L
o { gl
-"‘
Y
L)
A
;""‘f' . Y
4
» 'y
\."-41':-"('- -4
- e
e
,«5,,»""'
i
f
¢ \ﬁ
V.
ey

T

00020069




BOMBAT- BRANCH
OF THE
*ROYAL ASIATIC SOCIETY,
. E TOWN HALL, BOMBAY. . g

7]






9 /

P /77277 C P '}'///xf/,;//'///,

Lhragrased by V

wblisred ov

-l -

/7

W Holly, after the portraid by

Fohn Murray Albema

Mather

Brow7t

L3




LIVES
" RXLIO
THE ENGINEERS

wITH

AN ACCOUNT OF THEIR PRINCIPAL WORKS;

COMPRIBING ALSO

A HISTORY OF INLAND COMMUNICATION IN BRITAIN.

By SAMUEL SMILES.

Vvt AL AN s

“ Bid Harbours open, Lublic Ways extend ;
Bid Temples, worthier of God, ascend;
Bid the broad Arch the dang’rous flood contain;
TheMole projected, break the roaring main;
Back to his bounds their subject sea command,
Aud roll obedient riyers through the land.
These honours, Peace, to happy Britain brings;
These are imperial works, and worthy kings.”
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CHAPTER L

Sueaton’s Boyroon axp Epuvcation.

Tugk engineer of the Eddystone Lighthouse was Brindley’s
Junior by only eight years. They frequently met in
consultation upon nnpmtfmt engineering undertakings ;
sometimes Smeaton advising that Brindley should be
called in, and Brindley, on his part, recommending
Smeaton. They were, in fact, during their lifetime, the
leading men in their profession; and  at: Brindley’s
death Smeaton succeeded to- much’of his business as
consulting engineer in connection with the construction
of canals and of public works generally.

Smeaton had the great advantage over Brindley of a
good education and bringing up. He had not, like the
Macclesfield millwright, to force his way up through the
obstructions of poverty, toil, and parental neglect; but
was led gently by the hand from his earliesi years, and
carefully trained and cultured after the best methods
then known. But Smeaton, not less than Brindley,
was impelled to the professional career on which he
entered by a like innate genius for construction which
displayed itself at a very early age; and, being per-
mitted to follow his own bent, his force of character and
strong natural ability, diligently cultivated by study and

B 2



4 SMEATON’S BOYHOOD AND EDUCATION. Panr VI

experience, eventually carried him to the very highest
eminence as an engineer.

John Smeaton was born at Austhorpe Lodge, near
Leeds, on the 8th of June, 1724, his father being
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SMEATON'S NATIVE DISTRICT [Ordoancs Survey.)

a. respectable attorney practising in that town. The
house in which the future’engineer was_born was built
by his grandfather John Smeaton, who is described on
the tablet to his memory erected in the neighbouring
parish church of Whitkirk, as “late of York.,” Leeds
was then a place of small importance, compared with
what it now is. The principal streets were those still
known as Briggate, leading to the bridge; Kirkgate,
leading to the parish church; and Swinegate, leading to
the old castle. Beyond those streets there lay a wide
extent of open fields. Boar Lane, now nearly the centre
of the town, was a kind of airy suburb, in which the
principal merchants resided ; and the back of the houses
in the upper part of Briggate, now the main street,
looked into the country,® or “the Park,” on which Park
Square, Park Row, and Park Lane (now containing the
principal architectural ornament of the place, the new
Town Hall), have since been built. There were also green
fields, with pleasant footpaths, between the parish church

! Whitaker's Thoresby, ¢ Loidis and Elmete,’ p. 89.



Cuar. L. SMEATON'S BOYHOOD AND EDUCATION. 5

and the river side, through certain gardens, then, as
now, named “ The Calis,” but gardens no longer.

The clothing trade of the town was then so small that
the cloth market was held in the open air upon the
bridge, where the cloth was exposed for sale on the
parapets. The homely entertainment of the clothiers
at that day was a “brigend shot,” consisting of a
noggin of porridge and a pot of ale, followed by a
twopenny trencher of meat. Down to the year 1730,
the bridge was so narrow that only one cart could pass
over it at a time. But the number of wheeled vehicles
then in use was so small that the inconvenience was
scarcely felt. The whole of the cloth was brought to
market on men’s and horses’ backs.! Coals were in like
manner carried from the pits on horseback, the stated
weight of a “horse-pack ” being eighteen stone, or equal
to two hundredweight and a quarter? In the rural
districts of Yoykshire manure was also carried a-field on
horses’ backs, and sometimes on women’s backs, while
the men sat at home knitting.®* The cloth-packs were
carried by the “bell-horses,” or pack-horses; and this
mode of conveyance continued until towards the end of
_last century. Scatcherd says the pack-horses only ceased
to travel about the year 1794,

The Leeds men, it seems, were not considered so
“quick” as those of Bradford, then a much smaller
place and comparatively of the dimensions of a village ;
and it was long before they provided themselves with a

o

! This is clear from an allusion | at Newcastle, ¢ all the coals that were
made by Thoresby to an Act passed | cartied down to the ships must havo
in 1714, regulating the manufacture ’ been conveyed on, horses” backs.”
of broad-cloth, by which the length | What was called “=a bowl of coals,”
was increased from four or six-and- | was reckoued a horse-load ; and in
twenty. to sixty and even seventy | Yorkshire (where the first waggon-
ym'ds, “to the great oppression,” says | way was laid within Smeaton’s recol-
Thoresby, “both of man and beast | lection) the luad of coals and the
in carriage.” “horse-pack ™ were readily substi-

3 Smeaton’s ¢ Reports,” vol. iii., p. | tuted the one for the other.
410. Mr. Smeaton says that before 3 Brockett’s *Glossary of North
the invention of rail or waggon roads | Country Words.” Neweastle, 1825.
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proper market for their cloth, first on Mill Hill, and
afterwards in the Calls; finally, in 1757, erecting a
large hall for the markets in the Parks, which is now
known as the Coloured Cloth Hall. But even then the
place remained comparatively rural in point of size and

surroundings.

ViKW OF LEEDS. BEARLY PARY OF I8TH CANTURY. |

[:rom ‘T bomsby's ‘ Ducitus Leodsnsis.’j

Smeaton was greatly favoured in his home and his
family. He received his first education at his mother’s
knees, and when not occupied with his lessons he led the
life of a healthy, happy country boy. Austhorpe was
then quite in the country, the only houses in the neigh-
bourhood being those of the little hamlet of Whitkirk,

with the large old mansion of Temple Newsam, sur-

rounded by its noble park and woods, close at hand.
Young Smcaton was-not much given to boyish sports,
early displaying a thoughtfulness beyond his years.
Most children are naturally fond of building up minia-
ture fabrics, and perhaps still more so of pulling them
down. But the little Smeaton seemed to have a more
than ordinary love of contrivance, and that mainly for

-

' The principal buildings shown in | Parish Church (deseribed by Thoreshy
the above view of Leeds, about the | as “black, but comely ), St. John’s
time when Srcafou was horn, are the | Church, and Call Lane Chapel.
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its own sake. Ile was never so happy as when put in
possession of any cutting-tool, by which he could make
his little imitations of houses, pumps, and windmills.
Even whilst a boy in petticoats he was continually
dividing circles and squares, and the only playthings in
which he seemed toe take any real pleasure were his
models of things that would “work.” When any car-
penters or masons were employed in the neighbour-
hood of his father’s house, the inquisitive boy was sure
to be amongst them, watching the men, observing how
they handled their tools, and frequently asking them
questions. His life-long friend, Mr. Holmes,! who knew
him in his youth, has related that having one day
observed some millwrights at work, shortly after, to the
great alarm of his family, he was seen fixing some-
thing like a windmill on the top of his father's barn.
On another occasion, when watching some workmen
fixing a pump,in the village, he was so lucky as to pro-
cure from them a piece of bored pipe, which he succeeded
in fashioning into a working pump that actually raised
water. His odd cleverness, however, does not seem to
have been appreciated; and it is told of him that
amongst the other boys he was known as “TFooely
Smeaton ;” for, though forward enough in putting ques-
tions to the workpeople, amongst boys of his own age
he was remarkably shy, and, as they thought, stupid.
At a proper age the boy was sent to school at Leeds.
That town then possessed, as it still does, the great
advantage of an excellent free grammar school, founded
by the benefactions of Catholics in- early times, after-
wards greatly augmented by the cendowment of one
John Haxrrison, a native of the town, about the period of

! An eminent clock and watch- | F.R.S.” published in 1793, contains
maker in the Strand, aftorwards | the gist of mearly all the notices of
Smeaton’s partuer in the Deptford | Smenton’s life which have since been
Waterworks. His ¢Short Narrative | published; but it is a very meagye
of the Genius, Fife, and Works of | account of only a few pages in length.
the late Mr. Jobn Smeaton, C.E., .
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the Reformation. At this school Smeaton is supposed
to have received the best part of his school instruction,
and it is said that his progress in geometry and arith-
metic was very decided; but, as before, the chief part
of his education was conducted at home, amongst his
tools and his model machines. There he was inces-
santly busy whenever he had a spare moment. Indeed,
his mechanical ingenuity sometimes led him to play
tricks which involved him in trouble. . Thus, it hap-
pened that some mechanics came into the neighbour-
hood to erect a “fire-engine,” as the steam-engine was
then called, for the purpose of pumping water from the
Garforth coal-mines; and Smeaton made daily visits to
them for the purpose of watching their operations.
Carefully observing their methods, he proceeded to
make a miniature engine at home, provided with
pumps and other apparatus, and he even succeeded
in getting it set to work before the colliery engine
was ready. He first tried its powers upon one of the
fish-ponds in front of the house at Austhorpe, which he
succeeded in very soon pumping completely dry, and so
killed all the fish in it, very much to the surprise as
well as annoyance of his father. But the latter seems,
on the whole, to have been very indulgent, for he
provided the boy with a workshop in an outhouse,
where he hammered, filed, and chiselled away very
much to his heart’s content., Working on in this way,
by the time he had arrived at his fifteenth year, young
Smeaton had contrived to make a turning-lathe, on
which he turned wood and ivory, and he delighted in
making presents of little boxes and other articles to his
friends. He also learned to work in metals, which he
fused and forged himself, and by the age of eighteen he
could handle his tools with the expertness of any regular
smith or joiner.

“In the year 1742,” says his friend, Mr. Holmes, “I
gpent a month at his father’s house ; and being intended
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myself for a mechanical employment, and a few years
younger than he was; I could not but view his works
with astonishment. He forged his iron and steel, and
melted hismetal. He had tools of every sort for working
in wood, ivory, and metals. He had made a lathe, by
which he cut a perpetual screw in brass,—a thing little
known at that day, and which, I believe, was the inven-
tion of Mr. Henry Hindley, of York, with whom I
served my apprenticeship. Mr. Hindley was a man of
the most communicative disposition, a great lover of
mechanics, and of the most fertile genius. Mr. Smeaton
soon 'became acquainted with him, and spent many a
night at Mr. Hindley’s house till daylight, conversing
on these subjects.” '

Witl]l KIRK, NEAR TEEDLS,

{8y 1. M. Winporis, afler & Sketch by 1. Sutelifhu.]
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CHAPTER Il

SaEATON LEARNS THE TRADE OF MATHEMATICAL INSTRUMENT
MAKER.

Youxe Sueaton left school in his sixteenth year, and
from that time he was employed in his father’s office,
copying legal documents, and ‘passing through the
necessary preliminary training to fit him to follow the
profession of an attorney. Mr. Smeaton, having a good
connection in his native town, naturally desired that his
only son should succeed him, But the youth took no
pleasure in the law: .his heart was in his workshop
amongst his tools; and though he mechanically travelled
to the office daily, worked assiduously at his desk, and
then -travelled back again to Austhorpe, he more and _
more felt the irksomeness of his intended vocation.
Partly to wean him from his mechanical pursuits at
home, which often engrossed his attention half the night,
and partly to give him the best legal education which it
was in his power to bestow, Mr. Smeaton sent his son
to London towards the end of the year 1742, and for
a short time he occupied himself, in conformity with his
parent’s wishes, in attending the Courts in Westminster
Hall. But at length he could not repress his strong
desire to follow some mechanical occupation, and in a
strong but respectful memorial to his father, he fully set
forth hls views as to the calling which. he wished to
pursue in preference to that of the law.

The father’s heart was touched, and probably also his
good sense was influenced, by the son’s earnest appeal ;
and he wrote back, giving his assent, though not with-

out his strong expression of regret as to the course which
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his son desired to adopt. No doubt he thought that by
giving up the position of a member of a learned and
lucrative profession, and descending to the level of a
mechanical workman, his son was performing an act of
great folly, for there was no such thing then as the pro-
fession of a civil engineer. Almost the only mechn-
njcal work of importance done at that time was executed
by millwrights and others, at labourers’ wages, as we
have already seen in the Life of Brindley. The edu-
cated classes eschewed mechanical callings, which were
neither regarded as honourable nor remunerative ; and
that Smeaton should have felt so strongly impelled to
depart from the usual course and enter upon a line
of occupation, must be attributed entirely to his innate
love of construction, or, as he himself expressed it to his
father, the strong “bent of his genius.”

When he received his father’s letter, the young man
experienced the joy of a prisoner on hearing of his re-
prieve, and he lost no time in exercising his new-found
liberty: Ile sought out for himself a philosophiecal
instrument maker, who could give him instruction in the
business he proposed to follow, and entered.into his
service, his father being at the expense of his main-
tenance. In due course of time, however, he was
enabled to earn enough to maintain himself; but his
father continued to assist him liberally on every occa-
sion when money was required either for purposes of
instruction or of business. . |

Young Smeaton did not live a mere workman’s life,
but frequented the society of @ducated men, and was a
regular attendant of the mcetings of the Royal Society.
In 1750, he lodged in Great Turnstile, a passage leading
from the south side of Holborn to..the east side of
Lincoln’s Inn Fields; and shortly after, when he com-
menced business as a mathematical instrument maker on
his own account, he lodged in Furnival's Inn Court,
from which his carlier papers read .before the Royal
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Society were dated. The very same year in which
he began business, when he was only twenty-six, he
read a communication before the Royal Society, de-
scriptive of his own and Dr. Gowin Knight's improve-
ments in the mariner’s compass. In the year following
(1751) we find him engaged in a boat on the Ser—
pentine river, performing experiments with a machine
of his invention, for the purpose of measuring the
way of a ship at sea. With the same object he made
a voyage down the Thames, in a small sailing vessel, to
several leagues beyond the Nore; and he afterwards
made a short cruise in the Fortune sloop of war, testing
his instruments by the way.

His attention as yet seems to have been confined
chiefly to the improvement of mathematical instruments
used for purposes of navigation or astronomical observa-
tion. In the year 1752, however, he enlarged the range
of his experiments; for we find him, in April, reading
a paper before the Royal Society, descriptive of some
improvements which he had contrived in the air-pump.
On the 11th of June following, he read a second paper,
descriptive of an improvement which he had made in
ship-tackle by a construction of pulleys, by means of
which one man might easily raise a ton weight; and on
the 9th of November following, he read a third paper,
descrlptlve of M. De Moura’s experiments on Savary’s
steam-engine. In the course of the same year he was
busily occupied in performing a series of experiments,
on which his admirable paper, read before the same
Society, was founded—for which he received their Gold
Medal in 1759—entitled ¢ An Experimental Inquiry con-
cerning the Natural Powers of Water and Wind to turn
Mills and other Machines depending on a Circular
Motion.” This paper was very carefully elaborated, and
i justly regarded as the most masterly report that has
ever been published on the subject.

To accomplish all this, and at the same time to carry
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on his business, necessarily involved great application
and industry. Indeed, Smeaton was throughout life
an indefatigable student bent, above all thmgs on
self-improvement. One of his maxims was, that “the
abilities of the individual are a debt due to the common
stock of public happmess;” and the steadfastness with
which he devoted himself to useful work, in which he at
the same time found his own true happiness, shows that
this maxim was no mere lip-utterance on his part, but
formed the very mainspring of his life. From an early
period he carefully laid out his time with a view to
getting the most good out of it: so much for study, so
much for practical experiments, so much for business,
and so much for rest and relaxation.

. We infer that Smeaton could never have had a large
business as a philosophical instrument maker from the
large portion of his time that he devoted to study and
experiments. ,Probably he already felt that, in the
course of the development of English industry, a field
was opeiing before him of a more important character
than any that was likely to present itself in the mathe-
matical instrument line. He accordmg]y seems early to
have twrned his attention to engineering, and, amongst
other branches of study, he devoted several hours in
every day to the acquisition of French, in order that he
might be enabled to read for himself the works on that
science which were then only to be found in that and the
Italian language. He had, however, a further object in
studying Krench, which was to emble him to make a
journey which he contemplated into the Low Countries,
for the purpgse of inspecting the great canal works of
foreign engineers.

Accordmgly, in 1754, ho set out for Holland, and
traversed that country and Belgium, travelling mostly
on foot and in treckschuyts, or canal boats, both for the
sake of economy, and that he might more closely inspect
the engincering works of the dlStlleb tln 'ough which he
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‘passed. He found himself in a country which had been,
as it were, raked out of the very sea,—for wlich N. ature
had done so little, and skill and mdustry so much. From
Rotterdam he went by Delft and the Hague to Amster-
dam, and as far north as Helder, narrowly inspecting
the vast dykes raised around the lend to secure it against
the hungry clutches of the sea from which it was origi-
nally won. At Amsterdam he was astonished at the
amount of harbour and dock accommodation, existing at
a time when London as yet possessed no conveniences
of the sort, though indeed it always had its magnificent
Thames. Passmg round the country by Utr echt he
proceeded to the great sea-sluices at Brili and Helvoet-
sluys, by means of which the inland waters discharged
themselves, while the sea-waters were securely dammed
out. Seventeen years later, he made use of the expe-
rience which he had accuired in the course of his careful
inspection of these great works, in illustrating and en-
forcing the recommendations contained in his elaborate
report on the best means of improving Dover Harbour.
He made careful memoranda during his journey, to which
he was often accustomed to refer, and they proved of
great practical value to him in the course of his sub-
sequent extensive employment as a canal and harbour
engineer.

Shortly after his return to England in 1755, an oppor-
tunity occurred for the exercise of that genius in
construction which Smeaton had thus so carefully dis-
ciplined and cultivated; and it proved the tuining-
point i his fortunes, as well as the great event of his
professional life.
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CHAPTER III

TrE EppysroNe RSck— WINSTANLEY'S AND RUDYERD'S
L1GHTHOUSES.

Tae Eddystone forms the crest of an extensive rcef of
rocks which rise up in deep water about fourteen miles
S.8.W. of Plymouth ITarbour. Being well out at sea,<
they are nearly in a line with Lizard Head and Start '
Point, and besides being in the way of ships bound for
Plymouth Sound, they lie in the very direction of vessels
coasting up and down the English Channel. At IO\V(
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water, several long low reefs of gneiss are visible, jagge:
and black ; but at high water they are almost completely |
submerged. Lying in a sloping manner towards the

south-west quarter, from which the heaviest seas come,.
the waves in stormy weather come tumbling up the slope

and break over their crest with tremendous violence,

The water boils and. eddies amongst the reefs, and hence

the name which they have borne from the earliest times

of the Eddystone Rocks.
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It may readily be imagined that this reef, whilst
unprotected by any ,Jbeacon, was a source of much
danger to the mariner. Many a ship coming in from
the Atlantic was dashed to pieces there, almost within
sight of land, and all that came ashore was only dead
bodles and ﬂoatmg wreck, To avoid this terrible rock,
the navigator was accustomed to give, it as*wide a berth
as possible, and homeward-bound shlps actordingly en-
tered the Channel on a much more southern parallel of
latitude than they now do. In his solicitude.to ayoid
the one danger, the sailor too ofteir ran foul of mothel
and hence the numerous wrecks which for merly occur red
along the French coast, more particularly upoen the
dangerous rocks which surround the Islands of Jersey,
Guernsey, and Alderney.

We have already described the rude expedlents
adopted in early times to light up certain of the more
dangerous parts of the coast, and referred to the privi-
lege granted to private persons who erected lighthouses,
of levying tolls on passing shipping. But it was long

. before any private adventurer was found ready to under-

take so daring an enterprise as the erection of a llght-
house on the Eddystone, where only a little crest of rock
was visible at high water, scarcely capable of affording
foothold for a structure of the very narrowest basis.
At length, however, one Mr. -Henry Winstanley (a
mercer and country gentleman), of Littlebury, in the
county of Essex, obtained the necessary powers, in the
year 1696, to erect a lighthouse on the Eddystone. That
gentleman seems to have possessed a curious mechanical
genius, which first displayed itself in-devising sundr

practical jokes for the entertainment of his guests.

1 Nearly all the private lights first purchased by the l‘mnty House,
crected—amongst which were sthoseon | some of them at very large sums,
Dungeness, the” Skerries (off the Isle | The 1evenue of the Skerrics Light
of Anglesey), the Eddystone, Har- | alone, pr ‘evious to its purchase by, the
wich, Wintertonness and Otfordness, | Trinity House, amounted to about
Hunstanton  Cliff, &c.—have been 20,0001, a year.
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meaton tells us' that in one room there lay an old
ipper, which, if a kick was given it,dimmediately raised
ghost from the floor; in another, the visitor sat down
pon a chair, which suddenly threw out two arms and
«ld him a fast prisoner; whilst, in the garden, if he
sought the shelter ofean arbour and sat down upon a
articular seat, he was straightway set afloat into the
middle of the adJommq canal. These tricks must have
rendered the house at Littlebury a somewhat exciting
residence for the uninitiated guest. The amateur inventor
exercised the same genius to a certain extent for the
entertainment of the inhabitants of the metropolis, and
at Hyde Park Corner he erected a variety of jets d’ean,
known by the name of Winstanley’s Waterworks, which
he exhibited at stated times at a slnlhng a-head.?
This whimsical character of the man in some measurc
accounts for the oddity of the avooden building after-
\\'ﬁi‘wﬂ@{ed by him for the purpose of a lighthouse on the
Eddystone rock; and it is a matter of some surprise that it
should have stood the severe weather of the English Chan-
nel for several-seasons. The building was begun in the!
year 1696, and finishéd in four years, It must necessaril
have been a work attended with great difficulty as well
as danger, as opcrations could only be carried on during
fine weather, hen the -sea was comparatively smooth.
The first summer was wholly spent in making twelve
holes in the vock, and fastening twelve irons in “them by
which 'to hold the superstructure., “ Even in summer,
Winstanley says, “the weather would at times prove so
bad, that for-ten or fourteen days together the sca would
be so raging about these rocks, causod Dy outwinds and
the running of the ground seas coming from the main
occan, that although the weather should seem and be

Y ¢ Narrafive of the Building and a 2 They continued to be exhibited
Deseription of the Construction of the | for some timo after Mr. Winstanley’s
Bddystone Lighthouse with Stone.” By | death. See ¢ Tatler,” for Scptember,
John Qmeaton, Civil Engincer, RS, | 1709.

Reeond Fdition. London, 1813.

VOL. II. _ ¢
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most calm 1n other places, yet here it would mount ax
fly more than two hundred feet, as has becn so fou
since there was lodgment on the place; and therefore a
our works were constantly Luried at those times, an
exposed to the merey of the seas.”
. The second suminer was spent iismaking a solid pillar
twelve feet high and fourteen feet in diameter, on whicl
to set the lighthouse. In the
third year, all the upper world
was erected to the vane, which
was eighty feet above the
(. foundation. In the midsum-
*  mer of that year Winstanley
ventured to take up his lodg-
ing witli the workme;
in the lighthouse ; b
a storm arose, a1
eleven, days passed
before any boats could
come near them. Dur-
ing that period the sea
washed in upon Win-
staniey and his com-
panions, wetting all
their clothing and
provisions, and carry-

T . ing off many of their
VI e materials. By

i Sl Wl o g i WSl the time the |
~"»_£F€:‘:f‘..: --t”l-€*&u’.’ti,, ﬁﬁ;-?&;yﬁcﬁa e boats Could

WINSTANLEY'S LIGETEOUSE.

land, the patty .
were reduced almost to their Jast crust; but happily the
building stood, apparently firm. TIinally, the light was
exhibited on the 14th of November, 1698.

The fourth year was occupied in strengthening the
building round the foundations, making all solid nearly
to a height of twenty feet, and also in raising the upper
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part of the lighthouse forty feet, to keep it well out
of the wash of the sea. 'This tnnbel erection, when
finished, somewhat resembled a Chinese pawoda, with
open gallel 1es and numerous fantastic projections. The
main gallery under the light was so wide and open, that
an old gentleman whoer emembeled both Mr. Winstanley
and lns lighthouse, afterwards told Mr. Smeaton, that it

was ¢ posmble for a six-oared boat to be lifted up on a
wave, and driven clear through the open gallery into the
sca on the other gide.” In the perspective print of the
lighthouse, published by the architect after its erection,
Le complacently represented himself as fishing out of the
kitchen-window !

When Winstanley had br ought his work to completlon
he is said to have expressed himself so satisfied as to its
. strength, that he only wished he might be there in the
fiercest storm that ever blew. In this wish he was not
disappointed, though the result was directly the reverse
of its builder’s anticipations. In November, 1703, Win-
stanley went off to the lighthouse to superintend some
repairs which had become necessary, and he was still in
the place with the lightkeepers, when, on the night of
the 26th, a storm of unparalleled fury burst along the
coast. As day broke on the morning of the 27th people
on shore anxiously looked in the direction of the "rock to
see if Winstanley’s structure had withstood the fury of
the- gale ; but not a vestige of it remained. The light-
house and its builder had been swept completely away.

The building had, in fact, been deficient in every
clement of stability, :md its f01m was such. as to render
it peculiarly liable to damage from the violence both of
wind and water, chertheless,” as Smeaton generously
observes, ““it wasno small degree of heroic merit in Win-
stanley to undertake a piece of work which had before
been deemed impracticable, and, by the success which
attended his endeavours, to show mankind that the erce-
tion of such a building was not in itself a thing of that

¢ 2
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kind.” He may indeed be said to have paved the way
for, the more successful enterprise of Smeaton himself;
" and his failure was not without its influence in mducmg
that great builder to exercise the care which he did in
devising a structure that should withstand the most
- violent force of the sea on thate coast. Shortly after
Winstanley’s lighthouse had been swept away, the Win-
chelsea, a richly-laden homeward-bound Virginiaman,
was wrecked on the Eddystone rocks, and almost every
soul on board perished ; so that the erection of a light-
house upon the dangerous reef remained as much a
necessity as ever.

A new architect was not long in making his appear-
ance. He did not, however, come from the class of
architects, or builders, or even of mechanics: as for the
class of engineers, it had not yet sprung into existence.
Again the bold projector' of a lighthouse for the Eddy-
stone was a London mercer, who kept a silk-shop on
Ludgate Hill.  John Rudyerd—for such was his name—
was, however, a man of unquestionable genius, and pos-
sessed of much force of character. He was originally
the son of a Cornish labourer, whom nobody would
employ, his character was so b’md, and the rest of the
family were no better, being looked upon in their neigh-
bourhood as “ a worthless set of ragged beggars.” John
seems to have been the one sound chick in the whole
brood. He had a naturally clear head and honest
heart, and succeeded in withstanding the bad example of
his family. When his brothers went out a-pilfering, he
refused to accompany them, and hence they regarded
him as sullen and- obstinate, They ill-used him, and he
ran away. IFortunately he succeeded in getting into the
service of a gentleman at Plymouth, who saw something
promising in hig appearance. The boy conducted himself
so well in the capacity of a servant, that he was permitted
the opportunity of learning reading, writing, and ac-
.counts ; and he proved so quick and intelligent, that his
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kind master eventually placed him in a situation where
his talents could have better scope for exercise than in
his service, and he thus succeeded in laying the founda-
tions of John Rudyerd’s success in life. We are not
informed of the steps by which he worked his way
upward, until we find®him called from his silk-mercer’s
shop to undertake the rebuilding of the IEddystone
Lighthouse. But it is probable that by this timec he
had become known for his mechanical skill in design,
if not in construction, as well as for his thoroughly
practical and reliable character as a man of business;
and that for these reasons, amongst others, he was
selected to conduct this difficult and responsible under-
taking.

« After the lapse of about three years from the destruc-
tion of Winstanley’s fabric, the Brethren of the Trinity,
in 1706, obtained. an Act of Parliament enabling them
to rebuild the Kghthouse, with power to grant a lease
to the undertaker. It was taken Ly one Captain Lovet
for a period of ninety-nine years, and he it was
that found out and employed Mr. Rudyerd. His,
design of the new structure was simple but masterly.
He selected the form that offered the least possible
resistance to the force of the winds and the waves,
avoiding the open galleries and projections of his pre-
decessor. Instead of a polygon he chose a cone for the
outline of his building, and he carried up the eleva-
tion in that form. In the practical execution of the
work he was assisted by two shipyvrights from the King’s
yard at Woolwich, who worked with him during the
whole time that he was occupied in the erection.

The main defect of the lighthouse consisted in the
faultiness of the material of which it was built; for,
like Winstanley’s, it was of wood. The means em-
ployed to fix the work to its foundation  proved
quite efficient; dove-tailed holes were cut out of the
rock, into which strong iron bolts or branches were
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keyed,' and the interstices werc afterwards filled with
molten tpewter. To these branches were firmly fixed

a crown of squared
e , oak balks, -and across
i these a set of -shorter
‘balks, and so on, till a
5 basement of solid wood
was raised, the whole
being firmly fitted and
tied togethol with tre-
nails and serew-bolts.
At the same time, to
increase the weight
and vertical pressure
of the building, and
thereby present a
greater resistance to
any <isturbing ex-
ternal force, Rudyerd
introduced numerous
courses of Cornish
moorstone, as well

RUDYERD'S LIGHTHOUSE.

y jointed as possible, and

cramped with iron. It is not necessary to follow the
details of the construction further than to state, that
outside the solid timber and stone courses strong upright
timbers were fixed, and carried up as the work proceeded,
binding the whole firmly together.

Within these upright timbers the rooms of the light-
house were formed, the floor of the lowest, the store-
room, being situated twenty-seven feet above the highest

! Mr. Smeaton says that the in-
strument now called the Lewis, though
an invention of old date, was {or the
first time made use of by Rudyerd in
fixing his iron branches firmly to the
rock. “Mr. Rudyerd’s method,” he
says, “of keying and securing, must
be considered as a material accession
to the practical part of engineering,

as it furnishes us with a sccure me-
thod of fixing ring-bolts and eye-
bolts, stanchlous, &c not only in
rocks of any known h'udness but
into picrs, moles, &c., that have been
already constructed, for the safe moor-
ing of ships, or fixing additional
works, whether of stone or wood.”—
Smeaton’s ¢ Nax rative,” p. 22,
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side of the rock. The upper part of the building com-
prehended four rooms, one above another, chiefly formed
by the upright outside timbers, scarfed—that is, the ends
overlapping, and then they were, firmly fastened to-
gcther The whole building was, indeed, an admirable
piece of ship-carpentiy, exceptmw the moorstone, which

was only introduced, as it were, by way of bdlhst The
outer timbers were tightly c'mullxed with oakum, like a
ship, and the whole was payed over with pitch. Upon
the roof of the main column Mr. Rudyerd fixed his
lantern, which was lit by candles, seventy feet above
the highest side of the foundation, which was of a slop-
ing form. From its lowest side to the summit of the
ball fixed on the top of the building was ninety-two feet,
the timber-column resting on a base of twenty-three feet
four inches. “ The whole building,” says Mr. Smeaton,
“consisted of a simple figure, being an elegant frustum
of a cone, unhroken by any projecting ornament, or
anything whereon the violence of the storms could lay
hold.” The structure was completely finished in 1709,
though the light was exhibited in the lantern as early
as the 28th of July, 1706.!

That the building erected by Mr. Rudyerd was on the
whole exceedingly well adapted for the purpose for which
it was intended, was proved by the fact that it served as a
lighthouse for vessels navigating the English Channel,
and withstood the fierce storms which rage along that part
of the coast, for a period of nearly fifty years> The

«x
! An anccdote is told of a circum- | and sent back to their work with pre-

stance which occurred during its
erection, so creditable to Louis X1V,
then King of Irance, that we repeat
it here. There being war at the
time between Irance and England,
a French privateer took the opyor-
tunity of one day scizing the men
employed upon the rocl\, and carry-
ing them ofl prisoners to I'rance. But
the capture coming to the ears of
the King, he lmmcdlately ordered
that the prisoners should be released

sents, declaring that, though he was
at war with Ingland, he was not at
war with mankind; and, moreover,
that the Eddystone Lighthouse was
so situated as to be of equal service to
all nations having occasion to navi-
eate the channel that divided France
1|om England, -—Smeaton’s ¢ Narra-
tiv e, ™ 28,

2 Mr. Smeaton, in his quamt and
interesting ‘Narmtlv , relates some
curious anecdotes of the ‘early light-

L4
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chief defect, as we have already observed, consisted in
the materjal of which it was composed. It was com-
bustible, yet it could only be made useful as a lighthouse
by the constant employment of fire in some shape.
Though the heat of the candles used in the lantern may
not have been very great, still it was sufficient to produce
great dryness and inflammability in the timbers lining
the roof, and these being covered with a crust of soot, must
have proved a constant source of danger. The imme-
diate cause of the accident by which tlie lighthouse was
destroyed was never ascertained. All that became known
was, that about two o’clock in the morning of the 2nd De-
cember, 1755, the lightkeeper on duty, going into the
lantern to snuff the candles, found it full of smoke.
The lighthouse was on fire! In a few minutes the
wooden fabric was in a blaze. Water could not be
brought up the tower by the men in sufficient quantities
to be thrown with any effect upon the flames raging
above their heads: the molten lead fell down upon the

keepers. Rudyerd’s house wasat first | the greatest difficulty. By this time
attended by only two men, as the | the effluvia rising from the corpse
duty required no more. During the | was most overpowering; it com-
nizht they kept watch by turns for | pletely filled the chambers of the
four hours alternately, snuffing and re- | lighthouse, and it was all that the
newing the ciindles. 1t happened, how- | men could do to get the body dis-
ever, that ene of the keepers took ill | posed of by throwing it into the sca.
and died, and only one man remained | "I'his circumstance induced the pro-
to do the work. He hoisted the flag | prietorg for the future to employ a
as a signal to those on land to .come |” third man to supply the place of a
off to his assistance ; but the sca was | disabled or dead keeper, though the
running so wild at the time that no | occupation proved exceedingly healthy
hoat could live in the vicinity of the | on the whole. There was always a
rock ; and the samo rough weather | large number of candidates for any
lasted for nearly a month, What | vacant office, probably of the same
was the surviving man to'do with the | class to which pike-keepiers belong.
dead body of his comrade? The | They must have been naturally mo-
thought struck him that il he threw | rose, and perhaps slightly misan-
it into the sea, he might be charged | thropic; for Mr. Smeaton relates that,
with murder. He determined, there- | some visitors having once landed at
fore, to keep the corpse in the light- | the rock, one of them observed to
house until the boat could come off | the lightkeeper how comfortably they
from the shore. One may imagine | might live there in a state of retire-
the horrors endured by the surviving | ment : “ Yes,”replied the man, “ very
lightkeeper during that long, dismal | comfortably, if we could have the use
month. At last the boat came off, | of our tongues; but it is now a full
but the weather was still so rough | month since my partner and I have
that a landing was only cffected with  spoken to each other !”

~
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lightkeepers, into their very mouths,' and they fled from
room to room, the fire following them down towards the
sea. From Cawsand and Rame Head the unusual glare
of light proceeding from the Eddystone was seen in the
early morning, and fishing-boats with men went off to
the rock, though a ﬁesh east wind was blowing. By
the time they reached it, the lightkeepers had not only
been driven from all the rooms, but, to protect themselves
from the molten lead and red-hot bolts and falling tim-
bers, they had been compelled to take shelter under a
ledge of the rock on its eastern side, and, after con-
siderable ‘delay, the poor fellows were taken off, more
dead than alive. And thus was Rudyerd’s lighthouse
also completely destroyed.

As the necessity for protecting the navigation of the
Channel by a light on the Eddystone was glea,ter than
ever, in consequence of the increasing foreign as well
as coasting trade of the kingdom, it was immediately
determined by the pr opmetors to take the necessary
steps for rcbuilding it; and it was at this juncture
that Mr. Smeaton was applied to. As on the two pre-

vious'occasions, when a mercer and country gentleman,
and next a London silk-mercer, had been called upon to
undertake this difficult work, ‘the person now applied to
was not a builder, nor an 'u‘clntect nor engineer, but a

mathematical 1nst1ument maker. Mr. Smeaton bad,
however, by this time gained for himself so general an
estimation amongst scientific men as a pamstaking ob-
server, an able mechanic, and one who would patiently
master, and, if possible, overcome difficulties, that he was
at once pointed out as the person of all others the most
capable of satisfactorily rebuilding this important beacon
on the south-eastern coast.

U1t appears that a post-mortem  rence, and a flat oval piece of lead,
examination of onc of the light- | some seven ounces in weight, was
keepers, who died from injuries re- | taken out of his stomach, having
ccived during the fire, took place \ proved the cause of his death.
some thirteen days after its occur-



EDDYSTONE LIGHTHOUSE. (By Percival Skelton.]

CHAPTER IV.

SuesTon’s Liaarnouse oN THE EDDYSTONE.

CaprraIN LovET, the lessee of the lighthouse, having died
in 1715, his property was sold, and Mr. Robert Weston,
in company with two others, became the purchasers of the
lease. On the destruction of Rudyerd’s timber building,
Mr. Weston applied to the Earl of Macclesficld, Pregi-
dens of the Royal Society, for his advice under the cir-
cumstances, and requested him to point out an urchitect
capable of undertaking the reconstruction of the light-
house in an efficient manner, Mr. Smeaton’s account
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of the reply made by the Earl to Mr. Weston is so
characteristic of him, that we quote his own words.
Lord Macclesfield told him “that there was -one of their
body whom he could venture to, recommend to ‘the
business ; yet that the most material part of what he
knew of him was, his” having within the compass of the
last seven years recommended himself to the Society by
the communication of several mechanical inventions and
improvements ; and that though he had at first made it
his business to execute thmos in the instrument way
(without having ever been bred- to the trade), yet on
account of the merit of his performances he had been
chosen a member of the Society ; and that for about three
yearf past, having found the business of a philosophical
instrument maker not likely to afford an adequate recom-
pense, he had wholly applied himself to such branches of
mechanics as he (Mr. \Vest011) had appeared to want;
that he was then somewhere in Scotland, or in the north
of England, doing business in that line; that what he
had to say of him further was, his never having known
him undertake anything but what he completed to the
satisfaction of those who employed him, and that Mr.,
Weston might rely upon it, when the business was stated
to him, he would not undertake it unless he clearly saw
himself capable of performing it.”*

This description seems to have been enough for Mr.
Weston, who immediately addressed Mr. Smeaton on
the subject. News then travelled so slowly, and the
particulars which had got abroad .relating to the accident
at the Lddystone were so meagre, that Smeaton did not
know that the lighthouse had been totally destroyed.
When he at length reccived Mr. Weston’s letter, more
than a month after the accident, he fancied that it was
only the repair of some of the upper works that was
required of him, and he replied that he had engagements

! Smeaton’s ¢ Narrative,” &e., p. 38.
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on hand that he could not leave upon an uncertainty.
The answer he received was, that the former building
was totally destroyed—that the lighthouse must be re-
built—and the letter concluded with the words, ¢ thou
art the man to do it.”

Smeaton then returned to town and proceeded to take
the matter in hand. The subject was wholly new to him ;
but he determined to investigate it thoroughly, and le
lost no time in doing so. One of the earliest conclusions
he arrived at was, that stone was the proper material
with which to rebuild the lighthouse, though the supe-
riority of timber was strongly urged upon him. The
popular impression, which also prevailed amongst the
DBrethren of the Trinity House, was, that * nothin® but
wood could possibly stand on the Eddystone ;” and many
were the predictions uttered as to the inevitable failure
of a structure composed of any other material. The
first thing which our engineer did in the matter was to
examine carefully the plansand models of the two former
lighthouses; by which he sought to ascertain their
defects, with a view to their avoidance in the intended
new erection. In the course of this inquiry, he became
more and more convinced that a great defect in the late
{building had been its want of Weight, through which it
had rocked about in heavy storms, and would probably
have been washed away before long if it had not been
burnt; and he came to the conclusion, that if the light-
house was to be contrived so as not to give way to the
sea, it must then be made so strong as that the sea
must be compelled to give way to the building. He
also had regard to durability as an important point in
its re-erection. To quote his own words: “In con-
templating the use and benefit of such a structure as
- this, my ideas of what its duration and continued
existence ought to be, were not confined within the
boundary of gne Age or two, but extended themselves
to look towards a possible Perpetuity.”
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Thus, before Smeaton had proceeded very far, he had
come to the firm conviction that the new lighthouse
must be built of stone. Nevertheless, he resolved to
preserve the conical form of Rudyerd’s building, but to
enlarge considerably the diameter of the foundation,
and tlius increase the, stability of the whole superstruc-
ture. The idea of the bole of a large spreading oal-
tree presented itself to his mind as the natural model
of a column, presenting probably the greatest possible
strength. _Another point which he long and carefully
studied, was the best mode of bonding the blocks of
stone to the rock and to each other, in such a way
as that not only every individual piece, but the whole
fabrig, should be rendered proof against external force.
Binding the blocks together by iron cramps was con-
sidered, but dismissed as insufficient, as well as im-
practicable. Then the process of dove-tailing occurred
to him—a practice then generally applied to carpentry,
though scarcely as yet known in masonry. Still more
suitable for his purpose was the method which he had
observed adopted in fixing the kerbs along the London
footpaths, by which the long pieces or stretchers were
retained between the two headers or bond-pieces, whose
Leads being cut dovetail-wise, adapted themselves to and
bound in the stretchers; and the tye being as good at the
bottom as at the top, this arrangement, he conceived, was
the very best that could be devised for his purpose.

From these beginnings he was readily led to think
that if the blocks themselves, both ‘inside and out, were
all formed into large dovetails, they might be managed
so as mutually to lock one another together, being pri-
marily engrafted into the rock; aud in the round and
entire courses, along the top of the rock, they might all
proceed from and be locked to one large centre stone.
By thus rooting the foundations into the rock, and also
binding every stone by a similar dovetailing process
to every other stone in each course, upon which the sea
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could only act edgeways, he conceived that he would
be enabled to erect a building of a strength sufficient to
resist the strongest force of winds and waves that was
likely to be brought against it.

Having thus thought out the subject, and deliberately
matured his views—carefully stuglying, amongst other .
works, ¢ Wren’s Parentalia’ and Price’s account of the
building of Salisbury Cathedral—he proceeded to design]
a lighthouse on the principles we have thus summarily
indicated ; and, with a few modifications rendered ncces-v
sary by the situation and the various circumstances
which presented themselves in the course of the work,
he proceeded to carry his design into effect in the
building of the third Eddystone Lighthouse.

All this had been done before Mr Smeaton had even
paid a visit to the site on which the lighthouse was to
be built.  The difficulty of reaching the place was great,
and his time was precious. Besides, he thought it best
to prepare himself for his first visit by completing his
thorough preliminary investigation of the whole case.
It was not until the end of March, 1756, that he set out
from London to Plymouth for the purpose of making
his first inspection of the rock. He wasno less than six
days in performing the journey, of which he says, “I had
nothing to regret but the loss of time that I suffered,
which was occasioned chiefly by the badness of the roads.”
At Plymouth he met Mr. Josias Jessop, to whom he had
béen referred for information as to the previous light-
house. Mr. Jessop was then a foreman of shipwrights,
called a quarterman, in Plymouth Dock—a man of much
modesty, integrity, and ingenuity in mechanical matters.!
Mr. Smeaton also found him to be a competent draughts-
man and an excellent modeller, and he checerfully ac-
knowledged the great assistance which he obtained from
him dwing the progress of the work. Smeaton showed

! His son, William Jessop, the en- | and afterwards rose to great eminence
giucer, became a pupil of Smeaton’s, | in the profession.



Cuar. IV, SMEATON'S LIGHTIIOUSE ON THE EDDYSTONE. 31

Jessop the plan of the stone building which he had
already made. The foreman expressed his great surprise
on first looking at it, having made up his mind that the
lighthouse could only be reconstructed of wood. But he
readily admitted the superiority of a stone structure,
if 1t could be made to stand in so very exposed and
dangerous a situation.

Mr. Smeaton was anxious to go off to the rock at
once ; but the wind had been blowing fresh for several
days, and there was so heavy a sea in the Channel, that
it was not until the 2nd of April that he could set sail.
On reaching the Eddystone, the sea was breaking upon
the landing-place with such violence, that it was impos-
sible to land. All that Smeaton could do was to view
the cone of bare rock—the mere crest of the mountain
whose base was laid so far down in the sea-deeps beneath
—over which the waves were lashing, and to form a
more adequate idca of the very narrow as well as tur-
Lulent site’on which he was expected to erect his building.
Three days later he made a second voyage, and he
rejoiced on this occasion to be able to set his foot for
the first time upon the Iiddystone. He stayed there for
more than two hours, and thoroughly examined the rock ;
being at length compclled to leave it by the sea, which
began to br eak over 1t as the tide rose. The only traces
fhat he could find of the two former lighthouses were
the iron branches fixed by Rudyerd, and numerous traces
of those fixed by Winstanley. On a third attempt to
make the rock, Mr. Smeaton was foiled by the wind,
which compelled him to re-iand without even having got
within sight of it.  After five more days—during which
the enginecr was occupied in looking out a proper site
for a work-yard,! and examining the granite in the neigh-
bourhood for the purposes of the bmldlno———he nnde a

e e e

! The work-yard eventually fixed | Dlymouth and Devonport, behind
upon was in a field adjacent to Mill | Drake’s Island.
Bay, situated about midway between |
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fourth voyage, and although the vessel reached the rock,
the wind was blowing so fresh and the breakers were so
wild, that it was again found impossible to land. He
could only direct the boat to lie off and on, for the pt
pose of watching the breaking of the sea and its ‘lctllj]l
upon the reef. "A fifth trial, made after the lapse of" :
week, proved no more successful After rowing abent
all day with the wind ahead, the party found themsels. -
at might about four miles from the Eddystone, nei.
which they anchored until morning ; but wind and 1;;:1.:
coming on, they were forced to return to harbour withotit -
accomplishino their object. ,

The sixth attempt was successful, and on the 22nd of
Aprll after the lapse of seventeen days, Mr. Smeaton

was able to cffect his second landing at low water, . After
a further inspection, the party retreated to their sloop
which lay off until the tide had fallen, when Smeaton
again landed, and the night being perfectly still, he says,
«T went on with my business till nine in the evening,
having worked an hour by candle-light.” On' the 23rd
he landed again and pursued his operations; but this
time he was interrupted by the ground swell, which sent
the waves upon the reef, and, the wind rising, the sloop
was forced to put back to Plymeuth. Mr. Smeaton had,
however, during this visit,. secured some fiftcen hours’
occupation on the rock, and taken dimensions of all its
parts, to enable him to construct an accurate model of
the foundation of the proposed buﬂdmg He succeeded
in -obtaining such measurements as he thought would
enable him to carry out his intention; but to correct
the drawing, which he made to a scale he deter-
mined upon attempting a seventh and final . -voyage of
inspection on the 28th of April. But again the sea was
found so turbulent, that a landing was™ impossible.
Another fortnight passed, the weather still continuing
unfavourable ; but meanwhile the engincer had been
maturing his design, and ‘making all requisite prelimi-
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nary arrangements to proceed with the work. Among the
other facilities required for carrying on the operations,
was the provision of an improved landing-place, which
he regarded as of essential importance. Ile also drew up
a car eful code of regulations for the guidance and govern-
ment of the fu‘tlﬁcers. and others who were to be em-
ployed in constructing the Jighthouse. Iaving done all
this, he arranged to proceed to London, but not until he
had paid three more vigits to the rock for the purpose
of correcting his measurements;-in _one of which he got
M drenched by the spray. e
On his return to town, Mr. Smeaton made his report

to the proprietors, and was fully authorised by them to
carry out the design which he had now matwed. HHe
accordingly .proceeded to make a complete model' of
the lighthouse as he intended it to be built. His
expertiiess in handling tools now, proved of the greatest
use to him. As every course of stones in it involved
fresh adaptations and the invention of new forms to
give the requisite firmness and stability to the whole, it
1s obvious that he secured greater accuracy by executing
the work with his own hands, than if hé had entrusted
it to any model-maker to carry out after given dimen-
sions and, drawings, however accurately they might

-1 He thus sfates the reasons which
prevailed with him in undertaking
the construction of this model with
bis own hands: “ Those who are not
in the practice of handling mechanical
tools themselyes, but are under the-
neeessity of appl) ing to the manyal
vperations of others, will undoubtedly *
conclude that-T-would have saved.
much time by employing the hands
of others in this matter; and on the
idea of the design being already fixed,
and fully and flccmatcly as well as,
distinctly made out—that is, sup-
pusing tire thing done that was wanted
to be done—it certainly would have
been so; apd had I wanted a dupli-
cate of any part, or of the whole,

VOL. II.

when doue, I should certainly have
had -recourse to the hands of others.
But such as are in the use of hand-
ling tools for the purpose of con-
trivance and invention, will clearly
sec that, provided I could work with
asmucl: facilit y and despatch as those
I might Rappen to meet with and
employ, I should save all the time

, and difficulty, and often the vexation,

mistakes, and disappointments that
arise from a communication of one’s
own idecas to others; and that when
steps of invention are to follow one

- another in succession and dependence

on what preceded, under such circum-
stances it is not eligible to make usc
of, the hands of others.”

D
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have been laid down upon paper. After more than
two months’ close work, the model was ready, when it
was submitted to a meet-
ing of the proprietors and
unanimously approved, as,
alsgp by the Lords bt
. Admiralty, beford i
it was afterwards laid.
‘The engineer then sel ok

———/'/fBN’lymouth to enl
upon thé neCCSS'ETy"ﬁl/-’
rangements for preparing
the foundations,—arrang-
ing with Mr. Roper, at
Dorchester, on his way,
for a supply of Portland
stone, of which it was

finally determined that
the lighthouse should

DT 1nclpally be built.
' g %527 Antificers and foremen
fdnd 0 40FT were appomted working
SECTION OF SMEATON'S LIGETHOUSE. COIllP"LlllOS auanged vess.

sels provided for the transport of men and materials,
work-yards hired and prepared, and Mr. Jessop was
appointed the general assistant, or, as 1t is now termed,
the Resident Engineer, of the building. Mr. Smeaton
himself fixed the centre and laid down the lines on, the
afternoon of the 3rd of August, 1756, and L
time forward the work oproceede‘d, though with many
interruptions, caused by bad weather and hehvy reus.
At most, only about six hours’ labour could be flons af «
time ; and when the weather was favourablegji o1l v
that no opportunity should be lost, the men pr oceedeﬁ“
by torchlight. The principal olgect of the first.season
was to get the dovetail recesses cut out of the rock for
the reception of the foundation-stones, To facilitate this
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process, and avoid the delay and loss of time involved
" by frequent voyages bgtween the Eddystone and the
shore, the Neptune buss was cmployed as a store-
vessel and rode at anchor,.at a convenient distance from
the 1‘00]\, in about twenty fathoms water. But, as the
scason advanced, it became more and more dlﬂﬁcult to
carry on the operations. IFor many days together the
men could not land, and, even if they had been able to
do so, they must have been washed off the rock unless
lashed to it. At such times the provisions in the Nep-
tune occasionally ran short, no boat being able to come
off from Plymouth in consequence of the roughness of
the weather. Towards the end of October, the yawl
riding at the stern of the buss broke loose by stress of
weather, and was thus lost. Mr. Smeaton was most
anxious, however, to finish the boring of the foundation-
holes during ‘that scason, so aseto commence getting
in the lowcr cowses at the beginning of the next.
The men, therefore, still persevered when the weather
per mlttcd, though sometimes they were only able to
labour for two hours out of the twenty-four. About the
end of November, the whole of the requisite cutting
in the rock had been accomplished without accident,
and the party prepdred to return to the yard on shore,
and proceed with the dressmg of the stones for the
work of the ensuing year.

The voyage of the buss to port, however, proved a
very dangerous one, and the engineer ‘md his men
narrowly escaped shipwreck. Not being able, in con-
sequence of the gale that was“blowing, to make Ily-
mouth Harbour, the Neptune was steered for Fowey,
on the coast of Cornwall.- The wind rose higher and
higher, until it blew quite a storm; and in the night,
\Ir. Smmton, hearing a sudden alarm and clfxmoul
amongst the crew overhead, ran upon deck in his shirt
to ascertain the cause. It was raining hard, and quite «
hwrricane was raging. It being very dark,” he sy,

D 2
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“the first thing I saw was the horrible appearance of
breakers almost surrounding us; John Bowden, one of”
the seamen, crying out, ‘ For God’s sake, heave hard at
that rope if you mean to save your lives!’ I immedi-
ately laid hold of the rope, at which he himself was
hauling as well as the other seamen, though he was alsp,, .
managing the helm. I not only hauled with fall iy
strength, but called to and encouraged the workinci tn
do the same thing.” The sea was now heard bycuking
with tremendous violence and noise upon the rock: In
this situation the jibsail was blown to pieces, Bl »to -
save the mainsail, it was lowered, when fortunately ‘the
vessel obeyed her helm and she 10unded off. 'The night
was so dark that nothing of the land could be seen, and
the sailors did not know at what part of the coast they
were ; and in this uncertainty the vessel’s head was put
round to sea again, the waves occasionally breaking
quite over her. At daybreak they found themselves
out of sight of land, and the vessel driving towards the
Bay of Biscay. - Weanng ship, they stood once more
for the coast, and before night they sighted the Land’s
End, but could ‘not then make the shore. Another
mght and day passed, and, a vessel coming within sight,
signals of distress were e\dublted and from her the
Neptune learned in what direction to steer for the
Scilly Islands. = The wind coming round, however, they
bore up for the Land’s End again, passed the L1za1d
then Deadman’s Point, then Rame Head, and finally,
after having been blown about.at sea for four days, they

came to an anchor in Plymouth Sound, greatly to the
joy of their friends, who had begun to despalr of their
reappearance. '

The winter was fully occupied on shore in dressing

stones for the next summer’s work. Mr. Smeaton him-
self laid out all the lines on the workroom floor,' in

! Mr. Smeaton had considerable | floor sufficiently large on which to fit _
difficulty in finding a room with & | all the moulds together in the order
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order to insure the greatest possible accuracy in size
and ﬁttmg Nearly four hundred and fifty tons of stone
wefe thus dressed by the time the weather was suffi-
.ciently favourable for the commencement of the building.
At the same time he bestowed great pains upon experi-
ments, which he himgelf conducted, for the purpose of
determining the best kind of cement to be used in laying
the courses of the lighthouse, and eventually fixed upon
cqual quantities of the lime called dlue lias and that
called terra puzzolano, a sufficient supply of which he
was fortunate enough to procure from a merchant at
Plymouth, who had imported it on adventure, and was
willing to sell it cheap. It was also settled to use the
finest grout for the intervals between the upright or
side joints of the dovetailed part of the work. In the
early part of the spring he made several visits of inspec-
tion to the quarries where the rodgh stones were being
prepared, in order to satisfy himself as to the progress
made. On one of such occasions a severe storm of
thunder and lightning occurred at Lostwithiel, by which
the church spire was shattered; and this turned his
attention to the best mode of protecting his lighthouse
against a similar accident. In the mean time he trans-
mltted an account of the storm and the effeets of the
lightning on Lostwithiel Chureh to the Royal Society,
-amongst whose papers it stands recorded.! Dr. Franklin
had shortly before published his mode of protecting
lofty buildings by means of conductors, and Mr. Smeaton
eventually determined, for the sepurity of his lighthouse,
to adopt this plan.

The building on the rock was fairly begun in the

in which they weroe to be permanently | son. But at length, by taking down
fixed. The ehgincer applied to the | o partition in the coopers’ wox]\shops,
Mayor of l’lymouth for the use of | he was eventually enabled to effect
the Guildhall for the purpose, bué | his purpose withbut exposing himself
he was refused on the pretence that | to.further refusals from the local mag-
the chalk-lines would spoil the floor.  nates of Plymouth.

Ile was also refused the use of the ! ¢ Philosophical Transactions,’ vol.
Assembly-rooms for some similar rea- 50, p. 198.
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summer of 1757, sheers having been erected gnd the
first stone, of two and a quarter tons weight, having
been landed and securely set in its place on the morning
of Sunday the 12th of June. By the evening of the
following day the first course of four stones was safely
laid.® The work’ then proceeded from time to time, as
the weather permitted ; and the second course, of thir-

teen pieces, was completed by G{ﬂ;eﬂ M OF dlie samn
month. The workmen were occhsionally ity rinpied by
ground-swells and heavy seas, which!' ]\( . thongwii~the

-

roc]\ for days together. At length, o\,ﬂne’&mth course
being laid, it was found that the building had been raised
above the average wash of the sca, and the progress
made after that time was much more rapid. TFrom
thence the rest of the structure was raised in regular
entire courses.

The manner in which the stones were prepared in the
yard,-arranged in courses, and brought cff in the vessels,
so that they could be landed in their proper order and
fixed in their proper places, was simple and effective.
When the separate pieces of which a course was to con-
sist were hewn, they were all brought together in the
work-yard, fitted upon the platform in the exact sites
they were to occupy in the building, and so marked
and numbered that they could readily be restored to
their proper relative positions. So much preliminary
care having been taken, no difficulty or confusion
occurred in the use of the materials, whilst the pro-
gress of the building was also groqtly accelerated.
For the actual details of the manner in which the
masonry was proceeded with, we must refer the pro-
fessional reader to Smeaton’s own ¢Narrative, which

! The sloping form of the rock, to ‘ creasing until it reached the upper
which the foundation of the building | level of the rock. Thus the second
was adapted, required but this small | course consisted of thirteen picces, the
number of stones for the lower  third of twenty-five, and so on.
course ; the diameter of the work in-
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is remarkably minute, and as a whole exceedingly in-
teresting.!

Mr. Smeaton superintended the construction of nearly
the entire building. If there was any post of danger
from which the men shrank back, he immediately
stood forward and tbok the front place. Omne morn-
ing in the summer of 1757, when heaving up the
moorings of the buss preparatory to setting sail for the
rock, the links of the buoy-chain came to a considerable
strain upon the davit-roll, which was of cast iron, and
they began to bend upon the convexity of the roll. To
remedy this, Smeaton ordered the carpenter to cut some
trenails into short pieces, and split each length nto two,
with the view of applying the portions betwixt the chain
and the roll at the flexure of each link, and so relieve
the strain. DBut some ,one said thatif the chain should
break anywhere between the rdll and the tackle, the
person that applied the pieces of wood would be in
danger of being cut in two by the chain or carried over-
‘board along with it. On this Smeaton, making it a
rule never to require another to undertake what he was
afraid to do himself, at once stepped forward and took

. ! The careful manner in which the | mant wedge, or that with the point

details of the foundation work were
carried on is related by Smeaton at
great length. One of his expedients
is worthy of potice—the method
by which he gave additional firm-
ness to the stones dovetailed into
the rock, by oak-wedges and cement
inserted between each. To receive
the wedges, two grooves were cut
in the waist of cach stone, from the
top to the hottom of the cowrse, an
inch in depth and three inches in
width. The carpenters dropped into
each groove two of the oaken wedges,
onc upon its head, the other with its
point downwards, so that the two
wedges in each groove lay heads and
points; on which the ono was easily
driven down upon the other. A
couple of wedges were also pitched
at the top of cach groove; the dor-

upward, being held in the hand,
while the drift wedge, or that with
its point downward, was driven with
a hammer. The object of this wedg-
ing was to preserve the whole mass
steady together, in opposition to the
violent agitation of the sea. In
addition to this, a couple of holes

" being bored through every picce of

stone, one course was further bound

to another by oak trenails, driven|
stiffly through, and made so fast that,
they could more easily be torn asun-\
der than pulled out again. “ No

assignable power,” says Smeaton,

“ less than would by main stress pull \
these trenails into two, could lift one

of these stones from their beds when

so fixed, exclusive of their natural

weight, as all agitation was prevented

by the lateral wedges.”
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“the post of honour,” ashe called it, and attended the
getting in of the remainder of the chain, link by link,
until the operation was completed. .

Whilst working at the rock on one occasion, an aceci-
dent occurred to him which might have been attended
with serious consequences, but in which he displayed his
usual” cheerful courage. The men were about to lay
the centre stone of the seventh course on the evening of
the 11th of August, when Mr. Smeaton was enjoying
the limited promenade afforded by the level platform of
stone which had with so much difficulty been raised’; but,
making a false step into one of the cavities made for the
joggles, and being unable to recover his balance, he fell
from the brink of the work down among the 1ocks on the
west side. The tide being low at the time, he speedily
got upon his feet and at first supppsed himself little hurt,
but shortly after he foand that one of his thumbs had
been put out of joint. He reflected that he was fourteen
miles from land, far from a surgeon, and that uncertain
winds and waves lay between. He therefore determined
to reduce the dislocation at once; and laying fast hold
of the thumb with his other hand, and giving it a violent
pull, it snapped into its place again, after which he
proceeded to fix the centre stone of the building.

The work now went steadily forward. Occasional
damage was done by the heavy seas washing away
the stones, tools, and materials; but these losses were
quickly repaired, and by the end of the season the ninth
course of stones had been laid complete. The follow-
ing winter was very tempestuous. The floating light-
vessel, stationed about two miles fromr the rock, was
driven from its moorings by the force of the sea, but
eventually got safe into harbour. It was the 12th of
May before another landing could be effected by Smeaton
and his workmen, when he was no less delighted than
surprised to find the entire work as he had left it six
months before. Not a block had been moved. The
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cement was found to have set as hard as the stone itself,
and the whole of the building which had been raised
was one sqlid mass. _

The rock-tackle, with sheers and windlass, having
been again fixed, the erection proceeded with compara-

PROGRESS OF TRE WOREKS 10 THE 13TH COURSE
o

tively few intgrruptions until the 24th of September,
1758, when the twenty-fourth course was finished, which
completed the solid part of the pillar and formed the floor
of the store-room. The building had now been raised
thirty-five feet four inches above its base, or consider-
ably beyond the heavy stroke of the waves. Above this
point were to be formed the requisite apartments for the
lighthouse-keepers. The walls of these were twenty-six
inches thick, constructed in circles of hewn blocks, sixteen
pieces forming each circle, all joggled and cramped, so
. as to secure perfect solidity. The stones were further
grooved at the ends, and into the grooves tightly-fitting
pieces (thombs) of Purbeck marble were fixed solid with
well-tempered mortar, making the whole perfectly firm
and water-tight. At the end of the season the twenty-
ninth course was set, and a temporary house was erected
over the work for its protection during the ensuing
winter.

While living at Plymouth, Smeaton used to come out
upon the Hoe with his telescope, in the eamly grey of
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the morning, and stand gazing through it in the direc-
tioh of the Rock. The Hoe is an elevated promenade,
occupying a high ridge of land extending between Mill
Bay and the entrance to the harbour, the citadel occu-
pying its eastern end. It forms the sea-front of Ply-
mouth, and overlooks the strikingly beautiful scenery of
the Sound. St. Nicholas’s Island, strongly fortified, lies
immediately in front of it; beyond, rising green from
‘the water’s edge, is Mount Edgcumbe Park, with its

. SMEATON ON THE HOE. [By P Skelon, aud L. Hunrd ]
L]

masses of noble woods backed by green hills. The land
juts out in rocky points on either side the bay, some
of which are capped with forts and batteries; whilst
in the distance now lies the magnificent barricade of the
Breakwater, midway between the bluffs of Redding and
Staddon Points, boldly interposing between the swell of
the Sound and the long ocean waves rolling in from the
Atlantic. From the Hoc the Spanish Armada was first
descried making for the English coast. It was the look-
out of Drake, as it now was of Smeaton, but with a
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far different purpose. After a rough night at sea, he
had no eye for-the picturesque beauties of the Sound :
his sole thought was of his lighthouse ; for though he had
doneall that human care, forethought, and skill.could do
to root his column firmly upon that perilous rock, he was
not yct altogether free from anxiety as to the security
of the foundation. There were still many who persisted
in asserting that no building erected of stone could pos-
sibly stand upon the Eddystone; and again and again .
the engineer; in the dim grey of the morning, would |
come out and peer through his telescope at his deep-sea |
lamp-post. Sometimes he had to wait long, until he,
could see a tall white pillar of spray shoot up into the |
air. Thank God! it was still safe. Then, as the light l,
grew, he could discern his building, temporary house '
and all, standing firm amidst the waters; and, thus fnr;
satisfied, he could proceed to Iis workshops, his mind
relieved for the day.

At the end of the third year’s operations the en-
gineer returned to London to proceed with the designs
for the iron rails of the balcony, the-cast and wrought
iron'and copper works, as well as the glass for the
lantern, all of which were, like the rest of the work,
manufactured under his own eye. The ensuing season
proved so stormy that it was the 5th of July before
the workmen could land upon the rock and recom-
mence their building operations for the year; but
from this point they proceeded with such rapidity—
the whole of the stones being now in readiness to be
placed—that in thirteen days. two -entire rooms with
their proper coverings had been erected upon the
column ; and by the 17th of August the last pieces of
the corona were set, and the forty-six courses of masonry
were finished complete. The column was now erected
to its specified height of seventy feet. Tl}e last mason’s
work done was the cutting out of the words “Lavs
Dro” upon the last stone set over the door of the lan-
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tern. Round the upper store-room, upon the course
unc}er the ceiling, had been cut, at an earlier period,
“Except the Lord build
the house, they labour
in vain that build it.”
Tke iron work of the
.balcony and the lan-
\ thernwere nexterected,
. andoverall the giltball,
the screws of which
Smeaton fixed with his
own hands, “that in
case,” he says, “any of
them had not held quite
tight and firm, the cir-
ra on 2 e comman, snoviio 95 Gumstance might not
. have been slipped-over
without my knowledge.” Moreover, this,piece of work
was dangerous as well as delicate, being performed
at a height of some hundred and twenty feet above
the sea. Smeaton fixed the screws while standing on
four boards nailed together, resting on the cupola ; his
assistant, Roger Cornthwaite, placing himself on the
oppesite side, so as to balance his weight whilst he pro-
ceeded with the operation.

The engineer’s work was now so nearly ended, and
his anxiety had become so great, that he could not leave
it, but took up his abode in the lighthouse, putting his
own hands to the finishing of the window-fittings (for

)skilled workmen were difficult to be had at the light-
| house) and seeing to the minutest details in the execution
\ of the undertaking. At length the lantern was glazed,
\ the - lightning-conductor fixed, the rooms were fitted up,
t and the builder looked upon the work of his hands all
« finished and complete. The light was first exhibited on
the night of the 16th of October, 1759, and the column
still stands as firm as on the day on which it was
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erected. About three years after its completion, one
of the most terrible storms ever kmown raged for
days along the south-west coast; and though incalcu-
lable ruin was inflicted upon harbours and shipping
by the hurricane, all the damage done to the lighthouse
was repaired by a little gallipot of putty.

The Eddystone Lighthouse has now withstood the
storms of nearly a century,—a solid monument to the
genius of its architect and builder. Sometimes, when
the sea rolls in with more than ordinary fury from the
Atlantic, driven up the Channel by the force of a
south-west wind, the lighthouse is enveloped in spray
and its light is momentarily obscured. But again it is
seen shining clear like a star across the waters, a warning
and a guide to the homeward-bound. Occasionally, when
struck by a strong wave, the central portion shoots up
the perpendicular shaft and leaps quite over the lan-
tern, At other times, a tremendous wave hwls itself
upon the lighthouse, as if to force it from its foundation.
The report of the shock to one within is like that of a
cannon : the windows rattle, the doors slam, and the
building vibrates and trembles to its very base. But
the tremor felt throughout the lighthouse in such a case,
instead of being a sign of weakness, is the strongest
proof of the unity and close connection of the fabric in
all its parts.

Many a heart has leapt with gladness at the cry of

1 At first the men appointed as
lightkeepers were much alarmed by
the fury of the waves during storms,
The year after the light was exhi-
bited, the sea raged so furiously that
for twelve days together it dashed
over the lighthouse so that the men
could hot open the door of the lan-
tern or any other. In a letter ad-
dressed to Mr. Jessop by the man
who visited the rock after such a
storm, he says : “ The house did shake
as if a man had been up in a great
trce. The old men were almost

frightened out of their lives, wishing
thay had never seen the place, and
cursing those that first persuaded
them to ge there. The fear seized
them in the back, but rubbing them
with oil of turpentine gave them re-
lief.” Since then, custom has alto-
gether banished fear from the minds
of the lighthouse-keepers. The men
became so attached to their home,
that Mr. Smeaton mentions the case
of one of themn who was even accus-
tomed to give up to his companions
his turn for going on shore!
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“ The Eddystone in sight!” sung out from the maintop.
Homeward-bound ships, from far-off ports, no longer
avoid the-dreaded rock, but eagerly run for its light
as the harbinger of safety. It might even secm as if
Providence ;had placed the reef so far out at sea as the
foundation for a beacon such as thir, leaving it to man’s
skill and labour to finish His work. On entering the
English Channel from the west and the south, the cau-
tious navigator feels his way by early soundings on the
great bank which extends from the Channel into the
Atlantic, and these are repeated at fixed intervals until
land is in sight. Every fathom nearer shore increases
a ship’s risks, especially in nights when, to use the.
seaman’s phrase, it is “ as dark as a pocket.” The men
are on the look-out, peering anxiously into the dark,
straining the eye to catch the glimmer of a light, and,
when it is known that “the Eddystone is in sight!”
a thrill runs through the ship, which can only lLe
1 appreciated by those who have felt or witnessed it after
| long months of weary voyaging. Its gleam across
the waters has thus been a source of joy and given a
sense of deep relief to thousands; for the beaming of
a clear light from one known and fixed spot is infallible
in its truthfulness, and a safer guide for the seaman than
the bearings of many hazy and ill-defined headlands.

By means of similar lights, of different arrangements
and of various colours, fixed and revolving, erected upon
rocks, islands, and headlands, the British Channel is
now lit up along its whole extent, and is as safe
to navigate in the.darkest night as in the brightest sun-
shine. The chicf danger is from fogs, which alike hide
the lights by night and the land by day. Some of the
homeward-bound ships entering the Channel from North
American ports first make the St. Agnes Light, on the
Scilly Isles, revolying once in a minute,-at a.hecight of
138 fect above high water. Dut most Atlantic ships
keep further south, in consequence of the nature of the
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soundings about the Scilly Isles; and hence they oftener
make the Lizard Lights first, which are visible abhout
_twenty miles off. These are two in _number, standing
on the bold headland forming the most southerly point
of the English coast, against which the sea, beats with
tremendous fury in. south-westelly gales. From ‘this
point the coast retires, and in the bend lie Falmouth
(with a revolving hght on St. Anthony’s Point), IFowey,
the Looes, and Plymouth Sound and Harbour; the
coast-line again trending southward until it juts out
into the sea in the bold craggy bluffs of Bolt Head
and Start Point, oii the last of which is another house
with two lights,—oné¢ revolving, for the Channel, and
" another, fixed, to direct vessels inshore clear of the
Skerries shoal. But -between the Lizard and Start
Pomt, .which form the two extremities of this bend
in the land of Cornwall and Devonshire, there lies the
Eddystone Rock and Lighthouse, standing fourteen miles
out from the shore, almost directly in front of Plymouth.
Sound and in the line of coasting vessels steaming or
beating’ up Channel. From this point it gradually con-
tracts, and the way becomes lighted on both sides to the
Downs. On the south are seen the three Casquet Lights
on th Jersey side ; and on the north the two fixed lights
on Portland Bill. The next 1s St. Catherine’s, a bnlhant
fixed light on the extreme south point of the Isle of
Wight. Next are- the lights exhibited at different
heights on the Nab, and then the single fixed light exhi-
bited on the Owers vessel. DBeachy Head, on the same
line, exhibits a powerful revolving light. 285 feet above
high water, its interval of greatest brilliancy occurring
every two minutes. Then comes Dungeness, exhibiting
a fixed red light of great power, situated at the extre-
mity of the low point of Dungeness Beach. Next are
seen Folkestone, and then Dover, harbour lights; whilst
on the south are the flash light, recently stationed on
the Varne Bank ; and, further up Channel, on the French



48  SMEATON'S LIGHTHOUSE ON THE EDDYSTONE. Parr VI,

coast, is seen the brilliant revolving light on Cape
Grisnez. The Channel is-passed with the two Seuth
Foereland Lights, one higher than the other, on the left
and the Downs are entered with the Souﬂ wthead
floating light on the right; and when thes

North Sandhead foating llghts ]m ;
the one hand, and- the Nortlg
then the Tongue; the Prince’s (i
are passed. . The Nore Light\g
and from thence it'is-as easy for@& navigator to pﬂot
his ship up the Thames as for a foot-passenger to thread
his’ way. along the streets of London. .Such, in a few
words, is the admirable manper in which our coasts are
hghted up for the guidance of the mariner, and such are
among the benefits to- navigation which have followed
close upon Smeaton’s great enterprise—the building of
the Eddystone Lighthouse.
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Crap. V. SMEATON AS A CIVIL ENGINEER, 19

CIHAPTER V.

Mz. Syearon’s EXTENSIVE ExrpLovMENT As A CrviL ENGINEER.

Tue completion of the Eddystone. Lighthouse was' re-
garded as a matter of much interest, and it. excited so
eager a curiosity on ‘the part of the public, that for
some time Mr. Smeaton’s rooms at Gray’s Inn were the
resort of nuimerous visitors, “who called there for the
purpose of inspecting the model of his extraordinary
building. This at length so broke in upon his time, that
he found it necessary to depute his wife to attend to these
curious persons and explain to them the details of the
model. But it does not appear that his success led to his
extensive employment on engineering works for several
years, otherwise it is not probable that we should have
found him, in 1764, offering himself a candidate for the
vacant, office of receiver for the Derwentwater Hstates,
to which he was appointed about the end of that year.
There was as yet, indeed, but small demand for construct-
ive skill. The roads were still in a very bad state, bridges
were much wanted in most districts, and little had been
done to provide harbour accommodation beyond what
nature had effected ; but the country was too poor or too
spiritless to undertake their improvement on any com-
prelensive scale. The industria) enterprise of England
had not yet begun ; and the coulftry was content to jog
along in its old paths, displaying its energies principally
in warfare by land and sea. Thé victory of Wolfe on
the heights of Abraham occurred in the same year that
Smeaton completed his lighthouse on the Iddystone, and
doubtless excited a far.more general interest. It is true
the trade and commerce of the country were making
VOL. 1L B
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progress,' though they had to labour under heavy imposts
and serious restrictions. The public expenditure was
great, provisions were dear in proportion to wages, and
food-riots were frequent. Under these circumstances
domestic improvements, involving any unusual outlay,
were of a very limited character.. When Smeaton was
called upon to examine an undrained district, or a dan-
gerous and inaccessible harbour, or a decaying bridge,
he had little difficulty in advising what was best to be
done ; and his reports were searching, explicit, and almost
exhaustive. But then arose the invariable impediment.
The requisite improvements could not be executed without
money, and money was scarce and could not be raised.
Ience the greater number of his reports, though con-
taining much excellent and carefully-considered advice,
fell dead upon the minds of those to whom they were
addressed ; and no action was taken to carry them into
effect until the country had become richer, and a new race
of capitalists, engineers, and contractors had sprung into
existence.

One of the earliest subjects on which Mr. Smeaton was
consulted, was the opening up of river navigations. In
1760 he reported to the magistrates of Dumfries as to
the improvement of the Nith; but his advice—to form
a mnavigable canal rather than deepen and straighten
the river at a much greater cost—was not carried out
for want of funds. He was also consulted as to the
lockage of the Wear, the opening up of the naviga-
tion of the Chelmer to Chelmsford, of the Don above
Doncaster, of the Devonl in Clackmannanshire from Mel-
loch Foot to the Forth, of the Tetncy ITaven navigation
near Louth, and the improvement of the river Lea,
which has been a fertile source of contention amongst

! It may, however, be questioned | ported increased about a million ster-
whether the trade of England did ‘ ling during that period, the quantity
make progress dwing the twelve | exported was less by 60,000 tons.—-
years ending 1762 ; for we find that, ' Sce ¢ Chalmers’s Estimate,” p. 131.
although the value of the cargoes ex-
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engineers down even to our own day; but it does not
appear that any works of importance followed the elabo-
rate advice which he gave on those subjects. The first
large engineering undertaking which he conducted was
in his own county, where Le was employed in making
extensive repairs of-the dams and locks on the river
Calder in Yorkshire ; and he carried out many important
improvements in that navigation, the planning of which
required much skill and judgment, in consequence of the
rapid floods which swept down in rainy seasons from
Blackstone Edge. At the same time he was consulted
as to the Aire navigation from Leeds to its junction with
the Ouse, which he succeeded in greatly improving.
Another subject on which he was early and often
consulted was the recovery of the flooded lands in the
Lincoln Fens, and in the low-lying lands ncar Doncaster
and Hull, in Yorkshire. The river Witham, bLetween
Lincoln and Bgston, was still a source of constant grief
and loss to the farmers along its banks. It had become
choked up by neglect, so that not only had the naviga-
tion of the river become almost lost, but a large extent
of otherwise valuable land was constantly laid under
water. Inreporting on this subjectin 1761, Mr. Smeaton
was associated with Mr. John Grundy and Mr. Langley -
Edwards; and the result of their joint examination was
an elaborate report, accompanied by plans, in which
they clearly pointed out the causes of the existing evils
and the best mode of remedying them. For the pwr-
pose of improving the outfall, they recommended the
cutting of an entirely now river, about twelve and a half
miles in length, from a place called Chapel I1ill to a little
above Boston. They also at the same time recommended
a plan for the drainage of Wildmore and West Fens by
a new cut and sluice in place of the old Anthony’s Gout,
with sundry other improvements which they set forth in
detail.  But the total estimated cost being upwards of
40,0001., which was then considered « “ mint of money ™’
. E 2
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for a comparatively poor county to raise, the recom-
mendation of the consulting engineers produced no re-
sult ; #nd the greater part of the lands remained drowned
until they were effectually cleared of their surplus water
by Mzr. Rennie, about half a century later. Mr. Smeaton
was also consulted, in 1762, about the improvement of
the Fossdyke, an old cut joining the Trent and the
Witham, which had been allowed to fall into decay ;
but only a few pottering improvements were made, in
lieu of the thorough measure of general drainage which
he’so strongly recommended. After the lapse of twenty
years Mr, Smeaton was again called in, and further
advised the proprietors on the subject; but although he
then submitted a much more limited scheme, it was still
beyond the capability of the county to undertake it.

At a still later period he was consulted as to the
drainage of the Nortl: Level of the Fens, and the im-
provcd outfall of the river Nene at Wisbeach. In his
report on this subject, he went at great length into the
probable causes of the flooding of the fens, and from these
he reasoned out the improvements necessary for their
effectual remedy. The principal measure which he pro-
posed was, to build a powerful outfall sluice upon the
mouth of the Nene. In this report he brought the
observations which he had made while on bis journey
through the Low Countries to bear upon the case; and
he argued that, as the outfall channels at Middlesburgh
and Ostend were kept wholly open by sluices, the same
method would equally apply at Wisheach. But like his
predecessor Vermuyden, Mr, Smeaton did not seem suffi-
ciently to have taken into account the different circum-
stances of the two tracts of country; and it is perhaps
fortunate that his plans were not carried out, as subse-
(uent experience has shown that, if exccuted, they would
most probably have proved a failure.

Considerable success, however, attended his operations
in improving the drainage of the Isle of Axholme,
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originally executed by Vermuyden. The lower lyving
lands in the district had fallen into a wretched state
through neglect of the river outfalls; and when Smeaton
was consulted as to a remedy, he advised the diversion
of the old river Torne, which was carried out, and it
was also widened and deepened. The result was on the
whole highly satisfactory ; though, many years after, we
find Mr. Rennie describing the drainage as still very
imperfect, and urgently dem’mdmg an eﬁectual remedy.
It would occupy too much space to detail the works of
a similar kind on which Mr. Smneaton was consulted ;
but we may content ourselves with merely mentioning
the more important, which were these: the drainage of
the lands adjacent to the river Went, in Yorkshire ; the
Eax] of Kinnoul’s lands lying along the Almond and the
Tay, in Perthshire ; the Adling Fleet Level, at the
junction of the Ouse and the Trent; Hotham Carrs, near
Market Weighton ; the Lewes Laughton Level, in Sussex;;
the Potterick Carr Fen, near Doncaster; the Torksey
Bridge Fen, near Gainsborough; and the Holderness
Level, near Hull. These works, though of a highly
useful character, possess but small interest in a narrative,
and we therefore proceed to describe the undertakings
of a different character on which our engineer was about
the same time employed.

Having fully proved his mastery of the art of construe-
tion, and his skill in overcoming the difficulties arising
from insecure foundations, by his erection of the Iiddy-
stone Li ghthouse he was fr equently called upon for advice
as to the repairs of old bridges, as well as the erection
of new ones. Thus, in 1762, we find him consulted as
to the repairs of Bristol Old Bridge ; and in the following
year he was called upon by the Corporation of London to
advise them asto the best means of improving, widening,
and enlarging Old London Bridge. Although con-
siderable "LlfOl"lthllS and improvements had been made
in it, the structure was in a very rickety state and a source
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of constantly recurring alarm to the public. When
Labelye’s New Westminster Bridge was opened for traffic
in 1749, the defects of the old structure became more

" apparent than ever. The Corpordtion even went so far

as to entertain a project for rebuilding it. The city sur-
veyor, however, after examining the foundations of the
piers in 1754, declared them still to be good, and capable
of lasting for ages! His rcport relieved the public
anxiety for a time, and the old patching process went on
as before. The bridge was still overhung with houses
on either side, and the roadway Letween them was very
narrow and dark. Labelye’s opinion was then taken as

e - &

; T

OLD LONDON BRIDGE BiEFURE THE ALTERATION OF 1744

[ Afer the Faiuting by Saroucl Scott ]

to the improvement of the structure, and he recommended
the removal of. the starlings, which so blocked up the
waterway as to cause a fall of nearly five feet during
the greater part of every tide.* He also advised the re-
moval of some of the piers, as had been recommended
by Sir Christopher Wren, and throwing several of the
arches together. The discussions of the Common Council,
however, ended in the proposal to ercct a new bridge
at Blackfriars, and the removal at the same time of the
houses from the old bridge, both of which measures
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" were eventually carried out. The great middle pier was
also recmoved, and the two adjoining locks were thrown
into one by turning a new arch, which occupied the
whole space. .

OLD LONDON BRIDGE AFTER THEE REMQ\'AL OV ‘THE HOUISES.

[By . M. Wimporis ]

It was now i'ound, however, that the increased scour
of the water passing under the new archway placed the
adjoining piers in great peril, by washing away the
bed of the river under their foundations. The appre-
liensions of danger were such that but few persons would
pass either over or under .the bridge, and the Corporation
becoming alarmed, at this Jllnctu1~e sent in all haste for
Mr. Smea,ton. IIe was then living at his house at Aus-
thorpe, from whence he was summoned by express to
town.  On his arrival, he proceeded to survey the bridge
and examine the founchtlons which were 0'1v1ng way.
His advice to the Corporation was, to buy back imme-
diately the stones of the «City gates, which had recently
been taken down and the materials sold, and throw them
into the river outside the starlings, for the purpose of
protecting them against the scour of the river. Another
object of this measure, as explained in Smeaton’s reports,
was to restore the old dam by again raising a barrier
of stones across the water-way, and thus increase the
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head -of the cwrrent under the other arches, which was
necessary for the purpose of driving the wheels by means

wof which a considerable part of the water required for the
supply of the City was still raised. Mr. Smeaton’s recom-
mendations were adopted as the most advisable’ course
to be pursued under the circumstanees ; and horses, carts,
and barges were at once set to work, and the stones
were tumbled into the stream at the base of the tottering .
piers. - By these means the destruction of the foundmtlons
was temporarily stayed, and the process of patching up
the old bridge went on from time to time for sixty
years more, until it was at length effectually remedied
by the erection of the present structure.

In connection with the works at Old London Bridge,
Mr. Smeaton also furnished a design for a new pumping-
engine, which was placed in the fifth arch, and worked
by “the rise and fall of the tide. Before the invention of
the stéam-engine, this was an economical though an
irregular method of obtaining motive power. The same
tides that lifted great ships up the river and let them
down again twice in each day, then drove pumping-
engines and even flour-mills—the driving-wheels turning
one way as the tide rose and another as it fell.' This
power was, however, shortly superseded by the still

""'more economical power of steam : for the steam-engine,
though involving a considerable expenditure of coal,
proved cheaper in the end, because it was so much
more certain, regular, and expeditious than the natural
power of the tides.

The bridges erected &fter Mr. Smeaton’s original de-
signs, were those of Perth, Coldstream, and Banfl; the
only one which he erected i n Enohnd being at Hex-
ham, in Northumberland, which provcd a f'ulure. e
was consulted about the new br idge at Perth as early as
the year 1763, when he visited the place, fixed upon the
best site for the structure, and afterwards furnished the

! ¢ Eneyclopedia Metropolitana,” vol. vii., p. 139.
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design which was carried into effect. The river Tay
being subject to sudden floods—in one of which a former
bridge had been swept away—it was necessary to take
every precaution with the foundations, which were got
in by means of coffer-dams. That is, a row ef piles was
driven into the bed of the river, on which a quantity of
“gravel and even mould eartlr mixed together” was
thrown in all round the piles, with a view to render the
enclosed space impervious to water. Pumpin power
was then applied, and the bed of the river laid dry
within the coffer-dam tlms formed, after which the
gravel or clay was dug out to a proper depth, until a
solid foundation was secuved for the piers. Piles were
driven into the earth under the intended foundation-
fmme, and the building proceeded upward in the usual
way.! The bridge is a handsome structure, consisting
of scven principal arches, andeis about 900 feet in
length, including the approaches. It was completed
and opened for traffic in 1772, and has proved of great
service to the locality. ' :

Smeaton’s employment at Perth on this occasion in-
troduced him to a considerable amount of engineering
husiness in the North. He was consulted at Edinburgh
respecting the improved supply of water for that city,
and at Glasgow about the security of its old bridge.
But the most important work on which he was employed
in Scotland, about this time, was the designing and con-
struction of the Forth and Clyde Canal for connect-
ing the navigation' of the eastern and western seas.
The success of the Dukg of Bridgewater’s Canal had
directed public attention in 4ll parts of the kingdom to
the formation of similar lines of internal communica-
tion ; and the movement had also extended to Scotland.

L It may be worthy of remark I from England to conduct the works,
that John Gwin, the person rccom- slnpulatmw that they shoull®each ve-
mended by Mr, Simecaton to conduct | ceive wages at the rate of 14s. a
the trinl borings for the foundations, week,

took with him two experienced men
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James Watt, then carrying on a small business as a
mathematical instrument maker in Glasgow, had been
vemployed to survey a “ditch canal,” of a very limited
capacity, by a round-about route, through the Perthshire
lochs; but- his genius being as yet unrecognised, the
projectors thought it desirable to call in an engineer of
higher standing, and Smeaton was consulted by them in
1764¢. He had before been employed to examine the
Grand Trunk line, as surveyed by DBrindley, and his
report on the subject was regarded as a very able one.
Brindley was also advised with respecting the Forth and
Clyde scheme, but his time was so much occupied by the
projects which L was engaged in carrying out in the
western counties of England, that he could not under-
take the working survey ; and it was accordingly placed
in the hands of Mr. Smeaton. As early as the year
1764, we find him reporting upon the several schemes
which had been proposed for connecting the Forth with
the Clyde, and advocating the plan which in his judg-
nient was the best calculated to carry out the intentions
of the projectors. He declared himself strongly in
favour of forming the most direct line across the country
between the two Friths, of such a capacity as to accom-
 modate vessels of lalge burden. Lord Dundas, the
'leading promoter of the scheme, adopting the view put
forward by Mr. Smeaton, took the requisite steps to
obtain an Act authorizing thc construction of the Forth
and Clyde Canal, which passed accordingly, and the
works were commenced in 1768. 'The canal runs almost
parallel with the line of the wall 6f Antoninus, built by
the Romans to restrain the incursions of the Caledonian
tribes, some vestiges of which are said to be still trace-
able near Port Dundas, the point at which the main
canal joins the blvcle a few miles below Glasgow. It
1s about 38 miles in Ienoth and ncludes 39 loc]\s with
a rise of 156 fect from the sea to the summit level. It
was one of the most difficult works of the kind which
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had, up to that time, been constructed in the kingdom
the engincer ll‘me’ to encounter rocks and (111101\8’[11(18 ;
the ca.nal in some 1)1&COb passing over deep rivers, in others
along embankments more than twenty feet high, It
crosses many roads and rivulets, and two rivers, the
Luggic and the Kelvig,—the bridge over the latter being
275 feet in length and 68 feet in height.  The depth of
the canal was 8 feet, and vessels of 19 feet beam and
68 feet keel were capable of easily passing along the
navigation between the east and west coasts. .Although
the total cost of the undertaking was cstimated at only
about 150,00017., and the important uses of the navigation
were unquestionable, the greatest difficulty was experi-
enced in raising the requisite funds ; and long before the
canal could be opened to the Clyde, the works came to a
complete stand-still.  Twenty years passed before the
money could be raised to finish them, and this was only
cffected by the,aid of a public grant. At length the
canal was opened in 1790, having been finished by Mr.
Whitworth (one of Brindley’s pupils), and the opening
of the communication between the castern and western
seas was celebrated with great rejoicings,—the Chairman
of the Canal Committec symbohcrdly performing the feat
by launching a hogshead of water brought from the
Forth into the Clyde.

Mr. Smeaton was next employed to build a bridge
across the Tweed: at Coldstream. He furnished several -
designs, and that eventually selected by the trustees
exceuted under his superintendence. Tt consisted of five
principal arches of the segment of a circle, the centre one
being 60 feet 8 inches from pier to picer; the two next,
60 feet 5 inches ; and the two land or side arches, 58 feet.
The design presents no features worthy of special notice,
nor was any unusnal difficulty experienced in getting in
the foundations. The piers were.founded on piles driven
deep into the bottom of the river; and the building,
where beneath the level of the stream, was carried on, as
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at Perth, within coffer-dams. To give additional pro-
tection to the piers during winter time, when heavy
floods sweep down the valley of the Tweed, they were
surrounded by strong sheet-piling,' as well as by rubble
slopes pointing up stream. The bridge was finished at
a total cost of about 60007., and was opened for carriage
traffic'in October, 1766, having been rather mare than
three years in building.
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Whilst engaged on his engineering business in Scot-
land, Mr. Smeaton formed the acquaintance of Dr. Roe-
buck, the enterprising but eventually unfortunate pro-
jector of the Carron Iron Works near Falkirk. That
gentleman was one of the first who attempted to develope
the iron trade of Scotland, since hecome so important.
He was then engaged in the double task of carrying on

! Sheet-riling consists of a row of | from the effects of water. Cast-iron
timbers driven firmly side by side | is now employed in many cases for
into the ecarth, and is used for the | the same purpose, instead of timber.
protection of foundation-walls or piers
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iron works at Carron and working coul mines at Borrow-
stonness. Dr. Roebuck was a man full of expedients, and
possessed an uncommon knowledge of mechanics for his
time. Smeaton was a kindred spirit, whom he” very
early sought out and invited to his house at Kinneil,
near Borrowstonness,cfor the purpose of consulting him
as to the pumping machinery of his mines, and the vari-
ous arrangements of his iron manufactory at Carron.
Dr. Roebuck was one of the first to employ coal in
iron-smelting on a large scale, and for that purpose he
required the aid of the most powerful blowing apparatus
that could be procured. Mr. Smeaton succeeded in con-
triving and fixing for him, about the year 1768, a highly
effective machine of this kind, driven by a water-wheel.!
He also supplied the same Comp‘my with a design for a
double-boring mill for. cyhndels and guns, —the manu-
facture of carronades, or ¢ smasheus,” haVan' been a very
carly branch of the busmess at the Carron \VorLs. At
the same time he pointed out how the water, power of
the little river Carron might be so concentrated and
increased by damming, as to work .the apparatus he
contrived with the greatest possible effect. Smeaton
was afterwards repeatedly consulted by the Carron Com-
" pany as to the several manufactures carried on at the
works—such as the making of shot-moulds, the best form
of slide-carriages for guns, the construction of furnaces,
and such like matters, of which the plans and descriptive
details are to be found in his pubhshed reports.?
Another fine bridge, of which Smeaton furnished the
design in the year 1772, was that subsequently erected
over the river Deveron, near the town of Banfl in Scot-
land. It is of seven arches, segments of circles, and is of
the total length of 410 feet between the abutments, with

! The author endeavoured to ob- | na, it canna be allooed—we canna be
tain an inspection of this long-disused | fashed wi’ straingers here.”
apparatus, for the purposes of this 2 ¢ Reports of the late John Smea-
work, in the antumn of 1858; but & ton, 'R.S.” In 8 vols. London,
the xeply of the manager was, “Na, | 1812, Vol. i, pp- 359-412,
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a roadway twenty feet wide over all. The design is
similar in most respects to those of the bridges previously
erected by the same engineer at Perth and Coldstream ;
and the beauty of its situation, in the immediate vicinity
of Duff House, the mansion of the Earl of Fife, and its
noble surrounding grounds, rendexs it an object of even
greater pictorial interest.!

The only peculiarity to be noted in the designs of
Smeaton’s bridges, is the circular perforations left jn the
spandrels of the arches, somewhat after the method
adopted by Edwards at Pont-y-Pridd, and in several
Continental bridges. This had the cffect of lightening
the weight which pressed upon the piers and their
foundations, and was doubtless an advantage. e also
invariably adopted segmental or elliptical in preference
to semi-circular arches, probably because of the less cost
of bridges after the former design. Much ability was
displayed by our engineer in the designing of his centres,
which have been much admired for their strength as
well as economy of material.

Smeaton was much less successful in the construction
of his only English bridge than he was with his Scotch
ones. He was called upon to furnish the design for a
structure across the Tyne at Hexham, in 1777, and a
very handsome bridge of nine arches was erected after it
under the superintendence of Mr. Pickernell, the resi-
dent engineer. It had scarcely been finished ere a sub-
sidence in the foundations of one of the piers took place,
which was attempted to be remedied by sheet-piling
and filling up the cavities in the river’s bed with rough
rubble-stones. DBut it appeared that the foundations
had been imperfectly laid from the beginning. In
the spring of 1782 a violent spate or flood swept
down the Tyne, and in the cowrse of a fow hours
Smeaton’s beautiful Hexham Bridge lay a wreck in the

. . . .

1 See engraving at p. 2.
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bottom of the rviver., Writing to Pickernell, he said,—
¢« All our honours are now in the dust! It cannot now
be said that in the course of thirty years’ practice, and
engaged in some of the most difficult enterprises, not
one of Smeaton’s works has failed! Hexham Bridge is
a melancholy instancs to the contrary.” Thus the same
engineer who had founded a lighthouse far out at sea, so
firmly as to bid defiance to the utmost fury of the waves,
was baflled by an inland stream. “The news came to
me,” he says, “like a thunderbolt, as it was a stroke I
least expected, and even yet can scarcely form a prac-
tical belief as to its reality. There is, however, one
consolation that attends this great misfortune, and that
1, that I cannot see that anybody is really to bLlame, or
that anybody is blamed ; as we all did our best, accor dmo
to what appeared ; and all the experience I have gamed
is, not to attempt to build a bridge upon a gravel bottom
in a river subject to such violent rapidity.” The fault
committed seems to have been, that Smeaton was satis-
fied with setting his piers upon a crust of gravel slightly
bencath the bottom level of the river; and that the
icreased scour of the stream under the arches, caused
by the contraction of the water-way, had washed away
the bottom, and thus undermined the work. But the
founding of piers in deep rivers was as yet very imper-
fectly understood ; and the art was mot brought to its
perfection until the time of Rennie, who went down
through the bed of the river, far beneath all possible
scour, until he had reached a solid foundation, which he
also piled, and on that secure basis he planted the strong
masonry of his plers

Among his various works, Smeaton was ‘Llso eniployed
in the deugmng of harbours. With the exception, how-
ever, of Ramsgate, these were for the most part confined
to the improvement of the existing accommodation. At
St. Ives, in Cornwall, where he formed his first harbour,
in 1766, nature had provided a convenient haven
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enclosed in a bay between two headlands, one of which
was formed by “the Island,” and the other by Penolver
Point, as shown in the annexed plan. It was thus well
protected  from
the north, west,
and south, and
from the preva-
lent storms along
that coast, which
mostly blow from
a south-westerly
direction. All
that was wanted
to give slielter for
shipping from the
remaining quar-
ters, the east and
north-east, was the 1)10V1s10n of a pier running nearly
south from Castle Point. The works were calued out
after Smeaton’s design; and as the port is the seat of
considerable trade, arising from the pilchard fishery and
the mining operations of the country inland, the faci-
lities thereby provided for shipping, and the protection
to navigation along that coast, proved of great advantage
to the district.

Our engineer was also consulted respectlng numerous
other hmboms: Whitehaven, Workington, and Buistol,
on the west coast; Christchurch, Rye, and Dover, on
the south ; and Yarmouth, Lywn, Scarborough, and Sun-
derland, on the east; but in nearly every case want of
money prevented the improvements suggested by him
from being fully carried out. This was pre-emvinently
the case at Bristol, where the merchants gave him an
unanimous “vote of thanks” for his report and plan for
keeping the ships at the quay constantly afloat by dock-
ing the river, and also for enlarging the harbour by a
new canal through Cannon’s Marsh. But nothing was

PLAN OF SI' 1VES BAKRBOCR.
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done ; the Bristol vessels continued to lie upon the mud
and get “hogged,” and a considerable time elapsed be-
fore the commercial interest became alive to the neces-
sity of improving the conveniences of the harbour. This
was eventually accomplished by William Jessop, a pupil
of Smeaton’s; but not until Liverpool had taken the
lead of Bristol among the western ports, in respect of
the convenient accommodation which it provided for
shipping, as well as its more ready connection with the
best markets. '

The principal harboyrworks actually executed by
Mr. Smeaton were those of Ramsgate. The proximity
of this harbourto the Downs and the mouth of the
Thames rendered \it of considerable importance ; and its
1mpr0vement for purposes of trade, as well as for the
shelter of distressed vessels in stormy weather, was long
regarded as a matter of almost national importance.
The neighbourhood of Sandwich was first proposed for
a harbour of refuge as early as the reign of Queen

VOL. II. P
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Elizabeth, and the subject was revived in succeeding
reigns. In 1737, Labelye, the architect of Westminster
Bridge, was called upon to investigate the subject ; and
ten years later, a committee of the House of Commons,
after taking full evidence and obtaining eveyry mnforma-
tion, reported that ¢ a safe and commodious harbour may
be made into the Downs near Sandown Castle, fit for
the reception and security of large merchantmen and
ships of war, which would also be of great advantage to
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the naval power of Great Britain.” The estimated cost
of the proposed harbour was, however, considered too

formidable, althoughi it was under half a million; and
the project lay dormant until a violent storm.occurred
in the Downs in 1748, by which a great number of
ships were forced from ‘their anchors and driven on
shore. Several vessels, however, found safety in the
little haven at Ramsgate, which was then' only used by
fishermen, the whole extent of its harbour accommoda-
tion consisting merely of a rough rubble pier. This
circumstance seems to have had the effect of directing
attention to Ramsgate as the proper place for a har-
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(By Percival Skelton, after his onginal drawing,}

!)0111' of refuge for vessels in distress from bad weather
n '?he Downs. The Legislature was petitioned on the
subject, and an Act wag’passed in 1749, enabling =
harbour to be constructed af Ramsgate. A large number
of Pli_mS were sent in, from which the” Trustees made
selections, adopting the east stone pier of one amateur,
and the wést wooden one of another. The plan of
the east pier was made by one of the trustees, and that
of t.he west pier by a captain resident at Margate.
Whilst the works were in progress, the Harbour Trustees
proposed to reduce its area, and consequently the extent
¥ 2
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of accommodation for shipping. On this decision becom-
ing known, the shipping interest memorialised Parlia-
ment on the subject, in 1755, and an inspection of the
works was ordered, during which they were entirely sus-
pended, and remained in that state during the next six
years. Differences arose betweem: the officers appointed
by the Government and the Harbour Trustees as to the
plan most proper to be carried out. At length the
trustees gave way, and that part of the works which
had been executed with a view to the contraction of
the harbour was taken up, and the piers proceeded in
the direction originally intended. It was, however, a
matter of great vexation to observe that even while
the construction of the piers was in progress, and espe-
cially when they were carried out so far as to bend
towards each other, with the object of affording the
requsite protection teo the shipping within them, large
quantities of sand and silt began to collect in the har-
bour, threatening to choke it up altogether. This accu-
mulation of silt went on notwithstanding every effort
made to remove it.

At this juncture, in 1774, Mr. Smeaton was called
upon to advise the Harbour Board as to the steps most
proper to be taken in the matter. After a careful
examination, he ascertained that no less than 268,700
cubic yards of sand and mud had already sﬂted up,
every tide bringing in a fresh ‘quantity and depositing
it in the still water of the harbour, which was without
any natural scour to carry it away. He accordingly
recommended a plan for accomplishing this object by
means of sluices, supplied by an artificial backwater.
He pointed out that Ramsgate Harbour, having a sound
hottom of chalk, was well adapted for the execution ot
this scheme, and that provided the silt could be thus
scoured out, the tide, running cross-ways upon the har-
bour’s mouth, would easily carry it away. Mr. Smeaton
accordingly accompanied his report with a plan showing



Cuar. V., RAMSGATE HARBOUR. ) 69

the details of his design. He proi)osed to enclose two
spaces of four acres each, and to provide them with
nine draw-gates : four upon the westernmost, and five
upon the easternmost basin, the whole being pointed in
three different directions: two towards the curve of the
western pier, four towdrds the harbour’s mouth, and three
towards the curve in the eastern pier. To give the sluices
all possible effect, he proposed to construct a caisson,
shaped something like the pier of a bridge, which, being
floated to its place, and then sunk, might be used to
direct the current to the right hand or the left accord-
ing to circumstances. Several experiments having
been made with a lighter filled with water and scuttled
when the tide was out, the efficacy of the scouring
process was thus ascertained. It®was finally resolved
to adopt the general features of Mr. Smeaton’s plan,
though it was not carried out in the exact manner
designed by him. DBut it was shortly found that the
process of sluicing endangered the foundations of the
piers. Our engineer was accordingly again called in,
when he recommended further improvements, including
a new dock, the first stone of which was laid in July,
1784. In the course of the excavations numerous springs
were tapped, which broke through the pavement with
which the dock had been laid, and Portland blocks
were then substituted ; but this not proving effectual,
the enginecr was again sent for, and from that time for-
ward the execution of the further works in connection
with the harbour was placed entively in his hands.
The dock was rebuilt, a timber floor laid in the most
complete manner throughout,' and an additional thick-
ness given to the walls; the east pier was rebuilt of
stone, and carried out into deep water to a further extent
of 350 feet. In carrying out the elongated pier, Smeaton
first employed the diving-bell in bulldmg the founda-~
tions, making use of a square iron chest weighing about
half o ton, Tt was 4%eot 6 inches in height and length,
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and 3 feet wide, affording room for two men to work in
it; and they were provided with a constant supply of
fresh air by means of a forcing pump placed in a
boat which floated above them. The works, when
finished, were found to answer remarkably well. The
harbour included an area of fortj-two acres, the piers
extending 1310 feet into the sea, the opening between
the pier-heads being 200 fect in width. The inner basin
is used as a wet dock, and also contains a dry dock
for the repair of ships. With its many defects, and
its limited depth, the harbour is nevertheless the best
upon that coast, and in stormy weather affords a refuge
to vessels of considerable draught of water that run for
protection there at tide time.
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SCALE OF FEET.
PLAN OF EYEMOUTH HARBOUR.

Besides the harbours constructed or improved by
him' at different points of the English coast, Smeaton
was frequently employed during his Scotch journeys in
inspecting the northern harbours and advising the local
authorities as to means of increasing their security
and "accommodation. Thus the harbour at Aberdeen
was altered after his plans in ]770, and a greater
depth of water was secured over the bar and in the
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channel of the river Dece, by the erection of the old
North Pier, and other additions which served their
purpose until the enlarged trade of the town required
the more ample accommodation hereafter to be de-
scribed in the Life of Telford. Ile also inspected and
reported on the harbeurs of Dundee and Dunbar, then
of very limited capacity, and several improvements
of a minor character were carricd out by his advice.
The small harbours of Portpatrick on the west, and
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EYEMOUTH EARBOCR. [By R.P. Lmich ]

Eyemouth on the east coast, were constructed after
his plans; and in his report on Scarborough Pier,
dated August, 1781; he states that they had “given
entire satisfaction.” DBoth of these harbours were in a
great measure formed by nature, and the improvement
of them demanded comparatively small skill on the part
of the engineer. He had merely to follow the direction
of the rocks, which provided a natural foundation -for
his piers at both places. Of his little harbour at Eye-
mouth he was somewhat proud, as it was one of the
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first he constructed, and very effectually answered its
purpose at a comparatively small outlay of money. It
lies at the corner of a bay, opposite St. Abb’s Head, on
the coast of Berwickshire, and is almost landlocked,
excepting from the north. Smeaton accordingly carried
his north pier into deep water for the purpose of pro-
tecting the harbowr’s mouth from that quarter, as well
as enlarging the accommodation of the haven. The
harbour was thus rendered perfectly safe in all winds,
and proved of great convenience and safety to the
fishing-craft by which it is chiefly frequented.

It would occupy too much space to refer in detail to
the various other public works on which Mr. Smeaton
was employed in the course of his professional career.
There was scarcely a crazy old bridge in the kingdom
on which he was not called upon to report. He was
consulted respecting canal projects almost until the close
of his life : amongst others, on the improvement of the
Birmingham Canal, the Ure Canal, the Dublin Grand
Canal, and various other schemes of the same sort. e
was the principal authority ox lighthouses, and, amongst
others, he erected two on Spurn Point, at the entrance
to the Humber, between the years 1771-6, which were
lighted by .coal-fires down to a comparatively recent
period. The Government ¢onsulted him respecting their
dockyards at Plymouth and Portsmouth. Water com-
panies consulted him as to water supply, and landowners -
and coalowners as to the best method of draining their
lands or working their mines. He was called upon to
design many weirs, sluices, and dams, and his dam on
the Coquet, north of Newecastle, was considered one of
the most complete works of its kind.

He was ready to .supply a design of any new ma-
chine, from a ship’s pump or a fire-bucket to a turning-
lathe or a steam-engine. His machinery was neatly
designed, and he was very particular as to its careful
execution and finish, The water-pumping engine which
lie erected for Lord Irwin, at Temple Newsam, ncar his
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own house at Austhorpe, to pump the water for the
supply of the mansion, is an admirable piece of work-
manship, and continues at this day in good working
condition. Tis advice was especially sought on subJects
connected with mill-work, water-pumping, and engineer-
ing of every desm1pﬁon—ﬂour-mllls and powder—mllls,
wind-mills and water-mills, fulling-mills and flint-mills,
blade-mills and forge hammer-mills. From a list left
by him in his own handwriting, it appears that he
designed and erected forty-three water-mills of various
kinds, besides numerous wind-mills. Water-power was
then used for nearly all purposes for which steam is now
applied : such as grinding flour, sawing wood, boring
and hammering iron, fulling c]oth, rollmg copper, and
driving all kinds of m‘mchmel y. Smeaton also bestowed
much patient study on the development of the infant
powers of the steam-engine. Ini order to investigate
the subject by experiment, he expressly erected a model
engine, after Newconmen’s principle, near his house at
Austhorpe ; and by improving it in all its arrangements
he succeeded in rendering it as complete as it was
possible to make it ; his Clncemtel -engine of 150-horse
power being 10ga1ded as the finest ‘md most powerful
of its kind which had until then been erected. In this
field of invention, however, he found himself distanced
by Watt, the superior merit of whose condensing-engine
—notwithstanding the time and labouwr Smeaton had
bestowed on the improvement of Newcomen’s—he gene-
rously acknowledged, frankly admitting, after he had
inspected Watt’s invention, that “the old engine, even
when made to do its best, wds now driven from every
place where fuel could be considered of any value.” The
tame of Smeaton, therefore, does not rest upon his im-
provements in this machine, though what he accom-
plished in bringing out the full powers of Newcomen’s
engine cannot fail to elicit the admirvation of the prac-
tical mechanie.
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CHAPTER VI

SyEeATON'S PRIVATE LIFr— DEATE AND CHARACTER.

Wairsr Mr. Smeaton was thus extensively employed as
an engineer throughout the three kingdoms, his home
continued to be at Austhorpe, near Leeds, where he had
been born. The mechanieal experiments of his boyhood
had been conducted there, as were also those of his
maturer years. Iis father had allowed him the privi-
lege of a workshop in an outhouse, which he long con-
tinued to enjoy; after which, when the house had
become his settled home, he erected a shop, study, and
observatory, all in one, for his own special use. The
building was in the  form of a-square tower, four stories
high, standing apart from Lis dwelling, on the opposite
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side of the yard, as represented in the above engraving.
The ground floor contained his forge; the first floor his_
lathe ; the second his models ; the third was his drawing-
room and study; and the fourth was a sort of lumber-
room and.attic. From the little twreted staircase on
the top, a door opeifed on to the leads. A vane was
fixed on the summit, which workéd the hands of a dial
upon the ceiling of his drawing-room, so-that by raising
his head he could at any moment ascertain precisely .
which way the wind blew.

When he entered his sanctum, strict orders were given
that he was not to be disturbed on any account. No
one was permltted to ascend the circular staircase that
led to his study. When he heard a footstep below, he
would call out and inquire what was wanted. His black-
smith, Waddington, was- not allowed even to announce
himself, but was ordered on such occasions to wait in the
lower apartment until Mr. Smeaton came down; and
as the smith was equally paid for his time, whether he
was sitting there or blowing his forge, it was much the
same to hlm.

When not engaged in drawing plans or writing
reports, much of the engineer’s time was occupied with
astronomical studies and observations. LEven in the
height of his professional career, and when fully em-
ployed, he continued to indulge in this solitary pleasure,
and for many years was a regular contributor of papers
on astronomical subjects to the Royal Society, of which
he was a Fellow.! The instruments with which he

! The following are the papem read
by him before the Royal Society, in
addition to those previously inen-
tioned : —° Discourse concerning the
Menstrual Parallax, arvising from the
mutual gravitation of the earth and
moon, its influence on the observation
of the sun and plancts, with a me-
thod of observing it 3 read before the
Royal Society May 12th, 1768.—¢ De-
scription of a new method of gbserv-

ing the heavenly bodies out of the
rnendm.n, read May 16th, 1768.—
¢ Observation of a Solar It chpse made
at the Observatory at Austhorpe ;
read June 4th, 1769.—¢ A description
of a mew hygrometer, by Mr. J.
Smeaton, F.R.S.;" read March 21st,
1771.—* An experimental examina-
tion of the quantity and proportion of
mechanic power necessary to be em-
ployed in giving different degrees of
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was accustomed to illustrate his papers were of the most
beautiful workmanship, all made by his own hands,
which had by no means lost their cunning. Indeed, he
was nowhere so happy as in his workshop amongst his
tools, except, it might be, at his own fireside, where he
was all but worshipped. ?

His contrivances of tools were endless, and he was
perpetually inventing and making new ones. There
are large quantities of these interesting relics still in
existence in the possession of the son of his blacksmith,
who lives in the neighbourhood, When the author
lately made inquiry after them, they were found laid in
a heap in an open shed, covered with dirt and rust.
One article, after havmg been well scrubbed with a
broom, at length displayed the form of a jack-plane, the
tool with which Smeaton himself had worked. Picked
out from the heap were also found his drill, the bow
formed of a thick piece of cane; his trace, his T square,
his augers, his gouges, and his engraving tools. There
was no end of curiously arranged dividers; pulleys in
large numbers, and of various sizes; cog-wheels; brass
hemispheres; and all manner of measured, drilled,
framed, and jointed brass-work. His lathe is still in the
possession of Mr. Mathers, engineer, ITunslet ;' but many

velocity to heavy bodies from a state
of rest; read April 25th, 1776.—
‘New fundamental experiments on
the collision of bodies; read April
18th, 1782.—*Observations on the
omduatlon of astronomical instru-
ments, read November 17th, 1785.—
“ Account of an observation of the
right ‘ascension and declination of
Mercury out of the meridian, near his
greatest elongation, September, 17806,
made by Mr. ~ Jobn Smeaton, with an
cquatorial micrometer of his own in-
vention and workmanship, accom-
panied with an investigation of a me-

thod of allowing for rchactlon in such-

kind of observations 3 read Junc 27th,
1787.—¢ Description of an improvc-

ment in the application of the quad-
rant of altitude to a celestial globe,
for the resolution of problems de-
pendent on azimuth and altitude ;’
read November 20th, 1788.— De-
scription of a new hyglometel ;7 read
before the same Society.

! The lathe stands on three legs,
which are fastened together in such a
way that they, as well as the rest of
the framework, ate still as firm as if
they lad been only just made, and
yet the machine has been in use ever
since Smeaton made it.  The fly-
whecl is of dark walnut-wood, and
slightly inclines from the perpen-
dicular, by which the driving-cord is
allowed {o be crossed and to play
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of the other interesting remains of the great engineer
are equally worthy of preservation. To mechanics, there
is a.meaning in every one of
them. They do not resemble
existing tools, but you can see
at once that each was made
for a reason; and one can
almost detect what the con-
triver was thinking about
when he made them so diffe-
rent from those we are accus-
tomed to see. Iven in the most
trifling matters, such as the
kind of wood or metal used,
the direction of the fibre of the
wood, and such like, each de-
tail has been carefully studied.
Much even of the household furniture seems to have
_been employed in their fabrication, possibly to the occa-
sional amazement of the ladies in Smeaton’s house over
the way. We are informed that so much “rubbish,”
as it was termed, was found in that square tower at
his death, that a fire was kindled in the yard, and a vast
quantity of papers, letters, books, plans, tools, and scraps
of all kinds, were remorselessly burnt.

We have said that Smeaton was a born mechanic;
and a mechanic he remained to the last. He contrived
and constructed for the pure love of it. ‘Among the
traditions which survive about him at Whitkirk, is
this, that when new gates were erected at the entrances
to Temple Newsam Park, near his house at Austhorpe,
he volunteered to supply the designs, and they were
made and hung after his plans. The people of the
neighbourhood, however, think his most wonderful work

SMEATON'S LATEE.

with a greater amount of friction on { finished ; and the whole is very com-
the other wheels, The metal-work | pact, curious, and thoroughly Smea-
is of brass, iron, and steel, all nicely ton-like.
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is the i ingenious hydrauhc ram, by means of which the
water is still raised in the grounds of Temple Newsam.
His pursuits in his workshop, and at his desk, were
varied by visits to his blacksmith’s shop. One of his
principal objects, on such occasions, was to experiment
upon a boiler,—the lower part ccpper and the upper
part lead,—which he had fitted up in an adjoining build-
ing, for the purpose of ascertaining the evaporative
power of different kinds of fuel, and other points con-
nected with the then little understood question of steam
power; He'was on very familiar terms with the smith,
and if he thought him not very handy about a piece of
work he was engaged upon, he would take the tools him-
self and point out how it should be done. One of the
maxims which he frequently quoted to his smith was,
“ Never let a file come where a hammer can go.”

When getting work done in other parts of the country,
if a workman appeared to him unhandy, or 4t a loss how
to proceed, he would pass him on one side, take up the
tools, and finish the piece of work himself. ¢ You know,
Sir,” observed the son of Smeaton’s blacksmith, still
living, “workmen didn’t know much about drawings
at that time a-day, and so when Mr. Smeaton wanted
any queer-fangled thing making, he’d. cut one piece out
o’ wood, and say to my father, ¢ Now, lad, go make me
this.” And so on for ever so many pieces; and then
he’d stick all those pieces o’ wood together, and say,
¢ Now, lad, thou knows how thou made each part, go
mak it now all in a piece.” And I've heard my father
say, ‘at he’s often been cap’t to know how he could tell
so soon when owt ailed it, for before ever he set his foot
at t bottom of his twisting steps, or before my father
could get sight of his face, if ' iron had been wrong,
thear'd been an angry word o’ some sort, but t varry
next words were,  Why, my lad, thou s'ud a’ made it so
and so : now go mak another.””

Mr. Smeaton’s professional engagements necessarily
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. called him frequently to London, where he spent part of
every year, occupying chambers in Gray’s Inn. He
had joined his friend Mr. Holmes, in 1771, in the pro-
prictorship of the works for supplying Dept.ford and
Greenwich with water, which also required his presence
in town, and he dewoted considerable attention to the
requisite mechanical arrangements. - .On the occasion of
his visits to London, it was a sowrce of great pleaswe
to him to attend the meetings of the Royal Society,
as well as to cultivate a friendship with the distin-
guished members of the Royal Society Club.* He
was also a frequent witness before committees of both
Houses of Parliament? in support of bills for authorising
the construction of bridges, canals, and water-works;
and was accustomed on such occasions to give his evi-
dence n a modest, snnple, and straightforward manner,
which is calculated to win conﬁdence and respect far
more than that glib and unserupulous style which has
since become the fashion. Moreover, he was known to
be a most conscientious man, and that he would not ex-
press an opinion on any subject until he had thoroughly
mastered it.

During the time spent by Mr..Smeaton in town, he
was accustomed to meet once a week, on Friday even-
ings, in a sort of club, a few friends of the same call-
ing,—canal-makers, bridge-builders, and others of the

1 James Watt writes: * When I
was in London in 1785, I was received
very kindly by Mr. Cavendish and
Dr. Blagden, and my old friend
Smeaton, who has recovered his
health, and seems hearty. I dined
at a turtle feast with them, and the
select Club of the Royal Society ; and
never was turtle eaten with greater
sobriety and temperance, or more good
fellowship.”—*¢Rise and DProgress of
the Royal Saciety Club.” 1860.

2 It is stated in a recent work,
edited by the learned Recorder of Bir-
mingham, M. D. Hill, Esq., entitled

¢ Our Exemplars,” that “ Smeaton was
for several years an active member of
Parliament, and many useful bills
are the result of his exertions. . .. .
His speeches were always heard with
attention, and carried conviction to
the minds of his auditors.” This
must, however, be a mistake, as
Simeaton was never in laxhament
except for the purpose of giving en-
gincering evidence before committees ;
and, instead of being eloquent, Mr.
Ilayf'm says he was very embai-
rassed even in his ordinary conversa-
tion.
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class then beginning to be known by the generic term
of Engineers. The place of meeting was the Queen’s
Head Tavern in Holborn; and after they had -come .

- together a few times; the members declared themselves
a Society, and kept a register of membership,—free
social conversation on matters relating to their business
being the object of their méeting's Some personal dis-
agreement, however, occurring, through the offensive
behaviour of one of the members, Mr. Smeaton withdrew
from the club, which. came to an end in 1792. Mr,
Holmes says of him, that though of a very kindly and
genial nature, he was occasionally abrupt, and, to those
who did not know him, apparently harsh in his manner;
and that he would sometimes break out hastily "when
anything was said that did not tally with his ideas, not
being disposed to yield upon any point on which he
argued until his mind was convmced by sound rea-
soning.!

Mr, Smeaton earned a fair income by the practice of
his profession; but he was no worshipper of money.
Though he had an insatiable appetite for work, and. was
occupied in useful pursuits from youth to old age, his
pecuniary wants were-most moderate. Those were not
the days when great fortunes were to be made by en-
gineering ; and Mr. Smeaton was satisfied to be paid
two guineas for a full day’s work. Moreover, he refused
new engagements rather than imperfectly perform what
he had already undertaken. He also limited his profes-
sional employment, that he might be enabled to devote
a certain portion of his time to self-improvement and
scientific investigation. The maxim which governed his
life was, that “the abilities of the individual were a debt
due to the common stock of public well-being.” + This
high-minded principle, on which he faithfully acted,
kept him free from sordid self-aggrandisement, and he

! My, Holmes’s ¢ Short Narrative,” p. 15.
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had no difficulty in resisting the most tempting offers
which were made to attract him from his own settled
cowse. When pressed on one occasion to undertake
some new Dbusiness, and the prospect of a lucrative
recompense -was held out to him, he called in the old
woman who took charge of his chambers at Gray’s Inn,
and poihtinO* to her said, “ Her attendance suffices for ali
my wants.” If ur O'ently called by duty, he was rcady
with his help; but he would not be bought. When the
Princess Dashkoff urged him to go to Russia and enter
the service of the Empress, she held out to him ver
tempting promises of reward, But he refused: no
money would induce him to leave his home, his friends,
and his pursuits in England ; and, though not rich, he
"had enough and to spare. “Sir,” exclaimed the Prin,
cess, unable to withhold her admiration, “I honour you'!
You may have your equal in abiities perhaps; but in
character you stand alone. The English minister, Sir
Robert Walpole, was mistaken, and my Sovereign has
the misfortune to find one Man who has not his prlce.” !
Influenced by the same spirit, Mr. Smeaton, towards
the close of his life, believing that he should Le rendering
a service to his country by publishing an account of the
various works in which he had been engaged as an
engineer, endcavoured to avoid as much business as he
consistently could to devote himself to that work, and
eventually determined to retire altogether from the profes-
sion ;* but the only portion that he lived to complete was

! Tetter written by Mrs, Dixon,
daughter of the engineer, to the Com-
mittee of Civil anmems, dated 30th
October, 1797, relative to the life and

of Years to the business of a Civil Engineer,
his wishes are now to dedicate the chief
part of his remaining Time to the Descrip-
tion of the several Works performed under
his Divection.

character of her deccased father.—
Smeaton’s ¢ Reports,” vol. i., p. 28.

? A year before his dcath, Mr.
Smeaton formally took leave of the
profession in the following circular :—

“ Mr. Smeaton begs leave to inform his
Yriends and the Public in general, that
having applied himwself for a great nunber

VOL. 1I. '

The Account he lately pub-
lished of the Building of Eddystone Light-
house of Stone has been so favourably re-
ceived, that he is persunded he cannot be
of mwre service to the Public, or show a
greater Sense of his Gratitude, than to
continue to employ himself in the way now
specitied.  He therefore flatters himself,
that in not yielding to the many applica-

G
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his Narrative of the construction of the Eddystone Light-
house. Indeed, he states that he found the task of de-
scribing this work even more difficult than that of erecting
it, and he consequently seems to have become inordinately
impressed with a sense of the importance of literary com-
position. He very naively observes in the Preface : “1
am convinced that to write a book tolerably well is not a
light or an easy matter; for, as I have proceeded in this
work, I have been less and less satisfied with the execu-
tion. In truth, I have found much more difficulty in
* writing than I did in building, as well as a greater length
" of time and application of mind'to be employed. I am
indeed now older by thirty-five years than I was when I
first entered on that enterprise, and therefore my faculties
are less active and vigorous; but when I consider that I
have been employed full seven years, at every opportu-
nity, in forwarding this book, having all the original
draughts and materials to go upon, and that the produc-
tion of these original materials as well as the building
itself were despatched in half that time, I am almost
tempted to subscribe to the sentiment adopted by Mr.
Pope, that ¢ Nature’s chief masterpiece is writing well.
It is true that I have not been bred to literature, but it is
equally true that I was no more bred to mechanics : we
must therefore conclude that the same mind has in reahty'
a much greater facility in some subjects than in others.”
Smeaton’s story of the Eddystone’ L]ghthouse i§, how-
ever, told in a very effectivé manner. ‘It possesses an
interest almost dramatic, exhibiting a contest. between a
strong, skilled, and detelmmed man, and- the most tre-
mendous forces of nature. It is truly observed by the
late Lord Ellesmere, in his ¢ Essays.on Engineering,’ that
bloody battles have been won, and campaigns conducted’
to a successful issue, with less of personal exposwe’ to

{
tions made to him lately for further Under- | much “Time, he shall ot ineur thé Dis-
takings, but confining himself in future to | approbation of hi¢ Friends.

the Objecls above mentioned, and to such “ (iray's Inn, 6th October, 1791 >’
occasiona) Consultations as will not take up
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physical danger on the part of the commander-in-chief
than was constantly encountered by Smeaton during the
glezrter part of those years in which the hohthouse was
in course of erection. In all works of d'mger he himself
led the way—was the fivst to spring upon the rock and
the last to leave it; and by his own example he inspired
with courage the humble workmen engaged in carrying
out his plans who, like himself, were un‘tccustomed to
the special terrors of the scene.

The portrait prefixed to this volume gives a good
representation of Mr. Smeaton’s countenance, the ex-
pression of which was gentle, yet shrewd. In person
he was of a middle stature, broad and strong made, and
possessed originally of a vigorous constitution. * In his’
manners he was simple, phm and unassuming. He
had the bluntness and straightforwardness of speech
which usually mark the north—countl yman, and never
acquired that suavity and pohsh which are more com-
mon amongst educated men in our southern districts.
e spoke in the dialect of his native county, and
was not ashamed to admit it.'! Yet he mixed in good
society when in town, though his diffidence, as well as
his reluctance to bestow too much time on somal enjoy-
ment, caused him to contract his circle as his professional
engagements increased. His daughter has related the
anccdote of his meeting on-one occasion with the Duke
and Duchess of Queensberry, which led to a pleasant
intercourse with that family. Mr. Smeaton was walking
with. his. ‘wife. in - Ranelagh Gardens—the fashionable
place of resort at that tnne——when he observed an
elderly lady and -géntleman ﬁx their marked attention
upon him. At’length they came up, and the lady, who

. proved to be the eccentric Duchess of Queensberry, said

¥ In the Preface to his Fddystone * to my friends in the country for
Narrative he says : “As I speak and | perusing and abundantly correcting
writé a provincial language, and was  ny manuscript.”

not bred to letters, Tam gleatly obliged |

G 2
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to Mr. Smeaton, “Sir, I do not know who you are or
what you are; but so stroncrly do you resemble my poor
dear Gay (the poet), that we must be acquainted. You
shall go home and sup with us; and if the minds of the
two men accord, as do the countenances, you will find
two cheerful old folks, who can love you well; and I
think (or you are a hypocnte) you can as well deserve
it.”  Mr. Smeaton and his wife accepted the invitation,
and it proved the commencement of one of his most
pleasant London friendships. It happened that the
Duke and Duchess had a great.love of card-playing,
which Smeaton detested. But'his good-nature would
not permit him to hold aloof when asked to take a hand.
He played, however, like a boy, his attention never
following the game. On one occasion, when it was
Pope Joan, and the stake in “Pope” had accumulated
to a considerable sum, it became Mr. Smeaton’s turn by
the deal to double