’clock next moraing she was observed a few leagues to the east

ward, and taken in tow by the Sm eaton, to be carried to I^ e ith ; but the 
wind being westerly, after getting above the Isle of M a y , she was obliged 

to anchor in Canty B ay, to the eastward o f  Tantallan C a s t le ; and at 

noon on the 12th , she got safely into the harbour o f I.,eith, after a very 
cross passage o f six days.

A fjrifLE
from (lie Ecc);.

T h e  arrival of the Smeaton had for some days been anxiously watched, 
as the rem aining parts o f the L ight-room  were ready to ship for the Bell 
Rock. N o  tim e was therefore lost in gettin g her loaded ; and, on T h m ’s- 

tlay the l3 t h , she again sailed with M r  D ove, and the artificers, who 
fvere to fit up the light-room ; and on the following day the whole were 
landed at the R ock. T h e first operation was to pu t up a temporary 
rail round the balcony, with a few iron stanchions, and some ropes, for the 
safety o f the workmen. Captain W ilso n  and his crew also erected a pair of

Artilicerp for the 
cri ĉtiopi of the 1-jglit- 
rooni landed-
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c:h a p . vf.
1810, October.

Saturday, 15th.
Dr Barclay and party 
sail with the writer 
to the Light-bouscs.

Fi'ogrcii o f  the 
Light.room  work*.

B E L L  R O C K  L I G H T -H O U S E .

sheers and a suitable tackle for lifting the cast-iron sash-frames from the 
balcony to the top of the parapet-wall.

T h is  being the train in whicfi the B ell R ock  matters were left, the wri

ter embarked to-day at Greenock, in tlic L ight-house Yacht, along with his 
friends. D r  John Barclay, M r  Charles O liphant, and M r Patrick N eill, who 
were to accompany him on a tour to the Northern Tight-houscs. Notwith
standing the boisterous state of the w^eather during the early part of the 
m onth of September, it now became uncommonly fin e ; the barometer being 
found to oscillate within a few parts o f 3 0  inches, and  the range of the ther

mometer, taken daily at 9 a . m . ,  indicated from 4 3  to 50 degrees. The  
winds were also chiefly from the west, w'hicli being favourable for the ship’s 
course, the trip was not only remarkable for its quickness, but was, upon the 
whole, the most pleasant which the writer had ever experienced ; as will 
readily be imagined by those who have the happiness to know the excel
lent qualities of Iris fellow-travellers, whether considered on account of 
their manner, intelligence, or scientific acquirements. This opportunity 
is therefore gladly embraced by the writer o f recording their mutual friend

ships.

O n  returning from this voyage, the writer landed at the Bell H ock on 
Sunday the 14th  of October, and had the pleasure to  find, from the very fa
vourable state of the weather, that the artificers had been enabled to make 
great progress with the fitting up of the Light-room . From  the 14th of 
September till the S2d, they were occupied in fitting the sole-jilate and 
trimming-path, forming the basement o f the window'-sash-fraines. From  
the 3 2 d  till the 2 3d , the work executed got two siicccssive coats o f oil- 
]ja in t; and, as it had also been carefully laid over with linseed-oil at the 
foundry, while in a hot state, it  was nearly impervious to the cfiects of 
the atmosphere, and was likely to be kept free from oxidation. Between 
the 2Sth September and 2d October, the sash-fi-amcs were raised to their 
places and screwed together, along 5vith the top-plate or cornice. From  the 
2d till the 15th, the copper-smiths WTre employed in erecting the cupola or 
roof’ o f the Liglit-room , the several parts o f wliicli will be more readily un
derstood by examining P la t e 'X X .,  with, its letter-press description. B e
sides finding the w^orks in this forward state, the writer had the Happi

ness o f seeing the plate-glass for the Light-room  safely landed on the 
R ock. E ach of these plates, measuring 32-^ inches by 2G-- inches, and 
oue quarter of an inch in thickness, could not have been soon or easily

    
 



O P E R A T IO N S  O F  1810.

replaced; and their safe arrival was therefore considered a very fortu
nate circumstance  ̂ which having witnessed, the writer set sail for L eith , 
where he landed on the following morning.

S 9 1

C H A P . V I.

1610, October-

Tlie light-room work had proceeded, as usual, to-day, under the direc- Friday, letii. 

tion of M r L ove , assisted in the plumber-work by M r  Jolin Gibson, derson. 
and in the brazier-work by M r  Joseph F ra ser ; while M r  James Slight, 
with the joiners, were fitting up the storm-shutters o f  the windows.
In these several departments, the artificers were at work till 7 o’clock 
p. M ., and it being then dark, i^frLo^'e gave or<lors to drop W'ork in the 
light-room ; and all hands proceeded from theiico to the 35eacon-house, 
when Charles Henderson, smith, and H en ry D ickson braaicr, left: the 
work together. Being both young m en, w'ho had been for several weeks 
upon the R ock, they had become familiar, and even playful on the most 
diilicult parts about the Beacon and B uilding. T h is  evening they were 
trying to outrun each other, in descending from t)ie light-room, when 
Henderson led the w'ay; but they were in conversation w-ith each other, till 
they came to the rope-ladder, distended between tlic entrance-door of the 
Light-house and the Beacon. D ickson , on reaching the cook-room, was 
surprised at not seeing his companion, and inquirctl hastily for Kciidersoii.

U pon which the cook replied, “  W a s  he before yon upon the rope-lad
der?*’ Dickson answered “  Y e s ;  and I  thought I  heard something fall.”
U p on  this the alarm was given, and links wxre immediately lighted, with 
which the artificers descended on th j^legs o f the Beacon, as near the 
surface of the water as possible, it being then about full tide, and the 
sea breaking to a considerable height upon the building, witli the wind 
at S .S .E . B u t after watching till low'-water, and searching in every 
direction upon the R ock, it appeared that poor Henderson must have 
unfortunately fallen through the rope-ladder, and been washed into the 
deep water.

T h e  deceased had passed along this rope-ladder many hundred times, 
both by day and night, and the operations in winch he was employed being 
nearly finished, he was about to leave the R ock when this melancholy 
catastrophe took place. T he unfortunate loss o f  Henderson cast a deep 
gloom  upon the m inds of all who were at the R ock, and it required some 
management on the part o f those who had charge, to induce the people 
to remain patiently at their work; as the weatlier now became more bois

terous, and the nights long, they found their habitation extremely cheerless,
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C H A P . V I .

ISIO, October,

while the winds were howling about their ears, and the waves lashing: 
with fury against the beams o f their insulated habitation.

Dirticuliy attenditjg 
the procanng o f  Ued- 
c'olfJurcd-QlasSr

I t  has already been noticed, that the plate-glass for the sash-frames of 
the light-room  was safely landed on the R ock , and the writer hud also 
the satisfaction o f learning to-day that the red-colonred glass for distin
guishing the light was in readiness to ship at London. A fter having cor
responded with all parts of the kingdom , in eudeav^iring to procure red 
glass o f the finest (quality, by having it coloured in the furnace, it vvab 
mortifying to find that its manufacture was wliolly impracticable, e x 
cepting iij the production o f small pieces, containing not more than three 
or tour square inches, similar to tlrosc in the compartments of cathedral- 
windows; which, in the process o f  shading a reflector, must have induced 
a number o f  minute divisions, and necessarily obstructed much of the 
light. T he writer at length resolved on confining his attention to plates 
o f Crown-glass, stained by repeated applications o f tlic litharge of gold, 
laid on after the manner of gum  or paint, which was afterwards subjected 
to a strong heat in a muffle or furnace, o f a peculiar construction, form
ing altogether a very nice and difficult process. In  looking through this 
stained glass, tlie eye is not sensible o f  any effect bu t that of a fine rich  
red colour, when the pigment is properly ap p lied ; but, on examining a 
cross section of the glass, the green colour o f the Crown-glass is dis
tinctly seen in the centre, while a thin film o f red is perceptible on the  
edges. A lth ou gh  the effect pro^pced in this way cannot be so perfect as 
i f  the glass were nnifonnly coloured in the p o t ; yet, when applied to the 
purposes o f  a distinguishing light, its effects are h igh ly  characteristic and 
beautiful. A s  the works were now drawing near a completion, and all 
the essential parts o f the light-room apparatus m ust soon be upon the  
spot, the writer, after repeated disappointments from M r James O key, 
glass-staiuer o f London, found it necessary to send M r John Forrest, 
superiiitcndaut o f  light-keepers’ duty, with instructions to remain tfiere 
until he got the plates into his possession. H e  accordingly arrived in 
l.-ondoii on the lo th  o f September, and immediately w-aited upon O k ey  ; 
but. notwithstanding the numerous letters and i)ressing calls which had 
been made upon that artist, explanatory o f the necessity of the case ; yet, 
as the plates wanted were to be 2 3  inches in diameter, and, consequent

ly, about 5 inches more than any he had hitherto been required to make, 
his furnace was still to rebuild, and his apparatus otherwise to confonn 
to these enlarged dimensions, before he could begin to the Bell Rock
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plates. lu  order to insure attention and dispatch, M r  Forrest took 
lodgings at Clerkeiiwell, in M r  O key ’s immediate neighhourhood, and 
paid frequent visits to liis workshop. Numerous glass-workers i]i various 
parts of the country had previously been applied to for this article, but 
none of them ever produced a single plate.

The whole apparatus and workmen necessary for completing the exte
rior of the Light-house being now on the R ock, the writer was desirous 
of seeing tiie ball placed upon the top o f  the cupola, and accordingly em
barked at Leith in the Y acht for that purpose. M r  H am ilton, who, 
3S one of the Commissioners, had always taken a most lively interest in 
the aifairs of the B ell Bock, took this opportunity to pay it another visit. 
The wind was at W .S .W . ,  blowing pretty fresh with the barometer at 
3 9 ,5 0  ; but,* in the course of the night, the Y acht got dowm to the F loat
ing-light, and was kept plying about, within view of it, till morning.

393

CH AP, V f.

IS 10, October.

Monday, 22d.
M r Robert Hatnikou 
vitiits the Bell Kock.

T h e  wind had shifted, in the night, to N .A Y ., and blew a fresh gale, Tuesday, 33d.
T r * i -  - 1  ventilator-ball

while the sea broke with violence upon the R ock. It was found impossible is set upon the ou 
to land, but tlie m-itcr, from the boat, hailed M r D ove, and directed the 
ball to bo immediately fixed. T h e necessary preparations were accordingly 
made, w'hile the vessel made short tacks on the southern side of the R ock, 
in comparatively smooth water. A t  noon, M r  D ove, assisted by M r James 
Slight, Air Robert Selkirk, M r James G len, and M r  Jolm Gibson, 
plumber, with considerable difficulty, from the boisterous state o f the wea
ther, got the gilded-ball screwed on, measuring 2 feet in diameter, and 
forming the principal ventilator at the upper extremity of the cupola of 
the Light-room , as will be seen from the section in Plate X X .  A t  M r  
H am ilton ’s desire, a salute o f 7  guns was fired on this occasion, and all 
liands being called to the quarter-deck, “  Stability to the Bell R ock L igh t
house” was not forgotten.

The glazing o f the sash-frames o f the light-room having been completed îght 
onAYcdnesday the 34th, the boats o f the Smeaton and Floating-light land- giaised. 
cd on the morning of the 2Sth, when the plumbers and glaziers left the 
R o c k ; from whom the writer learned the progress which had been made 
with the work. A m on g other preparations for the glazing, it vras stated, 
that besides the sheeting provided as a screen, all hands had engaged to give 
part of their bedding for the better defence o f the glass, in case it should 
come to bhnv so hard as to endanger the stopping o f the work ; but although

3 D
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c h a p . V ! .

1810, October.

Siturday, 2Tlh.
T)ie Yacht returns to 
the R ock, but loses 
cue o f her boats.

T uesday, 30th . 
Great dexterity o f 
the Lai)diii{;.m .-iiter 
and his creev.

B E L L  R O C K  L I G H T -H O U S E . '

the weather had rather a threatening aspect at tlie commencement of this 
critical operation, yet it ŵ as got through in a manner much beyond ex
pectation, and in one day and a h a lf tlie light-room  was completely closed; 
though not without being under the necessity o f lighting torches at night, 
which were, Imwever, screened from the view o f shipping.

A fte r  the house was glazed, and in a maimer externally finisliccl, the 
writer sailed from L eith  for the liock , on the 2 7 th  of October ; but, as 
it came to blow very fresh from W . S . W . ,  a landing could not bo cfTccted, 
and the Y a c h t was pnt into Arhroath till the 2 9 th , when the wind became 
more moderate, and she again stood oiF. A Yhile in the act of juitting 
about, with the sea still running high, one o f the two boats astern got en
tangled and filled with water, when the stem o f one o f tlicin unfortunately 
parted, and she immediately sunk. I t  wns indeed witli great difficulty 
that the other was saved, by twm o f the crew jiim iuug into her, at the risk 
of their lives ; and having baled out the water with buckets, she was got 

safely on board.

T h is accident obliged the vessel to be anchored all niglit in the Bay o f  
iLrbi'oatli, and having got another boat she sailed this morning at 
5 o’clock. O n  reaching the R ock , it  was found that a very heavy sea 
still ran upon i t ; but the writer having been disappointed on the two 
fomier occasions, and, as the erection o f tlie house might now be con
sidered complete, there being nothing wanted externally'', excepting some of 
the storm-shutter.s for the defence of the windows, he was the more anxious 
at this time to inspect i t  Tw o well manned boats were therefore ordered to 
be in attendance; and, after some difficulty, the wind being at Y .Y .E . ,  
they got safely into the western creek, though not without encounteringplen- 
tiful sprays. I t  would have been impossible to Imve attempted a landing to
day, under any other circumstances than .with boats perfectly adapted 
to the puiyiose, and -with seamen who knew every ledge of the llo c k , 
and even tlie length of the sea-w'ecds at each particidar spot, so as 
to dip their oars into the w'atcr accordingly, and thereby prevent them  
from getting entangled. B u t what ŵ as o f  no Jess consequence to the 
safety o f the party, Ca2>taiu W ilso n , who always steered the leading  
boat, had a perfect knowledge o f the set o f  the different waves, while 
the crew never shifted their eyes from observing his motions, and the 
strictest silence w'as preserved by every individual except himself. Under 

.such regulations, which were observed on all occasions o f difficulty, the
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landings at the R oek proceeded with the greatest regularity, and by this 
means, safety, and even comfort, were enjoyed, where, under different cir
cumstances, there would have been mucli ]>eril. T h e  second or attending 
boat w'as steered by James Shepherd the experienced coxwain of the Float

ing-light, whose directions were to keep about two oars’ length astern. 
This boat was generally kept light, and as free o f incumbrance as possible, 
that she might be ready to assist in any case o f emergency. T h e wiriter 
is the more particular upon this subject, as he conceives that much o f the 
success o f the Bell Kock operations depended on the safety which at
tended the many thousands of landings made in all sorts o f  weather.

395

CH A P. V I .

1810, October.

O n landing at the Rock this morning, the writer found the K a il- state of the luii. 

ways much broken up on the eastern-reach and the circular track round 
the building ; while the western-reach, extending to upwards of 390 fpct, 
liad also materially suffered. In  several places it had got an inclination 
to one side, by the force of the N .E . seas, which enme sw^eeping round the 
R ock, and it was evident it could not \vithstand the gales o f winter. The  
Noru'ay logs, on which these railivays were supported, had not only been 
much reduced in strength, by the ravages of the insect formerly noticed, but, 
from this cause also, the rails had got a tremulous motion in heavy seas, 
which had shaken loose several of the bolts. I t  was, however, so far well 
that they had already answered the immediate purpose intended by them.

T h e Beacon-house was found, upon examination, to be in general in a state of the bwnns of 
good state of repair, though the lower parts, where the beams rested upon 
the R ock, had suffered from the insect. Severol of them, as before 
noticed, had been so much hollowed, where they at first rested on the 
R ock, that the hand could be introduced into the heart o f the log, 
while tlie exterior of the timber, for an inch or two in thickness, remained 
quite entire; the charring of the surface, and the hot-pitch, w'herever it 
could be applied, having completely preserved it. Several of the beams, 
however, now rested chiefly upon the bolts, which passed through the great 
iron-stauchioDS sunk into the K ock, as represented in P late A^III. B ut 
this fabric had nearly served its purpose, and there was a prospect o f its 
being taken down next summer. I t  has before been noticed that these ef
fects, at the parts where the beams rested, or were in contact with the 
R ock , had not been anticipated. B u t, in the event of a similar erection on 
any part o f the British coast, it would be proper to provide against this by

3 D  2
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CHAP. VI. sinking the foot of the principal beams 8  inches into the Rock, and shoeing;
1810, Octoiet. them with sheet lead or copper;  though the action o f tho latter metal with

the iron-work m ight he somewhat objectionable, ami m ight render a coating 
with tin advisable.

o f  the Light- H avin g  examined the Beacon-house, he next passed to the L igh t

house, by the horizontal rope-ladder represented in Plate I X .  Tlie lower 
part o f  the building, as high as the perpendicular range of tlie tide, 
was coated all over with marine p lan ts; toward the north-east, this apj>ear- 
ance had indeed reached about 5 0  feet in height. O n  entering the house, 
he had the pleasure to find it in a somewhat habitable condition, the 
lower apartments being dosed in with temporary wimloivs, and fitte<l 
with proper storm-shutters. I t  m ay here be remarked as a strong instance 
o f the very fortunate position o f the Entrance-door, that although the sea 
had risen to the lieight o f upwards of 80 feet, ou the eastern side of the 
E ight-house, it had not, as yet, been found necessary to have it imng, al
though M r Slight was now setting about this ojieration, by tlie insertion 
o f tlie Lewis-bats or tails o f the liinges, into their respective brass-boxes, 
previously built into the walls. There being, as yet, no inner-door for the  
passage, temporary-hatches were also still wanting for the man-holes of the 
several floors, to check the sifting air, which, in westerly winds, made the 
house very cold, and carried along with it particles of dust, which miglit 
Iravc become injurious to the reflecting-apparatus.

O n dition  o f the <?e 
venl cijiartmenU-

T h e lowest apartment at the head o f  the stair-case w\as occupied with 
water, fuel, and provisions, put up in a temporary rvay, until the house could 
be furnished will) proper utensils- T h e  second or liglit-roonr store was, at 
present, much encumbered with various tools and ajiparatus for the use o f  
the workmen. T h e  kitchen immediately over this had, as yet, been sup

plied only with a common ship’s coboose, and plate-iron fuim cl, while the ne
cessary cooking utensils had been taken from the Beacon. T lic bed-room 
was, for the present, used as the joiners’ workshop, ami the strangers’ 
room, im mediately under the light-room, w'as occupied by the artificers, 
the beds being ranged in tiers, as was done in the barrack o f the Beacon. 
T h e  light-room, though unprovided with its machinery, being now co

vered over w ith the cupola, glazed and painted, had a very complete and 
cleanly appearance. The balcony was only as yet fitted with a tempo
rary rail, consisting of a few iron stanchions, connected with ropes; and 
in  this state it was necessary to leave it  during the winter.

    
 



O P E R A T IO N S  o r  1810. 3 9 7

H aving gone over the whole o f the low-water works on the R ock, the 
jlleacou ami Ihglit-house, and being satisfied that only the most untoward 
accident in the huidhig of the machinery could prevent the exhibition of 
the light, in the course o f the w in ter; M r  John R eid , formerly o f the 
h'loating-liglit, was now put in charge o f the light-house as principal keeper ; 
M r James Slight had charge o f the operations o f the artificers; while 
M r James Dove and the smiths having finislied the frame of the light- 
room, left the Rock for the present. W i t h  tlicsc arrangements the writer 
hade] adieu to the works for the season. A t  11 A. M. the tide was far 
advanced; aud there being now little or no shelter for the boats at the 
Rock, they had to be pulled through the hreach o f sea, which came on 
board in great quantities, aivd it was with extreme difficulty that they 
could be kept in the proper direction of the laudiug-crcck.— O n this occa

sion, he may be permitted to look back with gratitude on the many escapes 
made in*thc course of this arduous undertaking, now brought so near to a 
successful conclusion.

C IIA C . V I .

1810, Octohpr. 
fAglit-hou^O pul mi- 
clcp charge of Afr 
Jolm Reid^

Tlie wind having, on Saturday the 3d  of November, shifted to the N . K ., 
u'ith -shnwers of snow, accompanied by a vciy heavy swell o f sea, it was 
stated, in the monthly letuni from th e  R ock, that the water had come in 
considerable quantities into the threshold of the entrance-door, wiiich, on this 
occasion, had to be shut. During tins gale, it was thought that the Bea
con ^vould certainly liave l)ccn carried away by the force o f the tremendous 
seas which fell upon it, and often washed over it at high-w ater. Tdic small 
boat suspended from projected davits at the height of 3 0  fee t above the 
R ock, as shown in Plate V I I I . ,  got full o f water by the accidental stopping 
of the eyelet-hole, while the friction occasioned bj' the tremulous motion 
of the Beacon, and beating of the waves, cliafted one o f tlie how-tackle 
ropes; she then hung suspended from tlie stern-tackle, and every sea 
which came rolliug along gave her a new impulse : this soon wore out 
the reraaijiiug tackle, and she tvas at length swept away, alter having kept 
her position since mid-summer.

N<A-RlV>5JCr- 
-‘̂ atarOaj- 3tU 
T h e  Bna? j," 
ofT the

O n one occasion, while the inmates o f the Dight-house were .standing sinajsrise loitcet 
on the balcony, looking with attention at the wonderful state o f the 
sea, the sprays conducted by the walls, came full in their faces, and, pas
sing partly over their heads, struck upon the second tier of the glass- 
panes o f the light-room, which is 1 0 4  feet from the R ock ! D uring this 
gale, a thrilling motion was sensibly felt throughout the building, upon
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c:iup. VI.

1910, October.

Spiays fly over the

leading against the walls at particular periods, when the seas struck the 

base of the house. T h e  rise o f the spray to the height above mentioned 
rather sui'prised the writer, as he had not him self at any time seen it 
higher than about 70  feet. H e  had, however, felt the tremulous effect al
luded to ; and it has already been remarked, that it is not while the gale con

tinues tliat the sea strikes so hard, or rises to so great a height; but after 
the abatement of the storm, when the waves begin to break in the man

ner represented in the frontispiece.

T h is gale was also much felt on hoard of the Floating-light. Captain 
W ilso n  states, in his account o f the weather, that he had to veer out the 
long-service, or about 9 0  fathoms of cable, and often to freshen hawse, 
or to shift that part of the cable which was immediately in the hawsehole of 
the ship. T h e  seas also ivhich struck the hows o f the vessel were generally 
carried as far aft as the (quarter-deck, and were not unfrequently thrown 
over the stern. This gale was, therefore, considered to have been as severe 
as that' o f September 1807, already described. T h e Light-house Yacht, 
now acting as Tender at the Rock, having been driven from her station, had 
taken shelter in Burntisland R oads, ready on the first change o f weather 
to return to the Rock. T h e  Smeaton and Patriot were fortunately in  
Arbroath, discharging their cargoes of stones from M ilnfieM , for the es

tablishment on shore.

Mr Reid and Mr 
Forluiie ief; in the

T u e sd a ^ l3 th .
E x p e r i ^ :  a heavy 
gale.

O n M onday the 5th, the Y a ch t again visited the R o c k ; when M r  
Slight and the artificers retiuiied with her to the work-yard, where a 
number o f things were still to prepare connected with the temporary fitting 
up o f the accommodation for the light-keepers. M r  John R eid and Peter 
Fortune were now the only inmates o f the house. T h is  was the smallest 
number of persons hitherto left in the Light-house. A s  four light-keepers 
were to be the complement, i t  was intended that three should always be 
at the R ock. Its present inmates, however, could hardly have been better 
selected for such a situation; M r  R eid being a person possessed o f the 
strictest notions of duty, and habits o f regularity, from long service on 
board o f a man-of-wmr, while M r  Fortune liad one o f the most happy and 
contented dispositions imaginable.

From  Saturday the 10th till Tuesday the 13th, the wind had been 
from N .E .,  blowing a heavy g a le ; but to-day, the weather having great
ly  moderated, Captain Taylor, who now commanded the Smeaton, sailed
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at 2  o’clock A.  JJ. for the B ell R ock. A t  5  the Floating-light was 
hailed, and foimd to be all well. Being a fine moon-light morning, the 
seamen were changed from the one ship to the other. A t  8 , the Smeaton be
ing off the R ock, the boats were manned, and taking a supply o f water, fuel, 
and other necessaries, landed at the western side, when M r  Reid and 
M r Fortune were found in good health and spirits. T h e y  reported, that 
the sea had run very heavily, and rose at times nearly to the balcony of 
tlic Light-house, wlicn it fell with great weight and violence on the Bea
con-house; that, on Sunday the 11th, the wooden-frame o f  the western 
wharf was carried aw ay; and that the raihvays to tlie eastward were also 
much shattered and broken by birgc detached masses o f rock, brought from 
deep water by tlie impulse of the sea, some of which left on the Rock were 
apparently of the. cubical contents of several tons. Though none of these 
stones have yet been traced as belonging to any particular part o f the 
R ock, yet they are all o f the same red sandstone. I t  was intended at 
tliis time, that a large stock of coals and water should have been got into 
the Light-house, before the Smeaton went to L eith , to load the remain
der o f the apparatus; but tins, from the state o f the weather, was found 
impi-acticable, and she therefore returned to Arbroath, to wait a change 
of weather.

CHAP. VI.
1810, No\uii1»t.

I t  having been intimated at the work-yard, that a Jog o f timber saturdiiy, ut. 
had come ashore at W est-H aven , about six miles from Arbroath, James s«;i
G len , wiio knew every piece o f  timber upon the B ell R oek , was dis- 
patched, to ascertain if it had drifted from thence ; and, on his re
turn, reported tliat the log had belonged to the W estern  W h arf. 3Ir 
Slight having got his apparatus prepared, went ^ a in  off to the Rock with 
tlie workmen, when a large additional supply o f water, fuel, and provisions, 
was also landed. I t  was now ascertained, tliat the whole o f  the western 
wharf, and part o f its connecting railw'ay, had been carried away, and that • 
the circular-track and eastern-reach o f the railways were much damaged.

M r Reid farther stated, that, during the late gales, particularly on F ri
day the 30th , the wind veering from S .E . to N .E .,  both he and M r  
Fortune sensibly felt the house tremble, when particular seas stmek, about 
the time of higli-w^ater; the former observing that it was a tremor of 
that sort which rather tended to convince him that every thing about the 
building was sonnd, and reminded him of the effect produced, when a 
good log of timber is stnxek sharply with a m a lL t ; but, with every confi
dence in the stability o f the building, he nevertheless confessed, that, in
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CHAP. V I .

iSlO* December,
so forlorn a situation, they were not insensible to those emotions which, ho 
emphatically observed, “  made a man look back upon his former life.”

ThuvsJayj 6th- 
The Retl-cobured 

arrh es at 
Leith.

T h e Smeaton was now much wanted at L eith , w'hcrc M r Forrest had 
arrived from Loudon on the 1st, with the plates o f red-colonred glass; 
but the weather continued boisterous, and slie was detained- in tlie 
harbour o f Arbroath with a gale at S .W .  To-day the writer got notice 
from M r  Andrew  Roger, merchant in St M onance, that some fisJierinen 
belonging to that village had picked up a raft o f timber, strongly bolte<l 
together. This turned out to be part of the timber o f the Western W h a r f  
wdiich had drifted from the R ock on the 11th, and had been ever since 
floating about the Frith o f Forth. I t  was picked up on the coast of 
Fife, about nine miles to the westward of the Isle o f IMaj’.

Siltuvday, 8th, 
Tiie Reflecting 
apparatus sent 
from Leith.

T h e wind having shifted last niglit, the Smeaton sailed from A r 
broath at 1 0  p. M .,  for Leith, to take on board the whole of the remain- 
ing appurtenances necessary for the exliibition o f  the L ight. She got into 
L eith  harbour on the 9th, about mid-day, when the apparatus w'as imme
diately put on board ; but the weather was unfavourable for going down the  
Frith of Forth. To-day, however, the wind being west, with a better 
appearance, the following persons sailed for the R ock, viz. hir Janies D ove, 
smith, who was to screw together the frame for the Reflecting-apparatus ; 
h lr James Clark, dock-maker, wLo had constructed, and was now to regir- 
late, the Revolving-machinery for the ligh ts; and M r  John Forrest, who 
had the g’eneral superin tendance of the keepers’ duty o f the Northern 
Liglit-liouses, and being also foreman for Light-room  rc2)airs in the service, 
W'as to adjust the reflectors and lamps, and remain at the Bell Rock until 
every thing was found to proceed in a satisfactory manner.

Friday, H tli.
An attempt is made 
to land at the KoeV.

A t  day-light this morning, however, the Smeaton was still eight or 
nine miles from the Light-house, with hardly any wind. In the prospect 
o f effecting a landing, Captain Taylor manned the boat when about two 
miles distant from the Rock, intending to leave the above persons, and after
wards to take tlie earlie.stopportunity oflandingthe airparatus, the tide be
ing now too fiir spent for attempting the latter operation. The only articles 
taken in the boat, besides their personal luggage, were the two boxes of 
red-glass, which having already cost so mucli trouble, and requiring so innch 
care, M r Forrest, with his usual caution, had determined not to lose sight 
of. The party thus proceeded, but, on reaching the Rock, they had the
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inortificatiou to find it nearly under water, with such a breach of sea that chap, vi. - 
no boat could approach it. They were, therefore, obliged to return to the December, 
ship, perishing with cold, and chagrined with disappointment.

The wind still continued from N .W . ,  but, most fortunately for the Saturday, utii.
• 1 1 1  1 T T  - 1 • T I I  -I Bef l^^bting. api iaratiJi f

business o f the day, the weather was moderate. H avin g  last night called safely landed, 
at the Floating-light, it was arranged with Captain W ilson , that he should 
attend by day-light at the Uock, with one o f  his boats, to assist in land
ing the Smeaton’s cargo. The passengers went off first, carrying in their 
boat the two cases of coloured-glass, and a few other articles, while the Float
ing-light's boat followed with the machinery ; and by noon the whole of the 
ilefiecting-apparatns was got safely into the Light-house. M r  Forrest ha
ving thus been enabled to give advice, which reached the writer on the 
17th, that all the articles had been safely landed; and foreseeing that every 
thing would be in readiness in the course o f about four weeks, a s^iccifi- 
cation of the appearance o f the light was prepared, to the following effect, 
for public advertisement.

“  N a v i g a t i o n  or t h e  N o r t h  S e a s .— A  Light-house having been 
erected upon the luclr Cape, or Bell Rock, situate at the entrance of 
the Friths of F''orth and Tay, in nortli Lat. 56^ 29', and ŵ est Long. 2° 22', 
— The Comraissioners of the Northern Light-houses hereby give no
tice, That the L ight will be from oil, with reflectors, placed at the height 
o f about 108 feet above the medium level of the sea. The light will be ex
hibited on the night of Friday, the 1st day o f February 1811, and each 
night thereafter, from the going away of daj-liglit in the evening until 
the return of day-light in the moming. T o  distinguish this light from 
others on the coast, it is made to revolve horizontally, and to exhibit a 
bright light of the natural appearance, and a red-colourcd light, alternate
ly, both respectively attaining their greatest strength or most luminous 
effect in the space of every four m inutes; during that period, the bright 
light will, to a distant observer, ajipear like a star of the first magnitude, 
which, after attaining its full strengtli, is gradually eclipsed to total 
darkness ; and is succeeded by the red-coloured light, which in like man
ner increases to full strength, and again diminishes and disapjiears. The  
coloured-light, how^ever, being less irowerful, may not be seen for a time 
after the bright light is first observed. During the continuance of foggy 
weather, and showers of snow, a Bell will be tolled, by machinery, night 
and day, at intervals of half a minute. N o t i c e  is hereby also given,

3 E

Mi>.Tday., i7 th .
1 he Lx adver-

U) t'ublic.
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CHAP. VI.
1810, December.

B E L L  R O C K  L I G H T -H O U S E .

T h a t the F loatin g-ligh t, moored two and a h a lf miles N .W .  ^  N . from 
the B ell R oc k , will, from and after the 1st day o f  February 1811, he dis
continued, and, as soon thereafter as the weather perm its, the vessel will be 
removed from her station.”

1,1st of Newspapers.

Thursday, 27th. 
The tight-keepers 
are left in possession 
of the House.

T o  give this N otice publicity,

S c o t c h .
E dinburgh W eek ly  Chronicle.

............ Courant.
................. -  Correspondent
—...............  Mercury.
' Advertiser.

------------------Star.
------------------Journal.
Leith  Telegraph.
Dundee Advertiser.

Perth Courier.
^ lontrosc Review.
Aberdeen Journal.
.   —------- Chronicle.
Inverness Journal.
Glasgow Journal.
------------------- Courier.
----------------  W estern Star.

' -------- Sentinel.
------------------Packet.
— ' ■ ■ Herald.
Greenock Advertiser.

E n g l is h .
London. Gazette.
--------------—  Globe.
.......................M orning Post.

it  was advertised in th e following Newspapers:

L ondon  Courier.
------- 1----------Chronicle.
Plym outh Telegraph.
—I-.., .  ■ I— Chronicle.
Bristol Ga;^ette.
------------------Journal.

' i M irror.
..... ........... —  M ercury.
L iverpool Courier.

.. Advertiser.
11 ■ General Advertiser.

—»■ -  Saturday Advertiser. 
Cumberland Packet.
Newcastle C ourant
---------—------Chronicle.

Advertiser.
- ..............T y n e  Mercury.

H ull and Rockingham  Packet.
H ull and Rockingham  Advertiser.
Y  ork Courant.
. -11 ■ ' H erald .
-------------------Chronicle.
Norwdeh M ercury.
Hampshire Telegraph.

I r is h .
D ublin E vening Post.
- — ----------- - Patriot.

T h e Tender having got a landing made on the 27th  December, every 
thing at the Light-house was found in a prosperous state. M r  D ove and 
M r  Clark had finished their work about two hours before the Smeaton came 
in s ig h t; and M r  Slight had also completed all that was proposed to be 
done to the interior finishing o f the apartments this winter ; so that M r  
Foirest, with Messrs R eid , Bonyraan, L eask , and Fortune, the keepers, 

were now left in possession o f the Light-house.
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CHAPTER VIL

ACCOUNT OF T H E  B E LL HOCK L IG H T -H O U S E , FH O M  IT S  C O M PLE TIO N  

IN  181 0  T IL L  T H E  Y E A R  1823, IN C L U D IN G  A  S T A T E M E N T  OF T H E  

EXPEN CE OF T H E  W ORK.

" W " H E N  the artificers left the B ell R ock, on the 2 7th  o f December 1 8 1 0 , 
M r  FoiTest’s first object was to take down the rope-ladder, distended in a 
horizontal position between the entrance-door o f  the L ight-house and the 
mortar-gallery o f the Beacon, as it prevented the door from being con
veniently shut, and thereby occasioned a draught o f  air through the several 
apartments, rendering the house uncomfortable, and proving injurious to 
the lustre of the reflectors. In  lieu o f this, another rope-ladder, fitted witli 
woodciu steps, was suspended from a Lew is-bat, inserted into the ; sill o f 
the door. T h is ladder, when hauled up, was stowed in the passage, and 
thus admitted o f the door being shut.

D urin g the last fortnight o f the month o f  January 1 81 1 , the weather 
had been very unsteady, with gales o f wind chiefly from the castw'ard; 
which prevented the Light-house Y a c h t , now acting as Tender, from sail
ing for the R oek  till Thursday the 17th. M r  Forrest and the light- 
keepers were found in good health, and busily employed in their respec

tive operations, now nearly brought to a close. N o  communication ha
ving been had with the shore for the last three weeks, their stock o f  
fresh meat and vegetables was expended; and, looking forward to  the 
possibility o f a continuation of similar weather, they had begun to econo
mise the fuel and water before this day’s supply came to hand.

C H A P . V II .

I f l l l ,  Jarjuary.

FtP-sh Provisions 
fall short at tlv 
Ligl)t-iic)u«e.

The next trip which the Y a ch t made to the R o ck was on Tuesday the a supply is locciveri 
29th . A  letter from M r Forrest stated, that he had received a very full 
supply of every thing, both for the light-room and provision-store, and

3 E 2
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CHAP- V II.

I h l l ,  January.
added, “  L e t  the weather be how it w ill, we shall not be in want even of 
the m ost trifling article, for a m onth to come.”

February. 
Friday, 1st. 

The is fx- 
hi bitcd.

T h e  day long wished for, on w'hich the mariner was to .see a light ex

hibited oil the B ell R ock , at len gth  arrived. C aptain  W ilson, as usual, 

hoisted the F loa t’s lanterns to the topmast on the evening of the 1st of 
F e b r u a r y ; bu t the m om ent that the light appeared on the Rock, the 
crew, giving three cheers, lowered them , and finally extinguished the 
lights. T h e  Y a c h t liad sailed on the 3 1 st o f  January, for the purpose 
o f taking this ship in tow for L e ith , as being no longer necessary here: 

bu t in  the course of that nigh t, it came to blow so excessively hard from 
E .S E .,  that she was obliged to bear away for the F r ith  o f Forth, leaving 
the F loa tin g -lig h t at her moorings.

Friday, 8th.
A Storm occurs 
when the House is 
lighted.

O n  the 9 th , the Y a ch t retnnied, and, although a very heavy sea 
then ran upon the R ock , a landing was effected tvitli a boat-load o f  
coals, water, and fresh provisions. M r  Forrest states in his letter at this 
tim e, tliat every thing on the 1st o f February, had been found to an

swer to his entire satisfaction. H e , however, m entions, that the wind 

blew excessively hard during the three first days after the house was 

lighted, and that the sprays had risen to the height o f  8 0  feet upon the  
building. H e  adds, that, in the course of this gale, all hands had kept w^atch 
w ithout intermission for tw'cnty-four hours, with the .storm-window-frames 
at hand, in case o f accident, as the plates o f glass on  the windward side 
o f the light-room  had shaken loose, and, by the continued violence of the 
wind, tlic putty had been “  wrought quite thin, and  was softened like 
mortar.” T hese plates o f glass, measuring each 3 2 x inches by inches, 

were so fitted w ith brass-guards that they could not jiossibly be blown out, 
in an entire state, but were in some danger o f  being broken, by pressing 
upon the window-sashes while the putty was thus softened. M r Taylor, 

who upon this occasion commanded the Y a ch t, had considerable difficulty 
in approaching the Light-house, and observes, T h e re  being now no at- 
tending-boat to accompany our landings at the R ock , I  find we m ust 
not run such risks as formerly, as, in  the event o f  an accident happening 
to us singly, no assistance can be got. To-day, one o f  those heavy roll

ing seas struck the boat, and pitched her upon one o f  the ledges, but she 
was got afloat again before the next breach o f the sea reached her, and 
was afterwards carried like a shot out o f the creek.”
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riie wintl having shifted to the west, with moderate weather, the cuap. vii. 
Yacht sailed from Athroath to-day, to take charge of the Floating-light.
-TV - X - 1 1  1 1 1  ^ 1 1  Tuesday, l?ih.
Having accordingly received a hawser on board, she cast off the eliam- Ficating.iighi puts 
cable moorings, on which a buoy was placed, it being impossible, at this 
time, to lift the miishroom-andior. T h e  wind was then at N .N E .,  
and the crew were all extremely happy in the prospect o f  soon finisliing 
their task, declaring that they had been more tired of the Floating-light 
duriag the last twelve clays, than all the time they had been on board of 
her, A t  10 p. M-, the wind suddenly shifted to l Y . N W . ,  and when 
abreast of the Island of M ay they vvore-ship, for the F loating-light was 
so unmanageable that she could not he stayed or tacked in the usual man
ner. They then stood to the north shore, and anchored off Crail during 
the night, in seven fathoms water. O n  the 14th, the wind being still down 
the F rith , it occupied the whole period of the flood-tide to get about 
six miles to windward, and night coming on, Captains W ils o n  and T a y 

lor concluded that it would be most prudent for them to pu t into A n stm -  
tlier harbour, aud there wait for a fair wind. W h ile  the Floating-light lay 
here, the Y acht made a trip to the B ell R ock, and relieved the 1 Jght- 
keepers, when all was found well.

A t  Anstruthev a great deal of interest was felt, and people even flocked 
from a considerable distance, to sec a vessel which liad been moored, for 
nearly four years, off the Bell Rock, T he singularity and simplicity 
of her rigging attracted the attention particularly of nautical men, while 
the thick bed of sea-weed and shell-fish on her bottom, was matter of sur- 
pri.se to every one. The crew had also become so well acquainted in this 
port, and the neighbouring fishing-towns, that some of them had got 
married, and i f  the vessel had remained another iveek or two in port, the 
probability is that she would not have had an unmarried man on board.

Some o f  
g'Cl mart

her Cretv 
icif.

T h e  Floating-light at lengtli arrived at Leith , on the 8th 
March, after a passage o f no less than three weeks from lier station. 
The account given of the marine productions on the ship’s bottom, had 
excited the curiosity o f several o f the writer’s friends ; and, on her arrival, 
h(3 was accompanied by the Reverend D r  Flem ing of F lisk , D r  Leach of 
the British M useum , and M r Patrick N eill, Secretary to the W ernerian  
Society, who examined, with great attention, the numerous crustaeeous, 
testaceous and molluscous animals, and zoophytes, which still adhered in 
great numbers to her bottom. Mussels o f the species called M yti-

of State of the pleat, 
ng-liglu’s bottom.
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CHAP. VII. 

1911, March.

Sunday, 24ith. 
The I.ight.keepers 
get their turns of li- 
))erty ashore.

Letter from the Su- 
perintcndant Light- 
keeper.

B E L L  R OCK  L IG H T -H O U S E .

lus pellucidus, were abundant: they were o f a large size, the striae on the 
shells measuring 8 i  inches in length, b y  inch in breadth. Some o f  
the common acom-sbell, Balanus communis, were so laige as 1^ inch in 
diameter. T he sea-weeds were chiefly Fucus digitatus and esculentus, 
and were in  general 4 or 5  feet in length. D u rin g  the time the Float

ing-light had rode oflF the B ell R ock, the crew had made a regular prac

tice o f picking off considerable quantities o f the mussels for fishing- 
bait for the sereral vessels in  the L ight-hou se service, and also for 
the artificers at the H ock. I t  was therefore chiefly in the runs and 
lower parts o f the bottom, where they had never been disturbed, that 
the animals were in the greatest num bers;  and here also the fu d were 
longest. N e x t to the keel, the writer measured a compact bed o f these 
mussels and vermes, o f the depth o f firom six to eight inches; and Cap
tain W ils o n , upon first seeing her bottom at Anstruther, described it in 
his letter to be a “  complete mussel-scalp.” T h e  timber o f the ship, 
however, was quite sound.

T h e  Light-house Y ach t had no sooner got her troublesome cbaige 
safely into port, to be dismantled and sold, than she returned to the 
H ock, to supply the Light-house and shift the keepers, but such was 
the boisterous state o f the weather, that no landing could be made till 
the 32d, when M r  John H eld  relieved M r  John Bonyman, who went 
ashore in his turn. T h e  Y a c h t then steered for L eith , when the com
mand of that vessel was given to Captain W ilso n , while Captain Tayhm  
took charge of the B ell H ock Tender,— situations for which their services 
had respectively qualified them.

T h e  Y a ch t, when last at the H ock, brought a letter from M r  Forrest, 
in answer to a number o f  queries, on points to which his attention had 
been directed, during his residence in the Light-house. H e  replied with 
so much intelligence and correctness o f  observation, that it may be pro
per here to give his letter verbatim.

“  S I H , JBell Bock Light-fyntse, M arch  1811 .

“  I  received your letter o f the 7th o f  January, desiring m e to ^ve  
you an account of every particular occurrence at the BeU  H ock du

ring the winter, including the effects of the sea on th e building, the com
fortableness of the Light-house as a dwelling, and the ability of the 
light-keepers for their duty. I n  answer, I  w ill now endeavour to g; ve you
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•the information wanted, which I shall do in the order of th e  particulars 

which you sent me, having, in consequence of your instructions, notice<l 
every thing about the place.

“  Nothing extraordinary happened from the time 1 came here, on the 
15t!i day of Deccmbei', till the 1st day of February, when the house 
was lighted to the public. On that night, it  appeared as i f  nature, on the 
first lighting o f the house, were m aking trial of the sufficiency o f the build

ing. D uring all that night and the following day, there was nothing to 
be seen but the sea covered with foam as far as the eye could reach. T he  
only damage wc sustained, was the loosening o f a number o f  the panes of 
glass, which 1 noticed to you in a former letter. D m ln g  the gale, the 
sprays did not rise higher than the bed-room windows, or about 7 0  feet 
above the level o f the sea. I  paid particular attention to your directions, 
as to whether I  could feel the house shak e; but I  wus not then very 
sensible o f  this effect, the tides being neap, though, at the tim e of high- 
water, there was a kind of vibration felt when the sea did not break 
tiU it reached the building. The most sensible feeling, however, of this 
kind which we have, is when there is a very heavy ground-swell after a 
gale at N .E , On these occasions, the sea rises at intervals on the building, 
till the sprays are stopped in their course upwards by the cornice; but tliis 
only happens when tlie heavy swell occurs -with, spring-tides. O n  the 15th 
o f February, we felt the vibration very sensibly, which had not so much 
the effect o f shaking, as that of the tremor produced by the striking of the 
alarm bells, on the balcony of the Light-house, in foggy weather, when the 
storm-shutters, windows, and hatches are shut. D urin g some gales from 
the S .E ., especially w'hen the wind continues two or three days hum that 
quarter, the seas rise to a great height. A t  high-water, on these occa
sions, I  have observed the Rcacon-house, for perhaps a second or two, 
completely covered with waves and sprays. B ut every thing about 
that fabric remain.? quite entire, without the least damage that I  can dis- 
cover.
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Kfftets o f  the 
on the biiildjng»

“  I  have done all in my power, with the assistance of the light-keepers, 
to preserve the waggon-ways, and we have frequently forgot ourselves in 
working at them, till the tide w'as too far advanced ;  and, in stormy wea
ther, have been obliged to make a precipitate retreat up the rope-ladder, af
ter a complete wetting. Some of the reaches are notwithstanding mncli 
l)iokcn up, and it will be a great pity i f  the remainder do not stand till

Stale o f the W ag
gon    
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CHAP. V II. 

1611, March.

Remarkable effects 
o f  the sea in lifting 
a piece o f  lead.

BELL KOCK LIGKT-HOUSE.

the summer months, when they can be properly secured;  for, at times, in  
the course of this winter, the Tender’s boat has brought us supplies, 
■when, but for the waggon-ways, it would have been ju st the same as going 
to destruction, to have attempted a landing.

“  I  often tahe pleasure in looking at the seas breaking upon the 
Light-house, and it is awfully grand, at the time o f high-water, to ob

serve the sprays rising to such a height on the building, and even 
to be ^on the R ock at low-water, when the waves are about to break. 
Being in a manner only a few yards distant, they approach as i f  they 
w'ere about to overwhelm us altogether. B ut now that we are accus
tomed to such scenes, we think little o f it. Y o u  will perhaps form a  
better idea of the force of the sea, during these gales, when I  relate to you, 
that, on the 15th of February, the large piece o f lead that was used as the 
back weight of the balance-crane, weighing 4 cwt. 3 qrs. 17  lb., or nearly a 
quarter of a ton, was fairly lifted by the sea, and earned to the distance of 
six feet from the bole, in which it had lain since the month o f  A ugu st. I t  
was now found turned with the ring-bolt downwards, and it was with great 
difficulty that four of us could muster strength enough to return it to  its 
former shelf in the Rock.

Direction o f  the 
seas which have 
most eflftct upon 
the LightJieuse.

Comfortable state o f 
the building.

“  A l l  the observations which I  have made regarding the effects o f  
the seas and weather on the Light-house, while I  have been here, lead 
me to conclude, that when the wind is from the S., S .\ Y ., W . ,  N .W . ,  and 
even N ., the sea has little effect on the building j but, from south to north
easterly, the force o f the waves is considerable, especially when it comes to 
blow hard. D uring the gale of the 22d February, I  remarked, that even the 
heaviest seas, i f  they broke before they came to the foot o f  the building, 
slipped past without giving the least shock to the house; and it is only a 
very few of the waves that reach the building, in the course o f a tide, which 
cause the vibration alluded t o ; but we fear those seas only which come 
from the N E ., as they break close upon the house. I  may say, in gene
ral, that the higher or stronger the wind is, the less power the sea has 
on the L igh t-h ou se; the heaviest seas being accompanied with little wind, 
or occurring after the gale has abated.

“  W it h  regard to the comfort of this building as a dwelling, I  had no 
other expectation but that, on account of the sea-air, and newness of the 
walls, the house would have, in the first instance, been damp. I t  is,
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however, the very reverse of this, and I  may confidently say, that it is as 
dry round the inside walls, and on the floors, as any house in Edinburgh. 
This may be chiefly occasioned by the smoke-tube whicli passes from the 

kitchen through the upper floors to the cupola o f the Liglit-room , which 
contributes greatly to the dry state of the building ; but we even find the 
store-rooms and stair-case, which, as yet, have not the benefit o f a five, 
also comparatively free o f dampness. A s a  proof o f tliis, it may be no

ticed, tliat the lower parts of the house dry pretty readily when the floors 
are washed, excepting, indeed, when a heavy .sea runs, and some water 
comes in at the checks of the windows, and partially wets the lower apart
ments. I t  is, however, impossible entirely to keep out wetness at windows, 
which, for convenicncy, must be made to open, especially when so great a 
body o f water occasionally presses upon them. A s  to the warmth o f the 
house, ever since we got The Jacob's ladder takeu down, and the Entrance- 
door shut, we have been very comfortable. I  never heard the least com
plaint on thi.s head from any o f  the Light-kcepers, and it is a general re
mark that we are warmer here than ashore.

“  W it lr  regard to your inquiries about the Light-keepers, I may re

mark, that M r  John lle id , the principal keeper, appears to like liis situa

tion very w ell, though, at first, when the sea struck ,hard upon tlm build
ing, he seemed rather sad, and was perhaps not so confident about it. 
W h e n  he was in that mood, I  used, to cheer him  by telling him it was 
only a fancy ; and as he is a very sensible man, and originally bred a sea
man and carpenter, his mind readily complies with a belief in our safety- 
M r John Bonyman, the principal assistant, appears to take well with bis 

•situation; and having been personally employed as a mason from first to 
last in the erection, and more fully understanding its nature, he always 
keeps him self very easy upon this xioint. J lr  H enry Leask, tliongh 
formerly a shipmaster, yet having for several years been a liglit-kecper, 
has been much at home with Ids family, and his attention is na

turally drawn more towards th e m ; however, he appears quite satisfied, 
though he does not speak very confidently about our habitation, but shrugs 
up his shoulders, and looks strange when he feels the tremor o f the house. 
A s  to their qualifications as liglit-kcopers, I  have not the least hesitation 
ill stating, that M r R eid  and his assistants arc now fnily competent for 
their duty. W e  proceed agreeably to our written instructions, though there 
are some parts of them whicli I  shall take the liberty o f submitting to you 
for alteration.

3 F

CUAP. VII, 
ISn, March.

QualidcalioMs o f the 
lyi^ht-keepers.
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C H At'. V II .

i S l l i  ApriK 
M^tnner in which 
they spend tbcli’

“  I  will now let you know how we come on with what I  may call our 
domestic life. AVhen the duty of the house is over for the day, we gene* 
rally take a w-alk on the waggon-waya, and search about the crevices of the 
rock for small fi.shes, when the state o f the tides and weather permit; but 
when that is not the case, we content ourselves without it, and find amuse
ment in reading a small library, consisting of about a dozen of volumes 
o f one kind or other, collected among us ; and you know we have the pro
gressive numbers o f the Scots M agazine and the W e e k ly  Chronicle, which 
we receive as regularly as the situation o f the place will adroit. 1 may fur
ther notice, that it gives the Light-keepers much pleasure to learn that 
M r  Slight lias received orders, in fitting up the strangers’ room, to provide 
it with a book-case, which we understand the Commissioners are to supply 
with hooks. O n Sunday, we attend to the general m le o f the service, doing 
no more work in the Light-room  than is necessary, cleaning only the reflec
tors, lamp-glasses and windows, operations which are usually over at this 
season about 12 o’clock, after which we meet for prayers, and read two or 
three chapters of the Bible.

“  I  have perhaps tired you with this long letter, but I  could not gi ve 
you the description you wanted in fewer words. I  shall only further add, 
that we all remain in good health, audthat everything connected with the 
Liglit-room apparatus is in good order.— I  am, &c. &c.

“ To M r Bohert Stevenson, “ John F orrest ”
“  Engineer fo r  Northern LAght-houses."

Friday, 2d. 
They are left in full 
poisciiian o f the 
House,

From this very satisfactory communication, it was evident that tlie 
Light-liduse might now be left under the charge of M r  B e id  and his as- 
sistaut.s. T he Tender accordingly sailed this morning, carrying off M r  
Bonyman, who had been at Arbroath on leave; when M r  Forrest, who 
had been upwards of three months at the R ock, came on shore, leaving 
M r  R eid to instmet his third assistant, Michael W ish a rt, the mason 
who had been so severely hurt on the 30th June 1 80 9 , by the fall of the 
moveable beam-crane.

Frogicse <}f ilis ulte
rior works.

T he houses erecting at Arbroath for the families o f  the Light-keepers, 
were roofed over in the month of M a y ; at which period, the signal-tower 
for communicating with the Light-house, represented in P la te  X I I . ,  had 
attained to half its height, or about 3 0  feet. T h e  shipping at this station 
consisted only of the Smeaton as B e ll Rock Tender, th e other vessels 

which had been employed in carrying on the work, having been disposed
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o f by public sale. A s  soon as the weather permitted, the artificers went 
off to the Rock to put the Railways in a state o f repair after the gales of 
w inter;  for this purpose, the Beacon-house was still extremely usefiil as a 
smith’s shop, while it also served as a  store for the implements and bulky 
articles connected with the fitting up of the interior of the Light-house.

4 1 1

CHAV. V II .

18U , M sy.

O u  the S ith  of July, Lord Justice-Clcrk H ope, Lord B oyle, D r  lmu Junitc. 
H ope, M r  Hamilton, and M r  James Spreull, besides L ad y  Charlotte cmhiirjt for the 
H ope and hirs Hamilton, embarked at L eith  in the Light-house Y ach t, ‘
to visit the Bell Rock. T h e  wind being at S W . ,  and blowing hard, the 
vessel had to put into Arbroath till the 26th , which prevented the Lord  
Justice-Clerk and his L ad y  from visiting the L ight-hou se; but the rest 
of the party having remained, they had a most convenient landing on the 
R o c k ; were highly gratified with their visit, and returned in the Y ach t  
to Tjeith on the 28th.

In  the course of his annual voyage to the Northern Light-houses, the StipIcrLiLJtS’-
1 1  1 T i  l l  • •  St at e of  thill".- j1

writer, on the 27th September, touched at Arbroath, and had the satislae- »ho Kctk. 
tion to find that the Light-keepers’ houses were nearly in a habitable state, 
while the Signal-tower was ready for the plaster-work. H aving landed on 
the following day at the B ell Rock, with M r  James Haldane, who had ac
companied him thither on his first visit in the year 1800, they did not fail 
to express tlicir mutual congratulations on the successful result of those ope
rations which, on the former occasion, had been contemplated at a very dis

tan t view. On examining the Light-house, every thing was found to be in 
good order, and M i R eid, and his assistants, quite satisfied with their 
habitation. M r Dove had completed the copper flag-staff, and also the iron- 
grating* on the outside o f  the Light-room, for the gi'eatcr conveniency of 
cleaning the windows : M r Sliglit had made great progress in fitting up the 
oak partitions, beds, and interior finishing of the liouse; and hud dis
mantled the upper parts o f the Beacon-house, which was now reduced to 
its state in 1809j as represented in Plate V I I I .  A t  low-water, all hands 
were engaged at the Railways to fortify them also for withstanding the storms 
o f w inter; and it was chiefly for this purpose that the principal beama of 
the Beacon-house were preserved on the R ock. I t  had been originally 
intended to erect a stone-shp for the conveniency of landing, till, from 
experience, it was found that the iron Railways were more suitable 
to the circumstances of the place than solid masonry ; the waves acting 
with much more force on the soUd wall, than on the open railways.

3  F  2
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18115 September. 
Tender goes adrUl.

O n the 12th of this month, the Smeaton having been, for several days, 
at the Rock, landing stores and articles for the artificers, uhteckily b^oke 
adrift by the failure of the mooring-chain. . A s it came to blow fresh 
from W .  N W s h e  narrowly escaped shipwreck; and having been driven 
eastward as far as Dunnottar Castle, it was not till Tuesday the 15th that 
she returned. This shewed the uncertainty of making the Tender fast to 
moorings at the. Rock, excepting in fine weather, and pointed out the 
propritey of keeping her under-way, during her future casual attendance 
for the supply of the Light-house. This arrangement, however, required 
that the mate and one seaman should be left on board, while the master 
and other two were at work in the boat.

Boats suitable for 
the Bell Rock.

“  Brace’s boat.”

I t  may here be noticed, that a boat, in order to be at once safe and con
venient for landing at the Bell R ock, should measure not more than from 14  
to l6  feet in length of keel. A  boat, therefore, of a proper size for parties 
visiting the Light-house from the shore, will be found too large A r  land
ing at the R ock ; because, when she has still a depth o f water to float 
her into the Several creeks, the tide has not sufficiently ebbed to aflbrd 
shelter from the breach of the sea, eveif when there is but a slight swell 
on the Rock. In  like manner, she requires to^lie too long in floating off 
again, and is consequently more apt to be damaged than a smaller boat. 
A  decked vessel, with a float-boat o f  the dimensions mentioned above, 
is the safest; or, i f  a large open boat is used to go from the shore, it 
should not be less than 20 feet in length o f keel, carrying a small boat, 
upon the plan of “  Bruce’s Two-half boat.” This description of craft 
may be conveniently stowed into the fore-peak of a large boat, and, when 
put to use, the two-Jialves are screwed together with great facility, and 
used with perfect safety as one boat. For this ingenious contrivance, the 
public are indebted to the late M r James Bruce, of the Naval Yard esta
blishment, Leith.

Light-house Stove 
takes 6re.

Owing to inattention on the part of the Light-keepers, the chimney of 
the temporary stove, whichf for the "present, was fitted up in the kitchen, 
had been allowed, on the 20th o f this month, to take fire ; and though the 
surrounding apparatus was proof against burning, yet the heat o f the tube, 
w h i^  passes through the Light-room, so cracked and damaged six of the 
squares of plate-glass, that it was judged proper to replace them with others 
from the stock on hand. '
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, The month of November set in with S .E . winds, and the tides and sea c h a p , vii. 
upon the shdres of the Frith of Forth, rose higher than had been ob- isii, November, 
served for the last thirty years. During this gale, while Mr L east, one of bê ht ™the°iâ ht- 
the keepers, was standing upon the balcony, a considerable quantity of sprays 
broke over the cornice, so as to wet all his clothes, and to strike against 
the glass of the Light-room so forcibly, as to alarm those who were 
within. This was the first instance observed of the sea rising to the height 
o f about 108 feet above the surface of the Rock. The Light-keepers also 
stated, that when the tide was at the highest, they expected every minute 
that the Beacon would have been swept away, as it was frequently 
wholly under water when the sea broke around the Ifight-house; nor 
were they altogether at ease as to their own situation. Several large 
masses o f stone were, upon this occasion, thrown upon the R o c k ; a 
mass of about two tons, completely blocked up one of the landing-places 
un til it was broken and removed. The Railways also suffered severely, 
having been dislocated in several places.

In  the course of the month of December, the Light-house had been Advantage o f double 

visited with very severe gales, 'but the keepers were now gaining more 
confidence in the stability of their habitation. Captain Taylor, who com
manded the Tender, on questioning them when he landed on the Rock, how 
they had stood out the bad weather, they, to his surprise, replied, “  There 
has been nothing remarkable in the weather.” They ^rther stated, “  that, 
when the doors and storm-shutters were made fast, and the double windows 
shut, all was quiet in the several apartments: it was only when they 
w ent to the Balcony that they heard the wind : and that the house had 
little  or no motion by the sea striking it, excepting in stoims from the north
east, east, or south-east, but especially from the north-east.”

T h e light had now been exhibited for twelve months; and it was highly 
gratifying to the Board to find, from almost every quarter of the (foast, by 
the testimony of those who had seen it at sea, that this important edifice 
gave universal satisfaction, appearing in all respects to answer the fullest 
expectations of the mariner. It  appeared also from the Album, or book 
kept at the Light-house, for inserting names, that nearly 500 strangers 
had landed to see it, in the course of the summer season. ,

1812.

The Light-house ex
cites much interest.

O n  the 21st of August, Sir W illiam  R ae, Baronet, the Lord Chief- su-w uiiam  Rae and 

Baron Dundas, General Francis Dundas, M r  Jardine of the Exchequer, Rock with parties.
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1812, April.
and M r  Russell, accountant to the £ o ^ d , visited the Light-house, '(vEm 
the Chief-Baron expressed his entire approbation o f the work and esta
blishment in general. About the same period, M r  Duflf landed, accompa
nied by M r Foulerton, one of the Elder Brethren o f the Trinity-House, 
M r  Menzies of Pitfoddels, and the late M r  Taylor o f Kirktonhill, who were 
in like manner much pleased. I t  was, upon this occasion, gratifying to 
hear Captain Foulerton’s remarks o f approbation, as jbis official connection 
with the English Light-house Board, more especially qualified him for 
judging of the B ell Rock works.

The Beacon is ve> 
xnoved from the 
Rock.

On Friday the 4th September, at 5  a . M., the writer landed at the 
Rock with Mr. James Slight, clerk o f works, who, with eight artificers, 
was to commence taking down the frame or principal beams o f the Beacon- 
house. This useftil fabric might have remained for an indefinite period, 
but for the ravages of the insect already described, which had now affected 
the beams so much where they rested upon the Rock, as to render its re
moval advisable. In  this operation the artificers were only employed for 
abont three weelrs, although it had occupied nearly the whole o f  two work
ing seasons to erect it. The Tender made occasional trips ashore with the 
timber, the great iron stanchions, bracing-bars, and numerous bolts, which 
were to be employed in the erection o f the buildiqgs at Arbroath, and in 
the works of the Cart Rock Beacon.

M ode o f securing 
timber against the 
insect.

T he only remark which the writer has to make, regarding the erection 
of such a building as the Beacon-house is, that due precaution should be 
used in protecting the soles or feet o f the beams, where they rest upon the 
Rock, and are inaccessible to the application of pitch or other preven
tives. Sheathing with copper might, perhaps, be found the best protec
tion ; but, in such situations, the copper should be coated with tin, to pre
vent any action between it and the iron-work.

Light-house assailed 
by a gale*

On the .1 s t  o f October, M r  Slight, accompanied by several arti
ficers, went again oflF to tlS  Light-house with the remaining apparatus for 
finisiiing the interior of the house, having still the bed-roona to fit up, 
the brass-plates for the safety of the sill and lintel o f  the entrance- 
door, and a variety of other small works to complete. T h e  railways 
were also in want o f some additional stays, to fit them for withstanding 
the storms of winter, 'f'hese operations, however* were conducted much 
more slowly since the removal of the Beacon; and it now became neces-

    
 



O P E R A T IO N S  OF 1812,

sary to erect the smith’s forge upon the balcony of the Light-hoirse, for 
sharpening tools, and other little operations.

4 1 5

CHAP. Y II .

November.

On Saturday the 14th of November, a very severe storm took place, 
accompanied with a heavy sea from the S .E . A  letter from the L igh t
house stated, that, “ at high-water in the evening, a tremendous sea 
struck the house, the effect of which was the most alarming that had 
been experienced perhaps since it was erected. The locks upon the 
doors were heard to rattle; and what makes this the more singi^ar is, 
that not another sea of consequence struck the house during the whole 
tide.” Upon further inquiry into this matter, the writer found that the 
artificers, and two of the light-keepers were then in the kitchen; upon 
the shock taking place, the whole sprung up to the balcony, imagining for 
the moment that some vessel must have got upon the Rock, and that the 
report heard was the discharge of a gun, so sudden and sharp was the 
sensation which it occasioned. But they soon found that their alarm was 
occasioned by the sea alone.

Remarkable shock of 
the sea.

T he writer has often thought of this surprising effect o f the force o f Professor Robison’s 

the sea; and he finds it difficult to assign a cause for the motion o f the Ject?”" ”"  
doors in so l̂ ow a position “of the building as the kitchen ; otherwise than 
by supposing a disturbance in the equilibrium of the air, by the sudden 
displacement of the column of water, which, upon these occasions, rises 
upon the building. The tremor felt in leaning against the walls in the 
upper apartments, when it blows fresh, or when the house is struck by a sea, 
or by a boat coming suddenly against it, may be compared to that whichds 
perceptible in a common house, upon the slamming of particular doors, or 
:when a carriage makes a rattling noise in passing along the streets ; but it 
is  attended with no real danger. In confirmation o f this, it may be men
tioned, that when the late Professor Robison of Edinburgh visited the 
Edystone Light-house, something having forcibly struck the building, he 
was sensible of a vibratory motion in one of the rooms in which he was then 
sitting. But, instead of producing any alarm iff the mind of the Professor, 
he assured his friends, that it was to him the strongest proof of the qpity 
an d connection of the fabric in all its parts. This anecdote the writer is desi
rous o f  preserving, as it . was communicated to him by this eminent person.

T he writer being in Forfarshire at this tinie, was desirous o f seeing view of these#, 
th e  effects of the sea upon the Light-house, after the Beacon had been re.- ft t̂ilplree une-

lineated.
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CHA.P. V II . moved. H e  accordingly embraced the opportunity j,of sailing from ilr -  
1812, December, btoath with the Tender, in a pretty hard gale from north-east, at 4 o’clock 

in the morning of the 9th of December, ..and;, at 7', got close, to "the 
R ock. The Light-house now appeared in one o f iti? most interesting 
aspects, standing proudly among the waves, while the sea around it 
was in the wildest state of agitation. The Light-keepers did .not 
seem to be in m otion; but the scene was by no means still, as the 
noise and dashing of the waves were unceasing. T h e seas rose in the 
most surprising manner to the height of the kitchen windows^ or about 
70 feet above the R o c k ; and after expending their force in a perpendi
cular direction, successively fell in great quantities round the base of the 
Light-house, while considerable portions of the spray were seen adhering 
as it were to the building, and guttering down its sides in the state of froth as 
white as snow. Some of the great waves burst, and were expended upon 
the Rock before they reached the building; while others struck the 
base, and, embracing the walls, met on the western side of the house, 
where they dashed together, and produced a most surprising quantity of 
foam. Upon this view of the breaking of the seas at the Light-house, the 
frontispiece for this work has been delineated.

The Sea overrans the 
Rock at low-water.

Though there was no possibility of effecting a landing to-day, yet the 
vessel lay off-and-on till low-water, that the writer might also then see the 
state of the waves upon the Railways. H e  found that they still continued 
to make a constant run over them; and that no one could have stood upon 
any part of the rock, even for the space of one minute, without having 
been thrown down and carried away by their force. A fter  lying-to till 10 
o’clock, the Tender bore away for the Frith of Forth, leaving the inhabi
tants of the Rock surrounded, and even enveloped by the sea in its utmost 
fury, yet in a state of comparative comfort, and enjoying feelings of the 
most perfect security.

Mode in which the 
Light-house is at
tended.

The regulations observed in attending the Bell Rock are these. The  
vessel stationed at Arbroath goes off every fortnight, or in the course of 
each set of spring-tides, to relieve the Light-keepers, and to supply the 
house with necessaries ; but when the weather does not admit of this, the 
master’s instructions direct him to embrace the first favourable opportunity 
thereafter. O f the four keepers belonging to this establishment,' three are 
always at the Light-house, while one is ashore on liberty.- The regular 
term ashore is a fortnight, and the duty at the R ock is six weeks. Du-
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ruig t;he.!rotationi o f the winter and spring, some
of the keepers w^re defained^  ̂ of three months upon the Rock,
wshile others were fdur pr fiv.^"Weeks ashore. T he Tender had made seve
ral uusuccess&l; attempts to effect a landing during this period, and had 
been twkg forcUd to .iLeith Roads, and once to the northward as far as 
AbCT4^.eh. !. The light-keepers, however, seemed, upon the whole, pleased 
with' their situation ;  and talked in a feeling manner of the hardships of 
marinefs, ^hom they often saw tossed about during the storms of winter.

CHAP. V II,
sc----*--------- -, ' 1812,

Arbroath completed.

, In  the *course of the year 1813, the Light-keepers’ houses, at Arbroath, ,, 8̂13- 
sighaCtower, and sea-wall connected with them, were completed ; and a gar- the Light-keepers at 
den o f upwards of an acre was enclosed, and laid out for the use of the families 
o f the light-keepers, and for supplying the Light-house and Tepder with 
vegetables. These buildings formed no part of the original design; but 
the Commissioners were resolved that this establishment should be com
plete. H ad houses been hired in the town o f Arbroath, for the light- 
keepers, much inconvenience would have arisen to the service, especially 
when the attending vessel was going off to the Rock under night. Be
sides the principal building occupied by the light-keepers, there are store
houses, and accommodation for the master and crew of the attending 
vessels, in an adjoining building, where each family has two or three 
rooms. The top of the signal-tower is formed into a small observatory, fur
nished with a 5 feet achromatic telescope, a flag-staff, and copper signal- 
ball measuring 18 inches in diameter.

B y  means of this, and a corresponding ball at the Light-house, cer- observed at

tain signals are daily kept up between Arbroath and the Rock. The 
chief o f which consists in hoisting the baU at the latter place to the top of 
the flag-staff, where it is kept, 'when alt is well, every morning, between 
the hours o f 9 and 10. B u t in case the weather should prove so foggy or 
cloudy at this hour, that the signals cannot be seen, the watch is again set 
at 1 P . M . ,  and should it then become clear, the ball is again elevated, and 
allowed to remain till 2 o’clock. This signal is watched by the light- 
keeper who, in his turn, happens to be ashore on liberty, and who imme
diately answers it by hoisting the ball at Arbroath. Should the ball at the 
R ock, however, be allowed to remain down, as is the case when any thing 
is particularly wanted, or in the event of sickness^ the Tender immediately 
puts to sea.

3 G
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CHAP. V » .
___ - ' i  T

1814.
Tbunder-rocl.

The naechameal bperatiaas a l the Bell P »eh , durifig ’̂ a .  1814* 
consisted principally in fitting up a thunder-rod or electrical conductor* 
on the eSterior and western side o f the building, as may be observed 
the elevation of the Light-house in P late X V I .  This rod is continuous 
from the top to the foundation of the building, being connected with the 
sash-frames of the light-room, and the Railways upon the Rock. The 
best construction and appHcation o f rods for conducting the electric fluid, 
is a problem upon which scientific men are not altogether agreed; some 
being of opinion, that the conducting-surface should be large; while, 
the slender bell-wires in dwelling-houses are found capable of convey
ing it in a body sufficient to destroy the premisses. The fixing o / t  plate 
o f any considerable breadth upon the exterior o f the Light-house would 
have been attended, with much difficulty; and the writer having consult
ed Professors Playfair and Leslie, and D r  Brewster, a rod was prepared 
by M r A die, optician, 2| t̂h inches in- breadth, and, where thickest, 1 
inch, the external side being slightly rounded, to suit the circle of the 
wall, and thus presenting the least possible resistance to the sea. The 
composition o f this rod was one ounce and a half^ o f tin .to a pound o f pure 
copper; and with its b ^ s , screws, and connecting pieces, it vveighed 556  
pounds, or about one-quarter o f  a ton.

Method of fixing it. lu  Order to fix it to the building, a groove was cut in the exterior wall, 
as high as the solid part, about half an inch in depth, which was sufficient 
to receive the edge or thinnest part of the rod. O n  the higher parts of the 
building the wall was not cut, the flat side of the rod being simply applied 
to i t ; and in its track, brass-bats, previously perforated and screwed, were 
sank in the wall to the depth o f three inches, and, run up vvith melted 
lead, at about two feet apart. The rod being cast in lengths o f seven feet, 
the pieces were successively applied to the building, when the precise posi
tions o f the holes in the brass-bats were ascertained, marked on the rod, 
and bored on the spot for screw-nails o f fths o f a n .in #  in .diameter; the 
several lengths of the rod being half checked at each end, and the nail- 
heads counter-sunk, as shewn in Plate X I X  Pig. 10, The cutting of 
this groove and the bat-holes in the masonry, was done in a very masterly 
manner by the late Thomas Selkirk, o f whom notice is here more particu
larly taken, as this was the last piece o f  work which he executed, as well 
as from Ms having acknowledged ]by his conapanions tp have been one 
of the best stone-cut̂  in Scotland.
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CHAP. V II .

OPERATIONS OF 1815.

On tne 30th of July this year, M r Hamilton^ M r Erskine, and M r  
Duff, Gommissioners, along with M r (now Sir) W alter  Scott, and the ”7  iiliT 
writer, visited the Light-house ; the Commissioners being then on one of a  party of the

. i - i T  ! •  roi 1 Commissioners ami
their voyages of Inspection, noticed in the Introduction. They breaks sir Waiter scott visit 
fasted in the library, when Sir W alter, at the entreaty of the p ^ ty , up^ * 
on inscribing his name in the aVbwn, added the interesting lines, of which 
the reader will find a fac-simile on the second title-page.

Though the temporary railways originally fitted up for the building ope- igis. 
rations had been thoroilghly repaired, they vvere often found much in disr 
order, and required a still stronger mode of construction. In the course of President 
this summer, therefore, part of the western-reach of the new or permanent Roek- 
Railway was fitted up, which was named Hope’s W h a r f ; Lord President 
H ope having landed upon it in the month of August, from the Latona 
Frigate.

The sloop Smeaton having been originally constructed as a stone-lighter, 
was not well adapted for sailing, or doing the duty of a Tender. A  ves
sel, of 51 tons register, properly fitted for this service, was therefore built 
at Leith by M r Morton, and launched in the summer of 1816, under the 
appropriate name of T he Pharos. Besides her stem-boat, this vessel car
ries another upon deck, measuring 15 feet in lengtli of k ee l; she is also 
sheathed with copper, and laid out with a fore and after cabin.

1816.
Pharos Tender built.

Owing to the sprays of the sea, the colour of the upper part of the The yght-house is 
Light-house had become much changedi and had acquired a dark olive 
hue, while, on the western side, the granite courses below were of a whit
ish-grey ; sb that the building had now a party-coloured appearance. To  
remedy this, and especially to prevent the sandstone from imbibing mois
ture, it was, in the summer of 1816, painted in oil colour, of a greyish tint.
The whole of the interior o f the house being of polished masonry, was 
at the same time painted white ; while the walls and roof of the library 
were decorated with pannelled work, in a very tasteftd manner. M r  Mac
donald of Arbroath the painter, having remained a considerable period iu 
the Light-house, had several opportunities of observing the effects of the 
sea upon the Rock, and made some striking sketches of its appearance 
upon the building in storms, which have afforded useful hints to the artist 
who furnished the draught from which the frontispiece to this work is ta
ken. .

3  G  a

    
 



4 2 0 B E L L  R O C K  U G H T -H O U S E .

CHAP VII._______

Fiici disappear from 
the Rock«

O n  visiting the Light-house in the summer o f 1 8 1 8 , the writer was 
struct with the naked appearance of the R ock, the fk c i  having in a great 
measure disappeared. O n  examination he found that they had been cut 
off by vast numbers of a species o f limpety*curiously striated with blue lines, 
(the Patella pellucida o f natur^ists). A m on g  various other changes in
cidental to the plants and animals on the R ock, the barnacle was found to 
be fully more prevalent than formerly, and covered all the higher parts, like 
a greyish coloured scurf. O ne good effect connected with the disappear
ance o f the sea-weed, was a more complete exposure o f several large holes 
or inequalities in the R ock. Some o f  those, on the north-eastern side 
o f the Light-house, being o f a large size, varying from two to four feet in 
depth, the writer considered necessary to have filled with ruble-building, 
which, in an imbedded state, when executed with pozzolano-mortar, had 
been found to withstand the utmost force o f the sea.

ISIS.
Permanent Railways 
completed.

In  the course o f  the summer o f  1 8 1 9 , M r  James Slight, and his brother 
Alexander (who had assisted throughout the works in m aking moulds for 
the stone-cutters, and in  other operations requiring neat and ingenious 
workmanship), together with Messrs George D ove, R obert Selkirk, James 
G len, James Scott, Alexander Brebner, and John M itch e ll, completed the 
remaining parts o f  the western and southern-reaches o f  the railways, by 
the addition of a number of large cast-iron stays or braces, as represent
ed in F igs. 1 3 ,1 4 ,  and 1 5 , of P late X .  T he bats o f these new railways 
were wedged with timber and iron in the usual manner, and the feet of 
the supports, with t h ^  bats and spear-bolts, were plastered over with R o

man-cement, with a view to secure them  against the effects o f  oxidation.

emx̂ ce'to th^ *** ^^.king the stores from the railways to the entrance o f  the L igh t-
house up the sloping exterior wall, the joints of the courses at that part 
had been somewhat injured. T h e access also to the door had hitherto been 
only by a rope-ladder, or, to strangers, by a suspended chair, which was 
Foisted up by the craue fixed to the building. Both o f these were liable 
to accidents and decay, from the wearing o f the ropes by frequent use. , In  

-order, therefore, to prevent injury to the building, and to remove these de
fects, two strong bars o f brass, o f the same composition as the thunder-rod, 
were fixed on the building, from the door down to the rock, to answer 
th e purpose of sk id s ; and steps o f the same metal, being attached to these 
bars by screw-bolts, a substantial and convenient ladder, or rather flight of 

steps, was thus constructed; and, as this apparatus became a fixture, ready
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^itraoce the Light-house w m  provided for* and could on all occasions o f chap, y m .

emergency be safely obtained. A  connecticm being also formed between isis.
.this metallic-stair, and the kitchen-chimney, a  thunder-rod was thus ob* 
tained for the interior as well as the exterior o f the hou se; the whole inclu
din g the stair, weighing about 3 1 3 3  pounds, or about 1 ton 8  cwt. o f  brass.

In  the course o f the three last winters, the weather had been so un- s ^ a  rise los f«et. 
commonly mild, that the sea, as appears from the Light-house Returns, 
bad rarely risen upon the building higher than from 3 0  to 5 0  feet. B u t, in  
•October 1819^ there were some very severe gales, accompanied with heavy
seas, the sprays of which, on the 24th, rose to the height o f 1 0 5  feet 
above the Rock. The water had struck the light-room with such force 
at .this time, that one o f the assistants, then on watch, started from bis
seat, im a^ning that some serious accident had occurred. T h e  writer ha
ving landed on the 20th November following, examined into the precise 
state o f  matters upon that occasion, when it was stated, that it  appeared 

as i f  a  bucket or twp o f watei- had been thrown with violence against the 
Light-room  windows. M r  R eid, principal Light-keepw , and M r  Tay
lor, commander the Tender, also confidently observed, that this was the 

most severe gale which they had experienced since they were connected 
w ith the service. I t  m ay, perhaps, therefore, be concluded, that the maxi
m u m  force of the sea at the Bell R ock is to raise the sprays to the height 
u f  about 1 05  feet above the surface of the R ock .

These storms had proved so severe, that the R ock actually lost about a  ^ec« of the high. 
1 8  inches o f  its height, a fragment o f that thickness having been carried cw^^away.* ** 
aw ay from the highest part. This spot the workmen had significantly 
termed T h e Last-hope,” as marked on P late  V I . ,  in allusion to the im 
m inent hazard which the party on the R ock  had incurred in the year 1807.
T h e  removal o f this highest stratum is the more particularly noticed, as ' 
form ing a link in the chain of probabilities, leading to the conclusion of 
the B ell R ock having once been of much greater extent.

Though the L ig h t house m ight be considered as long since finished, loso.
. . , ,  . . . .  , j ‘ rt> . 1 T xL l “ P*v»«n>«n«on the

various improvements nave stiU at diliereut tunes been made on it. In  the r-ight-houM, Srati- 
course of the year 1 8 2 0 , an inner entrauce-door was hung in the passage, 
chiefly to prevent the necessity o f shutting the outer-door so frequently du

rin g the feoUtinuance of westerly winds. T o  save room, and cutting the walls, 
this door was constructed o f brass-panneUed work, and the upper part glazed
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€HAP. VII. 
1821,

with plate-glass, to preserve the light. In  the ori^nal fitting up of the in
terior pif the house, the machinery-weight had been carried through the centre 
o f the severarapartnaents.; hut this having been found incommodious, the 
rope was noW conducted close to the wall, in a sm all case ; and, by introdu
cing a double-pulley, the weight does not require to be brought higher than 
thefloor the Light-room-storej, from which it'descends into the drop-hole 
formed in the solid part o f the building, as shewn in P late X V I . The 
store-room for water, fuel, and provisions, was also fitted up this year in a 
more commodious manner, with c^t-iron  cisterns, an enlal^ed magazine 
for fuel, and a complete set o f lockers. T h e water, which hitherto had 
been carried fi-om the store to the kitchen in buckets, was now rais^  by 
a pump, fitted up after the manner o f the beer-pumps in general Use in  
London.

1821.
A neW machine for 
taking up the stores.

- T h e weather during 1821 was comparatively m ild, and no storm o f any 
consequence occurred at the R ock. T h e only work deserving notice that 
year, was the removal o f the small crane from the entrance-door, to the 
provision-store ; where a machine, upon a, new principle, was construct
ed, the barjrCl or drum o f which moves vertically Upon its axis, instead 
o f horizontally, while it winds up the chain. B y means o f this machine, 
the stores are now taken up to the entrance-door more conveniently ; while 
both the door and passage are entirely relieved of the encumhirance o f the 
crane-apparatus; as will be understood by examining P late X I V . F ig . 7 . 
a n d P la te X V I .

Mr Reid mtires from 
the RightAouse ser
vice. . .

Right-house works 
and model com
pleted. Design for 
. Wolf Rock.

In the course o f this y e ^ , M r John R d d , the principal light-keeper. 
On account o f the state o f his health, resigned his rituation, and was suc
ceeded by M r Thomson M ilne, reflector-maker. In  consideration of M r 
R eid’s faithful services, the Board put him  oh the half-pay list, at the rate 
o f 30 guineas per annum.

In  the year 1822, the several large holes in the R ock, formerly alluded 
to, were filled up, and that important work completed. T he writer may 
here mention, thaj he is possessed o f a complete model o f the B ell R ock  
Light-house as executed, and o f the chief implements mentioned in this 
work, which he will take measures for preserring to the P u b lic ; from 
a recollection of the interest he .should Jhave felt in exam ining any mo
del o f the Edystone Light-house, before he had an opportunity o f see- 
iug^-11131: work itseE  H e  also, %  similar reasons, gives a desigtR in
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Plate X X I I I .,  founded on experience, as applicable to the erection of c h a p , v i i .,. 

Light-houses on sunken rocks, which more particularly occurred to him 1823. 
after his first visit to the W o lf  R ock situate between the Land’s End  
and the SciUy Islands, in the year 1813, under the auspices o f the A dm i
ralty, in the Orestes sloop o f war, commanded by Captain Smith.

The year 1823 set in with perhaps as severe a storm as has occurred on 1823.. . , Severe storm. Car-
this coast since the Light-house was erected. T h e Pharos, in the course of rfer-pigeon sent 
her attendance on the R ock, was driven first into the Frith o f T ay, and 
thereafter into the Forth, where she was forced to anchor above Queens- 
ferry, about 70 miles from her station; and in the coiuse o f the winter, 
it was frilly two months before she could effect a landing at the L ig h t
house. The only accident, however, which happened during that pe
riod, was the breaking o f the ratchet-wheel spring, which keeps the re
flector-frame in motion, while the machinery is winding up. Though 
only o f a trivial nature, and unconnected with the stormy effects o f the 
sea, it nevertheless created considerable alarm among the families o f the 
Light-keepers ashore, as the signal-ball was very properly kept down upon 
this occasion. Their anxiety, however, was relieved in the course o f the 
day, by the arrival o f a carrier-pigeon, with a billet from the principal light- 
keeper, intimating what had happened. A  pair of these curious birds 
had originally been presented to the establishment by Captain Samuel 
Brown o f  the Royal Xavy.“ They have now multiplied considerably; and 
two or more are generally conveyed to the Rock at every trip o f the Ten
der, and let off occasionally for amusement. Their flight between the 
Light-house and the Signal-tower at Arbroath, upwards of 11 miles, has 
been ascertained to have been at the rate o f about one mile per minute.

In  concluding these details, it may be proper to state, from the A b - t̂hc****̂
stract Accounts of the expence, quantity o f materials, and description of work, 
workmanship, given in Appendix, X o . V I ., that the expence o f this im
portant national w’ork amounted to L . 6 1 , 8 3 1 : 9 : 2 ;  and that the cubical 
(intents of the materials used in its erection were about 28,530  feet, and 
would weigh about 2076  tons.
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A P P E N D  I X.

No. I.
CONTAMING A NOTICE OF ADDITIONAL LIGHT-HOUSE STATIONS, 

LIGHT-KIBPEES’ INSTBUCTIONS, FORMS OF MONTHLY AND SHIP
WRECK BETDRNS,

Additiooat Light
houses.

ADDITIONAL LIGHT-HOUSE STATIONS.

I n ndtlcmg different ptmts aUnded to, at page 60., as tRe most prominent sta
tions ffar addition̂  L t̂-houses onthe coast of Scotland, we '̂ udl follow a  course 
from to west, ineludm̂  tile Qxlmey and Shetland Islands.

fhi the easfmi coast two hjght-houses seem pmticularly tohe required) in addition Eastern Coast, 

to tiie presiemt Lî ht tm Rramnrd-Head. One of thesej at Buchan-NesS, near Feter- 
head, which hecemes a in die mvigadon of that coast, as will be seen
from Plate III.̂  would be an excellent g^ e to southward, for dupf^g oh the 
long ffat shores of Aberderairfiire, imd nth less useful as a êcdon for the foul ground 
or siH&en rocks ct̂ ed Battray Br%gs to the nordtward tff Buchan-Ness. Some are 
also of ppimon, that Girdle-Ness, at tte entrmice <ff Aberdeen harbcmr, would he 
a iproper station for a sea or public Light. The next statibn in the order po- 
adon on the eastern coast, is Talbetness, a centrical po^ of land extendiî  mto the 
Moray Prith, which lea& to Cromarty Roads, a great rendezvous fOT shipping in 
stonny weather. A| L ^ t upon this projecting pcfat woidd rfso he extremely useful 
an a threcdon to the numerous small ports of this (Sstrict, and would prevent the losses 
whit̂  ocemionally happen on Cultodai Rodk, and BMimmî s Sairs, and by the Frith 
of TMn I»iî  mistaken for a candanation of the Moray ilith. It would also serve 
as a gjdde to Ae nmrrow passage of Fort GcOTge, leading to die eastern entrance oi 
the Caledon  ̂ -

■3Hb -
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Additional l.i0ht> 
houses.

Korthem Ccmst.

' Several Light-houses are still wanted for the protection of shipping on the Northern 
Coast. In particular we notice, that although the eastern entrance of the Pentland Frith 
is already well marked by the Light-house on the Skerries; yet the western approach 
to this dangerous, but important channel, requires a light upon Dudnet-head in 
Cmthness, wWch would prevent vessels from nustaking Murkle Bay for the Pentland 
Frith, and, at the same time, form an excellent giude for the south-western coast of 
Orkney. Cape Wrath i® Sutherland is the north-western point of the Mmnlalid of 
Scotland, as will be seen from Plate III. A  Light-house upon that promontory would 
be of great importance to the nav̂ ation of the dreary coast of Caithness and Suther
land, and as a direction for the sunken rock called the Nun, surveyed by Capbun 
Ramage, in H. M. S. Cherokee in the year 1814<; and by him found to he 15 
miles in a north-eastern direction from that shore. A  light upon Cape Wrath would 
likewise serve as an excellent guide to the northern'̂ entrance of the Great and Little 
Minish, or Friths of Lewis and Uist, a central track in the navigation of the He- 
brides, now much frequented by shipping since the erection of the Lightrhouse upon 
Glass, one of the Harris Isles.

*̂**̂ ”  ̂ Perhaps the only additional light still wanted in Orkney, to which it is here necessary
to allude, is one upon Nouphead of Westra, to direct shipping on the north-west
ern ride of these Islands. In addition to Sumburgh-head Light-house in Shetland, 
one upon the Out-skerries of Whalsey, on the east, another upon the Scawof Unst,in 
the north; and a third on the Skerries of Ve, on the western side, would seem to 
reader these Islands complete in regard to Light-houses.

Western Coast. The opening of the sheltered passage through the Friths of Lewis and Uist, by the 
]]̂ ight-house on Glass, has, in a great measure, superseded the use of the outward 
course of shipping by St Eilda, which is now seldom taken by coasting vessels, though 
a Light upon that island would be extremely useful to ships making the land from the 
Western Ocean. The next Light-house that seems wanting in connection with the navi
gation of the Minish is one upon the Island of Bara, as a direction to its western en
trance by the Frith of Uist. It will only further be necessary, on this coast, to direct our 
attention to the position of the Rocks of Skerryvore, in order to perceive die import
ance of a light upon that dangerous reef, which lies about 12 miles soutb-w t̂ from 
the Island of Tiree. The principal rock here is a tarcular mass of granite, about 60 
feet in diameter, and elevated about 2 0  feet above the h%faest tides. The rocks of 
Skerryvore prove not only a great bar to riupS making the <x>ast from foreign voy
ages, but, it isj feared, have been fatal to many vessds sailinĝ along these western 
shores. ' ^

The Rhin% a promontory forming the south-western extremity of the Island of 
Islay, is anothm: position of importance for pointing out the northern ride of the 
passŝ e from the Atlantic to the Clyde and Irish Sea, between Iriay and Benr 
gore Head in Ireland. The Commisriioners, at their meeting in the month jrf January
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1828, hating ordered a Lighthouse to be built at this station, it is accordingly in 
progress. ' The navigation of the sounds and tracks among the Western Isles would 
also be greatly facilitated by the erection of four Light-houses, of the smallest class of 
sea-lights, on stations connected with the inner Sounds of Skye and Mull. Ône of 
these lights, erected at the south entrance of the Sound of Mull, would not only be 
important to that passage, but to the various tracks leading to the Sounds of Islay, 
and by those of Linnehe and Loing, to the western entrances of the Caledonian and 
Grinan Canals. The Island Devaar, at the entrance of tfie much frequented an
chorage of Campbeltown Loch, is another station for a small Light, to which the 
attention of the Board has been directed by the Shipping Interest of the Western 
Coast.

4 2 7

Additional Light
houses.

Although the lights upon the Point of Corsewall and Isle of Man, form a good Southern Coast, 
direction for the southern coast of Scotland, yet a light upon the Mull of Galloway 
would stillbe of much utility in preventing northern-bound ships from mistaking 
Glenluce Bay for the Irish Channel; and in leading them along the Scotch side, 
between the Frith of Clyde and the Irish Sea. Application has also been made for 
the erection of a small Light upon the Little-Ross Island, at the entrance of Kirkcud- 
bright-anchorage.

INSTRUCTIONS for the BELL ROCK LIGHT-KEEPERS.

I.—-The Keepers of the Bell Rock Light-house are hereby instructed and di
rected to keep the lamps of the reflecting-apparatus burning bright and clear, from 
the going away of day-light in the evening till the return of day-light in the morning. 
The better to obtain this purpose, the period of night is to be divided into Watches, 
and each keeper in rotation will mount guard for three hours. The fountains of the 
lamps being daily supplied with oU, the wicks must be frequently trimmed in the 
course of the night, but more particularly at the end of each watch.

Instructions to 
Light-Keepers.

II.—The motion of the machinery of the reflector-frame must be so regulated, 
that one of the lights of the natural appearance, and one of those coloured red, shall 
be exhibited to the mariner in their most brilliant effect, in the course of every four 
minutes; or the reflector-frame must make one entire revolution in the space of eight 
minutes.
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III. — The keeper oh watch will look out for the occufrence of foggy or snowy 
weather, and during the continuance of either, the bells roust be kept tolling both 
day and night.

IV. — At the end of each waldi, the keeper respectively on duty must ring the 
house or bed-room bell, as the cose may be, and thereafter remain at his post until 
he is relieved by the keeper in person whose turn it is to mount guard.

V. — In the event of any-thing getting out of order about the machinery of the: 
reflector-frame, so as to prevent its operation,'the Lights, and also the Bell-hammers, 
if required, must be moved by hand, as nearly to the periodic time as possible, until 
the repair of the machine can be accomplished.

VI. — Should the stock of Oil in the Light-house by any means be reduced to 150 
gallons, between the 1st day of October and the last day of F ebruary; or to 50 gal
lons between the 1st day of March and the 30th day of September, the number of 
lights on each side of the reflector-frame shall be reduced to three ; but in the event of 
the stock of Oil being respectively lessened to one-half of tlie above quantities, or that 
any of the other stores essential to the support of the Light, are getting so low as to 
endanger its total failure, only one burner shall be lighted on each side of the reflec- 
tor-frame, or four burners in all,

VII. — Unless, under these circuinstances, a supply comes to hand, recourse must, 
ultimately be had to the use of die "Wax Candles in store.

V III. — During any period that the stores or provisions appear to the acting 
Principal Light-keepor to be in danger of falling short, or in the event of sickness, 
or under any other circuinstancd(̂ considered of a calantitous and hazardous nature, 
the SQgnal of distress shall be observed, by ceasing to htriist the Signal-ball at the sta
ted periods, until the arrival of the A,ttending-vesse]. -

IX . — In ali cases of difliculty, especially such as are referred to b y  the tenor 
of the Articles VI. VIL and V III. bf tliese InstrUCtimiSj the acting Principal Light- 
keeper shad use his discretion and judgment in lessening the daily allowance of p?x»- 
sions, water, and fuel, according to hiS view of the circumstances of the case.

X . — No lights of any kind are to be left in such a situation as to endanger acci
dent by fire. I f at any time it should he found necessary to ejiter the store-room 
under night, the light must be carried in a lantern.

X I . — The better to ensure regularity and good order in the Light-liouse-duty, if 
shall be performed in three distinct departments. The keepers to shift in rotation 
weekly, from the performance of one department to another. These changes are to' 
take place every Saturday-night.

    
 



No. I.

XII*— T̂be light-keeper performiHg the duty of the first department, sball,̂  in the 
course of the day, supply the lamp-fountains with oil, and the burners with cotton ; 
he shall clean the reflecting-apparatus, and all die utensils connected with the trim
ming of the lights. He shall also take his turn in mounting guard both day and 
night,

XIII. —The day-work of the second department includes the cleaning of the 
machinor3'-case, windows, walls, floors, and apparatus connected with the light-room, 
not already specified as coming under the first department; he shall likewise clean 
the balcony and library; the books of which must be dusted or cleaned on the first 
Saturday of every month. The keeper in this tlepari:ment will also take his turn at 
day and night watches.

XIV. —The third department includes the cleaning of the bed-room, kitchen, 
and proviâ on store-room; together mth the passages, stairs, and whole utensils con
nected wilh these apartments. He shall likewise cook the provisions, and take charge 
of them from the time of tlieir being served out, until they are set upon the table in 
a prepared state. The keeper acting in this department shall only be subject to the 
performance of mght-watches.

XVt-—The anting Principal Light-keeper will mount guard in liisturn by day and 
night, and do the duty of the first and second departments, but he is hereby exempt
ed from personally performing the duty of the third department; he will, however, 
serve out the stores, and keep the fight-room store in a cleanly and orderly state.

X V I. —The chimney or smoke-tube of the kitchen-range, and the windows of the 
several apartments, are to he cleaned on the last Saturday of every month, or as 
soon thereafter as the weather will permit; The performance of which is to be entered 
into the Monthly Return.

XV II. —The wharfs or cast-iron railways, rope-ladder (now brazen stmr), shall, lit 
like manner, be overhauled and examined during the period of spring-tides, on the 
full and change days of the moon* The condition of these works to be also regular
ly entered into the Monthly Hetums.

XVIII. — The li^t-keeper on guard is to ^ve Inunediate notice to the acting 
Principal-Keeper of the aĵ pearancex)f die Tender, or of any other vessel or boat,, 
which is seemingly approaching tlie Rock; when the proper agnals will be made as 
to the practicability and safety of landing, and tlie necessary attendance given; ac
cording'in file instructions of the Signal-Book.

X IX . —The Keeper on watch between the hours of 9 and 10 in the morning, 
shall hoist the signal-ball to the fl -̂staff-head (jf the weather will permit), and, in 
this position, allow it remtdn duriing that hour, when oXL ii "m U ; but in the event of

4 3 9
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W stormy weather, such as shall obstruct the view with the telc«oope between 
the EighUhouse and the Signal-tower at Arbroath, the ball sliall be hoisted between 
the hours of 1 and 3 in tlie afternoon, should the weaUier have then improved. 
These circumstances are to he stated in the Monthly Returns.

. X X .—-The keepers, in rotation, shall have leave, and be carried ashore in the At- 
tending-vesscl, at such periods as may best suit the service. When this occurs in re
gular succession, each of the four keepers will remain six weeks at the Light-house, 
and two weeks at Arbroath with their families.

X X L — The keeper who for the time being is on leave at the establishment at 
Arbroath, will there attend the duty of the signal-room, from 9 to 10 every morning, 
and likewise from 1 to 2 in the afternoon, when, from the state of the weather, the 
signals at the Bell Rock cannot he seen and repeated at the appointed hour in the 
morning, agreeably to Article X IX .

X X II. — The rotation for leave on shore must be so regulated, tliat the turns of 
the Principal and Princijpal-assistant Light-keepers do not immediately or successive
ly follow each other.

X X III. — When at the Light-house, the keepers will have Rations of provisions 
and other allowances, as stated in the annexed Schedule, but while they are on shore 
they provide for themselves.

X X IV . —In case the Rations served out should not at any time be used, the same 
must be returned to the store, as no provisions of any kind are permitted to be taken 
away from the Light-house. "

X X V . — The Principal Light-keeper, and, in his absence  ̂the Acting Principal- 
keeper, is held responsible for the due performance of the duty of the other keepers; 
for the correctness of the Requisitions made for stores; for the Monthly Returns 
written by the Assistant or Expectant Light-keepers; for all Entries made in the 
store and journal books; for tlie regular and properly serving out of the daily allowance 
of light-room stores and provisions; for the regular use and cleanly state of the bed 
and table linen; for the good order of the Light-house furniture, apparatus and 
appurtenaitces; that none of the stores be wasted or embezzled, but that the strictest 
economy and careful management be observed, yet so as to preserve a good and suffi
cient light.

X X V I. — The light-keepers are hereby prohibited from receiving, bringing, or 
allowing to be brought to the Light-house, any spiritous liquors, as private stores- 
The Acting Principal Li^t*keeper is held responsible for the conduct of his assist
ants; and the Master of the Tender for the conduct of his men in this respect.
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X X V II. — The Bell Rock being the chief station at which Light-keepers are 
instructed in their duty for the service of the Northern Lights, the Principal, or, in 
his absence, the Acting-principal Keeper, is directed to superintend this department, 
and they are respectively held responsible for the certificate they may ultimately give 
as to the qualificaiions of Expectant-keepers. Upon production of the certificate to 
the Engineer, the light-keepers will be found entitled to the premium stated in the 
annexed Schedule of Allowances,

X X V III. —Each Expectant-light-keeper is to be resident for at least six weeks at
the Bell Rock. In the course o f this period be is to practise the whole duty per
form ed in the light-room; to write the Monthly Returns; and carefully to peruse 
these Instructions. If, at the end of this period, he is found qualified, be will re
ceive a certificate to the following effect; “ Bell Rock Light-house,” (here insert 
the date.) “  These certify, That” (here insert the name,} “ has resided” (Itere in
sert the nvmber <^) “  days at this Light-house; and having been duly instructed 
in the whole practice o f the Keeper’s duty in the Light-room, he is considered qua
lified to act as an Assistant Light-keeper,” or fav/nd dejienent in certam poi/nts, 
(here state the case as it may be, )  “  Witness my hand,” ('^ignati(/re o f  Principal,
or, in his absence, ( f  ike Principal Assistant Light-keeper.)

X X IX . — The Inventory o f the Light-house apparatus, books, furniture, and uten
sils, is to be compared with the Inventory-book upon the first Friday o f the months 
of May and November half-yearly, or as soon thereafter as the Principal and Prin
cipal Asastant Light-keepers are both upon the Rock. Any deficiency in the ar
ticles o f the Inventory-Book is to be stated in the respective Returns for these 
months.

X X X . —It being a rule in the Service of the Commissioners of the Northern 
Light-houses, that access to their establishments shall be free and open to the Public, 
the keepers are enjoined to pay attention to Strangers, shewing them every civility in 
their power; and, particularly, to afford their aid and assistance, in cases o f Ship
wreck ; yet so a.s not to neglect any thing incumbent upon them, in the proper dis
charge o f their duty as light-keepers.

X X X I . —It is recommended to the light-keepers to be cleanly in their peî ons and 
linens, and proper in their apparel in general.

X X X II . — The Light-keepers are enjoined to assemble in the Library, for the 
purpose of reading the Scriptures, and for Prayers, every Sunday, at IS o’clock 
noon, in that Uniform-dress. This service is to b e  performed by. the Acting Principal 
Light-keeper, or Principal OlRcer of the Board present. The table is to b e  covered 
during this service with a flag; and, when the weather is moderate, the Light-house 
flag is, at .the same time, to be hoisted to the mast-head, and allowed to remain till 
su n seL
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XXXH I.^S!iottld any difference <ff ojanign arise amcHig the Light-keepers 
about the meaning of these Instructions, the duty shall in such cases be per« 
formed agreeably to the explanation and orders o f the Acting Principal Light- 
keepen In die same manner, in all matters to which these Instructions may hot seem 
fully to apply, the orders of the Acting Principal Light-keeper are hereby declared to 
be landing mpon the respective Light-keepers.

X X X IV . —In case o f neglect df duty on the part <rf any o f the Asastant-keepers, 
the Principal shall, according to the nature of the offence, communicate the circum
stances to the Superintendant Light-keeper, on his drst visit, or immediately by letter 
to the Engineer, that the offending party may be reprimanded, put under stoppages, 
or ultimately dismis^d from the service as the case may require.

X X X V . -—These Instructions, with such additional orders as maybe issued 
from time to time, are to be read by the officiating Officer, immediately before reading. 
Prayers, on the first Sunday of the months of May and November.

Edimbur^, Isi August 1823. ROBERT STEVENSON,
Êngineer to the Commissioners of the Northern Light-houses.

SCHEDULE referred to in tlie X X III. 
TIONS.

and X X V II- Articles of the INSTRUC-

Daily Alowance per Man, 1 lb. Beef; lib . Bread; 2 oz. Oatmeal; 2 oz. Bar
ley; 2oz. Butter; 3 quarts Beer; Vegetables and Salt no stated allowance; 
For Tea and other necessaries 4d. per day ;  For instructing each Expectant- 

' Light-keeper L. 2, distributed as follows, viz. Principal laght-keeper 15s., Prin- 
cipal-Assistot 10s., each of the two Ordinary Assistants 7s. 6d.;
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M*

fir ilfM p iiiiiilli| ifi iiiff.

.g
«N>.

a-
•“b.T’ • •«»
«

1

cc Cj<  I
. 4->

rt 3
.5^ 3c
a CO

ojH Ph
C CJ
ci ^

*0 4«  *9

2 g

I
'3  tJ
• 5 .^

5
«o

a
4̂4^
*e:

    
 



A P P E N D IX , No. I . 4 3 5

Monthly Retunif.

3.

4.

R E M A R K S regarding any Accident or Particular which occurred connected with 
the Bell Rock Light-house during the Month o f November 1812.

1812.
Nov. 1. The first part of these twenty-four hours strong gales, with much rain, mid

dle and latter parts moderate and changeable.
Blowing fresh breezes to-day, with fine clear weather. A t 8  a . m . the Light

house Yacht’s boat landed twenty ankers o f spermaceti oil. M r John 
Steedman, and M r William Lorimcr, from M r Stevenson’s office, also 
came to the Rock to do business at the House. Returned by the boat one 
anker of dregs of oil, with a box o f broken lamp-glasses, together with 
20 empty casks. One mason went ashore.

A t 8 A. M. the Yacht’s boat landed, and made two trips with a variety o f ar
ticles and materials for the joiners, and provisions for the use o f the house. 
Returned some extra bolts. M r Steedman and his assistant employed 
with their instruments measuring the Rock at low-water.

These twenty-four hours, strong breezes with clear weather. A t 10 a . m .
the Yacht’s boat landed, and took off M r Steedman and M r Lorimer.

A  constant gale, with much rain until the 19th, when it fell moderate. 
The signal-ball was not hoisted to-day, as an intimation ashore that the 
artificers were ready to leave the Rock.

Variable weather to-day, with flying showers. A t 7 a . m . the Tender’s 
boat landed at three trips, with water, fuel, and provisions, for the use of 
the House, and ten ankers of oil for the use of the Light-room. A t 
10 o’clock the boat departed, when M r Slight, James Glen, Robert 
Selkirk, and two others, left the Rock to proceed to the shore for the sea
son.

A ll these twenty-four hours it blew strong gales, with very hazy weather.
Signal-ball not hoisted, owing to the state of the weather.

Blowing a gale with much rain. Signal-ball not hoisted.
Do. weather with much sea.

First and middle parts of these twenty-four hours hazy and variable. Mid
dle parts foggy and calm, with frost. Bells tolling. Signal-balls not 
hoisted.

Fine clear weather. Cleaned the chimney to-day.

Written by, M . Wishari^ Assi^.
Principal or Principal Assistant 1 r j. d  •, «  • . 

Ligkt-keopert s u t u r e . p " * ”
T o  R o b e  AT S y k v e n s o n ,  Esq.

Engineer for Northern Light-houses,
Edinburgh.

15.

20.

23.

25.
26.

29.

30.

‘Sinoiltr Monthly Returns are also sent from the other Light-house Stations, indei>cndently of which, 
the Light-keepers ate directed to correspond with the Engineer as oRen as the circumstances of the Service 
require.

3 1 2
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A P P E N D IX .

L E T T E R  accompanying tEe foregoing Shipwreck R etu rn .,

437

Shipwreck Returns.

SIR , Pladda Light-H<^ey\BtKFehruary 1823.

I  beg leave to inform you, that this vessel was observed by  the keeper 
on watch in the Light-room  to be ashore at 5.30 A . M ., who gave the alarm to all 
the inmates o f the Light-house; but no assistance could be ^ven  to the crew by us 

till 8.30 A . M ., when the tide ebbed so far that they could heave us a rope'; then 

we asasted them in getting their clothes, and themsdves, and some other articles, 

ashore. D  is thought by the Capttun and crew that the vessel will not be got off. A s 
it happened to be about high-water when she came ashore, she is very far up on the 
shore, and ebbs almost dry at lo^-water, although it be neap-tides.

T he report given its by the Captain and crew is, that they thought to have weather

ed this island, as they had the light three points on their weather-bow ; but having 

so little s ^  set at the time, they observed they were so near the shore they thought 
the vessel would not stay. Their jib  and top-sful was all the sail they could carry to 
the storin. They say they were in the act o f setting a small bit o f the peak o f their 
mainsail when the vessel struck, to enable them to keep more to windward o f the 

island.

W ednesday, 19th. A t low-water, the Captain and crew, with other assistance, 
stripped the vessel o f her sails and materials, which were carefully laid aside, and 

partly got into the store-house. Nothing more particular about the wreck at this 

>date; but we shall be as serviceable to the unfortunate men as we can.

I  remain,

"IR,

. . t
flTo Robert Stevenson,  Esq. 

Engines for Northern Light-Houses, Edinburgh.. }

Y our most obedient humble Servant, 

W IL L IA M  SO U T A R .

    
 



438 APPENDIX.

Inchcape Ballad

N o . I I .

INCHCAPE ROCK.

E x tra cted , by M r  S ovthey's perm ission, Jr<ym his M in o r  P oem s, Vol. III. p. 148.

Aw old writer mentiona a curioua Tradition, which may te  worth quoting. “  By east of the Isle 
of May,”  says he, “  twelve miles from all land in the German Seas, lyes a great hidden rock, 
called Inchcape, very dangerous for navigators, because it is overflowed every tide. It is report
ed in old times, upon the saide rocke there was a bell, fixed upon a tree or timber, which rang 
continually, being moved by the sea, giving notice to the saylers of the danger. This bell or 
clocke was put there and maintained by the Abbot of AberbrothoV, and being taken down by a 
sea pirate, a yeare thereafter he jasrished upon the same rocke, with ship and goodes, in the
righteous judgment ofGoA”

No stir in the air, no stir in the sea.
The Ship was still as she could be;
Her sails from heaven received no motion. 
Her keel was steady in the ocean.

Without either sign or sound of their shock. 
The waves flow’d over the Inchcape Sock; 
So little they rose, so little they fell,
They did not move the Inchcape BeU.

The Abbot of Aberbrothok 
Had i>laced that bell on the Inchcape Sock; 
On a buoy in the storm it floated and swung. 
And over the waves its warning rung.

When the Sock was hid by the surge’s swell. 
The Mariners heard the warning Bell;
And then they knew the perilous Sock,
And blest the Abbot of Aberbrothok. -

The Sun in heaven was shining gay.
All things were joyful on that day;
The sea-birds scream'd as they wheel’d round. 
And there was joyaunce in their sound.

The buoy of the Inchcape Bell was seen 
A darker speck on the ocean green;
Sir Balph the Rover walk’d his deck.
And he fix’d his eye on the darker speck. .

He felt the cheering power of spring.
It made him whistle, it made him sing;
His heart was mirthful to excess.
But the Hover’s mirth was wickedness.

His eye was on the Inchcape Float;
Quoth he, “  My men, put out the boat.
And row me to the Inchcape Hock,
And I ’ll plague the Abbot of Aberbrothok.”  ̂

The boat is lower’d, the boatmen row.
And to the Inchcape Rock they go;

S t o k d a b t ’s R e m a r k s  on S c o tla n d .

y
Sir Ralph bent over from the boot.
And he cut the Bell from the Inchcape Float.

Down sunk the Bell with a gurgling sound.
The bubbles rose and burst around;
Quoth Sir Ralph, ‘ ‘ The next who comes to the Rock 
Won’t bless the Abbot of Aberbrothok.”

Sir Ralph the Rover sail’d away.
He scour’d the seas for many a day;
And now grown rich with plunder’d store.
He steers his course for Scotland’s shore-

So thick a haze o’erspreads the sky 
They cannot see the sun on high ;
The wind hath blown a gale all day,
At evening it hath died away.

On the deck the Rover takes his stand.
So dark it is they see no land.
Quoth Sir Ralph, “  It will be lighter soon.
For there is the dawm of the rising Moon.”

“  Const hear,”  said one, “  the breakers roar f 
For metbinks we should be near the shore.”
“  Now, where we are I cannot tell,
But I wish we could hear the Inchcape BelL”'

They hear no sound, the swell is strong;
Though the wind hath Mien they drift along.
Till the vessel strikes with a shivering shock,
“  Oh Christ! it is the Inchcape Rock!”

Sir Ralph the Rover tore his hair;
He curst himself in his deepear;
The waves rush in on every mde.
The ship is sinking beneath the tide.

But even in his dying fear
One dreadful sound could the Rover hear,
A sound as if with the Inchcape Beil,
The Devil below was ringing his knelt 1820.
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N o . I I I .

A B S T R A C T  A C C O U N T  o f L I G H T - H O U S E  D U T I E S ,  fur- 
nislied to th e  C o m m it t e e  o f th e H ouse  o f C o m m o n s , in reference to  
the B e ll R o c k  A c t .

“  A B S T R A C T  S T A T E  of A D D IT IO N A L  D U T IE S  that wUl arise from the 
District to be included in the Collection by the Erection o f a Light-House on 
the Cape or Bell R ock; calculated from the Custom-House Returns, 13th 
May 1806, at the rate of 1 |d. per ton, whether Outwards or Inwards.

1804.

1805.

1806.

Foreign,

Foreign,

Inwards, 93,782
Outwards, 67,633
Inwards, 239,037
Outwards, 170,174

Inwards, 81,123
Outwards, 73,289
Inwards, 259,997
Outwards, 203,564

Inwards, 97,205
Outwards, 86,739
Inwards, 270 ,737
Outwards, 216,637

Tons.
670,626

617,973

670 ,318

L . 3566 8  S

3862 6 7$

4,189 9  9

Total o f three years, 1 ,858 ,917  L . 11,618 4 7J

“  T he tonnage of the ports o f the Frith o f Forth, 
already pay Jd. per ton for Inchkeith light, so that 
the additional duty payable by them, will be only 
one penny per ton, the total tonnage thus paying 
Jd. is, for the whole three years, 971,482.
Deduct, therefore, |d. per ton for this amount, - L . 2023 18 5 
Deduct also expences of collection, and the charges

of management, say 15 »er cent. -  ' - 1742 14 9
--------------------  3766 13 2

“  Nett total for three years, L . 7851 11 5\
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“  Nett yearly total L . 2617 3  9J 

(Signed) “  C . C u n in g h am ,
Secretary to the Commissioners of the Northern 

Light-honses.”

The District of coast referred to in the above Abstract, lies between Peter
head, in Aberdeenshire, towards the north, and Berwick-upon-Tweed, to the 
south, both inclusive.
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Relative Reports..

A P P E N IJ IX .

N o .'I V .

Containing R E P O R T S  relative to the Bell  R ock L ight-House, ad-̂  
dressed to the CoMMissioNiEES o f the Northern Light-houses, by Jobtn 
R ennie  and R obert StevensoiI, Civil Engineers.

R E P O R T  by M r Stevenson .

Edinburgh, 23d December 1800.
D u r in g  the reign o f his present Majesty (G eorge I I I .) , a spirit for discovery 

and improvement, in maritime afM rs, has been pursued with the greatest energy, 
and crowned with a success, which can only be equalled b y  the happy effects that 
have followed to commerce. In  proportion, therefore,(as the pursuits o f the naviga
tor are considered essential to the wealth o f  the community, every effort to Cssist 
him, in b is  course through the pathless ocean, must be regarded both as the call o f  
interest and humanity. The most prominent causes o f  the perfection to which coast
ing-navigation has been brought, may be ascribed to the accuracy o f our charts, and 
an increase o f  land-marks, by which the mariner, after braving the dangers o f the 
seas, is enabled to guide his ship with safety into her intended port. I t  is well 
known, that before the Maritime Survey o f the Orkneys and Hebrides, by Macken
zie ; and until an act o f Parliament was passed, appointing Commissioners for erect
ing Lighthouses upon the coast o f Scotland, mariners were left to grope their way 
from  the Frith o f  Forth to the Frith o f Clyde, without the assistance either o f proper 
charts or land-marks. Under these circumstances, they passed the Pentland Frith, 
and generally held a course to the northward o f the Orkney islands; then steering 
westward, they sailed on the outward side o f  the Lewis Isles into the Atlantic, Ocean, 
exposed to many dangers, and unable to avail themselves o f  the advantages o f  the shel
tered sounds and harbours o f the Friths o f Lewis and Uist. Hence the difficulty o f na
vigating this district, was long a great bar to the improvement o f the Highlands, and 
to the extension o f  the British fisheries. It was, likewise, a material drawback to the 
present flourishing trade, carried on through these sounds to the Baltic and other 
parts o f  the. northern Continent o f  Europe.

From the earliest accounts which tradition gives o f  the navigation o f the Frith o f  
Forth, a Light-house upon the Bell Rock appears to have been looked forward to as 
an essential pre-requisite to the advancement o f  its com m erce: A nd in proportion to  
the extent o f the one, the call for the other has become more and more mgent, and 
is now regarded as a matter o f  the greatest importance.
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Since the publication o f Adair’s Charts, there has been no want o f a survey o f 
the Frith o f Forth ; but this important estuary still remains extremely deficient with 
regard to land-marks, and the reporter will venture to say, that there is not any where a 
more dangerous reef in the kingdom, or one that calls more loudly for something to be 
done, than the Cape or Bell Rock. W hen, therefore, the extensive benefits derived 
from those powers, which have enabled the Commissioners o f the Northern Light
houses to erect and maintain six Light-houses upon the coast, are considered, it is 
much to be wished that some measure were adopted for enabling that Board to add 
to the number o f these land-marks, by the erection o f one upon this most destructive 
rock. From the numerous losses by shipwreck, which have happened upon the 
Bell Rock, it is presumed, that some account o f its position and extent, from actual 
survey,—ra few remarks upon the description o f building best suited to the situation 
o f the rock,— together with an attempt to point out the extensive use o f such a light, 
— and the ports which appear to be within the limits o f any duty to be levied for its 
support, will not be deemed unnecessary at a time when the public look forward, with 
anxious expectation, to this Board, in a matter o f so much importance, not only to 
the navigation o f the Frith o f Forth, but in general, to the eastern coast o f Great 
Britain.

441

Relative Reports.

Having finished a design and model o f a pillar-formed light-house for the Bell 
Rock, immediately after the very fatal storm which occurred in the month o f December 
1799, the next object o f the Reporter, was to survey the rock itself, that he might judge 
more fully o f its fitness for the situation. Accordingly, in the month o f April following, 
he set o ff for the rock, and had reached Fifeness, when, from the state o f the wea
ther, he was obliged to return, after an absence o f ten days, without accomplishing his 
purpose. Soon after his return from his annual voyage to the Northern Light
houses, M r Gray, secretary for the Commissioners, requested o f the Board o f Cus
toms to grant the use o f one o f its yachts, to make another attempt. An order 
having been accordingly obtained for the Osnaburgh cutter. Captain Campbell, then 
lying at the E lie, the reporter, accompanied by his friend M r James Haldane, architect, 
set off for that place. But the Osnaburgh being then under repair, and the period 
o f spring-tides being at hand, it was found advisable to proceed along the coast to 
West-haven, on the northern side o f the Frith o f Tay ; and upon Sunday the 5th o f 
October 1800, a landing was effected upon the Rock, and an ample opportunity af
forded o f gaining all necessary information.

The Bell R ock , as appears by the best charts o f the coast, is situated at the mouth 
o f the Frith o f Forth, in west longitude 2° 22', and north latitude 56° 29'. It hes 
nearly fifteen miles from the Island o f  May, in a north-eastern direction fer  com
pass, and twelve miles south-west from the Red-head in Angusshire, which it re
sembles, being a free-stone o f a reddish colour, though o f a much harder body, and 
closer grit. Besides its natural asperities, the surface in general is thickly coated 
with sea-weed, and, on the higher parts, the barnacle, white buckle or whelk, and 
limpets, abound, and altogether it presents a v ^ y  rugged appearance, owing to the

3 K
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R«lafive Re^ris.' dojnng o f  the strata fm n  ^ t h ,  where h ^ h ^  to north, at an angle o f about 00 de>
 ̂ T h e material part o f  the rock, which lies north^^east and 80uth.west, measures^

on an average, about 300 feet in  length, and feet in breadth* The Inkiest-put
above the:surface o f  the sea, does not exceed sev^  feet at low-water o f  spring-tides; 
which part, at high-water o f  same tides, is from  nine to ten feet under water. The 
rqtorter ;dso found, that the medium h e i^ t o f the foundation o f any b u il& g  erect
ed upon it, will not exceed tw o or three feet above the surface o f the sea at low- 
water o f  spring-rides. T h e above dimensions may be termed the material part o f the 
rock ;  buri south-west o f this, there runs a reef or shoal, o f  considerable extent, which 

, is only visible in Very low rides.

T he short rime which the Bell R ock is seen above water, and flie irregularity o f 
the soundings in its vicinity,' are the cause o f  many wrecks upon it. Indeed, after 
the water has flowed, in ordinary tides, but a very short time, the most skilful ma
riner cannot point out its place," without its proper meaths or land-marks in right, which 
lie from  twelve to twenty miles distant. Under these circumstances, the Bell Rock 
wiU be found more dangerous to  vessels coming near it, than perhaps any o f tihose 
reefs upon which Light-houses have as yet been erected.

The Edystone B ock, for example, is about elevmi miles from land, situate at the 
entrance or Plym outh Sound. Before the rock was reduced for the foundaricm o f  the 
Light-house, it was about three feet above high-water o f  spring-tides. The L on g- 
ships R ock, situate three miles o ff the LEUids-End, is about forty feet above high- 
water mark, though barely large enough for the foundation o f tire Light-house. T h e 
Smalls lie fourteen miles d f  St David’s H ead ; and the rock on which the light-house 
is built, is about five feet above high-water o f spring-tides. T he South R ock, lying 
three miles o ff the land, between L o d i S trai^ord and Donaghadee, is about four 
feet under the Surface at high-water o f spring-tides. T h e T our de Corduan, upon 
the coast o f  France, is built upon a sunken rock at the entrance o f the Garonne, and 
is said to be about eight feet under the surface o f the sea at high-water‘o f spring- 
tides. A nd, lastly, the Bell Rook, the subject o f  this report, lying upwards o f  
eleven miles from  land, is from nine to ten feet under water, as before stated.

Ever since the reportm* had an o^Kirtunity to know the d ^ g er and inconvenience 
that must attend the navigation o f the Frith o f Forth, while the Bell Rock remains 
without some signal upon it, to forewarn seamen, he has bemi much employed in 
com dering what kind o f building would be most applicable to its situation; and he 
has, therefore, endeavoured to obtain as mudb information as posrihle about works o f  
this kind. T h e first light-house mrected upon an insulated rock on the Coast o f Great 
Britain or Ireland, appears to have bemi that o f  the Edystone, which was begun in 
1696, and was scarcely finished, when a dreadful storm carried it completely away. 
This arection waseonstructed o f timber, ^ d  was designed and executed by M r W il
liam W instanly, who, with his artificers and the hght-keepers, unfortunately perish
e d  in  its ruins. T h e  next light-house that was built upon the Edystone Rodc%
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consisting partly o f  stcnie and partly o f  wood, it was finished in 1709, and was the Beiative Reports, 
work o f M r John R udyard, who, carefully avoiding ̂ the errors o f his predecessor, 
lopped off all superfluous ornaments, and produced a plain building; which, after 
withstanding the fury o f the waves for forty-nine years, had the misfortune to be de
stroyed by fire. T h e present Edystone Eight-house was begun in 1756, and finished 
in 1759. It has now stood forty-four years, a memorial o f  the ingenuity and indefa
tigable labours o f  M r John Smeaton, who, guarding against the defects o f the two 
former buildings, constructed the whole o f  stone; the blocks o f  the solid part are cu
riously dove-tailed into each other; and every thing unnecessarily tending to ^ ve  re
sistance to the water is carefully avoided, while the whole is completely fire-proof.
The next light-house erected upon a situation o f this kind, was the Smalls, which 
is placed upon eight beams o f oak, arranged round a centre one. The latest light
house built on an. insulated situation, is that upon the South R ock on the coast o f 
Ireland. T he reporter made three successive journeys to this light-house, during 
its progress; First in 1796, when it was only 12 feet in hmght; again in 1797, when 
it was nearly finished; and a third time in the month o f August 1800. This light
house is built o f  granite, quarried in the mountains o f M om e. The method o f dove
tailing or joggling the stones, and attaching the courses to each other, is different 
from  that o f the E dystone; throughout the solid part o f the masonry, and eighteen 
inches within the circumference o f the building, six great bars o f  inalleable iron are 
carried up, each four inches square; and upon the top o f  every alternate course, a 
circular plate o f iron is let into the stone, and fixed by spear-bolts to the upright bars.
The building is o f  a conical figure, .and was built in the course o f three years from 
a design by  M r John Rodgers o f  Dublin.

Before being properly certified as to the possibility o f getting a foundation for a 
building o f  any kind upon the Bell R ock , the reporter thought o f a Floating-light, 
like those moored o ff the Dudgeon-shoal, and other sand-banks on the coast o f Eng
land. But the foulness o f the ground about the Bell R ock, the great depth o f water 
near it, together with the unsteadiness o f a light o f this description,-—and above all, 
the perplexing uncertainty which must ever attend such a light in a storm, cannot 
fail to unhinge the confidence o f  the mariner, and thereby prevent him from making 
free with his cou rse; and when, from an error in it, or in the distance run, he 
is disappointed in seeing the light, wrong conclusions are apt to be form ed: he sup
poses that the Floating-light has drifted, and by changing his course, perhaps turns 
upon the very point o f  danger. These were considerations from  which much relief 
was felt, upon learning that the rock was large enough to form the foundation o f  a 
a permanent bu ild ing; but, till the moment he landed upon it, he was uncertain i f  a 
building o f stone was applicable; and foreseeing the difficulties which would be 
avoided, if, instead o f  carrying up the lower part solid, it could be formed o f  piUars, 
after the manner o f  the Smalls Light-house; reflecting also upon that elegant and 
useful application lately made o f cast-iron, in the construction o f bridges, choice w£  ̂
made o f this metal, in lu^ first model for the Bell R ock, as being more substantia!

3  K  2
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Bdative Beports. dian tim bet, and also le ^  liable to corro^bn fronl ibe action o f  the atmoi^iiere than 
malleable-iron. This light-hpjise (see Plate Y II .), 'Was to con ^ t o f ^  hollow 
tubes or pillars, built each to the height o f  ninety feet, measuring two feet in dia
meter at the base, and diminishing to six inches at the top, ranged round a com
mon centre so as to form  a diameter o f  thirty-five feet at the base, and right feet at 
the top, immediately under the light-room. T he [allars were to be cast in lengths 
or pieces o f  ten feet each ; and at every joint horizontal bars were made to grasp the 
p llars, and the whole was also connected diagonally with various cross braces. U n
der the Bght-room, the building was to be laid out into four hrights o f apartments 
for the light-keepers and stores, formed within the range o f  the pillars, which occu
pying 45 feet o f  their height, the part below being o f  similar height, was left free 
for the passage o f the sea, thus presenting the least possible reastance^tb the 
waves. These apartments were to be formed and covered in with strong copper, 
which, tb prevent its acting upon the iron, was to be coated with tin. The lower 
part, or,floor nearest to the sea, was to form  an inverted cone, presenting a sur
face calculated to disperse the seas which might strike against it. In order still 
more to increase the common base, and strengthen this fabric. Professor Bobison ad
vised that a diagonal bar should be attached to the exterior side o f  each o f the pillars.

In  this first design, provirion was made chiefly against the impulse o f  the sea, 
without taking into account the possibility o f a vestol or wreck getting near i t ; but 
he found, after landing upon the rock, that it was posable for a vessel at high- 
water to comb, without interruption, against the pillars. T o  guard against mis
fortune from  this quarter, the reporter first thought o f defending the pillars in va
rious ways, particularly by throwing a kind o f Chevaux de Frise round them, with 
beams o f oak. H e, however, found it difficult to suppose any set o f pillars o f  ade
quate strength to rerist the force o f a loaded vessel, violently agitated in a wmtei: 
storm, which must render the jallar-formed construction very uncertmn, even a ft»  
every precaution should be taken to guard against such acdidents. Nbr ought the danger 
to which such a mass o f  metal, constantly exposed to the eflects o f the marine-arid, 
to be wholly overlooked, in ^ vin g  a preference to a circular build ing 'of ston^ which 
being a compact figure o f  solid matter, would rerist any force that might be brought 
against it. T h e reporter has estimated the Pillar-form ed Light-house at L . 15,000 ; 
and, although that for the Tow er o f masonry amounts to L . 4S!,6§6, 8s., yet, as it is 
treading a beaten path, which leads to certainty, it is surely to be p^ferred in a 
work o f  this k in d : the foundation-course o f  stcme must be more tedious than that 
o f so m ^ y  'pillar^ yet, in this there is nothing impracticable; and whmi the difficul-  ̂
ties o f  the first eomrses are surmounted, the superiority o f  a fabric o f stone over one 
o f  iron wiU i%adily be admitted

In  the model for a bmlding o f  stone, made since the reporter first landed upon 
the Bell R ock , he has retained nearly the same elevation, as that o f  the Edystone 
Light-house, w hkh presents less reristance, and preserves a greater base than perhaps 
any other figure that could' have been thought o f  In  this derign be has also 
fi)]^wed M r Smeahm in the use of oak-trenails to  keep the stones in their places,
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lyhile the. work is in progress; but has differed in the mode o f  diminishing the in
terior-walls, as the building rises in height. Instead, also, o f M r Smeaton’s plan o f 
dove-tailing the stones, and connecting the floors, various other modes are resorted 
to, for efiecting this perpendicularly as well as laterally, with the view o f introducing 
larger materials, and keeping the stones in a more entire state. One o f these is by 
an iron-bat, which is inserted into the joints o f the lower courses, while the void or 
upper courses are to be indented, or let perpendicularly into one another. Upon 
inspection o f the models and drawings o f this design, it will perhaps be found to 
render the construction more simple, to divide the strength o f  the walls more equally, 
and, upon the whole, to give that stability which the situation o f the Bell Rock 
seems so peculiarly to require. (See Plate V II.)

Upon comparing the pillar-formed Light-house, with the circular tower o f ma
sonry, it is matter o f surprise that ever the Smalls Light-house should have been 
erected upon that plan, unless it were to avoid the additional expence o f a stone 
building. There is, however, one circumstance which materially favours the pillar- 
formed construction at the Smalls, the want o f which becomes a principal objection to 
its application at the Bell R ock ; namely, that the Smalls R ock being five feet 
above high-water o f  spring-tides, the pillars are more obviously defended from injury 
in the event o f a vessel or wreck coming against them, and also from the violence 
o f the sea, whereas the Bell Rock, at certain periods o f  the tide, is from nine to ten 
feet under water.

W hen M r John Rennie, civil e n ^ e e r , obligingly favoured the reporter by ex
amining his models, he gave a derided preference to the structure o f stone, as did 
Professors Robison and Playfmr. A nd Captain Huddart also, upon seeing the pil
lar-formed model, mentioned, that the Trinity-House did not approve o f iron pillars, 
which, in the instance o f the Smalls, were considered not so proper as beams o f oak. 
T h e chief motives which induced the reporter to model a light-house upon the plan 
o f  the Smalls, were the uncertmnty o f procuring a foundation for a stone build ing; 
the small resistance which the pillars present to the force o f the waves, and the first 
cost being very considerably less. But although this is true, with regard to the re
sistance, it must also be remembered, that the pillars come prodigiously short o f the 
weight o f a tower p f masonry, o f the dimensions o f the one modelled, containing up
wards o f 2000 tons; whereas the iron pillars, even in their most improved state, do not 
exceed 200 tons. W hen, therefore, the stone light-house is compared with the iron 
one, all idea o f  the greater resistance o f  the former is lost in its solid contents, and 
in the uniformity o f  its figure.

445,.

Relative Reports.

In  alluding to the great utility o f an erection on the Bell R ock, it may, in ge
neral, be observed, that it is in the same degree o f  latitude with the Tow n o f 
Holstebro in Denmark,’ and that the Naze o f Norway, or entrance to the Baltic, 
lies north o f Holstebro 1® Sd. It therefore follows, that all vessels Imund to the
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Beittlve Keport*. Baldc, from , any port south o f the R iver Tw eed, must cross the latitude the Bell 
' R ock , while the degree o f  east or west lon^tude, in which such vessels pass, must

depend upon the direction o f the winds and other circumstances. In order to avoid 
the enemy in the time o f  war, it is common for shipping in this track, first to make 
the land about Buchaimess in Aberdeenshire, and from thence take their dcpartirre 
either over seas, or along shore to their respective ports. W ith regard to ships bound 
for Archangel and Greenland, they, at all times, make the Islands of Shetland, and 
from  thence take their departure. I f , therefore, lines be drawn from. Buchanness 
and Girdleness in Aberdeenshire, to Flamborough Head in Yorkshire, and the mouth 
o f  the T yn e in Northumberland, the Bell R ock will only be found to lie from  a x  to 
ten leagues distant from these courses or lines. So that vessels crosting the mouth o f  
the Frith o f  Forth, from Buchanness to the Hum ber and Thames, Sic,, may not 
only come in sight o f a light upon this rock, but be materially benefited by it, ac
cording to the state o f the weather, while those upon the course o f the nearest line 
bound for Newcastle and Sunderland, Sic. must, in every voyage which carries them 
north o f  the Tw eed, be essentially served by a light upon the Bell Rock.

It further deserves notice in  this place, that the principal estuaries on the eastern 
coast o f Great Britain, are those o f the Friths o f M oray and Forth, and the Rivers 
Hum ber, and Thames. The most material general purpose which would be answered 
b y  a Light upon the Bell R ock, is the opening o f the Frith o f  Earth as a place o f  
safety, in storms from south-east, east, and north-east- W hen mariners at sea are 
overtaken with a gale under such circumstances, they make for the most contiguous 
o f  these four inlets ; but are often known to avoid the Forth, on account o f this R ock , 
which, like another Cerberus, guards its entrance. O f this, a  melanchdy example 
occurred (which will long be remembered with that regret which never fmls to ac
company the forlorn case o f the widow and fatherless), In that heavy gale at south
east, which happened in the winter o f 1799, and drove many vessels from their 
moorings in Yarm outh Roads, put them past the H um ber, and the crews being 
afraid to make free with the Frith o f  Forth, even though the wind was ftir, were, 
with others, driven ashore between the Redhead in Forfarshire, and Einnaird Head 
in Aberdeenshire, to the number o f  about thirty sail. N or were they all saved 
that weathered Kinnaird H ead; several were wrecked in Orkney and Shetland; and 
the whole loss oocarioned by this gale has been stated as high as seventy sail, with 
many o f  their crews 1 amongst which are reckoned two that were known to have 
been lost upon the Bell Rock. This fatal catastrophe, o f which the histoiy o f  our 
coast affords few examples, is the more to be lamented, when it is considered that a 
light upon the Bell R ock, b y  opening the way to a place o f  safey, would infalli-, 
bly have been die means o f preventing much calamity, to those who sought safety, 
with various fortune, in more northem latitudes. In  (conclusion, it may be obser
ved, that until this improvement o f  the coast comes from the Commissioners o f the 
Northem  Light-houses, it is much to be feared that the cause continuing, the sad 
effects will not cease.

(Signed) R o b e bt  S tevbnsow .

T o  the H onourable the C ommissionbes )
o f the N orthern Light-houses. J
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B E P O R T  by M r R ennie.

4 4 7

Relatf?e Keports.

G entlemen, London, Decendjer 1805.

I n  consequence o f your directions, I  set out in a vessel called the Pharos, from 
Leith, on the 15th o f August last, early in the morning, in company with R obeex 
H amilton, Esq. one o f your Commissioners, and M r Stevenson, your Engineer, to 
view the Bell or Cape Rock, for the purpose o f considering the practicability o f 
building a Light-house thereon. But, owing to the want o f wind, we did not get 
near the Rock till- dusk, i. e. about half-past seven, which was near half ebb ; but al
though we were not above a mile distant, we could discover but little o f the rock it
self. Its situation, however, was sufficiently apparent, by the breakers upon it, which, 
although the sea was very little agitated where we were, yet the waves were very high 
on the Rock itself, breaking over it with considerable violence. W e  approached 
with'uiless than half a mile of it, and took soundings; but it becoming dark, we judged 
it advisable to s«ul further off, and anchored about a mile from the Rock all the 
night, in expectation we should be able to land on it next morning, which, from the 
serene appearance o f the sky, we doubted not we should be able to effect. W e  had 
not dropped the anchor long, when the little wind there was during the day ceased, 
and it became a dead calm, but, notwithstanding this, there was a heavy sweU, and 
the vessel rolled much. Frequently, during the night, I  viewed the place where the 
Rock lies, and saw the heavy breakers which played about it, till near three quar
ters flood, when they nearly ceased, and no appearance of such a place was to be ob
served. They commenced again about quarter ebb, and continued increaang for some 
tim e; but, by nine in the morning, the sea became more smooth, and about half-past 
nine, the rock appearing several feet above water, we left the Pharos in a small boat, 
and had the satisfaction of landing on it about half-past ten, a little before low water. 
T h e spring-tides, however, were rather post their height, being five days after the 
full moon. W e  landed on the nonh-eaat ride o f the Rock, in a little bay or inlet, 
through some breakers, but these were just on the verge of the Rock, for when we 
got in, the water was quite smooth.

The Rock lies in a direction nearly south-west and north-east, magnetic bearing. 
That part which was dry, saving some small inlets, I  found to be about 280 feet long, 
and 220 feet wide. Its general surface was about 4  feet above the level of low wa
ter, though some places were about 6  feet high. The Rock, however, extends for 
some distance all round that part which was dry, and dips downward. It extends 
under the surface for about 400 feet on the south-west side, about 100 feet on the 
north-east ride, and about 60 on the south-east and north-west sides; and on those 
parts the water is shallow. A t about 300  feet south-west, I  found about 13 feet 
water, but, on account o f the breakers, could not sound on the low parts o f the Rock, 
or rither of the other sides. A t the extremities of the main Bock above mentioned.
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the dip is sudden; the bottom, however, is rocky for a oonsiderabie detent round its 
bed, but the water is deep.

T h e  R ock itself is a hard red freestone, in beds dipping to the south-east, about 
"one in f i v e t h e s e  beds are various in thar thickness, some being much greater than 
others ; but, generally, well connected together. Such parts as are not immediately 
exposed to the violent wash o f the waves, are coated with a hard crust, and covered 
with lim pets; and, indeed, when it is exposed to the full fury o f the sea, there seems 
to be little appearance o f decay, so that I  have no doubt, were a Light-house con
structed here, no fears need be entertained for the durability o f the Rock, as it seems 
to me well calculated to resist the eflects o f the waves

W e remained on the R ock for about an hour and a half, when the tide began to 
flow rather quickly, and having got all the necessary measurements as to height and 
size, we left it, and returned to our vessel, having been much gratified with the ample 
view we had o f it, and soon after our getting on board the vessel, we weighed anchor 
at one, and the wind suiting, we arrived at Arbroath about four o’clock.

T he Inch Cape, or Bell R ock, lies in W est longitude 2“ 2 2 '; North latitude 
56° 29^ as stated by M r Steven son . It is about eleven miles distant fiom  the har
bour o f  Arbroath, about ten miles from  the B lu ff Point o f  the Sands o f Baw y, at 
the northern ride o f the entrance to the River T ay, and about eleven miles tiom  the 
B ed Head, which lies between Arbroath and M ontrose; so that in fact it is about 
the same distance from the shore as the Edystone R ock , on which M r Sh e a to n  
completed a stone light-house in the year 1769. T h e soundings on the south-west 
side, and near to this R ock, as taken at low water, were about 7 fathoms, within half 
a mile o f  it ; and, in the same direction, about 15 fathoms, bottom rock. About 

' three-fourths o f  a mile, 19 to 20 fathoms, bottom gravel. A t the north-east ride, 
and near to the R ock , the soundings were 6  fathoms. A bout three-fourths.of a mile 
north-west o f  A e  R ock 15 fathoms, and about a mile and a quarter .in the. same di- 
rection 18 fathoms. W e did not take the soimdings on any other side o f the R ock , 
or at q greater distance; but I  was informed they were full as much as those we had 
taken.

,  Such being' the situation o f the Cape or Bell R ock, lying nearly in the direction 
. which vessels generally take in sailing into the Frith o f Forth, from northerly direc-. 
tions, or out o f  it, in; sailing to the north or east, it is no wonder that many accidents 
shoulrf^arise in hazy weather or dark nights, there being no means o f discovering its 
situation correctly, unless when the land-marks are to be seen, for the deep water ly
ing so close all round the R ock, nothing can be ascertained from soundings, until too 
near to eitsible vessels to get out o f the way, . Breakers, no doubt, frequently point out 
its skuation, but .these,; in dark .nights, and hazy weather, often are not sufficient, and 
at high-wl|ter, even in gqod P%hts, are riot always discernible; for want. other
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means, many vessels have been wrecked thereon, and numberless valuable lives and Beiative Keports. 

much property lost.

Vessels trading from the Humber, and northwards to the Baltic, to Norway,
Greenland, &c. are often, by stress o f weather, driven towards the coast, and even 
those from more southerly ports often share the unfortunate fate o f  coasting vessels.
It is therefore o f the utmost importance that something should be done to mark out 
the situation o f this dangerous and frightful R ock.

A  Beacon has been proposed, but this would but ill answer the purpose. Nothing, 
in my opinion, would do it effectually, except a L ight-house; and the question is, 
whether a Light-house could be built on this R ock, and, i f  so, o f  what materials it 
should be composed, and which, in point o f  strength and durability, are most likely 
to become a lasting work, without which the mariner can never make free with his 
course.

O f all the works which could be erected here, perhaps a wooden Light-house 
wduld be the cheapest. But were a wooden Light-house to be constructed, I  appre
hend a solid base o f  stone must first be constructed, similar to that built on the E dy- 
stone. by M r R u d y a e d  ; but wood is liable to decay; it would require constant re
pairs, and would also be liable to be destroyed by fire, as that o f  M r R u d y a k d ’ s  was. 
A  Light-house o f cast-iron might also be constructed here, and I  will allow that 
it might have a coating o f lead, or other metallic substance, so as for a long time at 
least to resist the effects o f the marine acid. But to make a Light-house that would 
last o f such materials, would be nearly, if  not wholly, as expensive as one o f stone, 
which I  believe, I  need scarcely say, no human ingenuity could render as du
rable; and as the durability o f such a work as this is o f the utmost consequence, I 
apprehend a moderate sum o f extra expence ought not to be looked on as an object 
o f material consideration, when put in competition with the advantages o f durability. 
But, besides these objections to a work constructed o f wood or iron, vessels being apt 
to be driven against it at high-water, there, being at spring-tides from nine tô  ten feet 
deep on the top o f  the R ock, and should the vessel be a large one, and acted on by a 
heavy sea, it wduld not be difficult to foretel the consequences.

The durability and efficacy o f  a stone Light-house has been proved in the most 
satisfactory manner at the Tour de Corduan, near the mouth o f  the River Gai’onne, 
on the coast o f France ; at the Edystone, o ff the mouth o f Plymouth Harbour, and 
in other situations. W^hy, therefore, with such incontestiSle proofs before our eyes, 
should recourse be had to a material new in itself for such purposes, and untried ? a 
material winch, i f  fitted and joined together as it ought to be, woiild consume nearly 
as much time in getting the lower part laid, as the laying o f three or four courses at 
the bottom-erf a  stone Light-house, and when ; the stone-work is got to the height o f 
five or six feet above the R ock, the greatest part o f the difficulty may be said to be 
over; and besides, such a solid mass o f  materials would redst any violent shock o f  a
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Relative Reports, vessel wMch iMigEt be brtnight agsunstlt by the sea. I  have, therefore, no hesitation 
in giving a d e c id e  opinion in favour 6 f a ptone Light-house.

A s to the practic^ ility o f  erecting such a work on the Bell Rock, I  think no 
doubt can be entertiuned, with such examples beftne us as the Tour de Corduan and 
Edystone before mentioned.— In  the 4th volume o f  the ArchiUctmre HydrmUque 
o f  BRninER, an account is ^ven  o f  the T our de Corduan.- It is built on a low 
rodky island, dry at low water, and whose surface is nearly level; it is Covered at 
■high-water, as near as I  can ascertain from his draughts and description, about 
8  or 9  feet. ‘ It is exposed to a very hm vy swell o f the sea, l}ring quite open to the 
Bay o f  Biscay, from  whence it is well known very heavy swells come, and beat 
agmnst it with great fury ; yet this Light-house has reasted the fury o f the Waves for 
above ^ 0  years. '

T he Edystone Light-house is built even in a more e x p o ^  rituation than that 
o f  die T our de Corduan, and upon a rock whose surface is little larger than the base 
o f  the Light-house itsHf. T h e  top’ o f this rock is shelving, and was seldcpi cmrered 

, by ordinary spring-tides before M r Sh eato n  began his foundation; the lower part, 
' however, was always covered over at the top o f  neap-tides. A t the lowest place, whoi 

he began his work, the rock was dry about six hours each tide, although there the 
Edystone R ock is lets in  size than the Cape R ock , yet the advantage o f  b ^ g  so 
long dry, is greatly in favour o f building a Light-house ̂  the most difScult and t ^ -  
ous part, o f  work beiig: the establfehment o f  the four or five lower courses o f  the 
foundation. ; . '  ' v ■ . .

T he higher parts o f  the Cape R ock , as I  have before stated, are little more than 
six feet above the low water ■ o f  -an ordinary .spring-4ide. B ut I  apprehend, when a 
place sufficiently large for the foundation is -levelled, ifo surface will be little more 
thmi three and a half feet above the low  water o f  an or(bnaiy spring-tide. I  do not 
thi^k that above th r^  hours’  time fen work can be expected, which is about htdf o f 
what was got a t the Edystone. T h e depth o f  the water .rdl round it, and its espo« 
sure to  the Germtin Ocean, renders it as cBfficult a  tituation to construct a durable 
work upon as that o f  the Edystone, i f  not.inore so. I  doubt, therefore, more time 
W ffl be required for the w ork ; but this, d e^ nds so much on 4he?state^of the weather, 
that no certain calculation can be made, i t  is better, therefene, to areckon a suffix 
cient time, and tMs I  would beg leave to  state at four years; a n d ifitcan be done in 
less time so m uch the better. T h e R dck upon which thei Edystime LightdWuse 
stands is certainly harder than the Cape R ock, and o f  course required mcWe time to 
w ork ; but, bn the other-hand, ^ e  Cape R ock lying in a more iioidieriy’ latitude, 

-and wheue the weather is more variable, it is likely that greatw uamruption wBIbbe 
^ven  to the proceeding^ than in the otiier; eo  tiiat,-dl circianstances conridered, the 
time I  have mentiiaied, I  doulrt, will be Kttle en oi^ h / ■

M r Steveksox,  to whose merit 1  am happy to bear ample testimony, has been 
uidefatigable in ohtidmieg information respecting this R ock , and he has made a  nuxici 
n f a stone ij^ h td io iee , nearly that o f the Edystone, in which he has
proposed variious ingeraous m ethod o f  constructiag the work, by  way o f  fecilitotitg
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the operations. I  own, however, after considering these in the fullest manner I have 
been able, and comparing them with the construction o f  M r S m e a t o n ’ s,  I  mean in 
the building, and also that there is undoubted proofs o f the stability o f the E dy- 
stone, I  am inclined to give it the preference. N o doubt some methods different 
from the Edystone will require to be put in practice for the foundation; but its ge
neral construction, in my opinion, renders it as strong as can well be conceived,— in 
fact, it may be looked upon as a solid mass o f rock. Viewing the matter, therefore, 
in this light, it will be unnecessary for me to accompany this Report with the design 
o f a Light-house. I t  will be time enough to make such a design, when the Commis
sioners shall be in a situation to give orders for the erection, and then»I have ilo 
doubt M r S t e v e n s o n  will furnish much valuable matter towards the perfecting 
o f it. '

The total height o f the Edystone Light-house, from the lower course o f  stones 
on the rock to the top o f the platform or balcony-floor, is about 70 feet; from thence 
to the bottom o f the iron-frame o f the lantern about 6 feet 9 inches; and the lan
tern itself is about STeet 3 inches ; so that the total height to the eve o f  the cupola is 
about 84 feet 6 inches., Now, as the Bell R ock lies so much lower than that o f the 
Edystone, I  think the height o f the shaft or tower o f the Light-house should not be 
less than 80 feet, or, perhaps, a little more, say 85 fee t; so that the cupola will, in 
this case, be about 100 feet above the surface o f  the rock. W ith  such a height o f  
Light-house as is here proposed, I  would advise that the diameter o f  the base should 
be greater, and as it is less surrounded by such an extent o f  rock, it will ^ ve  facility to 
the gradual diminution o f the effects o f the waves breaking upon i t ; will render the 
fabric more steady, and, as it will diminish quickly, no great additional surface will 
be presented to the sea. ,

T he floor o f  the lower room, i. e. the height o f the solid part o f the Light-house, 
I  would propose to  be about 50 feet, , and .from thence to the top o f the platform 35 
feet, making a total height, from the rock to the platform or gallery, o f 85 feet. 
A s to the In tern  itself, 1 need say little on that head, as lanterns for light-houses 
have, r f  late years, been greatly improved, as well as the lights. The substitution o f  
lamps with reflectors, in place o f coal or candle hghts, has been found o f the greatest 
advantage to the m ariner; and it is not unlikely, from what I  have been lately made 
acquainted with, that the substitution o f the hydrogen gas in place o f lamps, will not 
only prove a much cheaper, but a better light than even lamps. I  am told that it will 
not cost above one-eighth o f the price o f oil. The kind o f light to be used is also a mat
ter o f consideration, for unless lights are so constructed as to enable the mariner to 
distinguish between one and another, he may be apt to mistake his situation; but that 
also can be easily arranged, when this part o f  the subject comes to require considera
tion. T he new light on the Skerries in Orkney is a revolving on e; perhaps a similar 
one may also be judged  advisable here, as, if  the Light-house on the Island o f M ay 
was to be fitted up with reflectors in the usual manner, it would not always be easy to 
distinguish this from  the Cape R ock, unless one o f them was to be made a revolving, 
or the lights to  be placed in different situations o f  the house.

8 L  2

Relative Reports.
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Keiative Rcportst ' A  Light-hottse hî s, o f  late ^eats, beien built Oil the S6vtth B;ock, nfear the THOuth 
o f L och  Stt&Jigford, on the coast o f Ireland. This Light-house Was begun on the 
11th o f  June 179S, and completed the SStli March 1797. ' I t  is 30 feet diameter at 
the base, and about 151 feet just Below the balcony floor. It is 56 feet high from the 
rock to the platform or balcony floor, and its shape is the frustum o f a cone.'" It is 
built o f  granite from  the Mountmns o f  M orne; and the lantern, from the platform to 
the cupola, is about 12 feet high, and 10 feet wide. T h e light is a revolving one, 
and lighted by 10 lamps ^ th  reflectors, 3 in the upper course, 3 in the lower course, 
and 4 in the iniddle, and makes a revolution in five minutes. This distinguishes it 
from  the Copland lights. * '

T h e rock on which this Light-house stands is about 400 yards long, and about 
100 wide, and is covered about 18 inches deep at high-water, ordinary spring-tides) 
The rock is composed o f  beds o f  schistus, intermixed with beds' o f a kind o f indu
rated clay, which are wearing fast away by the washing o f the sea ; and, unless some 
speedy arid effectual means are taken to secure it, this Light-house will not be o f long 
duration. I t  has cost about L . 22,000, and it is said that L . 7000 more wiUbe re
quired to secure the rock from washing away. I  will not take upon me to say that 
this sum will be sufiicient for the purpose; but it seems to m6' that it will not be a 
very diflicult matter to secure the rock, if proper means are taken. The channel is 
here narrow, and the seas cannot be very heavy; indeed M acculi-och the L ight
house keeper inform ed me, that they seldom rise above the first landing, which is only 
about 27 feet from  the top o f  the rock.

In the construction o f  a Light-house at the Cape R ock , great care will be neces
sary in choosing stone o f  the most durable quality, fit to resist the effects o f the 
waves. F or this purpose, I  examined the rocks lying along the shore nearest adjoin
ing the Inch Cape R ock, but found none o f a very durable quality ; most o f it is a 
red freestone, softer than the rock itself, which has been much worn away by the wash 
o f  the sea, and therefore by no means fit for the exterior work o f such a building; 
and there does not appear to be any fit for that purpose nearer than Kingoodie, about 

' three or four iniles from Dundee. This stone is a hard millstOne-grit, o f an excel
lent quality;, very hard to work, but can be raised in blocks o f  any size arid thickness 
required. It therefore appears to me to be niost fit for the exterior work o f a L ight
house to be burli bri the Cape R ock ; but as the price the proprietor asks f c f f  it is very 
high, it becomes a question whether the solid part o f ‘ the buildii|g n »y  not be done 
with the storie from  nerir Arbroath, which, although not fit fo f exterior work, is yet 
o f a pretty strong quality, and might be used in the solid paJPt 6 f the budding, not ex
posed to  the weather or wash o f the ^ a : Or, it may be a question, whether the sa
ving that would arise from  using the stone near Arbroath, is a consideration, when put 
in competition with the superior strength and specific gravity o f the KingoocMe 
‘stone. ^

Oranile is also a stone that will rerist the waves without wearing, and it is there; 
fore a matter o f  consideration, whether granite stone might riot be had frbni Petef- 
head or Aberdeen for this purpose. Granite, it is true, carinot conveniently be had
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in such large blocks as the Kingoodie stone, but it may be had in blocks sufficiently 
large to answer the purpose, and, if well dove-tailed, and properly cemented together, 
the whole may be made to act as one solid body of rock.

As to the ex pence of a Light-house in such a situation, it is not a very easy mat
ter to form any thing like a correct calculation. So much depends on weather, on the 
untoward circumstances that may probably happen while the work is in hand, that 
they baffle even the most experienced artist to niake the proper allowances. The 
price and quantity of materials is by no means difficult to ascertain ; but the expence 
of putting them together must be, more a matter of guess than of correct and well 
founded calculation. I have, however, computed the expence that such a work ought 
to cost, and have made every allowance for contingencies, from my own experience 
of works in the sea, and from what I have been able to collect from the experience of 
others, in which, I think, I have made a very full allowance for contingencies, and 
the cost amounts, by my estimate, to L . 41,844, but I will say L. 42,000, and, I 
trust, if ever the work is executed, and done with judgment, it will not exceed that 
sum.

I have gone on the supposition, that the outside is to be made of Kingoodie stone, 
and the hearting of stone from near Arbroath. I am. Gentlemen, your most humble 
servant,

(Signed) J o h n  R e n n i e .

T o the Honourable the C omhissioxeiis I 
o f  the Northern Light-houses. /

4 5 3

Relative Reports.

R E P O R T  by M r Stevenson.

Edinburgh, November 1806.
In the year 1800, when the Reporter laid before the Commissioners various mo

dels of a Light-house for the Bell Rock, the prospect of the undertaking was so dis
tant, that it then appeared unnecessary to trouble, the Board with any scheme for 
carrying the work into execution but since the passing of the act of Parliament for 
this purpose, the case is materially altered. In preparing any method for carrying 
on a work, the most difficult in its nature, and one to which the common tests of ex- 
perience canj;iardly be applied, he is aware, that it is impossible, by any previous ar
rangement, to determine what will answer in all respects. In so far as the operations 
oil shore are considered, the ordinary rules of practice apply, but, in forming plans 
for the Rock itself, matters must be adjusted to the situation and circumstances of the 
case. . ■

Certain measures, of a preliminary nature, are, however, indispensably necessary, 
while others may be of doubtful application; among the former, it appears to be es
sentially necessary to provide a vessel to be moored at the distance of from three 
quarters to one mile north-west of the Rock. She must, of course, be fitted up as a
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Relative Reports. store-sKp, witJi amimmodatioii for the artificers, and ground-tackle for riding in from  
17 to 20 fathoiris water, , on rather a hard bottom. T his vessel, besides answering 
as a store-ship for water hnd provisions, may occasionally take on board lime, cement, 
and other materials from the small craft at the Rocky when lying at anchor with them 
on board may be found mcdnvenient. There is also another and most important 
service, which this vessel will fall to perform in terms o f the act o f Parliament, which 
is the carrying o f  a L ight upon her mast, for the benefit o f  shipping, and to enable 
a duty to be collected, even before the commencement o f the work, agreeably to the 
suggestion o f  M r CuNiNGHAM.

T h e Reporter, in order to inform himself more fully regarding the eonstruction 
o f  simh a vessel, while attending the progress o f the B ill in London, visited the Float- 
ing-light ship at the N ore, under the command o f M r B en n et , who very politely de
scribed every particular connected with the business. H e had also frequent communi
cations with Captain H uddaet o f the Trinity H ouse, who takes a particular charge 
o f  the Floating-lights under the management o f that Board, since which he has also 
corresponded with him upon the subject, who has obligingly stated his ideas relative 
to a vessel and moorings fitted for the Bell R ock . U pon the whole, the Reporter 
is o f  ojnnion, that a dogger, or Dutch-built vessel, is best calculated for this service. 
Such a vessel would require to be from  80 to 100 tons burden, moored with a 
mushroom-anchor, weighty iron mooring-irons, having likewise on board a hempen 
cable o f  16 inches in circumference. T he musbroom-anchcn', which is but a late in- 
vention, is now in use at all the Floating-lights on the coast, and even in some o f  his. 
M ajesty’s store-ships. Its great property consists in its being hardly possible for a 
vessel io fou l her anchor with i t ; and the construction is such, that it may be made 
in part, or w holly, o f cast-iron, agreeably to the accompanying model, from which an 
idea may more eaaly be formed o f  its application. (See Plate X .). This vessel must 
be furnished with such a light as to be readily distinguishable from the Coaldight on 
the Island o f  M ay ; and although the Dudgeon Floating-light, ofiF the Norfolk coast, 
which carries two lanterns, is at a great distance, yet, as it is the nearest Floating-light 

■ to the B ell R ock , it may be advisable to distinguish it from that also. A s a vessel 
cannot be d ispens^ with for the accomnmdation o f the artificers, it will be found 
to be a great saving to emjfioy her as a store-ship. A s this vessel is only meant 
to answer a temporary purpose, by purchasing one o f  the Dutch or Prussian prize- 
ships, now for sale in L eith , she might perhaps be fitted up for about L. 2000.

A lthough it would be perfectly impossible to do any thing with much effect at the 
Bell R ock , without a vessel stationed in the offing; yet as she must necessarily be 
moored at the distance o f  about a mile^ from it, to give a sufficient birth for swing
ing, according to  the wind, and also to give sea-room to clear the Rock, in the event 
o f  heir breaking adrift, the inconveniency and difficulty o f  the frequent passage between 

' the Floating-light and the R ock  m ust Be very considerable. It therefore occurs to 
the Reporter, that the great^t advantages would arise from  the erection o f a tempo
rary residence for the artificers upon the R ock  during the working-months o f  sum
mer, and also to answer as a store for som eof the materials. T he greatest difficulties
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which M r Sm e a to n  had to struggle with at the E ^ stone, arose from the smallness Relative Reports, 
o f the rock, which at once precluded any attempt o f this kind from being undertaken, 
and subjected the work to all the disadvantages and trouble so particularly described 
as experienced in communicating on all occasions with the store-ship.' But, from the 
extent of the Bell R ock , an opportunity may be had for erecting a temporary resi
dence, for facilitating the work. I t  was under the conviction that such an accommo- 

• darion might be constructed, that the clause was introduced into the act for allowing 
the collection o f half-duties upon the erection o f a Beacon. But, independently o f 
these advantages, the Reporter conceives some erection o f this kind necessary, to give 
confidence to the artificers, in the event o f  accident to the boats, o f  which they might 
lay hold, until asristance could be procured from the store-vessel. This temporary 
readence is provided for in his estimate for the Light-house, and having modelled it, 
he proposes that if should consist o f beams o f timber, not less than 50 feet in length, 
and o f proportional strength ; the h em s are coupled together at the top, where 
they form a cabin for the workmen, and, at the same time, answer all 'the purposes o f 
a Beacon.

T he next material object to be considered, is a method which may prolong or ex
tend the Working hours at the R ock, especially in the first instance, to low water o f 
neap, as well as spring tides. In  this respect we also find, that M r Sm eaton  had no 
alternative, having had barely extent for the foundation o f  the Light-house; but, in 
this respect, he had less occasion for such an apparatus, as the top o f the Edystone 
R ock was rather above Wgh-water, although, from its shelving form, the level 
o f the grpund-course was ncrt; more than nine feet above low water o f spring-tides.
T he ground-course o f  the Bell R ock, however, vrill not be more than about two feet 
above low-water o f  such tides. It therefore becomes an object o f  great importance, 
to construct a water-tight fence round the site o f  the building, which might he the 
means o f saving a whole season with the work, and securing the proper execution o f  
the lower courses, by enabling the workmen to go on in a more deliberate manner 
with their operations. T he Reporter has had several methods in view for raising a 
coffer-dam for this purpose to the height o f  about six feet or thereby, which would 
allow the work to proceed regularly in moderate weather at low water o f neap as well 
m  spring-tides. H e has, accordingly, modelled a coffer-dam with this view, which he 
proposes to be three feet more in diameter than the base o f the building, and, from  
its exposed situation, the greatest attention must be paid to the strength and fitness 
o f the materials. A t first he intended this to be o f timber, but at length fixed 
upon cast-iron, strongly connected with iron-bolts, passing through flanges raised 
upon the joints, which are to be provided with a ^ oove, for the conveniency of. tight
ening them. T h e whole o f  this apparatus is estimated to weigh about 40 tons, and 
is so constructed, that when all the pieces are landed on the rock, and laid in their 
places, the foundation for them being prepared, they may be set up, and temporarily 
fixed, in the course o f a good spring-tide.

There is ho part of this critical work which will be attended with so much diffi
culty as the landing of heavy materials, nor is there any part of the business that has
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Relative Reports, occupied SO much o f the Reporter’s attention. M r Sm eaton  appears to have bad a 
great deal o f  trouble upon. this h ead ; and in conversing with one o f those having 
charge at the South R ock Light-house, on the coast o f  Downshire in Ireland, while 
it was buildingj it was stated, that there was more time lost in getting a regular sup
ply o f materials, and more vexation attending this department, than any~ other part 
o f the operations, although this rock is exposed and dry at every tide, and only 3 
miles from  the shore, with a beach where vessels were laid to discharge their car
goes ; whereas the Bell R ock is about 11 miles from land, forming neither a steep- 
face, like that o f  the Edystone, nor a sloping beach, like that o f the South R ock, 
while it is so low in the water, that it can afford little or no shelter to vessels, i f  
brought alongside o f  it. Under ail these adverse circumstances, the landing o f  the 
materials becomes a consideration o f  the most perplexing nature. He has sometimes 
thought that the depth o f water upon the rock might be turned to advantage in 
landing the stones at high-water; yet this mode has its disadvantages, and could not 
always be depended upon ; others must, therefor^p, be resorted to, more certain in 
their application. Vessels o f an easy draught o f  water, and not exceeding 20 tons 
burden, might in very moderate weather be brought close into some o f the small 
creeks o f  the rock. Some o f  these will admit o f  improvement, where cranes might 
be fixed for unloading them. This may, perhaps, turn out to be the surest mode 
lipott trial; but it may Also be necessary to resort'to others, such as having buoys 
moored in different directions, at a convenient distance from the rock ; by making fast 
a hawser to the buoy best suited to the direction o f the w ind; the hawser may be 
veered out till the vessel with the materials gets so close to the Rock as to discharge. 
Some have even supposed, that the materials may be transported to the R ock un
der these circumstances by a float o f  cork or timber, and when the vessel is thus 
cleared o f  her cargo, she may be hauled olF again, and so make sail. The stones, when 
landed, i f  hot immediately built, may be stowed into the cast-iron coffer-dam, which, 
for this purpose, will be found o f the greatest use, while the lower courses o f the 
building are in progress; and as the work advances, other plans will present them
selves.

In  the R eport dated 2Sd December 1800, on the subject o f the Bell Rock, the 
Reporter explained his reasons for laying aside the plan o f a cast-iron laght-house, 
and, after what has since been stated in M r R e n n i e ’ s report 30th December 1805, 
it is unnecessary for him to enter again upon that subject, especially as it has been 
fixed that the building is to be o f stone. The matter which he, therefore, now sub
mits to A e  consideration o f the Board, is, the quarry or quarries from which these 
materials should be taken. It  is to be r^ e tte d , that the extensive quarries in the 
neighbourhood o f  Arbroath are not o f  so durable a nature as to render them fit for 
outride work. On his way from Fraserburgh lately, he passed through Aberdeen, 
Arbroath, and Dundee, and, in addition to former inquiries, brought with him a 
note o f prices, and specimens o f the stone o f the quarries o f these places. Upon the 
whole, there seems to be objection to the use o f best Arbroath or Red H ead: stone.
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for the hearting or inside-work, which may be had for 9s. 4d. per ton. T he M ylne- 
field or Dundee stone at 25s., but for the granite, o f the sizes wanted, no price could 
be quoted. Stone is the principal material that requires consideration. A s for lime, 
we have an extensive choice in this country, and nothing can perhaps answer the pur
pose better for securing the outside joints than Parker’s cement. The Reporter 
has a specimen o f Aberthaw lime, which M r Sm eato n  used with so much advan
tage ; it would be no difficult matter to get a cargo o f it, which would be sufficient 
for the whole building.

W ith regard to the Lantern, and other parts o f the building which require to be 
o f metal, without entering into particulars, they will no doubt fall to be made o f  cop
per, at least such parts as are more particularly exposed to the action o f the air or 
water. A s to the nature o f the Light itself, there may be some improvements and 
alterations upon the present system, before the building is com pleted; but, after 
erecdng such a fabric as will be necessary at the Bell R ock, no pains will o f course 
be ^ared  upon so essential a part as the quality or desm ption o f Light to be exhi
bited.

4 5 7
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Supposing the work to commence in the Spring o f the year 1807, it is already 
time that the store-vessel were in preparation, and the necessary arrangements made 
for fitting her up as a Floating-light, that the collection o f  the duties may com mence; 
and, when got to her moorings, the workmen may begin to the temporary residence 
or beacon, and prepare the rock for the building, which would form the primary ope
rations, and occupy the first Summer. I f  the beams are found to withstand the 
storms o f  winter, the upper part can then be covered in as a residence for the artifi
cers in 1 8 0 8 ; and, at all events, be habitable for the Summer o f  1809. W hile these 
measures are carrying forward, and the site o f the building is in progress, the lower 
course o f  stones will be in preparation on shore. T he place which the Reporter 
would propose for carrying on these works is Arbroath, as the port most conti
guous to the R ock , being situate at the northern side o f that range o f coast which 
forms St Andrew’s Bay, in which the Bell Rock holds a centrical situation. A  pas
sage may be made from Arbroath to the Rock with much more regularity than 
from the Tay. On the southern side o f this great Bay, there is no convenient har
bour between the T ay and Fifeness. T h e stones, being transported from Mylnefield 
and Aberdeen, would be hewn at Arbroath, and after being laid and marked upon 
a platform, course by  course, would then be shipped for the R ock.

It is unnecessary at this time to enter further into particulars. When the dimen
sions of the building are finally arranged, it will then be proper to enter into contracts 
for the materials, and shipping for Conveying them, and to provide implements and 
artificers for the work.

(Signed) R obeet  Stevenson .

To the Honourable the C ommissioKers \ 
of the Northern Light-honses^ } 3 M
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APPENDIX, No. IV.

J O IN T  R E P O R T  by J ohn R ennie and R obert Stevenson.

G e n t l e m b n , Edinburgh^ 9Bth December 1806.

Y ou  having at your meeting on the 10th instant resolved that the Light-house to  
be erected on the Bell Rock shall be o f  stone, we, according to your request,-went to  
Aberdeen and Mylnefield, for the purpose o f examining into the quality and price at 
which stone for the erection o f the Light-house could be delivered at Arbroath, the 
place where it is proposed the materials shall be prepared fo r  the work.

A t Aberdeen, we found that many additional quarries had lately been opened, 
some o f  them o f an excellent quality, and capable o f  producing larger blocks o f stone 
than granite quarries usually d o ; but still it is doubtful, as has been formerly men
tioned, whether any one quarry will be found to produce a sufficiency o f large blocks 
in any reasonable time ;  but by purchasing from  different quarries, a r ^ la r  supply 
may be procured for all the purposes wanted, in case you shall daterinine tipoii uring 
the granite in preference to stones from  Xingoodie. T h e Aberdeen granite is  
o f  so very strong and durable a nature, and has been used in works whwe 
the sea has acted upon it for time immemorial, that no doubt can possibly be 
entertained respecting its adaptation to a work o f  this kind. There is also every 
reason to believe, that the E ingoodie stone resists the sea and weather equally 
well, but we have not been able to collect such positive proofs o f this as o f the 
oth er; for, although a good deal o f  that stone has been used in the piers o f the 
harbour o f  Dundee, yet, as this has been mixed with other sorts o f the samp ap
pearance, and nearly o f  the same composition o f  those o f  Xingoodie, it prevents the 
possibility o f  our saying whether some o f  the stones that have wasted may not be 
X ingoodie, although we have great reason to believe that they are not However, 
where facts cannot be positively ascertained, doubts ejdst; and we think, that a Light
house upon the Bell R ock is too important a work to suffer even a doubt to exist; 
and we have no hesitation, therefore, in recommending, that the under part o f  the 
building, at least as high as the first apartment, should be o f  Aberdeen granite; and 
as this is the great bulk o f  the work, it may Ite as well, perhaps, to complete the outer 
course o f  granite to the top. *

As to the extra price this will incur, we cannot at present correctly say. W e have 
had two offers for granite from  the Bubislaw and Dancing-Cairn Quarries. The 
former by R obert Spalding, is at lOd. per cubic foot, delivered on the quay at Aber
deen, but, as the expence o f shipping and shore-dues are not included, this may be 
fitirly reckoned at 2d. per cubic foot more. T he other is from  Snell, Ranie and 
T hom , at Is. 4d. per cubic foot, delivered free on board a vessel at the quay. Now,
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as the freight from  Aberdeen to Arbroath will be about 7d. per cubit foot, and as ah 
agent must be em ployed to examine and see the stone delivered by the different quar
ry-men, we suppose that Id . per foot may be added for commission ; so that, exclu
sive of Government duties, the oifer for Aberdeen stones will stand nearly as follows : 
Spalding’s offer, with charges, will amount to Is. 8d, per cubic foot, and Snell and 
Company’s at 2s. T he expence o f working the Aberdeen stone will come high, we 
doubt, for such a work as this. W here dove-tails, and other devices for the security o f 
.the building will be necessary, it cannot cost less than 2s. 6d. per cubic foot. N ow, 
taking the price o f  stone at the average o f the above offers, it will amount, with 
workmanship and freights, to 4s. 4d. per cubic foot, so that the casing or outside 
course o f granite will amount to about L . 7266. M r M ylne offers to supply blocks 
o f  Dundee or Kingoodie stone, put free on ship-board, at Is. per cubic foo t; the 
freight from thence to Arbroath will be about 4d. per cubic foot, so that the stone 
will cost at Arbroath Is. 4d. T he working o f this stone will cost about Is. 6d. per 
foot, making the cost o f the Kingoodie stone 2s. lO d .; therefore a casing o f Dundee 
stone would amount to L . 4760, making a difference in favour o f Kingoodie stone o f 
L . 2506.

4.59

Relative Reports.

The next question that arises here is, what kind o f stone should be used for the 
hearting o f  the building, where nothing can affect the stone, o f  whatever quality it 
may b e ; and here the Arbroath or Redhead quarries may come into competition. 
There are arguments in favour o f  both ; the Kingoodie will be more expensive, but 
its specific gravity is greater, and it is o f a much stronger nature than the Arbroath 
Stone. J f  Kingoodie stone is used for the hearting, the cost o f the stone, with freight and 
cutting, will be about L . 2124. T he Arbroath stone will cost, delivered at the work, 
about 9s. per ton o f  16 cubic feet, and cutting about Is. per cubic foot, so that the 
total cost will be about L . 1172, a difference in favour o f the Arbroath stone, besides 
duty, o f about Lv952. Now, whether you may agree to pay this extra price we will 
not venture to anticipate, but we have no hesitation in saying that the Kingoodie 
stone is the best.

Another object which occupied our attention, was the procuring o f a piece o f  
ground at Arbroath, with proper sheds and warehouses, near the harbour, for the 
purpose o f  dressing the stones, laying the courses as they are to be in the Light-house, 
keeping stores, &c. &c. For this purpose we applied to Messrs Duncan and Cargill, 
who have a ship-builder’s yard adjoining the harbour, and who some time since inti
mated their intention o f disposing o f it ; but we found that the place was not o f the 
dimensions necessary for the work, that the warehouses on the ground did not belong 
to the ship-yard, and that the people had not finally determined upon disposing o f  
this place. W e therefore inquired further, and found a piece o f  ground much larger 
than the carpenter’s yard, and nearly as well situated, but there are no buildings upon 
i t ; and indeed, there is no other spot at all convenient, or near the harbour, that can 
be had. W e therefore saw the proprietor John Taylor, and he has offered to let the

3 M  2
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neiative Bep«ts. whtde for sevai years, at the rent o f  Tw enty Guineas per annum. The rent is high, 
but the situation is such as to render it more suitable than^any other, and therefore 
we advise M r Taylor’s proposal to be accepted. , ■

H aving now stated die result o f  the several objects for which our journey north-, , 
ward was undertaken, ,it may be proper to mention what occurs to us as the best mode 
o f  proceeding respecting the measures to be taken for the erection o f the Light-house, 
with the construction that appears best suited fo  the stability o f the work. 
T h e first object that naturally presents itself is the establishment o f  the Floating- 
L ight, now in preparation, respecting which some correspondence has taken place be
tween M r Stevenson and Captain Huddert o f the Trinity Board o f London, which 
is now before you. Their information is very satisfactory, and from the measures ta
ken in advising with the Trinity-H ouse o f  Leith, it is hoped that every thing rela
tive to the fitting out o f the Prussian-dogger, purchased for this service, will be the 
most complete o f  the kind, and the sooner she can be got to her moorings the better, 
that the operations at the R ock may be commenced, and that the duties may be col
lected for paying the Treasury loan, and otherwise adding to the general fund.

T h e second object that comes under consideration is the inclosing the piece o f ground 
at Arbroath for a work-yard.' This may either be done by a ruble wall or a wooden 
fence, but the former is preferable, because several buildings must be made for stores, 
and for floors, to mark out'the different cou rts with the dove-tails as they form the 
building, so that the ruble wall may form  part o f  these buildings. Sheds must also 
be erected for the masons to work in. '

T hirdly, T w o vessels, o f about 30 tons each, for conveying stones from Arbroath 
to the R ock , should, without delay, be contracted for. These vessels must be built 
strong, and o f good materials, and calculated to work well at sea, that no opportunity 
o f  going to the R ock may be lost.

Fourthly, A  crane for unloading the vessels should be established at Arbroath, 
aijd another at the R ock, for landing the materials, as also the necessary tools and 
triangles, with tackle for setting the stones in the work-yard, and at the Rock like
wise, stone-carriages, jacks, &c;

F ifthly, M oorin g-ch ^ s, anchors, buoys, with ropes, &c., to assist in landing 
the materials, and fm  enabling the mmi to leave the R ock when the tide prevents them 
from working.

Sixthly, A  coflfer-dam will be wanted, to the height o f  4 or 5 feet, so as to enable, 
the workmen to continue so much longer on the R ock than they could do, were the. 
tide allowed to flow over the foundation when it rises above the level o f the Bock.
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Seventhly^ Although we dotnot pretend to say that a stage,for the accommodation o f  
the workmen, can with certainty be constructed on the R ock, yet it might be worth 
while to attempt the establishment o f such a work, as, i f  it did answer, great facility in 
carrying forward the work would be obtained; and, should the project fm], the timber 
and iron can be applied to other uses, and the expence o f  the experiment cannot be 
great.

Eighthly, A  variety o f small tools, for cutting the foundation o f  the R ock, for 
dove-tailing the stones, and sundry other uses too tedious to mention, will also be 
wanted.

Ninthly, A  quantity o f Aberthaw lime should be procured, as well as other lime 
o f the best quality which the country affords, and a small lime-kiln for burning it 
erected, and no more burned at once than can be used in a short tim e,. that it may 
be always bad as fresh as possible, as the less it is exposed to the air after being burn
ed the better will it cement. Pozzolano or tarras should be got, i f  possible, to mix 
with the lime, these making the best cement that has yet been discovered; but, if it 
cannot be had, manganese,^or even burnt ironstone, will form  a good substitute. A  
quantity o f Parker and Company’s Roman cement will be wanted, to keep the sea 
from washing out the other cement before it has time to harden in the joints.

Tenthly,' Oak trenails will be required for fixing down the stones, while the 
building is in operation, and the several courses liable to be washed by the waves. 
Lead for running bolts into the R ock, &c. will also be necessary.

A s to the construction o f the Light-house itself, we are o f opinion, that it is much 
better to follow what has been found to answer at the Edystone, a situation nearly 
similar to the present, than, in  a work so important, to look for other methods that 
have not stood the test o f trial. It must, however, be observed, that some alteration,. 
suited to the difference o f local circumstances, ought to be adopted. The R ock at 
the Edystone differs both in form and quality from the Bell R ock ; it lies in a slant
ing direction, and the higher part was never covered by the tide. It is o f a harder 
quality, and but small in size; nothing, therefore, was to be found in this case in re-'̂  
gard to the wearing or wasting o f the R o ck ; and from its limited size, there was no 
more space than what merely enabled the engineer to make the erection upon it.

The case at the Bell R ock is very different, the R ock being, on an average, not 
more than four feet higher than low-water o f  spring-tides. It is o f  a softer quality, but 
the dimensions are large. It therefore becomes necessary that the base should be 
more extended and flat where it is connected with the R ock, so that when the waves 
break upon it, they may spend their fury on the base o f  the Light-house, instead o f 
the Rock itself, and thereby prevent it from  wealing away. T h e tower should also 
be higher, as the tide rises more upon it than on the Edystone. These, and a few other
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Relative Reports, alterations, w ill adapt the f^ ystcm e plan to the sBell R ock , un l#s in so far 
as the ligh t itse lf is con n ected ; bu t this need not now be a subject o f  inquiry, 
A  P lan  o f  the L ightJiouse, nearly dmihur to what is proposed, is handed here- 
with, but no plan o f  the dove-tailing has been m ade, n or can it well be done at pre^ 
sent, as the dove-tails must be suited to the different courses o f  stone as they com e 
from  the quarry ; but, as the princip le is similar to  that o f  the Edystone, the design 
m ay be ea a ly  ju d ged  of.

I t  is o f  m uch im portance, that, in so hazardous a work as the present, recourse 
should speedily be had to advice when occasion requ ires; and, as a Quorum at all 
times cannot be got, it m ight bfe advisable to  appoint a Sub-Committee o f your num - 
her, to be called together when necessity m ay require.

(S igned) J ohn R ennie.
R o b b s t  Stevenson .

To the Honourable the CoiiaiisaioiiBsa 
of the Northern Lighuhouses,
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R E P O R T  by Mr R e n n ie .

G E N T ifiM E N , Edinburgh, October S9.1807-

I  went to the D ell R ock  on the Sth instant, when I  found M r Stevenson with his 
workmen engaged in preparing the R ock  to receive the foundation o f  the L ight-house; 
also in erecting a  Beacon on it, for the double purpose o f  pointing out to mariners the 
situation o f  the R ock  more correctly than can be done b y  the F loating-L ight, and 
as an asylum to the men em ployed on the R ock , in case they should be overtaken by 
the tide before the boats had time to take them to the vessel. M r Stevenson had 
been constantly engaged in the different operations for about two months, during 
which time he had never been ashore; and it was fortunate he had taken the resolu
tion o f  rem aining constantly on board, for, without this, there is every reason to be
lieve that the workm en could not have been prevailed on to continue at the work, 
they having previously shewn a disposition to leave i t ; but b y  perseverance, and by  
allowing them their provisions while on board the vessel and working at R ock , 
they have not on ly been prevailed on to remain at the w ork, but they now seem to he 
better satisfied when at the H ock than on  shore ; and as no accident ha-s happened, 
although the weather has several times been very stormy, there is great reawn to be
lieve that the workm en, being now accustom ed to the w ork, and having gained entire 
confidence b y  the success o f the past year, will return with redoubled vigour next 
season, and that the work ^vill proceed with much spirit and regularity.

T h e work perform ed in the course o f  the present season, consists first o f preparing 
the R ock  for the foundation o f  the Light-house to a certain exten t; but owing to that 
part o f the R ock  ^here the L ight-house is to stand being very uneven in the sur
face, and some o f  it within 2^ feet o f  the level o f  the sea at low-water o f  spring-tides, 
the time at which the men can work is o f  course very limited ; and as there would 
be great danger o f  shivering the R ock , i f  blast’mg or any other violent measure 
were resorted to for expediting the w ork, it has been thought better to proceed in the 
more secure m ode o f  cutting the stone b y  picks and chisels, which, as the R ock  is 
hard, and so consum es much time, considerable progress has been made towards 
th is ; and I  hope, b^ ,the end o f  next June, tlie whole o f  the R ock  will be com 
pletely ready to receive the foundation-course o f  the L ight-house; perhaps it may 
even be ready sooner; but so much depends on weather, I  d o not venture to state 
particularly the tim e when this most essential object will be com pleted ; but I have 
great confidence in the zeal M r Stevenson has shewn in the past season, to prognos
ticate that he w ill do all that can be done in the next to expedite the work.
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acSaa™ Reports.' A  large beacon, con^sting o f  six m m n^eam s o f  tim ber, about 13 inches square, am i 
44  fieet lon g , has been erected on the B o c k ; it form s a pyram id o f about 43 feet lugh , 
and a base o f  the same extent. T h is is w'ell secured to the B ock  with dove-tml cramps, 
and with chains and braces. Near the top  are cross-bars to  stiffen the upper part o f  
it, w hich have been found o f  'great use, as the smith’s forge  for sharping tools was 
erected there, and fo r  the last fortnight the toots were .sharped, and various other 
w orks don e, which tended greatly to facilitate the operations at the R ock. T h e  w ork
m en continued there during the tim e the R ock  was covered with the tide, which en
abled them  to  begin w orking the m om ent the part was uncovered where they were 
em ployed , and it likewise enabled them  to work till the last moment, when the tide 
began to cover the work. H ad no such asylum  been provided, the workmen would not 
only have lost m uch lim e in getting from  the vessel to the R ock , but also in getting 
from  it. T h is beacon is not yet entirely finished : a few good  tides would enable the 
workm en to  com plete it, and when done, I  have great hopes it will be found to resist 
the storms indeed It has resisted several even in the unfinished state it is, and there
fore is a favourable prognostication that it would be stable when com pleted.

T h ere is, besides, a provision-chest intended to b e placed on its top, and above this 
a hall and flag-staff, _so that I  hope it will be a very useful additional mark fo r  
m ariners to avoid this dangerous R ock , and should be advertised as well as the F loat- 
ing-L ight.s,

T h e  advanced state o f  the year renders it necessary that the operations at the 
R ock  should stand until the spring o f  the year. T h is is proposed to be done when
ever the beacon is com pleted ; but during the w’inter every requisite measure should 
be taken to proceed with the w ork fo r  the R ock  as expeditiously as possible. F or this 
purpose I  m ust beg leave to recom m end to  the Com m issioners that the rem ainder o f 
the articles m entioned in our R eport o f  the 26th D ecem ber last, should be provided 
with as little delay as possible.

T h e  ground taken on lease from  John  T aylor, at A rbroath , % r a w ood-yard, has 
been covered in part with the necessary buildings and workshops, but sheds for the 
m asons to work in  during the winter season are not yet done. These m a y ^  got o f  the 
most tem porary k in d ; if they just keep o ff the rain it w ill be enough, and no delay 
should take place in procuring them.

Several cargoes o f  A berdeen and D undee stones have been laid down and landed 
at the yard, part o f  which are w orked, and the masons are engaged in w orking the 
remainder. I  am  sorry, how ever, to say, that neither the supp^*from  A berdeen nor 
E m goodie has been so abundant as < ^ ld  be wished. U nless exertions far greater than 
has hitherto appeared be m ade, it will be im posable to proceed with the building on 
the R ock  next season. I  accom panied M r Stevenson both to  A berdeen and Kingoodie. 
t n  view ing the form er, it ^ p ears, that unless stones are purchased from such quarries
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aear Aberde^dj aa m ay turn them out, it i» scarcely probable a sufficient quantity o f  Beiativi! Bepons. 
la i^  stones for the lower courses o f the L igbuH ouse can be had in due time from 
the Rubiralaw e^uarries alone, i t  therefore will be ad\isable, that M r Skene em
power his agent to purchase from the other quarries whenever blocks o f the requisite 
size can be found. As to. the K ingoodie quarry, it only wants a little exertion on the 
part Colonel M ylne’s agents, as the quantity wanted would be easily got in a  few 
weeks, i f  exertion such as has been prom ised be made.

. T h e F loatin g-L igh t was completed and moored within the distance o f one mile 
from  the B ock  on  the 9th July, and for some time the people employed at the B ock  
lodged in h e r ; but the situation in which she was moored has been found not to 
answer, as, after the gale o f the 6th Septem ber last, which she rode out with perfect 
^ e t y , it was found that her cable had been cut by a piece o f  rock or wreck. She 
went adrift next day, luckily without recmviug any injury, but it has been found that 
there is no clear ground, (at least that has yet been discovered), less than the distance 
o f  about two m iles and a half from the B ock , which will render her o f no use as a 
place to accom m odate the workmen ; another vessel o f  some sort must therefore be pro
vided. T h e Y ach t has been used since the F loat was rem oved to such a distance, 
but as neither th e  manner she was rigged, nor her accom modation, -is suitable, nor in- 
d e ^  can she w ell be spared from  attending the other light-houses, she cannot be 
counted upon in future. In  m y opinion a proper vessel should be purchased, and 
fitted up for this purpose, and she will sell at little discount after the work is com 
pleted.

One vessel o f  the description mentioned in the second article o f the Beport o f  26th 
Decem ber 1806, has been built and fitted out, She has been engaged in carrying 
materials to  the R o c k ; in carrying stones to the yard ; and sundry other matters. A  
second vessel o f  titc like description should be got ready against the spring, to carry 
the stones and materials to the B ock, &c. T w o cranes have been purchased for load
ing and unloading stones; one has been erected at Aberdeen, and the otlier at A r
broath ; and they fcoth answer the purpose very well. Triangles, and other necessary 
apparatus are preparing for the work on the B ock , and will be ready against the time 
they are w a^ ed . M ooring-chains and buoys for the vessel#em ployed about the R ock 
have also been prepared and laid down.

11 was proposed, in tiie Report o f  Decem ber last, to have a coflfer-dam on the R ock , 
for keeping ou t the water during a part cS the lime the tide is flow ing; but it rises so 
quickly here, after having turned, that I  d o not think a coffer-dam  will produce advan
tages adequate to  ^ll^expence. It is therefore proposed to do the work without any 
coffer-dam at a il: there has been sufficient trial already made, to satisfy us respecting 
its practicability w ithout a coffer-dam. T h e  beacon already erected, and which there 
is reason to  believe w ill stand, renders a stage o f  the description form erly mentioned 
unnecessary. I t  is intended, should this beiKon stand over the winter, to erect p la c^

S N
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for the accom m odation o f  the w orkm en em ployed a t the E ock  on its top. This w ill 
greatly facilitate the operations, as liefore stated.

M ost o f  the sm all tools m entioned in  article 9th  o f  R ep ort o f  Decem ber last, have 
been procu red . Som e ate still w an tin g ; but these are few . N o Aberthaw lim e has 
been procu red , n or any pozzolano. M r  Stevenson intends to send the Y ach t for a 
cargo o f  A berthaw  lim estone, as soon as she can be spared from  the service o f  the 
L igh t-h ou ses; and, i f  a vessel is purchased fo r  th e accom m odation o f  tlie workmen 
at the R o ck , she m ay also b e  sent for a cargo o f  A bertliaw  lim e. I  have not been 
able to  p rocu re any poxzolano, a lth ou gh  many trials have been made. I have som e 
hopes that a sm all quantity m ay still b e  p rocu red ; bu t I  cannot speak with certainty; 
i f  not, tarras, o r  burnt ironstone, m ust be used. N o  oak  tre n d s  for tbe stones have 
yet been g o t. M r Stevenson, h ow ever, is about to  order som e from  Southam pton; 
and I  hope th ey  will be in  tim e fo r  the w ork. L ead  is, at this tim e, very cheap.
I  subm it it to  th e w isdom  o f  the C om m issioners, w hether it m ight not be advisable to  
purchase now  what m ay be w anted for the w ork.

A s to  the construction  o f  the L igh t-h ou se, I  subm itted a plan to your considera
tion in the m onth o f  F ebruary last, (see P late V I I .)  A ccord in g  to this plan, the 
w orks are p roceed in g ; plans o f  each course o f  stone have been m ade; the whole is dove
tailed, bu t som ew hat different from  the m ode pursued at the E dy ston e; they are less 
in length on th e outside, but deeper in  the d irection  o f  the radius o f  the Light-house, 
w hich w ill render the structure, on  the w hole, stronger than the Edystone plan. 
T h e  extension o f  the base o f  the bu ild in g  is also m uch g rea ter; and dve base is 
con ^derably different. B y  this m eans, not on ly the im pulse o f the waves on the 
bu ild ing w ill b e  less, but their action  on  the part o f  the rock  adjoining the foundation 
w ill be m uch easier. T h e  R o ck  is softer than that on  which the E dystone is built, 
b u t it is harder than I  im a^n ed  when last here. O n  the w hole, I  feel confident, that 
this work w ill b e  brou gh t to  a  successful term ination, within a reasonable period. 
T h e  know ledge w hich has been acquired by  the operations o f  the last season, impresses 
m e with additional confidence in  the practicability o f  the w ork, although confident,* 
from  the com m encem ent, that, w ith proper care and attention, such a work m ight, w'ith 
certainty, b e  com pleted . *  , •

T h e  necessity o f  M r Stevenson’s rem aining m uch at the R ock  while the opera
tions are g o in g  forw ard, render it necessary that som e perkm , by way o f  agent, 
should be appointed to p iy  m oney at A rbroath , and to credit and settle accounts. 
A s  to this the C bm m i^ioners w ill order as they think t’ight, I  am , honourable 
gentlem en, y ou r m ost obedient servant,

(S ig n ed ) J O H N  R E N N IE -

T o  the H onou rable the Com m isrioners I
o f  the N orthern  Light-houses. J
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R E P O R T  by M r R E N N I E .

G e n t le m e n , Edinbv/rgh, \9.th Decend)er 1808.

I VISITED the Bell Rock on the 23th tdt. T he weather was favourable, but the 
tide did not ebb so low as to allow rne to examine the foundation o f the masonry so 
com pletely as I  could have w ished; but as there was little swell, I  was enabled to 
form a tolerable judgm ent concerning the perfection with which it is executed, and 
this, I  have the pleasure to say, is very favourable.

T he R ock  was nearly all cut last season, but several parts in the interior was hol
low, and others appearing unsound, they couM not be cut ou t without a serious ex
pence in m oney, as well as a great loss o f  time. It was therefore judged preferable to 
make up these places with stone, and, accordingly, 17 stones have been let into d if
ferent parts o f  the foundation, which brought the whole on which the Tow er stands 
to a lev e l; on w hich level, the first course o f  12 inches was laid in August, and the 
outer-edge margin o f  this course, was nicely fitted all round to the rock, which, in every 
place except one, as I  have been told by M r Stevenson, projects highei’ than the up
per part o f  it, b y  which, the base may be said to be com pletely indented into the 
Rock. A bove this 12 inch course, two others, o f  18 inches, have been laid, and it gives 
me great satisfaction to inform  you , that they are done in a very complete manner, 
and the m ortar, in all the outtide joints, has not been at all affected by the sea 
beating upon it. A  very small quantity was out o f some o f the inside joints, which, 
I  am told, had arisen from the sea catching it (the weather being unfavourable) while 
tiie course was lay in g ; this has been directed to be made up, and ravered witli R o
man cem ent, which will render it as perfect as if  no such thing had happened,

It  is here proper to remark, that although the pozzolano mortar forms the best o f  
111 cements I  Imve seen, yet it does not acquire a sufficient degree o f induration to re- 
aat the effect o f  heavy waves for several weeks after it is ijsed. The Roman, or Par
ker's cement, acquires almost an immediate induration, capable o f  resisting the heavy 
waves ; but it never acquires so great a degree o f  induration, nor does it bind the 
atones so w ell together as the pozzolano mortar vdtimately does. Its use, therefore, is 
to guard or preserve the pozzolano inortar until it has time to harden, which it does 
most effectually, and therefore every jo in t should be plastered over with this cement 
as soon as Imd. ^

T he place where the lower or 12 inch course is above the B ock, should be 
made up with atone o f the same quality as the R ock  itself. These stones should 
be dove-tsuled into the rock , and laid with pozzolano m ortar, secured by the R o 
man cement, the same as the oth er; for i f  done with harder stone (should the

3 N 2
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^eginis. £o<^ waste at a ll) It would r e ^ t  the ^ v e s  better'than the soft, and occaaon a more’ - 
■”—— — speedy waste o f  the o^ er parts o f the Hock than the Tow er. A ll the protuberances 

o f  the R ock  round the base o f  the Tow er, should likewise ̂  cut o£P, and smooth
ed, so as to fi»m  a regular curve at the base o f  the Tow er, by this means there 
will be no place for the waves to catch, and their action will be r^ular on the 
whole, and I  have no doubt, when so done, there will be little or no wasting in the 
rock itself. • , .......... . '

T h e operations in the work-yard seem to be proceeding with much r^;ularity, and 
thmre is a good stock o f materials now there. T w o courses are nearly completed on 
tihe platform, and as the diameter o f the Tow er diminishes fast, I  have little doubt 
that there will be several other courses ready by the season that the work can with 
safety be resumed on the R o ck ; so that if the next season is at all favourable, I  would 
fmn hope tihe whole solid part o f the Tow er may be com pleted; every course o f stone 
will raise if so much above the rock, and, o f  course, prolong the time o f working a 

- tide, until it is above the top o f the springs, and then, i f  materials can be landed 
at the rock in sufficient quantity, the laying o f  them on the Tower wffi proceed with 
little or no interruption.

T o  secure a regular supply, another Praam or Stone-lighter should be got ready' 
by the end o f  A pril next. M r Stevenson has already received proposals for the build
ing o f  one, and the sooner it is set about the better. It will also be necessary to build 
or hire another vessel, to assist the Smeaton in carrying out the stones from the 
w ork-yard; I  apprehend it will be best to hire a vessel for that purpose, as the 
services required o f  her will be o f short duration. A bout 10 tons more o f pozzolano 
will probably be wanted, and this I  have been able to procure through the friend
ship o f  the H ull H ock Company; it is already ground, and now lying there to be 
shipped. A  small additional quantity o f Aberthaw limestone is likewise to be pro
cured, by the kelp-vessels that trade to Bristol, as a return freight.

It  happens, rather unfbrtimately, that some o f  the granite quarries about Aber
deen have veins o f  a soft sort, which I  have reason to believe decomposes with the sea* 
and weather. Some o f  these stones have, unluckily, been sent to the work-yard. 
M y decided opinion is, that all o f  this kind should be laid aside fur the out^de w ork, 
and others o f  a good quality procured in their place. T hey can be substituted for 
the Dundee stone, and, therefore, although some loss wiD by this means be sustained, 
it will, on the whole, be trivial. I  am. Gentlemen, your most humble servant,

(Signed) JOH N  R E N N Ii;^
T o  the Honourable the Commisrioners )

o f the Northern Light-houses. /    
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Wasting Bfibcts oC 
the Ocean.

. N o . V .-
 ̂3 3

R E M A K K S  relative to the Ground-swells o f the Sea.

In the Memoirs o f  the Wernerian Natural History Society, Vol. I I I . p. 314., and 
in the Edinburgh Philosophical Journal, Vol. I I I . p. the subject o f  the W asting 
Effects o f the Sea upon the firm ground, is variously treated by the writer; and is 
here alluded to, in reference to the production o f the appearance termed a Ground- 
swell, so often observed on our shores. In  these papers it has been assumed, that 
the German Ocean, or N orth' Sea, bounded partly by the co^ ts o f Great Britain, 
Norway, Denmark, (Germany, Holland, and France, as will be seen from Plate I I I ., 
is almost every where Wasting and extending its margin, upon the principle o f its 
forming the great receptacle for all the debris o f the surrounding countries above men- 
_ tioned, which have a direct tendency to lessen its capacity for containing the waters 
which flow into it from the Atlantic, by the apertures between the shores o f Scotland 
and Norway, towards the north, and between Dover and Calais, to the south. These 
passages may respectively be conceived as admitting a constant quantity, while this 
great basin is continually receiving the debris o f the extensive tracts o f  country which 
surround it, through the medium o f the innumerable rivers and streams that fall 
into it.

U pon similar principles, the extensive lakes o f inferior countries become so many 
receptacles for the debris o f their respective districts; and must in the lapse o f time, 
contain less water, in proportion to the cubical contents o f ^ lid  matters carried into 
them. So it is upon the great scale with the basin o f the North Sea, from the exten- 

•sive banks deposited therein, which lessen its capacity, and thereby give a tendency 
to the water which flows mto it to overflow and waste its margin, producing, under 
various modifications, those heavy swells in the Sea to which we now allude. W ith 
this state o f things in view, we may now inquire into the effects o f the storms which 
agitate the waters o f  the Atlantic, and reach our shores only in the form o f what 
has been dgnificantly termed a Ground-swell; which may partly be illustrated from 
the storm described in page 312. o f this work. W e accordingly find the waters o f  the 
North Sea often in an a^tated state, without any apparent cause, though no doubt 
proceetfihg from distant storms at sea. Hence, a continued gale from the westward, 
pasang along the Atlantic Ocean, overcharges all the seas and inlets communicating 
immediately wifh it. Under these circumstances, although the surface o f  the North 
Sea be comparatively smooth, yet having acquired motion to a considerable depth 
from  the distant storm, it continues to produce the effect o f a Ground-swell for a con- 
riderable period. A  swell o f this description is almost constantly observable in the
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rof Bay o f  B iscay, owing to its exposure to the Atlantic, and from the configuration o f  
the bounding land between Cape ^pinesterre in Spmn, Ushant in PrfBwe, and the 

, relative position o f  the British Isles. Here the Hround-swells, p ro ce e d ^ , from the 
i same cause as jiro ^  o f  the North Sea, are eitimr the precursors o f  a gale o f wind, 

o r the effects o f one which does not reach us.  ̂ ' ^  '

Similar, though less evident effects, are produced by gales o f wind which may be 
conceived to be aaifined to the boundary o f the North Sea itsetf. ~ Hen<^ the heavy 

- waves which often b r^ k  upon the eastern ^ ores o f  Great Britmn, without any ap
parent cause at the'tim e, are afterwards found to arise from  ^orms at sea. But the 
heaviest GroUnd-sweils o f  the North Sea are produced by gales from the holfh-east, 
which proceed in a progressive manner along the inclined plane o f its bed, until 
the waves, by im pinging upon the bottom mid tides o f  the firm ground, are so dis
turbed that they ultim ^ely cease, after wasting the whole extent o f the shores, 
and sometimes canting the most destructive effects upon the coast o f Holland, forming 
the southern extremity o f  this great basin.
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Mjiterials. ^

SG H  E D U  IjKji MO tainted an Enumeration o f the M A ^ B B I A L S  used in  the 

Erection of the Bell Rock Light-H ouse.

C ou r^  -
Granite

in
; Pieces.

Sandstone
in

Pieces.

Granite 
in cubic 

feet.

Sandstone 
in cubic 

feet.

Tons o f 
Sandstone 

and
Granite.

Sandstone
Joggles.

Oak.
Trenails.

Oak 
Wedges 
in pairs.

Foazolano
in

Barrels.

Lime 
in r 

Barrels.

Sand
r'-iU

Barrels.

*• .‘"4 14 6 146 10.891 1.5 . 2.2 1.1
. ,-.g -.:S2. ■ .. 71 508 876 101.648 13 246 378 13.6 19.9 10.7

• 3 52 84 808 1269 152.797 13 246 437 16.9 24.8 13.3
■ -4 , 52 71 696 1009 125.609 13 246 400 14.5 21.2 11.4

' '5 53- 54 593 849 106.258 13 212 386 12.5 18.3 9.8
6 26 ■ 71 492 790 94.275 13 194 270 11.8 17.2 9.2

- ■ - .. 7 26 58 238 767 78.094 13 168 242, 8.3 12.3 6.6
8 26 45 196 547 54.148 13 142. 268 7 4 11.0 5.8
9 26 45 264 426 50.737 13 142 229 6.3 9.3 5.0

10 26 45 292 606 65.748 13 142 229 7.6 11.0 6.9
11 26 45 339 363 52.006 13 142 229 6.3 9.3 5.0
12 16 37 160 462 45.308 8 108 184 5.7 8.4 . 4.5
13 16 37 194 347 39.709 8 108 184 5.0 7.4 3 9
14 16 37 168 329 36.423 8 108 184 4.8 7.0 3.7
IS 16 37 188 301 35.962 8 108 184 4.6 6.8 3.6
16 16 37 153 321 34698 • 8 108. 184 4.7 6.9 3.7
17 16 37 182 808 36.000 8 103 184 ■ 4.7 6.9 3.7
18 16 37 153 297 32.983 8 . 108 184 4.4 6.4 3.4
I f 16 37 180 304 33.560 8 108 184 4,5 6.6 3.5
20 16 29 196 308 37.07T .8 108 152 4.3 6.3 8.4
21 16 29 211 264 35.088 ' 8 92 152 4.2 6.1 3.2
22 16 29 100 311 29 906 8 92 152 8.9 5.7 3 0.
23 16 29 177 238 30:615 ■ 8 92 152 3.9 , 5.7 3 0
24 16 29 147 303 32.951 8 92 152 3.9 5.6 8.0
25 16 29 149 235 28.248 8 92 152 . 3.5 5.2 2.8
26 39 142 250 28.780 8 92 152 3.5 5.2 2.8
27 38 315 22.500 8 79 67 3.0 4.4 2.4
28 33 259 18.500 8 66 58 2.8 4.1 2.2
29 26 236 16.857 8 54 61 2.9 4.2 2.2
30 26 249 17.786 8 52 54 2.4 3.4 1.8
31 25 238 17.000 8 SQ 68 ' 2.2 3.3 L8
32 26 274 19.571 8 , 52 69 - 2.3 8.3 1.8

.3 3 28 802 21.571 8 56 78 2 6 3.8 2.0
34 SO 296 21.143 8 60 80 2.7 4.0 2.1
35 32 271 19.357 8 64 80 3.0 4.-5' 2.4
36 32 266 19.000 8 64 80 2 5 m ' : 2.0
87 t 32 279 19.929 8 64 • 80 2.3 a s ' 1;8

24 275 19:643 , 1.5 ■:.2.2 2.0
• ■ 39 16 138 9.837 1.2 ; i . 8 1.6

40* 16 136 9.714 1.2 1.7 1.5
■ .'41- 14 l3 3 9.500 1.1 1.6 1.4

- ■ 'm ' t . 'J■ l4  • i -442 '
.1 ■■

10.f48
1

1.1 l& 1,4

'Ovtej - -599 '6932 t m s 1678.590
1 , '

v388. 4065 6329 207.1 303.8 165.4
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Materials* S C H E D U L E  o f M A T E R I A L S ,— eontmued.

Course
Granite

in
Pieces.

Sana^oiM
;in

Pieces.

- G r^ ite  
in cubic 

feet..

Sandstone 
in cubic 

feet.

Tons o f 
Sandstone - 

and
Granite.

Sandstone
Joggles.

! Oalc 
Trenails.

' Oak 
Wedges 
in pairs.

Pozzataao 
in  . ■ 

Barrels.^

Lime ■ 
i  in 
Barrels.

Sand 
in , 

Barrels.

Over^ 599 1524 6 ^ 2 16035 1678.590 338 4065 5329 207.1 303.8 165.4
■ .43 16 140 10.000 1.1 1.6 1.4

44 16 139 9.929 , 1.,; 1,2 1.8 1.6
45 16 135 9.643 1.1 1.7 1.4
46 16 132 9.429 1.1 1.6 1.4
47 18 261 18.643 16 64 2,0 3.0 1,5
48 16 118 ■ 8.429 1.0 l.S 0.8
49 16 115 - 8.214 1,0 1.5 0.8
50 14 114 8.143 ' V1 ‘ 1.0 1.5 0.8
51 14 123 8.786 0.9 1.4- 0.7
52 16 122 8.714 0.9 1.4 0.7

: 53 16 115 8.214 1.0 , 1.5 0 .8
■. '  { 54■ 16 113 8.072 1.0 1,5 0.8

■> 55 16 102 7.286 0.9 1.4 ■■ 0.7
56 18 258 18.428, 16 64 2.0 3.1 1.6
57 16 97 6.929 0.9 ' 1.4 1 0.7
58 16 104 7.429 0.9 1.4 0,7
59 ' 14 96 6.857 0.9 1.4 0.7
60 14 102 7.2861 0.7 1.1 0.5
61 16 100 7.143. 0.8 1.2 0.6

' 62 16 97 6.929 0.8 1.3 0.6
63 16 90 6.429 0.7 1.1 0.5
64 16 86 6.143 2.0 3.1 1.5
65 18 228 16.288 16 64 0.6 0.9 0.4
66 16 83 5.929 ’ 0.7 1,0 0.6
67 16 82 5.859 0.6 0.9 0.4
68 16 * 88 6.286 ' 0.4 0.7 0.3
69 12 76 5.429 0.6 0.9 0.4
70 16 74 5.286 0.6 0.9 0.4
71 16 95 ^  6.786 1.0 1.5 0.8
'7 2 . 16 77' 5.500 2.0 3.1 1.6

' 73 16 75 5.357 2.5 3.7 2.0
- 74 18 225 16.071 16 64 2.0 3.1 1.5

75 16 73 5.216 0.6 0.8 0.4
■ 76 16 73 5.216 0.7 1.1 0.5

' .-77 16 82 5.859 0.6 0.7 0.4
,78 12 62 4.429 0.5 0.7 0.4
79 12 , 62 4.429 »  ' 0.6 0.9 0.4
80 12 75 5357 0.6 0.9 0.4
81 1 6 70 6.000 1.0 1.6 0.8
82 16 181 12.929 1.0 1.5 0.8
83 16 190 13.571 16 2.0 3.1 1.5
84 16 257 18.357 16 2.0 3.1 1.5

-  85 16 298 21.286 16 2,5 8.7 2.0
86 8 62 4.429 0.4 0.7 0.3
87 8 60 4.286 0.4 0.6 0.3
88 8 56 4.000 0.3 0.6 0.2
89 8 52 3.716 0.3 0.5 0.2
90 a 4 8 ; 3.429 0.2 0.5 0.1

Total 90 599 2236 6982 21598 2075.915 450 4065 6585: 255.0 377.9 204.5

Masonry,... • • ■ ...2075.94S
Lantern j and its Apparatus, 7.600

Total in Tons,............. .....

In this Table, IS cubic feet are allowed to a 
■ ton of Granite, and 14 cubic feet to a ton 
of Sandstone,
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S C H E D U I iK . shewing the Extent and Description of W O R K  executed on the 
Sandstone and Granite e îfiployed in the Erection of the B ell Rock Light-house.

4 7 S

Workmanship.,

C ourse.,

Oranite Beds 
and J i l t s ':  

in  snperdcial 
feet.; . •

Sandstone 
Beds and 
jp ints in 
sup. feet.

Granite 
face-work 
in super- 
^cial feet.

Sand
stone
face-
work.

Sand
stone
polish.
work.

Granite 
boring in 

lineal 
feet,'.

Sandstone 
boring in 

iineal 
feet.

Granite 
wedge 

grooves in 
lin. feet.

Sandstone 
wedge 

grooves in 
lin. feet.

Granite
Lewis
holes.

Sandstone
Lewis
holes..

1 500‘ 18
2 1165 3354 132 156 264 208 170 52 71
3 2472 3141 275 208 325 260 421 52 84
4 1832 2980 265 208 325 300 300 52 71
5 1735 2406 220 208 251 300 204 52 54
6 1120 2788 196 104 316 156 349 26 71
7 679 2100; 159 69 267 138 185 26 58
8 613 1858 110 .78 184 104 -164 26 45

 ̂ -9 750 1359 113 82 166 113 125 26 45
10 626 1887: 111 87 173 112 145 26 45
JI 898 ; 1216 114 91 181 130 156 26 45
12 519 1394, 90 51 125 69 120 16 37
13 522 : 1157 87 51 125 69 120 16 37

. 14 443 1148: 86 51 125 69 120 16 37
15 539 997 84? 51 125 69 120 16 37
16 448 , 1123 82: 51 125 69 120 16 37
17 484 : 1093 80 51 125 69 120 16 37
18 430 1036 79 51 125 69 120 16 37
19 467 1023; 84 56 134 74 129 16 87
20 484 952 89 56 110 80 114 16 29

- 21, 513 8 7 2 ' 87 56 110 80 114 16 29
22 319 981.; 82 53 113 ■ 76 11§ 16 29

' 23 464 829 78 53 113 76 118 16 29
24 361 9 2 6 ; 88 59 107 83 m 16 29
25 388 .802 ■ 77 56 110 80 114 16 29
26 :S 70 818 76 56 110 80 114 6 89
27 1017 70 36 130 78 38

.2 8 943 62 81 99 58 33
29 956 61 31 81 61 26
30 785 61 30 78 54 26
31 '75 4 60 30 75 68 25
32 , 762 70 35 87 80 26
33 '8 6 8 ’ 73 47 0  '■ ’ 98 97 28
34 908 68 23 100 93 30
35 1022 68 23 106 93 32
36 854 64 21 106 86 32
37 , ■ - • -782 71 25 112 100 32
38 i502 70 1 1 1 . 24
39 ; - 421 56 37 16
40 ,417  - 56 37 16
41 391 55 37 14 .
42 ;372

'1
60 44 14

O veri ,■ • ’  r  
•  ̂ -1

18641
■ j-. -i;

,50494 . 2944 1025 598 2093 5306 2933 4859 594 1528

3 0
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Workmanship.

A P P E N D IX , No. V I.

S C H E B tJ IJ B  o f W O B K M A N S H I I » ,^ n t iiiu e d .*

ConrSe.

Granite Beds 
and Joints 

in  sup^ficial 
feet.

Sandstone 
Beds and 
Joints in 
.sup. feet.

Granite 
face-work 
in super
ficial feet.

Sand
stone
Face-
work,

Sandstone
Polished
work.

Granite 
boring in 

lineai 
feet.

Sandstone 
boring in 

lineai 
feet.

Granite 
w ed ^  

groovesin 
lin. feet.

Sandstone 
wedge' 

groovesin 
lin. feet.

Graidte
Lewis
boles.

Sandstone 
■ bewis 

holes.

Over, 18641 5 0 ^ 8944 1086 598 8093 5306 8933 4859 694 1688
43 383 60 44 16
44 409 59 40 , ' 16
45 396 59 40 ’ 16
46 388 58 40 / 16

A7.'- 685 67 831 80 18
48 361 54 38 16
49 368 54 38 16
50 335 54 68. 14

, ' 61 388 64 44 14
m 315 64 ' 44 16
53 335 ' t 68 49 16
54 389 58 41 16

- -55 ' 318 * 54 38 16
56 678 66 231 . 80 18 •
57 380 51 38 16
58 318 51 38 16
59 301 51 48 14
60 850 60 41 14
61 873 60 41 16
m 898 55 49 16

*63 894 61 41 16
64 894 61 41 16
65 645 55 831 ' a n 18
66 877 49 38 ! o v 16
67 874 49 88 i ■ 16
68 850 53 67 16
69 198 43 61 18
70 198 43 61 , ■ ■ 16
71 888 67 A\Ai 16
7® 359 49 38 16
73 854 49 38 16
74 645 61 8 4 7 . c 80 18
7 5 . 809 ■ 45 45 16
76 847 S 53 41 16
77 886 ■ 57 58 16

■78 165 , . 54 6*1 > ' 18
79 881 ' 54 ' 1 ! t 18
80 885 58 % 18
81 368 49 38 16
88 679 115 i. 16

, 83 846 160 16
84 671 148 16
85 165 399 I' ■ - • ■ 16
86 157 9 8 ■ t ' 1  ' ■ 8
87 147 91 8
88 138 ’ 90 8
89 189 89 8
90 ISO 88 8

T o t a l^ 18641 66440 8944 3145 4877 ?og 3 ^306 ^ 3 3 5179 594 8840

    
 



ABSTRACT ACCOUNT OF EXPENCE. 475

Account of Expence.

No. VII.

ABSTRACT-ACCOUNT of the EXPENCE of ERECTING the BELL- 
ROCK LIGHT-HOUSE, and op executing the ULTERIOR WORKS 
CONNECTED WITH THAT ESTABLISHMENT.

W ages and P eemiums.
W ages of artificers while off at the Bell Rock, and in the work-yards at Arbroath and 

Edinburgh, where the stones were cut and pre
pared in regular courses, - - L. 11,980 15 8

Premiums to artificers for Sundays’ work and extra 
hours upon the Rock, and in the Work-yard at 
Arbroath, - - 998 14 9

Preiniums to seamen, including Sundays’ work at
the Bell Rock, - 473 5 6

Note.—Masons and smiths were paid at the rate 
of 3s. 4d.,—mill-wrights 3s. 6d,,-—joiners 3s., 
and labourers at from. 2s. 2d. to 2s. 8d. per 
day; heades lodgings ashore, and victuals 
wMle afloat.—-The premiums paid to artificers 
were at the rate of 6d. per hour for extra fime; 
eight hours constituting a day’s work at the 
Rock.—The seamen were paid at the same ' 
rate on Sundays as on week days.

Amount Jhr wages and premiums to artificers,
and including premiums to seamen, - — — — ■ L.13,452 15 11

B uilding M ateeials.
35,952 cubic feet of Sandstone from Mylnefield quarry, dressed 

to the quarry-moulds, and put on shijiĵ oard, L. 8,412 18 5 
Extra dressing in reducing the courses to regu

lar thicknesses at Mybifield,
1700 cubic feet of sandstone from Craigleith 

Quarry for the comice and parapet wall of the 
Light-room,

13,964 cubic feet of granite from Rubieslaw and 
other quarries at Aberdeen, and from Caim- 
gall near Peterhead, . - ■ -

667 2 8

200 0 10

1,979 1 4

Carry forward, L. 6,259 2 10 18,452 15 11
3 0 2

    
 



m APfENDIX;m  VII.

Account 6)fExpence. - Brought forward, L. 6,259
Extra dressing in reducing the granite stones to 

the quarry-moulds, and to regular thicknesses, 
to suit the respective Oaurses, including cartagê  
and charges of shipping, - -

40 Tons of Pozzolano-earth in casks,
60 Tons of Aherthaw-limestone, including freight 

front South Wales, - 
100 Bushels Parker’s or Eoman cement, including 

casks and shipping charges,
6 Tons of Tarras, including casks and shipjmig 

- charges, -
Casks for carrying lime and sand from the work- 

yard to the Bell Rock, -
4824 oaken trenails, from 21 to 24 inches and 

6195 otdcen wedges, from 12 to 18 inches in 
length, - - . i

The quarry price of Sandstone varied 
from Is. to 2s. 9d., and Granite from Is. Sd. 
to 5s, per cubic foot. Pozzolano from L. 6 to 
E. 14 per ton. Tarras from L. 6, 10s. to 
L. 11 per ton. Limestone was Is. per ton.’ 
Cement varied from 5s. to 6s. 6d. per bushel; 
oaken trenails from L. 1 to L. 5 pm hundred, 
and wedges were L. 1: 6 : 6 per hundred- 

Amotmt jb r  BuUding Materials,

2 10 13,452 IS 11

1,291 7 2J 
39S 3 4

78 14 2

12 0

52 19 10

88 *  3 8

216 1 6

8,878 4

I m pl e m e u x s  an d  M a c h in e r y  fo e  th e  W orks, inclu din g  Be a 
con-house, C ast- iron  R a il w a y s ,  &c. &c. (S e e  P l a t e s  V I I I .,  
I X . ,  X  , X I V . ,  X V I I . ,  AND X V I I I . )

4662 cubic feet of Memel an̂  Swedish timber, and 480 Petendmr̂  
deals for the use of the Beacon-house, cast-iron Rmlways and 

, wharfs upon the Bell Rock, and for making moulds for , the ; 
stone-cutters, - - L -1,486 19 T .

69 tons 9 cwt. of east-iron for Railways, - 812 15 11
25,893 lb. malleable iron in stanchions, bafis,

knees, stays, bracing-chams, screw and spear i 
bolts, including other apparatus for the use , , •
o f  the Beacon-house and Railways, - 1,244 8 ?

Carry forwwd, L . 3,498 19 1 21,881 0 0^

    
 



A B S T R A C T  A C C O U N T  O F E X P E N C E . 477

Brought forward^ L . 3,498 19 1 21,831 0 
19 Tons 13 cwt. 2 qrs. 3  lb. cast-iron, 14,002 lb. ‘ 

malleable iron, and 505 lb. o f brass for cranes, 
winch-machines, and other apparatus, - 1,191 14 7|

Cordage for cranes, 8ec. - - 409 1 0
Two large Sling or W oolwich-carts, for conveying 

large blocks o f stone, fitted up with wheel and 
pinion-work for slinging or lifting the stones 
off the ground, - -  - 150 3 6

15,446 lb. quarry and stone-cutters’ tools; 11,934 , 
lb. malleable iron, and 771 lb. steel, used in 
the work-yard; exclusively o f tools, nails, and 
other furnishings connected with joiners’ and 
smiths’ shops ; but including stone-jacks and 
common carts used in work-yard, &c. &c., 1,567 10 I j

JVb<c.-—T h e price o f fir-timber varied from 3s. to ■
5s. 6d. per cubic foot; cast-iron from  L . 1 0 ,10s. 
to L .2 3 :6 :8  per ton ; chains and axles, &c.
6Jd. to Is. per lb .; quarry and stone-cutters 
tools from 6d. to lOd. per lb .; Swedish and 
British bar-iron from L . 21 to L . 29 per ton.
Steel was 7d. per lb., and-brass Is. lOd. per lb.

Ammmt fo r  Machinery^ <§rc. ......  6,812 8 4

OJ Account of Expence.

, Sh ippin g .

1,397 12 8

Price o f the hull o f a Prussian fishing-dogger, - L . 250 0 2 
Carpenter-work, altering and fitting up the dogger 

as the Pharos Floating-light,
T w o sets o f  chains, with mushroom anchors, 

spare shackles and swivels, &c., for moor
ing her o ff the Bell R ock, the whole weighing 
about 13,088 lb. o f malleable, and 3200 lb. 
o f cast-iron, - -

Outfit in hempen cables, sails and rigging, in
cluding 11 tons cast-iron, ballast, ship-hearth, 
cabin-stov.es, alarm-bell, &c..

Three large copper lanterns, glazed with plate 
glass, (so constructed, that the ship’s masts 
passed through them), fitted with brass chan
deliers for 60 actable-lam ps, each having a 
small silvered-copper reflector, -

462 9  4

1,664 2  3

397 1 2

Carry forward, L . 4,171 5 f:i 28,643 8 41
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Account of Bxpence.

4 ^ P E 5 ip iX , No. V II.

Brought forward, L . 4,171 
Freight o f a vessel, and expence'of laying down 

the moorings for the Floating-light,
W ear and tear o f the Floating-light riding oft 

the Bell B ock, from  July 1807 till February 
1811, -  - 

Advertising die mooring and exhibition o f the 
Floating-light, ^nerally, in the Newspapers 
o f  the Umted Kingdom , ' -

Victualling the crew o f  the Floating-light, includ
ing occasional subsisting money and board- 
wages while ashore, - , - '

Pay o f  the master, mate, principal and assistant 
light-keepers, and seven seamen, from  1807 
to March 1811, -  ’  -

First Cost and Outfit o f  the Sir Joseph Banks 
Tender o f 84 tons register, the Sloop Smea- 
ton o f 42 tons, the Sloop Patriot o f  46 tons, 
and o f  four Stone Lighters o f  about IS tons 
each, including wear and tear during the pro
gress o f the works, -  -  L . 5,436

Bedding for seamen and artificers during the 
progress o f  the w<^ks, -

Victualling seamen and artificers afloat, includ
ing occasional subsisting money for seamen 
while ashore, -  -

Pay o f  the masters, mates, and seamen o f  the re
spective vessels, - - -

Freight o f  hired vessels bringing stone from 
M ylnefield,' Aberdeen, ^ n d  Peterhead quar
ries, and timber and cast-iron from Leith and 
other ports to Arbroath,

Port charges and sailing disbursements o f the 
several vessels, -

Insurance o f Shipping, eflected only for a li
mited period, -  -

14 Mushroom Anchors, Weighing 13 ttms 7 cwts.
0  qrs. 10 lb. o f  cast-iron, ,

28,4561b. malleable iron, in ttiooring-chains,' 
shanks o f mushroom-anchors, spare, swivels , , 
and shackles, - , -  - -

28,643 8 4|

81 5 6

1,059 11

18 9

1,149 18 7

1,632 12 8

75

849 7 2

2,930 12 7S

2,434 2 2

930  17 11

358 8

647 12 6

235 16 8

891 11 2

8,822 12 5

4|

Carry forward, L . 14,214 17 2 i 36,966 0  9j
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456 19 2

Brought forward, L . 14,214 17 
16 Large mooring, buoys o f  coopers’ work, and 

one o f  carpenters’ work, - -
Note.—Pay o f  the masters of.the respective ves

sels in the service was from  L . 5 to L . 6,
6s., mates from  L . 4 to L . 5, 5s., principal 
ligift-keeper L . 5, 5s., assistant light-keeper 
L .S , 15s., seamen from  L . 2, 10s. to L . 8,
15s. per month. Officers’ occasional subsisting 
money 2s., and seamens’ Is. 8d. per day.

The price o f  the hulls o f the vessels were
A

from L . 9, 15s. to L . 10 per ton, and cord
age from  E . 77 to L . ISO per to n ; cordage 
subject to a discount o f 7^ per cent.; other ar
ticles generally to 6 per cent. ?

Am m nt fa r  shipping, - , -

24 36,966 0 9 i Account of Expence.

14,671 16 41

L ig h t -eoom, &c. (See Plates X V I. and X X .)  
Lantern or Light-room  with tinned copper roof, 8 cast-iron sashes, 

8 feet in height, glazed with 48 squares o f plate-glass, mea
suring 13J by 2 6 j inches. Malleable iron stays, copper rings, 
flag-staff, and signal-ball, &c. - L . 1,135 1 11

24 Reflectors raised to the parabolic-cvuve, made 
from copper plated, in the proportion o f 6 oz. 
o f silver to each lb. o f copper ; arranged up
on a malleable iron chandelier, furnished with 
brass foimtains, and argand burners, inclu
ding a train o f Revoljjjing-machinery, and two 
alarm-bells, set upon tripods on the balcony,
&c. - - - 1,287 17 2

Balcony-Grading o f cast-iron, with brass supports 
and top-rad ; and a conductor or thunder-rod *  
extending, from  the Light-room  to the Rock, 216 0 8 

Amount o f  Light-room, Ŝ c. -  -------- ■— 2,638 19 4

U l t e r io r  W orks, &c. (See Plate X I I .)

Finishing and Completing the interior o f the 
Light-house, with wainscot partitions,!—doors, 
— trap-ladders,— furniture o f oaken-timber for 
the several apartments,— ^kitchen range with 
cast-iron chimney,— tinned-copper od cisterns 
— brass and rapper bolts and lunges for

Carry forward, L<i<®4,276 16 6
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Account of Expence. Brought forward, L , 54,276 1&
doors,— window-shutters,^brasslocks,— b̂rass 
hand-railsfor inside stairs,—-water-cisterns, and 
coal magazines, &c. - -  L . 1,489 16 6

E recting permanent Railways upon the BeU 
R ock , improving the wharfs or landing pla
ces, and removing the Beacon-house, -  1,338 16 6

H ouses erected for the families o f  the light- 
keepers and seamen o f  the Tender, signal- 
tower, store-houses, and sea-wall, at Arbroath, 4,500 8 3 

T h e price o f  about IJ  acre o f ground for a gar
den, trenching, and enclosing it for the use o f  . . ‘ 
the light-keepers, and seamen, and their fami
lies, - -  1,158 18 10

T h e price o f a pew o f 14 sittings in the parish- 
church o f Arbroath, for the use o f the Light- 
keepers and their families, -  52 10 0

ainscot 7s. 6d. per foot, brass Is. 8d. 
to  2s. per lb.

Amount fo r  Ulterior Works, 8,540 10 1

I ncidents .

Expence o f A ct o f Parliament,
Travelling charges connected with the work. 
Incidental charges for stamp? and postages, in

cluding letters for artihcers afloat, salary for 
Engineer’s clerk, &c. - -  ’

Advertising the exhibition o f  the L ight upon 
the Bell Rock, and the#discontinuance o f the 
Floating-light, on the 1st o f February 1811, 

T he cost-price o f the artificers barracks, plat
form  o f aisler-masonry for fitting the courses 
before shipping them to the R ock,— en^- 
neer’s office,— ŝmith and joiner’s shops,— store
house and stable, estimated at 

Rent o f the work-yard, and compensation to the 
landlord for taking it o ff the hands o f  the 

. .Commissioners before the expiry o f  the lease. 
Price, hire, and keep o f work-horses.

L .5 4 8  8 
312 14

174 19 
593 5

0
7

882 5 1

219 10 3

1,255 5 6

6
l l j

Carry forward, L . 3,986 8 101 62,817 6 7
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h . B roi^ht forward, L . 3,986 8 lO j 
481 tons coals, used in the artificers’ barracks, 

smith’s-shop, lime-kiln in the work-yard,, and 
at the beacon-house, & c. '  ; -  - 847 4 2

Shore-dues j^ ^ n  materials for the Light-house, 
and other articles dining the progress o f the  ̂
worlfe, - - - 270 9  6

57^ dozen o f flambeaux, for night-work at the
Bell R ock , ' -  - 1 82 .9  6

Stationery and books for Engineer’s oflice, and
shipping, - -  184 10 8|

Olfe five feet Achromatie-telescope with brass  ̂
stand, steadying-rods, two eye-tubes, a maho
gany-stand with night-glass for signal-room, 85 1 0

Pension, and Sick lists for wages o f  artificers and
seamen when off work, medical attendance, &c. 925 12 2

Superintendence o f en ^ eers, and plans, includ
ing L . 800 to Captain Brodie, - 4,858 13 6

Interest upon L . 25,000 o f Government loan, up •
to M arch 1810, -  - 8,446 11 5

Treasury fees for E xch^uer bonds, &c. - 235 10 4
Note.— ^Piice o f  coal 13s. 4d. to 19s. per ton. Oats 

from  20s. to 23s. per boll. H ay from lO^d. 
to Is. 3d. per stone o f  22 lb.

Amownt fa r Incidents '■ ' — ' 14,272 11 1

48 X

2 ,8 1 7  6  7  Account o f Expence.

Am ount o f  gross expenditure in erecting the Light-house, in
cluding Ulterior W orks, L . 77,089 17 8 Gross Expenditure.

D E D U C TIO N S.
For workmens’  barracks, implements, machinety, shipjring andpld 

materials, disposed o f by public sale, or transferred lb the North
ern Light-houses for the general service o f the Board, at the 
conclusion o f  the works.

By the price o f  the workmens’  barracks, storehouses and offices in 
the work-yard at Arbroath, -  L . 700 0  0

By old gable-walls, lime-house, and simdries in work-
yard, and engineer’s office, -  - 52 8 2

By the price o f three workhorses and carts sold at d if
ferent times, - 86 0  0

Deductions.

Carry forward. L .8 3 8  8 2 77,089 17 8

3 P

    
 



482

Deductions*

A P P E N D IX , N o, V II .

L .

42
55

Brought forward,
B y fulzie o f  stable and work-yard, -  -
B y stone-shivers sold by pubHe sale at different times, 

including 232 cart loads for the use o f  the Boads in 
the vicinity o f Arbroath, - 

B y artificers’ time three weeks at M ylnefield, deducted 
from  Quarry A<*ount, - , -

B y two Im-ge W oolwich-carts,
B y sundries, sold in the work-yard, by public sale, at the 

cdnclusion o f the work, - . , -
B y  the price o f two cast-iron cranes, in use upon the 

quays at Aberdeen and Arbroath, and a Small bo- 
ring-machine used in the work-yard.

B y broken cast-iron railways, - 
B y the price o f  drift timber recovered.
B y a stone-waggon and quarry-tools, sold at Aberdeen,
B y old  brass and bell-metal, - ■ -
B y scrap-iron from the smith’s shop.
B y sale o f old timber, and the soil taken o ff the site 

o f the light-keepers houses at Arbroath,
B y the price o f the Sir Joseph Banks Tender, 1,510 
B y the price o f  the Patriot, ,-  - *  400
B y the price o f an old boat and mast belonging to the

Patriot, -  -  - 12
B y cash, in name o f damages, in consequence o f sap-

-wood in the Patriot’s hull, - -  • -SO
B y the amount o f  sales o f sundry stores, - , , , .406
B y the price o f three praam-boats or stone-lighters, 198 
B y the price o f the wreck o f  an old stone-lighter and 

boat, - ” - ■ ,
B y retmning-money paid during the winter months, to 

one o f the seamen who left the service.
By interest upon the en^neer’s deposit-account with the 

Dundee Banking Ccmipany at Arbroath, from the 
commencement till the conclusion o f the works.

B y return-freight o f the sloop Smeaton, from Aber
deen to Arbroath,

By shipping, boats, machinery, implements, stores, and 
moorings, transferred to the general service o f  the 

' Northern Light-houses, - .  '

8
21 17

48 .4

2 77,089 17 8 
0

%

0
0

1 21 16  5

273 3 
97 19 
6 10 

15 13 
12 16 
6 10

0
0
0
0
9
8

15 3 11 
0 0 
0 0

0 0

0
0
0

0
0
0

10 10 0

1 11 6

5 7

18 18 0

8 7

C ^ried forward, L . 7,485 16 1 77,089 17 8
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 ̂ 1 77,089 4*7 8 Deductions.

By the nett cost and maintenance o f  the Floating-light 
deducted, as belonging to the genei^  service o f the 
Northern Light-houses, ^  ‘ L i 7 ,90 l 10 7

By the price o f ^ e  vessel and her stores
when sold, . 421 1 10

---------- ------ 8,322 1 2 : 5
------------- —̂  15,758 8 6

Nett cost o f the Bell R ock Light-house, and Ulterior 
W orks connected with that establishment,

*
Extracted by

L a c h  [.A H  K e n n e d y ,  Engineer’s Clerk.

L . 61,331 9 2 Nett Cost.

Average Price o f  Provisions during the Period o f the Bell Rock Works.

Beef 6d. per lb. o f  17| oz. avoirdupois.
Ship-biscuit L . 1 , 9s. per cw t.*
Quartern L oa f 13|d. per loaf, o f 4 Ib.-S^ oz.
Oat-meal L . 1 , 11s. per boB, o f 140 lb.
Barley 2|d. per lb. o f 17| oz.
Butter Is. 8d. per lb. o f 24 oz.
Salt lOs. per bushel, o f 66 lb.
W hisky 11s. per gallon.
Small Beer Is. lOd, per Scots gallon, o f 8 Scots points.

Average Price of 
Provi$ions.
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(  4 8 7  )

D E S C R IP T IO N  of the P E A T E S , as they are mentioned in the W ork .

P l a t e  I.

IN C H K E IT H  L IG H T -H O U S E .

The Light-house o f Inchkeith, delineated on Plate I. was erected while Mr T ho- Description of Piate». 
MAS Sm it h ,  the writer’s predecessor, held the situation o f  Engineer for the North
ern Light-houses. A  plan o f it is given, as having been the first o f these establish
ments erected upon the new principle; the Reflectors being illuminated with Argand- 
burners; the Light-room rendered completely fire-proof; and the Dwelling-house fitted 
for  the accommodation o f two keepers. But as this establishment is described in the 
introductory chapter, at page 24, and the names o f the several apartments are marked 
upon the Plate, it seems unnecessary here to enter into detail.

P l a t e  II .

C A R R  R O C K  BEACON .

The Carr Rock Beacon is represented in Plate II . and referred to in the introduc
tion at'page 53. The diagram marked Figure 1. is an outline o f  the rock, shewing 
the position, o f  the beacon, and plan o f  the first course o f the building, made to a ra
dius o f  nine feet, cut in a dove-tailed form, after the manner o f  the courses o f the Edy- 
stone and Bell Rock Light-houses. ; '

Figure 2. is a section o f the rock bn the line A , B, Fig. 1. with a perpendicular 
section also o f  a tower o f masonry and apparatus, for tolling an alarm-bell, which 
was ori^nally intended for this atuation. In Fig. 2. letter a represents an aperture mea
suring 3 inches in diameter, which was perforated with much labour and care through 
a block o f  granite 7 feet in length, previously to its being laid. This canal was in
tended to admit the tidal-waters into the interior chamber o f  the building marked h, 
in which the flood-tide was to act upon an air-tight copper-tank, marked c, and its 
rod o f  connection formed into a rack with teeth, by which motion was to be given to 
a train o f  machinery, represented at d in the void o f  the building. The machine was 
to act on the vertical shaft e, connected with a series o f hammers f ,  placed under the 
great bell gy which was to have measured 5 feet in diameter, and become the cupola 
or roof o f the building. In  this manner the bell was to be tolled, to forewarn the 
mariner o f his approach to the dangers o f the Carr, and the other extensive ledges o f 
sunken rocks in its neighbourhood, By the rise o f  the flood-tide, and consequent
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Description of Plates, admission o f  the waters into the canal a, the tank c, with its connecting rod, not 
only lifted die bell-hammers ̂  and, at. the same time, also devated the weight 
marked h, which, in it| descent, during ebb-tide, ŷ as to have continued the motion 
o f  the machinery; and thus, by the alternate operation o f the tides, the continual toll
ing o f  the Bell was to have been preserved. I , . • ,

It  will further be seen from the section o f this building, that the masonry o f 
the solid is connected perpendicularly by means o f stone-joggles inserted half into the 
one course and half into the other. But in the void or upper part, instead o f  the 
joggles, the bed-joints o f the stones were let or sunk about an inch in depth, into 
each other, as at the Bell Rock, fiwming so many bands, or girths to the work. This 
will be observed by narrowly examining the section at letter i, with its accompanying 
diagram Fig. S., which represents a plan o f  one o f  the courses o f the vmd  ̂shewing 
how the stones were connected horizontally by a system o f  dovetailing as is further 
represented in Fig. 4., being a plan o f  a course at the level a, k, in which the perfo
ration is delineated for the admission o f  the tidal-waters. 'i

T h e a^ent to this bvulding was to have been by means o f  a ladder Of casUiron or 
flight o f  steps, marked a, i, I, fixed on the outward wall by  means o f screw-bolts 
fixed into brass-bats, sunk into the masonry, and run up with lead. ; The entraUce- 

■ door o f  this building was formed in the cast-iron frame or pedestal on which the great 
bell was to have been supported, the access to the interior being by the balcony, 
round which a cast-iron rail was intended, not only for the safety o f  the keepers or 
occarional attendants, but also, in some, measure, to defend the bell from the sprays 
o f  the sea. ■ • , , . , '

Figure 5. represents the Pillar-formed Beacon, as finished at the Carr Bock in the 
year 1821. The lower part o f this diagram is a perpendicular section o f  the rock 
on the line A B , Fig. 1. The masonry is also shewn with two o f  the ax great mal
leable iron-bats or stancheons marked a in Fig. ; which pacing through the seA 
veral courses, are. sunk, about 80 inches into the Bock. The upper part o f  this 
diagram represents a frame o f  cast-iron work, o f  ^ e a t -strenjgth, fashioned som;^ 
what after the manner o f  what seamen term a sji^  or spur beacon, from ; being 
made generally o f  timber^ set up in the form o f  struts or spur-beams. The connec
tion o f  this frame wiU be understood from the detached diagram Fig. 6., taken upon 
the line or level marked b in Fig. 5* From Figs. 5. and 6. it will be observed, that the 
beacon consists o f 6 pipes or hollow tubes, marked letter A , which are inserted into 
the sockets c, in the sillrplate o f  Fig. 6, into which these hollow tubes are strongly 
wedged and keyed witii culter or spear bolts, which pass through each o f  the sockets 
and base o f  the hollow tubes at c. Besides the mmn hollow tubes marked A , other 
six marked B , are set up as spurs or diagonals, which radiate from sockets cast in the 
centre o f  the sill-plate marked a. These diagonals are so situated, and connected by 
dove-tail or hook-joint% that they butt against the main tubes^ and support thmn at 
f .  T h e  main tubes aiee further connected by means o f  horizontal bars o f  mtdleable iron, 
marked g i n  Fig. 5, hud into grooves formed in the arms o f  the casttiron collars 
F , k , which clasp aroimd the main tubes at these points,immedhttely above and be-
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low their connection with the diagonal tubes. These collars are also keyed with the Description o f  Plates, 

main tubes by  means o f  spear-bolts. A t  the point o f  junction dd, towards the top, pi. ii . 
the main tubes form segments o f  a common circle, and rest upon the centre block h, 
into which they are keyed and wedged. As a further security, a strong cast-iron tu
bular formed case, marked i i, is made to clasp around tihe whole upper parts o f the 
main tubes at their point o f junction dd, so as to form a girth to them. This tubular 
case or cap i  *, is 8 feet in length, and terminates with a cast-iron ball marked m m, 
which is 3 J feet in diameter, formed into ribs, connemed with the cap * i, by means 
of a socket, through which a spear-bolt passes, and binds it to the top o f the tubular- 
case at the point 1. « ,

Fig. 6. represents the Ballast-plate, which forms the sill or basement o f  the super
structure. I t  contains about 8 tons o f cast-iron, and is so constructed as to become a 
cap or girth to the upper course o f  the masonry which it is calculated to secure, by 
means o f a flange o f flinches in depth at the outward extremity, marked 55 in Fig. 5, 
where it is let into the stone. This plate is cast in six pieces, connected together at 
the points mmmmmm, by means o f  screw-bolts o f  one*and a half inch in diameter 
(with nuts), passing through flanges raised at the joints o f its several compart
ments. A t  the points n n n n n n ,  there were six socket-holes, for the reception 
o f the great stancheons or bolts, marked a a. Fig. 5, which, passing through the ma
sonry, are sunk 80 inches into the Rock, where they are fixed at the lower ends with 
iron-wedges, driven home by means o f  a long iron-driver. The ballast-plate is con- 
necl^d with the upper ends o f these great stancheons, by means o f a shackle and bolt, 
in such a manner that the more exposed parts may be renewed. The whole is im
bedded and run up with pozzolano-mortar, so as to preserve the several parts as 
much as possible from the effects o f  oxidation.

Fig. 7. represents a horizontal section o f this beacon, on the line F F , shewing 
the connection o f  the horizontal malleable iron-bars or hm cesgggg, which fit into the 
grooves o f  the arms o f  the collars, embracing the hollow tubes or pillars A  A A A , and 
connecting them by means o f spear-bolts sAhhlch. The grooves in these arms are so 
formed as to command the braces, and to contain a quantity o f  Parker’s or Roman 
cement, by  which the bolts are preserved from the effects o f  oxidation. These col
lars and arms, with their connecting malleable iron-bars, form a girth immediately 
above the diagonal struts or braces BBB, Fig. 5. A  similar*chain o f connection is 
in like manner formed below the junction o f these diagonal struts, with the main tubes, 
which, like those described above, has the effect o f binding the whole fabric horizon
tally.

Fig. 8. is a ‘horizontal section upon the line d d, delineated upon a scale o f 
double the size o f  the other parts o f  the beacon, shewing the connection o f the hollow 
tubes A A A A A A , at the top, where they change their cylindrical form into segments 
o f a circle at the point o f contact, so as to embrace the centre-block h h. The top o f 
these tubes thus formed into a compact figure, is cased or covered with the cylindrical 
cap ii, through which the spear-bolts immediately above and below the points d d, in 
Fig. 5, are made to pass and bind the whole firmly together.

8 Q
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Oescription of Piatea.
PI. nx.

d e s 6 r i p t j o n  6 f  p l a t E s .

Plate I I I .

G E N E R A L  C H A R T , S H E W IN G  T H E  R E L A T I V E  PO SITIO N  OP T H E
B E L L  R O C K .

This Plate is reduced from a manuscript-map in the possession o f the writer, which 
is dra^na upon a large scale, oripnally intended for exhibiting the depths o f the Ger
man Ocean or North Sea, and the situations o f  the numerous Light-houses on the 
coasts o f  the United Kingdom, and opposite Continent, but is here ^ven with the 
view o f  shewing the relative position o f the Bell Rock.

T h e  chief peculiarity o f  this map is the sectional hnes, exhibiting at one view the 
relative depths o f the ocean, in connection with a theory which the writer has ad
vanced, regarding the wasting o f  the firm ground by the effects o f the sea, as alluded 
to in Appendix V. These sectional, lines, o f  a deeper shade, are drawn across 
the German Ocean, firo^ shore to shore. A%. for example, between Shetl^d and 
Norway, the greatest depth is ascertained to be about 140 fathoms, and so o f  other 
examples, extending southward as far as the Straits o f  Dover. The soundinga are 
all marked in fathoms, and, in so far as regards the east coast o f Scotland, have been 
very generally made from on board o f the vessels belon^ng to the service o f the 
Northern Lights. T he forms ^ven to the principal sand-banks, and the soundings in 
the central and eastern parts o f  this great basin, have been taken from the best mari
time surveys, and nautical ̂ thorities. The numerous Light-houses on the respec
tive coasts are coloured; those o f  Scotland being blue, England red, Ireland green, 
and the foreign Lights yellow.

Plate I V .

C H A R T , S H E W IN G  T H E  P A R T IC U L A R  P O S IT IO N  OP T H E  jBELLl “
ROCK.

PI, IV. This chart is intended to ^ ew  the position o f  the Rock in reference to the oppo
site shores o f  Pife and Porfar, tod  to the entrances to the Friths o f  Forth and Tay. 
The most contiguous point o f  land, being in the immediate neighbourhood o f  Aber- 
brothvrick, is distant about I l f  miles. This chart also exhibits the dq>ths o f  water, 
and the nature o f  the bottcam, in the vicinity o f  the Rock.    
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Description of Plates 
' Ph-V.' ‘  ̂ ■ ■

Plate  V .

C H A R T  O F T H E  B E L L  R O C K , S H E W IN G  IT S  PO SITIO N  R E L A 
T I V E L Y  T O  T H E  S H IP P IN G  E M P L O Y E D  A T  T H E  W O R K .

m

This Plate represents the Rock at low-water o f  spring-tides, when that part o f  
it which extends about 1000 feet in a south-western direction from the Light-house, 
may be traced b y  the appearance o f  some detached portions o f  rock, but chiefly from 
the sea-weeds which float at the surface o f the water. Its greatest extent, in a 
north-eastern and south-western direction, is about 1400 feet, and in a south-eastern 
and a north-western direction about 240 feet.

K in g  G eo rg e  I I I .— This is an insulated rock which lies towards the south
eastern extremity o f  the Main or House Rock, and has been named in reference to the 
reign in which the Light-house was erected.

K in g  J a m e s  V.— îs also a detached rock, forming the south-western extremity o f  
the reef, which extends from the House-rock, and is named in reference to that M o
narch’s memorable voyage round his dominions, about the year 1540, as alluded to 
in the Introduction, at page 4.

On the north-western side o f the Rock, as nearly as may be, the figures o f  the re
spective vessels employed at the work are delineated, and the positions o f their moor
ings laid dow n; with the exception o f those o f  the Pharos ]^oating-light, whose bearing 
or direction is only to be understood, as the full distance at which she was ultimately 
moored would fall beyond the limits o f  the Plate. The house-part of the Rock is 
left bare at low-water o f  ordinary spring-tides, and at high-water of these tides it 
is from 10 to 12 feet under water; but during the storms o f winter, the sea gene
rally breaks over the whole surface o f  the rock, so as to render walking upon it im
practicable, even in the lowest ebbs; while at high water, the sprays fly over the 
building, or rise to a height o f  upwards o f 100 feet. T he reef, which extends in a 
south-western direction from the House-rock, contains lhany Travellers or large boul- 
der-^tones; affording a proof that the Bell Rock has at one time been o f  greater di
mensions than at present, acnd these detached stones may be regarded as part o f  the 
debris, which have been separated in the lapse o f ages from the main Rock.

8 Q 2    
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Deseriptioo ofl*latea.' 
PI. VI.

D E S C R IP T IO N  O F  T I A T E S .

P l a t e  V I .

P L A N  O P  T H E  N O R T H  E A S T E R N  P A R T S  OF T H E  B E L L  ROCK, 
S H E W IN G  T H E  P O S IT IO N  O F T H E  L IG H T -H O U S E , R A IL W A Y S , 
A N D  W H A R F S , &c.

T h e  description o f  this Plate, representing the higher parts of the Bock as seen at 
low-water o f  spring-tides, affords the'writer an opportunity o f mentioning many distin
guished names connected either officially, or in a friendly manner, with the erection 
o f  the Light-house. In  corresponding about the state o f the Rock, he has often found 
the advantage o f this particular nomenclature o f its different parts, as affording a re
ference to all its localities.

S it e  oe th e  L ig h t-H ouse, an d  R a il w a y - T kacks,— The site o f the Light
house, which will be seen from the Plate, was fixed by the writer in a central position 
o f  what may be termed the House-Rock. From this, as a centre, the Railways ra
mify in various directions. Upon these the materials for the erection o f the house 
were conveyed, and they are still partly jn-eserved, as convenient foot-paths and 
wharfs, in landing stores for the Light-house. The portions o f the Railway-tracks 
marked with light dotted lines, were only used during the continuation of the works; 
while those o f  a deeper shade represent the permanent railways.

Sit e  of C a p t a in  B eodie ’ s B eacon.— The late Captain Joseph Brodie, o f the 
Royal Navy, was perhaps not less known to the public as the fortunate bearer o f Lord 
Duncan’s dispatches announcing the victory obtained by the British fleet off Cam- 
perdown, than for his u nvaried  exertions in keeping up the interest o f the public, 
relative to the important results to navigation which would attend the erection of a 
Light-house upon the Bell Rock, o f which notice is taken at page 88.

^iTE  OF M e  Stevenson ’ s B eacon .— The position o f  the Beacon or temporary 
erection delineated in Plate V III ., was fixed upon the southern side o f  the site o f 
the Light-house, with the ultimate view o f  obtaining shelter from the breach o f  the 
north-east seas. It was farther important, for the conveniency it afforded o f a'com- 
munication during the progress o f the works, by means o f a wooden bridge,’ which 
will be understood by examining Plate X V III .

H a l d a n e ’s L edge— is situate on the south-eastern side o f  the Rock, where the 
writer-made his first landing with his friend M r James Haldane, architect, as noticed 
at page 91.

G e a y ’s R ock.-—Toward the eastern side o f  the Rock, there is a small outlier, or 
reef, important as a low-water-mark, which is named Gray’s Rock, in compliment to 
the late M r John Gray, W riter to the Signet, and the first Secretary to the Light, 
house Board, as noticed in the Introduction, page 5,
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S m ith ’s R ock,— atuate on the eastern side o f  the Light-house, derives its name Description of Plates, 
from the late M r Thomas Smith, who introduced Reflecting-Lights upon the coast pi. v i. ~  
of Scotland; and was the first Engineer to the Board, as noticed £it page T.

C ukingham ’ s L e d g e .— This ledge o f  rock hits its name from M r Charles Cu- 
ningham. Writer to the Signet, and successor to Mr Gray, as Secretary and Cashier to 
the Light-house Board.

P oet H a m il t o n .— This creek is situate at the south-eastern extremity o f the 
House-rock, and derives its name from M r Robert Hamilton, Sheriff o f  Lanark
shire, and ex officio one o f  the Commissioners o f  the Northern Light-houses; who first 
fended here in the year 1805, accompanied by M r Rennie and the writer, with a viev/ 
further to ascertain the practicability o f  erecting the proposed Light-house, as no
ticed at page 95. M r Hamilton has been a zealous member o f the Bell Rock Committee 
since the period o f  its institution in the year 1807, and, from his literary habits, he 
has taken much interest in the pages o f this work.

P o et  R e n n ie — is situate in the north-eastern part o f the House-rock, and de
rives its name from the late M r John Rennie, the celebrity and extent o f whose works 
as a Civil Engineer are well known to the public. M r Rennie was consulted by the 
Light-house Board relative to this work. His reports will be found in Appendix,
No. I V . ; and his plan in Plate V II. "

P oet Steven son— enters from the north-eastern side o f  the Rock, and forms 
the principal landing-place in that direction; it was named for the writer by Mr Hamil
ton, at the landing above alluded to, in the year 1805.

T h e  A bbot ’s L e d g e —forms the north-western extremity o f the House-rock, 
and derives its name from a tradition (for we can find no authentic record) o f one 
o f the Abbots o f  Aberbrothwick having erected an Alarm-bell, to forewarn mariners 
o f their danger in approaching the Bell Rock.

SiE R a l p h  t h e  R ovee ’ s L e d g e— f̂orms the southi|^estern extremity of the 
House-rock, and takes the name o f  Sir Ralph the Rover from a noted pirate 
who is said to have landed upon it, and carried away the Alarm-bell. This tradi
tionary story is beautifully alluded to in a ballad by M r Southey in his Minor Poerts, 
which, with his permission, is included in Appendix, No. II . page 438.

D unnichen  L e d g e ,— on the north-western side o f the Rock, is named in com
pliment to M r Dempster o f Dunnichen, who is mentioned in the Introduction, page 5.

D dnskey L ed g e ,— which is contiguous to the former, is named* in compliment 
to Sir James Hunter Blair o f Dunskey, first Preses b f the Commissioners o f the 
Northern Light-houses, as mentioned at page 6.

A eniston  L e d g e .— Named in compliment to the late Lord Chief-Baron Dun- 
das of Arniston, who, while Solicitor-General and Lord Advocate o f  Scotland, took an 
active part in Light-house affairs; and visited the Bell Rock in the year 181£, as no
ticed at page 413.

R a t t e a y  L ed g e .— In compliment to M r Baron Clerk Rattray, who, while Sheriff 
o f  the Shire o f Edinburgh, as noticed at page 98, was ex offixio one o f the Commis
sioners o f the Notthern Light-houses, and, as one o f the Bell Rock Committee, took 
much interest in the work.
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P^riptioaof Plates. 
P ljy i. '  '

H ope’s W haup— forms the terminatioii o f  the permanent railway toward the 
w est I t  was named for the B ight Honourable Chariles Hope, Preadent o f  
the Court o f  Session, who landed here in the year 1815* W hile Lord Advocate o f 
Scotland, he took a warm interest in the affairs o f the Northerft L%ht-houses, and in 
1803 brought the first bill into Parliament for the erection o f the Bell Rock Light- 
house, as noticed at page 93. ' ' . ,

’ PuLTEKEY L edge.— Ŝo named in Compliment to Sir W illiam Pultefley, who, as a 
M em ber o f  Parliament, took a lively interest iath e bill brought forward for the Bell 
R ock  Light-house in the year 1803, as alluded to at page 92.

B anks L edge.— N amed in compliment to Sir Joseph Banks, who was Vice-Pre
sident o f  the Board o f Trade in the year 1806, when the Bill for the Light-house 
was in Parliament, and who took much interest in it, as noticed at page 101.

C ocheane’ s L edge— îs named in compliment to Adm iral Sir Alexander Cochrane, 
who first called the attention o f  the Light-house Board to an erection upon the Bell 
R ock , as mentioned at page 85.

P oet E esk iee— forms the principal landing-place on the western ade o f the 
R ock , and derives its name from the Honourable H enry Erskine, who, when Lord 
Adgpcate o f Scotland, and ex off̂ Ao one o f  the Commissionei^ o f the Northern Light
houses, brought the second Bill for the Bell R ock Light-house into Parliament, which 
passed in the year 1806, as stated at page 100.

U lbstee  L edge.— Named in compliment fo  the Right Hoppurable Sir John 
Sinclair, Baronet, o f  Ulbster, Chairman o f  the Committee o f the House o f Com
mons, and who brought up its report relative to the Bell R ock biU, as stated at page 
103.

K e llie  L edge.— N amed in compliment to the Earl o f Kellie, who viated the 
works at the Bell R ock in the year 1810, as noticed at page 378.

P 1TM1I4LY W h aef— formed the western extremity o f the landing-yharf in use 
during the Light-house operations, and was named in compliment to M r Monypenny, 
now L ord  Pitm illy, who, while in the cotnmission both as Sheriff o f Fife and Solici- 
toi^.General o f  Scotland, was a member o f the Bell Rock Committee, and viated the 
works in the year 1810, as stated at page 378. •

K in eddee  L edge— îs named in compliment to the late M r William Erskine^ 
Sheriff o f Orkney and Shetland, and a member o f  the Bell Rock Committee. From 
M r Erskine’s literaty pursuits, he took a lively interest in this work,, before he left the 
Light-house Board, and also after he was raised to theBench, where he took his seat 
as L ord  Kinedder.

T h e  A bbotsfoed.— T his spot, where the waters o f the two principal and opposite 
landing-places meet, is named in compliment to Sir W alter Scott, Baronet, o f  Abbots
ford, who landed here in the year 1814, noticed at page 419, when he wrote the 
beautiful and expressive lines inserted in a fac-sirmle o f his handwriting in the 2d 
Title-page. : , ^

R ae ’s W hake— f̂orms the extremity ' o f the southern reach o f  thC permanent 
railway, and derives its name from Sir W illiam  R ae, Baronet, who, in the several ca-
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pacities of SherifF-Depute and Lord Advocate of Scotland, has long been a member Description of Plates, 
of the Light-house Board and Bell Rock Committee. His Lordship visited the Rock Pi. vi. 
in 1810, as noticed at page 887.

D uff’ s W h a k f —.-derives its name from Mr Adam D uff, Sheriff of the shire of 
Edinburgh, and a member of the Bell Rock Committee, who repeatedly visited the 
works at the Bell Rock while in progress, particularly in the year 1810, as noticed at 
page 387. . ^

Poet B o t l e— takes its name from the Right Honourable David Boyle, Lord 
Justice-Clerk, who, while Solicitor-General of Scotland, was a member of the Bell 
Rock Committee, and visited the Light-house in the year 1811, as noticed at page 411.

T he  C kowh L aw y e k s .-—This name is given to two detached rocks, which lie 
on the south-eastern side of the House-rock, in allusion to the Lord Advocate and 
Solicitor-General of Scotland, who are ex officio Commissioners of the Northern Light
houses, as noticed at page 6.

T h e  M a u it im e  Sh ek iffs .— This name comprehends a range of rocks, also on 
the south-eastern side of the main Rock, in reference to the Sheriffs of maritime 
counties, who are ex officio Commissioners of the Northern Light-houses, as noti^d 
at page 6.

T he  R o y a l  B oughs,—A group of rocks lying on the south-western side of the 
House-rock, so named from certain of the Chief Magistrates of the Royal Burghs of 
Scotland who are ex offixio Commissioners of the Northern Light-houses, as noticed 
at page 6. ‘

T elford ’ s L e d g e—is named in compliment to Mr Thomas Telford, Civil En
gineer, who was requested by Sir William Pulteney to visit the Bell Rock profession
ally in the year 1803, as noticed at page 92.

D ownie ’s L e d g e — derives its name from the late Mr Murdoch Downie, a 
Marine Surveyor of considerable eminence, who suggested a plan for erecting a 
Light-house on the Bell Rock, as noticed at page 93.

Ne il l ’ s P ool— derives its name from Mr Patrick Neill, a particular friend ofthg 
writer’s, who first visited the Bell Rock in 1808, as noticed at page 235. The surface 
of this pool measures about three fathoms across, and a fathom and a half in depth, 
when the tide leaves the Rock. The bottom is generally covered with boulder- 
stones, which are whirled about with much force when the sea is in a state of agita
tion.

Stuart ’s T r a c k — îs on the south-western side of the Rock, derives its name from 
the late Captain Harry Stuart of the Royal Navy, who visited the Bell Rock in the 
year 1810, as alluded to at page 387- Captain Stuart took an early interest in the 
plans for the Light-house, both by Captain Brodie and the writer.

B ruce’ s L e d g e— was named in compliment to the memory of the late Mr James 
Bruce of the Naval Yard, Leith, who frequently visited the Bell Bock, and to whose 
ingefluity the Light-house service is indebted for the improved construction of a boat, 
delineated in Plate X L  and noticed at page 412.
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Description of Plates. R cssell ’ s L ^ fiS E -^ is.m iin eiin  compliment" t® M r ClEud Rus^D, Accountant
PI V I . to the Light-house Board, xrho'viated the R ock in the year 181S, as mentioned in 

_ 'page '“ v ; '■■■ ; ■ :
Scokesby’s P oin t ,— the most northern part o f  the R ock, named in compliment 

to the writer’s M end Captain Scoresby Junior,' who has so much extended our infor- 
mation regarding the Polar R ed on s.' ' ■ % •

T b in it y  R ocs .—rThis rock is named in compliment to a Cmnmittee o f the TrU 
riity H ouse o f  Leith, consisting o f Messrs Thomas Grindlay, John H ay, and Thomas 
R itchie, who gave their advice and assistance in the fitting out and toocaing the Float
ing-light in the year 1807,‘ as alluded to at page 110. :

B aleoue’s L edge— îs named in compliment to the late Provost Balfour o f  A r
broath, who felt tile most lively interest in the L i^ t-h ouse affairs. In his hospi
table mansion the writer occasionally resided while the works were in progress.

L eiech ’s L edge— îs named in compliment to the writer’s Mend M rQuintin 
Leitchi who visited the R ock  in the year 1818. M r Leitch is further noticed at 
page 43. ' ' ' ' ■

PiLLANs’ s L edge— is named in compliment to the writer’s friend M r James 
Pilfans o f  Leith, who took an eariy interest in the erection o f  the Light-house, and 
who signs the Report of the Merchants o f  Leith r^ ^ d in g  it, as noticed at page 96.

; } T he L ast HopE.-i^Tfais nmpe was given by the writer to the highest part o f  the 
rock, in allusion to the narrow escape which he and the artificers made in  the year 
1807, the timeous arrival tff James Spink, the B d l R ock ^ lot at Arbroath, as 
noticed at page 149. Spink is a remarkably strong man  ̂whose foa^ em eiM eis 
h i^ ly  characteristic o f a North-country fisherman. H e usually dresses in' a fk-jacTcet, 
cut after a particular fashion, and wears a large flat Blue bonnrt. -A  striking like
ness o f  Spink, in 'his pilot-dress, witii the badge or insignia on his left arm, which 
is characteristic o f the boatmen in tihe service o f the Northern Lights has been taken 
b y  H ow e, and is in the wtiter’s^^o^saon. , ’ • b

F o rest ’s PASsAGE.-»«This gully or opening on; the eastern side o f the Rock, is 
sometimes taken as a track by boats in certain states o f the sea and tide. It de
rives its name fiom  the late M r Jthn Forrest, Superintendant d f Lightkrepers’ 
fluty in the servite o f  the Northm-n Lights, who is pirticularly noticed at |>age 406.

L ogans’ REACH.-<*>This reach or compartment o f  the Railway, the eastern 
side o f  the Light-house, is named in compliment to the late Mr Peter Logmi, fore
man-builder at the Bell R ock , and his .son M r David Logan, derk-of-works, whose 
active and faithful services, in their respective departments, have beai too often no. 
ticed in this work to admit o f  reference to particular pag^. ‘ r  ; , .

'W att ’s REACH>—has its name in compliment to M r Francis W att, foreman-mill
wright, whose services have also already been often particularised in the course o f this 
work, and whose «ertion s in erecting the beacon and temporary-railways did much 
credit to his zeal and intrepidity,' The writer also often profited by his ingenuitj^, in 
reference to the various pieces o f machinery employed at the rarks. ■ b
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K e n n e d y ’ s  R e a c h — derives its name from Mr Lachlan Kennedy, who, as Ac
countant and Cashier in the Engineer’s Office, discharged the various duties of his si
tuation in a manner equally creditable to himself and satisfactory to his employers. 
An Abstract-Account of the expence of the work, as drawn up by him, appears in the 
Appendix, No. V II. page 475. ^

S l i g h t s ’  R e a c h , —named in compliment to Mr James Slight, and his brother 
Alexander, who were chiefly employed in drawing the courses of the building at 
large, and in making the various and nicely formed moulds for fashioning the stones. 
They also fitted up the interior of the house, and the permanent railways on the rock ; 
and made a complete model of the Light-house.

T h e  S m i t h s ’  F o r g e  a n d  L e d g e —rnamed in compliment to Mr damps Dove, 
foreman-smith, and his assistants, who have been frequently alluded to in these pages. 
It was here that the forge was erected at the commencement of the works on the 
Rock ; and on the connecting ledge the first or experimental cargo of stones was 
landed. ,

R e i d ’ s . L e d g e — îs named in compliment to Mr John Reid, the first principal 
Lightkeeper at the Bell Rock, who retired from the service in the year 1821, as no
ticed at page 422.

S e l k i r k s ’  L e d g e ,r— named for Mr Robert Selkirk, principal builder, and his 
brother Thomas, who was the principal stone-cutter at the work.

W i s h a r t ’ s  L e d g e — îs named for Mr Michael Wishart, some time principal 
builder at the Rock, as noticed at page 291-

G l e n ’ s  L e d g e .— This ledge has its name from Mr James Glen, millwright and 
joiner, particularly noticed at page 279-

J o h n  W a t t .— A  detached rock on the western side of the main rock, named for 
John Watt, principal mortar-maker at the Bell Rock.

P e t e r  F o r t u n e .— A  detached reef on the western side of the Rock, named for 
a well known character in the Light-house service, as noticed at page 299-

G l o a g ’ s  T r a c k — leads into Port |^amilton, and is named for Mr Robert Gloag, 
who commanded the Light-house Yacht in the year 1807, and who has otherwise 
had a good deal of connection with the Light-house service.

M a c u r i c h ’ s  T r a c k — on the western side of the Rock, is named in comphment 
to Mr Thomas Macurich, mate of the sloop Smeaton, and afterwards commander 
of the Bell Rock Tender, who had a very narrow escape in a boat olF the Rock, as 
noticed at page 253.

W e b b ’ s  R o c k — is named in compliment to Mr Joseph Webb, one of the King’s 
pilots at Yarmouth, who superintended the fitting out and mooring of the Floating- 
light, as noticed at page 108.

S i n c l a i r ’ s  T r a c k — is named in compliment to Mr George Sinclair, who, in 
1807, commanded the Floating-light, and acted as landing-master.

W i l s o n ’ s  T r a c k — n̂amed for Mr James Wilson, landing-master, whose active 
and enterprising conduct is often noticed in the course of this work. In the year 
1815, Mr Wilson left the Light-house service, when he was appointed one of the

3 R
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 ̂Descripfionof Piates; ' Hatbour-masters of Leith. ’ The speaking-trumpet Which be used at thW Befl Rock 
Pl, yi. was presented te hiui, with; the sanction the Light-house Board, ̂ 41611 a suitable 

iliscaiption was engraved OB a plate of .^ver attached to it. ; t ,
T aylor’s T rack— leads into Port Erskine, and derives its name from Mr David. 

Taylor, who commande4 the Sir Joseph Banks Tender during the pri^ess of the 
works, and afterwards became Light-house Storekeeper at Leith.

■ 0 albeb ’s TRACK-^-situate on th'e north-western side o f  the R ock, derives its name 
from M r Thomas Calder, who coinmmided the Light-house Yacht, and other craft, 
connected with the works, as noticed at page 260.

, Soutar’s T rack— derives its name from Mr Peter Soutar, who was one of the. 
Praam-masters while the works were inprogr^s. r In 1815 he succeeded Mr James 
Wilson in die command of the Lighl̂ house Yacht, . ..
-! P ool’s T rack— is named for Mr Robert Pool, commander of the Smeaton stone; 
lighter, a very active and persevering seaman. . v   ̂ ‘

T he E ngineers’ L edge,— situate on the eastern side of the Rock, is named in 
compliment to certain of the Engineer’s assistants, who, though belonging more espe
cially to his general or private business, have nevertheless been occasionally employed 
in the department of the Bell Rock, particularly Mr John Steedman, Mr John Thin, 
Mr William Lorimer, Mr G. C. Scott, and Mr Robert Shprtreed, some of whose 
names are attached to seyeral of the Plafis.

T he AAtificebs.t--A  name given to a parcel o f  detached rocks, lying on the 
north-western side o f the main Bock; in allusion to the numerous artificers employed 
at the works, many o f  whom are now moving in spheres o f more extended usefulness, 
and, did our limits admit, would be deserving o f particular notice, as may be learned 
from page 379. ! '  *

T he M ariners.— T̂his is also a group o f detached rocks on the north-eastern 
side o f  the Rock, which in like manner is named in compliment to the exertions of 
the Seamen, who, as men̂ q̂ oM’W^ks, “gave a helping hand to every operation; and 
many o f whom deserve fee' Warmest acknowlec^jments of the writer.

Steachan’s L edge,— situatî on the north-eastern side of the Rock, was named 
for Mr Robert Strachan of Leith, who fitted out the Floating-light, and narrowly 
escaped being lost upon the Rock, when approaching it in a boat which was upset 
in the year 1808, as noticed at page 2M.

C raw’s H orse.— Another detached rock, deriving its name from a narrow 
escape which the sloop Smeaton made in foggy weather, as noticed at page 864, while 
James Craw, who had 6harge of the stable, and was principal carter at fee work-yard 
of Arbroath j was on board, with his favourite horse, on his way to Leith, to convey 
the upper part of the Light-house, from Edinburgh, to be shipped for the Bell 
Rock. The horse alluded to was a remarkably strong and powerful animal, meâ  
suring about 16 hands in height, and having, in die language of jockies, a great deal 
of bone. It is not a little remarkable, that while the work Was in progress, this ani
mal must actually have drawn the materials of fee Light-house, extenfeng to up
wards of 2000 tons m its finished state, perhaps three or fern times, in removing
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the blocks of stone from the ship to the work-yard, again to the platform, and,front Description of Plates, 

the work-yard, when they were, to be shipped for the Rock, besides occasional rnove- p i, vi 
ments to and from the hands of the stone-cutters. A  sketch of this animal,, and of 
his master James Craw, will be found at Fig. 21. Plate X . The horse having failed 
from age, towards the close of the work he was removed to the Island of Inch- 
keith, to go at large, where he died in the year 1813. The fame of this ani- 
mal’s labours, together with his strength and excellent proportion as a draught-horse, 
having attracted the notice of Dr John Barclay, that eminent anatomist procured 
the bones, and set them up in his Museum. This valuable collection, it is under
stood, is to be bequeathed to the College of Surgeons of Edinburgh; so that the 
Ixines of the Bell Rock-horse, to use the Doctor’s own language, “ will be seen and 
admired as a useful skeleton, and a source of instruction, when those of his employers 
lie mingled with the dust.”

Plate VII.

O R IG IN AL DESIGNS FOR THE BELL ROCK LIGHT-HOUSE.

Fig. 1. shews the sites of the principal and diagonal supports of cast-iron of the 
Pillar-formed Light-house, modelled by the writer prior to his landing on the Rock 
in the year 1800, as alluded to in his report, included in the Appendix, No. IV. at 
page 440. This Figure is a Plan in which letters a a a a a a a a  point out the feet 
of the eight principal columns ; e the central shoe or socket, intended to receive the 
feet of the diagonal supports or braces, which correspond in number with those 
of the main columns. This fabric, at the bUse, was to form a common diameter o f  

about 35 feet, diminishing to 12 feet at the top, or immediately under the Light- 
room. . V

Fig. 2, The great columns in this design, whicH? are sunk into the Rock, and the 
diagonal braces d d d d ,  which butt against, or step into the shoe e, are also strongly 
connected by the braces bhbbhbbb, and cross ties marked cccccc .  The habit
able part of this building is formed by two concentric rings of copper, marked af, a f, 
the one upon the outside, and the other upon the inside, of the main columns. The 
space between these rings was to be filled with plaster-of-Paris, or some light sub
stance, to render the apartments air-tight. Letter g  is the position of the entrance- 
door, and the space below the first floor, marked h, is a coal magazine. The better 
to throw off the sprays of the sea, the lower part, as will be seen from the diagram, 
is of a conical form inverted.

Fig. 3. Shews the mode of fixing the principal columns, to the Rock, and of build
ing or connecting-them together, being an enlarged section of the foot of one of the 
main columns. The hollow cylindrical tube marked b b, is sunk 24 inches, and 
acts as a steady pin or joggle, to the column which is wedged into the Rock, as

3 R 2
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Description dTPiat?s. slie#n at c <! c fc, jb j »oalien and iron wedges dtemately, instead o f running
,PK VII. them up with melted lead. Th^ next length o f  the coluinnj m ark^ a a a a, is slip

ped over this tube, and has a seat cut in  the rock at right angles to the oblique di
rection “ o f  the column, to which it connected by the cutter or spear-bolts marked 
d d <f, whose directions respectively cross each other, as shewn in the section.

P ig . 4. represents one o f  the joints o f  the main columns, which occur at every 7 
feel o f  their length, from the rock to the habitable part o f  the Liglit-house. This 
description o f joint is what is technically termed spigpf and faucet; a a is the upper 
half, bbb  the lower, c c the joint, d ddd. the collar-piece clasping the joint, and con
necting it with the horizontal arms or braces whichj in Pig. % are marked b, and 
in connecuon with the cross ties c, and diagonal-supports d, bind the whole firmly to-

Fig. 5. represents the lower floor o f the five apartments, in which ns
in the foregoing Pigs. 1, % and 3. shew the main columns passing between the out
er covering and inner lining o f  copper. Letter c marks the entrance door, shewn at 
g , in Fig. 2., in which d is the plat at the top o f  the ladder,- formed on one o f  
the Columns, whidi may also be conceived as pasdng up through the habitable part 
o f  the building; the floors o f which are formetJNvith plates o f cast-iron. . ■ . ;

F ig. 6. represents a Light-house o f  masonty, modelled by the writer immediate
ly after his first landing upon the Rock.* The better to illustrate this design, the 
solid or lower part is given in elevation, and the upper or habitable part in section. 
Compared with the Edystone Light-house, upon the principles o f  which it was de
signed, the chief diflerences consist in the exterior spiral-formed stair, intended to 
afiTord pernianent access to the Light-house, and also to serve as a landing quay 
or wharf at high-water. The steps of this stair were to be 3 feet in length, form
ing a kind o f scarsement upon the outer-wall, there being nothing t o  obstruct the 
force o f  the sea under the stair; as it fo rm ^  part o f  the main-wall, it may be concei
ved calculated to have become a kind o f spiral buttress to the building. In the up
per or habitable part, the interior walls diminish gradually, instead o f forming abrupt 
scarsements, and the floors were laid horizontally, instead o f  being arched,

Fig. 7. Shews one o f the floorsj. each stone o f  which forms part o f  the outward walls, 
extending inwards to a centre stone, independently o f  which they were to be connect
ed, by  means o f copper-batts, with a view to preserve their square , form at the ex
tremity, instead o f dove-tailing. These stones iVere also modelled with joggles side- 
wise, upon the principles o f  the common-floor, termed Feathering in carpentry; and 
also with dove-tailed joggles across the jmnts, where they formed part o f the outward 
wall, as shewn in this figure. * _ . ,

F ig. 8. is a plan o f  one oi the courses o f  the void or habitable part o f  this -de- 
sign^ shewing both the joggles o f  the end joint and the girth, raised upon the upper 
beds o f  the course, and sunk into the groove cut in the lower beds o f  the respective 
ojvering courses; ;

Figs. 9. and 10. exhibit differmit modes o f  connecting the stones and courses o f the 
solid o f  the biulding, both perpendicularly and horizontally, by means o f  dove-tailing.
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But as a certain degree o f  weakness is unavoidably incident to every system o f  Descriptioti o f Plates, 

dove-tailing, and, as the method o f  forming ihe bed-joints o f  the void above alluded , Pi. vii. 
to is equally effective, in its application to the solid or lower part o f the building, 
as represented in Plate X X I I I ,  this is considered preferable to the dove-tailing 
system.

Fig. 11. is part o f  a course, shewing a simple mode o f  connecting the stones in 
water-buildings, so as to avoid dove-tailing, and preserve, as much as possible, the 
entire figure o f the stones. This is effected by inserting square joggles into the joints, 
and allowing these joggles to project 6 inches into the course immediately above, 
thereby forming a connection horizontally between the stones o f  a course, and verti
cally with the several courses.

Fig. 12. is also a course o f masonry, in which the square or entire form d f the ma
terials is preserved, while the stones are bound both horizontally and vertically, by 
means o f  metallic-batts and plates, as represented in the enlarged diagram described 
in the following Figure.. .

F ig. 13., a is the dove-tailed cross-head or plate; 6 is a section both o f the batt 
and plate, in their places, shewing their connection with two courses o f the building 
marked A B ; c shews the mode in which the batt is fixed into the lower course, by 
means o f  wedges; d the upper end o f  the batt and plate, which is also wedged, and 
appears, when in its place, as in Fig. ll.,*marked also «  «  a. But these several 
modes o f connecting the materials o f  masonry are considered more or less objec
tionable, when compared with the girths delineated in the design represented in Plate 
X X I I I .

Figs. 14. and 15. are a reduced plan and elevation o f  the Bell Rock Light-house 
by Mr Rennie, in the year 1807, They will be found so obvious upon inspection, 
as not to require explanation, and are here preserved as the only plans or drawings 
furnished for this work by that eminent engineer.

P late  V I I I .

BEACO N -H O U SE.

Fig. 1. represents the Beacon-house, which was used as a barrack for the artifi
cers during the working seasons o f  1809 and 1810. Letter A A A  is the surface 
of the Rock. The principal legs or beams, with their diagonal supports, radiating 
from the centre o f the plan, are marked a aaaa a ,  and the bracing chains bbb, a& 
completed in the year 1807. In 1808 the bracing-chains were removed, and 
the malleable iron-bars marked c cc  were substituted. The dotted lines ddddd,  
are intended to show the form o f the upper or habitable part o f the Beacon as it 
was ultimately finished, with its lantern, for ventilating the barrack-room. One

Pi. V I II .
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Descripaon of Plates, o f  the figures characterised as sailors, and used for illustrating this elevation, i& 
PI. VIII, represented as standing upon the Rock, and laying hold o f one of the bracing- 

chaiils; y  The ̂ next figure is ascending the trap-ladder, formed with cleats o f timber 
nailed upon one o f  the principal beams ; h o  is on a level with the • mortar-gallery, 
marked letter e a a. The third figure is standing upon the cross or collar-beams, 
nearly on a level with the floor o f the cook-room, marked^/y: The fourth, or 
highest figurcj is standing upon one o f  the principal beams, with his feet on a level 
with the top o f  the windows in the floor o f  the cabins o f the engineer and his assist
ants marked g g - ; the head o f  this figure being within the iirtificers’ barrack, mark
ed A A. W ith one hand he is supposed to be toucliing the provision-chest, marked 
i, and with the other he is laying hold o f  the rope for hoisting the copper signal- 
ball h upon the flag-staff.

Fig. 2. represents the gallery where the mortar-makers and smiths latterly worked. 
a a a a a a  represent the principal beams o f  the Beacon cut across; h 66 the position 
o f  the mortar tubs and lime-casks; c the smith’s anvil;  d his bellows; e the hearth 
or fire-place. -

F ig . 3. represents the floor o f  the cook-room, in which a a a a a a  shew the 
principal beams cut across; 5 the platt o r  lanfling at the entrance-door; c c  the 
coboose or cooking-hearth; d the chimney or smoke funnel; e eee  the provision 
casks; y t h e  trap stair leading to the floor above; g g  the small life-boat, sus
pended by davits firom the principal beams o f  the beacon; Hi H i  the six angular 
upright posts cut across, marked d in  Fig. 1., which form the framing o f  the hexa
gonal apartments or floors marked I I I . and IV . Letter Jc represents the position o f  
the privy, and stair leading to it. . .

F ig. 4. is the floor o f the cabins o f  the engineer and his assistants. Letters 
a a a a a a  mark the position o f  the six principal beams o f the beacon, now approach
ing closely together from their diagonal direction : bbbbbb  the angular upright 
posts, which, together with those marked i i i i i i ,  as referable to Fig. 3., form the 
upper apartments into twelve sides.; c is the trap-ladder, corresponding with lettery 
in Fig. 8., which communicates with the cook-room floor below; d is another lad
der, leading to the. artificers’  barrack above.

Fig. 5. represents the upper floor, or that o f the artificers’ barrack-room, on a level 
with the top o f the principal beams, marked o  in Figs. 1, 2, and 3. In this diagram 
a a'a d a represent the ground-tier o f  beds, which were ranged in five heights, ex
cepting at the space over the man-hok, leading up to this apartment, where there was 
only three heights o f  beds; c represents the trap ladder, answerable to letter d o f  

- Fig. 4. ■
Fig. 6. represents what may be termed a bird’s-eye view o f the Beacon, as com

pleted in 1807, and before it was converted into a barraick. In reference to Pig. 1., 
letter d represents the six principal beams, forming a common base measuring about 
35 feet across, including the bracing-chains, which are marked J 5 6 6 5 6, These 
beams meet in a point at the top, where they rest upon a block of beechwood, to which 
the upper ends o f the bemns were fitted, the whole being girded with strong malle-

    
 



D E S C R IP T IO N  O F P L A T E S . 5 0 3

able iron rings or hoops, keyed with, spear-bolts. Here the provision-chest i, and sig
nal-ball k, are represented as resting upon the top o f the principal beams.

Fig. 7. is an enlarged view o f  two o f the bracing-chains, marked a a, with their 
tightening shakle marked 66, meeting in the ring c c. Letter d represents one o f  the 
batts, which were sunk into the rock A  A  about 20 inches, and wedged ivith timber 
and iron, as shewn at e e.

Fig. 8. represents a side view o f one o f the beams o f  the beacon, marked a a a n, 
cut across, immediately above the great stancheons 666 6 , with its bolts, which were 
fitted upon each side o f  the beam ; c c represent the clasp-plates, which embraced each 
foot of the beacon, with its two stancheons. These clasp-plates were fixed with 
spear-bolts, as shewn at d d. Letters e e represent the wedging with timber and iron, 
referred to in Pig. 7. *

Fig. 9. represents a front view o f a like portion o f one o f  the principal beams, as 
in Fig. 8 .; an a  a shew the stancheons on each side o f the beam, and 6 6 the lower 
extremity o f the stancheons sunk into the Rock A ; c c one o f the clasp-plates; dddd  
the spear-bolts.

F ig. 10. is one o f  the principal beams, a cut across at the clasp-plate cccc.  Letters 
6 6 are the great iron-stancheons; anS ddd  shew the spear-bolts.

Description of Plates.
Pi. vm .

P l a t e  I X .

S H E W IN G  T H E  P R O G R E S S  OF T H E  W O R K S  D U R IN G  T H E  SE
COND, T H IR D , A N D  F O U R T H  Y E A R S ’ O P E R A T IO N S .

Fig. 1. shews the state o f  the works about the close o f the second season, or year 
1808, with two o f the moveable beam-cranes, with their guy tackles and working 
gear, which will be more particularly described under Plate X IV . These are pla
ced upon the top or fourth course o f the building. In the fore-ground, part o f  the 
unfinished railways are seen, with waggons and artificers at work ; and on the right 
the beacon is partly traced in faint lines.

Fig. 2. represents the state o f  the works in the month o f August 1809, at the 
close o f the third season’s work, when only one o f the cranes was set upon the building ; 
the other, as the work increased in height,- and became less in diameter, was placed 
upon a temporary stool or prop o f masonry, marked naan.  This prop was found 
extremely useful, as, by elevating one o f the cranes upon the top o f  it, the lift o f  the 
materials was divided, and brought more conveniently within reach o f the higher 
crane, which at this period was about 80 feet above the Rock. In . the fore-ground 
of this diagram, part of the circular track o f railway round the building is seen. On 
the right, a part of the Beacon-house appears with the rope-ladder o f communication, 
extending from the tqp o f the solid o f the Light-house to the mortar-gallery. On the

PI. IX.
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Description omates. rope-ladder a figure is represented walking from the Beacon to the Light-house, and 
Pi. IX. a tackle, with its travelling pulley^ is also stretched, for conveying the mortar-bucket, 

to the builders.
Fig. 3. represents a section o f  the void or habitable part o f  the Lightfiouse as it 

appeared in the month o f August, 1810, when the masonry was nearly completed. On 
the right is an elevation o f part o f the Beacon-house, but instead of the rope-ladder o f 
communication, a bridge o f timber is constructed. Letters a a represent the top o f  the 
solid, or level o f  the entrance-door o f the building, from which the stair-case ascends 
to the several apartments. Resting on the sill o f  the door at b, is seen one o f  the. 
beams for supporting the road-way o f the bridge, and below this, at the point c, is 
the step o f  one o f  the diagonal braces o f  the bridge, where it is inserted about 6 inches 
into one o f  the courses o f  the solid masonry. Regarding the frame-work o f  the 
bridge, it may only further be noticed, that the road-way was chiefly suspended from 
the king-posts dd.

Letter e represents a block o f stone, in the act o f being raised from the rad-way 
on the R ock , to the level o f  the bridge, by means o f  the crab or winch-machine 
markedyj with wheel and pinion apparatus; the pully o f the working chain is sus
pended from the cross beam g", which rests or is supported upon the top o f  the 
king-posts. One o f the figures on the bridge at h, is in the act o f pushing forward 
a truck cart or waggon i, to receive the stone e ; when railed through the aper
ture in the road-way, it is then lowered upon this waggon, and removed towards the 
building within the sphere o f  the several purchases or machines, by which it is trans
ported to the hands o f the builders.

Letter Ic refers to a life-buoy, and a coil o f rope, Jkept in readiness upon the 
bridge, in case o f  accident by the fall o f  any o f  the people from the building or bea
con while the Rock was covered by the tide. 11 represent two o f the fire-buckets, 
which were hung round the beacon, under the projection immediately above the 
cook-room. The stone marked e, in the second stage o f its progress towards the 
top o f  the building, is now seen immediately above the lintel o f  the entrance-door, the 
purchase chain, by which it is suspended, passes over a pulley at m, attached to the 
beam n n, which is projected from one o f  the windows o f  the Light-room store, "where 
it is supported upon a block o f  timber, so as to admit o f  the chain passing under it. 
The further end o f this beam, being within the Lighthouse, was bolted to an up
right post marked o o, and the whole apparatus yras worked by means o f the crab 
or winch-machine at p,  similar to that upon the bridge marked j y .  The stone e is
next supposed to have gained the height o f the floor o f  the bed-room, where another 
apparatus, similar to those a t y  and y?, is pMced. Here a figure is represented at q,

. with a rod in his hand, in the act o f  hooking ̂ the chain o f the balance-crane into the 
Lewis-batt, fixed in the stone e, still in its progress to the top o f  the building, r r r  
represent the strong oaken beams placed on the floor o f  the library, on which the foot 
o f  the cast-iron balance-crane is supported.' s s two o f  the four diagonal braces o f  oak 
timber, bolted into a collar-piece o f  cast-iron, clasping the upright shaft o f the crane 
at tt, and butting agmnst the upright stretchers at uU;  intended as ^ security to the
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walls, in case the balance-crane should at any time get out :of equilibrium. The Description of Plates, 
two figures marked v v, are represented as working the balance-crane, and. are sup- pi. ix. . 
posed to be standing upon a moveable platform x x, suspended from the body of 
the icrane by rods o f iron ^ ^ . This platform or stage, with the artificers upon 
it, being moveable with the body o f  the crane, gave great facility and conveniency 
to those who wrought it. z is the balance-weight, moveable by the machinery along 
the balance-beam o f the crane, to keep the whole in a state o f equilibrium, according 
to the varied load suspended from the working or opposite beam ; accented d repre
sents the moveable block or cross-bead o f malleable iron, with two eyes, into which the 
chains o f the crane were hooked, when the body (comprehending the machinery and 
beams) was to be,elevated upon the shaft in the progress o f  building. But the cross
head, together with the other apparatus o f this machine, will be better understood 
by examining Plate X V I I , with its letter-press description. 6' 6' b' represent the form 
and position o f the Light-room in dotted lines; d the mortar-bucket made to tra
verse upop the guide-rope d'd', stretched between tbe building and the mortar-gal
lery of the Beacon; the end o f the rope attached to the building being fixed to 
the stanchion e, inserted into one o f the Lewis batt-holes, on the balcony o f the Light-
room.

Plate  X .

V A R IO U S IM P L E M E N T S  A N D  A P P A R A T U S  CO N N E C TE D  W IT H
T H E  W O R K S.

Fig. 1.— îs an elevation o f one o f the tliree large copper Lanterns carried by the 
Pharos Floating-Light, which was moored off the Bell Rock while the Light-house 
was erecting. In order to relieve, this vessel o f the cumbrous yards with which 
Floating-lights were in use to be fitted, these lanterns were so constructed as to clasp 
round the masts, and traverse • upon them. This was effected by constructing them 
with a tube o f  copper in the centre, capable o f receiving the mast, and through which 
it passed. The lanterns were first completely formed, and fitted with brass flanges; 
they were then cut longitudinally asunder,, which conveniently admitted of their be
ing screwed together on the masts, after the vessel was fuUy equipped and moored 
in her station. Letters a a a a  shew part o f one o f the masts, b one of the tackle- 
hooks for raising and lowering the lanterns at pleasure, c c c c c c c c c c  the brass 
flanges, with their screw-bolts, by which the body or case of the lantern was ultimate
ly put together •, ddd  shew the position o f certain holes in the bottom for the admis
sion o f SLIT, j y y y  the holes at the top, connected with the ventilation, to which the 
collar-pieces e e and g g  form guards against the immediate effects o f the weather. 
The detached diagram, upon an enlarged scale; shows the air-hole, which is marked 
m. The letters hhhh  shew the part o f the lantern which was glazed with plate-glass;
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Dc^ption of Plates. « cme o f  the ^lass shutters, by  wluch th|B lamps were, trimmed; the lower half he> 
PI. X. i o g  raised, slides iato a groove made for Jits reoeptiaQ i kic shew the range o f  ten 

agitable burners or  lamps, out o f  which tĴ e oil cauuot he spilt by the rolling motion 
o f  the ship. E ach lamp having, a silvered-ifopper speculum or  reflector 11 placed be
h in d  the flame, was found greatly to increa% the brilliancy o f  the light.

F ig . 2,— ia.a cross, seodon o f  the bottom  o f  the lantern, shewing the mast a  cut 
across, i  & is the sole or bottom o f  the lai^tem, cc  the flanges at the junction o f  the 
b o d y , in reference to the same letter in Fife. 1. ; d  d  d d  the small holes for the ad- 
missioin o f  air, e e e  the brass zone or cUandelier, with its ten arras and sockets 
[parked fj'y  8tc. in which the stalks o f  the burners are inserted. T h e  chandelier 
is made to traverse horizontally into a  corresponding groove fixed upon the inte
rior cylinder or  case, through which thei mast pa^es, and upon which the whole 
moves up and down. W hen, therefore, thp lamps require to be trimmed or taken 
ou t o f  the lantern, the chandelier is tu rn ei until they are respectively brought op
posite to the shutter marked i- ^

Pig. 3. is an enlarged view o f  one o f  t l e agitable burners a , with its reflector b, 
which last measures four inches over the lips, and is rmsed to the panibolic curve 
o f  three inches focus ; c the socket, d the ijcction o f  the moveable chandelier in its 
groove, answerable to letters h a n d /,  P ig .II ., a u d /a n d  e Fig. 2. In  reference to 
F ig . 3 ,,^ ^  is a section o f  part o f  the centr^ cylinder o f  the lantern and mast o f  the 
ship. I

P ig. 4. represents one o f  the Mushroom-jAnchors, constructed wholly o f cast-iron, 
used for  mooring the Floating-Light and qther crafl o£F th^ Bell R ock , to which 
part o f  the mooring-chmu is attached. T^bas diagram seems so obvious as to re
quire no particular description. Tow ards head a a  the shank is strengthened by 
means o f  four feathers or brackets raised upon it, somewhat resembling the connect
in g  ^ s  o f  the vegetahltB mushroom. T h e ^  anchors weighed from 14 to 21 cwt.

Figs, 5. to 9-'— Qoabky T ools.— P ig. 4-  ̂com mon ston&pick, weighing from
8 to 10 lb., shown with and without the hjandle, which measured about 2 feet in 
length, hut is liere shortened. F ig. 6. is the Aberdeen.or granite pick, wrigliing from 
6  to 16 lb. P ig . 7. is a quarry hammer, w e^ h ing  from 6  to 8  lb. used for jumjcang 
or  boring batt-holes in the R ock , and the tijenail-boies in the courses o f  the building. 
F ig,{8 . repres^ts the boring-irons for the trepail-holes, measuring 1| Inches in breadth 
at the cutting end, and varying in length a ^ co^ in g  to the depth d f the respective 
holes. P ig . 9> is the scraper used for cleaning the holes ; the perforated end being 
applied with a piece o f  rag for drying tq> tb^ moisture.

F ig. 10. represents one o f  the oaken tra|iaUs used for keeping the stones in their 
places while the building was within the orjdinaiy range o f  the sea. T h e  positions 
o f  these trenails m ay be traced in the ema^ circular holes a£ the courses, in Plate 
X I I I .  T h a r  lower ends were cut with a  ̂ w -d r a u ^ t  as at letter o , into which a 
small wedge marked b was inserted, arid th^ trenail having been driven home, 
small wedge had the effect o f  tightening oî  fixing it. T h e upper end c was then 
cu t o ff  flush with the upper bed o f  the stajie, when it was spbt, and another small
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wedge, marked d, driven into the chisel-niark, which completed the operation of fix- Description of piates. 
ing the trenails into their places., ,  PI. X.

Fig. 11. represents a pair o f  the oaken wedges inserted into corresponding grooves 
cut into the perpendicular joints o f  the stones in each course o f  the solid or lower 
part o f  tift L ight-house, as may be traced in the small oblong holes, marked in the 
joints o f  me courses in  Plate X I I I .  These wedges were chiefly intended for .bring, 
ing the dove-tailed parts o f  the stones to a general bearing. T h e  thick end o f  the 
wedge marked a being dropped into its grevove, the smaller end o f  the correspond
ing wedge b was then inserted, and driven home till some degree o f  tension or firm
ness was obtained. T h is operation o f  trenailing and wedging was follow ed from 
M r Smeaton’s practice at the Edystone Light-house.

F ig. 12. is a section o f one o f  the cast-iron mortar-tubs, with its pestle, shod or 
loaded with a piece o f  tnaHeahle iron.

F igs. IS. to 15.— C ast - I ron P late -r a il w a y .— ^Fig. IS. is a lon^tudinal view 
o f  one length o f  the cast-iron railways erected upon the R ock  ; a a a a  represent the 
stools or upright supports, b h are the tracks o f  the roadway, c c one o f  the side stays or 
braces. Fig, 14. is a cross section on the line A B  o f  F ig. 15, in which a a  is the 
.support witli its cross-brace^  bolted at g g g  g  i b b arc the railway tracks, c c c t  the 
stays, with their connecting bolts on each side, d d the sleeper or horisontal brace con
necting the top o f  the stools, and forming a chair dr seat for the rails and grated road
way; e e e e  represent tlie batts and spear-bolts, with w'hichtlie whole was connected to 
the R ock , by the process o f  wedging with timber and iron. F ig. 15. is a plan o f  the 
finished railway ; a a a a  are the feet o f  the stools, b b the side rails or waggon-tracks, 
c c the stays or side braces, d  d the sleepers, and hh the grated footpath. T h e  weight 
o f a yard in length o f  the railways complete, o f  the height o f  four feet, as represented 
in these diagrams, m ay be estimated about 5 cwt.

F ig. 16. represents a plan o f  one o f the railway waggoiSs; a is the iron handle 
made to hook upon either end o f  the waggon, so as to prevent the necessity o f  turn
ing i t ; 6 6 is the body  o f  the waggon, consoling o f  two pieces o f  oak timber, bolted 
upon the upper part o f  the double frame intended for accommodating the wheels to 
the circular track o f  the r ^ w a y  round the building. T h e  upper and under frames 
are connected with the holt c  c , so as to admit o f  the movement above alluded to. For 
the same reason, a jo in t was formed in the perch or middle o f  the frame at d. T lie  
trucks or wheels e e e e  were o f  cast-iron, measuring 15 inches in diameter. These 
waggons were always left upon the Rock, being riraply turned upside down, or olF 
their wheels, in a particular part, and were seldom moved by  the sea, as they weighed 
about 2  cwt. each.

F ig , IT, T h e  ten diagrams, marked 0, 6, c, d, e^fy gy h, i, and A*, are a set o f  
moulds for one course o f  the solid part o f  the buildSng, by  which the stones were cut 
and prepared in the work-yard previous to thrir being shipped for the R ock . The 
application and connection o f  these diagrams will he better understood b y  examining 
the couraes o f  the building in Plate X I l l .  ^

3 S 2
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^  -PI. X .

Fig. 18. a Trainer or R ule, framed o f  timber, applied b y  the btiUders, for as
certaining the exaet p o s i^ n  o f  the stones o f  the respective courses, a  is the eye 
or socket on which it was fitted to a steady-pin placed exactly in the centre. T h is 
rule was used chiefly for ascertaining the radiating direction o f  the stones, from the 
centre towards the circumference, hrang laid agreeably to corresponding hashes and 
lines marked upon their up^r-beds, so as to preserve band throughout th ^ rork , and 
prevent difficulty with the closing or finishing stones.

F ig . 19. is a perpendicular section o f  the carpenter’s jack, used with much advan
tage for shifting and turning the stones in the work-yard. T h e  case o f  this ma
chine was made o f  elm, and strongly bound at the ends with iron. It  measured 
4  feet in height, il^ greatest breadth 13 inches, and its thickness 6  inches, a a  is tlie 
stock or case, h b the rack, fashionod at the lower end .somewhat like the claws o f  a 
carpenter’s hammer. T h e  upper end is o f  a forked form^hoth ends being conveni
ently appbcable to the varied positions o f  the stones; c and d are the wheel and pi
nion work ; e the handle by  which the machinery is worked, affording a purchase or 
mechanical advantage in the ratio o f about 64  to 1.

Fig. 20. is a plan o f  the useful machine called T he W oolwich Sling-"Carl, 
applicable to transporting large blocks o f  stone suspended between the wheels by 
means o f  a Lewis-batt. W hen a stone was o f  considerable'length, it became neces
sary to "employ a chain to steady it at the farther end, tlie application o f  which will 
be seen in this and the following figure, a a a a represent the shafts and body o f  the 
cart, b b b b  the w heds, r c the handles passing between the spokes o f  the wheels, by  
which the machinery is worked for lifting the stone. T h e  dotted line d d d d  repre
sents a plan o f  a stone in its state o f  su^enrion, € e e  the wheel and pinion w o rk ,y  the 
barrel or cylinder on which the chain turns as the atone is raised; g g  is the tail- 
beam with its e h ^  hk  ̂ and steady-pin i.

Fig. 21. represents*the sling-cart in its working state, with letters corresponding 
to F ig. 20. H ere the Bell R ock carter, and his horse, are shown, already noticed 
in the description o f  Plate V I., page 498.

P l a t e  X I .

T H E  & H E E B -C B A N E , L E W I S -B A T T , P R A A M -B O A T  W I T H  C A R G O , 

S L O O P  S M E A T O N  D IS C H A R G IN G , A N D  B B U C E ’s TW O -H ALF  
A T T E N D I N G -B O A T .

PI. XI. ■ Fig. 1 .'— T h e  Sh k er -C a an e  at D u ff ’s W harf, o  a «  are tlie working-sheers, 
to the upper extremity o f  which the purchase-chmn a, e, is attached; from the 
hook inarked», the stone It is suspended b y  the sUng-chtun i, ir, which was length
ened or ^ortened  according to the state o f  the ride, h h are the upright-sheers; 
c  c the diagond or supporting ^eers. Thof% last, though acting as braces, bad
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also a motion upon the connecting block d at the top, from which ihe pulley e is Description of piates. 
suspended, and over which the purchase-chain passes. This motion had the effect PL X i, 
o f  giving the stone a leant inwards, when the working-sheers came to the perpen
dicular, so as to lay it upon the waggon to be wheeled along the railways, as will 
be understood by examining Plate X V I I I .  T h e crab or winch machine fixed 
upon the R otk at one side o f  the railway, with hattg and speat-boits, was worked with 
a less or greater purchase, according to the weight o f  the stojie to be lifted. T h e  large 
wheel measuring 3  feet 3  inches in diameter; formed the single purchase, and the 
smaller wheel o f 2 feet 6  inches, with its pinion o f 6  inches, when connected with 
the former by an intermediate pinion, formed the greater purchase, exerting a power 
in the one case in the ratio o f about 20 to 3, and in the other o f  98 to 1.

Fig, 2. is a front view o f  the machine described above, with corresponding 
letters. A t  letters h h, will be seen niore distinctly the cast-iron bed, with the snugs 
or flanges for the reception o f the lower ends o f the sheers aaa  and h bh b, with 
their journal-bolts. This apparatus, along nrith the other parts o f  the works, have * 
been modelled for preservation.

Fig. 3. represents one o f  the malleable iron Lewis-batts, with which the stones were 
lifted from stage to stage, after leaving the hands o f tire stone-cutter. This useful 
implement consists o f six members, viz. the palm, which is in three pieces, marked 
o , c ; the paim-bolt d d ; the shackle e. The spear-bolt^  for preventing the palm- 
^ I t  from drawing, was se l^ m  used in practice.

Fig. 4. is a section o f  one o f  the praam-boats, shewing her cargo on deck, and 
more particularly the form and application o f  the mushroom-anchor and chain-moor
ings o f  the Bell R ock craft, a. a is the cargo upon deck ; bb \s the hold or com
partment under deck, calculated to contmn a sufficient number o f empty casks, for 
floating her, in the event o f receiving injury at the rock, c c mark the fore and 
after peaks, for containing warps, kedge-anchors, grapplings, defenders, and other 
tackle; d marks the position o f the bits and cross-tree to which a hook at e was fixed, 
for attaching the end o f  the mooring-chain ; y i s  the slit in the stem, answerable to a 
hawse-hole, through which the oioorlng-chtun passed almost on a level with the deep 
water-line, and was ultimately fixed by the ring g ,  to the lower swivel o f the float
ing buoy A, and also with the mushroom-anchor i at the bottom, connected with a 
length o f chain extending to about twice the depth o f  the water*

The detached diagram towards the stern o f  the praam-boat, consisting o f  a mush- 
room-andiar, a larger and smaller floating buoy, with their respective chains, represent ' 
the state o f  the moorings while the praam-boats were employed at the Bock. The 
small buoy A, with its chain i ,  was connected at the ring .accented I' to the hawser- 
chain o f the praam. W hen she was unmoored, this small buoy prevented the end o f  
the chmn from rinking. In  this manner the praams were conveniently disengaged, or 
attached to the large buoy A. W hen  .at their moorings, the small buoy h was unhooked 
and stow:ed below, the strong mooring-chain being now drawn through the hawse, or 
slit aXjl, ^ d  the ring at ? being simply Itud into the hook,at e.
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F ig . S. is a perspective view o f  the sloop Smeaton at her moorings, deliveriEg a 
cargo o f  stones, with one o f  the praam-boats tdong-side. In the back ground, the 
Light-house is seen partly built, together with the Beacon-house. T w o o f  the three 
figures shewn on tlte deck, near the mast, are working the winch-machine o f  the 
ship in r is in g  a stone from the hold, while the figure, in a lying posture, is holding- 
on the end o f  the tackle-fall, as described at page l i l .  A  stone is seen in the 
main hatch o f the sltip, suspended from the end o f a short boom nearly at right 
angles to the mast. T h e  figure near the companion or cabin-stair is working one o f  
the guy-tflckles. On the praam’s deck, part o f  a c a ^  may be seen, and the figure 
towards her stern is laying hold (rf* the stone, suspended in the tackle, to guide it to 
its birth, while the other contiguous figure is working an opposite guy-tackle. T o  
avoid confusion, only five figures are here introduced. T lie praam-boat is understood 
to  be lashed head and stem to the ship, having three or four large wooden defenders 
slung between them, to prevent the vessels from  injuring each other with the undulating 
motion o f the sea. T h e  Smeaton’ s siuls are handed, and the mmn and gaff-booms 
braced to one ride, to ^ v e  room upon deck, in bringing the stones out o f  the hold. 
T h e  only peculiaiities about the fitting o f  the Smeaton, were her large main hatch, 
for  the conveniency o f  loading and discharging; her winch-machine was pretty power
fu l, exerting a force in the ratio o f  about 00 to 1, independently o f  the purchase- 
tackle ; her cargo was also carried upon a temporary platform laid in the hold.

F ig. 6. is a perspective view o f  the smith’s forge, which was j>artly fixed wijh 
baits upon the B ock ; and also o f  the Foundation-pit, with a number o f  figures pum p
in g  water from the excavated site o f  the Light-house. T he putaps for this purpose 
were laid in an inclined direction, made o f a square form, and very simple in their 
construction; the pump-spear with its leathern valve, being worked by the artificers, 
who laid hold o f  a rope attached to the end o f  it. In  the back ground o f this dia
gram, the Floating-light is seen as i f  through the haze o f  the atmosphere.

F ig. 7. represents an Attending-boat, occasionally used during the summer months 
for visiting the R ock , and relieving the light-keepers. a  a k  a section o f the prin
cipal boat, measuring 00  feet in length o f  keel, and equipped in her r is in g  after the 
manner technically termed Laieen-saUs, which were originally introduced into use on 
the Frith o f  Forth by M r Thomas Bruce o f  Grangemuir. These sails are considered 
more safe than the common lugSCbil, from their greatest breadth being carried very 
low  on the mast. But the chief peculiarity o f  this boat is the launch or “  two-half 
boat”  o f  M r James Bruce, which she carries, for more conveniently communicating 
with the R ock , as alluded to at page 410, and further described in Thomson’s A n 
nals o f  I4iiIosophy, voL viii. p. 58. In  this diagram 5 is the two-half boat, stowed the 
one-half within the other, between the main and fore masts, cc  the two halves about 
to be jo fted  and used as one boat, d d the stern view o f  these boats in a separated 
state, e e the chatter and catch-bolt for connecting the boats together, after the man
ner o f  a ship’s r u d d e r , t h e  bolt holes, by  which the upper parts o f  the boats 
are connected and held together.
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Plate X II.

W O R K -Y A R D , L I G H T -K E E P E R ’s H O U S E S , S E A -W A L L  A T  A R . 

B R O A T H , a n d  S E A M E N ’ s P R O T E C T IO N -M E D A L .

W ouK-Y AED.—-The left-hand side o f  tfiis Plate is occupied with a plan o f  the 
harbour o f  Arbroatli, sliewing die relative positions o f  the Bell Rock w'ork-yard and 
light^keepere’  houses.

L i &h t - K e e p e r s '  H ouses .— T h e other side o f  the Plate is occupied with a plan 
and elevation o f  the light^kecpers’ houses; but as the apaitments are respectively 
marked, it seems unnecessary to enter farther into particulars, than to notice that 
each family has three rooms, with other conveniencies. Connected with this esta
blishment, there is also a signal-room at the top o f  the tower, represented in the ele
vation, where a five-feet achromatic telescope is placed upon a stand. On tlie roo f 
a flag-staff is erected, and here the signals made b y  the light-keepers at the R ock 
are watched and repeated. On the opposite side o f  the small court formed by these 
buildings, there is a range o f  houses for stores, and accommodation for the seamen 
belonging to the Bell Rock Tender. , The whole occupies a piece o f  ground extending 
to about one-third o f  an acre. W hile  the works were in progress, the large telescope 
was placed at one o f the attic-room windows o f  Provost Balfour’s house, which com 
mands a view o f  the Rock, as may be observed from the Plate.

Sea -W ael.— T h e diagram laid down on the left o f  the light-keeper’s houses, re
presents a section o f  the wall erected for the protection o f  the property against tiie 
encroachment o f  the sea. It  extends to about 100 feet, and consists o f a face-wall o f 
Slone from Mylneficld quarry, backed with Arbroath stone, and a granite, pavement 
along its seaward base.

P r o t e c t io n  M e d a l .— T h e diagram in the central part o f  this Plate represents 
the obverse and reverse o f the seamen’s protection medal, described at page 209,

6 H
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pi. XII.

Plate X III .

P L A N S  O F  T H E  S E V E R A L  C O U R SE S O F  T H E  M A S O N R Y  O F T H E

L IG H T -H O U S E .

A s  the ground or Imperfect course o f  the building could not be ascer^llned till 
towards the second year’s work, when the ate o f  the Light-house was excavated, this 
course is r e p r in te d  in Plate X V .

Fig. 1- Plate X I I I . ,  is the first entire course, which measures 42 feet in dia
meter. T h e  dove-tailed method o f  connecting the solid pait o f  the Light-house

PJ. X III.    
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Description oTFlate*. here delineated, extends to the height o f  the entf ance^door, as will be further tuidef-' 
~  PI, XIII. stood by examining the section ia Plate X V I .  T h e  outward stones o f  this course are 

o f  a lighter shadei, b ^ o g  intended to represent the granite blocks, whUe the central 
part o f  a darker shade, represents the sandstone. The thirteen small square or cu - 
Ijical stones in die Plan o f  this ccairse, shew the upper sides o f  the' joggles, sunk 
half into the one course, and penetrating half into the superincumbent one, act- 

. ing as so many steady-pins, calculated to guard against any force tending to affect 
the fabric horizontally. B y tracing the bounding-Unes o f  the stones, from the centre 
to the rircuinference, it will be observed, that the whWe are connected by means o f  a 
system o f  attachments technically termed Dove-tailing, by which the stones may be 
said to hook laterally into one another, form ing a vertical bond o f  connection; but it 
ia qn ib« gravity o f  tke materials that the chief dependence is placed for the stability 
o f  the fabric. T h e  small circular dots, o 4  which there arc four in the centi&stone, 
and two in each ed* the others, shew the position o f  the oaken trends, measuring 
1| inch in diameter, and varying in length from 1 6  to 26  inches, so as to passthrough 
the upper or  last laid course, and penetrate 6 inches into the course immediately 
below. Besides these rircuiar h o les ,, others o f  an oblong form were cut in the 
jmnts, as will also be observed from the F igure. These last were fo r  the reception 
o f  wooden wedges, driven in pmrs perpendicularly into the joints o f  the stones, with 
a view to bring the dove-tailed parts to a uniform bearing, before the joints were grout
ed with m ortar; the bond throughout the building being carefully preserved, by 
plaring the perpendicular joints over the raiddie o f  the stones immediately below, 
being what is technically termed “  Breaking-band,” — a'system universally attended 
to in good  masonry.

F ig . S. represents the upper side o f the 27th course, or first o f the Stair-case, 
which measures 6  feet 4  inches in diameter within walls, and 19 feet 8 inches over 
walls. This course i? elevated 32  feet 8  inches above the R ock  at the foundation o f  
the first stone, as will be seen in the section o f  Plate X V I .  Here the granite casing 
is discMUtinued, and sandstone only is in future used. I t  will be observed, that the 
same system o f  dove-tailing is attended to in the stair-case as in the solid : this un
avoidably occasioned the working o f  the stones into very awkward forms, and requi
red the utmost priecaution in landing them on the R ock  with' safety.

The parts o f  this course which are not shaded, shew the plan o f  the entrance- 
door, passage, and circular void o f  the stair, crossed by the radiating lines o f  the 
steps, as also the form  o f  some o f  the stones o f  the top o f  the solid, a a represent 
the base o f  a column o f  cast-iron, which renders the drop-hole for the machinery 
continuous from the floor o f  the oil-store dow n to the level o f  the passage, and so 
through ̂ e  centre o f  the solid, as shewn in the section Plate X V I . ; h is a small stove 
placed inWhe stair-case; c  is the position o f  the Inner door, o f  brass, as shewn in 
F ig . 2. Plate X I X . ,  the upper part o f  which is glazed with plate-glass, to preserve the 
light o f  the stair-ease; d is the porition o f  the entrance-door, which is fashioned 
a^^eably to the carcular forat o f  the building, and is strongly bound with the brass- 
hinges, as also shewn in Figs. 1. and 2. o f  Plate X I X .
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Pig. 8. is the S9th course o f  the building, and first o f  the proviaioii-Btore, and 
is 45 feet 11 inches above the foundation. This ajmrtment mea^res 11 feet 9 inches 
fti diameter within walls, and 18 feet over walls. From the floor to the roof the 
height is 8 feet 7 inches. Here the dove-tailed system, excepting at the end joints, and 
in the centre stones o f the floors, was laid aside. A t  this level another system o f 
amncctmg the courses was adopted, by means o f a zone or belt, which was raised or 
worked upon the upper bed o f  the stones, and fitted to a corresponding groove in 
the course laid immediately above, as may be seen by tracing the diagrams repre
senting the habitable parts of* the house. This zone or belt, together with the hori
zontal plan o f  the' floors, form the chief distinctive differences between the Designs 
o f tile Edystone and Bell Rock.

Fig. 3. T he parts in this Figure which ate not shaded represent the two windows 
•of this apartment with the landing at the top of the stone stair-case. a a represent the 
storm-shutters, which will be more fully seen in Plate X I X .  b h are the outer glazed 
windows; c c the inner glazed windows; d the open trap-ladder, with its brass hand
rail, leading to the lighuroom-store; e e the cast-iron coal magazine; f f f f  the 
watcr-cisterns, o f  cast-iron, lined with a mixture o f  pitch and sand, and containing 
each ISO gallons; g g g g  the four cast-iron magazines, for containing the provision 
casks, and various implements; 7t h the machinery, placed on a level with the top 
o f the water-cistems, for raising the stores from the entrance-door o f the building to 
the Light-house; i i  is the hole perforated through the wall for the passage o f  the 
chain for lifting the stores, the operation o f  which will be better understood by  exa
mining Plate X V I . ; fc the cast-iron stage upon which the light-keepers stand when 
they work the machinery for taking up the stores ; 11 the cast-iron steps leading to the 
stage fc.

Fig. 4. is a plan o f the floor o f  the light-room store, being the 48th course, w bid^ 
is 55 feet 10 inches above the foundation. This apartment, within walls, measures 
11 feet 10 inches, over walls 16 feet 10  inches, and its height is 8  feet 7 inches. The 
shaded part o f  tfie floor marked a a a a a a a ,  represents the copper oil-cisterns, 
coated with tin, calculated to contain one whole yearis stock o f  oil, or about 1100 gal
lons. This apartment being chiefly occupied with these cisterns, there is oidy one 
window in i t ; b is the trap-ladder, and shews also the manhole, measuring 3 feet in 
its greatest length and 3 feet in breadth; c the store-room d o o r ; dd the position 
o f the oaken pannelled partitions, which separate and inclose the store-i’oom from the 
stair.

Fig. 5. being the kitchen floor, forms the 57th course, which is elevated 65 feet 
8 inches above the foundation. This apartment measures 11 feet 11 inches in diame
ter, over all 16 feet, and its walls are 8 feet 9 inches in height. This room, in the 
position o f  ita windows, manhole, and trap-ladder, is similar to what has iRready been 

^described in reference to Figs. 3. and 4. In Fig. 5, a is the door leading to the 
apartment below ; b the door leading to the trap-ladder o f  the apartment above; c c 
the oaken partitions, formed into lockera, which shut o ff the stair from the apart
ment ; d is the cast-iron kitchen range or fire-place, which stands free and uncon-
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'1 4 DESCRIPTION OF PLATES.

Description (rf Plates nccted with the walls, formiog a connected piece o f  pannelled work, extending 
Pi. %jii. ~ from the floor to the ceiling ;  e is a strong cast-iron fender, and also a receptacle for 

the ashes; y /c o p p e r  eoal-boxes, formed into seats, on each side o f  the fire-placd"; 
g  the cook’ s table and locker; h the handle o f  the pump, by which water is raised 
from the provision-store or the second floor below; i i  other lockers, also formed 
into seats.

Fig. 6. is the bed-room floor, or 66th course o f the building, and is elevated 75 
fleet 8 inches above the foundation; it measures 11 feet 11J inches in diameter, and 
over all 15 feet 6 inches; the walls are 9  feet in height. The windows, manhole, 

trap-ladder, doors, and oaken partition are similar to what have already been descri
bed in the floors below ; a shews the position o f the aperture for the cast-iron fun
nel leading from the kitchen-chimney through the several apartments to the cupola 
o f  the Light-house; b b the bed-frames, forming two bed-places in breadth, which are 
three tiers in height, reaching from the floor to the roof, and capable o f accommoda
ting six persons; c c lockers on each side-of the beds, for the use o f  the four light- 
keepers.

Fig. 7. the next in order is the floor o f  the Strangers’-room or Library, being the 
75th course o f the building, which is 85 feet 11 inches above the foundation. The 
diameter o f this floor is 12 feet, it measures 15 feet over walls, and the height o f  the 
roof, at the centre, is 11 feet 1 inch. The walls, windows, and other particulars o f  
this apartment are nearly similar to those formerly described; a is the cast-iron funnel 
leading from the kitchen-chimney; bb the oaken fraftied book-case; c the tube through 
which the machinery-rope is conducted by the side o f  the walls o f the several apart
ments, to the ceiling o f  the Provision-store.

F ig . 8. is the Light-room floor, or 86th course o f  the building, which is elevated 
97 feet 9 inches above the foundation ; within walls the floor measures 11 feet in dia
meter, over walls 13 feet 6 inches. The stones o f the floor o f this apartment, as 

 ̂ will be observed, extend from the centre stone to the circumfa'ence o f the balcony, 
varying from 7 feet to 7 feet 6 inches in length. The parapet-wall o f the light-room, 
as will be seen from the Plate, has its outward face- o f  an octagon form, but is worked 
circular within. In  the several courses o f  the parapet, the principle o f the zone or. 
belt in the beds o f  the stones is still continued, and also the dove-tail o f the end joints. 
The Light-room measures from the floor to the top o f  the kone work, or sole o f the 
glazed sash-frames, 6 feet, a is the circular aperture for the,cast-iron smoke-tube 
leading from the kitchen-chimney ; bb 'is the manhole o f  this floor, having its landing 

' towards the centre o f the apartment, instead o f  being close to the wall, as in the se
veral floors below. T o  have formed the length-way o f the man-hole o f  this floor 
along the wall, would have occasioned the cutting o f the stones in the dome-roof o f  the 
Library, in a manner hurtful to the strength o f  the building, which was conveniently 
avoided by introducing a platt in the ladder, instead o f  ascending'mcard directly as 
by the trap-ladders o f  the floors below ; c c  is the case o f the fewlving-machineiy, 
which gives motion to the L ights; d d is the driim or barrel, with its Connecting 
wheds, on which the rope is coilied, from which the weightds suspended; e thepo-
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sition o f the upright shaft for supporting the chandelier on which the reflectors are Description of piatee. 
ranged, which is put in motion by its connecting train of machinery. The dotted lines Pi. iir, 
rftarkedyy shew the direction o f the grooves cut in the floor for the horizontal shafts, 
which derive their motion from the machinery, and work the hammers o f  the two 
alarm-bells placed on the balcony; g g  the bell-hammers with their cases; hh the 
liells, weighing each 5 cwt., which are tolled during the continuance o f  foggy or 
snowy weather; i i, &c. are the screwed batts o f brass, forming the fixtures o f the 
balcony-rail; k the Light-room door communicating with the balcony, which mea
sures in the clear 5 feet in height, and 1 foot 10 inches in breadth.

Fig. 9- is a plan o f  the Lantern, showing the position o f the trimming-path, and 
reflector-frame. The height from the foundation to the sill o f the sash-frame is 102 
feet 6 inches, and from thence to the lining o f  the cupola 13 feet four inches, a is the 
smoke-tube leading from the kitcheji to the cupola; hbbb  the cast-iron grated trim
ming-path, on which the light-keepers stand when they trim the lamps; c c the re
flector-frame or chandelier, on which three tiers o f  reflectors are ranged; d the up
right shaft; j y ,  &c. the position o f the fountains for the reflector-burners, g g  the 
position o f the shades o f  red-coloured glass, by which the light is distinguished; 
h the iron trap-ladder communicating with the trimming-path.

Plate XIV.

M O V E A B L E  B E A M  C R A N E .

Fig. 1. is an Elevation o f the Crane. In  cranes cf the common construction, the 
beam is a fixture, and is placed at right angles to the upright-shaft; but in the ma
chine represented in this Plate, its attachment is at the lower extremity o f  the crane, 
where it is moveable up and down upon a journal or bolt. This crane is therefore 
termed a Moveable-beam-crane. The moveable property o f the beam, in so far as the 
writer knows, is new, and possesses the advantage o f laying any stone within its range 
perpendicularly on its site. This, from the dove-tailed form o f the stones at the Bell 
Rock, rendered it essentially useful to this work, to which a crane o f the ordinary con
struction could hardly be said to be applicable. A t the Edystone Light-house this 
operation was performed by means o f Triangular-sheers'; but, from the greater ex
tent o f the Bell Rock works, and their greater depth in the water, such means must 
have rendered the process o f  building extremely tedious.

In  reference to this Figure, a a a is the upright shaft o f the crane; b b the cast- 
iron foot into which the lower journal of the shaft was stepped; c the cap into which 
the upper journal works, and into which two o f the hooks d d o f the four guy'-ropes 
XX XX were entered, for commanding the top o f the upright-shaft. From the im
mersed state o f these cranes, while the building was low in the water, a guard-plate 
was introduced, and bolted to the cap, which laid hold o f  a collar raised round the
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Descriptioncfyiatea. journal, to  prevent the cap from  being unshipped b y  the waves; cfi is the moveable 
PI. XIV, beam, form ed and bu ilt of two strong pieces o f  oak. timber, connected in the centre 

b y  a serpentine row o f  bolts. T h is  beam  was m ounted at the and lower ex-
trerailies with strong cast-iron plates; f  tnarks the cast-iron sheers or cheeks, fixed to 
the bottom  o f  the upright shaft, into which the moveable beam works upon the jou r
nal or boltg!.

In  order to  direct the strain o f  die main purchase-chain h l ih  h 7i1t passing over 
the cheek pulley i  fixed upon the shaft, and to prevent its effect from bringing home 
the moveable beam e e to the upright shaft, a martingale or tail-block I is introduced 
and m ade fast to the shaft at m. W hen the purchase-chain is not in action, the block 
I is suspended from the small chain at tiy which prevents it from  falling too  low, 
and thereby deranging the position o f  the purchase-chain. T h a t the beam may be 
made applicable to laying the stone m arked ky at ^lie foot the crane, o r  at the ut
most reach o f the beam , a chain or purchase m arked o o o ,  is introduced, y|^ich also 
passes over a cheek-pulley i  on  the opposite ̂ id e  o l“ the sliaft. B y  this additional 
apparatus the beam is capable o f  being elevated or depressed at pleasure. T h e Irandle 
m arked p  p , with its pinion and connecting wheel ^ q, and larger wheel r  r, together 
with its intermediate pinion, form the main purchase, and exert a force calculated 
at the rate o f  about 9 8  to 1. W hen  a smaller weight was to be lifted, and greater 

.speed wanted, the handle was transferred to the axle whose pinion being always 
in gear with the wheel r  r, produced an accelerated motion, with a power in the 
ratio o f  2 0  to 1 ; at the same time, the handle i t, with its pinion in action tsith the 
wheel u u, worked the beam so as to lay a stone perpendicularly with the g r ^ t -  
est facility within any part o f its range.

F ig . 2. is the cast-iron tripod, used as a  p rop  to tlie moveable beam, when ap
p lied  as a lever, for lifting the cran e; a a  a  m ark the foot, b the cross head, having a 
stud which works into a  circular hole perforated in the top o f  the tripod. B y this 
simple apparatus, the crane could  be u io v e t^ n d  shifted either perpetidicularly or Ito- 
rizontally, with a facility which added g r e y ly  to  the convenieiicy o f  the operations. 
W h en  the tripod was applied to use, it was placed under the heel-plate o f  the move- 
able beam marked u, and when rested upon it, the beam became a lever o f great 
power.

F ig. 3. is an Elevation o f the W^orking-gear o f  the M oveable Beam-Crane, a a a  
is the upright-shaft, as in F ig . 2 . ;  6 6 the cast-iron fo o t ; c the cap with its guard- 
plate ; d d guy-hooks for coiAmanding the top o f  the shaft; edges o f  the sheers
or cheeks, for the heel o f  the moveable beam ; g  the bolt or journal on which the 
beam ig moveable ; A A the purchase-chain ; i i  the cheek pu lleys; oo  the moveable 
beam -chain; ^ /? o n e  o f  the main purchase-handles; qq  the smaller wheel o f  the 
main purchase ; r  the greater wheel, with the intermediate pinion w, connected with 
the axle s o f  the wheel q q. T h e  handles and pinion 11 are connected with die wheel 
u, u, for working the moveable beam -purchase; a? is the drum or barrel for  the main 
purchase-chain; ^  the barrel o f  the purchase-chain o f  the m oveable beam.
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Fl. XIV.
F ig , 4 . is a Section, shewing the C onnection  o f  the purchases for working the Plates,

beam, and lifting the weight j the axle s, o f  the lesser wheel q, with its interme
diate pinion w o f  the tnain-purchase, work through the eye or centre o f  the wheel 
u w, and barrel y  o f  the beam -purchase, xr and r  refer to  the corresponding letters 
in F ig . 3.

F ig . 5. is an E levation o f  the W inch-m achine. T h e  machines, used for the va- 
, 'ious purposes o f  landing the liiaterials and raising them to  the top  o f  tiie building, 
were fmmed <nc m ade o f  cast and malleable iron, a  a  a  a are the cheek plates or 
frames in which the axles o f  the machinery work. T h ose  em ployed upon the R ock  
were fixed down by means o f  sp?ar-bolts, to  fou r bats, as shewn at 6 i ; but in 
other situations they were fixed b y  straps o f  iron to beam s o f  limber. T h e  cheeks 
a a a a  were connected by  means o f  three strong bolts passing through hollow  tubes, 
which butted against d ie inner sides o f  the cheeks and kept them in their places.
T h e  l a r ^  wheel marked c c measures 3  feet 3 inches in diameter, and the smaller 
wheel d d  ii S feet 6  inches: these, wit|^their respective pinions, o f  6 inches in dia
m eter, exerted-power.s respectively o f  2 0  to 1, and 98  to  1 , lieing o f  a size similar 
to the cranes; a a ^ e  set o f  wheel and p'mion patterns were made to answer the several 
machines em ployed at the work. Letter e is one o f  the handles connected with its 
axle and pinions, which, at pleasure, is made to  w ork m th  a double o r  angle 
purchase, by  simplv slipping tlie axle out and into gear with the larger and smaller 
wheels.

F ig . 6. is a Plan o f  the W inch-m achine, a a a a  is the sole o f  tlie fram e, shew
ing the bat-holes for fixing it dow n ; c is the large, and d the small wheel, \vitJi its 
axle ; e e the handles, with their axle and p in ions./^ ]^ ; le t te r^  is the barrel aitaeh- 
ed to the axle o f  the la ige  wheel, with part o f  the purchase-chain ; h h is the axle 
o f  the small wheel and  intermediate p in ion ; and i i  one o f  the hollow pipes through 
which the bolls pass for  connecting the two cheeks or fram e o f  tlie machine together.

F ig . 7. refers to  a machine fixed to t ^  walls o f  the Provision-store, for raising the 
stores from the railways to  the enti'ance^oor, as pointed out in Plate X V I .  a u a  u 
a section o f  part o f  the walls o f  the Provision-store, in which a hole .r a" is perfo
rated, and lirfed with a copper tube, for tlie passage o f  the purchase-chain ; b is the 
pulley, with its case, over which it w orks; c c c  is the fram e o f  the m ach in e ; and 
d the handle, with its bevelled pinion. T h e  distinctive feature o f  this appai-atus is 
die vertical motion o f  the barrel, b y  which it receives and discharges the chain always 
at the same p o in t ; the direction also o f  the chmn m ay thus be altered almost close to 
the barrel, which in this case was the chief desideratum . T o  effect this purpose, 
the barrel is m ade to m ove vertically upon the axle^/^ b y  means o f  a screw^^, upon 
its lower end, which works into a corresponding screw-rack ,• in its operation, the 
w'heel h h is worked b y  the .cylindrical upright-pinion o f  brass, marked i. T h e  two 
pairs o f  bevelled wheels, supported upon the small intennediate frame ?, are intro
d u ced , for applying a  double or single purchase, according to the load to be raised.
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Oescriftioo of PJatesk 
FI. XV.

DESCRIPTION OF PLATES.

i'LATS, A V .

F O U N D A T I O N -P I T , O R  E X C A V A T E D  S IT E  O F  T H E  L I G H T -  

H O U S E .

F ig . 1. is a Plan  o f  the ate o f  the Light-house, and o f  the ground or im pe^ct 
eourse  ̂ in readiness for receiving the fira  entire murse o f  the building, represented in 
Plate X I I I .  F ig . 1. The dark shaded figures delineated upon the Plan in  Plate 
X V .  represent the stones o f  the ground-course, eonastingof 18 detached pieces, which 
vary in their forms according to certain irregular holes in the R ock . From the same 
cause, the stones o f  tliis im ]^ fe c i  course vary in thickness from 6 to ^  inches. 
T h e  silualioB o f  the Foundation-stone will seen from its having the year o f  our 
L ord  1808 cut upon it, as noticed at page 237. T h e  four exterior stones, which 
are cu t somewhat o f  a dove-tail form, are o f  a lighter shade being granite, while 
the 14  interior pieces, being o f  sandstone, are o f  a darker shade. T h e  dark sha
ding on the northern side o f  the Plan represents merely the shadow o f  the higher 
parts o f  the R ock  round the excavated site o f  the Light-house,

F ig . 2. is a Section o f  the Foundation-pit, upon the line A B , varying in  depth 
from  18 inches to  S feet, representing also the dip or inclination o f  the strata; while 
the dotted lines above show the form o f  the lower part o f  the Light-houBe.

PI. XVI.

P late X V I .

E L E V A T I O N  A N D  S E C T IO l^  O F  T H E  L IG H T -H O U S E .

Pig. 1. is an Elevation o f  the Light-house, with the brazen-ladder leading up to the 
entrance-door. Part o f  the R ock  and railways are seen, on which several figures are at 
work, landing stones from a boat, as at low-water o f spring-tides. T h e small aper- 
tm*e bored through the outward wall between the door and the windoi^of the L ight- 
room-store, is for the passage o f  the chain for raising the stores, as described in 
F ig . 7 . Plate X I V .  T h e two leaves o f  the entrance-door are shewn folded back 
upon the walls. T h e  first window above the doo^ seen in this view o f  the building, 
is that o f  the Light-room  store; the second is one o f  the bed-foom windows ; and the 
third is in the Library*; imnaediately over this are the cornice and balcony-rail, 
through which last is seen the Light-room  door, ivith the alarft bells on each side. 
Through  the glided sashes, the reflectors are seen arranged upon the chandelier, 
connected with the revolving apparatus. On a level with the lower part o f  the cu
pola is ihe signal-ball. On tlie ensign-staff a flag is hoisted, with a light-house in the 
field, used as a complimentary agnal in the service o f  the Northern Light-houSes.
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F ig . 2. is a Section o f  the Light-^ouse, shewing parts o f  th^ R ock  and ground- DeecrJptiouofPiawa. 
course, a a show part o f  the railways; b the brazen ladder leading to the cntranoe- Pi. xvt. 
door, which is m arked c. I n  th e  central part o f  the solid o f  the build ing is shewn the 
cylindrical drop -hole  dd, w hich  passes through the centre-stones o f  each course, and 
forms part o f  the range o f  the machinery-weight. O n each side o f  the drop-hole, 
throughout the solid, and walls o f  the stair-case, are seen the stone-joggles  ̂ &c.
as they occur in the several courses, and were noticed in the description o f  Plate 
X I I I .  Figs. 1. and 2. A t  the entrance-door a figure is represented receiring stores 
into the house. Im m ediately behind him, one o f  the leaves o f  the inner door, o f  
brass, appears folded back into its recess in the wall, the upper part being g l^ e d  with 
plate-glass, fo r  the admission o f  light to the stair-case. In  continuation o f  the range 
o f  the m achinery-weight above alluded to, and extending between the solid and the 
ceiling o f  the provision-store, a column o f  cast-iron, marked x  ar, passes up through 
the w ell^ ole  ot’ the stair. T h e  provision store, with which the stone stair com m uni
cates, is form ed by a scarseraent o f  the ^alls at the level o f  letter on w hich the wa
ter-cisterns, lockers for  provisions, and coal m agazine, are ranged. O ver these a stage 
or platform  o f  cast iron is erected, on which a figure is seen at work at the machinery 
for  raising the stores from  the railways to tlie entrance-door ofr the house. T h e  
purchase.xhain o f  this machine passes over the p u l ly a t ^ , as described in Plate X I V .
Fig. 7.

f  The next apartment in ascending the oaken trap-ladders leading through the several 
apartment, is the Light-room-store, marked h, occupied chiefly with'7 copper oil- 
cistems, which are strengthened with polished brass bai’S forming the front into pan- 
nels. This, and the several apartments above are partitioned off from the stair with 
a pannelled framing of oak. The kitchen i, over the store-room, is chiefly occupied 
with the fire-place, (though not seen in this section), which, with its cast-iron pipe 
or chimney ascending through the different rooms to the cupola, stand free, or are 
not embedded in the walls of the house% On the right-hand side of the kitchen 
a figure is seen at Uie cook’s table and lockei’s ; and on the left are seen the oaken 
trap-ladder set close to the wall, and the lockers, by which it is partitioned off from 
the apartments'. A similar arrangement takes place in the bed-room marked ft, txi- 
cupied chiefly wth the oaken bed frames, described in Fig. 6. Plate X III. The 
apartment marked I is the Strangers’-room or Library, which contains a small collec- 
tioD of books. The furniture is of oak timber, executed in Mr Trotter of Edinburgh's 
best style. The walls were painted by Mr Macdonald of Arbroath, in handsomely 
decorated pamiel-work; and from the dome an antique bronze lamp is suspended.
T h e  upper apartment m form s the Iiight-room  and Lantern, rendered fire-proof, as 
every thing is o f  stone or metal, excepting a small oaken t a l^  and chair for  the use 
o f  the lighukeeper o iP w a tch ; accented m' is the copper-ball, shown as hoisted for 
the agn al “  A ll  is W eH .”  T h e  reflecting apparatus and revolving m achinery with 
which the L ight-room  is occupied, will fall to be described under Plate X X .
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Description of Plates; 

~  PI, XVII,

DESCRIPTION OF PLa TE^.

Plate X V I I .

BALANCE-CRANE.

p ig . 1. is an elevation o f  the Balance~Crane, constructed for building die upper 
pari o f  the Bell R odcX igh t-h ou se, when the guy-ropes o f  the M oveable Beam-crane, 
became ‘ ‘ too taunt,”  as sailors express it, or were too near the perpendicular, there
by  rendering the machine unstable. T o  rem edy this, the crane alluded to was kept 
in equilibrium by  a back-weight o f  cast-iron, so adapted as to counteract the vary
ing load upon the working arm or beam. T h e  elevation here represented is the same 
in principle with that used at the B eil R ock , b u t differs somewhat in form, agreeably 
to more recent improTements made in  order to adapt it to  the erection o f the Carr 
R ock  Beacon. «  a is the cast-iron foot or socket, into which the upright central co
lum n i  6 is stepped, being a tube o f  cast-iron put together in convenient lengtlis, with 
flush joints, after the manner o f  spiggot and faucet, fitted b y  turning and boring. 
T h e  centre colum n o f  this machine m ight have been carried to any suitable or con
venient height, by  adding length to length, ns the huildiug advanced, without once 
m oving the fo o t ; but at the Bell R o ck , not m ore than three lengths o f  from 6 to 9  
feet were generally in use. c c  represent a malleable iron cross-head, which was 
stepped into the void o f  the central shaft or colum n, when the body o f  the crane was to 
b e  elevated. T h is  operation was accom plished simply by hooking the main-purchase 
and travdler-chmns into the eyes c c , when the machinery o f  the crane was en^loyed 
with great facility as a locomotive pow er for lifting itse lf; d  is a stone supposed to 
b e  suspended in the purchase-chain ; and e is the back-weight or counterpoise, which, 
at pleasure, was moved horizontally along the balance-beam marked consist'mg o f  
tw o plates or bars o f  malleable iron ; g  is the working-beam, o f  similar construction; 
k-h, h~h, h. A, are four o f  the eight main and secondary suspending ties o f inaOeafale 
iron, applied from  above, in  order to  leave the lower part o f  the crane unobstructed. 
T h is  afforded great conveniencey particularly at the Carr R ock , and also at the erec
tion o f  the M elville M onum ent o f  E dinburgh , where the space for tJie workmen 
was extremely circumscribed, the shaft o f  the colum n not being m ore than 10 feet 
6 inches in diameter towards the top. T h e  main ties h-h, A-A, at the lower extremity, 
were m ade fast b y  the same bolt which passes through the pu lleysyan d  g , while the 
upper ends were bolted into a collar, which is se^n clasping the central column at i i. 
T his collar is fitted with four friction-roll ers, one o f  which is seen at A. 11 shew 
two o f  the four principal rods or bars o f  malleable iron for connecting the Crane, and 
answering foe purpose o f  a king-post to the ties A-A, A-A, o f  the fram e-work ; m m mark 
two o f  the four braces form ing a connection between the uuun ties and arms or beams 
o f  the crane. T h e  cheeks n n n ,  which contain the train or series o f  wheels o f the 
crane, are o f  cast-iron. In  the formation o f  these cheeks they present as little oh-
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struction to the workmen as possible, while, at the same time, they embrace the various Descriptbn ofpiatcs. 

journaks or axles o f  the macliinery. The upper part is connected by a square framed Pi- X Vn.
collar o f  malleable iron, seen at Fig. 5. fitted with friction rollers, and, like the collar 
above alluded to, works round the central column. T h is  lower collar is connected 
with the cheeks o f  the crane b y  studs passing through them, and fixed bv  means 
o f  screw-nuts. T h e  lower part o f  the frame is in like manner connected with the 
upright shaft, by a collar, which is moveable upon friction-balls o f  cast-iron, con
tained in a circular race or  chamber o o, a plan o f  which, shewing the balls, is given 
at Fig. 0. The whole machine thus fitted, is supported upon the central shaft by 
means o f  the cutter or spear-bolt <p. The winch handle marked j ,  is that with which 
the main-purcliBse chain r, passing over the pulley s, is worked, from which the stone 
(I is suspended. Connected with the mmn-pmxhase, a wheel, marked k>, o f  30  inches 
diameter, is worked by  a pinion o f  5 inches, mounted upon the axle o f  the handle q, 
producing a jtower or force In the ratio o f  18 to 1 ; this power may at,pleasure be 
increased by throwing another pinion on the same axle into gear with the wheel 
marked o f  16 inches diameter.

The handle u u is connected with the main-traveller s, balance-chain vvv^  and 
their traveller ar, to which the back-weight e is appended. T h e main-traveller 
wheel y  measuring 36  inches in diameter, whlli its pinion o f  5 inches marked w, ex
erting a power in the ratio o f  SI to 1, serves to work the main-traveller. On the same 
axle with the pinion u, is another pinion, working two wheels, as seen in Fig. 4, 
which gives motion to the balance-traveller. These two combinations o f  •wheels are 
so arranged, that, by working the small lovers m and a, they can with facility he 
thrown in and out o f  gear, so as to work the traveller either together or separately.
The whole weight o f  the Balance-crane, here represented as resting upon the oaken 
beams A  A  B , on one o f  the floors, weighed about three tons; but the balance and 
working beams having latterly been made o f  malleable iron, and the other parts o f  
the machine considerably lightened, it did n<tt exceed move than two tons in weight 
when used at the Carr R ock.

Fig. 2. The cast-iron foot o f  the Crane is necessarily very ponderous, and weighs 
about lialf a ton. T h e  toes a a a  a extend about 5  fe e t ; hbhh are the bat-holes for 
fixing it down, in case o f  its at any tame getting off the balance, but, in practice, tliese 
bats were seldom applied. W h en  the crane was supported over the void or  central 
holes left in the floors during the progress o f  the w ork, the toes were clasped to tlic 
oaken beams A  A  B , formerly noticed, represented as resting on one o f  the upper 
floors o f  the building, B , in F ig , 1., being a cross section o f  the lower heana, with 
its levelling-block ; c, the socket for the central column, or upright shaft, is 10 
inches in diameter at the upper side, and diminishes to 9 inches, that the column 
may become fixed into it by  the pressure o f  the machine.

F ig . 3. 0 0, in reference to F ig. 1., represents the collar-chamber, filled with cast 
iron friction-balls, upon which the body o f the machine rested, and traversed horizon
tally with the great^t facility.

3 U
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F ig , 4. 18 a perpendicular section taken across the cheeks and wheels will* a 
view to shew the train o f  the machine more fully, a a  the fo o t ; hh two 
lengths o f  the central column, or hollow cylinder, with their spiggot and faucet joint 

"'in the middle, shewing also that the metal is about an inch and a quarter in 
th ickness; c c the cross-head, referred to in F ig . I . ; i i t h e  upper collar, shewing 
its connection 1 1  with the king-posts or mihn rods ; n n the cast-iron cheeks, with the 
lower collar, and the chahiber for the friction-balls; o the cutter or spear-bolt, which 
supports the whole m achine; u u  the traveller handles, the main-purchase handlestjot 
being embraced in this section; y y  the wheels and pinion o f  the main traveller; 
accented ^  the wheel and pinion o f  the balance-traveller x  x . In  the central part 
o f  this figure, the barrel or drum a? o f  the traveller-chains is seen, and also the middle 
(collar O’, with its friction rollers.

. Fig. 5. is a plati o f  the body o f the Crane, in reference to F ig . 1, ' 6 is a cross 
secribttof the cehitfll column, seen in connection with the upper collar d d ̂  with a stone 
suspended from the end o f  the mEun-beam; ce , the back weight suspended fiom  
the balance-beam : y 'a n d  g  the extremities o f  these two beam s; h' h' h! H four hori- 
aontal braces, extending from the cast-iron cheeks to the middle o f  the beam. 
Eetters n n n n  the cast-iron cheeks o f the b o d y ; q q the main purchase-handles; 
4T the main-purchase chain,; s its traveller; i t  the traveller-chain; u u th e  traveller 
handles; .v the balance traveller-chain; x  its traveller; w w  the main-purchase 
w heels; the traveller wheels ; « the lever, fo r  stopping the main traveller-wheel.

F ig . 6. is a plan o f  the frame work o f  this m achine; 6 is the upright column, with 
the upper malleable iton-coBar, shewing its connection with the king-posts ll  o f  
F ig . I . ;,j /'a n d  g  are the extrenUties o f  the main-purchase and balance-beams ; lu'm' 
the horizontal rods connecting with the m ain-ties; h k, &c. the main ties ; h' k\ &c. 
the horizontal braces ; n n n n -  the cheeks or frame o f  the wheels and machinery, 
with the two great bolts marked by which the frame was principally connected; 
these bolts being' passed also through the interior ends o f  the balance and working 
beams.

P l a t e  X V n i .

G E N E R A L  V I E W  O F  T H E  W O R K S .

PI. XVIII. T h is  plate g^ves a Perspective view of the W orks at the Bell R ock , taken by 
Carsq,-at low-water o f  spring-tide, from  on  board the Xiglit-house Y ach t, in the 
month o f  July 1310, at the.distance o f  about^half a mile in a southern direction from 
the B ock , and is here reduced from a pieture in the possession' o f  the writer. In  the 
fore-^Vbuhd a boat iam troduced, approaching the R ock  with a party o f  strangers, and 
another ia ieaving it, supposed to be rw eiving orders from  a figntre on the B ock, who
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is poiiuing towards her. In the back-ground, the shipping belonging to the work Dcscn].tion«f piaicf.
is introduced, viz. the Tender, a Scliooner, and the stone-vessels Smeaton and Pa- pi. x v j i i
triot, -with the Floating-light. In  the distance, the hills o f Fife and Forfar are seen,
but the entrance to the Frith o f  Tay is intercepted by the beatns o f  the Beacon-
hou.se. Between the Light-house and Beacon, or in the direction o f  the chain and
stone suspended from the W ooden-bridge, the ruins o f  the A bbey  o f Aberbroth-
wick arc seen. T he operation o f  landing the stones with the sheer-crane at Duff's
W harf, toward the right, is seen ; and also one o f  the moveable beam-cranes, in a
working position, at Pitmilly IVharf, on the left.

T he principal lines o f  the railways, with waggons, and a variety o f  operations 
which are in progress, form a very busy scene upon the Rock. On the praam-boat's 
deck, toward the left o f  die picture, Captain W ilson, the landing-master, is repre
sented with a speaking-tnnupet in bis band; and at the foot o f  the Beacon-house,
M r Francis W att, foreman mill-wiight, is supposed to be giving directions about 
some operalion.s. On a level with the entrance-door of the Light-house, the bridge 
o f  communication is situate, and four blocks o f  stone are seen, in progress o f being 
raised from the railways to the top o f the building, •̂î , one is suspended from 
the Avincb-inachine upon the bridge, another from the beam projecting out o f  the 
window o f  the Light-rooiTi store, a third from the bed-rotjm, and a fourth from 
the Balance-crane, which last is about to be laid upon the parapet-wali'of tlie Light- 
room. Here the operations are going forward under the direction o f  M r Peter L o 
gan, foreman builder. In die open gallery o f tlie Beacon-house, M r Dove, the fore
man smith, is seen at work, with the smoke o f  the respective fires o f  the forge ami 
cook-room- T he tackle, distended in a diagonal direction, from the hahxmy o f the 
Light-house, to the mortar-gallery of the Beacon, shews the mode o f  raising the mor
tar-buckets. The figure on the small scaffold suspended from the balcony, shews 
the method o f pointing the walls with Roman cement.

P l a t e  X IX .

E N T R A N C E -D O O R , W IN D O W S , H IN G E S , A N D  T H U N D E R -R O D ,

F ig , 1. represents part o f  die outward wall A A A A , and entrance-door, fine 
leaf or half o f  which is open, and the other shut; a, one o f the handles for opening 
and shutting it, connected with a tliiimb-latch; hb the bolts for securing the door 
when shut; c t 'c c  the hinges; dd d d  the brass guard-plates at top and bottom o f 
the door, for defending the timber. The door is framed o f  fir-wood, and mea- 
sure.s 6 feet 4 inches in height in the clear, besides die brasa-checks upon which it shuts 
at top and bottom, which are o f  2 inches in depth, as shewn at e in F ig .l ., and also by 
an end view in Fig. 2. T he two leaves form a common breadth o f  2 feet 10 inches

3 U  2
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Description of PKtes. in tlje cleai ’̂ . A  cornice o f brass is formed on the lintel o f the door answerable to 
■ an e a ^ ^ r o p , in which a friction roller h is placed, for the chain o f the crane, with 

which the stores are raised. The door, when shut, finishes flush ndth the build
ing, and'is therefore o f a circular form, framed and double lined, the whole being put 
togethea' with white-lead paint: each leaf measures 5 inches in thickness at the 
hinge side, and diminishes to inches at the meeting edges, as will be understood by 
exapaining the section in Fig 3. W hen the leayes o f the door are thrown open, they 
are kept in their places by catch-hooks o f  brass, to prevent gusts o f  wind from shut
ting them; suddenly shews a moveable handle or piece o f  brass rail, within the 
passage, for laying hold o f ih stepping off the brazen ladder to enter the house g  
shews the upper extremity or highest step of,thfe ladder, which terminates at the sill
o f  the.door.--,;-'.;

' Fig. shews the relative position- o f  the outer and-inner entrance-doors, in which 
a d d  is an end view o f  the f o r m e r 6 d bh a. front view o f one o f the leaves o f the in
ner brass door ; e e. the \0uter door check, facetj with plates o f  brass; ^/’ the moveable 

handle oi; rail, for the’greater conveniency o f  entering the threshold; g  the termina
tion and upper step o f  the bidd®ti4adder, attached to the building, for communicating 
with the Rock. A, section dfidie coimice and-frictioh-rojler. The pas^ge being only; 
2 feet 10 Inches in breadth, the radfe. or moveable handles^ on each side, are made to 
slide into brass fockets-sij ̂ sunkdutd the w^ and,-like the inner door, are flush 
with the wall when upf :af. sockets for thecentFe.^piii hinge o f the inner-

; .door.’ d-' / f - ’; ■ ■
, Pig- is a Gtdss Secdoa o f :;one p f  ’ the leayes o f  the fentrahce-door, shewing the 

position o f the brass-casfi o f the hinge-hat, as it lies' in the building. A A  part of the 
walls, BB part o f the side-walls o f passage; C C ' part jSf the' surface o f the outward 
Wall, aaa  a is the brass-case,'containing the Lewis-bat-tails or palm o f  the hinge,/de
scribed in Plate X I . Fig. 3;) ; bbb  & the working-mils; c'c'the outside hning; dd 
the inside lining; ee e the frame-work o f the door, with the bolts and nails con
necting the hinges.; the joint of the hinge, je w in g  the journal pin-hole the half- 
check joint o f the door. ' , '

Fig. 4. represents =a front view o f  the door-hinges,' lettered in Reference to Fig. 3.
: a a a a is the bras.v’hox.or case, which is built into -the wall for "containing the palm- 

encl o f the Lewis-hinge; h 6 is the hxt'eiiof.or working tail, w'ith its screw bolt and 
nail holes ; , / / / ’ the do'ubledoint and, slip-pin. ‘

Fig. 5. is a crosk seclion o f the'Lewik-'hdx on the line AB  o f  Fig. 4. with its 
dove-tail feathers; a a d a shew the parts o f the Lewis-bat b e d, as it lies in the box,

, which is built into the walk
. Fig. 6. fepresents a longitudinal section of the box and palm o f .the hinge, shew

ing its position, in reference to the cross sedtiomih Fig. 5. a aaa is the brass box ; 
h and d are the dove-tailed compartments o f ithe T aln i; c is the tongue or locking- 
pieed;' e the pin hole, perforated in the locking-piece, for drawing the parts o f the 
palm in the event o f  the joint wearing and requiring to be renewed; \fj  ̂is the shp 
pin-hole in the othm two parts of the palm pf the Lewis. The weight o f  pne o f the
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entire hinges o f the door, with its Lewis-tail and brass-box was 56 lb., and consequently Description o f  Plates, 

the four sets for the door weighed about 2  cwt. p i .  x i x .

Fig. 7. shews the elevation o f one of the windows of the Light-house, with part 
o f the exterior wall marked A A A A ; one-half o f one o f the storm-shutters, mark
ed a a, is closed, and the other marked c c, is open; 6 is a bar of brass, which 
folds across the window when the shutters are closed, and is used as a stretcher, for 
preserving them in their places when opened. It will be observed by comparing 
the close shutter a a with the open one c c, that they are double or cross board
ed ; they are also fastened with hammered copper nails; d is the clasp used as a 
handle, which also locks the shutter; t’ eee the ends o f  the dove-tailed hinges as they 
appear projecting through the walls; fJJ^f the working-tails o f  the hinge, form
ing at the same time the goiard-plate o f the shutters, as described in Fig. 1. Let
ter g’, upon the open shutter, shews one of the brackets connected with the stretching- 
bar 6, for keeping them open, as will be better understood by examining the fol
lowing Figure.

Fig. 8. is a plan o f one o f  the window-sills, and a section o f one o f  the storm- 
shutters, with part o f  the walls A A , shewing the position of the Lewis-bat cases; a 
and c, the storm-shutters in an open state; h the stretching-bar in its place, when 
the shutters are open ; e e the exterior ends o f  the Lewis-bats, with their cases 
e e e e, which are built into the wall, and, together with the other parts o f the hinge, 
weigh about 28 lb., or 1 cwt. for each set, being one-half o f the weight o f  the door- 
hinges; gg  the brackets connected with the stretching-bar; h It, the check in the wall 
for receiving the shutters ; i % the stiles or framing o f the outer-window, which opens 
in two leaves ; It'k'k the framing and case of the inner window, which slides up and 
down in one sash ; 1 1  the balance-weight o f the inner-window.

Fig. 9. is a perpendicular section o f one of the windows, shewing the triple mode 
of shutting them during stormy weather. A A  a section o f a part o f  the walls.
«  « , the storm-shutter ; h h the check in the building for its reception ; i i the frame 
o f the outer-window ; A; A; the inner-window ; A the case into which the inner-window 
drops when not in use.

Fig. 10. A  A  is a section o f  part o f the thunder-rod and outward wall, a a shew part 
o f the zones or bond-belts, noticed in Plate V II. Fig. 7., and Plate X V I . Fig. 2 .; 
hh the brass-bats let into the wail, for attaching the thunder-rod with the screws cc, 
which vary from 2 to feet apart; dd the thunder-rod, made o f the best gun-metal, 
and weighing at the rate o f 7 lb. per lineal foot in the range o f the sea, or from the 
Rock to the entrance-door, and from thence to the Light-room, at the rate o f  about 
4 lb. per lineal foot; e is the joint technically termed Half-checking, by which the 
pieces, o f about 7 feet in length, are connected by two screws at each joint, as shewn 
in the section. This rod, which extends from the Light-room to the Railways, forms 
an exterior Conductor, while another, which is not seen here, is connected with the 
chimney, brazen ladder and railways, and completes the interior conducting process.    
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D escrip tion  o f  PJalCA.

PI* XX,
P l a t e  X X .

BALCON Y A N D  LIGHT-ROOM -

Fig. aa  represent the Balcony or walk round the exterior o f  tb^ Light-room ; 
b bf See. the brass bats, made in the form o f  the paw o f  an animal, are used for sup
porting the balcony-rail; c c  the two A larm -B ells; d-d the hammers by which they 
are tolled, during the continuance o f  foggy  or stortoy weather ; e e the case for d e 
fending the levers whicli work the ham m ers; the stone parapet-wall o f  tRe 
Light-room , o f  an octagon form on the outside, and circular within; g g g  the cast- 
iron sill o f  the lantern ; h /t, &C. the angular cast-iron pillars or mullions, formed b y  
the junction o f  the com igiious parts o f  tw o o f  the sash-frames; i i , &c. the sajaller 
upright bars, forming the astragals or principal divisions o f  the sash-frames; klc  ̂
&c. the grated cast-iron trimming-path ; I the smoke-lube, leading from the kitchen 
through the cupola or r o o f; m the trap-ladder leading from  the light-room-floor to 
the trimming-path i n n  the reflector frame or chandelier, on which are seen 8 o f  the 
reflectors marked o o ,  Stc. with their oil-fountains p, &c, the wliole being framed or 
built upon the moveable upright-shaft q. 4.

Fig. 2. is a section o f  the dom e-roof o f  the library, the parapet-walls o f  the 
light-room, the lantern and its cupola- a  a  is the balcony, shewing the position o f  the 
Alarm-Bells, and cast-iron ra il; which last is made in the form o f  meshes, with a mas
sive coping o f bra.ss; f f  the parapet-wall o f tlie light-room ; g g  the cast-iron 
sill o f  the lantern; /t, &c. the angular pillars or mullions; i i ,  &c. the astragals; 
k k  the grated trimming-path ; /Z  the smoke-tube passing through die cupola; n w, 
&c. the reflector frame, on which 90  reflectors, marked 0 0, &c. with their fountains

See. are ranged ; q q the upright shaft upon which the reflector-frarae is built, and 
which is connected with the revolving-macliinery ; t  r, &c. the copper smoke-tubes 
from the respective reflectors; ss  the cross-bars supporting the upright shaft at f t ;  
and a copper receiver for any accidental drop from the upper or central ventilator 
marked -d d  x>\ while the letters w v v  mark the exterior line o f  the cupola ; w w 
the external cornice o f  the lantern, used as a  gutter or eaves-drop, from which the 
rain-water is conducted o ff the roo f in small pipes to the parapet-w^all o f  the L igh t- 
room ; XX the handles which the lighukeejiers lay hold o f ;  and y y  the exterior 
grated path on which they stand when cleaning the outside o f  the windows; z z z  
the steps fixed to the parapet o f  the Light-room  and lantern, by which they as
cend to the cupola ; ad  the copper-tube, used as a flag-staff; b' the signal-ball, 
hoisted doily at the Light-house, between the hours o f  9 and lO o’clock  in the mom- 
ing, when A ll is W e l l T h e  ropes for r ^ in g  thisf ball pass over two pulleys 
fixed in the top o f  the flag-staff; and are let down through the interior o f it •. d (f part 
o f  the cornice o f  the building, shewing the mode o f  connecUng the horizontal and
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PI. X X .
perpendicular joints o f  the Library-i-oof; d'd, &c. shew the zone or bond-belt worked Dew:nption oi Piittci.. 
in the beds o f  the courses, as mentioned in the description o f  Plate V II , Fig. 7->
Plate X V I .  Fig. 9,, and Plate X I X .  Fig. 1 0 .; See. from the enlargement o f  the 
scale, shews more distinctly titan any o f  the other diagrams, the mode in which the 
horizontal joggling o f  the joints o f  the Light-room  and other floors o f the build'mg 
is accomplished ; the door leading from the Light-room  to the balcony ; g ’ the 
case and machinery for causing the Reflecting-apparatus to revolve, so as to distin
guish this Light from others upon the coast; h' h', &c. the connection-rods, with their 
various wheels o f  communication, for changing the . direction, and giving motion to 
the Bell-hammers ; i' &c. the bra.ss tubes for supplying fresh air to the Light-room  ; 
h' the Time-piece, set upon brackets fixed in the wall, for regulating the Revolving- 
machinery, and for the direction o f  the light-keepers in changing the day and night 
watches ; I a bracket o f  cast-iron attached to the machinery-case, for supporting the 
foot on which the upright shaft works ; m the bevelled wheels connected with the in
terior machinery and upright shaft, which can be thrown out and into gear at plea
sure.

In  describing the Reflecting-apparatus delineated in F ig. 3., wc may notice, that, 
agreeably to the laws o f  optics, almost inconceivable effects are produced by the u.se 
o f  these specula, by ivhich portions o f  a sphere are illuminated, whose radii seem to 
be proportionate to the elevation o f  the radiant point, and the particular state o f  the 
atmosphere. Taking these conditions into view, the Revolving-light at the Bell Rock 
has been seen, from an elevated position on the land, at the distance o f  about 35 
miles. According also to observations wdiich have been matle upon Sumburgh-Head 
L ighc, in Shetland, which is elevated about 300 feet above the medium level o f 
the sea, it has been seen from  a ship's deck at the distance o f  about 97 mile.s. Simil.ar 
effects are also expected to be produced with light refracted through glass-lenses. 
These, it is believed, are about to be made trial o f  in die T ou r de Cordnan, at the 
entrance o f  the Garontic, with what are termed Polygonal Lenses, being one large 
lense, built or composed o f  a number o f  small lenses, as suggested by D r Brewster, 
in the Edinburgh Encyclopaedia, in the year 1811, under the article “ .Burning 
Glass.”

Fig. 3. a  a a represents one o f the reflectors, measuring So inches over the lips, 
in a finished state, as now in use at the Bell Rock and Northern Light-houses in ge
neral. T hey consist o f  a circular sheet o f  copper, measuring, when flat, 96| inches in 
diameter  ̂ weighing 1 1 1 lb. on an average; and plated with silver in the proportion o f 
6 oz. to each pound avoirdupois o f  copper. These? jilatcs are formed into the Parabo
lic curve by a very nice process o f  hammering, and afterwards set into a bezil or ring 
o f brass; h is the lamp, being an Argand-brnmer, with a circular wick, o f  about 
three-fourths o f  an inch in diameter. I f  the parabolic figure o f  the reflector could be 
constructed and its form preserved with perfect accuracy, the magnitude o f  the flame of 
the lamp employed for its illumination would he o f  less importance. From  certain ex
periments now in progress, the writer is in expectation that considerable improvements 
may be introduced, in the construction o f reflectors, and that additional modes o f  distin-

    
 



528 D E S C R IP T IO N  O F P L A T B S -

Dewtiptiunofpiuics. guishing tlic L igh  t-houses on the coast will beobtwned. c is a cylindrical fountain 
PI. XX. o f  brass, which contains 24  oz. o f  oil, suitable fur the consuuipt o f  the lamp for a b o o f  

18 hours, or equal to its expenditure during the longest night in Shetland. A  
great improvement upon the Burner-apparatus has lately been introduced into the 
Northern Lights, by aifording the light-keeper an opportunity o f  cleaning the re
flector wkJiout the ohstruction o f  the b iu n e r ; the oil-pipe and fountain o f  the burn
er is connected with the rectangular frame d, and moveable in a perpendicular direc
tion upon the guide-rods e a nd^ , by  which it can be let down and laktn out e f  
the reflector, by simply turning the handle gy as will be more fully understood b y  
examining Fig. 5. in this way, the necessity o f  lifting the reflector, or deranging its fo 
cus, is avoided. Although a properly trimmed lamp, especially upon the A rgand 
principle, does not emit smoke, yet the heat and effluvia arising from  it, are sufficient 
to oxydise or sully the upper part o f  the reflector : an aperture o f  an elliptical 
fonn, measuiing about 2 inches by  3 inches, is therefore cut in the tipper part o f  
the reflector, to which the copper-tube h is attached. Letter i, immediately behind 
the 1‘eflector, refers to a cross section o f  the mmn-bar o f  the chandelier or frame on 
which the reflectors are ranged, each being made to rest upon three knobs o f  brass, 
one o f  which, as seen at kk, is soldered upon the brass band / ,  that clasps the ex- 
tenor o f  the reflector.

T o  distinguish the Bell R ock  L igh t from  others on the coast, as noticed at page 
401, it is made to revolve, and to exhibit periodically a  bright light o f  the natural ap 
pearance, alternating with a red coloured light. This last effect is produced by means 
o f  shades o f  red glass, one o f  which, represented at m m, is also set in a brass bezil, 
aud made to slide horizontally upon two rods marked n n., into corresponding sockets, 
fixed upon the reflector-frame at o,- so as to enable the light-keeper to trim the lamp 
without entirely removing the red coloured shade. In  the present aspect o f  the shade, 
the rods are drawn out to their full ex ten t; but when set for use, the shade is 
pushed in till its bezil and that o f  the reflector are within half an inch o f each other.

Fig. 4. is a. section o f the reflector a  a, shewing the position o f  tlie burner b, 
with the glass chimney accented b' V, and oil cup 6, or receiver for  any drop that nmy 
fall firom the lamp. The letters c, d ,J ‘, aud g , in reference to the corresponding let
ters in F ig . 3-, shew the oil-fountain in its place when the burner is in use.

F ig. 5. has reference to the apparatus fo r  moving the burner up and down, so as 
to admit freely o f  the reflector being cleaned. In the present position, c, the foun
tain, is moved partly down ; d d. Sic. sliows the rectangular on which the burner 
is mounted ; a r  the elongated socket-guides; J  the rectangular guide-iud, connected 
with the sockets on which the perforated check-haridie^ slides; accented is a c t o .s s  

section o f  the oil-pipe, where it joins the valve o f the fountain.
Figs- 8, 7, and 8. These three diagrams represent a different mode o f withdraw

ing the burner from the reflector, for the convenieney o f  cleaning it. In Figs. 3, 4, 
and S., tlus iS supposed to be done by a perpendicular motion of- the burner; but in 
Figs. 6, 7 , and 8. it slides horizontally, F ig . 8. is a horizontal section o f the reflector 
«  a a, and its apparatus, the letters in which correspond with those o f  Figs. 3, 4, and
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5. The advantages attending this mode, are the rendering o f  the apparatus more Descrijition ot pinics. 
steady, by its having two points o f  support upon the bars i i and k i ;  while its mo- pt. x x .
,tion is more direct. T h e  part o f  the reflector cut out for the admission o f  the burner 
in this case, being that which is partly intercepted by it, little o f  the reflecting sur- 
face is thus lo st ; and this m ode may therefore be considered an improvement upon 
ihe perpendicular manner o f  lifting and lowering the burner.

F fiO N T IS P I E C E .

This scene, which is intended to represent the Bell Rock after a storm at north
east, will hardly admit o f  any adequate description, from the evanescence o f  the form 
o f  the naves upon these occasions. It  is, however, founded upon observations made 
at the Light house, between the years 1810 and 1892, or during twelve successive 
winters. T lie great rise o f  the sea during a gale, as delineated in the Vignette to the 
Narrative o f the Edystone Light-house, being so aurprialng, the writer was at much 
pains to ascertain the effect also at the Bell R ock   ̂ and the mcurzmum height o f  the 
sprays hitherto observed has been about 105 feet, or as high as the central part o f the 
Light-room windows.

M r Andrew Masson, an artist who in early life had been at sea, having expres
sed a desire to reside in the Light-house for some time during winter, that he might 
observe the waves in a storm, was readily furnished with an opportunity. H e went 
therein the month o f  Decem ber 1816, and remained for six weeks and four days, 
when he produced various sketches o f the appearances which he witnessed; and 
M r Macdonald, noticed at page 519, made several outlines from actual observation, 
in the winter o f  1830, A ll o f  these were put into the hands o f  M r Turner, Royal 
Academician; who gave the very spirited drawing from which M r Horsburgh. 
an artist o f much promise, has succeeded in producing the striking representation 
in the Frontispiece. T h e  writer has also the pleasure o f  acknowledging the obliga
tions he owes to M r W illiam s, author o f View? in Greece, for his friendly advice and 
assistance.

It may here be remarked, as not a little surprising, that while the sea is running 
nearly to the height represented in the Frontispiece, the entrance-door o f the 
Light-house, or at least one, o f  its leaves, may nevertheless he left open ; and the 
portion o f water whWi on these occasions makes its way into the passage, is found 
to be very trifling. T h is  is owing to the fortunate position o f the d oor; for, while 
the sprays on the eastern side fly with the quickness o f  lightning tp the top o f  the 
house, the waves separate below , and are sent round the building with such force, that 
their collision upon the lee-side produces the wondeifol appearance in the picture; 
where a downy spray, white as snow, rises at. some distance from the house, to the 
height o f  30 or 30 feet above the medium surface o f  the sea, and comes in 'minute 
particles upon those within th« entrance-door, producing a sensation as i f  dust,were 
fahing upon them,

8 X

PI. X X I.
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PI.. X X II .,

D E S C E IP T IO N  O F P L A T E S .

V IG N E T T E  OF SE C O N D  T IT L E -P A G E .

The night scene o f  the Bell Rock Light-house, in the Vignette o f  the Second 
Title-page, was drawn by Miss Stevenson, from a sketch by the masterly hand o f Mr 
Skene o f  Rubislaw. T o  Miss Stevenson, also, as an amanuensis, the writer takes this 
opportunity, with parental affection, o f acknowledging his obligation for almost the 
entire manuscript written to his diction. The reader will be gratified to find, in con
nection with this Vignette, inserted at page afac-simik o f  the handwriting o f  Sir 
Walter Scott, Bart, in the expressive and beautiful lines which he wrote in' the Album 
kept at the Light-house, as noticed at page 419.

P late  X X III.

D E SIG N  F O R  A  L IG H T -H O U S E , ‘ S U G G E S T E D  U P O N  V IS IT IN G  

T H E  W O L F  R O C K  S IT U A T E  E IG H T  M IL E S  S. -S'. W. F R 6 m  T H E  
L A N D ’S-END.

PI. X X III, In the range o f aquatic buildings applicable to the purposes o f  a Light-house, 
which the writer has examined,, he was forcibly struck with the magnitude o f the 
Tour de Corduan, on the French coast. This magnificent edifice measures about 
145 feet in diameter at the base, and 150 feet in height. Its cubical contents may 
perhaps be stated at the immense quantity o f  839,432 feet; o f  which the basement 
alone forms about 200,000 feet. This building has undergone considerable altera
tions since its completion in the year 1609, as appears from Belidor’s Architecture 
Hydrcmliqtie, tom. ii. A t the time o f  its alteration from a coal fire to an oil light 
with reflectors, the upper parts in particular seem to have been greatly simplified, 
by  the removal o f  several o f  its exterior ornamental appendages.

The Edystone Light-house, owing to the smallness o f the fock, as appears from 
M r Smeaton’s Narrative o f this celebrated building, measures only 26 feet in diameter, 
at the level o f  the first entire course; but i f  there had been space on the Rock for extend
ing it equally on all sides, the ground-course, according to the curve o f  the outward 
walls, and the position o f  the foiradation-stone, would have measured 32 feet in diame
ter. The height o f the cupola o f the Edystone Light-house is 90 feet, and the cubical 
contents o f the masonry is about 13,147 feet. The Bell Rock Light-house, mea
sures 42 feet in diameter at the base; its height, from the foundation to the cupola.
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Fl. XXIII.

is 118 feet; and the cubical contents of the masonry, as appears from the Table in Description of Plates. 
Appendix, No. VI. is 28,530 feet.

Though the design represented in Plate X X I I I . ,  is more or less applicable to 
several situations upon the coast, yet the writer, in making this Sketch, had special 
reference to the W o lf  R ock, which, as noticed at page 423, he visited in the Orestes 
sloop o f war, commanded by Captain Smith. The extreme dimensions o f the upper 
surface o f this rock are about 115 feet, by 90 feet. It is not liable to be covered by 
the ordinary rise o f  the tide, though little o f it appears above water in spring-tides.
The Rock consists o f grey porphyry, and is extremely hard. Its outline is somewhat 
uniform, and the depth o f  water in its vicinity is from 20 to 40 fathoms. The dan
gerous position o f this reef, in reference to the navigation o f the British Channel, led 
to the proposition o f  having a Light-house upon it many yeai's since. The erection, 
however, was ultimately made upon the Long-Ships Rocks, lying about one mile off' 
the Land'’s-End.

With the construction and dimensions, therefore, o f the Light-houses above al
luded to in view, the design delineated in this Plate is given, as the result o f 
the writer’s knowledge and experience on subjects o f this kind. W ithout, however, 
entering into particulars as to the mode in which such an operation should be con
ducted, he merely notices, in reference to the various curves delineated in Figs. 1, 2,
3, and 4. as applicable to Light-houses upon sunken rocks, that he prefers the curve 
o f  the diagram represented in Fig. 3., as the outline o f a building for a situation like 
the W olf Rock.

Fig. 1. is formed by the supposed revolution o f  the cycloidal curve round the axis 
o f a building, whose base is 50 feet, and which, at the entrance-door or top o f the 
solid, measures 25 feet in diameter; the lines produced beyond these dimensions, 
which would form the habitable part o f the Light-house, being tangents to the curves 
below. Between the base a b, and its parallel c d, this Figure contains 29,635 cubic 
feet.

Fig. 2. is in like manner formed by the revolution o f  the logarithmic curve round 
the axis o f a building o f similar dimensions at the base and top o f  the solid with 
Fig. 1., and contains 81,867 cubic feet.

Fig. 8. is obtained by the revolution of a parabola round the axis o f  the supposed 
building. The contents o f  the solid part, ascertained as in the two former Figures, 
is 84,006 cubic feet, being 4,871 cubic feet more than that o f  the cycloidal curve, 
and 2,139 cubic fee^ more than in the logarithmic curve.

Fig. 4. is formed by the revolution o f the hyperbola between the two parallels a 
b, andc d, and contains 39,655 cubic feet, or 5,649 cubic feet more than the para
bola. But, from the divergent nature o f  this curve, it is not applicable to the pur
poses o f a Light-house tower, in its pure or simple form.

Fig. 5 . is the section o f  a design formed by the revolution o f  the parabola round the - 
axis o f a building, as its asymptote, whose base a b, measures 56 feet in diameter, 
and parallel c d, at the top o f the solid, is 36 feet; and height to the entrance-door, 85 
feet. The contents o f this Figure between these parallels is calculated at 45,000 cubic

3 X 2
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Dascriptioii of Plates, fe e t ; but the whole o f  the masonry o f  the design is estimated at 70,624< cubit feet. Its 
Pi. x x m , general features may be stated as simUar to those o f  the Edystone and Bell Kock Light

houses, the parts being only enlarged and the parabolic instead o f  the logarithmic 
curve, adopted for its outline. In  this design, the parabolic curve is continued from 
the basement to the cope-stone o f  the I-ight-room , exclusively o f the projection for 
the cornice and balcony. T he masonry is intended to be 120 feet in height, 
estimating from, the medium level o f  the sea, o f  which the solid, or from the founda
tion to the entrance-door, forms 35 feet, d ie  stair-case 25 fee t; and tlie remaining 
6 0  feet o f  its height is occupied with a x  apartments, and the walls o f  the Light-room. 
In  the stair-case a recess is formed for containing the machinery, for raising the stores 
to the height o f  the piitvonce-dioor; here a small hole, marked g- is perforated 
through the budding, for the admission o f  the purchase-chain. T h e  thickness o f  
the walls immediately above the solid, marked c c, is 12  fe e t ; at the top o f the stone 
staircase or level eJ\ they are 8 feet, and where the walls are thinnest, as at A i, 
immediately under the cornice, they measure 2  feet, hli represents a drop-hole form
ed in the courses o f  the stair-case and solid, for the range o f  the weight o f the ma
chinery o f  a Tcvolving Light. T h e  ascent to this building, as at the Bell Rock, is 
intended to be by  an exterior stair or  ladder o f  brass, and the interior communicatioji 
between the several apartments by means o f  flights o f  circular oaken-steps.

F ig. 6. represents the first entire course o f  this design, drawn to a scale double 
the size o f  the former Figure, and shows the manner in which the courses are pro
posed to be built or connected with each other. In  every building o f this kind, it 
is proper that two or more o f  the lower courses, according to the situation and d r- 
cumstances o f  the rock, should be sunk or imbedded in it. Since the erection o f  the 
present Light-house on the Edystone, tite practice o f  dove-tailing and trenmling stones 
in water-buildings has been occasionally fo llow ed ; and thfere can be no doubt that in 
some instances it is attended w th  advantage. . But it is also true, that, independently 
o f  the extra quantity o f  rock and workmaitship required^ the stones are thereby greatly 
weakened, and rendered much more difficult to be landed in safety in such situations, 
and that there is often move apparent than real utility in cutting them agreeably to this 
system o f  building, as the great bond  o f  the fabric still resolves itself into the gravity 
o f  the materials. I t  may likewise be noticed, that, unless in very peculiar circum
stances, the process o f  trenailing stones newly laid in mortar ought to be avoided, as 
it becomes necessary to bore holes into the course immediately below, which is apt to 
break the bond o f  the morttnr by the tremulous motion o f  the jumper or chisel and 
hammer.

T o  avoid these disadvantages, and more effectually to preserve tlie square or simplest 
form o f  the stones, it is proposed, in this new design, to adopt the same mode through
out, that Was followed with the courses o f  the void or habitable part o f  the building at 
the BeC R ock , via. to have zones or joggle-belts worked on the upper beds, and 
corresponding grooves cut into the under beds, o f  all the stones. In  the plan repre
sented in  this Figure these zones are intended to be 1 foot in breadth, and inch 
in  depth or thickness, fom tii^ the concentric rings, marked c c r c o r ,  which he-
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come so many girths to . the course, superseding the necessity both o f  the dove«tailing Description of Plates, 
system, and o f  the cubic jo g g le s  described in Plate X V I .  pj, x V itr '

In tracing the general aspect o f  F ig . 6., it may b'e observed that the outer circle 
o f stones is more lightly shaded, being intended for granite, while the hearting or in
terior part is o f  a darker shade, as descriptive o f  sandstone. T h e  whole course o f  
the building here represented, is uniformly simple, and when laid in its place, no 
mode o f attachment can be conceived more effectually to add to the strength and con
nection o f  the fabric than these circular belts. Letter d refers to the recess worked in 
tlie outward wall o f  the solid, n^asuring 2  feet in breadth and 1 foot in depth, for the 
reception o f a flight o f  brazen-steps for ascending to the entrance-door, instead o f  the 
greater projection o f  the spiral-formed stair-delineated in Plate V I I ,  F ig . 6 ., or the 
imcertaiu means o f  com munication by a rope-ladder. T h e  recess alluded, to on the 
outward wall is worked witit a small projection, which gradually falls into the circle 
o f the buiklingi without piTsentiug any abrupt face to the waves. A  stair o f  this 
description, upon a sloping wall, is a.scended with great ease.

Fig. 7. i.s u section o f  part o f  the solid o f  the building, o f  which a  6 is the 
foundation course, and, in reference to F ig  6., letters c c ,  &c. correspond with the 
zones or joggle-holts ; d d ,  shew a section o f  part o f  the brazen-ladder, answerable to 
the purposes o f  a stale, and a pair o f  skids, for preventing the joints o f  the building 
from being injured in taking up stores to the L ight-house. T  his ladder may also 
be applied as a part o f  the thunder-rod, as i.s the case at the Bell R ock .

Fig. 8. is a plan o f  an entire course o f  the void or habitable part o f  the L ight
house, showing one o f  the joggle-belts o f the bed-joints. T h e  form o f  jo g g le  for the 
end-joints here shewn is also iunple, and suited for  preserving the strength o f  the 
materials more entire than the method o f  dove-tmling.

Fig. 9- is a section o f  three courses o f  the void  o f  the building, showing the con
nection o f  the bed-joints.

F I N I S .

P. NeiLi., Printer.
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