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Smeaton
b. 28 May
1724
Austhorpe
Lodge
near Leeds

Smiles, 77




1734-40 Leeds Grammar, developing home workshop

1742-52 makes tools, models, instruments; becomes a
leading engineering scientist

1753 FRS, gold medal 1759 for ‘Experimental Enquiry
into Power’ paper, 1 of 18 read by 1788! EXHIBITION

1753 Begins career as ‘civil engineer’, first to be named
so in reports of 1754 and 1768

1755-85 after examining “Low Countries” works and
Thames bridges, engineered Edystone Lighthouse

+100s of projects nationwide; in extraordinary
demand;

1200 drawings preserved at Royal Society

« 1783 Gainsborough portrait painted




Soclety of Engineers Minute-book 1771-1791
James Watt admitted 178

Smeaton praised Watt's steam
engine improvementYour idea

of condensing in a separate

vessel from the cylinder, | took
upon as a greater stroke of

Invention than has appeared

since Newcomen’s engine in
1712.” Smeaton also offered tc
l introduce a paper by Watt at th
e #_____,__,._.;——r-f WIS Royal Society on this topic and
: X o : O «
WA VAN A7Y gy supported his Fellowship in 17¢
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Smeaton’s innovative 'Enquiry’ into water and wind

power read to Royal Society 1759, in print till 1862

Experimental ENQUIRY

CONCERNING THE

NATURAL POWERS

OF

WATER and WIND

T O

Turn MILLS, and other MacuiNEs,
depending on a circular Motion.

By . SMEATON, F.R.S

LON DO NE

Printed in the Year M.pcc.LX. | ! ;
Scale rf Fret b /:,0 g 4




EXPERIMENTAL ENQUIRY 1796 &1810 editions

CONCERNING THE RE C}IERCHES

Natural Powers of Wind and Water
EXPERIMENTALES

SUR L’'EAU ET LE VENT,

CONSIDERES COMME FORCES MOTRICES,

APFLICABLES AUX MOULINS ET AUTRES MACHINES
A MOUVEMENT CIRCULAIRE, elc.;

TURN

MILLS AND OTHER MACHINES

DEPENDING ON A

CIRCULAR MOTION.

AND AN

EXPERIMENTAL EXAMINATION

oF THE

QUANTITY AND PROPORTION

Of MECHANIC POWER

Necellary tobeemployed in giving different degreesof VELOCITY
to HEAVY BODIES from a STATE of REST. -

ALSD
NEW FUNDAMENTAL EXPERIMENTS

UPON THE

COLLISION OF BODIES.

FFITH FIVE PLATES OF MACHINES.

SUTVIES DERPERIENCES SUR LAk TRANSMISIION DU MOUVEMENT
ET LA COLLIYTDN DES CORPS:
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SMEATON'’S
NEHERERS
Infrastructure
exploration tour

15 June - 19 July
1755

Smeaton’sDiary of his

Journey to Low Countries. 1'“-é""—"‘5’~f-*"f'df it
ﬁu iﬂaeﬂnyﬁf

Newcomen Soc. 1938
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Influences on Smeaton’s bridge practice:
Westminster, Blackfriars, Old London Bridges 1742-63

Walker RIB ‘%)ld Westminste

Canaletto: Westmlnster Brldge view c. 1746 - Note ongomg remedlal Work
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Smeaton &
almost
certainly ¥
saved =
Old
London
Bridge
from
collapse
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Navigable channel, Old London Bridge 1759.
Smeaton’s improvement in 1763 after emergency call-out. The pier

‘sterlings’ were becoming undermined by scour. Smeaton’s prompt
action in securing them with salvaged building rubble “probably
saved the bridge.” C. Hutton’s Math. Dict., 1795
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Channel
HERE

Old London Bridge 36 years after Smeaton’s improvem ent




1754 - Smeaton’s
fundamental
contribution to
Scotland’s
transport and
power
Infrastructure

c. 50 projects:

land drainage

river navigation
mills & millwork
harbours
canals
water supply

1 lighthouses
JOHN SMEATON'S

PROJECTS bridges
1754 - 90
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Edited by R. Paxton and J. Shipway

SCOTLAND HIGHLANDS AND ISLANDS

Poand Paxdon and Jm Shiowa



PERTH BRIDGE
1766-71

“Cost £26000 - |
ForfeitedEsts.£11000 | PRI, JNp—.
Perth Clty £2000 Loas Provost '

Enciurea

RoyalBoroughsE500 § BRIDCE WIDENED ]869

private subs£4756 JOKN PULLAR. LoRD PRrOvOST
Butit wasthanksto A. D. STEWART. ENCINEER
theEarl of Kinnoul o= s '
findingthe£7744

balancethatwork did i s
notmeetwith a check,” SESSSSEEEE =
EdinburghMag. April 1788
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e B P, R s PERTH BRIDGE

B AR g “the most beautiful
Ve I et structure of the kind in

North-Britain, designed
and executed by
. ‘. Mr Smeaton. Length
@ 900ft; breadth (the only
@asies - blemish) 22ft within
“in 4 Pparapets. The piers are
EMATIE founded 10ft beneath
.+ theriver bed on oak &
- beech piles; stones laid

~— -~~~ inpozzolana, cramped
- -~ - withiron. 9 arches, the
R o 3 centre 75ft span.”

Edinburgh Mag. April 1788



Pérth Brldge IN 2024 W|th Allan Stewarts iron
cantilever bracket footways added in 1869







PERTH BRIDGE ¢.1830

. s B At S ’vrPex shire lllustrated, Fullarton iy

: .1? % & 2 ¥ 4 ._
- " = o

py 1 Ak Wl -u-q_.. =

= B R et e T i ﬂ

-_“ v 3 X ;__‘ .1';' . _.'.‘ -'_, \;’ - h . § " - G " . ‘
> _‘_,,,E__““\ﬂ'x lll-ulh -u_:..‘_ 1.4}1 Padpen i omby _'l.r. LS N PO L e 1 M,:f"’ iil i ﬁ' M .’i

= ‘. A B, T WIS P L,
Réb" : 'i % fi'<1 I iy i I & .
L's

"':h u{

irr-':-'f""



PERTH BRIDGE SMEATON's DESIGN 1766
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Perth Bridge:
Smeaton

cross-section
c.1765 width

22ft. -

Cavity as
In 1992 -

41/4ft. wide

Innovative

large scale
cavitation
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Perth Bridge Lifting Tackle

[A-B shear leg over-set by guide ropes]

TACKELE TUSED at PERTH BRIDGE,

See EXHIBITION FOR THE KEY THIS INGENIOUS ARRANGEMENT

A forerunner of that used innovatively recently for lifting ironwork from above
during conservation of Union Chain Suspension Bridge over the Tweed. Details
sent to Joe Dimauro, Engineering Director, Spencer Bridge Engineering Co.
Ltd, Hull, Union Bridge Contractor, who replied * | have read the extracts you
sent of Smeaton’s lifting tackle and it is very interesting. There are some clear
similarities with the approach we took, we also suspected a similar system may
have been used during the original install of the Union Chain Bridge or at least
the addition of the 1903 cable as evidenced by the two vertically driven anchor
rails on the English embankment above the tower which align with the chains.’
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Engineering Dicector - .
Spencer Bridge Engineering-
Ltd

Woodliner crane in operation above the Union Chain
Bridge c.2021




DEAN BRIDGE EDINBURGH

) Telford cross-section 1829
Extensive use of cavities

i
N:_"’,:j_-
S

o

&
__




-
. PERTH BRIDGE at 8C
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ittracted considerable traffic. It had an annl
ice the annual expenditure throughout m

Camelon Aqueduct top July 2000
Locks 1-16; timber brldges [33]
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#t prafile of the east end of the Forth & Clyde Canal showing lecks 1-16 raqnﬁ-ed
. Al bridges were drawbridges to provide uniimited head room

drawbridge-over the Forth & Clyde Canal ¥ he 33 ariginad timber



Smeaton: Forth & Clyde Ship Canal 1768-90
Luggie Aqueduct 1774 — ships to19it. wide, 2-way
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que uct Forth & CLyde 'eaﬁal HWAJ-D92-
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Forth & Clyde Canal Luggle Aqueduct Kirkintilloch 1774
(railway innovation 1858!)







Forth & Clyde Canal - Locks14 -16 at Falkirk
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Boat to Edinburgh
Lock 17 8/6/2024




Smeaton’s proposed Management Structure for

Forth & Clyde work 1768 - basis of modern practice

Engineer in chief

Engineer resident

Surveyor of the Surveyor of the
eastern department middle department

To each of the surveyors, a foreman of the <

-

b

Surveyor of the
western department

Digging
Carpentry

Masonry

Fig. 52. Management structure for work on the Forth & Clyde Canal

223

Skempton A.W.,
John Smeaton FR9981



Luggle Aqueduct detall
Maryhlll Locks Glasgow §

1790.
*‘ ” # Completed by R. Whitworth
¢ In consultation with
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NARRATIVE o tae BUILDING

Smeaton’s Engineering
classic 1791, 1793, 1813

A3D
A DESCRIPTION ofthe CONSTRUCTION

LR T'HE

EDYSTONE LIGHTHOUSE

I T B §&§T 06N E
ax APPEN DIX; ging fome Avcoune of the LrGurH0usE on die SPURN POINT,
BELILT U PrON A AN B,

By JOHN SMEATON, CrFiL ENGINEER, FRE

The MOLNING alter X ST ab §W

E 8 N & i

Ignette by Smeaton’s daughter, M

JAL D R T

NesERELLEFR To e MATESTY patibsaiye dean



1881 s Edystone Lighthouse of
image & UCEE B ‘our greatest maritime
, T T S SR cngineer’ fundamentally

Influenced lighthouse
construction for 150yrs
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Bell Rock LH 1811 Skerryvore LH 1844




New Eddystone Lighthouse J. Douglas 1882
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Smeaton’s daughter I |
Mary Dixon boarded |
‘The Smeaton’ Bell
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