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Preface
If the City of Bristol had a trade mark it would undoubtedly be the Clifton
Suspension Bridge. Although started in August, 1836, the Bridge was not
completed and opened for traffic until December, 1864. Work was suspended
in May, 1853 due to a lack of funds and it was not restarted until the project
was refinanced in November, 1862. This suggests that there may have been
major engineering difficulties in its construction. This was not so. As an
engineering project its design and construction presented little difficulty. It
was no more ambitious than the Menai Suspension Bridge which had been
completed ten years before work started at Clifton.

Its fame was, and

remains, due to its chequered history and the reputation of its first engineer,
Isambard Kingdom Brunel, as well as its dramatic position spanning the gorge
of the river Avon.

Its construction was easy, there were no technical setbacks of significance,
the problems it faced were rooted in human nature and the lack of funds to
complete the bridge as it was originally designed. This study is concerned
with engineering, inevitably, but its emphasis is on the problems which
delayed its completion and the lack of support which was the project‟s lot
when it ran into financial difficulty. These contrasted strongly with the
determination of the civil engineering profession to see Brunel‟s first
engineering venture through to completion after his death in 1859.
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Chapter 1:
Suspension Bridges In General – A New Technology
What facilitated the rapid development of suspension bridges during the early
years of the 19th century was the improvements in iron manufacture and
working which were taking place at that time.1

The improved techniques

resulted in much more consistent quality iron, both cast and wrought, being
available, a characteristic which was most important when the material was
used in tension rather than in compression. The result was that the first three
decades of the 19th century were a seminal period in the design and
construction of “bridges of suspension”. In short, the design and construction
became much more ambitious in both the length of the suspended deck of the
bridge and its width and load bearing capabilities.
The term “bridges of suspension “ was a general description. It meant that the
deck or carriageway of the bridge was suspended. It did not indicate how this
was done. The present usage of the words “suspension bridge” invariably
means that the deck is hung, using rods or chains at intervals along the length
of the bridge, from two or more cables or chains which are, in their turn, hung
from towers at each end of the deck. The form or shape of the cables is a
modified catenary, that is a true catenary varied by the position and weight of
the suspension rods or chains and the bridge deck.
The description “bridges of suspension” covered this type of structure. It also
included bridges where the deck was suspended from towers by a series of
chains, cables or bars which ran direct from the top, or a series of points on
the tower, to the bridge deck, such that a chain, cable or bar was secured to
the deck at a series of, usually equally spaced, points along its length. This
type of bridge would be called a “cable stayed” design today. In addition to
the word “suspension”, the use of the description “pendant” or “hanging” was
quite common. Further, “suspension” could be used when some form of truss
1

In addition to improved iron casting, forging and welding techniques, the demand for drawn
wire from the textile industry resulted in improved manufacturing techniques for this product
as well.
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arrangement was being described. Contemporary records must be read with
care if misunderstandings are to be avoided. To be added to the engineering
potential offered by improved iron manufacturing and processing techniques
was the economic effect. Whether the bridge was suspension, as the word is
understood today, or cable stayed, it was a cheaper, and often much cheaper,
way of crossing a particular space than would have been available hitherto. In
this chapter consideration is only given to bridges in which the carriageway or
deck was hung directly from chains suspended between two high points,
usually towers: suspension bridges in the sense the term is used today.

There were several different means by which a bridge deck could be
suspended. The simplest was by the use of a single “wire”. There was then a
bundle of wires, either woven or bound together to form a single whole, “wire
cable”. The third method was by the use of a chain consisting of links, the
type of chain one calls to mind when the word “chain” is normally used, that is
a linkage made up with relatively small members, “link chain”. There were
then two types of chain based upon the bar principle. The first was the use of
a succession of round bars of such a length as to be of some significance
relative to the span of the bridge, joined together, either with or without
smaller intermediate members, by pins or bolts, “bar chain”. The second was
the use of a succession of links, each made up of a number of relatively long
flat bars, “laminated” together, that is grouped into a “sandwich” joined
together, either with or without smaller intermediate members, by pins or
bolts, “laminated bar chain”. Only two of these techniques existed at the start
of the period: bar chains came later. So suspension bridge engineering was
a relatively new technology when the first design competition for a bridge
across the Avon at Clifton took place.

Although from earliest times a chasm could be crossed using a rope bridge,
suspension bridges as we now know them were not built until the start of the
nineteenth century. Once the technology was established they grew rapidly in
length. In 1801 the longest, 70 feet, was at Jacob‟s Creek, Pennsylvania in
the United States of America.

By 1807 there was one at Cumberland,

Maryland 130 feet long, in 1810 the longest bridge spanned 244 feet. It was
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at Newburyport, Massachusetts. In 1820 the record passed to the United
Kingdom.2

The Union Bridge crossing the Tweed 5 miles above Berwick was designed
by Captain Samuel Brown, a retired naval officer, who had experience of
chain manufacture.

Work started in August, 1819.

The structure was

completed and opened in July, 1820 just before a start was made to Telford‟s
Menai Bridge. The distance between the points of suspension was 449 feet,
the deflection of the chains, that is the drop height from where the chains
passed over the saddles at the tops of the 60 foot high towers to the low point
reached by the chains at the mid point of the span, was 30 feet. The main
chains, which numbered 12, were arranged In pairs and placed in 3 ranges,
one under the other, on each side of the bridge. Each set of bar links was a
separate chain. The chains consisted of iron bars 2 inches in diameter and 15
feet long joined by coupling links where were 6 ¾ inches long, centre to
centre, made of 1 1/8 inch square bars. The 1 inch diameter suspension rods,
which were 5 feet apart, and passed through these coupling links, carried the
suspended deck. The roadway was 387 feet long and 18 feet wide with a 3
foot pathway on each side.

The completion of the Union Bridge was a

seminal event in the evolution of suspension bridge design in Britain. 3 Marc
Brunel was sufficiently interested to visit the site in April, 1823. He thought
the bridge was “truly beautiful”.4

The Union Bridge incorporated a number of features which Brown had
patented the previous year. In his patent specification he wrote that his object
was to substitute his bar chain system for “common” link chains and wire
cables in the construction of suspension bridges. Using Brown‟s terminology
the “bars were united “ by coupling plates and bolt pins or by welding. A
succession of bars so joined formed the suspension chain which would
therefore be of uniform strength throughout its length whatever that length
might be. Brown asserted, correctly, that conventional linked chains were
2

Porter Goff 307.
Drewry 37 (59); 39 (60), 40 (60, 6l), Plate II, figs. 1- 6. Stevenson 249.
4
rd
Marc‟s Diary 23 April, 1823.
3
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weaker than bar chains in proportion to their weight as the links were formed
by bending iron rods which, when bent, were weaker than straight rods. Wire
cables, which were necessarily made from small section bars or wires, were
unsuitable for major bridges due to the large number of parts needed and the
complications of joining them.5

Another major suspension bridge in Britain which was built before work
started at Clifton was at Menai. It was designed by Thomas Telford. As first
proposed, the design was started in February, 1818, the Menai Bridge had 4
lines of suspension cables, each line consisted

of 4 cables placed

successively one beneath the next. There were thus 16 cables in all with a
total cross section area of 192 square inches. The individual wires of the
cables were formed from ½ inch square malleable iron bars of differing
lengths welded together to give the overall length needed. 36 such wires
were secured in a 6 x 6 matrix using iron segments to bind them together.
The resulting wire cable was nearly 4 inches in diameter. The whole was then
bound with fine iron wire and coated with a preservative. The result was a
well engineered but complex structure.

The road deck was suspended

beneath the 4 “clusters” of cables by 1 inch square wrought iron suspension
rods 5 feet apart. The height of the towers above the roadway was 50 feet,
which itself was 100 feet above the spring high tide level.

The distance

between the points of suspension at the tops of the towers was 560 feet, the
drop from these to the lowest points of the cables was 37 feet. The ends of
the cables were secured in two masses of masonry built over the stone
arches which lead to the suspended portion of the bridge; each arch was 50
feet in span, there were 4 on the Anglesey side and 3 on the Caernarvon side
of the water.6 This was changed and it was decided to carry the cables
through tunnels into the solid rock on the two banks of the Menai Strait.

In

addition to providing surer footings for the cables, in that they were not rooted
in man made structures, it had the advantage of more nearly equating the
angles of declination on the two sides of the suspension towers. This was a
5

Invention or Improvement in the Construction of a Bridge by the Formation and Uniting of its
th
Component Parts in a Manner not hitherto Practised. Patent Number 4137, 9 January 1818.
6
Cumming 1824, 19, 22, 23, 25. Provis 17, 18.
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significant improvement. The whole design of the Bridge using this means of
suspension and the other features mentioned, was scrutinised by John
Rennie and approved by the Parliamentary Committee which was overseeing
the Bridge project.7

The Parliamentary Committee responsible for the Menai Bridge scheme (it
was part of the ambitious plan to upgrade the road from London to Holyhead)
decided to review Telford‟s initial design as the professional advice it had
received was not entirely consistent as to its technical merits. Amongst the
Road and therefore Bridge Commissioners was Davies Gilbert. While not a
professional engineer, Gilbert was, in the terminology of the time, a “man of
science”:

he was to become a President of the Royal Society in 1827. 8

Further, he had his own ideas on suspension bridge design and wrote papers
on the subject later, probably drawing on his Menai Bridge experience. 9 As
will become more obvious when this study moves on to consider Gilbert‟s
views on the various designs put forward in the second Clifton Suspension
Bridge competition, it is reasonable to assume that when he was called upon
to comment on Telford‟s initial proposals he had 3 principal concerns in mind,
firstly that his chosen maximum stress should not be exceeded in the chains,
secondly that the design principles used in these should be compatible with
Samuel Brown‟s ideas and thirdly that the deflection of the chains should be
between 1/10th and 1/15th of the distance between the suspension points.
The results of Gilbert‟s review of Telford‟s original proposals, taken with
Rennie‟s input and Brown‟s ideas, were extensive. The cable suspension
system was abandoned and replaced by a bar chain design. The bars were
of rectangular section rather than circular and laminated with bolts through
both ends of the bars as described in the next paragraph. The design was
thus more sophisticated and accorded with Brown‟s patent, although Telford
must have satisfied himself of its soundness in principle and practicability
before agreeing to adopt such a revolutionary concept. The cross section
7

Provis 18.
Dictionary of National Biography.
9
Davies Gilbert, On the Mathematical Theory of Suspension Bridges, Philosophical
Transactions of the Royal Society, 1826, 202 - 208.
8
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area was increased from 192 to 260 square inches.

The height of the

suspension towers was increased to 52 feet to allow for the greater deflection
of the chains, which increased from 37 to 43 feet, and for the bridge deck
rising 2 feet in the middle. The distance between the suspension points at the
tops of the towers was 579 feet 10½ inches. The suspension chains passed
over cast iron saddles at the tops of these towers. The cast iron saddles
themselves rested on horizontal rollers 3 feet 8 inches long and 8 inches in
diameter. The chains lay in grooves in the saddles and the saddles could
move a few inches to accommodate any expansion or contraction of the
chains. The number of chains was 16, each consisted of 5 laminated wrought
iron bars 10 feet long 3¼ inches wide and 1 inch thick. The overall length of
the chains was 1,600 feet. There were 4 catenaries, one under the other, on
each side of the central footpath and 4 further like catenaries on each side of
the bridge deck. The chain bars were united by coupling links consisting of 6
laminated plates 16 inches long, 8 inches wide and 1 inch thick. There were 4
sets of adjusting links in each suspension chain, 2 in the principle span and 1
in the length running from each tower to the shore.

The adjusting links

allowed for a movement of 9 inches each so the overall length of the chain
could be adjusted by up to 36 inches.10
The changes to Telford‟s initial design, which flowed from Gilbert‟s
intervention were of a major nature and of engineering significance, none
more so than in the chains and the mode of their suspension.

Gilbert

provided the theoretical ideas which underlay the calculations which justified
the change from cables to bar chains. He recognised that the tensile stress in
the chains diminished from the points of suspension to the point of maximum
deflection. The chains at the low point needed to be of a lesser cross section
than at the saddles at the tops of the towers. Based on this conclusion, the
dimensions of the various components could be calculated, chain bars,
intermediate links, suspension rods and pins. Gilbert developed his theories
further and published tables relating to constant weight and constant stress
catenary chains. The amount of thought and experimental work which went
10

Drewry 52 (68), 54 (71), 55, 56 (73), 57 (73), 58 (73), 59 (74), 60 (74), Plate IV, fig. 102:
Provis 25, 44, 47.
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into the design should not be underestimated. Telford went as far as building
a quarter scale model of the Menai Bridge in 1823. It had a span of 142 feet 6
inches with a deflection of 10 feet 6 inches. The chain bars were 2 feet 6¾
inches long. Work on the Menai Bridge was completed in January, 1826.11

When finished it was by far the longest bridge to date. It did not remain so for
long; in 1834 the record for length passed to Freiburg in Switzerland where a
suspension bridge of 870 feet between the suspension points was
constructed.

This was rapid progress indeed and represented much

confidence in the new technology.12

The bridge at Hammersmith in London followed. Work commenced in 1824
and was completed in 1827 when the bridge was opened for wheeled and foot
traffic. It was the first suspension bridge in Britain suitable for heavy traffic
and as such was on occasion referred to when the Clifton Suspension Bridge
was discussed.13 It was designed by William Tierney Clark using the bar
chain principle. The overall distance between the points of suspension was
422 feet 3 inches, with a chain deflection of 29 feet 6 inches. The total width
of the waterway was 688 feet 9 inches with an opening of 400 feet 3 inches
between the piers which rose from the river bed.

The distance from the

Surrey pier to the bank was 145 feet 6 inches and there was a gap of 143 feet
between the Middlesex pier and the bank on the north side of the river. 14
The main chains, of which there were 8, were made in Samuel Brown‟s
factory and were arranged in 4 double lines: 2 directly above each side of the
carriageway which ran down the centre of the bridge. There were 2 smaller
chains, 1 under each other, on the outside of each footpath: these ran down
the sides of the bridge. There were thus 4 small chains in all. The small
chains each consisted of 3 laminations made up of bars which were 8 feet 10
inches long eye to eye, 5 inches wide and 1 inch thick. The large chains were
11

Drewry 54 (71).
Porter Goff 307.
13
University of Bristol Library, Special Collections Department, Brunel Collection, The Penny
st
Magazine monthly supplement, 31 May, 1832
14
Drewry 82 (95).
12
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made of similar components which had 6 laminations each. The bars of both
the large and small chains were joined by coupling links of 4 and 7 lamination
plates respectively. There were, therefore, 36 bars in the total cross section
giving an area of 180 square inches. The suspension chains, from which the
road deck was suspended using 1 inch square iron bars, passed over roller
carriages positioned at the tops of the two towers rising from the river bed. 15
The chains were carried through tunnels into abutments on each side of the
river. The abutments were 2 feet wide for the small chains and 3 feet wide for
the large. The ends of the chain bars passed through cast iron holding plates
which bore against a large surface at the back of the masonry and were
secured in position by cross pins.16 The bridge was better designed than
most of its contemporaries. It was rigid under extreme wind loading as the
deck was stiffened by deep trussed girders.

So when the design competition for Clifton took place, 3 of the most significant
bridges existing in Britain were the Union Bridge at Berwick finished in 1820,
Menai completed in 1826 and Hammersmith which was opened to traffic in
1827. They were designed by Samuel Brown, Thomas Telford and William
Tierney Clark respectively. These 3 engineers were amongst the competitors
at Clifton.

The only other engineer who had direct suspension bridge

engineering experience who participated, albeit indirectly, in the Clifton
competition was Marc Isambard Brunel.

His experience was limited to 2

relatively small bridges in the Ile de Bourbon, a French possession in the
Indian Ocean.

The two Bourbon bridges spanned the river St. Suzanne and the river du Mat.
The latter was the longer of the two, both spans of which were 131 feet 9
inches in length. The two cast iron towers, which were placed on a masonry
pier, in the middle of the river were 25 feet high. There were 3 sets of main
suspension chains 9 feet 8 inches apart, allowing two roadways 8 feet 9
inches wide between them. Each of these main catenary chains consisted of
2 series of wrought iron bars 4 feet 8 inches long and 1.36 inches in diameter.
15
16

Drewry 83 (97).
Drewry 84 (98).
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These long bars were connected by shorter links 8¾ inches long made up of
1.36 inch by 1 inch iron bar. There were thus 6 chains in all. They dropped
from the high point of the central towers to anchorages on each side of the
river. In addition, every fourth rod was an adjusting link which was used to
equalise the length of, and stress in, each chain. Packing pieces were used
to achieve this purpose.

The deck suspension rods were 1¼ inches in

diameter, 5 feet apart and hung from the connecting links. A novel feature of
the design was the addition of 4 lesser chains to the underside of the bridge.
They were, effectively, inverted catenaries, 2 on each side of the towers, the
purpose of which was to stabilise the structure should side winds agitate the
bridge deck.17

The second Ile de Bourbon bridge was a more conventional suspension
bridge design: a catenary over the river St. Suzanne with the ends of the
chains forming back stays on the 2 banks of the river. The distance between
the points of suspension was 131 feet 9 inches. The cast iron towers stood
15 feet 5 inches above the deck of the bridge. The deflection of the chains
was 9 feet 7 inches. Like the two span bridge, there were lesser chains on
the underside of the deck to give the bridge more stability.18 Neither of Marc
Brunel‟s Bourbon designs was particularly successful.

The single span

structure was damaged in 1828, that is before the Clifton Bridge competition,
and the carriageway was reduced in width as a result. The bridge was finally
closed in 1862. The longer bridge failed under a herd of cattle in 1838. It was
repaired but replaced in 1856.19

The only other suspension bridge which Isambard KIngdom Brunel designed
during his professional career,20 although as will become clear later it can be
argued that Clifton was designed by his father, was for foot passengers at

17

Ibid, 75 (89, 90), 76 (90), 77 (90).
Ibid,
81 (94).
19
The author is indebted to Michael M.Chrimes, librarian of the Institution of Civil Engineers
for this information .
20
It is sometimes said that I. K. Brunel‟s railway crossing over the river Tamar is a suspension
bridge. But as the deck is hung from a composite tubular and chain structure, it is not a
suspension bridge in the sense that the other bridges described in this study are.
18
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Hungerford on the river Thames at Charing Cross. It had a central span of
676 feet with two side spans of 345 feet each and was completed in 1845, to
be demolished in 1861 to make way for the present rail cum footbridge. As
mentioned elsewhere, the chains from Hungerford were used to complete the
bridge at Clifton. Many of the features which characterised Brunel‟s design for
Clifton were incorporated at Hungerford.21

So the development of suspension bridge design in the years up to 1831 may
be summarised as follows. At the start of our period, there were 2 modes of
suspension which could be considered:

firstly, a conventional chain

consisting a succession of relatively small links and secondly, a cable made
up of a number of wires or bars bound together from which, in both cases, the
deck was hung. About 1810 a third type of suspension was developed: the
bar chain. It consisted of a succession of round bars joined together with
short connecting links. This developed into a system, working on the same
principle, in which the round bars were replaced by a number of flat bars,
laminated together by pins passing through them to form a link. These links
increased in length from 10 feet, say, to about 24 feet by 1850 as
manufacturing technology improved. The long links were joined together by
shorter links which were laminated in the same way. Later, some engineers
dispensed with the short intermediary links: each long link was pinned directly
to the next.

The laminated bar chain became the preferred method for

supporting major suspension bridges in Great Britain.

The wire cable continued to be used in France and by French engineers who
remained influenced by L. M. H. Navier, the leading French suspension bridge
engineer, and L‟École des Ponts et Chaussées. The centralisation of the
French state tended to inhibit the consideration of alternative designs.
Engineers in the United States continued to favour cables throughout the
period and beyond.

21

Cottrell 20
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So, British suspension bridge engineering developed differently from French
and American practice. Telford led the way at Menai. It was there that the
wire or bar cable was finally set aside in favour of the laminated bar chain
construction for major bridges. In this he was prevailed upon by certain of his
engineering contemporaries, but more importantly by Davies Gilbert. Gilbert,
besides being a scientist, had the advantage of being one of the
Parliamentary Commissioners for Menai as well. So, besides being able to
apply professional pressure, his goodwill was desirable if Treasury purse
strings were to be loosened. The reasons for discarding the cable design
were sound enough. The difficulty of maintaining the quality of the numerous
welded joints in each wire or bar of the cable, the problems of equalising the
stress in the individual wires or bars and the enhanced risk of corrosion
brought about by the large exposed area of the wires or bars in this form of
construction were very persuasive arguments The laminated bar chain design
reduced these risks significantly, even when the substantial exposed area
offered by the laminations was taken into account.

Once Menai had demonstrated the viability of the principle of bar chains of the
laminated type, this became, as just mentioned, the standard for major works.
Round bars continued to be used for smaller bridges. Linked chains were
relegated to a minor role, being limited to small or light structures. Laminated
bar technology was shaped by two engineers, Thomas Telford and Samuel
Brown, and one scientist-cum-mathematician Davies Gilbert.

There were

other “bit” players such as James M. Rendel, William Tierney Clark, Marc
Isambard Brunel and Isambard Kingdom Brunel, all of whom contributed to
some aspect of the emerging technology but the main sources of inspiration
were Telford, Brown and Gilbert. They were most cited at the time and were
highly respected for their imaginative ideas.

Other engineers of the day played a supporting role, John Rennie, Bryan
Donkin, Peter William Barlow and John Seaward were amongst them. They
conducted experiments, offered advice and passed judgements on materials
and design. There was also the contribution, probably unwitting as far as the
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men themselves were concerned, of foreigners, Navier in France and Judge
Finlay in the United States most particularly.

In closing, it is worth remembering that one engineering problem remained
unresolved during and beyond the period to 1831: a risk which is virtually
unique to suspension bridges. Should the wind blow at such a speed and at
such an angle as to induce harmonic vibrations in the suspension rods, or
more likely in the road deck, the movements so created may progressively
increase in amplitude until such time as the structure fractures. The same
effect can be produced either by people marching in step or the constant
hammer blow of a steam engine‟s cylinders when a train passes over a
bridge. The risk was known but as the following account of a bridge failure
illustrates, it was not understood.

There was a report of the “Fall of the

Broughton Suspension Bridge” in The Manchester Guardian in June, 1830.
The significance of this was not lost on Brunel.

The press cutting was

carefully pasted into his personal diary.22 A company of 74, consisting of both
officers and privates of the 60th regiment were returning to their barracks in
Salford from a field day on Kersal Moor when the bridge collapsed. About 60
men were marching four abreast when “the structure vibrated in unison with
the measured step with which they marched; and, as this vibration was by no
means unpleasant, they were inclined to humour it by the manner in which
they stepped. As they proceeded, and as a greater number of them got upon
the bridge, the vibration went on increasing until the head of the column had
nearly reached the Pendleton side of the river. They were then alarmed by a
loud sound something resembling an irregular discharge of firearms:

and

immediately one of the iron pillars supporting the suspension chains, viz. that
which was to the right of the soldiers, and on the Broughton side of the river,
fell towards the bridge, carrying with it a large stone from the pier, to which it
had been bolted. Of course that corner of the bridge, having lost the support
of the pillar, immediately fell to the bottom of the river, a descent of about 16
or 18 feet”.

Most of the soldiers went into the river with the bridge.

Fortunately no lives were lost. Ironically, the officer in charge of the soldiers

22
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I. K. B. Diary 1, 19 June, 1830, 28.
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was a Lieutenant P. S. Fitzgerald, the son of J. P. Fitzgerald, the contractor,
who had erected the suspension bridge a few years earlier.23
The writer went on to discuss the cause of the accident. He concluded that “it
is not at all probable that so small a number as were present on the occasion
would have brought down the bridge, unless there had been errors of the
most glaring description committed in its construction”. There then followed a
detailed description of, and a discussion about, the design and construction of
the bridge.

The author clearly did not fully understand the engineering

circumstances; it was not the strength of the bridge as a static structure that
mattered, rather it was the excessive stresses produced by the structure
vibrating that had caused the failure.

The author saw the uniform steps

correctly as the source of the movements but did not understand that the
vibrations were harmonic. The bridge was vibrating at its natural frequency
like a string on a violin. Once started, each footfall increased the movement
of the bridge. Clearly, Brunel did not understand what had happened either.
The text of the press cutting was not annotated or commented upon.24

23
24
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Chapter 2:
Brunel - Father and Son
On the 25th March, 1822 Marc Brunel25 noted in his Diary that he had spent
the day preparing drawings for a suspension bridge to span the river du Mat in
the Ile de Bourbon. This small island, now renamed Réunion, is in the Indian
Ocean and remains a French possession to this day.26 Work continued on
these and the drawings for a second suspension bridge in the same island for
the rest of March and into April.27 A report on Marc‟s proposals together with
a set of drawings was delivered to M. Sequier, the French Government‟s
agent in the United Kingdom, on the 16th April.28

Although a number of

potential contractors for the fabrication of the bridges was considered, Gospel
Oak of Birmingham for example, the order was eventually placed with the
Milton Ironworks of Sheffield.29 As mentioned earlier the two bridges for the
Ile de Bourbon were to span the river St. Suzanne and, as mentioned earlier,
the du Mat. The former was the shorter of the two, being in total 131 feet 9
inches long: the latter was 263 feet 6 inches in total length consisting of two
spans of 131 feet 9 inches each supported by a cast iron tower in the middle
of the river.30

The two bridges were of little importance in the innovative sense but they
were, nevertheless, of some technical interest as there were so few structures
of this type in the world at the time to demonstrate the technology. They did,
however, represent the first essay of the Brunel family into the design and
and construction of suspension bridges.
25

In this study Isambard Marc Brunel is referred to as Marc even though during his lifetime he
th
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Diaries are held by the Institution of Civil Engineers, Archives Department with the exception
of the first two in the series, 1822 and 1823, which are in the University of Bristol Library,
Special Collections Department. Marc‟s son, Isambard Kingdom Brunel is consistently called
Brunel in this study. This is because he is much better known now than his father.
26
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Marc reported regularly on the status of the work in Yorkshire to a Mr. Lees
who was another of the French Government‟s representatives in England. 31
Progress was extremely slow and caused Marc much frustration but by the
24th February, 1823 the larger of the two bridges was ready for testing. The
following day Marc wrote to Sequier to report that both bridges were complete,
if not yet ready for dispatch. When he arrived in Milton, Sheffield on the 21 st
April, the proving machine was not ready for use. It was not until the 13th
August that Marc was able to report to Lees that all was well, the bridges were
tested and had arrived in London for shipping to the Ile de Bourbon. But, his
problems were not over, the bridges were still in the East India Docks three
weeks later; some rectification work was needed before they could be
shipped. Marc made the shipping arrangements himself and the bridges were
eventually dispatched on the 29th November, 1823 by which time the chains
had been tested to the satisfaction of two French engineers.32 When the
bridges arrived at their destination, one of them was found to be a little short.
This difficulty was resolved. Thus ended the Brunel family‟s first involvement
in suspension bridge technology. Two further structures were to follow based
upon the same engineering principles, the Clifton and the Hungerford bridges,
both usually ascribed to his son, Isambard , rather than to Marc.33
On the 28th August, 1829 Marc left London for Dover en route for France. His
departure was precipitated by one of the many recurrent crises in the Thames
Tunnel34: work had stopped so he had nothing to do. He was away for a full
four and a half months, not returning home until the 18 th January, 1830.35
Whether Brunel was in touch with his father while he was in France is not
known but, for once, he had not got his father‟s supportive presence close to
hand in what was to become a seminal period in his career. It is possible,
31
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however, that Brunel had some discussions with Marc before he went to
France as he had first heard about the design competition for a bridge across
the Avon Gorge when he was returning from Bristol the previous year, 1828. 36
But Marc can have played little part in preparing the four alternative schematic
suspension bridge designs which Brunel submitted on the 19th November,
1829 for consideration by the Committee appointed by the Society of
Merchant Venturers to adjudicate in the matter. The Committee consisted of
members of the Society of Merchant Venturers itself, the Mayor of Bristol, the
Governor of St. Peter‟s Hospital and the President of the Chamber of
Commerce.37

The four alternatives were sited at different points on the Avon Gorge within
the geographic limits prescribed by the Committee. Number 1 was 760 feet
between the points of suspension with 720 feet of suspended deck. The
towers, 70 feet high were positioned on the top of the cliffs on the two sides of
the Gorge. The total length of the suspension chains, including the land ties,
was 1,620 feet. Brunel was not satisfied with this design “as the situation (of
the bridge) was not favourable to architectural effect, a point to which the
Committee attached great importance”.

Number 2 was further down river.

The distance between the points of

suspension was 1,180 feet and the suspended deck was over 900 feet long.
As in the first design, two towers were necessary. Number 3 and number 4
were intended for two other sites along the Gorge. These had chains hung
directly from the rocks.

No masonry was needed except for architectural

effect. The distance between the suspension points of number 3 was 980
feet, the length of the deck was 890 feet and the length of the chains was
1,300 feet. The corresponding figures for number 4 were 1,160 feet, 916 feet
and 1,468 feet. These two latter plans were the ones that Brunel preferred.
In all four cases the rise in the deck was 2 to 3 feet. The suspension chains
came down near to the level of the deck to minimise the extent of any
36
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undulation should the wind strike the bridge at a critical speed and angle. The
bridges were to be strengthened by transverse bracing and inverted chains
were to be fitted to the underside of the deck in all four cases. This latter
feature was first used by Marc in his designs for the Bourbon bridges.38

Any of the four designs, if constructed, would have been by far the longest
suspension bridge in the world.39 Despite their length, none of the four was
innovative. The principle of the designs, according to Brunel, was “to make
use of all that had been found good in similar works, and to avail himself (as
engineer) of the experience gained in them and to combine with all their
advantages the precautions which time and experience had pointed out”. 40 In
summary, the proposal was to push existing proven technology further but not
so far as to put the project at risk. How far it was prudent to extrapolate was,
of course, debatable.41 As we will see later, Telford had his own ideas about
this. It was prudent, for a man so inexperienced as Brunel, he was 23 years
of age at the time, to rely on precedent. He could hardly have argued that his
engineering expertise was well rooted and extensive. The only significant
appointment he had held previously, and still held, was as Resident Engineer
of the Thames Tunnel project. In that capacity he was effectively his father‟s
surrogate in what was a problem-ridden and, in 1829, a failing enterprise. He
could always, and he frequently did, turn to Marc for advice and assistance. It
is possible to argue that Brunel was no more than his father‟s alter ego and
physical presence on site at Rotherhithe.

In addition to the sheer audacity of his proposals, the length of the suspended
span in all four cases and the use of the sides of the Gorge as anchorages in
two of the schemes, an approach which was to become characteristic of his

38
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39

19
whole career, was the emergence, perhaps for the first time overtly in his
diaries, of his awareness that an engineering project could give him an
opportunity for self promotion and publicity. When he first heard of the Clifton
Bridge design competition he wrote “I was struck with the grandeur of the idea
and the splendid effect which might be produced by a Bridge of this
construction were it made to harmonize with scenery so peculiarly suited to
such a work of Art.

Fully appreciating the opportunity thus offered of

executing a work which must reflect Credit upon the Engineer, I determined to
spare neither time nor expense in studying well the locality and profiting from
the opinions and ideas of those who had probably for a length of time turned
their attention to the subject.
correct survey of the Avon”.42

I immediately came to Clifton and made a
43

So Brunel was already looking beyond the

Clifton Suspension Bridge, he saw it as just a step in an ongoing professional
career. He was nothing if not ambitious.44

The four schemes Brunel had put forward were imaginative, ambitious and
well researched. He had studied the Scotswood and Stockton suspension
bridges and had sought Joshua Field‟s advice. In his accompanying letter to
the Trustees, Brunel included estimates of the costs of the various
alternatives. He argued for a single span construction, pointing out the weight
of the chains was great relative to their useful strength, touching on the
problems implicit in a varying load on individual chains, particularly when
agitated. The effect of unequal expansion and contraction was discussed as
was the effect of the wind.

He compared his proposals with Menai and

Hammersmith, emphasising that the more chains there were, the more difficult
it was to equalise the load on them. Brunel referred to the success his father
42

This perception was shared by the Trustees who, when faced with insufficient money to
complete the Bridge as they would wish, resolved that it could not commence “upon an
th
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Porter Goff 307.
44
Brunel‟s private diaries, on occasion, turned to introspection. Reading such entries can
leave no doubt that he had an all consuming ambition to achieve as an engineer and to
become a public figure as a result of it. He always sought acclamation and admiration. In
this he was very different from the likes of James Walker who ran perhaps the largest and
most influential engineering consultancy of the time. Thomas Telford, the Stephensons and
many others were relatively self effacing also. It was not sufficient for Brunel to do a good
job: he had to be known to have done it. Engineers then and now are not usually like that:
they are satisfied in the knowledge of what they have achieved and leave it at that.
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had had with the Ile de Bourbon bridges and the inverted chains which had
been fitted beneath the bridge decks to stabilise the structure and to reduce
undulations. He made the point that he had supervised the trial erection and
proving of these bridges before they were shipped to their destination.45
Brunel‟s submission was, however, just four of the twenty two plans put
forward to the Committee appointed to assess the merits of the various
designs.

Unsurprisingly, the Committee members felt they were not

competent to make a technical judgement on the relative merits of the various
schemes so they appointed Thomas Telford to do this for them. Telford, the
incumbent President of the Institution of Civil Engineers, was the doyen of the
profession with the added advantage of having designed and built the Menai
Suspension Bridge.46

Telford appraised the twenty two schemes which had been put forward, not all
of which were for suspension bridges. He criticised and rejected every one.
His comments on Brunel‟s proposals were particularly harsh. He opined that
the maximum permissible length for a suspension bridge was 600 feet. In
other words, Menai had pushed the technology to its limit.47 If the length was
greater than that, it could not offer sufficient lateral resistance to wind
pressure. Brunel had, of course, allowed for this with the short suspension
rods and the inverted chains on the underside of the bridge deck.48 Telford
seems to have disregarded these features of the designs. Further, he gave
no indication as to why he had changed his mind since he designed a
suspension bridge to cross the river Mersey at Runcorn of much greater
length. This was to have had a centre span of 1,000 feet with two side spans
of 500 feet each running 70 feet above the river at its centre point. It was not
as though this scheme had not been carefully thought out. Telford‟s proposal
had been well considered, he had been assisted in the design by Bryan
Donkin and Peter Barlow amongst other eminent engineers in what was by
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the standards of the time a monumental proposal.49 Perhaps Telford was too
old and tired, devoid of enterprise or just plain jealous of a young man at the
outset of his career by the time he considered Brunel‟s proposals.

The Committee did the obvious thing. It asked Telford to put forward his own
plan. He submitted his drawings in January, 1830. They were exhibited in
Bristol for comment prior to being deposited at the Private Bill Office at
Westminster as part of the application for an Act of Parliament to empower the
Trustees to construct a bridge over the river Avon at Clifton.50 Telford‟s plan
was for a masonry structure with two piers carrying the suspension chains
rising from the floor of the river gorge. The suspended span was quite short,
360 feet with two sides spans of 180 feet each, but it was an expensive
proposal as the estimated cost was £52,000.51 The design showed none of
the flair for which Telford was famous. Telford‟s comments gave Brunel the
opportunity of being devastatingly critical in his turn, “As the distance between
the opposite rocks was considerably less than that which had always been
considered as within the limits to which Suspension Bridges might be carried,
the idea of going to the bottom of such a valley for the purpose of raising at
great expense two intermediate supporters hardly occurred to me”, going on
to say “the reflection which such timidity would cast upon the state of the Arts
in the present day”.52

Although the Committee had turned to Telford for an alternative design,
Brunel continued to develop his own ideas. He reshaped his proposal in the
spring and summer of 1830, devoting much of his time to this endeavour. As
early as the 10th March he was seeking Davies Gilbert‟s53 opinion on his new
ideas. By the 13th of the month he had succeeded in producing a sketch of a
600 foot bridge which met his own self-imposed criteria. He discussed this
with Joshua Field five days later and “after two hours conversation he (Field)
appeared quite satisfied with all the different parts of the bridge”. Later on the
49
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same day he was at the Royal Society discussing what he had in mind with
Davies who was “very gracious about the bridge”.54 55

While Brunel was developing his plans, the Clifton Bridge Bill continued to
progress through Parliament and on the 29th May it received the Royal Assent
as “An Act for building a Bridge over the River Avon from Clifton in the County
of Gloucester to the opposite Side of the River in the County of Somerset and
for making convenient Roads and Approaches to communicate therewith”.
The legislation was based on Telford‟s design, quite specifically a suspension
bridge. Although what he proposed would not have been his greatest work,
that it compared badly with the Menai Suspension Bridge is quite evident, he
was, nevertheless, the most eminent civil engineer in Britain and could not be
disregarded lightly.

That Brunel should persist with his own ideas was a

tribute to his self belief and his confidence that a much better design could be
developed. He also knew, of course, that Telford‟s proposal with the two
massive piers rising from the floor of the Gorge was extremely expensive and
probably well beyond any financial resources the Bridge Committee could
muster.
Brunel was not the only one to see the limitations of Telford‟s design. The
Trustees were clearly concerned. They considered a number of unsolicited
submissions during the summer of 1830. Captain Brown put plans forward in
July56 and a Mr. Clark of Bridgwater submitted a model of what he proposed
to the Bristol Institution in September.57 In time the Committee accepted that
it was faced with a poor, over expensive design. In October the Trustees did
what they should have done much earlier in January, when they first received
his submission, they rejected Telford‟s plans and put the design out to
competition again.58 At a General Meeting of the Trustees of the Suspension
Bridge Trust held on the 16th of that month, in addition to writing to Telford to
tell him of their decision, the Trustees invited thirteen engineers, including
54
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Telford, to submit plans for a bridge by the 10 th December at the latest. The
list comprised certain of those who had participated in the first competition
plus a few who had expressed interest since. Amongst those invited to
compete was Brunel.

The contestants were told that their attendance at

Bristol was not required in the first instance and they were assured that their
plans would not be divulged to anyone except the Trustees.

Letters of

invitation to compete were sent to Thomas Telford, William Hawks 59, William
Hazeldine, John Joseph Scoles, I. K. Brunel, Captain Samuel John Brown,
William Chadwell Mylne, James M. Rendel, William Tierney Clark of
Hammersmith, Francis Humphreys, William Armstrong, John Clark of
Bridgwater and Walter M. Cappers. Not all the submissions were in by the
due date. Telford, for one, was late. Osborne, the Trustees‟ solicitor met him
in London and was told that he proposed to submit his plans by the 18 th
December, a week late.60

61

By this time the Trustees were aware that they could be constrained in their
choice of design by the lack of financial resources. They noted that the total
sum available to them was £30,500 only but they resolved that an “inferior or
contracted design” would not be recommended. It would not be to the “Credit
and honor of the Undertaking” and “the beauty and magnificence of the
situation”. For these criteria to be met they judged £40,000 were needed
exclusive of the approaches and incidentals. The plan selected was to be
“conformable with the foregoing Resolutions”.62

So the time Brunel had spent in developing his ideas had not been wasted.
He was already part prepared for the second competition, not least because
he had sought the views of Davies Gilbert on the critical aspects of his design
before it was formally submitted. As a past President of the Royal Society, of
which Marc was also a member, he was a man of influence and as such was
worth consulting.
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The second competition elicited 12 designs of which 5 were chosen for
detailed consideration. The engineers preferred were Telford, Brunel, Smith
and Hawks, Rendel and Brown. The remainder of the contestants had their
plans returned to them with a letter of thanks from John Savage, the Mayor of
Bristol, who had chaired the meeting of the Trustees at which the various
proposals had been considered.63 Significantly, W. Tierney Clark, who had
already designed and built the Hammersmith Bridge, did not make the short
list.

The design which Brunel had developed at the time the second competition
was announced lacked refinement and detail and probably required further
consideration on certain basic principles. Marc came to the aid of his son and
lifted much of the work off his shoulders. His diary is liberally peppered with
entries about the “Clifton Bridge” from the start of 1831. On the 12 th January
he noted that he had devised “a new mode of carrying the chains”, two and a
half weeks later he recorded he was “engaged in the mode of passing the
chains of the Bridge over the heads with all the combinations”, on the 22 nd
January it was the “foot fastenings” which were engaging his attention and
then it was the “heads for the suspension Bridge” again. 64 The Diary entries,
admittedly very brief, suggest that Marc was thinking the whole design
through again from first principles. This work went on for the rest of January,
through February into March and continued until shortly before the second
competition was adjudicated.65 During this period of intensive work, Brunel
commuted from his home in London to and from Bristol.

He was finally

dispatched by his father to the West country with £25 in his pocket on the 15th
March in good time to be available for interview, if the judges so desired. 66

The Trustees decided to ask Davies Gilbert to advise them on their final
choice. It is difficult to think of anyone else who could fulfil the role as Telford,
Brown and Clark, all well qualified in the field of suspension bridge
63
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engineering were, or had been, amongst the competitors: knowledge of the
technology involved was not that widespread.

Others, no doubt, and

Isambard Brunel was possibly one of them, thought that as Gilbert was not a
professional engineer, he should have no part in the adjudication process. 67
He selected John Seaward as his assistant after approaching several others
unsuccessfully.68 As mentioned earlier, Gilbert was a past President of the
Royal Society: he had also written several papers on suspension bridges 69
and so was well qualified in the eyes of some to adjudicate the competition.
Seaward was of the firm, Seaward and Capel, Canal Ironworks, Millwall. He
was a marine engineer of distinction but had no obvious qualification to justify
his appointment as a judge to determine the preferred design for a bridge of
the magnitude of that proposed for Clifton70 except that he had an expert
knowledge of iron and its manufacture71 and had, on occasion, contributed to
the debate on the design of suspension bridges.72
Telford‟s proposal was quickly set aside, “on account of the inadequacy of the
funds requisite for meeting the cost of such high and massive towers as were
essential for the plan that distinguished individual had proposed”, so leaving
four serious contenders.73 This happened on the 17th March, 1831, the same
day as Davies arrived at Blaise Castle to start work. 74 The way was left clear
for the other submissions to be assessed in detail.
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Gilbert and Seaward reported to the “Gentlemen of the (Clifton Bridge)
Committee in detail on Brunel‟s scheme, “number 3”. It was for a span of 600
feet between the suspension points with a drop from the apex of the towers to
the lowest point in the catenary curve of the chains of 60 feet. The total
weight of the structure between the towers was 1,468 tons, a total which
included the chains, suspension rods, deck, vehicles and people on the
Bridge.75 The stress at the point of suspension was calculated to be 1,966
tons so, with a total chain cross section area of 470 square inches, the load
was 4 1/5 tons per square inch. Davies Gilbert judged this to be satisfactory.
However, there was a “material variation from known good plans”. Securing
the chains by a single pin, as opposed to double pins was “not judicious”.
This was presumably a reference to the links of the chain being pinned one
direct to the next without a small link, which carried the suspension rod, being
put between the two. Other causes for concern were the plans for securing
the chains in the rocks which were seen as wanting, as was the use of only
two, as opposed to three or four, clusters of suspension chains which Gilbert
and Seaward judged as essential.

In addition, they thought “many other

particulars (of the design) may be amended and simplified with considerable
advantage”. Further, to crown what seemed to be on first consideration a root
and branch condemnation of Brunel‟s proposals, the cost estimate of the
works was criticised as inadequate.76

This initial assessment must have

come as a disappointment to Brunel, bearing in mind he had solicited Gilbert‟s
comments on his proposals assiduously some twelve months earlier. Also,
Marc could well have been put out by these wide ranging criticisms from a
non-professional engineer: he took adverse comments from fellow engineers
badly enough but for Gilbert to say such things may have been verging on
“too much”.
Mr. Rendel‟s proposal, Davies Gilbert reported, was for a greater distance
between the suspension points, 780 feet, with chains of a smaller cross
75
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section than Brunels of 300 square inches, giving a total load of 1,861 tons,
6¼ tons per square inch.

Gilberts‟s view was that the maximum load

permissible was 5½ tons per square inch. Further, if this plan was to be
adopted, extensive redesign was essential. Three or four clusters of chains
were necessary:

the two shown in the drawings were clearly insufficient.

Other adverse comments were made and Rendel‟s proposal was condemned
as “very injudicious”.
Smith and Hawks‟ plans

were much better received than Randel‟s even

though the stress in the chains of 7 tons per square inch was significantly
higher than in either Brunel‟s or Randel‟s proposals. Gilbert commented that
if the chains were increased by 50% in size, the stress would be reduced to a
satisfactory level or the “decline” of the chains could be greater, which would
give the same effect. Except for this, “we (Gilbert and Seaward) very much
approve of the general detail and arrangements of Mr. Hawks‟ Bridge”…….the
“plan appears to have been prepared with care and judgement” further “the
mode of connecting the links of the chains are judicious”. The estimate for the
cost of the iron work was considered to be “very reasonable” but the judges
could offer no opinion on the price of the masonry.
The last design to be assessed was Captain Samuel Brown‟s. This particular
submission probably caused Gilbert and Seaward to pause and cogitate with
particular care as he was the only one of the four contestants who had
previous suspension bridge experience. They calculated that the maximum
stress in the chains was 8 1/3 tons per square inch. This was well above the
maximum that the assessors thought prudent.

However, Davies went on to

say that the design could be easily remedied by increasing the drop and the
cross sectional area of the chains. This was a statement of the obvious to an
engineer who had already designed and constructed an extremely successful
449 foot long suspension bridge across the Tweed, the Union Bridge at
Berwick.

In other respects the details of the bridge and the mode of its
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construction attracted their “entire approbation”. Davies could not dismiss him
lightly.77
Early 19th century experiments on the strength of wrought iron, carried out
notably by Telford and Samuel Brown, showed that an ultimate tensile stress
of at least 27 tons per square inch was usually obtainable but excessive
deformation due to yielding occurred at about half this stress level. There
was, however, a wide variation in opinion as to the working stress to be
adopted for design purposes. Telford preferred 5½ tons per square inch and
this figure was used in the design of the Menai Bridge, a structure with which
Davies Gilbert was associated.78 So it is easy to see where Gilbert‟s figures
came from and why his caution was justified. It could be argued that his figure
was too high to be realistic. If it were not for the numerous plates in each link
and the multiple chains called for, it would certainly have been so. 79 The
result looks grossly over-engineered to 20th century eyes. This is particularly
evident in the case of the Clifton Suspension Bridge as actually built when one
recalls the chains were originally used at Hungerford to support a footbridge
until it was replaced by the present rail-cum-footbridge of a girder
construction. It illustrates dramatically that a bridge‟s principal challenge is to
support itself.

The study of the four sets of plans was limited to a consideration of the
durability and strength of the structure. Gilbert and Seaward emphasised this
in their Report to the Trustees.80 There were no comments on architecture or
visual appearance which were a matter of taste.81 Possibly the Trustees had
called for a technical appraisal of the schemes, reserving the aesthetic
77
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aspects of the design to themselves. They were very aware of the importance
of these and were conscious of the opportunity afforded by the proposed
siting of the bridge for producing an outstanding visual effect. The Trustees
referred to this frequently in their public pronouncements as well as in
committee and amongst themselves more generally.

The engineers who

developed the designs were also conscious of the opportunities the site
offered for a work of “beauty”. Brunel himself frequently referred to this.

When it came to summing up and ranking the four designs in order of
preference, the judges were somewhat ambivalent. All the plans had some
merit. Brunel‟s proposal “has the important advantage of being adequately
strong in the most essential part, namely in the great chains; but at the same
time the other details are very defective”.

After making some further

comments on the other contestants‟ submissions, the order of merit was
declared to be:
l.

Hawks

2. Brunel
3. Brown
4. Rendel82

The assessors counselled the Trustees against being influenced by the
novelty of a particular design or the lowness of an individual estimate. In
closing,

Seaward,

as

an

ironmaster,

made

some

very

specific

recommendations. The wrought iron for the chains must be formed under “a
large hammer” and proved to 10 to 12 tons per square inch. The holes in the
links must be bored accurately and the pins “should be turned to fit the holes”.
The practical man was speaking. If taken literally, which was probably what
was intended, each pin was to be made to fit precisely into the link for which it
was intended. Davies Gilbert and John Seaward‟s report to the Trustees was
written from Blaise Castle and dated the 16th March, 1831.

They had

responded very quickly and without meeting the contestants personally. 83
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Brunel was, however, in Clifton when the result was announced and as soon
as he knew what had happened he arranged, through Jeremiah Osborne the
Trustees‟ solicitor, a meeting with the judges at Blaise Castle.84 If Brunel‟s
diary is to be believed, what then followed was a tour de force by the 24 year
old engineer. It seems that the details of the scheme which the judges had
found to be “very bad” were really Seaward‟s view of the design and not
necessarily shared by Gilbert. Brunel “talked over the old fool (Gilbert) until
he returned to his original opinion viz. approval of all the details. Oh! quel
homme!”. Later that day, the 18th, Brunel met the Trustees, “D. G. having
recanted all he had said yesterday, I (Brunel) was formally appointed and
congratulated by everybody”85.
Other sources record this seminal event differently. According to Gilbert “Mr.
Brunel (Jun) has given reasons for many of his modifications and explanations
of others have proved satisfactory”. He has “divided the two masses of chains
into four by which security is obtained”. Further, he has agreed to put the
bridge beneath the chain “to preserve a catenary entire”.

This account

suggests a rational discussion of the major technical points with Brunel
conceding his original position on a number of very important issues. 86 The
Proceedings of the Trustees for their meeting on the 18 th March noted “Mr.
Gilbert further stated that these Explanations had materially altered his
original impression as to the Details of Mr. Brunel‟s Plan” and it was “quite
equal to those in the Plan submitted by Messrs. Smith & Hawks” but as his
plan was superior in strength it was better overall.87 Gilbert thus rationalised
his change of mind. Most importantly, none of the three other competitors
was accorded an interview or given the chance of submitting second thoughts.
Following this the Trustees “Resolved therefore that Mr. Brunel be appointed
Civil Engineer for the construction of the Bridge and other Works”. 88 The
bridge as designed was to be 600 feet between the points of suspension with
84
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a drop of 60 feet and a roadway 32 feet wide.89 What Brunel did not record in
his diary was that he was requested to make the alterations to his design as
had been agreed between him and Gilbert and to submit them to him for his
further consideration.90

Brunel‟s appointment was thus conditional.

The

triumphalism in Brunel‟s diary must be read with caution. Gilbert had in fact
prevailed.
Marc was, of course, pleased. He wrote in his diary “Isambard appointed
Engineer to the Clifton Bridge. The more gratifying that Mr. T(elford), Captain
(Samuel) Brown & Mr. (W.) T(ierney) Clark were his competitors and that, for
my part, I have not influenced any of the Bristol people in his behalf either by
letter or by interview with any of them”.91 That may have been so but as soon
as Brunel returned from Bristol, Marc redoubled his efforts on his son‟s behalf
and devoted even more of his time to designing the Bridge while Brunel
himself continued to commute between his home in London and Bristol. The
Clifton Suspension Bridge dominated Marc‟s professional life throughout
March, April, May and June, 1831. He could have had little time to spare for
anything else, even the Thames Tunnel92 and his work covered all aspects of
the design including the Egyptian archways for the bridge. He personally paid
August W. N. Pugin £10 10s. for the exotic design which the Trustees
eventually chose.93 Marc even researched the costs of the Menai Bridge to
help his son with his estimates for Clifton.94 The frenetic activity in Marc‟s
office in London suggests that there were more limitations in Brunel‟s
submission to Davies Gilbert and John Seaward than Brunel admitted when
he argued his case at Blaise Castle on the 18 th March. How much of the final
engineering was the work of Marc and how much was that of Brunel cannot
be determined but it is clear that Marc played a major role in the ultimate
design and gave much of his time to the critical aspects of the work such as
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the suspension chains, the bracing of the structure and other vital matters.95
Brunel‟s design for Clifton lacked longitudinal stiffness in the bridge deck. By
1831 the need for bracing was manifestly clear as problems had occurred due
to the lack of strength in this part of other bridges: in particular the problems
at Menai must have been known to him. Brunel considered several methods
by which the bridge deck could be strengthened against side winds but did
nothing about it. It was left to John Hawkshaw and William Barlow to improve
the design when the bridge was actually built.96

Further, he put the full

resources of his drawing office at his son‟s disposal. Brunel senior was
determined that Brunel junior would succeed in his first professional
assignment.
Marc‟s involvement in the design of Clifton Suspension Bridge is clearly
demonstrable. What is not so clear, however, is whether he played a major
part in Brunel‟s appointment as Engineer to the project.

Despite his

protestations to the contrary, possibly he did, albeit indirectly. During a visit to
London in February, 1830 the Trustees had made contact with him about the
viability of a suspension bridge across the Avon Gorge. Marc noted in his
Diary that when a “Deputation of Gentlemen” had visited him at the Thames
Tunnel, he “had a great deal of conversation with them on the subject of the
Bridge, most particularly (a structure) with one Single Span. Explained to
them how the lateral agitation may be prevented and how the effects of the
wind may be counteracted”.97 The visit suggests that the Trustees knew of
Marc‟s support for his son and this probably influenced them when they
decided to appoint Brunel as their Engineer.
It was not as though Brunel had disguised his father‟s involvement in the
design of the bridge. He told the Trustees in his covering letter when he
submitted his plans in December, 1830 that “My plans were

……….

examined by my Father who has a Name and reputation to stake, they (were)
submitted also to two individuals, the one holding a rank which put him at the
95
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head of scientific men. I mean Mr. D. Gilbert F.R.S.”. Brunel went on to point
out that Gilbert was an ”active commissioner on the Menai Bridge” and had
also written several papers on suspension bridges. The other was Joshua
Field of Maudslay Son and Field, a Vice President of the Institution of Civil
Engineers.

According to Brunel, all three had approved his design as

“perfectly feasible”.98
Captain Samuel Brown reacted strongly to Brunel‟s appointment as Engineer
to the Clifton Suspension Bridge immediately after Gilbert and Seaward
announced their decision. He said that the erection of the bridge by any other
person than himself would be an infringement of his patent. The Trustees
were not prepared to get involved in the dispute, so they told him that the
alleged infringement was a matter for their Engineer.99 It is possible that
Brown felt that the manner in which Brunel had approached Gilbert direct
concerning his comments on Brunel‟s plans, when taken in conjunction with
the close relationship between Marc, his son and Gilbert, was nothing less
than collusion. Maybe it was. Like Hawks, who was Gilbert and Seaward‟s
preferred candidate, he was not given the opportunity of revising his
proposals.

Although Gilbert clearly wavered in his support of Brunel, when he was given
the opportunity he came down on his side and recommended him for the
appointment.

Probably, this was what the Trustees were hoping for.

By

appointing Brunel they were effectively securing the participation, if not the full
commitment, of one of the most outstanding engineers of the time, his father
Marc. Probably the Trustees realised that Brunel himself had talent but it was
the support of his father that determined their decision to make the
appointment. It is very easy for an observer or commentator 170 years later
to accept that Brunel‟s appointment as no more than his ability justified but at
the time his potential was unrealised and only in prospect. Then as now hard
headed men looked for an established track record if they could get it, rather
than potential, when they were intending to commit their money. Marc Brunel
98
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was the guarantor for the risks they were taking in backing an unknown twenty
four year old.

If one studies the calculations Brunel made in connection with the Suspension
Bridge, one is surprised at their complexity. For example that differentiating
between the form of a parabola100 and a catenary.101

102

This sophistication

contrasts starkly with the lack of consistent quality in the materials with which
many of the designs were realised. A case in point is the crudeness implicit in
the 5½ ton limit which Gilbert imposed as the maximum design stress
permissible in the Suspension Bridge chains. This is understandable when it
is realised that the links of the chain were wrought from cast iron when red hot
with hammer probably steam driven.

This hammer action dispersed the

carbon within the iron so greatly increasing the strength of the material when
in tension. But it was an unpredictable process and samples taken from the
different links would have undoubtedly given widely varying results if tested to
destruction. Engineers of the time understood this and compensated for it by
forming each link from a number of plates and suspending the deck of the
bridge using more than two, the minimum number of chains. The Clifton
Suspension Bridge was originally designed with four chains. When completed
it had six.

Brunel, although of a creative mind, was never backward in drawing on the
experience of others. There was a suspension bridge built across the river
Tyne just upstream from Newcastle at Scotswood. He visited the site, not for
the first time, on the 1st December, 1831 to study its construction in detail. His
Diary for the day contains dimensioned sketches of the chain links and
suspension rods, also the overall measurements and curvature of the
suspension chains.

In short, all the critical aspects of the design were

carefully recorded. The sketches were supplemented with a few calculations
to expand upon the information recorded visually. What is interesting is that
100

The path followed by an object when projected upwards in a vacuum and then returning to
earth.
101
The curve formed by a chain with an infinite number of links when suspended between two
points.
102
University of Bristol Library, Special Collections Department, Clifton Suspension Bridge
calculations, 2 volumes circa 1839.

35
most attention was given to the design of the chain links and suspension rods,
that is those aspects of the construction which were most sensitive to any
inconsistencies in the quality of the wrought iron used. Brunel sketched most
carefully the four plates forming each chain link, noting the size and position of
the pins which passed through the plates to form the total link and how the
small links connecting one large link to the next were secured. Further, the
way in which the suspension rods were pinned to the small interconnecting
links was precisely noted.103

The design of the Hungerford Suspension Bridge, which he built later, owed
little to what Brunel learnt that day in December, 1831 but no doubt he
benefited from the experience of others. It was part of the process by which
the Brunels, father and son, accumulated the corpus of engineering
knowledge which formed the foundation of their success. They may have
been excellent schematic and detailed design engineers but their engineering
had a strong practical base which depended substantially on the experience
of their contemporaries.104 On occasion their plagiarism caused difficulties, as
with Samuel Brown105 but in general professional engineers in the early 19 th
century were generous in the way in which they advised and helped their
contemporaries in designing and constructing the plethora of pioneering and
ambitious engineering schemes which were characteristic of the period. The
Institution of Civil Engineers, which was founded in 1818, was a formalisation
of the process of exchanging information and ideas. It also provided a forum
at which problems could be discussed.106

Marc himself did not visit Clifton until April, 1832. After he arrived in Bristol,
he went to the Bath Hotel which adjoined the Gorge, “The site of the Bridge is
certainly magnificent but there appears to be so little utility in the object that

103

st

I.K.B. Diary 1, 1 December, 1831, 199, 200, 201, 202.
Marc Brunel‟s Diaries are particularly informative on this point. He studied Brighton Chain
Pier in detail, admired the buttresses of York Minster and visited the Union Bridge at Berwick
to study what Brown had done there.
105
th
I.K.B. Diary 1, 19 March, 1831, 107.
106
A “Society of Civil Engineers” was formed in 1771 but it did not develop into a professional
body as did the Institution of Civil Engineers. The “Society” exists today as a dining club
called the Smeatonians.
104

36
coupling this with the depressed state of affairs (in the country) I feel confident
that nothing will be done”.107 While this may seem to be a hard judgement, it
should be remembered that Marc had long experience of raising money for a
wide range of engineering ventures: he was accustomed to disappointment.
At the time of his visit to Clifton he was struggling, unsuccessfully, to raise
money to complete the Thames Tunnel. Two days later he noted “Trustees of
the Bridge had a meeting. Disposed to give their money gratis. They are to
draw up a prospectus inviting (the) public to subscribe.

It may fairly be

inferred that the Project is sinking in public esteem ……………. Coupling this
state of affairs with the prospect of the trade with the West Indies we may
pronounce at once and unhesitatingly that the Scheme of the Clifton Bridge is
gone by. The late calamities (of the Bristol riots) have not contributed a little
to damp the spirit which once animated the proprietors.”108

It was rare for economic reality to bear in on the determination of either
Brunel, father or son, if they were bent on realising their engineering dreams.
Usually, the attitude was to insist that the excellence of what they had in mind
deserved unstinting, uncritical financial support. Perhaps Marc‟s reservations
were expressed when he was in the depths of despond about the completion
of the Thames Tunnel works at Rotherhithe.
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Chapter 3:
Wire Bridges Considered
In January, 1835 William West, under whose direction the old windmill on
Clifton Down had been converted to a building known as the Clifton
Observatory gave the Trustees a detailed account of a visit he had made to
France and Switzerland during which he had studied a number of suspension
bridges which had been constructed in those countries. One, which had taken
his eye, was that at Freiburg in Switzerland. It was 876 feet long and had
been completed in 1824. The deck was suspended from wire ropes, not from
chains as was proposed for Clifton. The interest from the Trustees‟ point of
view was in two parts, firstly it had been tested with a load of fifty pieces of
heavy artillery and 300 persons and secondly, it had apparently cost only
£12,000.109 Not unnaturally the Trustees wanted to know more about what
they had heard. The Secretary wrote to Brunel on the 2 nd February, 1835
informing him that the Trustees had called a meeting to receive a detailed
report from West at which Brunel would be asked to give his considered
opinion, adding that “our (the Trustees) present means are nearly, if not fully,
sufficient “.110
Brunel dissented from West‟s thesis and even though he had been asked to
provide a formal written report and estimate for a bridge on the wire principle,
did not do so.111

He proceeded to condemn the Freiburg bridge verbally

arguing that the adoption of a wire construction could not be recommended on
technical or cost saving grounds, “there was a great difference between
circumstances in England and the South of Europe. In the latter, Wire as a
manufactured article was cheaper for strength than Iron, and £1 worth of Wire
would give a greater strength than £1 worth of manufactured Iron. In England
it was exactly the reverse, Iron was cheaper here, and a ton of Iron would be
cheaper than £10 worth of Wire. That with regard to the Fribourg bridge,
notwithstanding all the parade of Artillery and men, heavy travelling carriages
109
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were not allowed to trot over it; and that was a Bridge we should not like to
have in this country. The Fribourg Bridge was not a cheaper bridge; it had
cost £12,000 and the tolls for 40 years; and he had an account of eight foreign
bridges which had fallen, and he was quite sure that flimsy bridges, like those
to be met abroad, would not suit this country.”.112 For good measure on
another occasion at a public meeting of Subscribers in January, 1843, when
wire bridges were touched on, Brunel deployed the same arguments again
reminding his listeners that he had been educated abroad: one of his
schoolfellows had designed ten bridges, eight of which had fallen.113
Brunel‟s defence of his engineering cannot be said to be comprehensive and
penetrating in either 1835 or 1843. It was superficial and in no way met any
informed person‟s concerns. The emotional appeal to patriotism in 1843 and
the denigration of foreign engineers was characteristic of the time. From his
audience‟s point of view, the supremacy of British engineering was a self
evident truth so the case did not have to be argued. That he was half French
himself, the son of a French émigré, seemed to escape his listeners: they
received his words with applause.114
ease.

Brunel killed off the opposition with

He did not have to try very hard as the Trustees were extremely

inflexible in their engineering and architectural views.

A wire cable-type

solution to the Trustees‟ financial problems was abandoned.

Even during the prolonged period of financial crisis that led ultimately to the
cessation of work, they continued to think in terms of soliciting more money
rather than reducing costs. Admittedly there was a mild flirtation with the cost
reduced proposal put forward by Brunel in 1835 and the possibility of a wire
bridge was touched upon as just described. Neither possibility was pursued
rigorously, the Trustees permitted themselves to be persuaded by the
Proprietors in the first case and by Brunel in the second. Work had to stop
before serious consideration was given to an alternative to Brunel‟s design of
1831.
112
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But wire bridges were gaining acceptance elsewhere. In 1850 Lieutenant
Colonel Edward W. Serrell, an American consulting engineer, completed a
bridge across the Niagara River between Queenston, Ontario and Lewiston,
New York State.

It was a wire structure 1,040 feet long, the longest

suspension bridge in the world at the time it was built. Without doubt it was an
engineering triumph of the first order. The only other bridge even approaching
it in length was at Wheeling, West Virginia 1,010 feet long which had been
finished the previous year.115 Such an achievement could not be ignored, so
when Serrell wrote to the Trustees in the autumn of 1851, they took what he
had to say seriously. The proposition was quite simple, he would take over
the works at Clifton as they were and finish out the Bridge to his design. The
Trustees‟ response was also straightforward, they were willing to transfer the
site to any person who would undertake to complete the Bridge but not on the
terms put forward by Serrell116 which seemed to have been that the freehold
of the site at Clifton would pass to him absolutely. Correspondence continued
as the Trustees gave Serrell more information about the Clifton enterprise and
various alternatives were considered.
When Serrell wrote from St. John‟s, New Brunswick in March of the following
year, he had had the opportunity of considering “several documents” which
the Committee had sent to him. He proposed a consulting agreement under
which he would provide the plans needed to complete the Bridge and
superintend the work until such time as it was finished. His fees for this would
be £3,000. Further, he was prepared to guarantee that the work would cost
no more than £12,000. In quoting a firm figure he had, of course, his Lewiston
experience to guide him.
Serrell went on to say “But with all deference to Mr. Brunel and puting implicit
confidence in his word as a gentleman I am not disposed to subject myself to
a position which under a change of circumstance would involve me in
unnecessary difficulty, nor can I see the propriety of any such proceeding”. If
these comments were somewhat opaque, what followed a little later was
115
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certainly not. “I trust you will not allow any action which can only retain a
gentleman (in whose hands the work has already failed) to continue his
censorship as if such is the case I must beg to decline any further negociation
in the matter”. (Serrell‟s underlining)117

The tone of this letter suggests that Brunel did not agree with what Serrell was
putting forward. Serrell was informing the Trustees that if he was appointed to
finish the Bridge, the work would be done in the manner he thought fit. He
was not prepared to suffer interference from Brunel. This attitude was only
reasonable. Serrell‟s comment, however, that Brunel had failed was harsh: it
indicates that emotion had entered into their relationship or, alternatively, he
had Brunel weighed up and realised he was dealing with a highly talented but
opinionated man.

Further, if Serrell was to take over virtual ownership of the Clifton Suspension
Bridge, a 1,000 year lease had been mentioned as a counter to his request for
the freehold, it was clearly inappropriate and wrong for Brunel to retain any
element of control over what was being proposed. It can be inferred from
Brunel‟s attitude to the Freiburg bridge in 1835 that he was hostile to wire
suspension bridges. The reasons for this do not emerge from the records
which are extant for Clifton, but it could just be, and this would be consistent
with his attitude in similar circumstance on other occasions, that his objections
were rooted in an innate hostility to any idea that he had not originated
himself. In closing his letter, despite his reservations, Serrell was at pains to
emphasise his willingness to continue despite Brunel‟s objections and that his
full proposition for the bridge would be despatched on the next steamer.118 119
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The correspondence with Serrell continued, particularly when he happened to
be in England. It was on such an occasion in 1854 that he expressed a desire
to purchase the “entire works” including the land and approaches.

The

Committee met a few days after receiving this letter. Following the meeting,
Fletcher wrote to Serrell suggesting they meet at 2 pm on the 15 th or 16th
February at 53 Parliament Street, Westminster. This was the London address
of Osborne Ward, the Trustees‟ Solicitors. The meeting came to nothing but it
was sufficiently encouraging from Serrell‟s point of view for him to remain in
contact.120

In April, 1857 Serrell formally renewed his interest in completing the Bridge.
His solicitors in England, Hinton & Barker, wrote to Robert Fletcher asking for
a meeting with the Committee. The immediate purpose was to determine
upon what terms their client could obtain possession of “the existing towers &
other works upon the ground”121 The Committee met on the 2nd May and
resolved to open discussions with Serrell‟s representatives. To further that
purpose Fletcher sent “copies of the various prospectuses & Acts of
Parliament relating to this Bridge from its origin”, adding that “upon perusing
the documents you will probably discover the legal considerations which
actuated Messrs. Osborne Ward & Co. in advising the Bridge Committee of
Management to offer the Bridge & its property for a lease 1,000 years –
should you not succeed in finding the grounds for such advice, I must refer
you to these gentlemen for an explanation”. Having dealt with the issue of
freehold title, Fletcher turned to the other matter of importance, the date by
which the Bridge had to be finished to accord with the requirements of the Act
of Parliament. “If the Committee of Parliament will allow you five years for
building the Bridge, I do not think the Committee will object to extending the
time accordingly”.122
The Committee was not proposing to put difficulties in Serrell‟s way. 1,000
years was tantamount to freehold as long as the ground rent was reasonable
120
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and 5 years was a fully adequate time in which to complete the Bridge, if the
money was available.

Although the Committee had supplied Serrell with

source documents, Fletcher and Osborne Ward were thinking ahead. The
Trustees still had debts. While Sandys, Carne and Vivian had been paid off,
there were other creditors of whom Brunel was one. 123 These individuals
would probably press for payment just as soon as they knew the Bridge was
going ahead again.

Fletcher discussed Brunel‟s situation with Bennett of

Osborne Ward at length. The only obligation to him, according to Bennett,
was his £500 loan to the Trustees, a sum which could be settled by giving him
paid up shares in the new Bridge Company when it was formed.

This

assessment was, in Fletcher‟s view, a mistake as the Trustees owed Brunel a
total of £2,000 in professional fees and expenses as well as the loan.124
Further, nearly £30,000 were owed to the original Subscribers.

The resolution of such problems, if they were to be resolved at all, lay in the
future. The Trustees‟ immediate task was to reach a satisfactory arrangement
with Serrell for the completion of the Bridge. The negotiations between the
Trustees and Serrell‟s solicitors, while continuous, were extremely slow even
after taking due account of the delays incurred by communicating across the
Atlantic.

Serrell arrived in England again in the autumn of 1857.

The

Committee was sufficiently encouraged by this to start a new Minute Book in
which to record their transactions.

This suggests that they expected the

negotiations to be successful, an assumption which was not unreasonable as
they had been in touch with him intermittently since 1851.
Serrell met the Committee on the 23rd September, 1857 at the offices of S. P.
Hinton & Barker, solicitors in St. Werburgh‟s Chambers, Small Street, Bristol.
Serrell made a verbal presentation of what he had in mind.

After the

Committee had heard what he had to say, they were sufficiently interested to
ask him to “reduce it to writing”. This he did. The principal points he made
were that the Bridge would be equally strong as that at Menai. The roadway
would be 19½ feet wide. The whole structure would be to the standards
123
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called for by the Board of Trade. He anticipated that £17,000 would be fully
adequate to complete the Bridge to this specification and standard.

The

scheme was conditional upon the Trustees providing the rights of way and the
space necessary for the construction of the anchorages and the Bridge to take
place. Serrell went on to say that he could provide “American Contractors of
undoubted ability” to carry through the works. His, Serrell‟s, services would
then be paid for separately.

If however, local contractors were preferred,

Serrell was prepared to act as consulting engineer to the project and would
furnish all the plans and specifications as might be necessary to secure
tenders from local contractors for the work involved and to agree prices.125

Serrell had made a very reasonable offer. He was flexible in his approach to
the task and, more particularly, he had a proven track record as he had
designed and constructed a sound suspension bridge carrying rail traffic
which was longer than that proposed for Clifton and in at least as demanding
a geographic location. Serrell was the ideal candidate for the job. The only
disadvantage was he was an American based on the far side of the Atlantic.
The Trustees had to ensure that he was fully committed to the contract should
they decide to place it with him.

The Trustees decided to explore the more radical of the two proposals: the
use of American contractors. At their meeting on the 29 th September, they
provisionally accepted his terms, subject to one very demanding condition,
“That no payment of any portion (of the monies due) thereof be made to him
until the whole of the works shall have been completely finished and approved
by the Board of Trade”. This shifted the entire engineering and financial risk
to Serrell and his contractors and meant that, until the Trustees had a revenue
earning Bridge available to them, they did not have to part company with a
penny. What the Trustees proposed was an extreme form of penalty contract.
It gave Serrell every incentive to construct a sound Bridge at a fixed cost. He
even had to bear the expense of all delays himself, that is the interest on the
money he was laying out as the work progressed. What proportion of these
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arduous terms he could pass on to his contractors was his concern. The
Trustees‟ objective was to deal with one man and to pay a fixed price only
when a satisfactory Bridge was handed over to them. There was one other
condition the Trustees proposed that no doubt gave Serrell food for thought,
that he should take £1,000 of his personal remuneration in shares. Not only
were the Trustees trying to move the complete technical and financial
responsibility for the construction of the Bridge to Serrell, they were also
asking him to share with them and others the risks of the Bridge as a
commercial enterprise by becoming a shareholder in the new Company. With
a holding of £1,000, he would be, without doubt, one of the largest private
shareholders in the venture. The Trustees were verging on the unreasonable
in asking for this: as an American he had no independent means available to
him for assessing whether the Clifton Suspension Bridge was a viable
commercial venture or not.126

If these punitive clauses were not enough in themselves, the Trustees went
on to insist that the Bridge was completed within 15 months of the date of the
Royal Assent to the new Act of Parliament which would be required to carry
the Bridge through. The existing Act was time expired. Serrell accepted all
these terms and incorporated them into his revised offer.

The Trustees

appointed a committee of 12 to carry through the undertaking. Amongst these
was J. W. Miles (of Miles, Miles, Savile, Miles, Harford & Miles, bankers) who
was appointed not only Treasurer but also Chairman. The Company Solicitor,
Edward James Barker, and the Secretary, John Curtis, were both local men
but not members of the Board of the proposed Company. This Committee
approved the draft prospectus for the new Clifton Suspension Bridge
Company it was proposed to form and instructed Barker to send Serrell a
letter formally accepting his offer.127
The prospectus, unusual if compared with the Trustees‟ earlier attempts to
raise money, stressed the commercial need for a river crossing at Clifton and
the economic benefits which would flow once it was completed. The current
126
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financial situation was passed over in one sentence with no mention of Vick,
“An arrangement has also been made with the present Proprietors of the
existing Towers, Land and Works, who have expended nearly £45,000
thereon, including Parliamentary and other incidental expenses, by which their
entire Property therein will be made over the new Company for the sum of
£2,000 paid in Shares; and, it is calculated, that the total expenditure of every
kind now required (including the above sum of £2,000), will not exceed the
sum of £25,000 of which, £22,000 only will have to be found by the Public in
Money”.

(£3,000 in shares were to be issued for no cash consideration,

£2,000 to the “Present Proprietors for the Existing Towers, Land and Works”
and £1,000 to Serrell as he had agreed to accept part payment in shares in
lieu of cash).128

The reference to Serrell in the prospectus was nearly as brief as that to the
existing Proprietors and their assets, “An American engineer of New York,
Lieutenant Colonel E. W. Serrell, holding a high status as a Civil Engineer in
the United States, who has constructed a bridge over the Niagara (the widest
in the world) of 1,040 feet span as well as other magnificent Engineering
Works in the United States, has offered to undertake the completion of all that
now remains to be done to the Bridge, making it equally strong with Telford‟s
Menai Strait Bridge, for the sum of £17,000; such amount to be deposited in
the name of the Trustees and handed over to him when the whole of the
Works shall have been completely finished and approved by the Board of
Trade.

This he will undertake to do within one year from the time of commencement;
and he will further pledge himself, to use his own words, „that he undertake
the Work, it shall be built, cost what it may‟.

128

What was not explained in the prospectus was how the existing Trustees, when they
received shares in the new Company, would use these to pay off in part the loans which they
had received from the Proprietors to fund the Bridge or any other debts they may have had
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He likewise offers, in testimony of his own perfect confidence in the result, to
received £1,000, the amount of his Contract in Shares of the Undertaking”.

So, in summary, the authorised share capital of the new Company was to be
£25,000 in £10 shares. The Directors designate proposed to call down only
£22,000 in cash.129

This would provide an adequate margin to cover, not

only what was due to Serrell for the Bridge, £17,000, but also Parliamentary
and other legal expenses and any other outgoings which might be incurred,
£5,000, while allowing £3,000 in shares to be issued for no cash
consideration.

The Prospectus made no reference to the design of the Bridge which Serrell
proposed to build.

This was a significant omission as, in the past, the

Trustees, as a body when faced with cheapened versions of Brunel‟s design
as a means of easing their financial problems, had always insisted, except for
one brief period, that they would not tolerate any change whatsoever from the
specification they had approved in 1831. Clearly the change of engineer in
1857 suggested that there would be a change in design. There was, in fact,
a very significant difference between what Serrell proposed and what Brunel
had intended to build: the new engineer planned to use suspension cables
made from wire not chains, a design feature which Brunel had dismissed
when the Trustees had asked him to consider that form of construction.130 131
Even before Serrell had confirmed his acceptance of the Committee‟s terms,
Greville Smyth of Ashton Court had objected to what was happening. While
he was “desirous” that the Bridge should be constructed, he thought that the
plan should be sanctioned by an “English engineer”. This did not deter the
Committee.
because

of

Serrell was advised by Minute of Smyth‟s opinion, no doubt
his

status

as

a

landowner

of

significance

locally. 132

Notwithstanding Smyth‟s view, Serrell accepted the appointment as Engineer
129

Committee Minutes 2 (Prospectus), The Clifton Suspension Bridge Company.
Webb 34, 35.
131
The support cables proposed consisted of several thousand strands of wire each the size
of a lead pencil, the whole being wrapped in a soft wire. Another difference between Serrell‟s
and Brunel‟s bridges was that Serrell proposed to lay the planks forming the bridge deck
lengthways as in the deck of a boat, not crossways. Webb 34, 35.
132
rd
Committee Minutes 2, 3 October, 1857.
130

47
to the putative Company133 and the prospectus was duly issued and
advertised in the Bristol newspapers. A provisional agreement concerning his
appointment was drafted for signature by J. W. Miles, as Chairman, and
Serrell. The newly appointed Engineer was instructed to visit Dyson & Co.,
Parliamentary Agents, to determine what plans had to be deposited by the
30th November, the deadline specified in Parliamentary Standing Orders if a
Bill was to be considered during the next Session.134

The Committee did not react in the way Smyth hoped so he strengthened his
message: only if Serrell‟s plan was approved by Brunel would he support it.135
It had taken Smyth six weeks to express this view, which left very little time
before the drawings were due to be submitted. Two weeks later, on the 1 st
December, A. H. Palmer, who was Smyth‟s solicitor, resigned as a Director
designate and joined Arthur Way who was Smyth‟s uncle and who had been
Steward of the Ashton Court Estate until Smyth reached his majority on the 3rd
January, 1857, in objecting to Serrell‟s plan “as not being a sound one
founded on statements contained in Mr. Brunel‟s report”.

The Chairman,

Miles, had no alternative but to get in touch with Brunel as the Directors had
not had the opportunity of discussing the report with him.136 Brunel dragged
his feet: a week passed without Miles receiving a reply to his letter.

There is no mention in the Committee Minute Book of Brunel ever submitting
a report on Serrell‟s design. The implication is that he put his comments to
Smyth but not to the Committee. The Committee was worried. The members
thought it most likely that the Bridge could not be completed without Smyth‟s
support. Faced with such opposition, the Committee judged that it probably
could not raise sufficient money to put the work in hand. Smyth‟s position was
clear, he would only subscribe to the scheme if it was approved by, using his
own words, “his own engineer”. A letter describing the dilemma was sent to
Serrell asking him to agree to the cancellation of his contract, adding that, if
Serrell did not agree to this, he should be aware that the Committee was
133
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pledged to Smyth not to proceed with the Bill during this session of
Parliament. The Committee did, however, add that in the event of the Bill
being eventually passed, he would have the opportunity of quoting for the
work: this was a meaningless sop to Serrell, it probably did the Committee‟s
reputation no good in his eyes.137

While the Committee was trying to soften up Serrell, it was hardening its
attitude to Smyth. It put a counter proposition to Way as Smyth‟s agent. This
threw him on the defensive: Way wrote to the Committee to say that he could
not agree to what was being proposed without consulting Smyth who was not
at Ashton Court at the time.

The Committee was not satisfied with this

response so it threatened Way by saying that if it did not receive an answer by
“Thursday next”, it would carry the undertaking forward as originally
proposed.138

This drew a quick response from Palmer.

He told the

Committee that Way thought that there was “little or no probability of Mr.
Smyth taking this important subject into consideration between this and
Thursday”.139 While they were waiting for Smyth‟s answer the Committee
continued to canvass for subscriptions.

By the 24 th December only 350

shares had been taken up. This was not nearly enough for the Company to
go forward. Serrell was told that insufficient money had been raised for the
Bill to be laid before Parliament that session. The contract between him and
the Chairman was thus void.140 Serrell submitted his account for the work he
had done on the drawings for the Bridge.

The Committee did not pay

immediately, they responded by asking how much it would cost for him to
finish them out.141 When it came, Serrell‟s bill was for only £55 5s 11d. He
had let the Committee off lightly. The largest single cost was the sum due to
the Parliamentary Agent, A. Dyson & Co. of £85 3s. 6d.

This and other

expenses were settled by levying £25 on each member of the Committee.
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Baker & Curtis declined to receive any remuneration, “in the most handsome
manner”.142

So closed the best opportunity the Trustees had had of finishing the Bridge
since work stopped in 1843. Serrell‟s offer was reasonable, his reputation
was impeccable and the guarantees he gave were extremely generous. It
was a “no satisfaction, no payment” deal. It could not have been bettered.
The conclusion that Brunel „nobbled‟ Smyth and persuaded him to undermine
the emerging agreement is inescapable.

What is surprising is that the

Trustees did not involve Brunel in their deliberations from the outset. There is
no indication in the Committee‟s papers that he was drawn into the debate
before the Directors designate entered into an understanding with Serrell.
Perhaps they knew that whatever they did or said, Brunel would be hostile to
any engineer except himself being involved in “his project”. That Serrell could
see it coming is obvious.

Back in 1852 he had asked the Committee to

ensure that Brunel was not involved any further in the Bridge‟s affairs.
Serrell‟s wire bridge was an opportunity lost at the time. But this was not to
matter as Brunel died on 15th September, 1859, less than two years later,
which opened up a new chapter in the history of the Clifton Suspension
Bridge. The Serrell episode shows Brunel in a very bad light; he seems to
have put his own self regard before the interests of the Clifton Suspension
Bridge and those who had subscribed £45,000 for it to be built.
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Chapter 4:
John Hawkshaw and William Henry Barlow
The Trustees did not meet between the 20 th October, 1849 and the 11th
February, 1862 except for those who negotiated with Serrell. For the whole of
the period, from the autumn of 1849 to the early months of 1862, the two piers
of the bridge stood as a monument to a failed enterprise. When the Trustees
eventually did meet, it was to close off their affairs for another seventy odd
years except as custodians of the Trustees‟ financial interest in the new
Clifton Suspension Bridge Company. A new opportunity for completing the
bridge had emerged for which a Trust was not the most suitable vehicle for
carrying the project forward. A company was needed so the Trust faded into
the background.

In 1860 John Hawkshaw was Engineer to the London Bridge and Charing
Cross Railway. The track was to cross the Thames at Hungerford. This
meant that the suspension bridge which had been completed only a few years
earlier by Brunel had to be removed, it was only a footbridge, and replaced by
a much more substantial structure which could carry not only foot passengers
but also trains into the new rail terminal planned for Charing Cross.

Hawkshaw was born in 1811.

He had a distinguished career as a civil

engineer in piers, canals, tunnels and railways in various parts of the world as
well as in England and Ireland. In 1845 at 34 years of age he became Chief
Engineer to the Manchester and Leeds Railway Company. This led to his
appointment as Consulting Engineer to the Lancashire and Yorkshire Railway
which on its formation incorporated the Manchester and Leeds. He played a
major part in the development of the extensive rail network which grew from
these relatively small beginnings in the north of England in the years which
followed. This connection lasted until 1888.

In addition to the London Bridge and Charing Cross Railway, Hawkshaw also
built the Cannon Street Railway, both of which later formed part of the South
Eastern Railway. He also constructed the Inner Circle line of the London
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Underground Railway system and the East London Railway.

The latter

passes through the Thames Tunnel and so makes good use of what was
previously the largely redundant structure built by Marc Brunel. He was also
responsible for the Severn Rail Tunnel on the Great Western and was a
consultant to the original Channel Tunnel Company. Hawkshaw was also
involved in many other railways and engineering schemes both in the United
Kingdom and overseas. By the end of his career his projects stretched from
Venezuela and Brazil to Russia and India. Hawkshaw was knighted: this
honour crowned the career of an extraordinarily successful and creative
engineer. He died in 1891. Although largely unrecognised to-day, he was
one of the icons of British engineering in the nineteenth century.143

William Henry Barlow also had a long and distinguished career as a civil
engineer in the United Kingdom and overseas which followed a similar pattern
to that of Hawkshaw. Born in 1812, he lived until 1902. He was appointed
Resident Engineer of the Midland Railway in 1844 and became Engineer in
Charge during the period of rapid expansion which followed. His activities
soon extended to bridges, which included not only the construction of the
Clifton Suspension Bridge but also the Committee of Inquiry which followed
the collapse of the original Tay Railway Bridge in 1879. He was intimately
involved in the new structure which replaced it. Barlow was also responsible
for civil engineering projects in India, New South Wales and Queensland. He
assisted Sir Joseph Paxton in the design of the Crystal Palace and was active
in many other schemes in the United Kingdom and elsewhere.144

The Hungerford Suspension Bridge incorporated a number of the design
features intended for Clifton. More particularly, it was the only suspension
bridge with which Brunel was associated that was completed during his
lifetime. Started in 1841, it was finished in 1845, so in 1861 when it was
dismantled, it was only 16 years old. Probably Hawkshaw was concerned
about removing this monument to Brunel so soon after his death in 1859
following such a brief useful life.
143
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opportunity and to commend to the Trustees of the Clifton Suspension Bridge
the transfer of as much as possible of the Hungerford Bridge to Clifton to
enable that bridge to be completed as a memorial to his friend and colleague,
Brunel. From Hawkshaw‟s point of view, there could be no better way of
marking his two years, 1861 to 1863, in the Presidential Chair of the Institution
of Civil Engineers. And so it happened. John Hawkshaw and William Henry
Barlow finished out the Clifton Suspension Bridge as a memorial to Isambard
Kingdom Brunel but in no way did they feel bound to follow his design.
Significantly, their names appear at the top of the Suspension Bridge piers at
Clifton along with Brunels. The Clifton Suspension Bridge, as eventually built,
was not the bridge which Brunel intended and his father appears to have
largely designed. It was very different as Mark Huish, the Chairman told the
Clifton Suspension Bridge Company Proprietors at the first Ordinary Meeting,
held in February, 1865, after the Bridge had been completed, “The present
structure differs widely from the one originally designed by Mr. Brunel. Every
improvement which the progress of engineering science could produce has
been adopted and an enduring monument of the professional ability of Mr.
Hawkshaw and Mr. Barlow has been completed by the contractors, Messrs.
Cochrane & Co.”145

The chains inherited from Hungerford differed from those which Brunel
originally proposed for Clifton. The size and length of the links were different
for a start but there were other changes between Brunel‟s design and the
bridge as eventually built by Hawkshaw and Barlow. There were three chains
instead of two, brought about largely by the fact that the chains from
Hungerford were less substantial than those originally designed by Brunel for
Clifton as they were intended for a footbridge not for a bridge to carry
vehicles. Further, the height of the piers was increased from 230 feet to 245
feet above the level of the river146 and the chain anchorages were resited
nearer to the piers. The girders in the bridge deck, which itself was narrower
at 30 feet than Brunel‟s 32 feet, were all made of iron instead of part iron and
145
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part wood. In sum, these changes made the structure radically different from
that envisaged by Brunel. Although the position of the piers remained the
same, as they had to, and the design principles were unchanged, virtually the
whole of the rest of the structure was different, chains, roadway and the
position of the anchorages.

These were not just matters of detail, they

suggest that Hawkshaw and Barlow recalculated and redesigned the bridge
from first principles. Brunel‟s calculations and drawings were set aside or revalidated based upon changed circumstances. The new engineers made no
assumptions about Brunel‟s engineering, as indeed they could not if they were
to accept responsibility for the integrity of the design.

This caution extended to materials. When the 1,040 tons of chains arrived on
site at Clifton from Hungerford, they were taken apart and each link was
tested to 10 tons per square inch before it was re-used on the new Bridge
even though, presumably, Brunel had checked the material before it was first
used at Hungerford. The same test was applied to the 200 tons of new chain
material needed to complete the suspension system. When the whole Bridge
was finished it was loaded with 500 tons of stone evenly spread to prove the
structure before it was opened to the public.147 Hawkshaw and Barlow‟s tests
were all static in nature. No dynamic tests were carried out such as marching
a group of soldiers across the bridge to check it for the possibility of harmonic
movement in the suspended part of the roadway. 148

Hawkshaw seems to have been a cautious man. Before work started on
finishing out the Bridge, he refused to have a firm completion date put into his
agreement with the Clifton Suspension Bridge Company. The Directors, for
their part, were anxious to have the Bridge finished in time for the International
Exhibition of 1862. Barlow asked the Exhibition organisers to reserve a space
for a model of the Bridge in the Exhibition Hall.149 That was the full extent of
Hawkshaw and Barlow‟s commitment to the Directors‟ ambitions. To be fair to
them, it was unrealistic of the Directors to insist on completion in 1862.
147
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Brunel, if he thought it would suit his own purposes would have had no
difficulty in agreeing to an unrealistic date. Something would happen which
would enable him to abrogate his responsibilities.

In major engineering

projects it inevitably did. But Hawkshaw and Barlow were cast in a different
mould.

The Bridge was constructed with no great difficulty. It was a straightforward
engineering task which was well within the capabilities and experience of the
Company‟s engineers, both of whom had carried through much greater works
during their respective careers. The Bridge was open for foot passengers on
the 9th December, 1864.150

151

As already mentioned, as completed the

structure was markedly different from the scheme which secured the Trustees
approbation in March, 1831 nearly 33 years earlier. This was no more than
was to be expected. Technology had moved on in the intervening years.
More suspension bridges had been built so there was an increasingly large
bank of experience to draw on. What had been at its inception for some an
audacious scheme, although even then it did not purport to go beyond what
had already been achieved, was in 1864 little more than just another project,
significant but not ground breaking. There was no reason to doubt that the
Bridge would serve its purpose well and so it turned out to be.

Brunel had two sons, Isambard and Henry Marc.
became a lawyer.

Isambard, the elder,

The younger, Henry, followed his father into the

engineering profession. Henry was still a student at Harrow School when his
father died in 1859. When the Clifton Suspension Bridge was finished and
opened in December, 1864, Isambard was writing a biography of his father
aided by his younger brother.

While the life was well researched and

painstakingly accurate as far as it went, it is clear from Henry Marc‟s Letter
Book, which is a very full account of his doings, that the brothers were very
circumspect about being critical of their father. Further, Henry had fixations
about certain matters, in particular the part played by John Scott Russell in the
150
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construction of the Great Eastern steamship,152 which he saw as damaging
his father‟s interests and essentially dishonourable, dishonest and disruptive
so much so as to suggest that Henry was paranoic over issues which he saw
as tarnishing his father‟s image.

When the Clifton Suspension Bridge was finished, Henry was still a pupil of
John Hawkshaw. Although invited to the opening ceremony, neither brother
attended. They both felt, Henry would have it, that not sufficient credit for the
Bridge had been given to their father for the successful completion of an
enterprise in which Brunel had played a key part in the early days. Writing to
William Froude, a personal friend of long standing, from his Duke Street
address, his father‟s old office, on 29th November, 1864 Henry noted the
invitation to the opening at Clifton had arrived. He went on to say “there is
nothing special in this invitation referring to me or my father. It is one of a
hundred. Isambard had one like it. Then unless I mean to go it does not
require an answer you will perceive – Then there is nothing special in the
invitation ………. the programme doesn‟t smell nice …….. it looks like people
magnifying themselves to the utmost ………….. the whole thing feels quite
independent of any question of honouring his memory …………. Hawkshaw
and Barlow, I have remembered sent a model of the bridge to the Great
Exhibition (of 1861) without any mention of my father‟s name on it, except
their own”.153 The tone is petty and ungracious, not just to Hawkshaw and
Barlow, but to all those who had striven to honour Brunel‟s memory. The Civil
Engineering profession did not have to sponsor the completion of the Bridge
and, if they did, it did not have to be a memorial to Brunel. There are other
similar, if not so overt, comments about the completion of the Bridge
elsewhere in Henry Brunel‟s Letter Book.

As the years went by the emphasis changed from the engineering to the
memorial aspect of the enterprise. James Ford in the Chair at the Clifton
Suspension Bridge Ordinary Meeting of the 30th January, 1889 said the Bridge
152
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was “not erected with a view, or intention, or expectation of getting from the
receipts a very large dividend, but it was built out of respect to the memory of
Mr. Brunel”.154 But Henry Brunel would possibly have liked somewhat more
what the Directors did many years later. They put up a plaque in a prominent
position commemorating Brunel‟s “connection” with the Bridge.
done over 70 years after the Bridge was finished.

This was

Until then the only

reference to Brunel had been along with the names of John Hawkshaw and
W. H. Barlow at the top of the Bridge towers. But even then, the Board minute
recording this, the use of the word “connection” may not have been strong
enough to satisfy him. The matter was raised by Professor Robert Ferrier on
the 1st July, 1937 and the design of the plaque was finally settled at the Board
Meeting on the 27th October, 1937.155 Henry would no doubt be delighted with
the perception which is current today that Isambard Kingdom Brunel designed
the Clifton Suspension Bridge.

Clearly this was not so but it is now the

common view.
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Chapter 5:
The Launch of the Enterprise
The Last Will and Testament of William Vick, wine merchant, Alderman of the
City of Bristol, dated the 1st December, 1753 was singularly complicated. He
left two thirds of his residuary estate to his sister, Rebecca; after her death the
sum of £666 13s. 4d. from this residuary estate was within two years of the
date of her death to be paid to the Society of Merchant Venturers of Bristol.
The remaining one third of his residuary estate was left to “his good friend and
partner”, Roger Watts. On his death the sum of £333 6s. 8d. was to go to the
Society of Merchant Venturers on the same conditions as Rebecca‟s legacy.

The total sum of £1,000 left to the Merchant Venturers was to be invested for
profit and used as a contribution towards the cost of constructing a bridge
over the river Avon from Clifton Down to Leigh Woods. The bridge was to be
built of stone and suitable for carriages as well as horse and foot passengers.
It was also to be toll free. Vick thought that such a bridge could be completed
for £10,000 and when finished would be of “great public utility”. 156

The will provided that the money could be used for procuring an Act of
Parliament enabling the bridge to be constructed, as well as for meeting the
costs of construction itself, also for “making satisfaction to the Proprietors of
Rownham Ferry or for purchasing such ferry”. The ferry was the only existing
means available to the general public of crossing the Avon between Bristol
docks and the Severn estuary. The proprietors of the ferry were the Dean and
Chapter of Bristol Cathedral, a formidable body if it chose to be so.157
If the Merchant Venturers declined to use the money provided for in Vick‟s
will, it could be used to support “young, honest and industrious Clothworkers,
Residents of the parish of Minchinhampton in the County of Gloucester” or

156
157

Webb 3, 4.
Ibid 5.

58
“young Burgesses of Bristol”, or “towards founding, erecting and maintaining
an Hospital for illegitimate children”.158
The Society accepted the legacy along with the conditions specified in Vick‟s
will.

The sum was clearly inadequate for the purpose for which it was

intended, further there was no pressure for a bridge to be built. In the 1820s,
however, attitudes started to change. There was widespread concern about
the Port of Bristol as it lost ground to more go-ahead competitors, such as
Liverpool and Glasgow. This worry was reflected in John Cosmo‟s attitude to
the lack of publicity accorded to Vick‟s legacy by the Merchant Venturers. If
the fund was insufficient to construct the bridge, the Society should solicit
additional subscriptions “for one of those bold and animating schemes of
improvement which would have given a spur and activity to the present
parilized and torpid energies of the Citizens of Bristol”.159

In 1828 the Chamber of Commerce wrote to the Society about the state of the
fund for constructing a bridge over the Avon at Clifton, referring to a Report of
the Charity Commissioners on the state of Vick‟s donation. The Chamber
pressed the matter again in 1829.160 The Society responded by undertaking
to prepare schemes and to get estimates. A Committee was set up for these
purposes, to raise money and to prepare a Bill for submission to Parliament to
secure the powers necessary to build a bridge. The Committee took the view
that the project would best be carried through by Trustees rather than a
company.161

The submission to Westminster was based on this form of

corporate organisation. The Bill also incorporated Telford‟s proposals for the
Bridge. It was thus expensive, an estimated £52,000 and was soon set aside.
(see page 13 above) A stone bridge, as originally envisaged by Vick, would
have cost even more, an estimated £90,000, far too much money to merit any
consideration whatsoever. The sum available from Vick‟s legacy was only
£8,000 so a cheaper scheme, involving public subscriptions and tolls was
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needed, if matters were to progress.162 The Bill, as described earlier, (see
page 22 above) received the Royal Assent on the 29 th May, 1830 and became
an Act of Parliament. The sponsors, many of whom became Trustees under
the terms of the Act, were thus free to give their full attention to raising the
balance of the money needed to build the bridge.

The first full meeting of the Trustees, who numbered 31 by December,
1830,163 was held on the 22nd June, 1830 in the Merchants‟ Hall in Bristol.
Alderman Thomas Daniel was in the Chair. Jeremiah Osborne, one of the two
Clerks to the Trustees, reported that since the Clifton Bridge project had been
mooted the previous year, just over £22,000 had been pledged in
subscriptions consisting of £19,750 in loans and £2,257 10s. in gifts. 164 This
figure had not changed much since February when newspaper gave a
complete list of all the subscribers at that date. A total of 86 parties had
undertaken to lend £19,800.

This figure needed correction, however, to

reflect Captain Samuel Brown‟s statement that he had offered to lend £50 not
to take up 50 shares at £50 each, £2,500. This meant that 86 people had
committed to £17,350, an average of just over £200 each, 14 had pledged as
much as £500, the majority had offered £100 and the remainder figures
between these two sums. No one had pledged more than £500 and none less
than £100.165 The largest family contribution was from the Haythornes where
two, the Alderman and Joseph offered £500 each. On the list there were two
Lunells, £700 in sum, three Ricketts, £700, two Daniels, £600 four Acramans,
£400 and two Franklyns, £200.

Noting that most of these names are

uncommon and that the same names tended to pledge the same sum,
suggests they were members of the same families.

The subscription list

included three clergymen, the Reverend Israel Lewis, £200 and the
Reverends Henry and William Mirehouse, presumably brothers, £100 in total.
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The six donations totalled £1,465. The largest gift was £1,000 from James
Adam Gordon. Alderman Abraham Hilhouse gave £100, bringing the family
total to £350. The Reverend G. P. Seymour donated £50.

All the 31 Trustees holding office in the autumn of 1830, with the exception of
the Sheriff, Danson and the Mayor, Savage, were subscribers either by loan
or donation. All those who had pledged to lend or to give £500 or more, 17 in
all, were Trustees, with the exception of J. Wilcox Ricketts, William Hurle,
Philip Bennett and William Weare. Of those who had committed to £250 or
more but less than £500, 13 in total, 7 were Trustees.

The Trustees

represented a much larger proportion of the money invested than their
numbers implied.

This was no more than was to be expected.

Loans

represented an overwhelming proportion of the money pledged. So of the
£21,265 offered, 93% was by way of loans. The offer of £300 made by Henry
Pearce was later withdrawn leaving a net figure of £20,965.166 167
To be added to Osborne‟s total of the 22nd June of £22,007 10s. was £8,339
9s. 4d. from Vick‟s fund, giving a total of £30,346 19s. 4d. in all from which
£800 was due to the Society of Merchant Venturers as a contribution towards
the costs of obtaining the Act of Parliament leaving £29,546 19s. 4d. available
to the Trustees to meet the costs of acquiring the land needed and
constructing the Bridge and approach roads. This was a good start, bearing
in mind that as yet the Trustees had not chosen a design for the Bridge, let
alone appointed an engineer. The Trustees decided to call down £5 per cent
of the money pledged168 by the existing subscribers. Two days later, on the
24th June, the Committee of Trustees met to draw up a list of further possible
subscribers.169

The rate at which money was pledged slowed greatly following the death of
George IV. Parliament was dissolved and a General Election called after the
accession of the new sovereign, William IV. The result was that the total
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available to the Trustees, when they met on the 9th October, was little more
than it had been in June, about £30,500. The Trustees became cautious and
resolved that a “bridge to an inferior or contracted scale cannot be
recommended”, reference was made also to the “Credit and honor of the
Undertaking” and to “the beauty and magnificence of the situation”. These
themes were to resound down the years until the Bridge was eventually
completed over 30 years later. The consensus amongst those present at the
meeting was that a bridge “conformable with the (foregoing) resolutions” could
not be achieved for less than £40,000 exclusive of the approaches and
incidentals which were put at £5,000.

So at least another £14,500 was

needed before the venture could be put in hand. A plan was to be selected
with these considerations in mind. If this was done, the Trustees thought that
such a scheme would “bring forward subscriptions”.170 Notwithstanding the
dire need for cash, the Trustees went on to rule that subscriptions by way of
loans must be for not less than £50 while gifts could be for any amount.
Haythorne and Wright were amongst the banks selected to accept deposits.
The Commercial Rooms, the Bristol Institution, Clifton Pump Room, Burtles
Hotel, Bath Hotel, Clifton, Ivatts Hotel and the New Pump Room, Hotwells
were nominated as places where potential subscribers could make
themselves known.171

In early November an audited statement of the expenses incurred in securing
the Act of Parliament was tabled, £1,486 2s. 2d. This was a significant sum
and a heavy burden on the Trustees‟ cash position. The Society of Merchant
Venturers offered to meet part of the cost; £600 was suggested. This was
quickly accepted, so reducing the sum due from the Trustees to £886 2s.
2d.172 In January, 1831 the Society paid the balance of Vick‟s legacy, £4,705
13s. 10d. into the Trustees‟ account so finally discharging its duties under
Vick‟s will.173
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Brunel‟s design for the Suspension Bridge was preferred and he was
appointed Engineer to the Clifton Suspension Bridge Trustees on the 19 th
March, 1831.174 (See page 24 et seq. above)

For the purposes of his

contract, the Trustees assumed that the cost of the Bridge with its approaches
would be £50,000. Brunel was allowed 5% of this sum as his professional
fees, £2,500, together with a further £500 to cover his personal travelling
expenses, drawings, plans and surveys, £3,000 in all. As the appointment
was effectively a consultancy agreement, he was not expected to be available
or on site all of the time so he was allowed a further £800 for the “constant
services of a competent resident engineer”, £200 per annum for four years
and an assistant to the resident engineer £400, £133 6s. 8d per annum for
three years. The Trustees were careful to protect their interests with a “catch
all clause”.

The sums of money agreed were to include “every possible

charge” on Brunel‟s part irrespective of cost and time. In other words, the cost
of the design of the Bridge and the management of its construction were
rigorously capped.

Further, if the money to complete the Bridge was not

forthcoming, the Trustees were entitled to Brunel‟s drawings, surveys and
calculations. If the Bridge was completed, the £500 allowed for this part of the
contract was to be considered as a payment on account.

Brunel‟s

professional fees were to be paid in £800 annual instalments.175

The Trustees had drawn up a tight contract which fully adequately protected
their interests. If the Bridge cost more than budgeted or its construction took
longer than anticipated, this would not be reflected in Brunel‟s remuneration.
The only thing the Trustees could not protect themselves from was the impact
of Brunel‟s other professional activities on the wellbeing of the Clifton
Suspension Bridge project.

As Brunel was consulting engineer not an

employee of the Trustees, this “comfort factor” was beyond the grasp of any
agreement.

It depended on his commitment and good faith.

In this the

Trustees were not alone, most of the eminent engineers of the day, including
Brunel‟s father, Marc, worked on the same basis.
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From Brunel‟s point of view, the contract was excellent. It was his first major
appointment; the Clifton Suspension Bridge was a prestigious project which
offered him the opportunity of establishing himself as a civil engineer in his
own right, separate and distinct from his father. Up to this time, he had only
acted as resident engineer to Marc on the Thames Tunnel scheme and that
had been an unmitigated engineering and financial disaster.

Although

overweeningly ambitious and holding a high regard of his own abilities, he
must have occasionally reflected how fortunate he was to be appointed
Engineer to a project such as the Clifton Suspension Bridge three weeks
before his 25th birthday.176

Although the Trustees probably realised that

Brunel had potential, they could not have anticipated the extraordinary career
which lay in front of the young man they appointed on the 19th March, 1831.
When the Trustees signed Brunel‟s contract, they had no firm estimate of how
much it would cost to purchase the land needed and to construct the Bridge.
All they knew was that the funds available to them were insufficient to
complete the enterprise. Just under two weeks later, however, the Trustees
had an indication as to what their expenses were likely to be, namely £57,000.
Following his appointment Brunel had firmed up and confirmed this figure, so
giving the Trustees a start point for their work and a target for their fund
raising activities. But the Trustees remained, rightly, concerned. They still
needed £25,000 more than they had available to complete the Bridge. 177 As
prudent men they could not just rush ahead and put the work in hand. The
Trustees decided to consider a phased construction programme which would
enable them progressively to achieve their objectives while remaining within
their resources at any one time. Brunel was asked to prepare an estimate for
each stage in the acquisition of the land and the construction of the Bridge. 178
Hopefully, more money would become available as the Bridge progressed,
from one source or another.
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The Trustees had powers under the Act to raise money on the security of the
tolls which they would receive when the Bridge was completed and operating,
so it was not absolutely necessary to have all the money in hand prior to the
commencement of work. It was however judged not prudent or proper to rely
on this to make up the deficiency in funds.179

The Directors decided,

nevertheless, that they would go ahead if at all practicable. On the 20 th June
the first “Meeting of the Committee of the Clifton Suspension Bridge Trustees
– appointed to superintend the execution of the Work by an Order of the
Trustees passed on the 10th day of June Instant” took place at the Bath Hotel,
Clifton. Joseph Haythorne was in the Chair with ten Committee members and
three Trustees in addition to himself present.180

By this date the sum

available to the Trustees from loans and donations was £24,318, which
together with Vick‟s legacy of £8,705 brought the total to £33,023.

After

deducting the expenses incurred in obtaining the Act of Parliament and
preparing the plans and surveys £30,800 was left to meet the cost of acquiring
the land and building the Bridge by then re-estimated at £54,200.

If the

ornamental features of Brunel‟s design were omitted, in particular the
Egyptian embellishments to the towers, this figure became £45,000, leaving a
deficiency of about £14,000. The Trustees gave careful consideration to all
these figures, in particular the cost savings suggested by Brunel.

They

decided unanimously to start preparatory work on the Clifton side of the
Gorge. This consisted of levelling off the summit of the rock to enable a start
to be made to the foundations of the pier. Further to this, a start was to be
made to marking out the ground on the Somerset side of the river.

The

estimated cost of this work was £500.181
This decision precipitated a curious ceremony on St. Vincent‟s Rocks. The
proceedings started with a public breakfast at the Bath Hotel.

This was

followed by “a great gathering” at which Brunel took up a stone and presented
it to Lady Elton, the wife of Sir Abraham Elton of Clevedon Court. The Band
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of the Dragoon Guards played “God Save the King”. Sir Abraham toasted
“success to the undertaking” and the crowd then dispersed.182

Having authorised Brunel to start work, the Trustees posed the question as to
what work could be done for £35,000. As the sum available at the time the
question was asked was £30,800 this was a reasonable figure to settle upon.
Brunel, when he answered, firmed up the question further, “If £35,000 were
placed at my disposal with directions to proceed as far as this sum would
permit in the construction of the Bridge what portion of the work could be
effected for this sum and what would be the steps by which work would
proceed and the rate at which money would be required”.183 The answer the
Trustees received may be summarised as follows.
Cost Time scale – months

Item
Rail off Clifton side, level summit, mark off
ground on opposite side, cutting rock for
for foundation of pier

£

500

3

Construct the abutment on the
Leigh Woods side

£ 8,000

12 /15

£ 4,000

6

Construct the piers and gateways on
both sides of the river.
Total

£12,500

(say) 20/24 184

This expenditure was to be spread in nearly equal quarterly payments over
approaching two years.

To be added to this outlay was the purchase of

property, the salaries of the engineers and administrative expenses generally,
say £2,000. This brought the total to £14,500 in all.

If continuity of work was to be ensured, the ironwork, and more particularly the
chains, would have to be put in hand before the piers and gateways were
182
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complete.

The cost of these would be about £10,000 in total, but stage

payments would be required by the contractors which meant that this whole
sum would be spent progressively over the last twelve months of the 20/24
month period as the chains and ironwork would need to be available as soon
as the piers were completed and consolidated if no interruption to work was to
take place. The total expenditure over the 20/24 month period was likely to
be, therefore, £24,500.

Once the piers were complete, assuming the ironwork was available, it would
take a further 6 or 8 months to assemble, stretch and hang the chains. This
would cost, say, £10,000. If a further £1,000 were allowed for engineers‟
salaries and miscellaneous expenses, the grand total became £35,500 spent
over a period of up to 3 years. Having “spent” his £35,500, Brunel went on to
“finish the job”. The fourth year would be devoted to fitting the deck of the
Bridge. This would cost about £6,000. There were other expenses to be met
such as painting, supervising the works, finishing out and site clearance. The
cost of these activities was likely to be £3,500 giving a total for the fourth year
of £9,500 before the Bridge could be used. The grand total for the 4 years
was therefore £45,000. Brunel added, very importantly that, except for the
£500 spent on the preparatory activities already authorised, all the work would
be done by contract. The cost of each task would therefore be known before
it was put in hand.185

This analysis was, of necessity, rough cut. With only his own estimates to
guide him, and relying on his own judgement as to how long each phase of
the construction of the Bridge would take, any figures and times which Brunel
could come up with ran the risk of being “nit-picked” and destructively
criticised. It is to the Trustees‟ credit that they accepted what Brunel had put
forward for what it was, “best judgement”.

They took his assessment as

written and moved on from there in the knowledge that, unless they raised
more money, they were likely to run out of cash towards the end of the third
year.
185
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The Trustees turned their attention to raising more money. Bristol was split
into its constituent parishes for canvassing purposes, together with Henbury,
Westbury, Clifton and Long Ashton. Collection points were established and
advertisements put in the local press. Trustees were allocated to each locality
and district committees were formed.186 Lists of prospects were prepared.
These included the Mayor, the Sheriffs, the Recorder, the Town Clerk, the
Bishop, the Dean, the Prebendaries of the Cathedral and Edward Protheroe
M.P., none of whom had subscribed previously. To be added to these were
the various colleges in the City and its environs.187

It was a thoroughgoing exercise but its comprehensiveness illustrates how
narrowly based the support for the Clifton Suspension Bridge initially was. It
was limited to the Society of Merchant Venturers and those whom the Society
touched: corporate Bristol in the widest sense was scarcely involved. The
Trustees did not have broad based support in the professional and business
community at large. Some subscriptions were received. Even Brunel was
active in raising money. At the Committee meeting on the 1st July he reported
that Sir William Hawes was willing to subscribe £100 but this contribution was
exceptional and overall the fund raising campaign was not the success
needed to ensure the future of the Bridge.188
The Trustees‟ attention was soon taken up with more short term concerns.
While the land on the Clifton side of the Gorge belonged to the Society of
Merchant Venturers, that on the Somerset side was the property of Sir John
Smyth of Ashton Court. The Trustees needed to purchase not only sufficient
land to accommodate the Bridge, pier and chain anchorages on the south
bank of the river, but also a strip of land running from the Bridge to just
outside what is now the gatehouse of Ashton Court Park where it joins the
road running up Rownham Hill and on towards Portishead. At the time this
road was a turnpike. The Suspension Bridge Act of Parliament provided for
the purchase of the land needed to enable its construction and the roads
186
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leading to it to take place. The Act had a plan annexed to it which showed the
area affected so while Sir John Smyth knew that he had to sell land, he could
argue about how much, where it was precisely and how much he was
prepared to sell it for.189 Smyth decided to take issue with the Trustees. He
was well placed to do so as he was one of the largest landowners in Somerset
and a man of great influence.
On the 15th July, 1831 Jeremiah Osborne, the Trustees‟ solicitor, advised the
Trustees of the extent of the land needed from Smyth, placing a value on it of
£75 per acre. The Trustees accepted Osborne‟s advice and a letter was sent
to Smyth offering to purchase the land in question.190

Work continued

levelling the rock outcrop on the Clifton side of the Gorge. Just after this was
completed, the Trustees heard that Smyth had rejected their offer.191 The
reasons Smyth gave were that the purchase would deprive him of 170 acres
of good land, all private property. Further there was talk of a tunnel under the
Old Leigh Road which would spoil the views, in his opinion the most
picturesque in the whole of Somerset and all England. The Trustees would
divide and sub-divide his property and cut down his fine timber. The offer of
£75 per acre was “a trifling sum”, further no offer had been made for the
minerals, rock and stone which were worth a very considerable sum annually.
The scheme would “entirely spoil my (Smyths) place as a County
residence”.192 Smyth‟s response apparently showed his concern as a local
magnate for the integrity of his patrimony, while leaving him open to a more
substantial offer. As they had based their offer on a professional valuation,
the Trustees decided they could not increase the sum just because Smyth
had turned them down.
independent

So they offered to abide by the decision of two

professional

surveyors.

Smyth

found

this

approach

unacceptable. Further, he declined to meet the Trustees and appeared to be

189
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so hostile as “to preclude all prospect of settlement of the terms of purchase
and compensation without the intervention of a jury”.193

The Act provided the Trustees with this alternative to an agreed settlement
with a vendor: so they decided to proceed to an inquisition if needs be. It
was, of course a tiresome and possibly expensive path for the two parties to
take.

The decision was not made lightly as far as the Trustees were

concerned. They must have been conscious of the risks involved in taking
issue with a man of Smyth‟s importance. How a jury, drawn largely from the
gentry of the locality, would react in the circumstances was very much an
unknown. It was, however, a risk situation for Smyth as well as the Trustees.
So the Trustees made one more effort to settle amicably before taking issue.
They appointed a Mr. Tucker to survey and value the land. A Mr. Sturge was
engaged to carry out the same task as a second opinion. A Mr. Townsend
was asked to survey and value the timber. Before this information was to
hand, Osborne Ward wrote to Smyth laying out the Trustees‟ position in more
detail. They emphasised that the line of the road did not deviate from the
Parliamentary plan further than was necessary as a result of the “deviation” in
the site of the Bridge. The Trustees were willing to make such arrangements
as were necessary to enable Smyth to retain the rights to any materials lying
under the land. Further, they were prepared to make any other concession
“consistent with their duty to the Subscribers”.

In short, the Trustees

conceded every point they could other than increasing their offer. In closing
Osborne Ward expressed the hope that Smyth would agree with their view
that this was not a case for the intervention of a jury.194
On the 5th August Osborne reported that the land belonging to Smyth was
worth £800 excluding the timber. On 2nd September the formal valuations of
the land and timber were received from Tucker, Sturge and Townsend. They
ranged from £820 to £835 8s. for the land, while the timber was valued at
£246 19s. 6d. Based upon this new information, a formal tender was made to
Smyth for £1,200 with the rider that if this was unacceptable, the Trustees
193
194

th

Committee Minutes 1, 29 July, 1831, 19.
th
nd
Committee Minutes 1, 29 July, 1831, 20; 2 August, 1831, 22, 23, 24, 25.

70
would “take necessary measures for obtaining the verdict of a Jury”.195 Smyth
was intransigent and the Trustees‟ offer was rejected out of hand. He argued
that the road and approaches were larger in area than those authorised by the
Act so it was not worth proceeding any further in the negotiations as the gap
was too wide to bridge. There was “little chance of producing any satisfactory
result”.196
Sergeant Ludlow was retained as Counsel for the Trustees.197 A warrant to
the Sheriff to summon a jury was prepared, signed and forwarded.198 While
the Trustees were preparing the case for the jury, Osborne Ward wrote to
Tanner and Sons, the solicitors acting for Smyth, again. They expressed
regret that the Trustees‟ offer had been turned down while reiterating that it
was their intention to resort to a jury if needs be. However, they wished to
make one further effort to resolve the issues between the two parties before
turning to “so unpleasant an alternative”. The offer of £1,200 for the purchase
of the land and timber and all compensation for damages, if any, exceeded
the highest estimate from any respectable surveyor. By writing this letter,
Osborne Ward were putting their clients into a good position should the
dispute go before a jury. They were portraying Smyth as being obstinate and
intractable. All his reasonable expectations had been met by the Trustees
bearing in mind that ultimately Smyth would have to sell the land by virtue of
the Act of Parliament. So, for the time being the case rested. Tanner and
Sons had nothing further to say on behalf of their client, except that “Sir John
Smyth had maturely considered the proposition of the Trustees, contained in
this notice, and he is deliberately of the opinion that it would be an injustice to
both himself and his successors if he were to accede to the terms offered
……. Sir John Smyth has therefore made up his mind to appeal to a jury,
which will be most satisfactory to himself and will exonerate him from all
responsibility to those who may hereafter succeed to his property”.199
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Smyth seems to have had an absolute belief in the principles of primogeniture
which, of itself, is interesting as he was unmarried. It was his duty, therefore,
to pass on his patrimony intact and unsullied to his heir, who could only be
determined by his will. Or maybe, and more likely, he was just ducking the
decision as he found the whole idea of a bridge across the Avon, giving the
masses of Bristol access to the environs of his property, unacceptable. After
all, the Avon Gorge was a magnificent moat to his mansion in Ashton Court
Park. But he was making a mistake if he thought the problem would go away.
The Trustees did not give up just because they had insufficient funds available
to them at the time to complete the job. They had no intention of backing off.
The jury was summoned to meet at the Failand Inn on the 25 th October.
Several “respectable” surveyors, builders, quarrymen and gentlemen of the
neighbourhood were present to adjudicate in the presence of the Under
Sheriff, Edward Coles. They found that the property was worth £1,007 plus
£100 damages, £1,107 in all. This sum was paid by the Trustees into the
Court of the Exchequer which deposited the money with the Bank of England,
as required by the Act. The decision was not arrived at without acrimony.
Pollock, who together with Grace Smith were counsels for Smyth, protested to
Coles that “measures might be taken with a view to set aside the verdict”
because of his “decision allowing the Counsel for the Trustees the advantage
of the beginning”. The Trustees found the money by selling Exchequer Bills.
The land needed for the Trustees‟ purposes thus passed into their
possession.200

The jury was in part a jolly social occasion. Johnson, the proprietor of the
Failand Inn, sent a bill to the Trustees for £133 7s. 6d. for the entertainment of
the jury, witnesses and followers.

They paid £126 14s. quickly and so

secured the 5% discount offered for prompt payment.201 This was not the only
cost the Trustees incurred. Osborne Ward rendered an account for £497 14s.
11d. to cover their own professional fees and expenses and the cost of
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counsel, surveyor and witnesses. It was a substantial sum which makes clear
one of the reasons why the Trustees were anxious to avoid using a jury to
resolve their dispute with Smyth. Sir John also had his half of the costs of the
jury and witnesses to meet.202

Although the issue of the land needed to construct the Bridge and its
connecting roads had been resolved, the lack of sufficient funds to complete
the project remained.

While loans and donations trickled in, the sums

received bore no relationship to the total needed.203 On the 30th January,
1832 Brunel reported to the Committee that he thought an application to the
Exchequer Loan Commissioners for an advance would be successful. He had
spoken to the Assistant Secretary and had formed the opinion that there was
“reason to believe that such an accommodation might be obtained”. In his
Diary Brunel was more enthusiastic. He had learnt from Leas “it would appear
that we should very probably get assistance if we applied”. The Trustees
were “all very zealous concerning my report on the question of the Exchequer
loan” ……… (they) “resolved that a meeting of the Trustees should be
immediately called”. The loan had to be sufficient to enable the Trustees to
finish the Bridge. If that was done, the tolls would be sufficient to pay the
Exchequer 5% interest on the sum borrowed and to pay a further 5% into a
sinking fund so that the loan could eventually be liquidated. The Trustees‟
case was helped by the fact that the Bridge when completed would be a
public utility.

Further, while it was being constructed, the workings would

employ a number of poor persons in the district. After discussing the issues in
some detail, the Trustees decided to prepare an application to the Exchequer
Loan Commissioners for an advance.204

Just over a week later the Trustees met again to consider the text of the
application for a loan which Osborne had prepared. The wording was agreed
and it was decided to lay the report and recommendation before the General
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Meeting of Trustees which was due to take place later that day, the 8 th
February, 1832.205

The Trustees duly met and decided to make the

application to determine whether any accommodation could be made with the
Commissioners, and if so on what terms. It was further resolved to call down
£10 per centum of the loan account at the same meeting.206

When this decision was made, the total sum available was £28,745 0s. 6d.
from Vick‟s legacy, loans and donations after netting off all the expenses
incurred to the date of the meeting, except for £250 due but not settled. The
total needed to finish the Bridge was £45,000. This sum included the access
roads and other incidentals but excluded the ornamental features of the
original design.

There was thus a deficit of about £16,000.

In their

deliberations the Trustees took into account “the calamitous events in the
City”, this was a reference to the Bristol Riots of the end of October in the
previous year, and the damage to property which ensued.207

These had

resulted in heavy financial burdens falling on the inhabitants such that any
further attempt to raise money for the Bridge was unlikely to be successful.
This was seen as an additional reason for applying to the Treasury for help.208
Before closing the Meeting it was decided to call a further Special Meeting of
the Trustees, the attendance on the 8th February was far from representative,
to

determine

the

best

way

forward

to

avoid

“any

inconvenient

embarrassments from a too extensive resort to the power of borrowing given
under the Act”.209
The Trustees concerns about money did not inhibit Brunel‟s activities. He
continued to work on the detail of the Bridge design and to prepare
specifications “for those parties who might present Tenders for the various
parts of the intended works”. Although funds were not available to finish the
whole enterprise, he had demonstrated that sufficient resources were
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available for work to carry on for the best part of two years. Money was the
Trustees‟ concern, not Brunel‟s. His job was to build the Bridge.210

In due course the Exchequer Loan Commissioners confirmed their readiness
to consider an application based on the letter they had received from the
Trustees. Brunel visited their office and wrote to the Trustees to say “there
was reason to expect every disposition on the part of the Commissioners to
grant the accommodation required” but he confirmed that they would be
looking for an annual payment equal to10% of the sum outstanding on the
money the Trustees had borrowed, 5% was for interest and 5% towards
repaying the loan.211 The total sum borrowed would be repaid in 20 years.
The Commissioners requirements were in line with what had been anticipated.

Although they had asked for assistance from outside, the Trustees thought it
was prudent to help themselves. They decided to seek further subscriptions
and appointed a committee for that purpose, despite the reservations they had
expressed only seven weeks earlier about the willingness of Bristolians to
contribute money.212 A few small sums trickled in but nothing of significance
was subscribed.213

Some money was being spent, the foundation of the

buttress on the Clifton side was finished and the purchase of Smyth‟s land
completed.214 But not all was doom and gloom. Although people may have
been reluctant to pledge money, others were apparently prepared to help with
materials. In May, 1833 the Trustees wrote to Philip John Miles to thank him
for making his quarry available for the supply of stone for the Bridge. They
wished to make “public acknowledgement” of the gift as this would stimulate
the public to make further subscriptions.215 When Brunel delivered this letter
to Miles in London on the 4th June, he was partially rebuffed. Miles was not
prepared to comply with all that was asked as he was not a promoter of the
Bridge. If the public wanted a bridge, it was not for him to oppose it as he was
“not set in opposition”. The matter was left that when the time “came for
210
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operations he would consider the application for the quarry”. 216 Brunel must
have been embarrassed, the Trustees had confused disinterested goodwill for
active support. Miles did not want to be seen as being too close to the Bridge
enterprise but he left the door open for a further approach should the project
be in a position to move forward.

Because so little money had been pledged, the Trustees decided to publish a
new circular for distribution to potential subscribers. It emphasised that the
enterprise was not “a mere pecuniary Speculation”, pointing out “the benefits it
is calculated to confer on the Community” and noting the “grandeur and
elegance of its locality and design”. It stressed that the tolls would secure the
subscribers from a loss. Having made some positive points, the Trustees
touched upon the heart of their concerns.

They had resolved more than

twelve months previously not to commence major works until £45,000 or
£50,000 had been subscribed. This statement was a change in emphasis if
not in policy. The Trustees had proceeded so far as though they would put
the full construction in hand and rely on their ability to raise the balance of the
money needed before they ran out of cash. The cash flow analysis Brunel
had prepared suggested this was a viable approach to the problems they
faced and their Engineer certainly acted as though he expected to proceed on
that basis.

Probably the Trustees‟ confidence was being sapped by the

disappointing response to their efforts to secure adequate financial support.
They did, however, point out in the circular that £34,000 had been subscribed
and that it would take four years to complete ”an almost imperishable
memorial to the liberality of the present generation and entitle them to the
warmest gratitude of their posterity”.

To sweeten the pill, the Trustees

reminded their readers that the capital would be called down in easy
instalments and made the point that small donations could be “not an
inconsiderable source of assistance”.217

The “address” was put in Felix

Farley‟s Bristol newspaper, the Bristol Gazette and the Bristol Mirror. Two
thousand copies were printed for circulation.218
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Although the Trustees expressed confidence in public, assuring potential
subscribers “That they do (did) not anticipate disappointment”, they did,
nonetheless note in their appeal that the demands on the taxpayers of Bristol
were mounting, not only from St. Peter‟s Hospital but also from the parochial
authorities of Clifton.

The latter had to contend with “big able-bodied

paupers”. The Trustees added that, if their appeal was successful, they could
employ a number of these men as labour was “much the largest proportion of
cost”.219

The Trustees‟ dilemma gave opportunists a chance of putting

madcap schemes forward. A Mr. Dixon of Bath developed a proposal to build
a bridge over the river for £34,000.220 Needless to say, nothing came of this
The Victorian period had more than its fair share of optimists and eccentrics
who could be relied upon to produce plans to solve any and all the
engineering problems of the day. Brunel‟s father, Marc, was inundated with
such schemes, many of them odd in the extreme, every time the Thames
Tunnel ran into difficulty. They totalled hundreds: each one had to be dealt
with and responded to. The Clifton Suspension Bridge did not suffer this fate.
Its problems were financial, not technical, so there was less scope for
“unusual solutions” but it had its share. Dixon‟s suggestion was one of these.

The Trustees acted privately as though they did not expect their appeal to
succeed. There was no quorum at the meetings of the 1 st and 8th August and
again on the 5th October. At this last only four Trustees were present, so they
could only receive reports as they were disbarred from transacting business.
The total pledged since the circular went out, three and a half months earlier,
was £1,483 7s., made up of £650 in loans and £833 7s. in donations. To this
could be added £100 reported as subscribed by John Harford but as yet not
confirmed. This was a very disappointing figure, money continued to trickle in
but no sums of significance were received, further the application to the
Exchequer Loan Commissioners had faded away. Eventually the committee
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despaired and adjourned until such date as the Chairman decided to summon
another meeting. This adjournment took place on the 1st March, 1834.221
Nothing happened until the 31st January, 1835 when the Committee met to
receive a report from Mr. West of the Clifton Observatory on his visit to
Switzerland during which he studied a wire suspension bridge at Freiburg. 222
Although Brunel dismissed the possibility of a wire bridge at Clifton, West‟s
report did result in the existing design being reconsidered. Brunel‟s proposals
for a cheaper bridge, when they were put forward, retained the principles of
his original design. The width of the deck was reduced so the number of
plates making up the chain links were lessened proportionately.

These

changes, with other reductions in the specification, reduced the cost of
constructing the bridge, Brunel estimated, to £35,000. Even this cost reduced
version, the Trustees‟ Engineer opined, would give it “a character very
superior to the suspension bridges hitherto executed”.

Brunel urged the

Trustees to give him authority to start work in the “present Spring”223
The Trustees met as a body to consider Brunel‟s proposal on the 28 th March,
1835. It was the first such meeting since the 25th June, 1833. After Brunel
had explained his ideas in detail, Thomas Richard Guppy referred to a
resolution made by the Trustees on the 28th March, 1832 prohibiting the
commencement of work until subscriptions totalled the sum needed to
complete the bridge. He read out a resolution which he proposed to put to the
next meeting of the Trustees, revoking the decision of the 28th March, 1832
against starting work until such time as £45,000 or £50,000 were available.
The proposed resolution was discussed at length. Some Trustees held the
view that “an alteration in its (the Bridge‟s) character and construction would
be at variance with the resolutions of the Trustees and the inducements held
out in their printed Prospectus to the Public”. Others saw the inconsistencies
and contradictions in the discussion and the damage which was being done to
221
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the enterprise‟s reputation. This group insisted that the “Statements in Mr.
Brunel‟s Report are well founded”. Further they were concerned about “The
unfavorable impression which its (the project‟s) long protraction has made
upon the public mind”.

This cynicism about the Bridge‟s prospects had

emerged clearly when the Trustees were canvassing for financial support to
complete the scheme.

They should also ask themselves whether it was

consistent with their obligations under the Act of Parliament for the work to be
abandoned solely because they have not the means at present of effecting
the work. A rigid interpretation of the Resolution concerning the full availability
of the funds needed to complete the Bridge before the works were put in hand
would be “a virtual abandonment of the undertaking”. Circumstances could
change for the better. In evidence of this the Trustees were asked to note that
new sources of business would come when schemes such as the Great
Western Railway were completed.224 The discussion was deadlocked and the
Trustees found themselves unable to reach a decision.

Two important

principles had been raised, the integrity of the original design and the
Trustees‟ powers to change it retrospectively, and the morality of starting on
the enterprise without the resources needed to complete it The meeting was
adjourned until April.225

Certain aspects of the discussion were disingenuous and to a degree
polarised. The modified concept Brunel had put forward allowed the design to
be ”upgraded”, should more money become available, to the original
specification. Such a two stage completion procedure would obviously cost
more than constructing the Bridge to the original design in one step. Further
to this, within reason, any bridge was better than none. Once a bridge was
completed and available to passengers, the Trustees could charge tolls and
thereby secure an income. This would give a good indication of the Bridge‟s
potential as a revenue earning concern. If the Trustees‟ confidence in the
viability of the enterprise was confirmed, they would have little difficulty in
raising the additional money needed to upgrade the specification. Further, the
resources available to the Trustees were not so far short of Brunel‟s £35,000
224
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as to make a decision to proceed an unjustifiable risk. The sum available was
£32,992 14s. 10d. Donations, including Vick‟s legacy, totalled £12,236 6s. 4d.
Loans amounted to £22,317 10s.226 227
The Trustees met again on the 10th April. Guppy‟s motion that the Resolution
of the 28th March, 1832 be revoked was carried by 10 votes to 8 after a long
discussion. The Chairman did not vote and there were no abstentions. 228 It
was a close decision and the issues had been well aired and comprehensively
argued so it was reasonable to expect a decision to proceed with the works.
But for reasons which did not find their way into the Minutes of the Trustees‟
Proceedings, no decision about the future of the construction was made.
The Trustees met again on the 11th November, 1835. A memorandum signed
by “50 highly respectable inhabitants of Clifton” was tabled requesting that
work should commence immediately on the Bridge. The Trustees did not
respond directly to this request, it was just taken into account in their
deliberations.

They did, however, decide to issue a notice advising the

Subscribers and the public at large of their intention to apply to Parliament for
leave to bring in a Bill “to alter, amend and enlarge” the powers of the existing
Act. The notice was also to go into the Bristol newspapers, the Gloucester
Journal and the Bath Herald. With this done, the meeting ended. The next
meeting was arranged for the 10th December. When the Trustees met on that
day, they resolved unanimously to proceed with the Bridge on the basis of
Brunel‟s plan of 27th February, 1835, which estimated it to cost £35,000. The
plan was subject to improvements in the future. These were described in the
report. Brunel was asked to attend a meeting to advise the “best mode of
commencing” and to bring with him specifications and forms of contract.229
The news of the decision did not reach Brunel immediately. It was not until
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after Christmas that he noted the event in his Diary. “Clifton Bridge – my first
child, my darling is actually going on – recommended work last Monday –
glorious!!”230

By this date, unfortunately for the sponsors of the Clifton Suspension Bridge,
Brunel was becoming increasingly preoccupied with the Great Western
Railway. The first mention of the BR (Bristol Railway) in his Diary had been
nearly three years earlier on the 21st February, 1833. By August of that year
he was Chief Engineer to the enterprise. In the following January he recorded
in his Diary for the first time that he had attended a Board Meeting of the
Great Western Railway and was drawing part of his income from that
Company.231

Nor was the Great Western his only other professional

assignment. He was also working on schemes for the Bristol Docks.232 As
early as January, 1833, Brunel recorded he had five professional assignments
in hand if the Clifton Suspension Bridge was seen as one of them.233
Although Brunel may have drawn much personal pleasure from the Trustees‟
decision to proceed with the Bridge, he must have been very conscious of
how small a proportion of his professional responsibilities it then represented.
The estimated cost of constructing the Great Western Railway was slightly
more than £2,800,000234, massive compared with the Suspension Bridge at
£35,000, not to mention his other concerns of magnitude such as Bristol
Docks. It is not surprising, therefore, that he found it difficult to find time for
his “first child”, in fact, if he had had no time at all, it could have come as no
surprise to the Trustees, if they had cared to think about it. Perhaps because
some of the Suspension Bridge Trustees, such as Thomas Richard Guppy
and William Singer Jacques were also members of the Bristol Committee of
the Great Western Railway, they could be relied upon to ensure that Brunel
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gave at least some attention to the Bridge. The Railway was not finished until
1841.
On the 23rd January,1836 a General Meeting of the Trustees took place. The
Committee reported that it had instructed Brunel to proceed with the
preparatory work for the foundations and abutments on both sides of the river.
It had also asked him to prepare specifications to enable the Committee to
advertise for conditional contracts for the various parts of the works. The
Committee reported to the Meeting that they had learnt that certain
Subscribers proposed to challenge the Trustees‟ right to call down
subscriptions.

They did not agree with the decision made on the 10 th

December to proceed with a bridge to a reduced specification. The burden of
their case was that it should be built to the full design which had been agreed
in 1831 and that all the money needed to do this should be available to the
Trustees before work was put in hand. A notice signed by John Cave had
been placed in certain of the Bristol newspapers calling a meeting of those
Subscribers who held this view. Faced with this, the Trustees decided to seek
Counsel‟s opinion before they committed the Subscribers to any major
expense. Resolutions covering a number of points germane to the central
issue were tabled at the Cave‟s Meeting. These included one requesting that
a General Meeting of the Subscribers was called. The Trustees decided to
accede to this and to convene a meeting to consider formally the issues which
the had been raised, at which time the opinion given by Serjeant
Mereweather, who had been retained by the Trustees, could also be taken
into account.235
The Meeting took place on the 4th February, 1836 in the Merchants Hall. The
Mayor took the Chair. It focused on the best way of raising sufficient money
to enable the Bridge to be completed to the original specification. The feeling
amongst some of those present was that, as much of the damage done in the
riots of 1831 had been made good, it would be easier to obtain money for the
Bridge project.
235
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task.236 More money was raised and by early May an additional £8,000 had
been pledged towards the £17,000 minimum that the Trustees judged as
necessary for the Bridge to go forward, based on Brunel‟s original design.
The financial position was further eased when Philip John Miles finally agreed
to his quarry being used as a source for stone. Brunel submitted plans for the
Leigh side abutment based on the 1831 design. The Committee decided to
advertise for tenders for the masonry work needed as soon as the full
specification was available.237
Later on, at the Meeting at which these matters were discussed, 7 th May,
1836, Guppy advised his fellow Trustees that what was now happening
should be formalised. To this end he gave notice that he would move, at a
General Meeting of the Trustees, the alteration or revocation of the Resolution
of the 10th December, 1835 which permitted work to go forward on the basis of
Brunel‟s cost reduced specification of 27th February, 1835.238 Two weeks later
the Trustees, after noting that an extra £10,000 in total had been pledged,
“Resolved that the Committee be directed to take the necessary measures for
the construction of the Bridge on the basis of Mr. Brunel‟s Design originally
approved by the Trustees subject to such variations and modifications in the
details thereof as the Trustees shall from time to time direct”. The odd thing
about this Resolution is that it is recorded in the Trustees‟ Minute Book in two
hands. The second half of the Resolution, concerning the Trustees‟ discretion
in the details of the design, is in a different hand from the first part. This
suggests that, at some stage, the Trustees had second thoughts. Their hands
could not be tied completely, some discretion to vary the design was needed.
This was no more than common sense. Very few engineering schemes can
be carried through with no alterations whatsoever to the original detailed
design.239
Miles‟ conversion to the cause of the Clifton Suspension Bridge, he had
previously been agnostic, was completed when he accepted the office of
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Treasurer to the Trustees. The Treasurer‟s account was transferred to Miles,
Harford & Co. in due course. Miles signed a bond for £5,000 which was
supported by two sureties of £2,500 each.240
So work started on the Somerset side. Marc travelled to Bristol on the 26 th
August, 1836 to see the foundation stone being laid by the Marquis of
Northampton. The following day, on his own telling, he was cheered by the
whole company when he attended the public breakfast which accompanied
the ceremony.

Probably many of those present knew of the seminal

contribution that Marc had made to the project. Marc sat by the Marquis and
made a speech: he was followed by his son who also spoke.241

242

The date

had been selected because the British Association for the Advancement of
Science was holding its sixth Annual Meeting in Bristol at the time. It was very
appropriate and convenient for all concerned that the Marquis of Northampton
should preside at both occasions. The stone laying ceremony was a splendid
event with a procession, banners, music and a huge crowd of “not less than
sixty thousand”.243

By April, 1837 Brunel was reporting delays in the works. These were largely
due to disputes between the Trustees‟ contractors. On occasion one of them
would precipitate a crisis as when Orton & Paxton discharged all their
workmen.

This produced what can only be called an emotional and ill

considered reaction from Brunel. He contacted Gainsford, the Clerk of Works,
instructing him to re-engage the men laid off the following Monday. However,
the Trustees responded in a much more measured manner. They tried to get
to the root of the problem. The Committee asked how much work exactly had
been done under each of two contracts. Brunel reported that this exceeded
the payments made by £800, also that the plant “brought by them on the
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Works” amounted probably to about £1,000 so the difficulty was due to lack
of money.244

Though the Trustees were clearly in default in their payments to Orton &
Paxton, some blame must be accorded to Brunel for allowing the situation to
arise. He was quite clearly wrong to try and insist on the re-engagement of
the workmen without determining why the two contractors had laid them off in
the first place. The rights and wrongs of the situation were, however, of little
consequence as Orton & Paxton went into bankruptcy. The Trustees were
naturally concerned about any further sums they might pay to either Orton or
Paxton as full legal security was not available. It was, however, expedient
that arrangements should be made with Orton for him to resume work if
possible, but that any payments should go to him only, to enable work to be
continued on the Bridge, not to satisfy the demands of any creditors that he
may have had. Once this was arranged, the Trustees were prepared to renew
the contract.

They also insisted that they could not be party to any

arrangement between the contractors and their creditors. This meant a legal
agreement had to be entered into before work on the Bridge was resumed. 245
Gainsford was asked to prepare a list of all Orton & Paxton‟s materials and
plant. This schedule was separate from details of the work done by the two
contractors which Gainsford had already submitted to the Trustees. The work
was valued at £664 3s. 1d.246

£800 were paid to Orton & Paxton for the work already completed. This
satisfied the obligations the Trustees had incurred with their two contractors
before they went into bankruptcy. In addition, £152 4s. 1 1/2d. . were paid to
their workmen with a further sum acknowledged as due. Presumably, the
Trustees paid the workmen direct to ensure that they received their dues.
They could then rely on the men to continue working on the Bridge as they
had not suffered from Orton & Paxton‟s bankruptcy. The plant left behind was
valued at £530 at sale prices. It was worth much more than £1,000 to the
244
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Trustees, if they had to replace it. So with the work done largely paid for and
the plant and materials on site in their possession, the Trustees‟ position was
secure as these two together were worth more than £1,000 although they did
not have legal title to the plant. The Trustees resolved that if the creditors of
Orton & Paxton asked them and the Directors of the Great Western Railway if
they could have the free and full use of the plant until both enterprises were
completed, the Trustees, for their part, would agree to this. Unfortunately, the
Directors of the Great Western Railway refused to fall in with this proposal
when it was formally put forward.247
The Trustees‟ dilemma in handling Orton & Paxton‟s bankruptcy was clear
enough. Orton and Paxton were trading as private individuals so any liabilities
they entered into were theirs personally. They were not protected by any form
of limited liability as they could be today so the Trustees had to ensure that
any money paid to either of them after the bankruptcy occurred was applied to
carrying forward the Clifton Suspension Bridge project, not to satisfy their
obligations to their creditors beyond what was in the interest of the Trustees‟
enterprise.

The Trustees wished to retain the goodwill of the workmen

wherever possible and to retain the use of the contractors‟ plant which had
apparently been bought by Orton & Paxton specifically for the Clifton
Suspension Bridge and Great Western Railway contracts.

Faced with these legal complications, the possibility of continuing to use Orton
& Paxton was quickly set aside. Brunel lost no time in getting more tenders
for the Leigh pier. He tabled three at the next Meeting on the 2 nd August,
1837. The Trustees were not satisfied with what had been submitted so they
asked for further quotations to be obtained.248 They eventually finished up
with a choice of four. The tender preferred was that submitted by William
Williams and Philip Northam of Bedminster.

This firm was awarded the

contract at the Committee Meeting of the 16th August, 1837.249 But it was
some weeks before the new contractual arrangements settled down. George
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Newbury of Westbury, who was Brunel‟s choice for the quarry contract,
reported that he could not meet his contractual terms as stonemasons were
too expensive. Williams & Northam were approached and they agreed to
undertake Newbury‟s work in addition to their responsibilities for constructing
the Leigh pier. By November, the new arrangements had settled down and
Brunel was able to report that the contractors were going forward “very
satisfactorily”.250 The hiatus caused by Orton & Paxton‟s bankruptcy had been
overcome: work was well under way and the Trustees called down another
£10 per centum.251
While the Trustees had the use of Orton & Paxton‟s plant and had regarded
its availability to them for as long as they needed it as a reasonable solution to
their needs, they had not secured legal title to the equipment. This made their
position somewhat insecure so they decided to offer Mr. Heaven, who was
acting for Orton & Paxton‟s creditors, £200 for “all the Bankrupt interest in the
plant and in discharge of Mr. Rouch‟s claim as Assignee”. Having made the
offer, the Trustees indicated that should the £200 be unacceptable, they were
prepared to settle for half the valuation made by two competent referees.
Heaven countered with an offer to sell for £300. The Trustees raised the ante
to £250, a sum which was accepted.252

Having purchased the plant, the Trustees moved on to support Williams &
Northam in another way. The Committee agreed to lend £100 to enable them
to erect a steam engine on the pier. The contractors were to repay the loan
by subtracting £20 per centum from future payments until such time as the
loan was paid off. The Trustees were disappointed to learn two weeks later,
on the 6th January, 1838, that while their contractors had erected the steam
engine on the pier, nothing else had been done since the money was
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advanced; the purpose of financing the engine which was to speed up work
had to date been thwarted.253
Although the Trustees‟ affairs were settled in the sense that the specification
of the Bridge had been finally decided, the financial problems the Trustees
faced remained unresolved.

There was insufficient money available to

complete the Bridge, even assuming that Brunel‟s estimates were met.
Although misgivings about the situation do not appear to have been
articulated directly, the reaction of some of the Subscribers suggests that the
fear that the Bridge could not be completed with the funds available, or likely
to become available, was current in certain quarters.

The Committee of

Trustees responsible for supervising the Bridge works discussed the problems
they faced at their Meeting on the 20th January, 1838. Although £765 had
been banked from the most recent call, several letters of objection had been
received. The Trustees took legal advice from Osborne, Ward and instructed
them to write to the objectors individually explaining the circumstances in
which the Subscribers found themselves. Although the Committee minutes do
not record what Osborne, Ward wrote, the fact that the objectors received a
solicitors‟ letter suggests that the Trustees wished to ensure that the
recipients fully understood their obligations. But Osborne, Ward‟s letter did
not close the matter off entirely. The Trustees‟ response to a Subscriber,
Thwaites, two weeks later, saying that the Committee had no power to release
him from his obligation to the Trustees, indicates that, in some quarters at
least, there was an increasing reluctance amongst Subscribers to pay their
dues whatever the legal circumstances.254

What is noticeable about the Clifton Suspension Bridge contractors is how
local to the Bridge they were. Most of those who quoted were Bristol firms or
had addresses in the immediate vicinity such as Bedminster, Westbury-onTrym or Henbury. A number appear to have been known to at least some of
the Trustees before business was placed with them. For example, Orton &
Paxton were contractors to the Great Western Railway before they received
253
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the contract to construct the Leigh pier. During March, 1838 Daniel Wade
Acraman resigned as a member of the Committee supervising the works as
his firm had accepted an order for making some of the ironwork for the
Bridge.255 As Acraman was only resigning as a member of the Committee, his
colleagues took legal advice from Osborne, Ward before responding to his
letter of resignation.

The advice they received was that “his letter of

resignation should embrace; not merely his Office as a Committee man, but
that of Trustee, the latter being the Office to which the Bridge Act applies”.
The Secretary informed Acraman accordingly.256

The problems of calling in money were mounting. Reference to defaulters
was becoming more frequent in the Committee minutes, although Trustees
continued to deal with the individuals involved with courtesy and restraint. 257
The Trustees‟ problems were, however, not limited to late payments. Brunel
was becoming increasingly difficult to handle. Even though he was in Bristol
on the 23rd June, the Committee had to disperse without seeing him after
waiting for an hour for him to arrive.258

259

This was clearly unsatisfactory as

his unavailability on important occasions put more of the burden of
supervision on the Trustees as when the following month the contractors,
Williams & Northam, were summoned to a Committee meeting to account for
the “serious shortfall of work against the contract” placed with them. They
promised to do better.260

The following week the prime purpose of the

meeting was to open tenders for the ironwork, chains, suspensions rods and
other items central to the construction of the Bridge. Again, Brunel was not
present to contribute to the selection of the most suitable contractor.
Fortunately perhaps, only one tender had been received, that of W. Tanner of
Tiverton who had quoted £2 7s. per cwt.. This was clearly an unsatisfactory
situation so the Secretary was asked to find out whether Acramans proposed
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to tender.261 The Trustees could not have been surprised at Brunel‟s lack of
support but they must have been frustrated by his absence and concerned
that they were left on their own to make very important technical decisions.
The choice of a supplier for the chains was not just a matter of how much per
cwt. the iron would cost. The quality of the materials going into the Bridge
was central to its strength and safety.

D. E. & A. Acraman eventually submitted a tender for the ironwork. Their
quotation was for £42 per ton, significantly less than Tanner‟s £47. This was
not an encouraging response overall, however, as only two of the nine
potential suppliers approached had responded to the Trustees‟ invitation to
quote. While this was disappointing, progress on the Bridge was, in other
respects, improving. Williams & Northam were responding to the pressure put
upon them. The Committee was “gratified at the recent exertions made by the
Contractors. (They) resolved to pay them £145 on account”. This was not a
particularly munificent decision as a certificate was tabled at the same
meeting confirming that £148 8s. of work had been completed in the previous
fortnight.

The Trustees, despite their satisfaction with progress, kept

something, if not much, in hand.262

Another quotation came in mid August. This time it was for £24 per ton. How
this sum could be reconciled with the figure quoted by Acramans must be a
mystery, and in the absence of the specification to which the various firms
responded, no assessment can be made except to make the point that the
quality of the load bearing members of the Bridge was much more important
than the price at which they were purchased. Brunel, who expressed a view
on this occasion, thought that the Acramans had quoted high.263 But they
refused to reduce their price so the matter rested. This was as well as the
firm was in difficulty with the order it already had for tie rods for the stonework.
They were so badly in arrears that by the 1st September Acramans had held
up construction for two weeks.
261
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September that Gainsford could report that the whole of the order had been
delivered. Acramans‟ account for £235 5s. was referred to Brunel for his
attention.264
Acramans had understandably incurred Brunel‟s displeasure. Not only had
they delivered the iron ties late, their invoice was also unsatisfactory. Brunel
refused to pass it for payment.265 This put pressure on the Committee to find
an alternative supplier for the next order for ties, a matter of some urgency,
otherwise the contractors would be held up again and all work on the pier
would stop. But firms willing to tender remained in short supply. The Trustees
had only one offer and that was from Stothert & Co. of St. Philips. Their price
was 32s. per cwt. but they could not meet the delivery requirement of fourteen
days. They were quoting a month as they had no iron in stock with which to
fulfil an order. The Committee relented and, despite Brunel‟s advice, decided
to pay Acramans. Probably the Trustees thought that this was wise as they
had no alternative supplier to which they could turn with confidence which
could possibly meet their requirements.

The same day as they made this

decision, they also decided to place an advertisement in all the Bristol papers
calling for tenders for the construction of the pier on St. Vincent Rocks. 266

267

Further, the construction of the Leigh pier was progressing, if fitfully,
sufficiently well as to encourage the Trustees to consider the construction of
the approach road on the Clifton side of the river. A plan of what Brunel
proposed was submitted to the Society of Merchant Venturers: but there were
complications as, though the Society owned the Downs, the point where the
proposed route joined the existing road belonged to the Turnpike Trust.268
This was a matter for the Company‟s solicitors.

The difficulty was soon

resolved and excavation for part of the road on Clifton Down was given the
go-ahead in January, 1839.
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Williams & Northam, a fragile firm at the best of times, continued to be short of
cash, such that they were forced to approach the Committee in late January
for a loan of £40 to enable them to pay the stone cutters. This was, in effect,
asking for an advance against the work in progress certificates which the
Committee had received but which had not yet been honoured. While the
Trustees agreed to the request, they must have been concerned that their
principal contractor was so „hand-to-mouth‟.269 It looked as though it could be
Orton & Paxton yet again.
The specification for the Clifton pier was still not available on the 9 th
February.270

But it came to hand shortly thereafter.

The Committee

considered five quotations at their Meeting on the 16th March. They ranged
from Brown & Son at £3,150 to Gould & Taylor at £9,890.

Williams &

Northam quoted £3,400. Brown & Son were chosen to construct the pier. 271
So by the early summer of 1839 the piers on both sides of the river were
being constructed, albeit by two different contractors. The one on the Leigh
side was the much larger of the two structures as its footings were well down
the side of the Gorge. The Clifton pier was on the top of St. Vincent‟s Rocks.

The Trustees continued to monitor the financial situation regularly and
carefully. Before a new cash call was made, they studied the Balance Sheet
and reviewed a statement of the monies received and spent and examined a
statement of future ways and means. After taking account of the calls in
arrears, they would, and only then, make a further cash call.

One such

occasion was on the 17th August, 1839 when £10 per centum was called
down. The Subscribers were given 4 weeks to pay, the money being due in
on the 14th September.272 On the 16th November the Trustees reviewed the
outcome of this call.

The statement of ways and means tabled that day

showed that £5,300 was likely to be needed during the winter and the
following spring over and above the funds which were currently in their
269
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bankers‟, Miles, Harford & Co.‟s, hands.

The Trustees had seriously

underestimated their cash requirements in August; they decided to rectify the
situation by calling down a further £20 per centum. On this occasion they
gave the Subscribers more time to pay; the money was not due until the 20 th
January, 1840. In addition to allowing more time for payment, they decided to
send a letter with the demand, explaining the reason for the large call, in
particular detailing the “heavy responsibilities” that had been entered into by
the Committee.273

Presumably the call went reasonably well as the Trustees did not meet as a
body until the end of July, 1840, eight months later. This does not mean that
the Committee of Management did not convene during this period: it had met
and its minutes of its meeting on the 13th June were duly accepted by the
Trustees at the start of their deliberations on the 30 th July.274 Even though it
was such a long time since the Trustees had gathered, certain members of
the Committee of Management, together with Brunel, were unable to attend
as they had business in Reading that day.

The meeting was, therefore,

adjourned to the following week.275

When the Trustees met, it was a well attended occasion. Nine were present,
including the Chairman, Cookson. Brunel was absent although he submitted
a written account of the status of the works. The report of the Committee of
Management to the Trustees was also read to the Meeting. 276 It comprised, in
addition to a narrative statement, a detailed financial review, including
estimates of the Trustees‟ ways and means.

This done, the report then

considered the crux of the Trustees‟ problems. It had emerged that the total
cost of the Bridge, which up to that date, the Trustees had assumed would be
£57,800 was seriously understated.

The figure which had been given by

Brunel did not include the cost of the land, the temporary iron bar across the
273
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Gorge, the expenses of obtaining the Act of Parliament, professional fees in
the “Law and Engineering Departments, nor the general disbursements
incurred in managing the undertaking either past or future”. If allowance was
made for these omissions, the total sum required to continue the Bridge
became:
Item

Cost

1. Bridge without ornamental work.

£57,800 0s. 0d.

2. Ornamental work from £3,000 to £5,000 (say).

5,000 0s. 0d.

3. Land purchased from Sir John Smyth less timber sold.

926 5s. 2d.

4. Swiss cottage, more than included by Mr. Brunel.

350 0s 0d.

5. Act of Parliament and all other legal charges.

3,183 2s. 2d.

6. Engineering, including the late Mr. Telford‟s charge.

3,392 1s. 6d.

7. The cost of the iron bar, deducting revenue.

632 11s. 0d

8. General disbursements in the management of the
undertaking.

1,417 12s. 7d
Total

£72,701 12s. 4d

In addition to this total, three other liabilities were mentioned. £1,575 was due
to Brunel, a further Act of Parliament was needed, £300 was allowed for this
together with an additional £300 for general disbursements on management
activities.

In total a further £2,175 was needed, bringing the likely total

expenditure to £74,876 12s. 4d..

The total amount estimated to be available from subscriptions, donations and
other sources of income was £48,332 12s. 11d. This sum was reduced by
£2,875 19s. presumed by the Trustees to be uncollectable from Subscribers,
leaving £45,456 13s. 11d. The deficit was therefore £29,419 18s 5d. 277 The
Committee concluded, inevitably, that the Trustees had insufficient funds
available to complete the Bridge to the original specification. The shortfall of
nearly £30,000 only took account of the known omissions from the original
figure of total costs. It also assumed that the actual costs would be contained
within the estimates under each heading, a large and probably unrealistic
277
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assumption. The Trustees‟ initial reaction to these dire financial straits was to
call down a further tranche of money from the Subscribers and to appeal to
those in arrears to bring their payments up to date.278 279
The narrative report the Committee tabled at the Trustees‟ Meeting was as
positive as possible in the difficult circumstances. It stressed what had been
achieved so far. The abutment on the Leigh Woods bank of the river was
complete and the pier to support the chains on the Clifton side had been
finished. Further, the pier on the Leigh Woods side was well in hand. The
suspension chains had been ordered from Sandys, Carne & Vivian of Hayle,
Cornwall so enabling the Bridge to be finished in two years if adequate
finance was available. The Committee confirmed that the intention was to
complete the Bridge to the original design. The impression, which was current
in certain quarters, that this was not so, due to the inadequacy of funds
available, was incorrect. The ornamental additions were necessary to give
“that Character of beauty and magnificence which led to its (the design‟s)
adoption”. The Committee had no powers to alter the design or to “enlarge or
diminish it or to effect any change whatsoever in its character, that being a
matter reserved to the general body of Trustees”.

The report, having stressed the integrity of the design at considerable length,
went on to discuss the funding shortfall which it put at £30,000.

(No

contingency was added to the figure reported to the Meeting.)

The

alternatives available to the Trustees to remedy the matter were to secure
more money by subscription, borrow the sum needed from the Exchequer
Loan Commissioners or to borrow from private individuals. If either of the two
latter courses was followed, those lending the money would require priority in
the payment of interest and repayment of capital from the toll income of the
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Bridge when the Trustees started to earn money. The Committee‟s view was
that the tolls formed an ample security for the payment of interest on any loan
likely to be needed, further “they (the Committee members) do not think that
they shall be considered sanguine when they express their opinion that the
revenue would also be amply sufficient to afford a fair interest to the
Subscribers when it is considered that the facilities for travelling afforded by
the Railways concentrating at Bristol from all parts of the kingdom cannot fail
to increase to an immense extent the number of visitors attracted thither”.
The Committee also mentioned that the steam packet pier proposed at
Portishead would generate business to and from all parts of the world when it
was complete.280

The report went on to assert that the delays in the construction of the
abutment and piers were "attributable principally if not solely to the want of
punctuality in payment of the calls on the part of many of the Subscribers”.
The Committee could not enter into agreements with contractors on behalf of
the Trustees if money was not available to pay for the work once it was
finished. The Committee conceded that it had powers to enforce payment but
it claimed it had been inhibited from resorting to this means due to the
widespread misunderstanding about the design to which the Bridge was being
built. The Committee had therefore urged people to respond to its call for
cash by letter rather than impelling them to pay through the Courts.

The various contracts entered into by the Committee, in particular that with
Sandys, Carne & Vivian for the chains and ironwork, made it necessary to call
down the remainder of the Subscriptions without delay “to enable the
Committee to meet the heavy demands for Money which the execution of
such Contracts will occasion and they recommend to the Trustees that a
further call of 17½ per Cent, being one half of the remaining subscription,
should be made immediately”.
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The Committee then returned to the matter of arrears. “The Trustees will
observe ……….. that there is still a considerable amount due on Account of
former calls. The Committee regret that this should be the case but inasmuch
as they have found that the payment of these arrears (the endeavour to
collect which has formed the most onerous and unpleasant part of the labor
which has devolved upon them in the management of the concerns of the
Undertaking) has been withheld principally from a feeling of dissatisfaction
with the progress of the Work”.281
The Committee closed its report with the following words. “In conclusion the
Committee have only to assure the Trustees that in regard to the additional
monies required they will use their best endeavours to carry into effect
whatever arrangements the Trustees shall deem best calculated for procuring
the same, and that aided by the support of the Trustees they will unremittingly
devote their time and best attention to the future progress of the Works”. 282
The financial analysis which formed part of the Committee‟s report confirmed
numerically what had been reported verbally and in writing about the shortfall
in donations and subscriptions. Of the donations promised of £4,112 4s.,
£190 7s. were considered doubtful, 4.63%.

For subscriptions, the

corresponding figures were £33,400, £2,360, 7.07%. There was inevitably a
substantial element of judgement in these figures. As the full monies had not
been called down, it could not be assumed that those who had paid in full
previously would continue to do so after the Trustees had made it clear that
they had insufficient resources to complete the Bridge.

Further, it was

possible, but not likely, that the Committee was being pessimistic on how
much it could collect from reluctant payers.

It had not, as yet, resorted

systematically to the law to obtain the money due. The total doubtful monies,
£2,550 7s., were not catastrophic relative to the total of £37,512 4s., 6.8%, but
they were definitely a cause for concern.283
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At the time the financial analysis was prepared, six instalments had been
called down. The cash in hand was £5,857 4s. 9d., not sufficient to meet the
Trustees‟ obligations, bearing in mind the very heavy commitments the
Committee had entered into with Sandys, Carne & Vivian for the chains. This
calls into question the statement the Committee had made that it had delayed
entering into obligations due to donors and Subscribers not responding
promptly and in full to the demands placed upon them. If the donors and
Subscribers were completely up to date when the return was prepared, the
Committee would have had the sum mentioned above plus a further £2,172
10s. the sum in arrears plus £2,875 19s. doubtful money, a total of £10,905
13s. 9d. The difference between the optimum theoretical figure and the actual
was significant but not large relative to the sum not yet called down of £12,308
13s. 6d.284 Put another way, the money not called down was over twice the
total sum in default.

There is no reason why this should not have been

demanded while the defaulters were dealt with, so allowing work to continue
uninterrupted.

The relationship between the works ongoing and cash

availability was not optimised. This could, and probably did, add to the doubts
expressed by the Subscribers about the standard to which the Bridge was
being built as the stop-go pattern of work which prevailed was bad for all
concerned. The Committee acknowledged this.

While the mismanagement of money was bad enough, the omissions from the
estimated costs of constructing the Bridge beggars belief.

How the

Committee or the Trustees as a group came to proceed with a figure which
covered the cost of building the Bridge alone is not explicable. Even the cost
of purchasing the land and Brunel‟s fees were not accounted for in the
estimates. While Brunel must bear part of the responsibility, he should have
included his fees and expenses together with the costs of the Resident
Engineer and his staff in the overall total he was directly responsible for, the
principal burden of blame must fall on the Trustees. They seem to have made
decisions such as agreeing Brunel‟s contract and purchasing land from Sir
John Smyth without asking themselves whether they had provided for such
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expenditure in the sums they were asking the donors and Subscribers to
provide. It is difficult to believe that not one of those directly involved as
Trustees, bankers and solicitors did not scrutinise the enterprise as a whole.
Further, it must be recalled that, despite the assurances given to the
Subscribers, the Trustees had put the work in hand based implicitly, if not
explicitly, on the costs of the lower specification Bridge and they had persisted
with the purchase of land and construction work even though they had not got
the funds to meet the cost of the completed structure. The Trustees certainly
realised this at the time they approached the Exchequer Loan Commissioners
about the shortfall in resources, an approach which they made to no avail.
The fact that such a situation continued is evident in the accounts tabled in
August, 1840. The total potential funds available were £48,332 12s. 11d., a
sum which included £2,114 15s. 1d. of bank interest.285

The truth is the

Trustees never had anything like the money needed to complete the Bridge
without the ornamental work, let alone the embellishments they said they had
always intended to provide and all the other costs they had omitted from their
estimates. It was a very sad state of affairs. No wonder the Trustees lacked
support. Perhaps the donors and Subscribers were in reality more concerned
about the Trustees‟ stewardship and competence than the design of the
Bridge and the delays which were occurring in the works.

Despite the revelations of August, 1840, the Trustees continued to conduct
their affairs as usual. No steps were taken in the short term to raise more
money, although they petitioned Parliament for leave to bring in a new Bill to
extend the time allowed for the completion of the Bridge and for the grant of
certain further powers. Permission was given and a new Bill was introduced
into Parliament.286

In early April, eight months after the August meeting,

before the new Bill had passed into law, the Trustees‟ solicitors drafted a
Memorial to the Exchequer Loan Commissioners for a loan of money to assist
in the completion of the Bridge. The text was approved by the Trustees but
the document was not submitted to the Commissioners right away. 287 The
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Trustees learnt at the end of May that the new Bill had received the Royal
Assent.288

The financial burden was growing not just because work continued on the
Bridge but also as interest was payable on the ever increasing sums borrowed
from the Subscribers. On the 2nd October, 1841, thirty one such payments
were authorised so reducing the amount available for the construction of the
Bridge as the Trustees had no income other than the interest due on their
investment accounts.289
On 27th November, 1841 another financial statement was considered. With all
the £33,400 subscribed called down, the total money received was:

Item

£

Subscriptions

s. d.

25, 952 10 0

Donations

2,583 5 0

Vick‟s legacy

8, 705 13 10

Interest

2,424 10 9
Total

39, 665 19 7

The difference between the £33,400 called down and the £25,952 10s.
received was accounted for by £5,223 15s. subscriptions outstanding and the
£2,223 15s. subscriptions considered bad or doubtful.290

If it is assumed that all the outstanding subscriptions, £5,223 15s., were paid
and that the donations in arrears of £63 were also cleared, the total sum
available would have been £44,952 14s. 7d. If the doubtful subscriptions of
£2,223 15s. were added back, the total was £47,176 9s. 7d. This was less
than the total of August, 1840 of £48,332 12s. 11d.

The difference was

entirely due to a decline in donations. If this default had not taken place, the
sum available in November would have been marginally more than in August,
288
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1840. But overall the Trustees had made no progress whatsoever in the
resolution of their financial problems in the intervening months. They were, in
fact, much worse as the enterprise was insolvent. This becomes clear if a
statement showing the relationship between the sums of money remaining
available relative to the Trustees‟ obligations is drawn up.

The pertinent

figures are as follows:

Assets
Cash in banks or Secretary‟s hands

£9, 855 12s. 10d.

Sums due to the Trustees considered good
Subscription in arrears

£5,223 15s.

Donations in arrears

£

63 0s. £5,286 15s. 0d.

Total

£15,142

7s. 10d.

Liabilities
Osborne, Ward & Co., including actions
against defaulters

£ 866 11s. 8d.

Amount due for Mr. Gainsford‟s list,291 net of sums
paid by the Committee on account of deductions

£ 641 3s. 4d.

Sundry small amounts including Secretary

£ 120

0s. 0d.

Amount due for ironwork ordered and part delivered £15,000

0s 0d.

Mr. Brunel

0s. 0d.

£
Total

575

£17,202 15s 0d.292

The principal liability was the sum due to Sandys, Carne & Vivian of £15,000
for the suspension chains and associated ironwork. The deficit was £2,060
7s. 2d., assuming that all the monies outstanding to the Trustees considered
good were successfully collected.

Despite the problems they faced, the Trustees moved slowly There was no
sense of urgency or, it appears, concern about the situation in which they
found themselves if their actions are taken as an indication of their state of
291
292
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mind. When they met on the 11th December, they did not even discuss their
financial plight. It was not until the 8th January, 1842 that they considered the
draft text of an appeal for more money. A revised version was tabled four
weeks later and it was only then that the wording was agreed. At the same
Meeting, the Trustees decided to refer the list of defaulters to Osborne, Ward
for legal action. They also agreed to pay the interest due to the Subscribers
on the money they had borrowed.293 At the beginning of March the Trustees
“ordered that no further expense (was to) be incurred except that of hauling
the chain Iron from the vessels to the site of the Bridge”.294
When the Trustees met again on the 23rd March in General Meeting, it was to
finish incomplete and outstanding business. They confirmed in a legal format
the appointment of eleven Trustees dating back to the 9 th October, 1830, a
period of over eleven years, two of whom were already deceased.

The

Trustees also formalised the appointment of Philip John Miles as Treasurer in
the place of Joseph Haythorne, deceased, as of the 11th June, 1836. Further ,
they recorded the calls for cash they had made on the Subscribers down the
years from the initial deposit of 5% followed by the first call of 10% made on
the 8th February, 1832 due for payment on the 20th March, 1832, finishing with
the ninth call for 15%, bringing the total up to 100% made on the 28 th
November, 1840 with payment due on the 15th January, 1841.

Having made an attempt to put their administrative house in order, the
Trustees as a body went on to discuss the position in which they found
themselves. It was reported yet again that a number of the people who had
agreed to give or lend money had neglected or refused to pay. The Meeting
decided to write to the defaulters requiring them to pay all monies outstanding
by the 30th April, an action which they had already instructed Osborne, Ward
to effect at an earlier Meeting. The whole Meeting of the 23 rd March smacks
of a tidying up operation. The Trustees were ensuring that their records were
in order and that the proper procedures had been followed, albeit very
293
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belatedly.295 It seems to have been an attempt to put themselves beyond
criticism for maladministration.
When the Trustees met again on the 14th May, they had before them a letter
from Harman Visger. He was willing to pay the balance of his subscription if
he received an assurance from the Trustees that they were resolved to
“exercise their powers of compelling the fulfilment of all obligations entered
into”. Visger was, of course, right. There was no point in him paying up if
others did not do likewise. The Trustees recognised that it was not in their
interest to let matters rest so the Committee of Management was authorised
to take legal action to obtain the money as it thought fit.296 This was the third
occasion on which the Trustees had decided to try to enforce payments during
this crisis period. Clearly little or no progress was being made.
Characteristically, Brunel showed little interest in the Trustees‟ dilemma.
However, the following month, June, presumably in response to a request
from the Committee, he reported that £36,348 were required to complete the
Bridge. This figure included the chains and all the other ironwork needed but
it excluded the “ornaments on the piers”.

The cost of the chains was

confirmed as £15,366 2s. 6d., somewhat more than the Trustees had put in
their liabilities statement. The remaining liabilities to “other persons” totalled
£861. The balance of the £36,348 had yet to be committed: it amounted to
£20,120 17s. 6d. The Trustees, knowing that they stood no realistic chance of
getting a significant sum from the Subscribers, took the only action they could
in the circumstances. They instructed Brunel to prepare an application to the
Exchequer Loan Commissioners.
agreed on the 3

rd

The text of such a memorial had been

April, 1841, fourteen months earlier.

When this was

formalised and submitted in early July, it asked for £30,000 only which
suggests that the Trustees still had sufficient cash to put the works on a „care
and maintenance‟ footing and to part pay their chain suppliers and other
creditors. Whether this application to the Treasury for financial assistance
originated with the Trustees or with Brunel is not clear. If it was the former, it
295
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may have been primarily a means through which the Trustees could stave off
bankruptcy, an event which would cause them grave difficulties personally as
they were “singularly and severally” responsible for the debts they had
incurred, and only secondarily as a solution to the Trustees financial
difficulties which would enable the Bridge to be finished.297

The Trustees heard from the Secretary of the Public Works Loan Office that
their application had been laid before the Commissioners. As was usual in
any application for public funds, money was not granted “on the nod”. Each
request was the subject of a detailed and wide ranging interrogation. The
Clifton Suspension Bridge case was no exception The questionnaire, when it
arrived in Bristol, was given to Brunel and Osborne: they were “to consider
and prepare the necessary answers to the Questions addressed to the
Trustees in this document”.298 It took Brunel and Osborne three weeks to
prepare their draft response and to put it before the Trustees. For such an
important occasion, one at which a document which could ensure the survival
of the venture was being considered, it is disappointing to note that only three
persons were present to meet Osborne on Saturday, 15 th August.299 It was
not until the end of the month that the text to be submitted to the
Commissioners was finally settled. The attendance on this occasion was a
little more encouraging, there were five Trustees, together with Osborne and
Brunel, present.300

When the reply came, the Trustees were dismayed to learn that should money
be advanced, the Exchequer Loan Commissioners would require that the
Trustees gave personal security to the Exchequer for half the sum involved.
Some of those present at the Meeting which considered this condition
indicated a willingness to be bound to a certain sum as individuals. But as
only ten Trustees were present, it was decided to approach those who were
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absent to determine to what extent they would be prepared to give security. 301
There was no further mention of a loan from the Commissioners in the
Proceedings of the Trustees until a Public Meeting on the Suspension Bridge
affairs was called in February of the following year. Presumably the pledges
called for by the Exchequer had not been forthcoming. This is not surprising
as £15,000, even when spread across a body as large as the Trustees, was a
substantial sum per head.

The Trustees financial difficulties soon became even more acute.

They

considered a statement of receipts and payments at their Meeting on the 10th
December, 1842. It was a daunting document. Brunel was instructed to write
to Sandys, Carne & Vivian, “to stay” the completion of the chains. This was a
very belated decision. The Trustees had known for more than a year that they
could not meet their contractual obligations as they did not have the resources
to pay for the chains when completed:

this was fraudulent trading.

The

accounts which were discussed later in the Meeting illustrated this point quite
clearly. By this date the total sum available was £6,044 2s. 1d. after making
reasonable assumptions about doubtful contributors. While some money had
been paid to Sandys, Carne & Vivian, the Trustees still owed them £7,578
17s. 11d. A resolution was passed to call a Public Meeting of the Subscribers
and those “favorable to the completion of the Bridge”. This was to take place
in the theatre of the Bristol Institution. The Mayor was to preside if this could
be arranged.302

The Meeting duly took place on the 2nd February, 1843. It was held at the
Philosophical Institution in Park Street, James Gibb, the Mayor was in the
Chair. Despite the problems the enterprise faced, it was a bullish occasion,
four resolutions were passed unanimously, the most important of which were:
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1.

“That this meeting is of the opinion that the completion of the
Bridge, originally determined on303, has now become an object
no less essential for the Interest of the Undertaking than for the
credit and honor of the City; and that it is therefore expedient
that the most strenuous efforts should be made to procure the
additional funds required to be raised for the purpose by
Subscription, as suggested in the Report of the Trustees.”

2.

“That for the purpose of obtaining such Subscriptions application
be made to the Inhabitants of the City and Neighbourhood and
also to the several Railway and other Public Companies whose
interests will be promoted by the completion of the Bridge; and,
that for the assistance of the Trustees in carrying out this
Resolution, a Committee be appointed by this Meeting
consisting of the following Gentlemen, with power to add to their
number”. Nine names were listed under this Resolution.

The report to the Meeting outlined the current engineering and financial
situations.

The funds already contributed, including Vick‟s legacy, totalled

£45,000. The abutments and the piers, with the exception of the ornamental
parts of the latter, had been finished on both sides of the river. The tunnels
and chambers in the rock for fastening the chains, the excavation of the rock
for the approach roads and the manufacture and delivery of one half of the
chains, suspension rods and flooring had been completed. The work yet to be
done consisted of completing the remaining half of the chains and other
ironwork, the suspension and fixing of the chains and suspension rods, the
construction of the flooring of the Bridge, the erection of the toll houses and
gates and the completion of the approach roads.

A further £30,000 was

needed to effect these works.
The Trustees had authority under the Act of Parliament to borrow money from
the Exchequer Bill Loan Commissioners to whom an application for an
advance had been made. The Commissioners were willing to lend the money
303
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needed. The loan was to be secured by a mortgage on the Bridge and tolls.
The interest rate the Treasury proposed was 5%, together with the repayment
of the principal in yearly instalments. Further the Commissioners required a
sufficient number of the Trustees, or other people interested in the
undertaking, to guarantee the payment of the interest due and the capital
repayment charges.

Many of the Trustees were prepared to enter into such a guarantee provided
that they were relieved by the Subscribers and others from more than their
proportional share of responsibility.

To this end it was proposed to raise

£15,000 by subscription for the indemnity of the Trustees‟ guarantees to the
Commissioners. The money was to be put in trust and used only, if needs be,
for this purpose.

Once the guarantees to the Commissioners had been

terminated, the money or what remained of it would be returned to the
Subscribers who had put the money up in the first instance.
What is not clear from the wording of the Trustees‟ proposal is what was
meant by “their proportional share of responsibility”. Presumably what was
intended was that the fund was to be used to indemnify them singularly for
any sum demanded by the Commissioners beyond the figure they had
specifically undertaken to guarantee, this would just nullify the singular and
several clause insisted on by a lender in such circumstances. If so, this was
not an unreasonable clause. At the close of the Meeting Thomas Kington, as
Chairman of the Trustees, told those present that if the subscriptions were not
forthcoming, there was no alternative but to abandon the enterprise.304

The existing Subscribers and those others who had expressed interest in the
Bridge by attending the Public Meeting on the 2 nd February, 1843 were not
prepared to advance more money. Efforts continued to raise funds for a time,
for example, on the 20th May, 1843 the Committee passed a resolution to
appoint a deputation to approach “300 persons of easy circumstances to lend
304
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a sufficient sum to complete the Bridge”,305 but no sums of significance were
forthcoming. The Trustees had no alternative but to stop all work.

All that remained for the Trustees to do was to deal with the creditors. Those
to whom the Trustees owed money were a vociferous group and on occasion
they were aggressive, none more so than the largest creditor, Sandys, Carne
& Vivian (Sandys). This firm was also the supplier of the iron work and chains
for the Hungerford Suspension Bridge, the order for which was placed in
January, 1842 after a prolonged period of negotiation.306 So by 1845 the two
contracts, Clifton and Hungerford, were running in parallel. The chains for
Hungerford bore a strong resemblance to those for Clifton, although they were
not interchangeable. This was pointed out to Sandys from time to time when
they were pressing for payment on the Clifton contract.307 Fletcher noted in a
letter to Brunel on the 3rd July, 1845 that a further invoice had been received
from that firm in connection with the part delivery of the suspension chains
which had taken place in February, 1842. Later on in the year the Trustees
paid a proportion of the money due. They raised a cheque for £2,000 but
gave no indication of when the further £1,000 requested would follow. This
did not satisfy John Vivian the solicitor acting for Sandys. He pressed for the
full sum outstanding of £2,885 12s. 1d. plus interest to be paid308 probably
knowing that Brunel had approved the payment. A correspondence between
Robert Fletcher and Vivian continued inconclusively for the rest of 1845 and
into the summer months of 1846.309 From Vivian‟s point of view the first
tangible development was when he learnt that the Portbury Pier & Railway
Company had obtained powers under their Act of Parliament to transfer the
305
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Bridge to themselves so it could be finished along with their own works.
Fletcher told Vivian that the Suspension Bridge Committee had opened
negotiations with the Railway Company with a view to reaching some
arrangement with that enterprise.310

Vivian was shrewd enough not to be deflected from his purpose of securing
payment for the chains. While the correspondence continued he threatened
to proceed against the Trustees as individuals to secure Sandys‟ money. This
brought a swift reaction from the Trustees immediately affected.
decided to meet to discuss how to respond to the situation.

311

They

Fletcher wrote

to Brunel several times to ask him to join the Trustees in their discussions.
His reaction was very slow and inconclusive.

The negotiations with the

Portbury Pier & Railway Company were held up waiting for Brunel‟s advice,
although in this connection it should be noted that Brunel was Engineer to the
Railway Company as well as to the Suspension Bridge. 312 Eventually the
Trustees offered the Railway Company a lease on the Bridge to enable that
Company to advance money to them so that they could pay off their creditors
and complete the Bridge. This would give the residents of Clifton and its
immediate neighbourhood swift and direct access to the railway line which it
was proposed to construct from a junction at Bedminster on the Bristol and
Exeter Railway to Portbury and Portishead. In his letter to John Vivian about
this development, Fletcher expressed the hope that the negotiations they had
entered into in connection with the lease would succeed.313
By September Brunel was starting to take more interest in what was going on
as far as the Suspension Bridge was concerned. He asked J. Bennett and C.
Gainsford to send Sandys‟ invoices and the documents relative to them to
him, probably because he was coming under pressure from Vivian to
intervene with the Trustees to secure the payment of interest on the money
outstanding.314
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However, in October Fletcher was still writing holding letters to Vivian. He
blamed “Depression and gloom in the money market” for the lack of progress
with the Railway Company. Nothing was likely to happen until that firm could
see its way forward.315 On the 29th January the following year Fletcher finally
came clean with Vivian. The Portbury Pier & Railway Company would not be
proceeding in the near future. He told him that the Trustees could not meet
Sandys‟ claim other than by selling the chains.316

By April, 1848 it was five years since work had stopped. The Trustees met to
consider the claim from their chain supplier yet again.

They learnt that

Sandys had now agreed to a figure of £2,780 12s. 7d in full and final
settlement, a sum which recognised that not all the ironwork had been
completed and delivered and that some monies had been received on
account. The Trustees still had not got the means to pay, they confirmed this
formally to Sandys on the 1st May, 1848. Brunel informed the Trustees that
the Portbury Pier & Railway Company would have a use for the chains when
they proceeded with the Railway and might be prepared to make an offer for
them. He was empowered by the Trustees to dispose of the chains at his own
discretion. He was also authorised to delay the execution of the sale for up to
three months to induce Sandys to accept the whole or part of the chains as
security for their debt. This would avoid the need for an immediate sale. The
Trustees preferred to retain title to the chains as they still hoped to start work
again on the Bridge at some time in the future.317 318 319

John Vivian was not overly impressed with the proposal he had received. He
realised that the Trustees had little if any money so he offered at the end of
April to accept £1,000 in cash immediately and the balance in bills at three, six
and nine months.

Unfortunately, the Portbury Pier & Railway Company

declined to take the suspension chains so the Trustees had no alternative but
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to tell Vivian that they had no method of meeting their obligations while work
on the Railway was suspended other than disposing of the iron “ruinous
though it may be if Messrs Vivian & Co. insist upon them doing so”. The
chains were worth little as scrap iron320 321

No progress was made. Letters continued to go to and fro to no purpose such
that the Sandys‟ affair was still unresolved in the following December. 322 The
Trustees were, however, concerned about their individual and corporate
responsibility for the debt. They agreed that there seemed to be little chance
that the Bridge would ever be finished. The Trustees had given up hope when
it was obvious that the Railway was not proceeding. It would be prudent,
therefore, to realise the Trust‟s assets to pay off part, if not all, of their
obligations.323

To this end they instructed Fletcher to write to Vivian. Fletcher told him that
the Trustees would not accept personal liability for the debt, adding that in the
present depressed state of the financial market, the Trustees wished to take
no responsibility for the sale of the iron. They would prefer to leave it to the
law to divest them of the property. This would give “a justification hereafter for
the lamentable sacrifice which such an act would necessarily involve”. 324 A
few days later, on the 27th December, the Trustees offered £1,500 / £2,000 in
full and final settlement of the debt with the Trustees retaining possession of
the ironwork.325
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week of January: the Committee agreed to allow Vivian to sell the iron. 327
How much of this “vacillation” was genuine indecision and how much was the
politics of negotiation cannot be assessed but it is not surprising that Vivian‟s
patience started to run out.
By the time the Trustees met on the 7th February, 1849 to discuss a writ which
had been served on George Jones, one of their number, by Sandys for
£3,285, it was over eight years since the order for the chains had been
placed.328 When they gathered again two weeks later, the Trustees learnt that
as Jones had not responded to the writ, a judgement in default was imminent.
Ward of Osborne, Ward tabled a case he had prepared upon which he
suggested counsel‟s opinion should be sought. A further letter was received
from Vivian concerning the proceedings taken out against Jones. He assured
the Trustees that if the debt was satisfied by the sale of the chains, Jones
would not be held liable either “individually or personally” by the plaintiff.329
Osborne, Ward‟s case, upon which the firm was seeking counsel‟s opinion,
was presumably written to comfort Jones and to assure the Trustees that
Sandys could take no further action once the £3,285 had been paid. This sum
was, of course, probably much less than the sum the Trustees actually owed
noting it was continually increasing as interest accrued. But the Trustees and
their solicitors‟ tardiness caught up with them. On the 20 th April, 1849 they
met again. A Writ of Execution had been received from Vivian. It was for
£3,349 8s. for the debt and costs with interest from the 12th April at 4%. There
was also £1 1s. for the Writ, Sheriff‟s Poundage and all other legal costs.
Sandys had, however, indicated they were prepared to settle for £3,000 plus
all legal costs.330

Despite having received the Writ, the Trustees continued to react slowly. In
early May they opined that it would be best if the iron was not sold as a result
of a court judgement. A forced sale was not the way to ensure that the
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materials fetched the best price. They decided, therefore, to raise a fund to
pay Sandys' debt and expenses to a total that the plaintiffs “may be disposed
to accept” provided such an arrangement could be made amongst themselves
and other persons interested in the Bridge.

The iron could be used as

security for a portion of the money lent and interest accruing as well as the
existing sum of £155 owed to the bank. Although those advancing the money
would not have full security, they were at least substantially covered. Vivian
was told of the plans.331

The Trustees decided, however, to approach the bank for a loan in the first
instance rather than put up the money themselves. Brunel valued the chains
as security for the loan and reported the figure to the Trustees.332

He

indicated he was prepared to stand as security for part of the loan, if needs
be.333 It was not until early June that the news came through that the bank
had declined to lend the £3,000, the sum eventually requested on the terms
proposed. Vivian was informed of the Trustees‟ position. The Trustees again
decided to sell the chains and pressed Brunel to say how long it would take
him to dispose of them.334

Four weeks later a letter was sent to Vivian

offering £2,700 in settlement. The Trustees had gone back to the bank and
asked for this lesser sum backed by bills for £300 each from nine of the
Trustees and the expectation, put to the bank as a guarantee, that the money
would be repaid within three months by the sale of the chains.335 336
At least one of the Trustees found he could not live with what was going on.
J. A. Gordon wrote to the Committee expressing a wish to resign as a
Trustee. He was told, in no uncertain words, that the Trustees Act did not
provide for resignation. If Gordon was trying to dissociate himself from the
Trustees‟ problems, he was mistaken if he thought he could do this by
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resigning. Legally he was party to any decision that was made while he was
in office.337
Vivian, probably understanding the Trustees‟ position, accepted the offer of
£2,700 with a further £50 to cover legal costs if the total sum was paid within a
month. The bank was, however, continuing to demur. It was asking for a
single and several guarantee to protect its interests in addition to the
individual bills for £300 each to be given by the nine Subscribers. To the
disinterested observer, the bank was being unduly cautious.

With bills

totalling £2,700 it was nearly fully covered for any default. Further, it had the
chains as additional security to top up any shortfall. As the correspondence
between the bank and Osborne, Ward progressed, the underlying source of
concern eventually surfaced. The bank was prepared to settle for a single bill
for the full amount. Presumably it was worried about the quality of some of
the bills proposed, or perhaps it preferred to deal with one individual only
should the need arise. Brunel then intervened. He told the Trustees he was
still trying to find the funds needed to complete the Bridge. He suggested that
a “little further delay” might give him sufficient time to make the arrangements
needed. If it would assist, he was prepared to share the responsibility for the
Bridge‟s finances with the Trustees for a period as he was desirous that “no
chance of completing the Bridge should be lost”.338

While these discussions and the correspondence were going on, the legal
process was continuing.

The Trustees were overtaken by events when

Sandys obtained a judgement against them for £3,349 8s. with interest.
Vivian‟s position was now strengthened by the Court‟s decision so the
Trustees‟ room for manoeuvre and delay was severely reduced. Even so,
Sandys was still willing to settle for £2,750 in cash. The Trustees were forced
to take a definite position rather than to continue the dialogue. They firmed up
the tentative arrangements they had made with the bank and on the 4 th July
resolutions to the effect that (1) the solicitors were to borrow money on behalf
of the Trustees to discharge the debt.
337
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responsible beyond the amount for which he had given security 339 and (2) all
the iron was to be “vested in and placed under the control of Mr. Brunel” for
sale. The proceeds, net of expenses, were to be paid into the bank of Miles.
Harford & Co. to a separate account in Brunel‟s name and used for repaying
the bank‟s advance and in discharge of any guarantees which might be
outstanding and for the payment of any other bills. 340

By adopting the

procedure of vesting the chains and ironwork in Brunel and having the
proceeds of the sale paid into an account in his name, the Trustees ensured
that the total sum realised was used to pay off Sandys.

They had other

creditors, including the bank. Obviously all this was done with the knowledge
and agreement of the Trustees‟ bankers, Miles, Harford & Co.

In parallel with this, Fletcher wrote to Vivian to confirm that the Trustees could
raise the £2,750 needed to settle the claim. Any iron that Sandys held should
be sent to the Bridge for Brunel‟s attention so that it could be sold to liquidate
debt the Committee was incurring by borrowing the money. On the 16 th July
Fletcher advised Vivian that the money was about to be paid into his account
at Dixon & Co, 22 Chancery Lane so Sandys, Carne & Vivian were finally and
very belatedly paid off.341 Perhaps struck by his conscience, he offered to
participate in the guarantee for the loan from Miles Harford & Co. but this
gesture was not followed up by the Trustees.342 Brunel eventually succeeded
in selling the chains and some of the other ironwork to another of his
enterprises, the Cornwall Railway for the Royal Albert Bridge at Saltash. This
took some time to execute. There was also a ray of hope in January, 1851,
which delayed matters for a time, when Brunel thought he had found “Parties”
who were willing to finish out the bridge but nothing came of it.343 Much of the
time after that was spent on the minutiae of the sale of the iron work and, in
339
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particular, protecting the Trustees‟ interests.344 Shortly afterwards the time
limit set in the Clifton Suspension Bridge Act expired. The date was 29 th May,
1853. The first attempt to bridge the Avon at Clifton had failed. On the 6 th
January, 1854 the Trustees received a cheque for £1,179 10s. 9d. from
Brunel. It was used to pay a dividend to the Trustees‟ creditors.345
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Chapter 6:
The Bridge Revived
Isambard Kingdom Brunel died at his Duke Street home on the 15 th
September, 1859 aged just 53 years, only 10 years after his father, Sir Marc
Isambard Brunel, who died in 1849 at the age of 80. There was a widespread
sense of tragedy and shock at Brunel‟s passing, a brilliant career cut short
unexpectedly at its apogee. His death occurred against the background of an
appalling accident which happened when the boiler of his last steamship
burst: a catastrophe which caused three deaths. Brunel was already seriously
ill when he heard of the tragedy. He was dead within a few hours. Perhaps
the fate of the Great Eastern finally conquered a hitherto indomitable spirit.346
Even though Brunel had left a fine record of achievement behind him, his
great steamships, docks, bridges and many other projects but above all the
Great Western Railway, there was much more he would have done had he
lived longer. However, his first major task as an engineer remained unfulfilled.
The Clifton Suspension Bridge was incomplete.

John Hawkshaw was appointed Engineer to the London Bridge and Charing
Cross Railway and also to the Cannon Street Railway in 1860 just a few
months after Brunel‟s death. Probably the three miles of the Charing Cross
Railway were the most costly ever constructed as they included not only a
large bridge over the Thames but also “two first class terminal (railway)
stations”347. Hawkshaw, as a Member of the Council, was one of the most
senior and respected members of the Institution of Civil Engineers.

The

conjunction of these two factors, the pressure on the costs of constructing the
London Bridge and Charing Cross Railway and his seniority in the Institution
gave him two opportunities, firstly to save money by selling on the chains of
Brunel‟s Hungerford Suspension Foot Bridge which would not be required
when the new rail and footbridge was built, and secondly using his
professional status to revive the stalled initiative to construct a suspension
bridge over the river Avon at Clifton. Brunel‟s recent death charged the Clifton
346
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Suspension Bridge project with emotion and nostalgia, it remained incomplete
and a stain on the reputation of the engineering profession.

In 1860 many professional civil engineers and some contractors had their
offices in Great George Street, Westminster, a thoroughfare which links
Parliament Square to St. James‟ Park. Thomas Telford, the doyen of the
profession in his day, had been based there. His office stood on the site of
the present Institution of Civil Engineers‟ building. Of those who played a part
in the completion of Clifton Suspension Bridge, John Hawkshaw had his office
at number 33, William Henry Barlow was at 19, John Robinson McClean at
17, George Parker Bidder at 24, George Robert Stephenson also at 24, Edwin
Clark again at 24, Thomas Elliott Harris at 27 and James Simpson at 29.

Thomas Brassey, a major civil engineering contractor, occupied number 4.
Other civil engineers were nearby, John Fowler was at 2 Queen Square Place
and Charles Liddell occupied 24 Abingdon Street.

Another contractor,

Charles Waring, had his office at 5 Victoria Street. Isambard Brunel, a lawyer,
the elder son and biographer of Isambard Kingdom Brunel, together with his
younger brother Henry Marc, a pupil engineer, were living at their father‟s
home at 18 Duke Street. All these addresses, if not absolutely adjacent, were
mostly within a few minutes walking distance of each other. More importantly,
they were near to Parliament which had to legislate before most major civil
engineering works could be put in hand. This was the reason that the civil
engineering profession and its contractors were clustered in what is now
London SW1. It was convenient, access to the Palace of Westminster was
easy whether one was summoned to appear before a special committee of
the House to answer questions or, quite simply, to lobby. The Institution of
Civil Engineers and the Institution of Mechanical Engineers, which together
represent the core professional engineering skills of the Victorian era, remain
there to this day.

Other professional societies are further away from

Parliament. The Institution of Electrical Engineers, for example, is at Savoy
Place adjacent to Waterloo Bridge.
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All those engineers and the others just mentioned, with the exception of Henry
Brunel, became shareholders in the Clifton Suspension Bridge Company.
Hawkshaw and Barlow, who were to be the engineers to the enterprise, were
present at the first meeting of the sponsors when they met on the 22 nd May,
1860, just over eight months after Brunel‟s death, to discuss the formation of a
company to complete the Clifton Suspension Bridge. The gathering was at 19
Great George Street, W. H. Barlow‟s office. Mark Huish was in the Chair.
The others present, besides Hawkshaw and Barlow, were John R. McClean
and Captain Christopher Claxton, both civil engineers, Charles Waring and
John Cochrane, both contractors and Charles Edward Ward, a partner in
Osborne Ward, solicitors.

Claxton, a long standing friend of Brunel, was

appointed Secretary.348 All those present could contribute not only money but
also professional skills to the realisation of the project. A draft prospectus for
the formation of a company was discussed and agreed. It was decided to
advertise not only in the London press but also in Bristol for support. Osborne
Ward, who were the solicitors to the Clifton Suspension Bridge Trustees, were
put forward as solicitors to the proposed new company. They had an office at
53 Parliament Street, Westminster as well as in Bristol. This address was to
be used temporarily as the Company‟s office.349

A month later the committee met at 53 Parliament Street. The membership of
the group was broadened to include Captain Douglas Galton, Captain H. J.
Nicholson, George Parker Bidder, J. W. Miles, James Ford and I. A. Cooke.
Again the engineering profession was well represented. Galton and Bidder
were both members of the Institution of Civil Engineers. The latter occupied
the President‟s Chair from December, 1859 to December, 1861 so Bidder was
in office when the meeting took place.

The Committee could claim, with

justification, that the renewal of the Clifton Suspension Bridge project had
widespread support from the engineering profession at the highest level.
Hawkshaw, who was appointed Engineer to the putative company along with
Barlow at this meeting, was to follow Bidder as President in 1861. Sir William
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Miles & Co. were appointed bankers and John Curtis accountant to the
company.350
It was a highly successful meeting which was crowned by Hawkshaw‟s report
that the Directors of the London Bridge and Charing Cross Railway Company
had resolved at a recent Board Meeting to dispose of the chains of the
Hungerford Suspension Bridge. The Hungerford chains, although the links
were longer, were of a similar design to those originally intended for the
Bridge at Clifton.

The asking price of £5,000 included all the movable

materials, only the piers were excluded, so though it comprised items which
would be of no use at Clifton, it was nevertheless an opportunity to get much
of what was needed at a very reasonable price, even though the purchaser
had to meet the costs of dismantling and removing the bridge from
Hungerford.351 Hawkshaw, as Engineer to the Railway as well as the Bridge,
had no doubt facilitated the deal which was excellent from both parties‟ point
of view.

The “Agreement of the Sale and Purchase of the Chains,

Superstructure and Anchorages of the Hungerford Bridge, under the Seal of
the Charing Cross Railway Company entered into by Messrs. Huish, Bidder,
Nicholson and which was approved and adopted on behalf of the Company”
was not reported formally as complete until a meeting of the Directors on the
4th July, 1861.352 This agreement enabled the Committee to move forward.
An offer from Cochrane & Co. of Woodside Ironworks, Dudley, Staffordshire353
to strip down the ironwork of the existing bridge for £5 per ton was referred to
Hawkshaw for his opinion. So the likely costs of completing the Bridge at
Clifton were coming together. The only snag which had arisen so far was that
the Committee had had to agree to buy out the contractor of the London
Bridge and Charing Cross Railway as he had an interest in the existing bridge.
The cost was £1,000 but Wythes, the contractor, agreed to accept shares in
the proposed Clifton Suspension Bridge Company in lieu of cash, thus sharing
the risk with the Proprietors, so no money was needed to consolidate this
350
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arrangement.354

The total liability the Committee had occurred had,

nevertheless, risen to £6,000.

The members were, however, confident

enough from this time on to start describing themselves as Directors of the
Clifton Suspension Bridge Company in the Minute Book.

The self-styled

Board decided to meet at 10.30 am on the first Thursday of each month. On
the 4th July, 1860 the Directors instructed their solicitors, Osborne, Ward &
Co., to prepare heads for a Bill to be put before Parliament.355 By the time
this decision was made, the Company Prospectus had been advertised in the
Press several times and had been circulated widely amongst possible
subscribers. The Directors had been canvassing diligently and systematically,
not only private individuals but also organisations which could have an interest
in seeing the Bridge completed. John Miles, in addition to being a Director of
the Bridge Company, was also on the Board of the Great Western Railway
Company.

He put the Prospectus, together with a list of those who had

already subscribed, which included many of the luminaries of the engineering
profession, before his fellow Directors at a Railway Board Meeting at the
earliest opportunity, hoping to solicit their support as individuals, if not
corporately. This was the start of many years of co-operation between the
two enterprises.356

It was a feature of the completion of the Clifton Suspension Bridge how
quickly the engineering and company formation moved forward. The same
was true of financial support. The Bristol Mirror reported as early as May,
1860, “We are glad to see Bristol coming out so strongly as it does in
Provisional Committee Men.

We understand that the subscriptions have

already amounted to a very large sum even before the public effort in London
and without counting upon anything from the locality most interested. As a
speculative investment the Bridge Company is a safe one if faith may be put
in the calculations of former days and those of the present looking at the
increase in Clifton since 1844”.357
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As will be seen later, the civil engineers who were sponsoring the Bridge
Company also put up a significant proportion of the share capital.358 The cost
of finishing the Bridge was ultimately estimated to be £35,000. (It was
originally £30,000, see next paragraph). However, not all the shares were
eventually issued for cash. As mentioned earlier, Wythes accepted £1,000 in
shares for his interest in the Hungerford Bridge. The Trustees of the Clifton
Suspension Bridge Trust, who owned the land and piers at Clifton, agreed to
sell their assets to the new Company, when it was formed, for £2,000 again in
shares. This meant that the issue of the balance of the shares for cash was of
prime importance. By early September, 1860 £18,040 had been subscribed in
£10 shares and the £1 deposit paid. This was exclusive of the £5,000 needed
to purchase the chains from the London Bridge and Charing Cross Railway
Company. The Directors thought a further £2,000 was likely to be forthcoming
shortly, giving a total of £25,040 towards the sum of £30,000 needed to
construct a 24 foot wide Bridge (comprising a 16 foot roadway and two 4 foot
pathways) and to meet the Company‟s other liabilities.359 But a gap remained.

Originally a relatively narrow bridge was considered fully adequate for the
traffic the Board envisaged.

But, Sir Greville Smyth360 of Ashton Court

thought otherwise. He had the residential and commercial development of
part of his estate in mind, so he wanted something more substantial built, a
wider bridge on which two vehicles could pass with ease at relatively high
speeds was needed. This facility was not accorded by a sixteen feet wide
road. A structure thirty feet wide overall, so allowing a carriageway of twenty
two feet, was required if Smyth‟s wishes were to be satisfied. This would
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increase the cost of constructing the Bridge by a substantial sum of money.
The Directors estimated the additional cost at £5,000.361

The Directors proposed that Smyth should take shares in the Company to the
value of £2,500 and on the day the Bridge was opened for traffic to donate a
further £2,500 as a free contribution to the undertaking. As an alternative to
this, they suggested that he subscribed £5,000 in shares immediately but that
these shares would only be entitled to half the dividend paid on the remaining
shares in the Company.

A third possibility was put forward that Smyth

subscribe £5,000 in shares but would be paid no dividend until the rest of the
ordinary stock had received 5%, but beyond that, after due account had been
taken of expenses, any further dividend would be shared equally between all
shares, including Smyths. If Smyth was not inclined to accept any of these
three proposals, should the Directors then proceed with an application to
Parliament, it would not be for the wider Bridge. They would leave Parliament
to decide what was desirable at Clifton. However, if Smyth accepted one of
the proposals, and as a result the overall width was increased to thirty feet, a
free ticket to cross the Bridge for ten years would be granted to the owner or
occupier of the first twenty five houses, valued at not less than a sum to be
agreed per annum, built on the Somerset side.362

In short, the Directors were trying to pressure Smyth by putting him, although
potentially the largest subscriber of new money to the Company, at a
disadvantage relative to any other shareholder unless they got their way. The
objective was to ensure that no housing development took place on the
Somerset side of the river unless the buildings were of a substantial nature.
Additionally the argument was carefully prepared to make certain that, if the
Bridge was enlarged, the Directors got sufficient money from Smyth to meet
the total incremental costs of the more expensive works. In the event the
Directors prevailed. Smyth chose to purchase shares to a total of £2,500 and
to donate a further £2,500 later, “in consideration of the benefits to be
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conferred on his property by the construction of a 30 foot bridge”.363 But the
provision of a larger Bridge was not linked directly to the construction of a
minimum number, or for that matter a maximum number, of houses on the
Somerset side of the Avon Gorge. However, as a result of this agreement
between Smyth and the Directors-designate of the Suspension Bridge
Company, Smyth made a substantial capital gain. The details of this are
given in Appendix 4 entitled The Leigh Woods Land Company Limited.
By November the Directors‟ plans were well advanced and sufficient money
was available for the Act of Parliament to be applied for. The solicitors and
the Parliamentary Agent were instructed to go ahead.364

The Directors

agreed the text of the Bill and paid the 4% deposit, required by the Accountant
General, of the estimated cost of building the Bridge. The Directors raised a
cheque for £1,400, 4% of the £35,000 needed to construct the larger
Bridge.365

While the Bill was passing through Parliament, the Directors

prepared their plans to construct the Bridge. Cochrane & Co., the firm which
had undertaken to strip down the Hungerford Bridge, were also the preferred
contractors for Clifton. Discussions on terms, times and price continued into
December. Hawkshaw was sufficiently satisfied and confident to report to the
Directors on the 6th December that Cochrane would now sign the contract
subject only to satisfactory prices being agreed for those castings and chains
which would be required in addition to those coming from Hungerford. By this
date the number of shares subscribed for, with deposits paid, had crept up to
2,241. £22,410, with about a further 100 shares spoken for, a total of about
£23,000 in all.366

As matters progressed, concerns about Rownham Ferry as a source of
competition surfaced again as it had on several occasions previously so the
Board considered the possibility of acquiring the rights to the ferry. At the time
the Bill was before Parliament, the ferry was leased from the Dean and
Chapter of Bristol Cathedral for two lives. The Directors‟ solicitors advised it
363
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was undesirable to seek powers under the Bill to rent the ferry, that is to pay
the Dean and Chapter an annuity for the unexpired period of the lease which,
if done, would enable the Company to control what went on at the well sited
crossing which was nearer the City centre than the Bridge.367

The Clifton Suspension Bridge Bill was before the House of Lords in early
February, 1861. Lord Redesdale, the Chairman of the Committee appointed
by the Upper House to consider the Bill, intervened and called for
amendments to the text which, when incorporated, were to determine the long
term future of the enterprise. The Directors received a report on the House of
Lords‟ comments at their Meeting on the 7th February, 1861; “Lord
Redesdale‟s remarks on the Bill read. Matter fully discussed the general tenor
of Opinion being that the Old Proprietors should be admitted pari passu after a
reasonable division”.368 The substance of Redesdale‟s position was that he
insisted the Trustees369 should not only be issued with a tranche of shares in
consideration of the property they were selling to the Company, but that they
should also be paid £50 per annum in addition to any dividend paid on their
shares. Further, the dividend the Directors could pay to shareholders was to
be „capped‟ and any profit remaining after this dividend had been paid was to
be remitted to the Trustees also. The Trustees were empowered to use these
monies to buy further shares in the Company. The other shareholders would
be obligated to sell their shares to the Trustees at a price determined by a
formula based upon competitive quotations. The structure Redesdale was
proposing would thus enable the Trustees to buy back their original 1830
position over time. When all the shares and any debentures on issue had
been purchased by the Trustees, the Company would cease to trade and
would be wound up leaving the Trustees to operate the Bridge and to manage
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it in the wider public interest370.

It was a shrewd scheme, both the new

shareholders and the old Trustees benefited.

After Redesdale had made his position clear, discussions followed at which
both parties expanded and clarified their positions. The negotiations were not
protracted or difficult, despite the occasional alarm, as the proposed Clifton
Suspension Bridge Company was not a profit making enterprise in the
conventional sense. It was being established to complete the work put in
hand by a Trust.

Some of the Directors of the proposed Company had

professional and family connections with certain of the Trustees. It was far
from an arm‟s length or competitive relationship.

By the third week in

February most of the residual issues had been resolved and a Special
Meeting of the Directors was called to pass a resolution enabling the
negotiations to be concluded. “Resolved: That the Clauses now proposed be
agreed to and that such further modifications be authorised as may be found
necessary to meet the views of the Committee in either House provided that
the fixed Dividend to be paid to the Shareholders be not reduced below 7½
per cent and that the Capital be not be compulsorily paid off at less than 150
per cent”.371 The Directors‟ conditions protected the shareholders‟ interests.
7½ per cent was a good return on any investment, particularly when linked to
a capital gain of 50 per cent. The Board, in passing this resolution, had to
bear in mind that the subscribers had not known of Redesdale‟s conditions
when they paid their deposits. Also, there was a need to attract more money
as the full sum needed to build the Bridge had not as yet been subscribed.

In mid March the Directors met again in Special Meeting. They felt that the
time had come for them to meet Redesdale as a group, rather than work
through the Company‟s Parliamentary Agent, a Mr. Hall, and Osborne, Ward.
A resolution to this effect was passed with the rider that as many Directors as
possible should attend.372 From their perspective, the report which Huish and
Nicholson had received from Hall and Ward on the 7th March touched on one
370
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of the central issues. While Redesdale had raised no objection to the transfer
of the property to the Company for £2,000 in paid up shares, he had “required
that such Shares should go towards a Fund for redeeming the Capital of the
Company after which the Bridge was to be free”. The arrangement which the
Company had made with the Trustees up to this time was that they would pay
the Trust a capital sum in shares which would “be applied in payment of the
Claims of their (the Trustees‟) creditors and for that purpose the Solicitors be
authorised to give every assistance to the Trustees and Creditors in
supporting their interests”373. In other words, the Trustees‟ creditors would be
asked to take shares in the new Company in settlement of the money owed to
them by the Trust. If this happened, the Trustees would be left with few, if
any, shares in the new Company. It is unlikely that the Directors, as Directors
of the Company, were too concerned about Redesdale‟s requirements, rather
that the Directors, as effectively the new Trustees of the Trust from a third
party‟s point of view, were anxious that any shares issued by the Company
could be used by the Trust to satisfy debts which had been outstanding for
many years.

The meeting with Redesdale duly took place. The Company was represented
by Huish, Bidder, Nicholson, Hawkshaw, Barlow, Hall and Claxton. Under
pressure from Huish, Redesdale conceded that the £2,000 of shares could be
used if needs be to settle the Trustees‟ debts but he insisted that the £50 per
annum set aside from the profits of the Company for the Trust must be used
to form a fund to buy shares in the Company. This was tantamount to giving
up the principle of enabling the Trustees to buy back over time the entire
share capital of the Company. £50 per annum was a miniscule sum of money
relative to the paid up capital of the Company of £35,000. Further, it was not
certain that the only other source of income available to the Trustees, that is
profits in excess of the sum required to pay a dividend of 7½ % would be
realised, as the shareholders, of which they might not now be one, would
have to be paid the 7½% first. Maybe Redesdale lost sight of this during the
heat of discussion. But that was not the end of it. He thought through the

373

th

Board Minutes 1, 7 March, 1861, 30, 31.

127
issues again and probably recognised that he had made a mistake. If the
Directors were determined to pay off the Trustees‟ creditors, they could do so
by borrowing money as part of the mortgage facility of £11,600 provided for in
the Company‟s Bill.

So Redesdale reverted to his original position.

The

£2,000 in shares issued to the Trustees were to remain with them and not to
be used to settle debts.

Following the meeting, Hall the Parliamentary Agent, had further discussions
with Barlow, Bidder and Hawkshaw not only about what had happened during
the visit to the House of Lords but also subsequently, including Redesdale‟s
renewed insistence on the inviolability of the Trustees‟ shares.

“Mr. Hall

explained the new points raised and the very great difficulty he had found in
getting Lord Redesdale to view the matters in a just and fair light”. 374
Redesdale was clearly still determined to protect the interests of Vick and
those others who had subscribed money thirty years earlier in preference to
the creditors of the Trustees who had probably accepted their lot well before
1861. If they had not, the Board had the resources to pay them if it so wished.
Redesdale was more concerned with the future and the restitution of the
ideals and objectives of the Clifton Suspension Bridge Trust rather than past
debts. Clearly he was right. The creditors had long lost their money. Bidder
and Hawkshaw thought that the Company might well concede Redesdale‟s
points. Claxton, the Company Secretary, therefore took it “upon himself to
authorise Mr. Hall to get the Bill through the House with all possible dispatch
after doing his best for the Company‟s Interests with Lord Redesdale‟s most
unfair requisition”.375

The only real issue arising from these negotiations was, was it morally right for
Redesdale to take this position.

In the event, Parliament concurred and

legislated on this basis. It preferred the interests of Vick and those who had
subscribed to the original Trust to those of the limited number of people to
whom the Trustees owed money. Redesdale decided it was better to look to
the future rather than be overly concerned about the past. It is significant that
374
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Bidder, Hawkshaw and Barlow agreed with this view. In this they possibly
parted company with those who had deep roots in Bristol and the Clifton
Suspension Bridge Trust.376
With the concessions made by the Directors and with Redesdale‟s underlying
support for the Bill, “An Act for erecting a Suspension Bridge from Clifton in
the City and County of Bristol to the Parish of Long Ashton in the County of
Somerset” passed into law on the 28th June, 1861. This Act reflected the
background and sequence of events leading up to its enactment but a number
of provisions are worth commenting on. The Proprietors named in the Act
were George Parker Bidder, Isaac Allan Cooke, James Ford, Douglas Galton,
Mark Huish, John William Miles, William Smith Nicholson and all present and
future subscribers.377 The authorised capital of the Company was £35,000 in
3,500 £10 shares. The deposit of £1 per share was not specifically noted in
the text of the Act but an upper limit of £2 10s. was placed on any one call
with a further protective provision that there should be not less than three
months between successive calls, although 4/ 5ths of the total could be called
down within a period of 12 months. This call schedule gave some protection
to subscribers should the Bridge be completed in advance of programme.
The Directors probably realised that the construction of the Clifton Suspension
Bridge presented few technical problems once the financial resources were
available.

While the share capital was limited to £35,000, the Directors were empowered
to borrow up to £11,600, just short of one third of the £35,000 share capital,
376
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once the nominal share capital had been fully issued and 50% paid up.378
This gave the Company a maximum of £46,600 to complete the Bridge while
remaining within the provisions of the Act. The maximum number of Directors
allowed was eight, the minimum five with a quorum of three. The minimum
shareholding needed to qualify as a Director was 20 shares379 which meant
that the Board collectively could hold as little as £1000 in shares. As will be
seen later, the Directors as a group held much more than that.

The Act went on to protect the interests of those who had subscribed to the
Company. Once the Trustees had received £2,000 in shares, they were to
convey their interest in the land and piers to the new Company. Should the
Company incur debts which it inevitably would, the Directors were empowered
to issue shares to satisfy them.380 So shares could be issued to provide
liquidity which would otherwise have not been available.

Further, while

providing the Directors with extensive powers, the Act called for the Bridge to
be completed within five years. If this was not so, the provisions of the Act
shall “cease to be exercised”.381

The first General Meeting was to be held within six months of the passing of
the Act.382 Ten shareholders had to be present personally or represented by
proxy, holding in aggregate not less than 100 shares.383 This was a very low
threshold figure.

It represented only 2.86% of the Company‟s equity, the

Directors apart. Clearly those drafting the Bill, and Parliament in passing the
Act, took a cynical view of the interest which shareholders would take once
the Company was successful and profitable. Each shareholder had one vote
for every five shares held.384 Specific mention was made of Sir John Henry
Greville Smyth‟s donation of £2,500 to the Company and the concession that
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went with it. Neither he, his successors or those travelling on his business
were liable for tolls or any other payments for a period of thirty years.385

The Act recognised that the Suspension Bridge would, to some degree,
compete with Rownham Ferry. It provided that compensation could be made
as the ferry “may in some respect by injured by the building and using of the
Bridge; and it is fit, in case such Ferry should be injured or deteriorated in
Value thereby, that a fair Compensation for such Injury or Deterioration in
Value should be made: Therefore the Company shall and they are hereby
required to make Compensation ……….. “ “If a sum cannot be agreed the
matter may be settled by the Verdict of a Jury”. 386 Significantly, the terms
“Injury”, “Deterioration”, “Value” and “Compensation” were not defined: no
numeric parameters were set. The clause was little more than a declaration
of goodwill towards the proprietors of the Rownham Ferry. In the event, the
Ferry never made a claim against the Clifton Suspension Bridge Company
even though the Bridge‟s success must have been a significant factor in its
slow decline.387

The Act moved on to describe how the Company was to provide the Trustees
with the financial resources needed to purchase the mortgages and shares in
the Company.

It prescribed firstly that before the Company declared a

dividend out of the profits of the undertaking that the Directors “pay to the
Trustees annually the Sum of Fifty Pounds” going on to say that “If the clear
divisible Profits of the Undertaking in any one Year amount to a larger Sum
than is sufficient, after making up the Deficiency in the Dividends of any
previous Year to make a Dividend after the Rate of Seven Pounds and Ten
Shillings in the Hundred, the excess beyond the Sum necessary for such
385
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Purpose shall from Time to Time be paid to the Trustees”.388 Further, the
Company‟s expenses were not to exceed an average of £5 per annum over
five years, except for advertisements and stamps. The money accumulated
by the Trustees over the years was to be applied to the purchase of all
mortgages granted by the Company and shares created under the provisions
of the Act.389 But, as if these generalised provisions were insufficient, the Act
went on to specify them precisely. When £200 had been accumulated it was
to be applied to the purchase of debt or capital. The Trustees‟ intention to buy
was to be advertised in newspapers published in the City of Bristol or by letter
to persons entitled to the debt or capital. The Trustees were bound to accept
the lowest price quoted in response to their offer to purchase, only if two or
more proposals were the same could they make a choice or split the money
available between more than one offer. If there were insufficient proposals
forthcoming or if money remained unused, the Trustees were empowered to
purchase from individuals chosen by lot even if this was against the will of
those involved. In these circumstances, loan was to be bought at par and
capital at £1 paid for every shilling paid in dividend the previous year.390 The
purchase price of the shares was thus based on a 5% return not the 7½% the
Directors had hoped for.
The Act went on to provide that “When the Trustees shall have purchased the
Mortgage Debts and Shares created as directed by this Act, the Powers by
this Act granted to the Company (except the Power to maintain and support
the Bridge and Approaches and to collect Tolls) shall cease and determine,
and the Company shall be dissolved and the Power to maintain and support
the Bridge and Approaches and to collect Tolls shall thereupon be transferred
to the Trustees, to be by them executed in the same Manner and to the same
Extent as such Powers could be exercised by the Company, the Word
“Company” in this and the incorporated Acts being then construed to mean
Trustees”.391

388

Bridge Act 18661, 1587, 54, 56.
Ibid 1588, 58.
390
Ibid 1588, 59.
391
Bridge Act 1861, 1591, 68.
389

132
Once they had recovered the title to the Bridge, the Trustees were to continue
charging tolls and paying expenses, putting any surplus money into an
accumulation fund. As each £100 was accumulated it was to “be laid out, in
the Names of the Treasurer for the Time being of the Society of Merchant
Venturers in Bristol, and the Treasurer for the Time being of the Trustees in
the Purchase of Three Pounds per Centum Consolidated or Three Pounds per
Centum Reduced Bank Annuities or on Government or Real Securities upon
the Trusts hereinafter mentioned”.392 Redesdale‟s hand can be seen in the
drafting of the Act. His purpose of re-instating the position of the Trustees of
1830 was absolutely clear.

The first General Meeting of Shareholders took place at the Merchants Hall,
Bristol on the 2nd August, 1861. The Chair was taken by Mark Huish. The
first part of his address was devoted to the history of the Clifton Suspension
Bridge enterprise.

Huish then moved on to explain how he and those

associated with him had come to be involved in the attempt to resuscitate the
project. He apologised for the intrusion of London based men into Bristol‟s
affairs. It seems that there may have been some resentment locally to the
initiative to complete the Bridge coming from outside the immediate area. In
closing Huish placed much emphasis on the opportunity afforded by
dismantling the Hungerford Suspension Bridge and using the chains from
there to complete the Bridge at Clifton. It was a very Victorian oration, full of
drama and colour.393

Although good progress had been made in raising money to construct the
Bridge before the Bill was put before Parliament, much remained to be done
after the Act was passed. What was significant in the case of the Clifton
Suspension Bridge was the strong support both professional and financial
which was given to the project by members of the Institution of Civil
Engineers. They were determined to complete the Bridge as a memorial to
Brunel. It is not an exaggeration to say that they „made it happen‟. This
determination was evident from the moment that the first meeting took place
392
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at 53 Parliament Street. Further, men like Hawkshaw and Barlow knew how
to handle not only the engineering but also the financial and political aspects
of the enterprise.
When the first list of shareholders was drawn up on the 19 th February, 1862
168 persons had subscribed for 2,557 shares, of £10 each, of the total capital
required and allowed by Parliament of £35,000. There were 5 holdings of 100
or more shares. Two of these could be described as special cases, Sir John
Henry Greville Smyth 250 shares, £2,500, and, George Thomas, Henry
Andrews Palmer and Robert Bruce, nominees of the Clifton Suspension
Bridge Trustees 200 shares, £2,000. The others holding 100 shares each
were John Ashbury, builder of Manchester, Thomas Brassey, contractor of 4,
Great George Street, Westminster and John Hawkshaw of 33, Great George
Street, Westminster. This group of five holdings totalled 750 shares, £7,500,
29.3% of the shares issued to date or 21.4% of the authorised share capital.
It was a substantial proportion but not a dominating interest in the Company.
Only Ashbury and Brassey could claim, if they were so inclined, to be
disinterested investors in the enterprise. Both probably had, in fact, close
connections with Hawkshaw and were indebted to him for past favours

The next group held between 50 and 99 shares each.

Here the civil

engineers were to the fore. William Henry Barlow, 19 Great George Street,
George Parker Bidder, 24 Great George Street, John Fowler, 2 Queen Square
Place, John Robinson McClean, 17 Great George Street and George Robert
Stephenson, 24 Great George Street all subscribed to 50. Others committing
themselves to the same number were Waring & Co., contractors of Victoria
Street, Westminster, William Weallans, manufacturing engineer of South
Street, Newcastle-upon-Tyne, William Jackson, M.P., Birkenhead, William
Metcalfe, farmer, Down House, Clifton and the Society of Merchant Venturers
of Bristol. This group took up 500, 19.5% of the shares on issue or 14.3% of
the authorised capital. So, those holding 50 or more shares, 1,250 in total,
£12,500, held 48.9% of the shares issued or 35.7% of the total equity of the
Company.

None of these individuals, firms or organisations could be

described as disinterested investors in that they were laying out their money
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purely as an investment. Further, none of them, Smyth and the Merchant
Venturers apart if one disregards the Trustees, had any close links with Bristol
except for Metcalfe.394

When one comes to study the next tranche of shareholders, those purchasing
between 20 and 49 shares, the picture starts to change. There were 29 in this
group, 20 of whom were from Bristol, Clifton and various parts of Somerset.
The 29 purchased 636 shares between them, of which 426 were held locally
and 210 elsewhere. Of the 210, 145 were bought by four civil engineers and
a contractor.

The remainder of the 426, were purchased by a group

representative of middle class society in Bristol, Clifton and Somerset. They
were solicitors, bankers, a merchant, a clothier, a surgeon and a number
simply described as gentlemen.395 So those with 20 or more shares, 44 in
total, held 1,886 shares, £18,860 of the 2,557 shares, £25,570, 73.8% of
those on issue or 53.9% of the authorised capital.

As there were 168

shareholders in total at this date, 26.2% of their number held 73.8% of the
issued capital. This was, and is, a very typical distribution, relatively few large
investors with a long „tail‟ of small and very small holdings.

What demarked the Clifton Suspension Bridge Company from the general run
of limited liability companies was the very strong skew towards the
engineering industry among its shareholders. Of the 44 people who held 20
or more shares, 17 were engineers, contractors or a builder. If one disregards
Smyth, the Trustees and the Merchant Venturers, the figure becomes 17 of
41, a very high proportion. This group had subscribed for 825 shares in sum,
32.3% of the shares issued or 23.6% of the authorised capital. If one strips
out Smyth, the Trustees and the Merchant Venturers as special interests, the
position taken by the engineering industry in general and professional
engineers in particular is very apparent.
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A few comments about other shareholders may be apposite. Isambard Brunel
of 18 Duke Street, Brunel‟s elder son, subscribed for 5 shares.396 There were
a few women who held shares in their own right. All 5 were in Bristol or
Clifton, Emma Dando, spinster, Brunswick Square, Bristol, 10 shares, Frances
Eleanor Dando, spinster, also of Brunswick Square, 10 shares, Mrs. Sarah
Hill, 16 West Mall, Clifton, 5 shares, Charlotte Mills, spinster, 18 Regent
Place, Clifton, 1 share and Elizabeth Rogers, poulterer, Nelson Place, Clifton,
1 share.397

While all the major individual shareholders were engineers,

solicitors, bankers or otherwise professional, gentlemen or landowners, there
was an interesting group of tradesmen, 5 road surveyors, a poulterer, a
grocer, a baker, a toy seller, 2 carpenters, a confectioner, a painter, a bacon
curer and a wine merchant. All held just one share.398 Maybe they just felt
they wanted to be part of the great structure being built near to their homes or
places of business.

The Directors produced a list of shareholders every six months. The number
of shares on issue edged up slowly: 19th February, 1862, 2557; 7th August,
1862, 2569; 11th February, 1863, 2780; 28th August, 1863, 2841; 18th
February, 1864, 2984 and the 30th August, 1864, 3247. The increases over
each six month period were 12, 211, 61, 143 and 263.399 The Bridge opened
for public traffic on the 9th December, 1864. As a generalisation it is clear that
as the Bridge neared completion, it became easier to sell shares. 263 jumped
on the bandwagon when it was obvious that the Bridge would open shortly.
The first register of shareholders to show the full number of shares had been
taken up was that of the 9th February, 1865.400

At its opening the Bridge was inaugurated by the Lords Lieutenant of
Gloucestershire and Somerset. As the Bridge was finished, there was no
reason for the Company to retain its London office in Parliament Street. It
could sever its connection with the engineers of Westminster and it had no
396
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need of its London connections to raise money.

As the Company was

revenue earning, it made more sense to move the administration to Bristol.
The office was sited at 51 Broad Street.

Christopher Claxton retired as

Secretary, Michael Coles was appointed in his place and was later appointed
Bookkeeper as well, on a salary of £100 per annum.401

The shares subscribed to, as recorded in the Company Balance Sheet, were
necessarily somewhat different from the figures given in the share register.
They were as follows: 31st December, 1861, 2345; 30th June, 1862, 2571;
30th June, 1863, 2690; 30th June, 1864, 3138; 31st December, 1864, 3250 and
30th June, 1865, 3250.402 The fact that a particular number of shares had
been subscribed to did not mean that all the cash due had been received, for
example the Directors reported that on the 30th June, 1864, the arrears to call
were £1,400 and this pattern was characteristic of the whole fund raising
period.403

However, with the Bridge finished, the Directors reported the

Company‟s capital account in detail on the 30 th June, 1865 for the last time.
They had received £32,349 0s. 0d. of the £32,500 due for the 3,250 shares on
issue.404

This was an excellent result by any standards.

By the 31 st

December, 1865, the capital account showed that all the 3,250 shares were
fully paid up with a further sum of £39 held due to share forfeit. It seems that
the Directors had tidied up the Balance Sheet, cancelled the shares in default
and found alternative persons to take up the forfeited shares, so that the total
figure raised through share issue was £32,539 0s. 0d.405 This was the figure
carried forward to subsequent Balance Sheets. The shares issued to the
Trustees and others for no cash consideration were ignored in the Company
accounts. This meant that the assets purchased from the Trust, the land and
piers, were never recognised by the Company when reporting to the
shareholders.

401

th

th

th

Western Daily Press, 10 February, 1865; Board Minutes 2, 7 March, 1865, 165; 18
th
February, 1865, 161; 30 May, 1865, 179.
402
st
th
th
Annual Reports 31 December, 1861; 30 June, 1862; 30th June, 1863; 30 June, 1864;
st
th
31 December, 1864; 30 June, 1865.
403
th
Ibid 30 June, 1864.
404
th
Ibid 30 June, 1865.
405
st
Ibid 31 December, 1865.

137
There are discrepancies and inconsistencies in the reporting in the share
register when compared with the figures in the Company‟s accounts but they
are not significant and it may safely be assumed that the auditors „corrected‟
the register and that the totals in the accounts may be relied upon. Anyway,
the figures are broadly the same.

So, by the end of 1864 shares to the value of £32,500 had been issued. As
no further new shares were issued, it is possible to analyse, with some degree
of accuracy, how the initial share capital was funded. Even before this date
some shares had been sold on but the number was not significant bearing in
mind that two years had elapsed since the first share register was prepared.
But after this, as the years passed, the number of sales increased due to
death or people wanting to realise their investment and, most importantly, as
the Trustees exercised their rights and progressively bought into the equity of
the Company.
The share register of the 9th February, 1865 listed 6 shareholders with 100
shares or more, one more than in February, 1862. The new names were
George Wythes, contractor of Bickley Park, Bromley, Kent who held 200
shares and Charles Cochrane who had bought 100 shares. Wythes was the
contractor who had an interest in the Hungerford Suspension Bridge and
Cochrane was the principal contractor at Clifton. The Trustees‟ holding had
been removed from the register, presumably as it was intended to show
investment in cash rather than in land and structure.406

If, however, the

Trustees are restored to the list, the group of seven major shareholders held
1,050 shares compared with 750 in 1862. None were private investors with
no previous connection with the Suspension Bridge. The Trustees and Smyth
apart, all had engineering connections and no doubt were well known to
Hawkshaw and Barlow before they invested in the Company.

In the category 50 to 99 shares there were now 13 names. None of them
were new to the Company, although a number had increased the sum they
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had invested initially.407 Of the six who had done this, Barlow, Arthur John
Knapp and Charles Edward Ward had close connections with the Company
as Engineer, Director and Solicitor respectively. 408

409

The total number of

shares held by this group was 728 (1862, 450).

In the category 20 to 49 shares, there were a number of new names, 4 in total
all with Bristol addresses.410 Others had bought more shares. Some of these
had, however, held less than, or just, 20 shares when they made the second
purchase.

There were 7 of these, one of whom, Douglas Galton, was a

Director of the Company. He had purchased a further 20 shares increasing
his holding to 40. Another was John William Miles of the banking family. His
investment had increased from 20 to 40 shares.411 There were 34 people
(1862, 29) who owned between 20 and 49 shares in February, 1865 totalling
798 shares (1862, 636).412

In total, there were 238 shareholders in the

Company in February, 1865 compared with 168 in February, 1862.

The overall share structure in 1865, as in 1862, was unusual. There was a
„core‟ element to the ownership of the Company, the Trustees, the Society of
Merchant Venturers and Sir Greville Smyth. These three parties held 500 of
the total of 3,450 shares (including 200 issued to the Trustees), 14.5% of the
total. The engineering industry, that is the professional civil engineers and
contractors related to or used by them, subscribed to a total of 1,110 shares,
407
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32.2%, thus leaving 1,840 shares, 53.3%, in the hands of the public,
individuals who decided to invest because it seemed to be a potentially
profitable enterprise or because it was in the best interests of Bristol and
Somerset that the Bridge was completed. This group included a number of
the Directors of the Company and professional people associated with the
enterprise.

For only just over half the shares to be subscribed for on a

conventional basis was unusual. It was, however, a tribute to the engineering
profession and its contractors that one third of the money needed to complete
the Clifton Suspension Bridge as a memorial to I. K. Brunel came from his
colleagues and friends in the Institution of Civil Engineers and those they
could influence in his support.

In addition to the £32,500 risk capital, a further £11,600 was issued in
debenture stock.413 This attracted a different type of investor, those looking
for minimum risk with an assured income. The Company used its powers to
issue debentures as a means of raising more money once the share issue
was largely complete. No debentures were sold until the Bridge was finished
and tolls were being collected.

When, later, the Trustees purchased the

shareholders‟ and debenture holders‟ interests in the Company, they do not
appear to have distinguished clearly between shares and debenture stock as
the interest payable on shares was capped by Act of Parliament. But, as will
be seen later, the debenture stock was bought back completely well before
the share purchase was finished. In addition to money raised under the Act of
Parliament, there was also the occasional „windfall‟ gain such as the sale of
land near to the foot of the pier of the Bridge on the Somerset bank of the
Avon to the Bristol and Portishead Pier and Railway Company to enable that
Company to cross what had been the Bridge Company‟s land with its track.
£200 was credited to the capital account in January, 1866 from this source.414

Those central to the completion of the Bridge and subsequent success of the
enterprise remained shareholders. They did not sell out. Hawkshaw, Barlow,
Bidder and Isambard Brunel were still on the register in 1875. As late as 1903
413
414
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Brunel‟s executors were shown as holding shares. There was nothing short
term or expedient in the commitment of these individuals to the Clifton
Suspension Bridge.415 It was not just a question of financing a memorial to
Isambard Kingdom Brunel, it was also a long term venture.

While those who had invested in the Company remained constant and loyal to
the decision they had made in 1862, the Trustees of the Bridge husbanded
their resources diligently, accumulating the £50 per annum due to them under
the Act of 1861 and banking the dividends paid on the 200 shares they had
received for the assets of the Trust. In the early years when the dividends
were low, the annual purchases of debentures and shares were small but as
the toll income and profit grew with rising traffic an increasing number of
shares passed into the Trustees‟ possession each year.416

The rate of

purchase also grew as more shares generated more income, so compounding
the money available to the Trustees.

In January, 1885 the then Trustees, William Henry Harford, Henry Cooke and
Archer Henry Wansey held 190 shares. (These and subsequent Trustee
shareholdings exclude the initial 200 shares which were not shown in the
Company Balance Sheet).

Ten years later this group of Trustees was

unchanged but the number of shares they held had increased to 291. By
January, 1905 the figure was 405. In January, 1915, the Directors realised
that a substantial proportion of their Company had passed to the Trustees
who by then held 811 shares.417 The rate of purchase was 1885 to 1895, 101
shares, 1895 to 1905, 114 shares and 1905 to 1915, 406 shares. By January,
1925 the Trustees, who at this date were Cecil Willoughby Beloe and Arnold
Evans, held 1,269 shares, an increase of 458 in 10 years, a period which
included the Great War of 1914 to 1918.418 By this date there were only 95
shareholders compared with 238 in 1865.
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The purchase of shares by the Trustees had continued during the war period
even though the income of the Company itself had dropped somewhat and
the maintenance programme had got into arrears.419 But circumstances had
improved once the War was over and by January, 1925 the Trustees held
49.6% of the equity of the Company. It had taken 60 years to reach this
position, the half way mark of the “buy back” of the Trustees‟ original position,
from when the Bridge opened in December, 1864. Just after the outbreak of
the Second World War the Trustees owned 1,815 shares, by the end of it, in
February, 1946, the number was 2,236, 87.4% of the equity. 420 421

With the share purchasing process taking place over such an extended period
of time, on occasion the Directors found it necessary to clarify what the
Trustees were doing even to themselves. In the early summer of 1929 the
Trustees issued a circular expressing their desire to purchase shares and
debentures in the Company. E. M. Harley, who was in the Chair at the 20 th
June Board Meeting at which this was discussed, reminded the Directors that
in 1900 the Trustees had advertised in a similar manner.

The Directors

decided to write to the shareholders informing them of their rights under the
1861 Act.

This happening suggests that usually the Trustees knew from

whom they could purchase debentures or shares without recourse to a
circular letter. There was a very similar incident again in 1931.422
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In the closing months of 1934, the Company received a letter from the News
Chronicle newspaper asking if it would affected by a proposal of the Ministry
of Transport to abolish toll bridges. The Directors did not answer the question
directly, they just pointed out that the Company‟s Act of Parliament provided
for freeing the Bridge from tolls, adding that the Trustees already held more
than half the shares and debenture stock and “in the not far distant future the
Bridge would become toll free without the assistance of either Parliament or
the local authorities”.423

With nearly 90% of the shares and debentures in the hands of the Trustees by
early 1946, the Directors recognised that the full ownership of the Bridge
would pass to the Trustees within a few years at most. It was their duty to
prepare for this event.

At the Board Meeting of the 17 th January, “The

Chairman (E. M. Harley) referred to the comparatively early date when the
Trustees would have acquired all the Shares and Debenture Stock and said
that he thought, before very long, an approach should be made to the
Trustees or to the Ministry of Transport to ascertain what would happen. It
was decided to write to the Ministry of Transport sometime during 1946”. 424 A
month later the matter was raised again at the Board Meeting just before the
Directors adjourned to go to the Annual General Meeting.

The Secretary

reported that in his judgement the Trustees would not acquire all the shares
until 1956.

He tabled a forecast showing how he thought this would be

achieved. The Trustees held 2,236 shares at the end of 1945. Based upon a
valuation of £15 per share, they would buy the rest by the date just
mentioned. It is clear from the schedule that the Trustees already owned
nearly all the debenture stock and that the purchase of the remainder would
be completed later that year.425 The Board, nevertheless, resolved to write to
the Ministry of Transport.426

The Secretary was badly out in his estimate. The forecast had been prepared
assuming that the dividend per share remained unchanged during the period
423
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and that the tax due from the Company, before it paid the dividend, would
remain unchanged at 9s. in the £ in 1946 and subsequent years. These were
prudent assumptions. With the war over it was unlikely that the toll revenue
would drop and the rate of tax, already high, would further increase. The
dividend of 7½% could therefore be sustained without difficulty. 427 However,
the calculations took no account of any cash the Trustees might hold.

Only three and a half years later the Board received a letter from S. W.
Cornwell, the Secretary to the Trustees, saying that the Trustees would have
sufficient funds by the end of 1949, “to enable them to purchase the remaining
shares in this Company, and asking to be given any information which might
be useful to the Trustees, and to be informed whether the recommendations
made by the Engineers in the last Report had been carried out”. The Board
Minutes of the 13th October, 1949 noted “As it appeared to the Directors that
considerable negotiations would have to take place before the Trustees could
take over the management of the Bridge, the Secretary was instructed to seek
an interview with Mr. Cornwell for the purpose of exchanging views”.428 The
difference in the attitude of the Trustees and the Directors is interesting. The
Trustees were asking “closing questions”, assuming that they would be taking
over shortly, while seeking an assurance from the Directors that they would
continue in their duties and no delays would take place because a change in
management was imminent. The Directors seemed to be saying that they
wished to ensure that all steps were taken to make the transition smooth and
that no problems, real or imagined, should go unanticipated. Both parties
were acting responsibly but from different standpoints.

This was also

interesting as some Directors were also Trustees. E. M. Harley was one of
these. He was not only a Trustee but also Chairman of the Company. It can
be inferred quite reasonably that both parties were fully au fait with the other‟s
business.

The incestuous nature of the relationship suggests that the

exchange of views between S. Pim Jackson, as Secretary to the Company,
and S. W. Cornwell, as Clerk to the Trustees, was to a degree contrived and
indicative of an attempt to represent the relationship between the two bodies
427
428
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as being „arm‟s length‟ when clearly it was not. In other words, they were
acting for the record.

The meeting between Jackson and Cornwell duly took place five days later.
They devoted their time to discussing the minutiae of transferring the
administration of the Company to the Trustees. Follow-up meetings were
arranged for Cornwell‟s staff to be “instructed about various matters
concerning the management of the staff, bookkeeping etc.”. However, one
matter of substance arose. Jackson told Cornwell that his firm‟s agent in
London considered that the Company was not governed by the Company‟s
Act of 1948. Cornwell took issue with this statement and said forcibly that he
thought that it was. They decided to seek the opinion of the Insurance and
Companies Department of the Board of Trade. This was as well as the Board
said in its response that the Company would not appear to be governed by a
public general Act of Parliament. Further, the Company was not a charity so
“the provisions of Section 435 of the Company‟s Act, 1948 and the 14 th
Schedule thereof apply to the Company”.429 Although the view expressed by
the Board of Trade may have come as a shock to Cornwell, it was not
surprising that the special circumstances of the Clifton Suspension Bridge
Company established by an Act of Parliament passed in 1861 were not
accommodated in “a public general Act”. It caused the Directors and Trustees
to consider their position.

The Trustees convened a meeting between

themselves, the Bristol Corporation and Somerset County Council. After due
consideration, both Bristol and Somerset decided that they did not want to
assume responsibility for the Bridge. The Trustees had no alternative but to
apply to Parliament for a new Act.430
Meetings between the Directors and the Trustees continued. That of the 17 th
February, 1950 was a seminal occasion. Their professional advisers apart,
there were seven present at the meeting, four were both Trustees and
Directors, two were only Trustees and one was only a Director. The Trustees
confirmed that they had fully adequate funds available to complete the
429
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purchase of all the residual shares in the Company. The only shares which
had not already passed into their possession were those held by the
Directors, the Secretary and the Auditors. This said, “It was decided, subject
to the confirmation of the Trustees as a body, that Counsel‟s Opinion should
be obtained by Mr. M. G. Meade King (solicitor to the Trustees) and Mr. C. H.
Kinnersley (solicitor to the Company) in regard to the legal position which
arises under the Acts now that the Trustees have certain funds available
…….. “.431 The Acts referred to were the Clifton Suspension Bridge Act 1861
and the Companies Act 1948. The Trustees and Directors already knew the
Board of Trade‟s view of the Company‟s and Trustees‟ position but as the
Trustees now proposed to move forward and exercise the rights granted to
them under the 1861 Act and to assume the responsibility of managing and
operating the Suspension Bridge, a firm legal base from which to move
forward was required.
Matters moved slowly. The Directors did not discuss counsel‟s opinion until
their meeting of the 21st December, 1950.432

Another Annual General

Meeting of the Company was to pass before the Trustees decided to proceed
with a new Bill.

They transmitted their decision to the Directors with the

request that the Directors carried on running the Bridge until the Bill was
passed into law. The Board instructed the Secretary at the meeting of the 1 st
March, 1951 to advise the Trustees that the Directors would be pleased to do
this.

Realising that the days of the Company were certainly limited, the

Chairman, Harley, raised the question of how best the Company could be
wound up and the Directors discharged from any outstanding liabilities.
Kinnersley advised the Board that this was premature as it would take the
Trustees some time to secure an Act. Further, it may be convenient for the
Company to continue to manage the Bridge for a period at least after the new
Act had come into force. If this happened, winding up might not occur. 433 The
Company‟s solicitor was advising the Directors, in effect, not to anticipate the
purpose and form of an Act of Parliament as one way in which the Trustees
431
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could assume control of the Bridge was through the existing Suspension
Bridge Company.

Anyway, issues such as these should be put to the

Parliamentary Agents so that they could be considered along with, or as part
of, the Bill. It is interesting to note how the concerns of Harley, the Director,
which were immediate, took little account of the interests of Harley, the
Trustee, as one of the incoming managers of the Bridge which remained, at
the time, only in prospect.

So, in the spring of 1951 the Trustees were replete with cash and were in a
position to buy out the balance of shares and debentures in the Company just
as soon as the legalities of the change in control had been settled. On the
20th April the full list of the remaining shareholders was:

John Herbert Michletwaithe Budgett

20 shares

William Sefton Clark, Fuller Ellison Eberle and
Fabyan Robert Hall Warren

816 shares

Edward Mortimer Harley

23 shares

Samuel Pim Jackson

19 shares

Edward Poole King

20 shares

Tom Fielden Hook

1 share

Cecil Willoughby Beloe, Fuller Ellison Eberle and
John Herbert Michletwaithe Budgett
George Tryon

2,310 shares
1 share

Henry Charles Lidney Wasbrough

20 shares

Philip Francis Cunningham Williams

20 shares

The Trustees thus owned 3,126 shares, there were 8 other shareholders who
held 124 shares between them,434 only 3.8% of the equity was not in the
hands of the Trustees.
In due course the Directors saw the “heads” of the new Clifton Suspension
Bridge Bill. The purpose of the Act was spelled out clearly in the preamble. It
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is worth recording the text in full. It read, “An Act to constitute the Clifton
Suspension Bridge Trust to incorporate the Trustees of the Trust and to make
provision for vesting in the Trustees the property of the existing Trustees and
for the constitution and proceedings of the Trustees to transfer to the Trustees
the undertaking of the Clifton Bridge Suspension Bridge Company and to
provide for the winding up and dissolution of that company to confer powers
on the Trustees in relation the said bridge and to the charging of tolls to make
provision regarding the finances of the said trust to repeal the Acts relating to
the Trustees and to the company and for other purposes”.435 Although it was
not the Directors‟ concern, Meade King, the solicitors to the Trustees, sought
their opinion on certain of the proposed clauses in the Bill, in particular the
maximum tolls payable and the maximum permissible weight of vehicles
crossing the Bridge. Both were operating matters. The Board suggested that
the Act should allow not less than double the current tolls but that the
maximum weight of vehicles crossing the Bridge should remain 6 tons.436
The Bill passed into law on the 1st August, 1952. This meant that until the
management of the Bridge passed to the Trustees, the Directors were acting
within the constraints of the new Act of Parliament and the requirements of the
Trustees. Harley died during this transition period. He had been a Director of
the Company for 33 years. His death was formally reported at the Board
Meeting on the 26th November, 1952. A letter was written to his widow and
the occasion was dignified by a standing vote to recognise his contribution to
the Company over so many years, and perhaps also to acknowledge and
accept the passing of the Company which he had personified for so long. The
Directors agreed it was not necessary to replace Harley as there was still a
quorum under section 12 of the Clifton Suspension Bridge Act of 1861 and
they would continue “to carry on the affairs of the Company up to the date of
Liquidation”.437
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As the new Act was on the Statute Book, any decisions the Directors made
were morally, if not always legally, subject to the concurrence of the Trustees.
A proposed increase in salaries was referred to them before it was
implemented. However, the dividend paid on those shares not held by the
Trustees was subject to the 1952 Act and so still limited to 7½%. This was
payable on the 2nd December, 1952 and a cheque for £48 14s. 6d was raised
accordingly.438

The same day as the dividend was declared Pim Jackson, Secretary, was
appointed Liquidator of the Company. This appointment was to be effective
from the date of transfer of responsibility for the management of the Bridge
and its affairs to the Trustees on 1st January, 1953. The Trustees were duly
informed of the appointment. A letter was also sent to all the employees to
inform them that the Company would cease to exist on the 1 st January, 1953
and that the Bridge would come under the management of the Clifton
Suspension Bridge Trustees that day. Each employee was given one week‟s
notice with the rider , “as far as is known, the change in management will not
affect their terms of employment, and that the Directors thank them for their
loyal and willing service in the past”. So the distinction between the Company
and the Trustees was preserved to the end.439 On the 6th February, 1953 the
Directors met for the last time.

The accounts to the 31st December, as

audited, were received and signed. It was decided to transfer the Company‟s
books and papers to the Trustees as soon as possible. The Minute Book
recorded “As arranged at a Meeting of the Directors of the Clifton Suspension
Bridge Company held on November 26th, 1952, a meeting of the former
Directors of that Company was held at Albion Chambers, Bristol on February
6th, 1953”.440

After more than ninety years the Trustees were back in control.

Lord

Redesdale‟s scheme for restoring the ownership of the Bridge to its original
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sponsors had been realised. It has remained in their ownership and under
their management ever since.

The total cost of the Bridge was £91,600 gross, almost equally split between
the Trustees, £45,000, and the Company, £46,600. Of the £46,600, £35,000
was in shares and £11.600 in debentures. But £2,000 in shares were issued
to the Trustees in consideration for the assets the Trust vested in the
Company so the net cash cost of the Bridge was £89,600.441
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Chapter 7:
Was There a Business Case for the
Clifton Suspension Bridge at the Outset?
William Vick arrived in Bristol from Gloucestershire in the 1720s.

The

business he founded prospered and when he died, a wealthy wine merchant,
in 1754 he left £1,000, as mentioned above, to be invested until such time as
it became £10,000 when it was to be used to build a bridge over the Avon
Gorge from Clifton Down on the Bristol side of the river to Leigh Woods on the
Somerset side. (See chapter 5, page 57 above for details of Vick‟s legacy)
During Vick‟s lifetime Clifton was an agricultural parish with a medieval
church, a few farms and houses but little else. His vision to many, if they had
known and thought about it, would have seemed to be an old man‟s romantic
but pointless dream.

However, as the eighteenth century wore on the

wealthier residents of Bristol started to move from their homes in Queen
Square and riverside houses at Hotwells and elsewhere at the foot of the
Gorge to the newly built Georgian and later Regency terraces and squares on
the high ground above in upper Clifton. The social landscape of Bristol was
changing as the professions, merchants and business men moved to more
attractive locations leaving the City a more uniformly commercial place in
which the less prosperous and poor lived.

Interest in a bridge across the Avon Gorge became less a matter of
occasional speculation and idle thought and more a structure that might well,
with benefit, be built. Further, there was money to hand which could be used
for its construction. As early as 1793 William Bridges published a design for a
stone bridge consisting of a central arch with five storeys of domestic and
commercial buildings to either side of it, occupying the space between the
piers of the arch and the sides of the Gorge.

It was highly fanciful and

extremely impractical but it was a start. The Napoleonic wars intervened and
Bristol‟s prosperity collapsed. It was not until about 1820 that business and
commerce had recovered their confidence and belief in the future. Interest in
a bridge across the Avon at Clifton revived.
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From the point of view of the residents of Clifton, amongst whom there was,
by the 1820s, a substantial proportion of the influential burghers of Bristol, it
would be much more convenient to cross the river a short distance from their
doorsteps rather than make a journey down the hill to Rownham Ferry, the
only public river crossing point between the Severn estuary and the City
centre. If a traveller wanted to go by carriage or fly rather than on foot or on
horseback, he had to go as far as Bristol Bridge to reach the other side of the
Avon. But convenience is not a business case. If Vick‟s ideal of a toll free
bridge had been practical, all would have been well. By the 1820s his legacy
had increased in value substantially, but had yet to reach £10,000, a sum
which, even if achieved, was grossly inadequate to fund the construction of a
bridge anyway, so public money was needed.

Was the traffic potential

sufficient to justify the expense of building a bridge?

While Clifton had become a residential suburb of Bristol, the other side of the
Avon Gorge remained devoted to agriculture and forestry. It was part of the
huge Smyth family estate which surrounded Ashton Court mansion.

The

Smyths themselves had been Bristol merchants until they entered the ranks of
the landed gentry some 300 years earlier. With the change in social status
came, inevitably, altered attitudes. Sir John Smyth was very conscious of his
patrimony and had no interest in seeing his land developed for more
commercial purposes. So when the Society of Merchant Venturers of Bristol
came to sponsor a bridge across the Avon, it could look to no support from
Smyth.

There was, however, a turnpike which ran through the Smyth estate from
Long Ashton up Rownham Hill and on to the village of Abbots Leigh. A spur
from this road to a bridge across the Avon Gorge was the obvious link to
Clifton and the Gloucestershire side of the river. But all the bridge would be
when completed was a short cut from South Gloucestershire and Clifton into
Somerset without having to go through central Bristol or across Rownham
Ferry. It would generate little, if any, extra traffic as Sir John Smyth did not
favour a second Clifton on the Somerset side of the river so there was no
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growth in traffic to look forward to through the expansion of greater Bristol into
Somerset.

Inevitably, when the Trustees designate of the proposed Clifton Bridge Trust
started to canvass for financial support, they emphasised the benefits which
would accrue in qualitative terms. The road system would be improved, an
increase in land values was forecast and it was a social amenity. The Bridge
would be used by horses and carriages, no mention was made of wagons and
carts. It was to be a Bridge for private individuals on private business, not for
commerce and profit. The newly arrived residents of Clifton would probably
have been horrified to see a procession of farm carts and tradesmen‟s
wagons passing by their front doors. They had moved out of Bristol to get
away from that sort of thing. Admittedly, there would be some commerce.
The plan was for the Bridge to be linked to the Bristol Gloucester turnpike at
Horfield so it could be used by those wishing to bypass Bristol but as the
markets and docks remained in central Bristol that was where most of the
commercial traffic would continue to go.442 The Trustees‟ case overall was
one of social desirability not commercial need.

The Bridge would further

enhance Clifton as a desirable place in which to live and what was more,
Alderman Vick would help pay for it.

The lease of Rownham Ferry was held from the Dean and Chapter of Bristol
Cathedral. The Chapter‟s interests could be adversely affected if a Bridge
was built at Clifton. The Act of Parliament of the 29 th May, 1830 empowering
the Trustees to build a Bridge over the Avon provided some protection to the
interests of the Dean and Chapter. If the “persons having the Right of Ferry”
across the Avon were damaged by the construction of a Bridge, they had the
right to compensation. Once compensation had been paid, the Trustees were
“wholly exonerated, discharged and indemnified from all further and other
Claims and Demands whatsoever for Compensation, or, Satisfaction in
respect of such Ferry by any Person or Persons whomsoever”. 443 The Dean
442
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and Chapter argued while the Bill was going through Parliament that their loss
of income following the opening of the Bridge would be £200 per annum. The
claim was disallowed and this and any other sum was never pursued by the
Cathedral Chapter and so was never tested by a jury. 444 With the wording of
the Act as it was, this was not surprising. The Dean and Chapter were given
one chance of making their case. Once done, that was the end of it. Even if
circumstances changed, the issue could not be reopened. The Act was one
sided, not least because any deterioration in the Chapter‟s circumstances
could be, and was, slow. Rownham Ferry was not closed until 1932 by which
date the title had passed to Bristol City Council. 445 The circumstances which
precipitated its closure then, several decades after the arrival of the motor car,
were very different from any impact that the opening of the Clifton Suspension
Bridge might have made in the 1830s. (See also page 130 above)
The Trustees‟ attempts to raise sufficient money, to ensure that they had the
resources to complete the Bridge before they fully committed themselves to
the project, were unsuccessful:

only £45,000 of the sum needed was

subscribed. What precipitated their decision to put the work fully in hand,
some preparatory work had already been completed, was Parliament passing
the Great Western Railway Company Bill into law.

It received the Royal

st

Assent on the 31 August, 1835. The Clifton Suspension Bridge Trustees
judged that the arrival of the Railway in Bristol would enhance the prosperity
of the City and so increase the traffic over the Bridge. No study was made
which supported this view: the decision was entirely subjective, driven by the
euphoria generated by the imminent arrival of the Railway. That a decision
was made based on traffic potential rather than unsupported opinion was
nevertheless an advance on previous practice.

Before work stopped the Trustees made one final attempt to raise more
money. This meant that they had to try to say something meaningful about
the enterprise‟s prospects if they were to elicit the support needed. A public
444
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meeting was called for this purpose. The Mayor, James Gibbs, was in the
Chair when those interested met at the Philosophical Institution in Park Street,
Bristol on Thursday, 2nd February, 1843. Inevitably, as was conventional on
this sort of occasion, the meeting started with the review of the history of the
Clifton Suspension Bridge project. It included only a passing reference to
William Vick‟s legacy as the financial seed corn of the enterprise. The
Trustees then moved on and tried to develop an economic case to justify their
call for more money.

They contrasted the use of land on the two sides of the river. That on the
Gloucestershire side “was studied with populous Hamlets and Villages,
inhabited principally by Gentlemen more or less engaged in business, whose
avocations required their daily attendance in Bristol”. On the Somerset side
there “are a few gentlemen‟s houses, and the Villages are inhabited by an
Agricultural Population only”.

On the Somerset side access to Bristol is

“circuitous” and on the Gloucestershire side it is the “reverse”. The Bridge “by
rendering the Somersetshire side equally accessible with the Gloucestershire
side will entirely remove this objection”.

The listeners to this discourse were largely the burghers of Bristol, those who
heard it would probably have welcomed the opportunity of buying land or
building a house in Somerset. But it is possible, and probable in the case of
at least some, that the major landowners in north Somerset would not have
welcomed this intrusion of commercial interests into their agriculturally based
society. The Trustees no doubt knew this: the passage of arms with Smyth
over the purchase of land for the Leigh Woods pier of the Bridge and the road
from there to the turnpike was not that far in the past. But the Trustees were
soliciting the support of a particular group of people: largely the professional
and business community of Bristol.
The Trustees went on to develop their argument, “It is well known that the
number of private carriages kept by the inhabitants of Clifton and Bristol is
very numerous; - it is in fact greater than any other town in England except
London”.

People using their carriages for recreation were limited to the
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scenery of Gloucestershire. That on the Somerset side “is, to say the least,
equally beautiful; but is hardly known to the inhabitants of Clifton and Bristol,
the greater distance, the necessity of passing through the whole of Bristol and
the steep hills to be encountered before arriving at the high lands
commanding views of the surrounding country ………… “. These drives on
the Somerset side of the river would bring “a very considerable revenue” to
the Bridge as they would be “much resorted to”.

Having devoted their address so far to the manner in which the joys of country
living were being circumscribed and limited by the lack of easy and pleasant
access to the Somerset countryside, the Trustees turned their attention to
matters more likely to appeal to their audience‟s business instincts.

The

Bridge would improve communications with Clevedon and Portishead. Market
gardeners and farmers from the Somerset side would have better access to
the Clifton market from which they were “almost entirely excluded by the
distance and circuity of the existing Roads”. This would benefit not only the
suppliers of the produce but also the increasing population of Clifton.

Another substantial commercial advantage would accrue should a Royal Mail
Packet Station be established at Portishead Pier.

The proprietors of the

Portbury Estates had secured an Act of Parliament to build a pier and
breakwater there to accommodate large steam vessels near to the mouth of
the river Avon. The inconvenience of the existing route from the City to the
site of the proposed pier was such that it prevented the adoption of the site as
a Royal Mail Packet Station: “it is (was) hopeless to expect that the Pier will
be proceeded with” unless the route between there and Bristol was improved.

The point about the Portishead pier was important, more so than the other
subjects raised. The port of Bristol, which was several miles inland, had been
losing ground to Liverpool and Glasgow for many years. Although substantial
improvements had been made to the docks, the New Cut at Bedminster and
the Floating Harbour amongst them, the process of decline had not been
arrested. Steam propelled ships were becoming increasingly common so the
construction of a substantial pier at Portishead, able to accommodate large
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vessels, made good sense. The Trustees, presumably because they thought
it was of less interest to their audience, put the pier proposition at the end of
their address and did not stress it in the same way as they had described the
joys of carriage outings in the Gloucestershire and Somerset countryside but
in the longer term it was much more important to secure the future of Bristol
as a great port than to increase the possibilities for pleasure of a very
privileged minority. The Trustees‟ case suggests that they saw the Clifton
Suspension Bridge best presented as a social amenity, not as a business
proposition paid for largely by those commercial interests which would use it.
The resolution it was “no less essential for the Interest of the Undertaking
than for the credit and honor of the City” that strenuous efforts should be
made to raise funds was passed unanimously.

Possibly significantly the

motion was proposed from the platform by G. M. Franklyn. Although passed
unanimously, the resolution served little useful purpose. Those voting had
little or no intention of subscribing: they were just commending the idea to
others. The appeal failed.446

Significantly, the Trustees had omitted to mention the Great Western but in a
letter written the previous year to C. A. Saunders, the Secretary of the Railway
Company, the Trustees had said that the completion of the Bridge was
important to the Railway, and so to the Bridge, as it would increase revenue:
thousands of people would wish to see the “gigantic span”.447 The Trustees
no doubt thought it wise not to mention this opportunity in the appeal as the
genteel residents of Clifton would not view the arrival of thousands of day
trippers with pleasure.
As on previous occasions when attempts were made to raise money, although
the opportunities for revenue and profit were described, no attempt was made
to quantify income and expenditure in the address to the Meeting of February,
1843. Some thought must have been given to these subjects as the Act of
Parliament governing the Trustees‟ affairs specified the maximum toll for each
446
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Trustees Proceedings 2 February, 1843, 260; The Clifton Suspension Bridge. Printed
account of the meeting.
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category of traffic,448 figures which must have been based on some
assumptions, but nothing of substance was passed on to prospective
subscribers.

No financial figures concerning the potential of the business

were included in any other prospectus either.449

448

Bridge Act 1830, LXV1, 2211, 2212.
On occasion the Trustees would seek information for themselves as when Robert Fletcher
wrote to the Toll Receiver of Menai seeking details of the traffic using the Bridge, foot
passengers, carriages, horses and cattle of all kinds. It seems to have been an inquiry of
some urgency as Fletcher went on to ask that if the information could not be given by him,
st
from whence could it be obtained? (Committee Letter Book 31 May, 1842, 109).
449
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Chapter 8:
Perhaps Serrell Could Have Made It Viable
The total sum raised in 1831 and the years which followed the first appeal, as
has been mentioned before, was £45,000. The money ran out in 1843 and
work on the Bridge stopped. Although efforts to raise further money continued
in an intermittent and unsuccessful manner, it was not until 1857, when the
Trustees tried to promote Colonel E. W. Serrell‟s wire cable design that a
concerted effort was made again. By this time much had happened. The
Great Western Railway had reached and passed Bristol, moving on into the
south west of England, south Wales, north to Gloucester and south to
Weymouth. These developments were not always in the name of the Great
Western. The construction could be carried out by another Company, such as
the Bristol and Exeter, the assets of which were later leased to the Great
Western

and

ultimately incorporated

into

that

Company.450

While

developments such as these brought commerce to Bristol and prosperity to
many of the inhabitants of Clifton, they did nothing to advance the completion
of the Bridge.

The prospectus calling for capital of £25,000 to complete the Bridge, in
accordance with Serrell‟s design (see page 39 above), was agreed by a
committee of the Trustees on the 29th September, 1857.

The text was

radically different from anything that the Trustees had put forward previously.
It was overtly commercial in nature. There was no reference to Vick:

the

amount of money already spent was passed over with no explanation of why
£45,000 had been insufficient to complete Brunel‟s design.

The text

concentrated on the opportunities which would be afforded to investors if the
Bridge was completed.

The only bridge between the mouth of the Avon and central Bristol was the
iron bridge built across the new course of the river at Bedminster. This was

450

E. T. Macdermot, revised by C. R. Clinker, History of the Great Western Railway, Vol. 1,
revised edition, 1964, 73, 74, 452, 453, 454, 455, 456.
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nearly nine miles from the Severn estuary.451 Except for this there was no
communication of any kind existing between Gloucestershire and Somerset
for carriages, no reference was made to carts or wagons, nor to horses or foot
passengers except for “two or three Boat Ferries of the most inconvenient and
dangerous description”.
The prospectus went on to say “It may, however, be briefly stated that from
Clifton and the Western side of Bristol, in which direction the population has
for many years been gradually moving, and from the Roads branching from
thence to Gloucester and South Wales, a direct communication would be
opened with an extensive and populous country on the Somersetshire side of
the River, bordering on the Bristol Channel, where the value of Land would be
greatly increased, an additional impulse given to its improvement and
cultivation, and important advantages afforded to the supply of Agricultural
Produce to the Inhabitants of Clifton and Bristol”. 452

The words used

expressed a gentlemen‟s and agricultural landlords‟ view of the world. The
prospectus did not reflect the true nature of Bristol as an expanding marine
and industrial centre, and what the Bridge might do to foster its further growth
in these activities. The reference to the way the population was “gradually
moving” was true for those likely to subscribe for shares in the Company, it
was certainly not so for the population of Bristol as a whole.

In a letter written to Greene and Prince, solicitors of Trafalgar Square, London
on the 2nd September, 1852, Robert Fletcher, the Trustees‟ secretary, said
that the population of Clifton then amounted to many thousands, a number
which was increasing every year: “almost the whole of the population would
most likely be in frequent use of the Bridge and many families to avoid going

451

It is worth noting that of the 12 Directors listed in the prospectus, 8 lived in Clifton, 1 in
Kingweston, 1 in Weston-super-Mare, 1 in Bristol and 1 who had addresses in both Bristol
and Clevedon. So in advocating the need to complete the Bridge, this group could be seen
as speaking for themselves rather than for a wider interest group. It is illustrative also of the
extent to which the well-to-do had ceased to live in Bristol. (Committee Minutes 2, Prospectus
The Clifton Suspension Bridge Company, Capital £25,000 in 2,500 Shares of £10 each).
452
Committee Minutes 2, Prospectus The Clifton Suspension Bridge Company etc.
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through Bristol would go over it to the Railway Station (Bristol Temple Meads),
when travelling Northward, Eastward or Westward”.453

The Prospectus gave some attention to the return which investors might
expect to receive on their investment. While suggesting that the rewards
would be reasonable, the wording was carefully circumspect: “With regard to
the anticipated return upon this outlay (£25,000), it seems necessary only to
observe, that in the year 1830, when the estimated expence was £52,000, a
fair and reasonable return was expected to be made to the Shareholders,
such a result may now be expected with much greater certainty, when the
whole capital required is only £25,000, less than one half, and when the
population and wealth of Clifton and its vicinity are so vastly increased”.454
“The Annual return, therefore, upon this outlay must, it is conceived, be very
considerable looking to the small amount of the Capital and the vast increase
of traffic which will be attracted by such an easy means of access for
Carriages as well as Horses and Foot-passengers, between so many parts,
on both sides of the River, and especially from the Gloucestershire side to the
Villages and Watering Places of the Bristol Channel; and thus even as a
Commercial undertaking, independently of any other consideration of public
utility or Architectural effect, it calls for the support and patronage of the
public; but it is also conceived, that the Inhabitants of Clifton and the Citizens
of Bristol owe it to themselves to see that a work so long since commenced,
and so far advanced, be promptly and satisfactorily completed”.455

So the social attitudes which the Directors made evident in the prospectus did
not stop them appealing to the acquisitive instincts of their readers. They
offered subscribers a good return on their investment, based on Vick‟s
munificence, which intended a toll free bridge, and the earlier subscribers‟
misfortunes in that they had lost their money.

453
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Committee Letter Book 2 September, 1852, 204.
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Directors did this, the interest is rather the mix of inconsistent and
contradictory views and motives the approach reveals.

As indicated earlier, the prospectus was largely addressed to the gentry of
Clifton, to men and women of a similar background and persuasion to
subscribe to a work from which they would be largely the beneficiaries. The
appeal was narrowly based.

The different descriptions accorded to the

residents of Bristol and Clifton is an interesting social commentary: it is as
though those living in Clifton were of a different race from those in Bristol
when the fact of the matter was that there was considerable overlap. The
inhabitants of Clifton owed their presence there in large part to their activities
as citizens of Bristol. The subtle differences linger on in our own time as does
the attitude to business. The phrase “even as a commercial undertaking”
suggests that this activity, although a necessary element in society, was in
some way of inferior status.

Presentation was a factor in all this. In September, 1852 Fletcher wrote to
Greene and Prince that he expected “parties would no doubt come annually
by the Railways from a distance to see the Bridge as was the case with the
Menai Bridge. The Result of a Pier at Portishead would inevitably lead to a
greatly increased traffic by packet from thence to Cardiff, Newport & other
places in South Wales a large proportion of which would unquestionably pass
over the Bridge”.456 This opportunity was not mentioned in the approach to
prospective subscribers. It was too “commercial”.
The arrival of the Great Western Railway had left the “inhabitants of Clifton”
largely unaffected but if the prospectus was to be believed, along with the
views of the likes of Fletcher, this was to change. Even Sir Greville Smyth,
wealthy though he may have been, was driven by the profit motive as we shall
see later, but between times he used his influence as Brunel‟s patron and a
grandee of the local Somerset gentry to undermine Serrell‟s proposals and
with them the Directors‟ appeal for share subscriptions (see page 46 et seq.
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above). The Bridge was to continue in its unfinished state for a few more
years.
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Chapter 9:
Engineers and Contractors Demonstrate the Bridge
Was Just Worthwhile
When the resumption of work on the Clifton Suspension Bridge was mooted
again in 1860, Bristol and its environs were very different from how they had
been in 1830. Thirty years had seen much change. Not only had the Railway
arrived at Temple Meads and spread west, south and north from there but
Bristol had grown greatly. Clifton had become little more than a suburb of the
City, the place the prosperous and class conscious professional men,
bankers, merchants and industrialists chose to live. While many things had
changed, others had not. Crossing the river was still difficult. However, when
the case for a bridge was put again, there continued to be undue emphasis
placed on the interests of the well-to-do, as W. Webb makes clear in his
account of the construction of the Suspension Bridge published shortly after it
was finished in 1864. The thrust of the points he made can be summarised as
follows. From the mouth of the river Avon up to the Cumberland Basin, there
was no way for carriages to cross the river. This inconvenience had remained
unchanged from times long past. Rownham Ferry was no solution to the
traveller‟s problem. The only real prospect was the completion of the Clifton
Suspension Bridge.

When accomplished this would not only facilitate

movement between Gloucestershire and Somerset, it would also open up the
Leigh Woods side of the Avon Gorge.

A Company was considering the

construction of a hotel overlooking the Nightingale Valley. There was also the
possibility of building terraces, crescents and villas and a large church in that
portion of Leigh Woods fronting Clifton. The united population of Ashton,
Clevedon, Clapton, Tickenham, Wraxall, Flax Bourton, Abbots Leigh, Nailsea,
Portbury, St. Georges and Portishead was over 30,000. The farmers and
market gardeners of the area would be able to supply Clifton with their
produce, an opportunity which was denied them at present by the lack of
convenient communication. The total population of Clifton and Redland was
similar to the Somerset parishes.

In Clifton, the Downs, Sneyd Park,

Westbury and Henbury many first class mansions existed. On the Somerset
side there were few mansions, no detached villas, no large dwelling houses
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and few houses of any class. There was a comparatively small population
chiefly engaged in agriculture.457
Webb‟s reference to residential development in Leigh Woods reflected a
major change in attitude in the Smyth family. In the 1830s one of the most
staunch opponents of the Clifton Suspension Bridge had been Sir John
Smyth. Not only did he oppose the Bill enabling the Bridge to be built as it
was passing through Parliament, he continued to resist its implementation
after the Bill had passed into law. It was only after a jury had found against
him did he sell sufficient land in Leigh Woods to permit the Bridge and its
approaches to be constructed.

The head of the Smyth family in 1860 was of a different persuasion. He took
the completely opposite view from his great uncle, Sir John.

Sir Greville

Smyth saw the development potential of the land which lay between the
Bridge and the Long Ashton – Abbots Leigh turnpike. It could become an
exclusive residential extension to Clifton, a development from which the
Smyth family could profit. The Clifton Gorge would cease to be the moat
separating the family estate from the residents of Bristol and Clifton: he would
permit a few select families to have houses on his side of the river. If this was
to come about, it was important that the Clifton Suspension Bridge, when
finished, was part of a fully adequate highway between Clifton and Leigh
Woods.
On the 4th October, 1860 Captain Mark Huish reported to his fellow Directors
that Arthur Way, acting for Sir Greville Smyth his nephew, had been in touch
with the “Bristol” Directors, that is those residing in the Bristol area, James
Ford, Isaac Allan Cooke and John William Miles, and put forward a proposal
to widen the Bridge from 24 to 30 feet.458 Smyth agreed to enhance the
Bridge to this width entirely at his own expense and in so doing he became by
far the largest investor in the enterprise. (See page 121 et seq. above for a
more detailed account of this development). He sold his interest in the land
457
458

Webb 58, 59, 60, 61.
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Board Minutes 1, 4 October, 1860, 14, 15, 16.

165
between the Suspension Bridge and the Abbots Leigh turnpike to the Leigh
Woods Land Company Limited, a property development enterprise, for
£40,000, land which had been valued at about £12,750, excluding timber, by a
jury in 1831.459

Smyth benefited both ways, he made a capital gain of

£24,750, or thereabouts, after allowing for his donation to the Clifton
Suspension Bridge Company of £2,500 and his shares in the Company
purchased for £2,500 were likely to be more profitable as the housing
development would increase traffic over the Bridge.

While the need for the Clifton Suspension Bridge was much easier to
demonstrate in 1860 than hitherto the economics were also more soundly
based. The new Clifton Suspension Bridge Company bought £45,000 worth
of assets, the land and piers of the Bridge, from the Trustees for £2,000 in
shares. These shares were valueless until the Bridge started to earn tolls.
Effectively, the Trustees parted company with their assets, which had cost the
original Subscribers much money, in return for a promise that the Trustees
would benefit if the Bridge was finished and, when completed, made a profit.
So the new Subscribers financial return on their investment was based, not on
the total cost of the land and structure as completed, but on the new share
subscriptions, plus any debentures sold by the Directors diluted only by the
£2,000 free issue of shares.460 While certain other constraints were placed by
the Act of Parliament of 1861 on the dividends which could be paid to the
Subscribers, the new financial structure was an opportunity for investors to
make a reasonable return on their money assuming of course that the Bridge
proved to be a profitable enterprise. If the latter was a possibility in 1830, it
was much more so in 1860. The new shareholders could be on to “a gravy
train” if events proved the hopes of the new sponsors to be justified. 461 The

459

The decision to widen the Bridge was more important in the long run than it was for the
1860s. The Bridge as originally proposed was fully adequate for any traffic that might use it
when it was first completed. Neither the Directors nor Smyth could have foreseen the
enormous number of vehicles which use the Bridge today. To accommodate this, the wider
Bridge is essential.
460
There were other shares issued for a “no cash” consideration but these were for assets
which had values which related to the face value of the shares issued.
461
Not all, however, took that view. Some of the more hard headed men behind the new
initiative, Barlow included, had reservations about the project‟s viability. They, nevertheless,
decided to proceed. (See footnote 13, page 121)
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only problem of significance was the return to the investors was limited to
7½% but if account was taken of all the circumstances, this constraint was not
unreasonable. After all, the Clifton Suspension Bridge was a public amenity:
it was not purely a commercial enterprise.

Another significant difference was the new Company was much more
commercially aware. With the initiative coming from a group consisting largely
of engineers and contractors, the sponsors fully understood the need for the
Bridge to be a sound business proposition and well financed from the start.
Obviously Lord Redesdale‟s insistence on the rights of the original Trustees
sharpened up this awareness of the need for the new Company to be
adequately profitable.

The clauses he insisted went into the Bill required

careful consideration before they were accepted (see page 124 et seq. above)
but accepted they were after careful deliberation.
A further example of the new sponsors‟ strictly commercial approach was
evident from their attitude to the potential threat to the Bridge afforded by
Rownham Ferry. At the same time the Directors designate were preparing
their agreement with the London Bridge and Charing Cross Railway
Company, they were also looking at the possibility of buying out the Rownham
Ferry, their only significant competitor.

The Directors‟ solicitors advised

against trying to have powers to do this put into the Company‟s Bill which was
before Parliament at the time. The existing lease was held for two lives which
would have made an outright purchase expensive. 462 The Directors already
had the protection afforded by the 1830 Act.

They were due to pay the

proprietors of the Ferry, the Dean and Chapter of Bristol Cathedral at the time,
damages for loss of business but the conditions were not onerous and even if
pursued by the Dean and Chapter, were unlikely to result in the Company
having to pay substantial sums as the plaintiffs had to demonstrate that their
interests had been damaged: not necessarily an easy thing to do. To buy out
the Ferry was a different matter.

The loss of income was easily

demonstrated; an average annual net income for the remainder of two lives.

462
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Even though they had decided not to pursue the possibility of purchasing
Rownham Ferry, the Directors kept an eye on it as it was the best indication
they had of how much and what sort of traffic could use the Bridge when it
was finished. It was one of the matters discussed at their meetings from time
to time. On occasion the Directors would go as far as to call for a traffic
census as they did over the Christmas / New Year period in 1861-62. They
found that between the 12th December and 7th January an average of 722
people had travelled on the Ferry each day.463

463
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Chapter 10:
The Bridge Is Completed Opportunities Wanted and Unwanted
In 1863 the Bristol and Portishead Pier and Railway Company was
incorporated by Act of Parliament. The railway was built over a period of 3
years and was opened for traffic on the 18 th April,1867, two years and just
under four months after the Clifton Suspension Bridge was completed.

It

connected Bristol Temple Meads with Portishead pier running along the
Somerset bank of the Avon, passing by the Leigh Woods pier of the Bridge.
There were several stations along the line, including one at the foot of
Rownham Hill called Clifton Bridge.464

465

To maximise the number of

passengers, it was important that people intending to travel from Bristol and
Clifton to Portishead could cross the river easily.

The Rownham Ferry

provided a suitable crossing point for those who lived near at hand, an area
which included Hotwells, then a prosperous residential suburb of Bristol, but
for the inhabitants of upper Clifton it had been more difficult. The new Bridge
across the Gorge at St. Vincent‟s Rock solved the problem as it gave the
residents of upper Clifton direct access to the Clifton Bridge station by
crossing the Gorge and proceeding down Rownham Hill.

Against this

background it is not surprising that as soon as the Bristol and Portishead Pier
and Railway Company was mooted, the Directors of the Clifton Suspension
Bridge Company took an interest in its activities as it was an enterprise which
could improve the financial prospects of their Company.466
As the railway company‟s plans developed, so it had to go to Parliament for
authority to carry the works through. The Directors monitored these activities
carefully and if they saw something which was not to their liking, they were
464

Mike Vincent, Reflections on the Portishead Branch 1983, 10.
In October, 1852 Fletcher wrote to a Major Brown. He mentioned that a railway company,
which intended constructing a railway to Portishead, had obtained powers under its Act of
Parliament to purchase and finish the Bridge. This railway did not proceed (Committee Letter
th
Book, 4 October, 1852, 205)
466
The Board also speculated on the impact of the completion of the Portishead Railway on
the traffic using Rownham Ferry. The Directors, without recording their reasons, concluded
that it would diminish significantly. This was a reasonable conclusion as many of those
passengers bound for Portishead would join the train in Bristol before it got as far as Clifton
th
Bridge Station. (Board Minutes 1, 20 July, 1864, 111)
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quick to ask for clauses to be inserted into the Bill to protect the Bridge. 467
Once the Bill was through Parliament, the Directors continued to watch their
own Company‟s interests carefully as the construction of the Bristol and
Portishead Pier and Railway Company progressed down the Gorge towards
Portishead. Any encroachment on the Suspension Bridge Company‟s land
was noted. On one occasion the Company‟s property between the foot of the
Leigh Woods pier and the towpath was entered without proper notice having
been given. This was drawn to the attention of the Board of Trade. The
Directors were determined that the railway followed the course shown in the
plans deposited with the Act.468.469 470

The Bridge and the Railway between them greatly improved communication
between Bristol and Clifton to and from the Somerset side of the Avon. But
more was done. Well before the railway was completed, the Leigh Woods
Land Company, the organisation set up to exploit the commercial potential of
what had been Sir Greville Smyth‟s land between the Bridge and the Long
Ashton – Abbots Leigh turnpike, was planning to improve the access from the
Bridge to Rownham Hill by constructing a second road, now Burwalls Road,
from the proximity of the Bridge toll house on the Leigh Woods side of the
river to a point half way down Rownham Hill. The Land Company proposed to
give the land needed for the purpose provided the Bristol and Portishead Pier
and Railway Company and the Clifton Suspension Bridge Company agreed to
meet two thirds of the cost of building the road. The Directors of the Bridge
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A railway line was also constructed on the Gloucestershire side of the river between Bristol
and Avonmouth. The Bristol Port Railway and Pier Company opened a passenger service
between Hotwells and Avonmouth in 1865. (Mike Oakley, Bristol Suburban [Temple Meads,
Local Stations, Halts and Platforms] 1840 – 1890, 1990, 40) As it was on the north side of the
river, there were fewer access problems for those passengers intending to travel by it. Its
construction, however, illustrates the way in which the transport infrastructure was being
developed in the 1860s in response to the rapid growth of the Bristol area the time. This
railway was a poverty stricken and ill maintained line. Its position was further weakened when
the Joint Great Western and Midland Companies Clifton Extension Railway was extended
from Clifton Down station through a tunnel to join the Bristol Port Railways line on the bank of
the Avon in February, 1877. The Bristol Port Railway was purchased by the Joint Companies
in 1890. (E. T. Macdermot revised by C. R. Clinker, History of the Great Western Railway,
Vol. 2, 1863-1921 revised edition 1964, 178).
468
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Company agreed to pay their one third and suggested that this should be
deducted from the Leigh Woods Land Company‟s investment in the Bridge.471
Although the original proposition for Burwalls Road was agreed quickly, a
number of detailed changes were made before it was constructed, particularly
in how the costs of building and management were to be apportioned between
the interested parties, but the alterations were not of a major nature. 472 473

The improvement in the road system was one from which all three parties
would benefit. The Land Company could build more houses, the Suspension
Bridge Company would gain from the increased toll income which would
follow the completion of the development and for the Railway Company
access to their Clifton Bridge station would be greatly improved for the
residents of upper Clifton and Leigh Woods.

The Bridge Company agreed to allow a horse omnibus to run from Clifton
Bridge station up what is now Burwalls Road and across the Bridge to Clifton
for 12s 6d per week on a trial basis until the traffic built up. It was a difficult
journey because of the steep gradient of the hill but it did provide the residents
of Clifton with an alternative to the Rownham Ferry as a method of crossing
the Avon.474 But all did not run smoothly. The trains and the buses did not
connect well and discontented passengers were soon writing to the Board of
the Bridge Company asking the Directors to make representation to the
Railway Company about better arrangements so that the omnibuses and
trains would connect on a more timely basis. Whether it was the trains or the
buses which were at fault is unclear but the probability is that the buses, which
had the more difficult journey to make up and down the hillside, to and from
471
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Board Minutes 1, 23 March, 1866, 202.;
The construction of this road was a potentially profitable venture for all three parties. The
Clifton Suspension Bridge station was at the foot of Rownham Hill where the Avon and
Somerset Constabulary now (2000) has its police horse stable and dog section. The
construction of the road shortened the distance between the station and the Bridge. This
benefited both parties as it made Clifton more accessible to rail passengers. It also offered,
as described above, a property development opportunity to the Leigh Woods Land Company.
Unfortunately the Suspension Bridge Company Minute Books are frequently not explicit as to
why a decision was made or an action taken but in this case there can be little room for
speculation.
473
The total cost of Burwalls Road was £357 12s., the Company‟s portion was £109 4s.
th
(Board Minutes 1, 6 June, 1867, 227).
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Clifton, were the root of the problem.475 However, the approach seems to
have been effective as there were no further references to the problem in
subsequent Board Minutes.

The completion of the transport infrastructure gave impetus to the
development in Leigh Woods.476 Though the hotel overlooking Nightingale
Valley was never constructed, houses were built over the years on what had
been Sir Greville Smyth‟s land. The Directors were supportive of this activity
and were prepared to vary their land holding to accommodate what the Leigh
Woods Land Company had in mind. They agreed to sell a strip of land on the
north side of Bridge Road to facilitate residential development on the condition
that it was not built on and that the houses which were built were set well back
beyond the strip and laid out in a uniform line.477

Although the Clifton

Suspension Bridge Company and the Leigh Woods Land Company had a
common interest in the sensitive development of Leigh Woods, both parties
had their distinct interests to safeguard and the negotiations which went on
intermittently for a period of years were not always smoothly and quickly
resolved. Sticking points could emerge but they were invariably sorted out
sooner or later, although this could take time.478

On occasion the Directors would get drawn into detail, they could comment on
individual house plans particularly if they affected the Company‟s property
directly. They asked for Mr. Leech‟s house to be varied “in a slight degree”,
the “line of the boundary or outside wall of such house next Bridge Road”. 479
The reasons for this request are clear, the Directors were anxious to ensure
that the development of Leigh Woods as it went forward was a homogeneous
entity and not an unstructured collection of disparate houses put up without
consideration for the development as a whole.
475
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With Bristol developing so quickly, the Directors had to be constantly vigilant
to protect the Company‟s interests. The Bristol Port and Docks Commission
Bill of early 1882 proposed that the Suspension Bridge lay within its remit,
along with other commercial activities well outside the docks‟ area of the City.
The Directors were so concerned about what was being considered that they
employed a Parliamentary Agent to put their case. As they had common
ground with the Leigh Woods Land Company, both Companies instructed the
same Agent to represent their interests.480

The matters raised were not

resolved for six months. However, at the end of the year, the Directors learnt
that the opposition to the Bill, which included not only themselves and the
Land Company but also other local organisations and the City Corporation,
had been successful.481

By the 1880s the transport pattern within Bristol and its environs had settled
down and a balance of interests had been reached between the railways,
horse buses and the Bridge.

The Clifton Suspension Bridge was not a

significant part of the commercial world, its use was limited very largely to
private individuals and organisations such as the Long Ashton Golf Club
membership and Clifton College schoolboys going to and from, respectively,
the golf course and sports ground at Abbots Leigh. Later the advent of the
internal combustion engine was to disturb and, ultimately, replace this late
Victorian world of horse transport and steam trains.

There were a number of problems which dogged the Directors down the years
which were never fully resolved as their ending required people to act
responsibly. The most worrying was those people who persisted in “fast riding
or driving over the Bridge”. A notice drawing the attention of the public to the
bye-law forbidding this was put in the Bristol press in December, 1870. More
pointedly, copies of this were sent to those individuals who regularly offended.
The Directors were careful to give reasons for their action.482 The matter was
480
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also referred to in the report to the Shareholders by the Chairman, Arthur
John Knapp, the following month.483 The Directors noted that the bye-law
about fast driving was, with one or two exceptions, now “strictly observed by
the Public” after the notice in the Bristol papers.484 But the Directors‟ optimism
was premature as the difficulty remained
At their meeting on the 31st October, 1887, the Directors resolved to apply to
Parliament for an Act to compel “all traffic except foot passengers to proceed
at a walking pace when crossing the Bridge”. Other additions or amendments
to the Company‟s Act were also sought, including authority to alter the
jurisdiction of the Bridge from the County of Somerset to the City of Bristol. 485
The Bill was “strenuously opposed in Parliament” but the Company eventually
secured the powers it sought, although the legal costs at £875 17s. 4d. were
considerably greater than they otherwise would have been. The Directors
added in their Report to the Proprietors on the 30th January, 1889, with some
satisfaction, that they now had powers to prosecute “every person riding or
driving over the Bridge at other than a walking pace”, adding that they were
“determined rigorously to enforce the provisions of the Act”.486 The occasional
offender found his way into court.

On the 21st April, 1890 the Directors

learned that John Ashley Hall had been convicted by the Bristol magistrates
on two summonses for trotting over the Bridge and fined 10/- and 20/respectively with costs for the two offences.487

Occasionally there were bizarre incidents for the Directors to cope with. At
the Board Meeting of the 30th June, 1875, “The Secretary also reported that
on the 2nd inst. at 11.15 pm, a shot had been fired under the Bridge which had
sent up a stone weighing nearly ¾ of a lb. which fell on the Bridge which Sir
G. Smyth was at the time crossing in his carriage and that on the 16th another
stone had been blown up weighing more than ¾ lb. on which occasion a
gentleman was crossing the Bridge who complained at the great danger to
483
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passengers from such blasting”.488 The Company‟s Minute Book gives no
indication of how these two incidents came about. The first, which occurred
after dark, suggests that a poacher was at work in the woods above the
Bridge on the Somerset side of the river. The wording of the second Minute
implies that there was quarrying work going on in the vicinity. Whatever the
explanations may have been, there is no indication that the incidents caused
the Directors undue concern as there were no further references to them in
the Minute Book. The irony was, of course, that the person most closely
involved in the first happening was Sir Greville Smyth, the largest and most
influential investor in the Company.

Another problem which has haunted the Bridge throughout its life was drawn
to the attention of Parliament in June, 1888. The Directors received a letter
from the Town Clerk of Bristol that month. The Mayor had received a letter
from the Secretary of State following a question asked by a Mr. Pickersgill in
the House of Commons about a suicide from Clifton Suspension Bridge. The
communication drew the Mayor‟s attention to the reply the Secretary of State
had put in The Times on the 2nd June. The Town Clerk was seeking guidance
from the Directors on how the Mayor should best answer the enquiry he had
received. The Board responded somewhat defensively. It hoped to develop a
plan which would improve safety and security without affecting the stability of
the Bridge or interfering with the maintenance.

The Chairman and the

Secretary were in touch with Messrs. Gardiner. Designs and estimates were
being prepared and would be considered in due course.489
Two months later a “memorial” dated the 18 th July was considered by the
Directors. It was from “residents and others some being considerable holders
of shares in this Bridge”. They objected to iron spikes and barbed wire being
placed along the length of the walkways to deter people from jumping from
there to their deaths In the Gorge below as “this beautiful structure (would be)
disfigured”.490 The “memorial” carried 71 signatures. Bristolians of the mid
488
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and late nineteenth century, as many are today, were very aware of the visual
merits of the Bridge. If critics were determined to see any additional barrier
between the walkways and the Gorge as detracting from the architecture of
the structure, they were free to do so, but for such a petition to secure as
many signatures as it did in 1888 must come as a surprise to people a century
or so later as lives had already been lost.

There have been substantial

changes in the public perception of such problems during the years between;
life was a very much more risky venture then than it is today. The problem of
people jumping from the Bridge cannot be solved without enclosing the
walkways for the full length of the structure.

Unless the Directors were

prepared to go as far as this, there was no solution and so it remains for the
Trustees today.

The problems associated with the Bridge, trotting, explosions and suicides,
were all to do with people and their irresponsible or tragic behaviour. The first
two have passed into history; trotting has disappeared with horses and except
for during the Second World War, the Bridge has not been risk through gunfire
or explosion. Only the problem of suicide remains.

Although motor transport started to use the Bridge in the first decade of the
twentieth century as a matter of routine, it was not until the 1920s that it
became a major element in the traffic crossing the Bridge. In the autumn of
1922 the Board discussed a plan put forward by the Bristol Tramways and
Carriage Company Limited for a motor bus to run between the bottom of
Bridge Road near to the Leigh Woods toll house and Portishead.

The

Directors were not attracted to this idea as they saw it damaging the interests
of their Company. They instructed Osborne Ward to write to Bristol Tramways
objecting to the proposal, pointing out that the Bridge Company could charge
for vehicles using Bridge Road. The powers to charge tolls applied to the
whole of the Company‟s property not just to the Bridge itself. There was no
reply to Osborne Ward‟s letter.491
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Company seemed to accept that it could not benefit from the facilities
provided by the Bridge Company on a no cost basis.

The following year in October Bristol Tramways approached the Bridge
Directors again with a proposal to run motor buses from Portishead to Bristol.
The Board responded by offering a toll of £2 2s. 2d. for six journeys per day,
given an undertaking from Bristol Tramways that its vehicles would not
proceed at more than 12 miles per hour when crossing the Bridge.
contract would run for six months on a trial basis.

492

The

It took Bristol Tramways

over a month to respond. When it did so, it was to reject the offer the Bridge
Directors had made. The Board, aware of its responsibilities to the wider
community, was concerned that the sum it had asked of the Tramways
Company could appear unreasonable to a third party, so the Directors wrote
to say that on the advice of their Engineer and because of their “grave
responsibility” for the maintenance of the Bridge, they were unable to suggest
any terms which were likely to be acceptable.

In its turn, the Tramways

Company pressed for a more constructive answer from the Bridge Directors
on their position. It asked if it would be acceptable to (1) run a bus between
Portishead and Leigh Woods‟ toll house, (2) run a light bus of 2 tons, 17 cwts
unladen on from there to Bristol and (3) for the additional cost to the Clifton
Suspension Bridge Company of the Tramways Company‟s activities to be
estimated and a sum paid by the Tramways Company based on this figure.
The sum so agreed was to be updated from time to time to ensure it met the
actual incremental expense incurred.

This riposte forced the Directors to use their argument of last resort. The
Bridge had not been constructed for heavy traffic. It was not of sufficient
strength “to resist the strain” of a bus, but the Directors did not close the door
entirely.

They passed the buck back to the Directors of the Tramways

Company. On the 4th December, 1923 the Chairman, E. M. Harley, reported
to the Board that he had written to the Tramways Company asking for an
estimate of the increase in maintenance costs which would result from buses
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using the Bridge as the Directors of the Bridge Company were unable to do
this. Irrespective of the integrity of the Directors‟ argument, it seems that they
had decided that they wanted no buses to use the Bridge.

Further, they

decided to take counsel‟s opinion to confirm the Board‟s belief that it had not
lost the right to charge a toll for the use of Bridge Road. The Directors feared
that the Tramways Company might try to use the road without paying a toll to
test the principle.493

The Tramways Company responded with a tentative estimate. Any figure of
this type was necessarily very speculative so the Bridge Directors decided to
delay their reply. Part of the reason for this was that they were considering
the possibility of passing the responsibility for maintaining the Company‟s
roads to the local authorities. This was provided for in the Clifton Suspension
Bridge Company Act of 1888, section 6.

The issue was, however, not

absolutely clear cut. Osborne, Ward, Vassall, Abbot and Co. (as Osborne,
Ward had become) were retained to advise on the matter. One of the issues
which worried them was, should the control of the roads pass to the Councils
the Directors could no longer “prevent any leakage of traffic”. This could be
significant as Osborne, Ward had advised them they retained the right to
charge tolls for passage over Bridge Road. The Local Authority would also
require a capital sum in return for taking over the responsibility of maintaining
the roads in perpetuity. The Directors decided to take independent advice on
what this sum was likely to be. They approached the Bristol City Engineer in
January, 1924. In the event of him being unwilling or unable to advise, they
could turn to Colonel Stockley Sinnott of Gloucester, an expert in such matters
for help.494 Against this background the Directors decided it was inappropriate
to make a decision about Bristol Tramways. They would await the report of
the City Engineer, L. S. McKenzie, before doing so.495
After they had studied McKenzie‟s report on the costs of resurfacing and
maintaining the roads, which did not comment on any extra expense due to
493
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incremental damage caused by buses, the Directors considered writing to
Long Ashton Rural District Council to ask if it would take over responsibility for
maintaining Bridge Road. It was an opportune time to do this as the road
was in an excellent state of repair: the surface had only required tar spraying
in recent years. The one difficulty the Directors foresaw was that the Council
would want to take over the footpath on the north side of the road as well as
the road itself. The Leigh Woods Land Company had an interest in this, an
issue which would have to be resolved before a letter went to the Council.496

Having met the Land Company, the Directors wrote to the Council. Long
Ashton was quick to respond: it did not wish to take over responsibility for the
road. This left the Bristol Tramways‟ issue open, but before the Directors
could reply, they needed to know more about the damage which would occur
should motor buses use Bridge Road; not only the costs which would be
involved in „making good‟ but also how frequently the charge would have to be
made. McKenzie had not provided this information so the Board approached
the other person they thought was qualified to answer this question, Stockley
Sinnott.497

The Directors did not discuss his report until the 5 th June.

Following these deliberations, they wrote to the Tramways Company saying
that “the probable expense arising as a result of the service of omnibuses
probably will be exceedingly heavy, but that if the Tramways Company can
satisfy the Board that there is a strong public demand for it, they will be
prepared to re-open the consideration of this matter”. This was a response,
not an answer of substance. It just passed the buck back to the Tramways
Company again.498

The reply to this letter was not considered until the

Directors‟ December meeting.

After it had been read to the Board, they

decided that they “were of the opinion the Tramways Company had not
proved that there was any strong public demand for such a service” and that
they should “allow the letter to lie on the table”.499 500
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What shines through the Directors‟ correspondence and deliberations
throughout this sequence of events, is their overriding concern for the integrity
of the structure of the Bridge and the road leading to it, their reluctance to run
the slightest technical risk and the determination to take legal and professional
engineering advice at each stage.

Despite having Howard Humphries as

Consulting Engineer to the Company and Robert Ferrier as a Director, they
still sought the Tramways Company‟s appraisal of the risks and then asked for
an independent opinion from Sinnott all about Bridge Road. If it had been the
Bridge itself, it would be more understandable. Probably the Directors just did
not want large commercial vehicles using the Bridge approaches on a routine
basis and were seeking a way out. The problems generated by motor car
traffic crossing the Bridge worried the Directors as well.

At the Company

Annual Meeting on the 29th January, 1924 “a substantial increase” was
reported. The vehicles were crossing the Bridge at “too great a pace”.501

The Bristol Tramways Company affair of 1924 was of significance. It is the
only mention in the Clifton Suspension Bridge Company‟s Minute Books of a
public transport organisation developing a case for motor vehicles to use the
Bridge as part of its route network.

The Company‟s records, although

emphasising the risks to the road surface, are not absolutely explicit as to why
the Bristol Tramways‟ application was finally, in effect, rejected. It seems,
however, that the Directors were caught between their duty to provide a
service to the public and their concerns for the welfare of the Bridge. The
Board Minutes suggest that, basically, they were against public transport
using the Bridge as a matter of principle and they were seeking reasons for
not allowing it. The long term implications of this decision were, of course,
very significant. Taxis and a few small lorries and other commercial vehicles
apart, the Bridge is used, ignoring the occasional horse, some bicycles and
numerous foot passengers, entirely by private cars today.

501

th

Western Daily Press 30 January, 1924.

180
The Bridge was illuminated as part of the celebrations of the Silver Jubilee of
King George V and Queen Mary in May, 1935.502 The City Council found this
attractive and suggested to the Directors that the structure should be lit
permanently in this way. It is evident that the City fathers were becoming
increasingly conscious of what an asset the Bridge was to Bristol and were
prepared to promote it as an attraction. They went so far as offering to pay
two thirds of the cost of the illumination if the Company would find the balance
of the £1,800 to £2,000 needed. The Board, ever cautious, declined the offer
as the scheme, they asserted, would interfere with maintenance work and
inconvenience the routine engineering inspection of the structure. Professor
Ferrier‟s purist engineering views carried the Board and it was his attitude
which was expressed in the letter written to the City Council.503

The Royal Agricultural Show was held at Ashton Court in 1936. This gave
Bristol Tramways a pretext for approaching the Bridge Company again about
the possibility of running a bus from the Bridge to the show ground. It did not
try on this occasion to obtain powers to run buses across the Bridge. It knew
from bitter experience what the Company‟s attitude would be: the integrity of
the Bridge structure was paramount in the Directors‟ thinking, second only to
the maintenance of the approach road surface. But as the Show was only for
a few days, the Tramways Company hoped it could secure agreement to run
buses from the Leigh Woods toll house to Ashton Court, leaving passengers
with the problem of how they got to the Somerset side of the river. The
Tramways Company‟s assessment was right, the Board quickly agreed to this
limited request.504
At their meeting on the 10th June, 1936, the Directors discussed the Chief
Constable‟s request that the Bridge be closed to all traffic before the arrival of
the procession of the Duke and Duchess of York and the Lord Mayor of
London who were visiting the Royal Show. After due consideration the Board
decided that as the Bridge was a public highway, the Directors had no
502
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authority to accede to the police request and suggested to the Chief
Constable that he should resort to whatever powers he had by virtue of his
office.505

The late spring of 1936 was an eventful time for the Directors, a period apart
from the humdrum administration of the Company‟s affairs. At the June Board
Meeting, in addition to considering the visit of the Duke and Duchess of York,
they also responded to a letter from the B.B.C. The Corporation “wanted to
know whether the Company would have any objection to this programme
(about the centenary of the Bridge) being broadcast”. The Directors raised no
objection and the Corporation was referred to the book “by Stevens and
Barnes”.506

507

The incidents with the Chief Constable and the B.B.C. reflect

the formality and courtesy of the period; it is difficult to imagine such
disinterested discussions and exchanges of letters taking place now.
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Chapter 11:
Ever Burgeoning Traffic after a Shaky Start
The Bridge was opened for foot passengers on the 9th December, 1864. In
the first 22 days, 120,027 people passed over the Bridge. The toll income
resulting from this was £500 2s. 3d.. It was an auspicious start but as the
novelty wore off, so the number of users fell even though the Bridge was
opened for vehicles on the 23rd January, 1865.508 The total toll and annual
ticket income in the first full year of trading to 31st December, 1865 was
£2,913 2s. 8d.509 As was to be expected, the toll income was extremely
seasonal. The peak months were April, £404 1s., and June, £374 6s. 2d. the
lowest figures were November, £112 1s. 7d., and December, £159 9s. 8d..
The figures suggest that the weather and time of year largely determined
whether the Bridge was used or not and are consistent with it being used for
leisure rather than business purposes. At this time only gross toll takings
were recorded.

There was no breakdown between vehicles and foot

passengers so a more precise conclusion is not possible.

The following year, 1866, the income from tolls and tickets was £2,250 1s.2d..
The toll income peaked in May at £268 10s.2d.; the lowest figure was for
February at £109 3s. 7d.. The Directors were concerned enough to start
adjusting the tolls. That for foot passengers was reduced during the year
while the toll for horse passengers was abated by half. But the numbers using
the Bridge did not increase to compensate for the lower tolls. The income
problem was blamed on the weather. The real difficulty was that most people
crossed the Bridge on pleasure outings, not enough had to use it good
weather or bad.510
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The next year, 1867, was worse again. The income was down to £2,046 5s.
8d., £884 17s. 0d. less than in the first year of operations by 30%. For the
first time the Directors provided the Shareholders with an analysis of the toll
income. In the first half of the year there had been a fall in receipts relative to
the same period of the previous year in every toll category, carriage traffic,
horse traffic, weekday passenger traffic and Sunday passenger traffic. The
largest category for both half years was weekday passenger (foot) traffic,
followed by carriage traffic with Sunday passenger (foot) traffic in third place.
In the six months to the 30th June, 1867 the figures were respectively, £438
14s. 8d., £335 0s. 0d.and £121 13s. 4d.

The fact that foot passengers

provided more than half the income, a total which was weighted towards
Sunday, shows clearly what the Company‟s problem was: it was largely a
recreational facility. It served little purpose beyond that. Significantly, there
was no specific reference to wagons and carts in the analysis the Directors
provided.511

The following year, 1868, followed the now familiar pattern. The total toll and
annual ticket income was £1,870 19s. 6d.512

513

From 1868 onwards, the

Directors stopped calling half yearly Meetings and from then on held just one,
in January of each year, reporting on the twelve months to the previous 31 st
December. The income for 1869 was £1,913 14s. 1d., including both tolls
and annual ticket revenues. The prior year figure, 1868, was given as £1,839
0s. 11d. excluding annual ticket income of £31 18s. 6d. or £1,870 19s. 5d.
including it. This figure is 1d different from the total of the two half yearly
returns of £1,839 1s. 0d.514 The total for 1870 was £2,062 17s. 8d.515

In the early years of the Clifton Suspension Bridge, once the novelty had worn
off, the gross income of the Company hovered around £2,000 per annum. It
was not particularly sensitive to marginal changes in tolls.
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income came consistently from foot passengers, a substantial proportion of
which was from Sunday traffic. From time to time the Directors acknowledged
that the income depended on the weather as A. J. Knapp, the Chairman, put it
in January, 1880, “Favorable traffic returns mainly depend on fine weather”. 516
A study of the Directors‟ Reports to the Shareholders over the years reveals
no reference to the commercial use of the Bridge although comments about
the weather were quite frequent and there was the occasional reference to
tourism.517
In other respects the Directors‟ expectations were dashed as well.

They

thought that the opening of the Bristol and Portishead Pier and Railway
Company in 1867 would result in a major increase in the traffic using the
Bridge. As the Chairman put it in July, 1866, “The Portishead Railway will be
opened in the course of the autumn, and the roadway to Rownham will be
previously completed and thrown open, and this road will, it is believed, cause
a great increase of carriage and horse traffic over the Bridge”.518

No

significant increase in traffic took place. Nor did the removal of the Leigh
turnpike produce the expected increase in toll income from horse and carriage
traffic.519 As has been shown earlier, the income was remarkably static during
these early years despite the opportunities which seemingly came the
Company‟s way. Even the growing population of Clifton and Bristol and the
development of Leigh Woods as a residential area made no significant impact
on the Bridge‟s fortunes overall. Although there was some movement within
the various categories of traffic, there was no upward trend in the total but
circumstances were to change.
By the mid to late 1870s, the Company‟s fortunes started to improve
somewhat. The total income for 1875 was £2,364 4s. 11d., 1876 £2,240 17s.
2d., 1877 £2,480 11s. 9d, 1878 £2,585 0s. 4d and 1879 £2,150 19s. 9d. The
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poor results in 1879 were put down to “bad times and bad weather”. 520 But
this setback could not obscure the fact that, 1865 apart, 1877 and 1878 had
been the Company‟s best years. The next decade saw a continuation of the
trend. 1887 £3,021 5s. 9d, 1888 £2,972 19s. 1d, 1889 £3,095 4s. 8d. and
1890 £3,291 13s 9d.521

The Directors were ever conscious of the need to increase revenue, and
although they were no doubt pleased about the way the Company‟s prospects
were improving, they were prepared to speculate the Shareholders‟ money to
consolidate and further improve the situation.

Although the Leigh Woods

housing development provided homes for the well-to-do, it was not a
community: it had no focal point. Whereas there was, no doubt, no collective
wish that the area was commercialised, no shops, no businesses, a church
would provide the community with a focus. The Directors proposed and the
Shareholders agreed at the Ordinary Meeting held in January, 1891 that a
donation of £100 should be made towards the cost of building such a
church.522 St. Mary‟s church was put up soon thereafter.

By the 1880s and into the 1890s references to the weather as a reason for the
misfortunes of the Company declined as, quite obviously, the situation was
improving and fewer excuses were needed.

The overall shape of the

Company‟s income was little changed during these years. Foot passengers
were somewhat less important than they had been but the Bridge remained
overwhelmingly a facility for the prosperous citizens of Clifton and Bristol.
Carts and wagons did not use it, unless they squeezed in under the category
“Sundry Traffic” which accounted for £2 9s. 2d.in 1889 and £2 9s. 7d. in
1890.523
A cloud appeared on the Company‟s horizon in 1892 and was referred to in
the Chairman‟s report for the year. The Corporation of the City of Bristol was
520
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applying to Parliament for powers to construct a Free Bridge for “Carriage and
Foot Traffic across the River Avon – a short distance above Rownham Ferry”.
The Chairman, Edward James Swann, went on to say, “your Directors will
seek to obtain from Parliament fair compensation from the Corporation of
Bristol for any injury, or deterioration in value, to the Suspension Bridge
Company consequent upon the construction of such Free Bridge”.524 Perhaps
part of the reason for this strong response was that the Company‟s income
showed clear signs of stagnating again, 1891 £3,116 7s. 1d., 1892 £3,175 2s.
5d., a state of affairs which continued into 1893 £3,318 16s. 1d., 1894 £3,120
6s. 1d. and 1895 £3,131 7s. 5d.525 The income topped £3,000 for the first
time in 1887, as late as 1908 it could recede to little more than that in a bad
year, £3,197 14s. 4d.526

The coming of the motor car transformed the fortunes of the Clifton
Suspension Bridge Company. The first time a car crossed the Bridge is not
recorded. Although this seminal event could have occurred in the 1890s, as
late as 1903 the category “Carriages” in the Directors‟ Report was
unqualified.527

In 1907 the heading had become “Carriages (including

Motors)”528 although the income from this source in the two years mentioned
was little changed, £1,028 16s and £974 2s. respectively. So the impact of
the internal combustion engine was marginal as late as 1908.

By 1912

“Motors” were being reported separately and they were already more
important to the Company than “Carriages”. The income from cars was £657
19s. 0d. and that from carriages £601 12s. 3d.. In 1913 the figures were
respectively £787 10s. 0d. and £561 8s. 9d.. It was not just that carriages
were in decline, cars were providing an absolute increase in income to the
Company. In 1912 the total revenue was £3,607 0s. 7d. which increased to
£3,914 15s. 11d. in 1913.529 The economics of the Clifton Suspension Bridge
Company were being transformed. The years of stagnation which went as far
back as the late 1880s were at an end.
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Although the motor car was increasingly important to the Company, J. G.
Russell Harvey said at the General Meeting on the 29th January, 1914 that
“Clifton Bridge was becoming more and more recognised as one of the
showplaces of the neighbourhood”.530 So it was not just that local residents
used the Bridge for recreational purposes, they were being joined by people
from elsewhere who were enjoying the sightseeing opportunity that the Bridge
offered.
It can come as no surprise to learn that the Company‟s revenues were only
£3,697 7s. 10d. in 1918. The First World War had only ended on the 11 th
November. But 1919 saw an increase to £4,981 1s. 0d. The rise was due to
a surge in motor traffic from £494 11s. to £1,095 16s. 5d. and for foot
passengers and cyclists from £2,133 15s. 11d. to £2,683 3s. 6d. During the
same period carriages rose from £321 7s. 6d. to £342 11s. 8d.531 Clearly it is
difficult to draw firm conclusions between the last year of the First World War
and the first year of peace, but the rate of growth of motor car traffic relative to
carriages is too great to be put down to the Armistice of November, 1918.

The First World War was a period of inflation so it is difficult to relate business
circumstances prior to 1914 to those which obtained after 1918, but as the
Company‟s share and debenture structure was based on the value of the
pound in the nineteenth century, any depreciation in its value eased the
problems the Trustees faced in buying out the Shareholders and Debenture
Holders and speeded up the process whereby they regained control of the
enterprise. The motor car and inflation facilitated the process. Inflation was of
little consequence in the nineteenth century when the Company was formed
and the motor car lay in the future.

By 1930 motors provided nearly half the income, £3,490 17s. 3d. of a total of
£7,023 8s. 1d. Carriages were down to £107 7s. 6d. and horses to £9 9s.
3d.532 In 1936 the toll income had reached £7,449 8s. 8d., a record, of which
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nearly half £3,633 15s. 3d. came from cars. The Western Daily Press in
reporting these results said that the Royal Show had been the major event of
the year.533 The implication was that the figures would not have been so
favourable but for the event in Ashton Court Park. And so it proved to be, the
total was £7,237 11s. 9d. in 1937 falling further to £6,953 9s. 3d. in 1938. But
by 1938 more than half the income was coming from motor cars, £3,502 4s.
3d. Despite the decline in revenues, the fact that cars accounted for more
than half the income of the Company in 1937 for the first time was a seminal
event in the enterprise. The ironic aspect of this was that the reduction from
1937 to 1938 was largely due to a fall in income from motors from £3,691 3s.
3d. to £3,502, 4s. 3d. But the fall in revenues was self inflicted; the Company
had made a “substantial reduction in tolls” some twelve months earlier,
probably the Directors were very conscious of how prosperous the Company
had become and felt obligated to pass back some of the benefits to the Bridge
users. There is, however, no record to hand of the volume of traffic in 1937
and 1938, although it is safe to assume that the numbers of vehicles using the
Bridge had increased although the revenues had fallen.534

The Clifton

Suspension Bridge Company had entered the modern era in which its income
and well being were to be increasingly determined by the motor car. As had
been so since the Bridge first opened, it had little or no income from business
sources.
Following the outbreak of the Second World War the Company‟s revenues fell
due largely to the reduced usage of the Bridge by motor cars. The gross
income in 1939 was £6,638 and in 1940 £5,167. The revenue from cars fell
during the same period from £3,318 to £2,267.

There was, however, a

substantial fall in other toll categories as well. Cyclists, for example, were
down from £1,454 to £1,147. People did not travel as much in wartime; the
fall was not just due to petrol rationing.535
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Once the war was over, even though restrictions remained, new cars, for
example, were not readily available and petrol continued to be rationed, the
upward trend in revenue resumed. In 1946 the toll income, including season
tickets, was £10,604.536 There was a substantial inflationary element in this
figure when related to 1939, so it was not strictly comparable with pre-war
returns. As has already been stressed, the Company‟s financial structure was
pre-1914, so this increase in notional income was most important as it further
increased the rate of purchase of the Company‟s shares and debentures by
the Suspension Bridge Trustees. Inflation was not just benign, it was highly
beneficial to Lord Redesdale‟s scheme for the recovery of the Bridge by its
original sponsors.

So, although the Clifton Suspension Bridge was built to meet the needs of a
society which knew only the horse and the steam powered railway engine and
paid its way quite satisfactorily based on these two modes of transport, it was
the motor car that made the Company as a business enterprise and the great
success it is today.

536
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Chapter 12:
What the Financial Figures Showed
The assessment of the viability of the Clifton Suspension Bridge as a business
enterprise has turned so far on a qualitative discussion supplemented by the
use of the Company‟s gross income for selected years to show how it
increased, if hesitatingly, between December, 1864 and December, 1952.
The time has now come to look at the enterprise through the eyes of those
who put up the money to build it and the return which they obtained on their
investment. While it is possible from the records extant to produce reasonably
accurate figures of what was achieved by the Company every year from 1865
until the Trustees assumed control again on the 1st January, 1953, there is no
particular point in so doing as the underlying trend is clear and does not justify
year by year quantification. While the actual cost of completing the Bridge
after work re-started in 1862 was £44,600, the total cost, if the expenditure
incurred by the Trustees is included, was £89,600. Let us consider, however,
the £32,500 actually laid out by the Shareholders when the Bridge was
revived in 1861. It was this sum on which dividends were paid. If one sets
aside the first thirteen months of the Company‟s life after the Bridge was
opened, when a return of 5% was made, it was not until the 1870s that a
return of more than 2% was consistently achieved. By the late 1880s a 4%
dividend was being paid; this did not rise to 5% until the early 1900s and even
then this figure was not usually realised. 4½% was returned on occasion in
the years just prior to the First World War. By 1930 the Shareholders were
receiving 6% on occasion.
The picture which emerges is that an investor in the Bridge Company‟s equity
would have better placed his money in a debenture or another form of fixed
interest bond, rather than in shares in the Clifton Suspension Bridge Company
up to 1914. After all a 5% return or thereabouts was available even on the
Company‟s own debentures. After the First World War had ended the motor
car started to “bite” and to make an increasingly large impact on the
Company‟s financial results. This, allied with the inflationary impact of the
war, provided reasonable return relative to the face value of the shares.
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Obviously the actual return individual investors received was determined by
what they paid for the shares. An increasing number of shareholders may
have purchased their stock at less than par as necessity and death took their
toll on the original shareholders. This analysis is based on par values, not the
price at which shares changed hands subsequently.

To that extent, the

analysis may be unrealistic from any particular investor‟s point of view.

In all this inflation was a very potent force. The world after 1918 was very
different from that before1914 as also was that of post 1945 from pre 1939.
This was not reflected in the Company‟s balance sheet which, as far as the
share capital was concerned, was struck in 1860s‟ terms. To this extent, the
financial results moved in the shareholders‟ favour, they were based on an
historic balance sheet not on figures which reflected replacement values. The
“apparent” return improved. If the balance sheet had been re-valued, the
return on the total net investment would have probably remained inadequate
during the whole period considered up to the end of 1952.

The discussion so far has been restricted to the financial results of the Clifton
Suspension Bridge Company. If, however, it is broadened to embrace the
total expenditure incurred in constructing the Bridge, an even more
unfavourable picture emerges. In essence, the return on investment can be
more than halved as the money laid out by the Trustees was in excess of the
equity capital of the Company

If this larger figure is taken as datum, it was

not until the motor car and inflation had finally resolved the balance sheet
problems after 1945 that the return becomes respectable.

Even then, if

replacement values are used for the Company‟s physical assets, the outcome
remains unsatisfactory.

So, in summary, although the Clifton Suspension Bridge Company was
eventually worthwhile, even on a total “sunk cost” basis, it was inflation and
the motor car that made it so, two factors that could not have been foreseen in
1830 when the enterprise was first mooted. There are two imponderables in
this analysis which could affect its integrity. Firstly, the Company was never a
fully commercial enterprise.

It was not run entirely for the benefit of the
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shareholders. What commercial organisation would have reduced its prices
while traffic volume was increasing so rapidly in the 1930s? Secondly, no real
attempt was made to exploit the lack of alternative crossing points, other than
Rownham Ferry until the 1930s, over the Avon between Somerset and Bristol.
It was, and remains, largely a public utility and has always been managed as
such whatever the legal and financial structure.537

537

The various percentage returns quoted in this chapter are derived from the Company‟s
Annual Reports.
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Chapter 13:
Maintenance and Other Engineering Matters
Designed For One World Yet Serving Another
A suspension bridge is essentially a simple structure. There are no moving
parts so nothing can “wear” except the deck of the bridge, a surface which is
easily examined and put to rights when the road surface becomes worn to an
unacceptable degree. There are, however, other matters rooted in the design
and nature of a suspension bridge which demand regular and rigorous
attention, the chains, the suspension rods and, most importantly, the chain
anchorages. In the case of the Clifton Suspension Bridge, the chain links are
made of wrought iron and the pins securing them of the same material. The
risks to these components are rust and other forms of corrosion which, in
time, could put the whole structure of the Bridge at risk. Further, although
banal to say it, the strength of the chain is that of the weakest link. Hawkshaw
and Barlow knew this and insisted that every plate of every link was stress
tested before the Hungerford chains were re-used at Clifton. The suspension
rods from the chains which carry the weight of the roadway, and whatever
load the Bridge may be carrying at a particular time, are also of critical
importance.

Every rod has to be stressed to the same extent.

If these

adjustments are not well done, an overloaded rod may fracture, followed
quickly, possibly, by others as they in their turn become too highly stressed.
While it is easy enough today to ensure that each rod carries the same load, it
was a much more difficult task to accomplish in the 1860s when the Bridge
was first built. The other structural matter which needs constant attention is
the joists.

They run transversely under the Bridge deck and support the

roadway. Although not “wearing” members, they must be kept in constant
good order. Further, the chains must be able to move easily over the saddles
at the top of the piers. The chains lengthen or shorten as the load the Bridge
carries alters, or the ambient temperature changes.

Although the Clifton Suspension Bridge is commonly seen as an engineering
landmark, technically advanced for its time, moving the frontiers of
engineering practice forward and daring and difficult in its construction, it was,

194
in reality none of these. As Brunel said at the time, the design of the Bridge
drew on the best of established practice, it had no markedly original features,
the risks inherent in building such a structure were manageable and he saw
no problems in carrying it through. Even its sponsors made no claims for the
Bridge‟s originality, they emphasised its beauty, the grandeur of its location
and the economic and social need for a road crossing from St. Vincent‟s
Rocks to Leigh Woods. In short, it was a “Concorde” type project, it married
advanced but established technology with proven materials and construction
methods. The outcome was impressive but not remarkable.

Although the original design was conservative and probably sound, it was
never completed. Hawkshaw and Barlow effectively re-designed the Bridge.
Although they used the piers, everything else was changed, the chains, the
anchorages and the width and detail of the roadway, to mention just the
visually noticeable things. This gave Hawkshaw and Barlow the opportunity of
bringing the knowledge and skills of the 1860s to bear. Engineering had
moved on since Brunel first designed the Bridge thirty years earlier. The
outcome of Brunel‟s and Hawkshaw and Barlow‟s design and construction
policy was a conservatively engineered well constructed Bridge.

It has

required little more than routine maintenance during the 135 years which have
passed since its completion, even though it is used today in a manner and to
an extent no nineteenth century engineer could have imagined. But however
sound the original structure may have been, its longevity is a tribute to the
Directors‟ and, more recently, the Trustees‟ maintenance policy.

The Board of the Clifton Suspension Bridge Company took its responsibilities
seriously.

The Bridge was inspected regularly and maintained diligently.

Thomas Airey, who had been the contractor‟s, Cochrane & Co., resident
engineer during the construction of the Bridge, carried out this duty for many
years.

John Hawkshaw and William H. Barlow were effectively only

consulting engineers, who, although they took overall responsibility for the
design and construction of the Bridge, were not in day to day charge of the
work on site. That responsibility fell to Airey. It followed from this, as he was
conversant with every aspect of the structure as built, that he was the best
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person to carry out the routine inspections and to recommend maintenance
programmes to the Directors if and when they were needed.

The first such inspection took place in November, 1866 just two years after
the Bridge was opened for passengers. Airey‟s report was very positive. The
Bridge was in “excellent order”.538 The Bridge had “rode out the very heavy
gales” of the 29th December, 1865: the only attention which had been given to
the structure since the Bridge was opened was to cover the carriageway with
tar and sand to prevent the “rapid wearing away of the flooring which was
going on”.539

But maintenance required money in the long term as well as the short. In his
report of the 20th January, 1866 to the Tenth Ordinary Half Yearly Meeting
Mark

Huish,

the

Chairman,

reminded

the

Shareholders

of

their

responsibilities, “the Directors have carried forward the sum of £80 to the
credit of the contingent fund to help with the outlay which may soon be
required in painting the ironwork of the Bridge and making other necessary
repairs”540. It was not a large sum but the Directors did the right thing in
making the point immediately after the Company‟s first full year of trading.
Airey‟s examination had found little to be done except for an ”india rubber
connection” for gas pipes which required attention. There had, however, been
some wilful damage caused by people writing on the chains, also the “road
surface had suffered due to carriages turning on the Bridge”.541 Any repairs
needed as a result of these activities were a charge to the Company‟s
revenue account rather than to the “contingent fund” but the expense of
keeping the structure in good order must have been becoming evident to the
Directors.
Probably because of a number of “gales of unusual violence”, Barlow was
asked to inspect the Bridge as a whole, as well as the Leigh abutment when
he visited Clifton shortly after the Portishead Pier and Railway Company was
538
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opened on the 18th April, 1867. The reason was the Railway had constructed
a “Tunnel under the Leigh Abutment”. The specific purpose of the inspection
was to satisfy the Directors that the requirements placed on the “Railway
Company, so far as the Works affect the property of the Clifton Bridge
Company have been complied with”. The Board Minutes did not mention that
Barlow was Engineer to both the Bridge Company and the Railway Company.

Not surprisingly, Barlow was satisfied with what the Railway Company had
done. He went on to report on the Bridge as a whole. “I was much gratified to
find that in the two years which have elapsed since I saw the Bridge, during
which gales of unusual violence have occurred, no permanent disturbance
whatsoever has taken place in any part of the structure, all the lines of the
Bridge being as true and perfect as on the day of opening. I also find that the
paint stands remarkably well, and that there is no occasion to re-paint the
chains or suspension rods. I think, however, that it would be desirable to paint
the longitudinal girders and cross girders and the hand-railing, in fact those
portions of the work which are made of rivetted ironwork”.542

Later that year, the Directors were turning their attention to the problems of
maximising the life of that part of the Bridge most exposed to wear, the
surface of the roadway. They reported to the Shareholders that they had
“made a series of experiments ……….. on the platform of the Bridge with a
view to discovering the best material for coating …… which will effectively
protect it, and in all probability postpone to a very distant day the re-laying the
timbers. As soon as the Bridge is thoroughly dry, and the weather will permit,
the Carriage-way will be coated from end to end with this material”. 543 What
the material was the Directors did not say. Two years later, the Directors
reported that the “Platform of the Bridge” had been “thoroughly re-coated” and
that the “Chains in the Anchor Pits “ had been “thoroughly cleaned and
tarred”. The costs of this and other work had been debited to the contingent
fund.544
542
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The pattern of meticulous attention to matters of maintenance was being
established. The Directors took an active interest in the minutiae of what was
being done and regular reports were received at Board Meetings. On the 26 th
January, 1871 the Directors considered Airey‟s latest report which, in part at
least, was a judgement on their stewardship.

It was positive.

All the

necessary work had been done “in past and previous years”, further “all
necessary repairs and painting except Land and River chains to which nothing
had been done since the erection of the Bridge – that rust in many places was
appearing and it would be necessary that as early in the Spring as possible
such chains should be thoroughly overhauled and painted”.545
At their meeting on the 31st December, 1873 the Directors received a
comprehensive report on the state of the Bridge. It was 7 years since the
Bridge was opened and on this occasion Airey had carried out a particularly
rigorous survey. A number of maintenance matters had been attended to
and the structure had been repainted. The total costs for the year were £91
6s. 7d The way in which the figures were presented to the Board under the
headings of labour, paint, ironmongery and supervision suggest that the
Company was employing its own labour for routine maintenance work. 546

Although Airey was usually diligent in his duties, the Bridge was not a major
part of his professional activities. On occasion the Directors had difficulty in
contacting him. In 1880 he visited Clifton on the 25 th September to carry out
his inspection. After he had completed the work, he promised to submit his
report quickly.

Even though the Directors had paid his fee, he had not

contacted the Company with his findings by the end of the year. This was an
embarrassment to the Directors as they were preparing their Annual Report to
the Proprietors, an account of the state of the Bridge was needed, the
consulting engineer was not contactable, a serious matter, the Directors had
to make their report without the benefit of professional advice. 547
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It was not until January, 1881 that he submitted his findings: they were
forwarded from Berlin on the 10th of the month. The Bridge was sound, so
perhaps Airey saw no urgency in formalising his observations. The structure
was in a “very good and satisfactory state” …….. “a few trivial points”
…………… “every care (had been) used in the management in protecting the
structure from any serious deterioration” ……… ”the Anchorages and
Bearings were as perfect as when new” ………..”the Iron Work I (Airey) found
from the cleaning and painting had been well protected and nothing beyond
that which is absolutely unavoidable had taken place in the shape of
corrosion” ………… “scraping and painting to be continued” ……. “Timbers in
the Carriage way were in every respect as sound and good as when they
were laid down now more than 16 years ago” ………. “this important part of
the structure will last a very long time before any serious repairs are
necessary” ……… “the upper Timbers or flooring of the carriage way have
naturally suffered somewhat from the effects of the traffic and particularly from
the quick driving along the Bridge and can only most strongly recommend that
the flooring be kept as hitherto covered as well as is possible with the
Ashphalt composition” …….. “At the ends of the platform of the bridge where
the suspended parts come into contact with the abutments requires repeated
attention and repair owing to the violent motion that the bridge is subject to in
each gale of wind is almost unavoidable”.548
This was a very “bullish” report: open and frank and, in a sense, a hostage to
fortune. Should anything go wrong, it could be quoted by the Directors as a
defence against any accusations of mismanagement or neglect which may
have been put forward by those who considered that they had a case against
the Company. From the management point of view, however, it was helpful
and constructive as it focused attention on those areas of activity which could
be improved, given effort.

In September, 1883 Airey found that the planks forming the surface of the
road deck were badly worn, despite being covered with tar and sand back in

548
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1866. They were reduced to “nearly half of the required thickness” and it “had
been found necessary to repair the worst places with putting in new planks”
but the “under or service flooring Timbers of the carriageway I (Airey) found
were perfectly sound and good". New planks for the upper surface were “now
absolutely necessary”.

Elm was suggested as a suitable wood for the

purpose. Airey also recommended covering the under flooring timbers as well
as the wearing deck with tar. If possible the work should be done in the
summer months. The reason for the rapid wearing away of the road surface
was “fast driving and riding”. The problems and hazards generated by these
patterns of behaviour were to be a constant source of concern to the Directors
in the years which followed. They were never resolved satisfactorily. In other
respects the outcome of Thomas Airey‟s inspection of September, 1883 was
“in every way most satisfactory”.

The Bridge had come through its first

nineteen years of use with little or no difficulty and was in good order. 549 Not
only did Airey report on the condition of the Bridge, he also put forward a
detailed maintenance schedule for the Board‟s attention and guidance.

Four years later a problem of some importance and technical difficulty arose.
It concerned the suspension rods. Airey found that the threads of some of the
suspension bolts were worn at the upper end when they were removed for
examination.

The problem was due to the very frequent undulation and

vibration caused “by persons driving along the platform in excess of a walking
pace”, putting the whole structure into “a more or less and quite unnecessary
motion”. Harmonic vibrations, such as these appear to have been, are a risk
inherent in structures such as suspension bridges.

Airey was rightly

concerned about the implication of these movements. He went on to say that
his report could be used to support the Bill which was then going through
Parliament which, if passed, would enable the Directors to control the speed
at which horses and wheeled vehicles crossed the Bridge.550 There continued
to be problems with the bolts attached to the suspension rods. They were, of
course, probably the most vulnerable part of the structure.

During his

inspection of the Bridge in the summer of 1890, Airey gave particular attention
549
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to their condition and carefully marked each one he judged to be defective
and called for corrective action to be taken.551

552

In the years which followed

the maintenance work continued to be very largely of a routine nature,
cleaning, scraping and painting the ironwork and re-surfacing the roadway.553

All the defects in the structure, which were identified as needing attention
during the years leading up to World War l, were of a maintenance not design
nature. This must have given the Directors much satisfaction. Looked at
objectively, the consulting engineer‟s reports were consistently encouraging
and positive. Even on the eve of World War l, when the Bridge was already
50 years old, Howard Humphreys, who had succeeded Thomas Airey, found
nothing of substance to report.

He went as far as to comment that the

“abutments and piers are in exceptional condition”.554

551

th

Board Minutes 1, 25 August, 1890.
The Directors were also probably influenced by a problem which had arisen with the
suspension bolts some time earlier. Following a gale which had blown in from the south on
st
the 1 November, 1887, 3 suspension bolts were found to have snapped, numbers 32 and 33
th
on the south side and number 33 on the north side of the Bridge. (Board Minutes 1, 10
November, 1887)
553
st
th
Board Minutes 1, 21 April, 1890; 9 June, 1890.
554
th
Western Daily Press 30 January, 1914.
552

201

Chapter 14:
How Good Housekeeping Was Treated Financially
The way in which maintenance was charged in the Company‟s accounts was,
to a certain extent, arbitrary, as indeed it had to be. If it was day to day
expenditure, to keep the Bridge in good order, it was chargeable to that year‟s
revenue. If it was a major outlay of a capital nature which was essential to
maintain or increase the value of the assets of the Company, it was a charge
to the contingent fund.

The distinction between the two possibilities was

sometimes not clear cut. In 1877 the cost of re-painting the ironwork of the
platform of the Bridge was charged to revenue555; if it was required to protect
the value of the ironwork rather than to improve the visual appearance of the
Bridge, it could have been debited to the contingent fund. It was also a matter
of presentation as well as judgement as the attitude of the Inland Revenue
had to be taken into account. Was it an expense which was allowable before
the Company‟s liability for tax was assessed or was it not? The Directors‟
policy as to what maintenance costs should be charged to the Company‟s
revenue account and what should be set against the contingent fund was not
consistent over the years nor, on occasion, logical.

It could be more complicated than that. In 1894 the Bridge road and footpath
were substantially re-constructed as they “had long been in a very bad state of
repair”.

A portion of the cost was “charged to Revenue in the annexed

Accounts, and the balance will be placed against Revenue in subsequent
years”.

How such a procedure could be treated in the accounts of the

Company with integrity was not explained. The total cost of the repairs was
£360 17s. 11d. of which only £160 17s. 11d. was borne in the year: £200 was
carried forward to a suspense account “to be dealt with in future years”. The
balance sheet showed that the “Reserve Fund” was £666 18s 1d. fully
adequate to absorb the £200. Nor was the Company short of cash. It had
£1,309 4s. 11d. at the bank. So the position the Directors arrived in was that
they had £666 18s. 1d. in a Reserve Fund as an asset, with a Suspense
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Account of £200 as a debit. This was “cosmetic” accounting. Maybe the
Directors wanted to protect their “Profit” which was shown as £1,035 19s. 7d.
as much as possible. The previous year, 1893, it had been £1,602 19s. 0d.556
This presentation of the Company‟s financial results could have deceived few
people.
Twenty five years later the Directors treated a similar situation differently. 557
E. M. Harvey, the Chairman, when reporting on the Company‟s results for
1919 said “The time has now arrived when it is necessary to re-lay the
asphalte roadway of the Bridge. This and the repairs necessary to the wood
of the under-decking will be a very heavy expense to the Company. The
Directors consider that, with the amount which it is proposed to carry to the
Reserve Fund this year, that fund will provide for such expense”.
The Balance Sheet for 31st December, 1919 showed a reserve fund of £1,897
4s. 11d., further the Revenue Account for the same date showed £450
transferred to the reserve fund on the Balance Sheet plus a further sum of
£300 “Reserve for road repairs (contracted for)”. The Directors had obviously
decided to take the financial burden of putting the roadway in good order
largely, if not totally, “up front” and not to carry the expense involved to the
revenue account for future years.558 Even when these charges had been met,
the Company was able to carry forward £2,127 11s. 7d., a large figure relative
to an income of £4,981 1s. 0d.559

This conservative accounting was much

more appropriate for an enterprise such as the Clifton Suspension Bridge
Company which, although not a Trust, was not a conventional profit making
company run entirely for the financial benefit of the shareholders. This was
recognised in the Act of Parliament: the dividends it could pay were capped.
It was therefore under an obligation to be consistently prudent.
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Chapter 15:
The Arrival of the Motor Vehicle
The volume of motor traffic was increasing rapidly by the early 1920s. In 1921
the total tolls from horses and carriages were only a third of the receipts from
motor vehicles; the balance had changed dramatically since 1913, the last full
year before the outbreak of the Great War in 1914, when the corresponding
figure was three quarters. The rapidly increasing volume of traffic and its
changing mix brought with it new problems. Charabancs and larger motor
vehicles were damaging the surface of the Bridge. As these vehicles were
usually well within the maximum weight allowed by the Company‟s Act of
Parliament, there were no grounds for banning them so the Directors decided
to increase the tolls payable by such vehicles. From the 1 st August, 1921
charabancs were to be charged 1/- for each wheel while lorries of more than
30 cwts but less than 40 cwts unladen were to pay 2/- and lorries of less than
30 cwts unladen were to remain as before at 1/-. The Board resolution noted,
however, that the six tons‟ limit was to be strictly enforced.560 No weighbridge
was installed so much was left to the judgement and tact of the toll collectors.
There was thus a lot of room for disagreement and negotiation between
drivers and Bridge officials. The purpose of the increased tolls was clear.
They were designed to deter heavy motor traffic. If they did not do so, the
larger income from this source would go towards the increased cost of
maintenance.

Why the Directors did not seek a revision to the Act of

Parliament goes unexplained. At a later date the maximum vehicle weight
was reduced from 6 tons to 4 tons. This, of course, was the correct solution to
the problem.
By 1921 Howard Humphreys was well established as the Company‟s
consulting engineer.

He followed the same pattern as his predecessor,

Thomas Airey, of preparing detailed reports on the condition of the Bridge
with recommendations on how the problems were best addressed. One such
report was submitted in December, 1921. It concentrated, as its predecessors
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had done, on the critical parts of the structure, the chain links, the
anchorages, the suspension rods and the wood under the Bridge deck. The
Directors, as was their wont, gave consideration as a Board to each topic
Humphreys raised and responded constructively to every point. Much of the
work called for was done by the Company‟s staff although, as was to be
expected, some tasks were put out for quotation to selected contractors.

The suspension bolts and rods were proving to be the most critical and
sensitive parts of the structure.
frequently.

The components required replacing quite

Humphreys recommended that three suspension rods on the

Leigh side, one short, one of intermediate length and one long were removed
and tested to destruction. New rods should be made to replace them. He
further suggested that a quantity of round wrought iron bars was held in stock
in case of failures: he also designed some equipment to facilitate the removal
of the rods. The Directors prudently decided to have it made. It was put out
for quotation to St. Anne‟s Engineering of Clapham, Lysachts and Llewellyn &
James. Humphreys may have thought that an occasional activity was about
to become relatively routine. The amount of equipment for which he obtained
quotations reflected this. It was sufficient to remove three rods at a time.561
Probably the Company‟s Consulting Engineer was becoming concerned about
the effect of increasing, relatively fast moving, traffic over the structure. The
problem was becoming the volume of traffic rather than the weight of
individual vehicles. He also asked that a sum of money was set aside each
year to build up a fund so that the chain anchorages could be strengthened in
due course.562 Once the maintenance tasks had been agreed, the Directors
systematically followed up the programme which was developed from them
and called for detailed reports at successive Board meetings to satisfy
themselves that not only was the work done, but also to ensure it was
completed for the minimum cost.

The Directors took their corporate

responsibilities seriously and exercised tight control.
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The burden of maintenance work was increasing during the 1920s so the
Directors considered the possibility of securing a Government loan to ease the
burden on the Company‟s finances.

The Board also approached its

Parliamentary Agent about the feasibility of obtaining powers from Parliament
to raise further debenture capital. Preliminary discussions about a loan took
place in the autumn of 1922.

This was the preferred solution to the

Company‟s problems as the Directors thought it would be easier to obtain
Government money than to have the Company‟s powers increased. The loan
sought was based on Humphreys‟ maintenance programme. The Treasury
agreed to consider the Company‟s request.

The Directors were further

encouraged when one of their contacts went as far as to say “he would
endeavour to obtain the required loan”.563 It was not until July of the following
year that the Board was able to discuss Humphreys‟ proposals with the
Treasury. Sir Henry Maybury had proved to be very elusive. It had taken
several months to get as far as an interview The outcome was unsatisfactory
from the Directors‟ point of view. The best Maybury was prepared to offer was
a Government guarantee to the Company‟s bankers to enable the Directors to
borrow money at “the usual rate of interest”.

He was not prepared to

countenance a loan such as the Company had asked for, £2,500, repayable in
£500 tranches each year over five years, direct from the Treasury, as it would
set a precedent for other bridges in similar circumstances to Clifton.

In addition to the loan, the Directors asked for the load limit on the Bridge to
be reduced to 4 tons. Sir Henry thought that there was little chance that a Bill
could be considered by Parliament before the following year, 1924. He did,
however, opine that the Ministry of Transport would offer no objection to such
a protective clause as it would not care to shoulder the responsibility for the
continuation of the present loading regime.

Humphreys found an observation Maybury made about the Menai Bridge
“interesting”:

“with regard to the Menai Bridge which has of late been

subjected to a very searching series of tests & experiments. He (Maybury)
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found that the erection of weigh-bridges shewed that many of the loads which
had previously been passed over the Bridge were greatly in excess (some to
the extent of two tons) of the permissible ones” ………. “This is a point your
Directors might care to consider”. The only helpful aspect of Humphreys‟
meeting with Maybury was the insight that it gave into the affairs of the Menai
Bridge. Otherwise, the Directors had waited for many months to no useful
purpose.

They resolved “With regard to a loan for the repair work

recommended by Mr. Humphreys ……. to take no steps in this direction, but
to wait until the Company had accumulated sufficient funds out of Revenue for
the purpose”.564
It was not until the 14th February, 1924, nearly two years after the issue was
first raised that the Directors formally considered the need to strengthen or
replace the two anchorages on the Leigh Woods‟ side of the river again. The
work could be financed from the Company‟s resources by that date so the
Directors instructed Humphreys to proceed.565 When he submitted his next
routine inspection report, the work was still not started.

The Directors

considered Humphreys‟ findings at their Board Meeting on the 16th December,
1924. It seems no action whatsoever had been taken since the decision to
proceed as the resolution the Directors made was that “Messrs. Howard
Humphreys

and

advertisements

in

Sons

(were)

to

advertise

the

Bristol

papers)”.

for
The

tenders
remainder

(including
of

the

recommendations which the Directors considered that day were of lesser
importance and within the competence of the Bridge staff to resolve. These
included detailed concerns about housekeeping such as vegetation at the
bases of the piers and plants rooted in the joints of the masonry. Further
maintenance procedures were described in detail.

“The future painting

programme for the chains should be exactly the same as that carried out in
1922 – that is, Red Lead should be used on those parts already covered by it,
and red oxide paint on the remainder – all such paint being ordered up to the
Specification and properly tested. When painting is in progress, great care
should be taken not to paint over previously cracked paint.
564
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portion should be entirely scraped away until only the bare metal is exposed
and the new paint then applied.”566 The technical control exercised showed a
commendable attention to detail. A structure which was already over 60 years
old in 1925 demanded this rigorous and close attention. If the Directors had
been less than tenacious in the execution of their duties, the Bridge could
have been in a state of terminal decline by the 1920s. Much of the report was
concerned with work in hand rather than new initiatives. The significance of
Humphreys‟ findings was that a major problem identified nearly three years
earlier and which had been, in part, the subject of an approach to the
Treasury, had not been dealt with: worse, it would remain so for several
months.
So in March, 1925 the problems of the Leigh Woods‟ anchorages remained
unresolved.

The Board realised the urgency which the matter had now

assumed and authorised the Chairman “to sign any contract recommended by
the Engineer without calling the Board together”. The Chairman told his fellow
Directors that if the sum required to put the anchorages to rights was more
than £530, he would communicate with “some of his colleagues” before he
signed.567 More months passed by and the issue was discussed again at a
Board Meeting on the 8th December, 1925.

The strengthening of the

anchorages was in hand but had not been completed. The work was being
carried out under the supervision of A. H. Greenham, an employee of Howard
Humphreys and Sons. The task was onerous. A foreman who had previously
been employed on rock blasting operations on the widening of the Avonmouth
road had been engaged, and electrically driven air compressors and drilling
machines and drills had been obtained from Bristol Pneumatic Tools Limited.
The total cost to date was £943 9s. 5d, with a further expenditure of £416 10s.
7d. anticipated, a total of £1,360. No wonder the Directors had been
circumspect in their deliberations. This did not, of course, justify or explain
why well over three years had passed since Humphreys had made his
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recommendation.568

569

Fortunately, this dereliction of their duties was not

typical of the Directors of the Clifton Suspension Bridge Company.
The following year Humphreys‟ concerns were of a less dramatic nature, “the
cross girders were good except for forty in the centre of the Bridge”. No
immediate action was needed but they required attention soon.570 In 1927
Humphreys submitted a typically long and detailed report. It was, however,
largely concerned with the minutiae of the maintenance of the structure,
except that the need to strengthen the Clifton anchorages was touched upon.
This was deferred. The only other matter of substance which affected the
integrity of the Bridge was that the chains above the Leigh Wood anchorages
needed re-tarring immediately. The Directors agreed to do this.571

Although the Directors were primarily concerned with the maintenance of the
Bridge, they were not averse, on occasion, to making improvements.

In

January, 1923 they decided, in conjunction with the Bristol Corporation
Electricity Department to instal electric lighting at the Clifton end of the Bridge
at a cost to the Company of £57 10s.

Ironically, at the same meeting a

decision was made to renew two gas lights beneath the buttresses. The Gas
Company quoted £12 13s 9d. for this work. 572

The Directors as a corporate body lacked engineering knowledge and were
very largely reliant on Howard Humphreys for professional technical advice.
This was put right in July, 1923 when Professor Robert M. Ferrier, the
Professor of Engineering in the University of Bristol was co-opted to the Board
to replace E. J. Swann who had died a short time previously. Twenty shares
in the Company were transferred to Ferrier at the time of his appointment.
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This was essential as Directors had to hold a minimum of 20 shares to meet
the requirements of the Company‟s Act of Parliament.573 574

On occasion, the Inland Revenue Inspector of Taxes, took a lenient view of
the costs of improvement and maintenance. The Minute Book noted in May,
1926 that the Inspector had allowed all expenditure, except for £100, to be
charged against revenue for strengthening the (Leigh Woods) anchorages,
even though two new anchorages existed where there was only one
previously – “some improvement had been made”. Looked at rigorously, the
additional anchorages were capital expenditure, not a charge against income,
and so should not have been allowed as expenditure in calculating the tax
payable by the Company.575 The tone of the minute suggests the Directors
were pleasantly surprised by the Inspector‟s decision.

It seems that the

Company had in no way tried to hide the true circumstances surrounding the
expenditure.

The Inspector of Taxes, out of character in the common

perception, had decided to take a benign view.
The welfare of the Company‟s employees was a constant concern to
Humphreys.

In his report of late 1927 he emphasised the importance of

improved ventilation in the north west anchorage shaft and tunnel. All organic
refuse should be removed, the drain of the drinking water fountain must be
examined and, if necessary, repaired, and a permanent ventilation shaft
should be connected to the anchorage shaft and tunnel. While concern for
the workmen was commendable, the whole report is indicative of two things,
what a sound state the Bridge was in and how little work was needed to
maintain it in good order, although the strictures on what represented
acceptable painting practice were repeated.

The only note of concern

expressed was that “the Clifton anchorages should be strengthened” even

573
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though the action was intended to prevent problems developing in the future
rather than being present at the time.576

The maintenance of the suspended roadway was, for a period after the First
Word War, put out to long term contract.

The Western Trinidad Asphalt

Company carried out this work on an as and when required basis for a fixed
annual sum. This arrangement proved to be satisfactory to both parties, the
Clifton Suspension Bridge Company as well as Western Trinidad. When the
contract came up for renewal in January, 1930, it was extended for a further
five years with a minimum of discussion. The form of the agreement meant
that Western Trinidad had every incentive to maintain the roadway in good
condition as any substantial deterioration would greatly increase their costs
and the Bridge Company had the benefit of predictable costs which was
important for budgeting and financial control purposes.577

Against this

background, the terms offered by Western Trinidad were to maintain the
suspended roadway for three years at £200 per annum or for ten years at
2/6d. per square yard per annum, £150 15s. per annum in total with the
additional undertaking that they would relay the whole surface during the first
three years.

This covenant to resurface entirely, starting more or less

immediately, was a sound proposition from Western Trinidad‟s point of view
as it meant patching and making good in the later years of the contract would
be significantly reduced. From the Bridge Company‟s perspective it meant
that the road surface would be brought up to standard quickly. 578 It was this
latter option which was accepted.

The increased usage of the Bridge, as the number of cars crossing it
continued to rise, resulted in the Directors authorising modifications to the
suspension chains to strengthen the structure so increasing its load bearing
capability. The importance and efficacy of the additional plates fitted to each
link were explained to the Board at their meeting on the 19 th May, 1932 by
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Professor Robert Ferrier.579

Despite the care with which the Bridge was

maintained and the high standards of safety which the Board always sought to
ensure, not everyone viewed the Bridge positively.

In December, 1933 a

letter was received from the Automobile Association informing the Directors
that in future, traffic signals would be governed by regulations made by the
Ministry of Transport. This meant that the Company was no longer free to
design its own road signs, it had to conform to national standards which were
becoming increasingly rigorously during this period.580

The policy of local government was becoming more constructive. Unasked, in
July, 1935 Somerset County Council wrote to find out whether the Company
would like it to take over ownership of Bridge road. Maintenance costs would
then be charged to the ratepayers rather than to the Company. Alternatively ,
the Council would enter into a contract with the Company to maintain the road
at public expense. Under the first proposal, the freehold of the road would
pass to the Council, under the second the Company would retain possession
but would no longer have to meet the costs of maintenance out of its toll
income. The net result under either proposition was the same, the Company
would be left with the responsibility of maintaining the Bridge only.

The

Directors opted for the first proposal. The Secretary wrote to the Council to
this effect offering £500 as a first and final payment in discharge of its
responsibilities for the road.581

The Council was happy with this response but it required that Bridge road was
put in good order before the ratepayers accepted responsibility for it. The cost
of this, together with the construction of a footpath on the south side of the
road, was put at £1,530 or £1,683 if 10% was added for the Council‟s
overhead charges. Although the responsibility for carrying out this work was
to rest with Somerset, the Council would allow the Company to carry it out as
long as the work was completed to the satisfaction of the County Surveyor.
Despite the Council having made a very reasonable offer, in that a major
579
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responsibility was to be lifted from their shoulders for little more than putting
Bridge road in good order and a token capital sum to cover future
maintenance costs, the Directors decided to try and negotiate a more
favourable price for the road works. They offered a total of £1,500, a sum
which was to include additionally the work needed on the short branch road at
the top of Bridge road adjoining the triangle of land belonging to the Ashton
Court entrance. They also asked the Council to take over the footpath on the
north side of Bridge road, a path which had apparently been overlooked in the
negotiations so far. Further, all the work was to be finished by the end of
December, 1936. This date was selected, presumably, because it was the
Company‟s year end and the Directors hoped to enter 1937 relieved of the
responsibility of all but the Bridge on the Somerset side of the river. The
Board possibly realised it was trying to drive too hard a bargain as the
Directors authorised the Finance Committee to settle the matter “at such a
figure as they may approve”.582

Not surprisingly, the Council proved to be intransigent.
consideration, Somerset re-stated its position.

After due

It could not accept

responsibility for the approach road unless the Company paid the Council to
bring it up to a proper standard and provided a capital sum to cover the
anticipated costs of future repairs.
reasonable.

This was no more than fair and

After discussing the Council‟s terms at some length, the

Directors instructed the Company Secretary to obtain an estimate of the
capital sum needed to provide for future repairs and maintenance once the
road had been brought up to standard. This figure was to include the short
branch road near to the entrance to Ashton Court and the footpath on the
north side of Bridge Road.583 The Directors were making a mistake. They
could not deal with County Council in this way and succeed. Negotiations
between Somerset and the Company drifted on until May, 1936 when the
Directors were informed that the Council was not prepared to accept
responsibility for Bridge road.584 This was a disappointing outcome after a
582
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promising start. One cannot escape the conclusion that the Directors had
only themselves to blame, they had tried to treat the County Council in the
same way as they would have dealt with a contractor and had failed.
Somerset was not a commercial organisation and could not be treated as
such.

The inspection reports of 1934, 1937 and 1938 were of a routine nature,
concerned with minor matters such as scraping and painting, except that for
1938 which brought forward, again, the need to strengthen the Clifton
anchorages.585 Work was not started until the 11th April, 1939, a substantial
delay from when the need was first recorded, but nothing like so long as it had
been in the case of the Leigh Woods‟ side. The task was finished in three and
half months at a cost of £1,585 3s. 2d., a sum which was charged to the
contingent fund.

The Directors were clearly happy with the work as in

January, 1940 they voted the men involved an extra week‟s wages and made
an additional payment of £21 to A. H. Greenham, the Resident Engineer. 586
The Board was probably pleased that this important task had been completed
before the Second World War broke out on 3rd September, 1939.

It was as well that the Bridge entered the War in good condition but when it
came it brought problems with it. Only eleven days after hostilities had started
the Directors were considering a letter from Howard Humphreys. While they
were anxious to co-operate with the Army units based in the area, they
remained reluctant to allow the structure of the Bridge to be put at risk. The
76th (Glos.) Anti-Aircraft Regiment, Humphreys told them, had taken to towing
an anti-aircraft gun across the Bridge without prior notice or warning. The
tractor and gun weighed 10½ tons together, well over the limit allowed by the
Act of Parliament. The officer commanding the unit, when confronted by the
Directors, insisted that his men would only cross the Bridge with the gun in the
event of the “most urgent necessity”. If this happened, a written order from his
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office would accompany the gun.587

The Directors seemed satisfied after

getting this assurance.

With the Bridge in heavy use by the military, it is not surprising that
Government agencies started taking an interest in its well being. An Inspector
of Factories called at the Bridge in December, 1939 about three months after
the war had started and expressed concern about the possibility of
electrocution occurring due to the damp conditions in the chain anchorages.
He suggested that transformers were installed for the lighting system at both
ends of the Bridge to reduce the voltage to 25 volts. The Directors obtained a
quotation for the work, £20 approximately, a sum which included lighting the
Leigh Woods toll house.

They decided to go ahead and approved the

expenditure of the money needed.588
But despite any “letter of comfort” that may have been received from the
officer commanding the 76th (Glos.) Ant-Aircraft Regiment about refraining
from abusing his position, this did not extend to the 46th (Glos.) Anti-Aircraft
Brigade. Brigadier Leach, the commanding officer, wrote to say he would not
allow any delay to his car in crossing the Bridge. The Directors did not let the
matter rest. The Chairman, E. M. Harley, after discussing the matter with the
Bristol Police, wrote to Sir Geoffrey Peto, the Regional Commissioner, with
copies of Brigadier Leach‟s letters asking for comments. A little later Colonel
Collins, the military liaison officer, called on the Company Secretary and said
he had seen Brigadier Leach and as a result Leach had apologised. He,
Collins, hoped that the Directors would accept the apology. “It was resolved
to take no further action in the matter as long as Brigadier Leach conducted
himself properly when crossing the Bridge”.589

As the Bridge was of importance to the military, the Directors could not have
been surprised to learn from the Garrison Commander, Bristol and
Avonmouth, that it would be protected under the Defence Regulations and
587
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that this duty would be carried out by the City Engineer. This direct interest in
the Bridge, although probably seen by the Directors as interference in their
prerogatives, had its compensations.

The War Office paid £950 to the

Company as an ex gratia sum for the facilities provided not only to the Army
but also, although not specifically stated, to the Air Ministry which had paid
£50.590

The War, however, generated its own problems.

Howard Humphreys

inspected the Bridge and Bridge road up to the junction with the Abbots Leigh
road so that, if needs be, a “proper reserve might be made in the accounts to
December last” (1941). His report, discussed by the Directors on the 28 th
January, 1942, indicated that the damage caused by military traffic since the
outbreak of war would cost £985 to make good. The Inspector of Taxes had
been consulted:

there would be no Excess Profits liability following the

calculations prepared by the Secretary and submitted to the Inspector. So no
reserve needed to be made in the accounts for the year ended 31 st
December, 1941 to meet any liabilities arising from damage caused by military
vehicles.591

Later on that year, 1942, the Directors failed to get support from the Ministry
of War Transport for the purchase of timber to renew the suspended roadway.
It followed that the Western Trinidad Lake Asphalt Company was unable to
meet its contractual obligations to renew the asphalt surface under optimal
conditions. Trinidad, therefore, had not alternative but to advise the Directors
that the overall cost of keeping the road in good order would increase. 592 The
Board did not give up at this point, it drew the Ministry‟s attention to the
financial risk the Company faced if maintenance was delayed. The Directors
soon learnt that the Government was not prepared to make a contribution to
the increased costs, should these be incurred. Faced with this intransigent
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attitude, the Board decided to proceed on the 20 th May, 1943 with the
asphalting of the road deck as it was.593

So Western Trinidad re-laid the asphalt on the suspended road deck despite
the wear which had occurred to the timbers beneath. There was, however, a
dispute between that firm and the Bridge Company about the monies due for
the work done due to the wage conditions imposed by the National Joint
Industrial Council which guaranteed the workmen a certain number of hours
pay regardless of the time they actually worked. Such were the regulations
which existed in wartime Britain. The Directors argued that in their case the
number of hours they should pay for should be reduced in recognition of the
long association between the two companies.594

In due course Western

Trinidad agreed to accept £150 in settlement of an account for £257 5s. 4d.595

Military vehicles continued to damage the newly restored surface of the
suspended roadway. As soon as January the following year (1945) Western
Trinidad reported to the Board that some 20% of the road surface required
attention again.

The Directors noted, rather pointlessly, that when the

roadway was re-surfaced in 1933 no repairs were necessary the following
year. They wrote to Western Trinidad that the Bridge Company was “not
entitled to assume that the military traffic would be as heavy as it had been, in
fact, it was already decreasing. This being so, the Directors suggested that it
would not be fair to measure the extra cost by the experience of one year”.
They would “like to wait until the end of the third year from the date of relaying, when the Asphalt Company could make a fresh application if the cost
of repair over that period proved unduly heavy”.596

Some damage was caused to the Leigh Woods toll house in 1942. It was not
of major significance, but it was sufficient to justify a claim to the War Damage
Commission for compensation.

It was decided to submit the application

verbally rather than by correspondence so a meeting was sought with the
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Clifton office of the War Damage Commission.597 It seems that the approach
was successful and the Directors secured reasonable compensation as there
is no further reference in the Board Minutes to the incident.

During the Second World War the Bridge was probably accorded a degree of
priority at a time when resources, both materials and manpower, were in short
supply with the result that maintenance largely continued as usual. There
seem to have been few difficulties in getting work done as long as materials
could be obtained. However, the Directors must have found any constraints
on engineering works resulting from wartime circumstances, although
understandable, very frustrating faced with their obligations to maintain the
Bridge in good order and the demands placed on it by the military.
On 21st November, 1946 the Board met under the chairmanship of E. M.
Harley. Professor Ferrier‟s death was the principal concern of the Directors
that day. They placed on “record (the) great appreciation of the very keen
interest showed in the affairs of the Company, especially in matters pertaining
to the Bridge structure”. This was agreed by a standing vote. So ended
Ferrier‟s 23 years as “de facto” engineering director to the Clifton Suspension
Bridge Company.598

The same year, 1946, Somerset County Council offered to take over the
maintenance of Bridge Road. The Council required £3,599 to put it in a proper
state of repair and a further £2,500 to maintain the road in perpetuity. The
only issue, as far as the Directors were concerned, was would the £2,500 be
required if the Bristol City boundaries were extended to include Leigh Woods?
This was a response which is difficult to understand as, if the boundaries were
altered after the Suspension Bridge Company had relinquished its
responsibilities, it was for Somerset County Council and Bristol City Council to
resolve any financial issues which might arise as a result of the change.599
However, the Chairman lost no time. The offer from Somerset was generous,
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£2,500 bore no realistic relationship to the capitalisation of the maintenance
costs of Bridge Road in perpetuity. E. M. Harley visited the County Council in
Taunton on the 11th December, the Directors agreed to both the sums that
Somerset had mentioned, the only changes they suggested were that the
£3,599 should be paid in instalments from the 1st April, 1947 to the 31st March,
1948 and the £2,500 similarly from the 1st April, 1948 to the 31st March, 1949.
As the Company was prepared to pay interest on the outstanding balances at
any one time, this arrangement was unlikely to give the Council concern. The
alternative, which the Directors also put forward, was based on reducing the
Company‟s investments. This would enable them to pay £5,500 immediately,
a sum which they were prepared to offer in full and final settlement of all the
Company‟s obligations for Bridge Road. It was a somewhat risky approach to
take as it left the Board with greatly reduced reserves should any major
expenditure arise in the short term.600

The Directors proceeded on the assumption that the Council would accept
their offer of £5,500. When they met on the 21st January, 1947, the Secretary
reported that he had received £9,002 15s. 11d. in respect of local loans. As
the Council had accepted the Directors‟ offer and had agreed to wait until the
18th February for the £5,500, the Directors resolved to meet again that day to
sign a cheque for this sum. A letter from Long Ashton District of the Somerset
County Council was noted. It advised the Directors that the Somerset County
Council had assumed the responsibility for maintaining Bridge Road and its
footpath.601 This left the Company caring for the Bridge only.

In November, 1946, faced with the possibility of losing their engineering
consultancy, the Directors were still in negotiation with Somerset County
Council at the time, Howard Humphreys & Son sought compensation for
possible loss of office. In response to this, the Directors resolved to appoint
the firm Consulting Engineers to the Company at £26 5s. per annum. This put
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the partners on a salary, as opposed to a fee basis, and so protected their
position if they had only the Bridge to survey each year.602

Guy Humphreys, who had succeeded his father, Howard Humphreys, in the
consultancy practice, died four and three quarter years later on the 20 th
August, 1951. He was given a fulsome tribute in the Company‟s Minute Book.
It pointed out that he had carried through a full survey of the Bridge every
three years and of the cross girders under the roadway annually. Following
his death, his firm asked that in addition to 25 guineas, their annual fees, it be
reimbursed for travel, subsistence, hotels and out of pocket expenses.

It

seems that the partnership was seeking to put its relationship with the
Company on a more commercial footing. Even a superficial reading of the
Company‟s records suggests that Guy Humphreys gave time and attention to
the Bridge beyond what could have been reasonably expected of his firm by
the Company, as its Consulting Engineer. He was at the Directors‟ constant
beck and call and always responded quickly and in full. The Board did the
obvious and correct thing in the circumstances. The Directors re-appointed
Howard Humphreys & Son as consulting engineers to the Company for as
long as they were in office or until other arrangements were made.603 Hugh
H. Dixon, one of the partners of Howard Humphreys and Sons, would carry
out these duties in future.

In 1953 the responsibility for maintaining the Bridge passed to the Trustees
when the Clifton Suspension Bridge Company was wound up. The structure
was in good order.

Although there had been occasional lapses in

maintenance disciplines, in that problems had not been dealt with as quickly
as desirable and there had been difficulties during the Second World War,
these had had no lasting effect. The real success of the Bridge went back to
the soundness of its design and the quality of the materials and workmanship
which went into its construction. This was summarised in a report in the early
years of the century. In 1903 the Directors called for a survey from Frederick
Gleadow, distinct and separate from Humphreys regular but routine
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submission.

They must have been gratified when they were told, “In

accordance with your instruction, I thoroughly surveyed this Bridge on the four
days commencing June 9th last, during which I have examined the Tower and
Land Saddles, Anchorages, Chains and Ironwork carrying the Roadway and
Footways as well as the Timber work and Masonry, and, as the result, have to
report the structure is in a good and safe condition. While the original design
was good and substantial, and the manufacture and erection evidently carried
out in a thoroughly satisfactory and workmanlike manner, the present
excellent condition of the Bridge, is undoubtedly due to the very careful way in
which it has been painted and maintained since, not only as regards the
visible superstructure but also the parts below the ground, or, in other ways
was not readily accessible. I am, gentlemen, Yours faithfully, Fred. Gleadow,
M.Inst.C. E.”.604 This report of 1903 could have been written at any time in the
Bridge‟s history from the day of its first completion until January, 1953 when
the structure became the responsibility of the Trustees again.

604
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Chapter 16:
The Organisation of the Enterprise
The Clifton Suspension Bridge was realised in two stages from 1829, when
the first design competition took place, to 1843 when work stopped leaving
only the two piers completed and from 1860, when the Clifton Suspension
Bridge Company was first mooted, until 1864 when the Bridge was finally
finished and opened for traffic. The two regimes under which work occurred
were very different. They reflected the legal and organisational characteristics
of the sponsors of the time.

In 1829 a Committee was formed consisting of the Mayor and other prominent
citizens of Bristol, Clifton, nearby parishes and the Governor of St. Peter‟s
Hospital to consider the possibility of constructing a bridge across the river
Avon between Clifton on the Gloucestershire side and Leigh Woods on the
Somerset bank of the river.

It was this Committee which sponsored the

Clifton Bridge Bill which became an Act when the Bill received the Royal
Assent on the 29th May, 1830. The Act appointed three Trustees to carry
through the purposes of the Act with powers to appoint more up to a total not
exceeding thirty five or less than twenty. The three named in the Act were the
Master of the Society of Merchant Venturers, the Senior Sheriff of the City and
County of Bristol and Thomas Daniel.605
The three Trustees named in the Act met on the 17th June and appointed
further Trustees, bringing the total up to 23. There were additions to this
number in the weeks which followed, so by early July, 1830 there were 31 in
all, although not every one had been formally sworn in by that date.

Thomas Daniel, Chairman
Thomas Durbin Brice, Master of the Society of Merchant Venturers
Hugh William Danson, Senior Sheriff
John Savage

605

Bridge Act 1830, I, II, III, 2177.
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James Adam Gordon
John Haythorne
George Daubeny
John Cave
Joseph Haythorne
Thomas Stock
Philip Protheroe
John Scandrett Harford
George Hilhouse
John Evans Lunell
Abraham Hilhouse
John Hare
Thomas Kington
William Fripp
James George
`Edward Sampson
Joseph Cookson
Isaac Cooke
William Wright (declined the appointment)
Henry Bush
Daniel Wade Acraman
George Thomas
Thomas Richard Guppy
Charles Payne
John Winwood606
(Israel Lewis)
(John Hare Junior)
(John Acraman)

There may be a number of errors in this list as the opening pages of the
Trustees Proceedings contain a “running list” of names with additions and
deletions as the years went by. The last entry was made on the 27 th April,
606

26

th

Trustees Proceedings. Opening pages, various dates and pages to 13 November, 1830,
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1937, the addition of Edward Poole King. The three names in brackets at the
bottom of the list are taken from Brunel‟s private diary.607

It seems that the candidates were not always consulted before an
appointment was made.

William Wright declined the offer and Guppy‟s

Christian names were added in a different hand after the appointment was
first recorded.608

The first full meeting of the Trustees took place in the

Merchants Hall on the 22nd June, 1830. Alderman Thomas Daniel was in the
Chair. Both Sheriffs were present, Hugh Danson and John Lunell and several
other aldermen of the City, including Joseph Haythorne, George Hilhouse and
Abraham Hilhouse,

The Clerks appointed to the Trustees were Jeremiah

Osborne and Richard Brickdale Ward, partners in the Bristol firm of solicitors,
Osborne, Ward. The Treasurer was the Bristol banker, Joseph Haythorne.
He gave two sureties for himself, John Haythorne and William Wright, to the
sum of £5,000 as required by the Act of Parliament.609

Robert Fletcher

became the Trustees‟ accountant.610

The Trustees as a group were representative of the professional, commercial
and industrial life of Bristol. Some professions were represented more than
once. Not only was Joseph Haythorne a banker, John Harford was also, as
was John Haythorne.

Others were industrialists, such as Daniel Wade

Acraman who, with other members of his family, was the proprietor of an iron
working business. Some of the Trustees, such as Thomas Richard Guppy,
John Cave and John Harford were to become members of the Bristol
Committee of the Board of the Great Western Railway when that was formed
in 1833.611 Others, possibly related to the Trustees, crop up such as Charles
Bowles Fripp of the Great Western Railway and William Fripp, a Trustee.612
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613

Other Bristol worthies with multiple connections were involved in the

Trustees‟ affairs although not appointed specifically as Trustees.

William

Singer Jaques was elected to a sub-committee in February, 1836. He was
active in the Bristol Chamber of Commerce and later a Director of the Great
Western. On the same sub-committee was Henry George Fowler, a Merchant
Venturer. There were several other such connections.614 615 616
With Brunel‟s appointment made and the deposits coming in, the prospects of
work starting on the Bridge moved from being a possibility to becoming a
probability. Thirty one Trustees were far too great a number of people to
manage the project, even assuming all of them were prepared to devote to it
the time that a scheme of its magnitude and complexity required. On the 10 th
June, 1831 the Trustees gathered at the Bath Hotel, Clifton and appointed a
Committee “to superintend the execution of the Work” of constructing the
Bridge. The Committee first met under Joseph Haythorne‟s chairmanship on
the 20th June. There were ten members present in addition to Haythorne, also
three Trustees who were not members of the Committee.617

The Committee was specifically empowered to superintend the execution of
the Work in all its stages, in communication with the Engineer, clerks,
“accompt” and any other person. It was to call for estimates for each stage of
the work. These were to be laid before the General Body of Trustees for
approval. It was also empowered to receive, examine and order payment of
bills and to superintend generally.618
613

Thomas Richard Guppy, although a merchant at the time, had been trained as an
engineer. He served a 5 year apprenticeship with Maudslay Sons & Field. (L. T. C. Rolt,
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The intention of the Trustees was clear.

They wished to delegate the

management of the project to the Committee entirely, retaining to themselves
only the right to authorise contracts before they were placed. The terms of
reference made no specific provision for the reporting and management of
any variations to plan or to budget. In these matters the wording was weak
and lacking in precision and clarity in what were issues of importance in a
project which could easily be fraught with engineering and financial difficulties.
Presumably, the General Body of Trustees had confidence in the Committee
to act in the Trustees‟ best interests in a timely and prudent manner should
problems arise.

As the Committee Minutes were routinely copied to the

Trustees as a corporate body, if not individually, they were adequately
informed of what was happening, if they chose to read the relevant papers.

In its turn, the Committee delegated most of its duties to Brunel. He was
made directly responsible for preparing drawings, writing specifications,
obtaining quotations, evaluating them and putting them before the
Committee.619 Once an order was placed, he was held responsible for the
progress and quality of the work and securing the completion of each contract
within the price and time specified, unless a change was agreed by the
Committee. Further, he was to examine and approve all supplier invoices
before they were passed to the Committee for payment. The only aspect of
the day to day management of the project Brunel was not responsible for was
finance, raising money from subscribers, either initially as deposits or
subsequently when cash calls were made.620

In addition, he was not

responsible for the acquisition of the land needed to enable the Bridge to be
built, particularly the negotiations with Sir John Smyth.621

That is not to say that Brunel was not drawn into activities which the Trustees
would usually have regarded as their prerogative, if he had experience or
knowledge to offer.

This was so when the Trustees applied to the

Commissioners for the Issue of Exchequer Bills for carrying on Public Works
619
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for money to complete the Bridge when the Trustees realised that they could
not raise sufficient money through their own efforts. Brunel had his own and
his father‟s knowledge of how the Commissioners worked from his time as
Resident Engineer on the Thames Tunnel project and he did not hesitate to
put this experience at the disposal of the Trustees even though it was not
within his remit to do so.622 Although Brunel was allowed to treat direct with
the Commissioners, it was more likely that he would be assisted by the
Trustees‟ solicitors than by the Trustees themselves, except on formal
occasions, like when the request for a loan of £30,000 was lodged. Further,
the task of responding to the Commissioners‟ questions was left to Brunel and
Osborne. The Trustees showed little interest in the formulation of answers; on
one occasion when drafts had been prepared, only three found time to meet
Brunel and Osborne to consider the texts.

There were just five Trustees

present when the answers were formally approved prior to submission to the
Commissioners.623

Although Brunel was responsible to the Committee of Trustees for the
management of the Clifton Suspension Bridge project, with the exception of
the activities just mentioned, it did not mean, nor was he expected, to be
constantly available on site

His contract as Engineer to the enterprise

provided for the employment of a Resident Engineer.

So the Trustees

accepted ab initio that Brunel would be away from Clifton for much of the time.
Most of the leading engineers of the day were, like him, consultants rather
than engineering managers.

As the Suspension Bridge Trustees did not

employ their own labour, a Resident Engineer was largely unnecessary as
Brunel could, under normal circumstances, when work was progressing well,
rely upon the contractors‟ supervisors to fulfil the role of the Resident
Engineer.

As time passed, the Committee members became less diligent in their duties.
On the 1st and 8th August, 1833 successive meetings were abandoned. The
622
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quorum needed to conduct business, five members, was not present on either
occasion.624 On the 5th October that year, the attendance was no better. Only
four members presented themselves but the meeting took place, no doubt out
of desperation, but it was a reporting occasion only, no decisions could be
made. Those present just received a statement on the monies subscribed, or
committed to the project.625 The meetings of the 12th and 26th October were
apparently somewhat better attended, but there was no quorum again on the
9th November. After this meeting, the Committee did not meet again until the
1st March, 1834 when those present decided not to gather again until the
Chairman summoned a meeting.626 This was a sad occasion as it suggested
that the Committee had withdrawn from any active involvement in raising
money. By this date it was clear that the Bridge would not be completed due
to lack of funds though this did not stop the Committee proceeding as though
it could carry the works through satisfactorily.

The same pattern of disinterest and lack of commitment to their duties was
evident among the Trustees at large, as it was in the Committee.

The

numbers present were extremely disappointing and, on occasion, there was
no quorum.

Date

Number of Trustees present

16th July, 1836

3

30th July, 1836

7

13th August, 1836

7

3rd September, 1836

4

th

17 September, 1836

8

st

624

1 October, 1836

5

15th October, 1836

6

29th October, 1836

8

12th November, 1836

7

26th November, 1836

4
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This sequence of ill attended meetings was followed by a succession of
adjourned ones. The Trustees, as a body, acted as though they saw no future
for the scheme even though work was progressing, the foundation stone of
the Leigh Woods pier was laid on the 27 th August, 1836, and had
consequently lost interest in it.627 No meetings at all were held from the 20th
November, 1837 to the 11th October, 1838.628

Joseph Haythorne, the Treasurer, died and was replaced by Philip John Miles
in June, 1836. Like Haythorne, he was a Bristol banker. Miles signed a bond
and two sureties of £2,500 each were given, a total of £5,000.629 The result of
this change was that one member of the Bristol establishment was replaced
by another. In this sense, no change had taken place. The appointment of
Miles as Treasurer in no way facilitated the resolution of the Trustees‟
principal problem, the lack of financial resources to complete the Bridge.

In other matters relationships were equally incestuous.

On the 17 th

September, 1836 the Trustees considered a tender from Thomas Richard
Guppy “for a bar across the chasm”. This bar, the subject of the quotation,
was needed to facilitate the movement of men and materials between the two
sides of the river while the abutment and piers were being built.
quoted 12/- per foot run for the bar.

Guppy

This figure was accepted by the

Committee and his firm was given an order to supply.

T. R. Guppy, as

mentioned earlier, was a Bridge Trustee.630 This was a clear case of a conflict
of interest. Guppy did not distance himself from the decision as he should
have done.631

It was not as though he was a passive Trustee.

To the

contrary, he was active, one of the most forthright of their number. He had
tabled a resolution in May, 1836 “that the Committee be directed to take the
necessary measures for the construction of the Bridge on the basis of Mr.
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Brunel‟s design originally approved by the Trustees”.632 He could hardly be
described as disinterested, he was amongst those benefited from his
resolution in that his firm was awarded a contract.

The haphazard and neglectful way in which the Committee and the Trustees
conducted their business was reflected in the manner in which they formalised
and recorded their decisions. On the 23rd March, 1842 a General Meeting of
the Trustees was called to put into legal form the appointment of eleven
Trustees dating back to the 9th October, 1830. Two of the individuals involved
were already deceased. The appointment of Philip John Miles in the place of
Joseph Haythorne as Treasurer was similarly treated. This had taken place
on the 11th June, 1836.

Only eight Trustees, including the Chairman,

attended this important occasion. The way in which the meeting is minuted
suggests that it was called at the behest of the Trustees‟ solicitors. The text is
in a professional hand, the list of those attending is recorded in conventional
handwriting.633

It reads as though the minutes were prepared before the

Trustees met. Their only purpose was to assent to the records being put right.
While legally what transpired was in order, it is the lack of interest that a poor
attendance implies. The meeting was a tidying up operation before the worst
happened. Work stopped the following year. But the Bristol establishment
continued its involvement. When Philip Miles died, he was succeeded by his
son, John William Miles, as Treasurer in April, 1848.634

In the same way as the Trustees as a body neglected their responsibilities for
the Bridge, so, as time went by, Brunel became less involved. As early as
March, 1835 he was not responding to their requests as quickly as the
Trustees desired.635 This was the period during which The Great Western
Railway Company was being formed, the initial plans for which had been
deposited at Westminster at the end of November, 1833. In March, 1835 the
Company‟s Bill was before Parliament; it received the Royal Assent on the
632
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31st August that year which meant that Brunel had more important things to
attend to than the Clifton Suspension Bridge Trustees‟ affairs.636 While he
remained committed to the Bridge, his obligations elsewhere were starting to
dwarf the enterprise at Clifton.

The Great Western Railway alone was

estimated to cost £2,805,330 when the figures were first prepared.637 It was
only one of the several major engineering projects which Brunel entered into
as the 1830s progressed.638
Brunel continued, however, to contribute to the Trustees‟ deliberations, if, on
occasion, unpredictably and usually belatedly.

He told the Committee in

August, 1838 that “The price (of Acraman‟s quotation for iron ties) is
undoubtedly a very high price ……… if I had been consulted, I would not have
allowed it …………. 25/- would be enough ………… 28/- (is) a very liberal
allowance”.639

This incident raises two issues.

Brunel, as the Trust‟s

Engineer, was responsible not only for obtaining quotations but also
commenting upon them. This clearly had not happened. Further, Acraman
had been a Trustee. What was the Committee doing, placing an order with
him without taking advice on the competitiveness of the quotation it favoured?
As it happened , Acraman had done the right thing. He had resigned as a
Committee member in March but this had not taken place before he was
already doing work for the Trustees.640

It is likely that the Committee was beginning to react to the problems of
dealing with Brunel by calling for and assessing quotations without his
involvement. But, the Trustees probably realised they could be criticised for
636
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not taking professional advice before entering into engineering contracts
without seeking the advice of their Engineer. Later, in 1838, Fletcher wrote to
Acraman about payments for work his firm had done. He told him that all
major accounts were referred to Brunel for approval before the Committee
would authorise payment.641 So the Trustees‟ Engineer was put in the ironical
position of being asked to approve payments against a contract which he
disagreed with as to being too expensive.

By February of the following year the Committee was again involving Brunel at
an earlier stage by calling for specifications and forms of tender from him
before requesting quotations from possible suppliers itself.642 This was an
improvement but it still begged the question of why the Trustees were not
trying to insist that Brunel carried through the whole tendering process on their
behalf. The reality was almost certainly that the Committee knew that it would
have no success if it did this. At the meeting in May, the Committee members
opened the tenders for the pier excavations themselves as Brunel was unable
to attend that day. They deferred consideration of them for a week in the
hope that their Engineer would attend.643

In October the Committee was becoming increasingly concerned and
impatient. Fletcher wrote to Brunel, “Your appearance before the Board on
Saturday was so rapidly terminated that you gave them (the Directors) no
opportunity to volunteer in your presence an expression of their obligations to
you ……. “.644 What message the Trustees present intended is a matter for
speculation but it was presumably kindly or complimentary. The following
year in July, Brunel had to be reminded again that a report was needed from
him. The “Committee would like to see your Report and your calculations of
the cost of finishing the Bridge on Saturday next – preparatory to the General
Meeting the Thursday following”.645

Letters expressing worries were

becoming more frequent and increasingly ineffective.
641
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Brunel was not only lacking in the execution of his duties, he was also dilatory
in other respects. In November, 1840 he was so far in arrears on the staged
payments of his loan to the Trustees that the Committee decided to deduct
what he owed from the next payment of his professional fees. The money
overdue from “Hawes” was also to be deducted. The “Hawes” was almost
certainly his brother-in-law, Benjamin, who had married Brunel‟s elder sister,
Sophia.646

As it became increasingly obvious that the Trustees would have to stop work
on the Bridge unless more money was forthcoming from the existing
subscribers or the public at large, so the Committee became more determined
to draw Brunel into their money raising activities. A public meeting of the
Subscribers and friends was called for Thursday, 2 nd February, 1843 in the
Theatre of the Philosophical Institution, Park Street, Bristol to raise money to
complete the Bridge. James Gibbs, the Mayor, was to take the Chair. 647 The
Trustees prepared meticulously for the occasion; their report was carefully
drafted and revised by Osborne before it was approved. The resolutions to be
put to the meeting were similarly drafted, revised and agreed. Such was the
importance the Trustees accorded to this work, they carried it through as a
body. They did not delegate it to a committee. Although only nine attended
the preparatory meeting on the morning of the 2 nd February to settle final
arrangements before they met the subscribers and the public, there can be no
doubt as to what the Trustees intended: a perfectly structured and organised
meeting.648

The Trustees were anxious that Brunel attended. They were so concerned
that he would not appear that in the days running up to the meeting, Fletcher
wrote to him twice.

On the 30th January he said, “I have to press your

attendance on that occasion”. On the following day he wrote again. The
Trustees are “strongly imprest with the opinion that the success of the appeal
646
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to the Subscribers depends upon your attendance”.649 Their insistence was
understandable. As Brunel had designed the Bridge and had supervised,
notionally at least, the construction of the piers, it was essential for him to be
there, if only to support the Trustees and to answer questions from those
present.

But there was much more to it than that.

When he had been

appointed Engineer he was little more than a youth. By 1843, he was an
engineer of national and international repute. (The Great Western Railway
was complete from Paddington (old station) to Bristol and beyond. The Bristol
and Exeter had reached Taunton and the Great Western and its associated
companies were expanding through the West of England.650 There were also
other schemes completed, which were engineered by Brunel, by this time
such as the development of the Bristol docks.651) The Trustees were quite
right to insist, he could „swing‟ the meeting if he both attended and spoke.
Despite the Directors‟ fears, he was present on the 2nd February, 1843.

The occasion was reported at great length in the Bristol Mercury two days
later. As a meeting, it was a great success. Brunel spoke; he was fully
briefed and excellently prepared. He made his points well and countered
every comment and criticism with aplomb. The resolutions put forward by the
Directors, the purpose of which was to raise £30,000 to complete the Bridge
to Brunel‟s original design, were carried unanimously.

The Company‟s

Engineer had „come good „in the end but the Trustees had had their moments
of anguish and worry, fearing that he would let them down. Brunel probably
understood this predicament, but he would not allow them to blame him for a
failed meeting, so he turned up.652

The Trustees did not give up. Fletcher continued to try to insist that Brunel did
the job he had contracted to do. When John Vivian, the solicitor acting for
Sandys, Carne & Vivian (Sandys), the suppliers of the suspension chains,
started to press for payment of the balance of the money due to his clients,
649
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Brunel was drawn into the dispute to agree that the invoice rendered by the
suppliers for the materials remaining in their hands was justified, both as far
as the quantity and quality of the iron were concerned. Despite the mounting
pressures on the Trustees, Brunel did not respond to Fletcher‟s written
request to deal with the matter. The Secretary wrote in desperation on the 6 th
June, 1846 berating

him, “you have not called upon him (Osborne, the

Trustees‟ solicitor) or written to him as you promised”. Brunel continued to
procrastinate.653 Nothing happened until August. After Brunel had belatedly
responded, Fletcher wrote to Vivian on the 17 th of the month confirming the
arrangements that the Trustees‟ Engineer had made with Vivian.654

By

August, 1846 over three years had passed since work had stopped on the
Bridge so Brunel‟s disinterest is understandable. But the Trustees were in a
very difficult situation as Vivian was holding them individually responsible for
the debts, so a faster, more sympathetic response from Brunel was what was
needed to help his erstwhile clients and colleagues out of their difficulty. As
has been described earlier, the Trustees‟ dilemma was eventually resolved
with some help from Brunel but this did not happen for a further three years. 655
Brunel was always much quicker to act in his own interest than in that of
others. (For a more detailed account, see page 107 et seq. above.)

Four and a half years later, in February, 1851, when the Trustees were first
considering Colonel Edward Serrell‟s proposals to finish the Bridge, their
frustration and hopelessness finally found their way into writing. A proposal to
finish the Bridge had been put before Brunel for his comments. He had not
responded. Fletcher wrote, “The Committee hereupon adjourned to this day
week & they (the Trustees) desired me to write to you expressive of their great
disappointment & annoyance at these delays & of their determination to wind
up the affairs of the Bridge without further loss of time unless on or before that
day you should be enable to reply to their proposed terms of the 29 Jan‟y & to
put the works in a train for the completion of the Bridge”.656 The Trustees‟
threat was pointless, it was just an emotional outburst. Although the Clifton
653
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Suspension Bridge probably meant much to a number of the Trustees, it
meant little to Brunel. He had moved on, he had not forgotten it of course, but
it no longer figured in his plans for the future. The letters which came from the
Trustees from time to time were voices from the past. They could not be
completely ignored as he valued his connections in Bristol, but after taking
due account of this, he saw little purpose in spending time on a lost cause.
But Brunel could be jealous. When Serrell put forward a realistic proposal for
finishing the Bridge, as it was not to Brunel‟s design he made certain that the
scheme foundered by colluding with Sir Greville Smyth. In Brunel‟s world
there was one way: Brunel‟s way. (See page 46 et seq. above.)
Although the Trustees‟ management of the first unsuccessful attempt to
construct a bridge across the Avon Gorge between St. Vincent‟s Rock and
Leigh Woods is a study in unfocussed collective mismanagement,

it is

possible in part to understand, if not to condone, their behaviour. There can
be little doubt the organisational structure they put in position to manage the
work was quite sound and when the project started it was effective. Further,
the Committee as first established attempted to ensure attendance at its
meetings by penalising absentees.

Every member deposited £1 with the

Committee and was paid 2s. 6d. each time he attended a meeting. When the
sum on deposit was exhausted, it was replenished on the same basis. The
net effect of this was to fine non-attenders 2s. 6d. each time they failed to
show.657

This was a method, but not a powerful one, of encouraging

attendance. The financial loss to those absenting themselves was, however,
insignificant so it is not surprising that this penalty procedure failed in the
longer run. It did not ensure that the good start the Committee made was
sustained.
In the early days the Committee met every week.658
meetings became less frequent.

As time went by,

This was to be expected as the need

lessened as contractual matters were settled, land was purchased and orders
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placed. But by 1833, as described earlier, not only were meetings much less
frequent, they were increasingly poorly attended.659 But on occasion events
could change this. The frequency of meetings perked up in the early weeks of
1835: this was the period during which West‟s observations on the Freiburg
wire bridge were considered by the Trustees.660

This was followed by

Brunel‟s report on the opportunities he saw for saving money on the
construction of the Bridge, amongst other things by omitting the architectural
embellishments to the piers, in particular the Egyptian features proposed by
August Pugin which the Trustees found so attractive.

661

After Brunel‟s report

was tabled and considered by the Trustees on the 28 th February, little
happened until the Committee met on the 29th October, 1835 to consider an
application to Parliament for a Bill to extend the terms and powers of the
existing Act. The Committee then entered another active period of its life.
Regular meetings were called to consider this, further opportunities to reduce
costs and the over arching need to raise more money. 662 After this burst of
meetings the Committee relaxed and met only on an occasional basis.

The overall impression that this pattern of meetings gives is that the
Committee was responding to events as they occurred, it was reactive not
pro-active trying to mould and shape the future in accordance with a definite
plan. The Committee was dealing with problems as they arose, not with the
future of the enterprise. Things happened to the Committee, the Committee
did not make things happen. Further, as delays mounted and costs rose, the
interest the Trustees originally showed in the scheme flagged. They became
reluctant to be involved. When their resolution should have been hardening,
those responsible for the enterprise drifted away, meetings were ill attended,
adjourned or even not called. As the Committee could not be relied upon to
manage the enterprise on a day to day basis, a particularly heavy burden fell
on Brunel as the Trustees‟ Engineer. In the early days of the project, before
he had any other responsibilities of significance, Brunel could be relied upon
659
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to give his time and best efforts to the Suspension Bridge. But as his career
developed and his responsibilities widened so he was unable to devote
sufficient time to his duties to the Trustees.

He did not ensure that the

engineering, contractual and financial aspects of the enterprise, all of which
fell within his remit, were adequately dealt with. He seems to have descended
on to Clifton on an occasional basis when his advice and expertise were
sorely needed. This was not satisfactory from either the Trustees or his point
of view. For Brunel it was no longer worth the effort as his time could be
spent more beneficially elsewhere. All this may not have mattered too much if
the Trustees had had the money to finish the Bridge. They could have sacked
Brunel or muddled on with him in occasional attendance. The design was
sound, no constructional problems of significance had been met by the time
the project was abandoned. The Bridge was well within the capability of the
technology of the time. However, with the problems the enterprise had to
face, although the management structure was sound, the way in which the
construction and finance were administered was woefully inadequate. The
Subscribers‟ interests were not protected: £45,000 was spent to no useful
purpose. Two piers only were completed. They stood as a memorial to a
failed venture until work was restarted in 1862. Brunel died in 1859: another
management team was to complete the construction of the Bridge.

When a number of the senior members of the Institution of Civil Engineers
decided to complete the Clifton Suspension Bridge as a memorial to their
colleague, Isambard Kingdom Brunel, the corporate vehicle chosen to carry
through the task was not a group of Trustees or some form of partnership, it
was a company. Although the Company was based in Parliament Street,
Westminster and largely financed from London, the Directors were careful to
preserve as much continuity with the past as possible. They chose the same
solicitors as the Trustees had used, Osborne Ward & Co., a firm which,
fortunately, had an office in London as well as Bristol, and selected as one of
their bankers Sir William Miles & Co., again a Bristol firm which had acted in
the same capacity for the Trustees earlier.663
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Those who sat round the table at 19 Great George Street, Westminster on the
22nd May, 1860 were of a very different background from the Trustees who
sponsored the first attempt to build the Bridge. Of the eight present, four were
professional engineers, John Hawkshaw and W. E. Barlow amongst them,
John Cochrane and Charles Waring were contractors, Charles Edward Ward
a solicitor, a partner in Osborne Ward, and the only one who had no
professional expertise to contribute was Mark Huish. Perhaps this was why
he was chosen as Chairman.664 This was a very different set up from the
amateurs who sponsored the Bridge originally, all of whom were drawn from
the Bristol establishment and none of whom, Thomas Guppy and possibly the
Acramans apart, had any engineering experience.

The Clifton Suspension Bridge Company, although established by Act of
Parliament with its own particular objectives, governance and other
procedures, was, nevertheless, a corporate body in which the Directors were
directly accountable to the proprietors.

They were the custodians of the

shareholders‟ funds, charged with the responsibility of constructing the Bridge
and, when it was completed, managing it in the interests of those
shareholders. There were limits placed on the dividends the Company could
pay and in certain other respects the Directors were constrained in the way in
which they managed the business.

However, from the day to day

management point of view, it was a conventional company.

The organisation of the construction of the Bridge was straightforward. The
Directors met regularly. Thomas Airey was appointed Resident Engineer by
the contractors reporting to, effectively, Hawkshaw and Barlow, with overall
responsibility for building the Bridge. The contractors, who carried through all
aspects of the construction work, were Cochrane & Company. This made
management and control much easier to exercise from the Directors‟ point of
view as it left the problems of the detailed management of materials and
labour with the contractors. The lines of communication and management
control were not confused by working through a committee. The management
664
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team had the added advantage that the Company Secretary, Christopher
Claxton was also a civil engineer with experience in certain aspects of bridge
construction. He had been involved in building the bridge at Chepstow for
example, and had been a close friend of Brunel during much of his career.
The design engineering input came from John Hawkshaw and William Barlow,
both of whom were at the pinnacle of the engineering profession.

The

Directors included George Parker Bidder, another eminent civil engineer.
There was also John William Miles, who besides being a Director of The
Great Western Railway was a Bristol banker. The Directors of the Clifton
Suspension Bridge Company had at their disposal a “dream team”. All those
who occupied key positions, Hawkshaw, Barlow, Claxton, Bidder, Miles, Airey
and Cochrane & Co. were experienced and had the skills necessary to
complete the Bridge in plenty. The team did not consist of an inexperienced,
if talented, engineer in his early twenties and a group of Trustees who, very
largely, represented the good intentions of the Bristol establishment rather
than any engineering management capability.

In addition to this, the

engineering challenge presented by the Clifton Suspension Bridge had
diminished. What had been at the limits of technology in the 1830s was little
more than an interesting engineering exercise in a dramatic setting in the
1860s. There was no reason for anyone who had an engineering background
to doubt that the Clifton Suspension Bridge would be completed with ease
when work restarted in 1862. And so it was. When completed the drama of
the Bridge owed more to its location than to the audacity and creativeness of
the engineers and contractors who built it.

After the Company was formed, nothing of significance happened on site at
Clifton until the chains from Hungerford became available. This happened in
December, 1862665; from that date it took only two years for the structure to be
completed. The work was carried through without difficulty or interruption.
From the start the project was handled purposefully, the management, the
engineers, the contractor and the workmen were all competent and adequate
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money was available. The Bridge was opened for foot traffic on the 9 th
December, 1864.

This contrasts with the start, stop and indecision of the earlier attempt to
construct the Bridge. A ceremonial start was made on the 21st June, 1831. At
the end of October that year the Bristol riots broke out, the project languished
until the first stone was laid to start the Leigh Woods abutment on the 27 th
August, 1836.666 Work continued, again with delays and interruptions, until
February, 1843 when the Trustees finally gave up, having no money left. It
can be argued that as the construction of the Leigh Woods pier, the most
substantial structure of the whole Bridge, was necessarily a slow and
laborious process, it is unfair to compare the two periods in this way. This
may be so in part but a close reading of the Trustees‟ records and those of the
Company makes clear that there was more to it than that. The Directors were
more purposeful and decisive than the Trustees. They planned and prepared
better, they made decisions and, most important of all, they made certain they
had enough money before they started work. It should not be forgotten that
the Trustees put the Bridge in hand knowing that they had insufficient money
to fund the job, even assuming that Brunel kept to his budget.

Initially, the Company based itself in London at 53 Parliament Street,
Westminster, the London office of Osborne Ward & Co. It was not until the
Bridge was completed and revenue earning that the Company re-located its
office to Bristol. Three of the Directors, however, lived in Bristol and, except
when attending Board meetings in London, operated from there. The Bristol
Directors had their own seal so this arrangement, which was useful as well as
expedient, also had some formality.667

John William Miles was the most

influential of them, not only was his family‟s firm one of the bankers to the
Company, the other was Barnetts Hoars & Co. of London, he was also, as
mentioned above, a Director of The Great Western.668
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The Directors tended to split their duties; those who were London based dealt
with engineering matters while the Bristol members were concerned with local
affairs. The latter negotiated with Sir Greville Smyth concerning the greater
Bridge width he asked for:

authority to treat with him was deputed to a

Committee consisting of the „Bristol‟ directors plus A. J. Knapp on the 6 th
September, 1860.669 670 Arthur John Knapp was appointed to the Board in the
early months of 1862.671 He became Chairman shortly after the Company
moved its office to Bristol and was in the Chair at the Thirteenth Ordinary Half
Yearly Meeting in July, 1867672.

By this time, Mark Huish, who lived at

Bonchurch on the Isle of Wight had retired not only as Chairman but also as a
Director. Knapp lived in Clifton and remained Chairman until the 9th February,
1883 after which he was Deputy Chairman briefly. His death was recorded at
the Board Meeting of the 9th March, 1883. Whilst the Chairmanship passed to
Bristol, Captain Douglas Galton of Chester Street, Grosvenor Place, London
remained Deputy Chairman until Knapp briefly assumed that office.673 674

The Directors were paid for carrying out their duties. For the amount of time
they appear to have devoted to their work, their remuneration was excellent.
It could not be argued that being a Director of the Clifton Suspension Bridge
Company was a person‟s contribution to society. On the 7 th March, 1865,
three months after the Bridge was opened, a special meeting of the Directors
was called to consider a number of matters which included how a cheque for
£950, allowed by the Shareholders, was to be split amongst the Directors.
The Board decided that Mark Huish would receive £243 7s. 10d., Douglas
Galton £98 2s. 10d., W. S. Nicholson £188 8s. 7d., A. J. Knapp £133 9s. 5d.,
J. Ford £121 13s. 10d., Isaac A. Cooke £82 8s. 9d., J. W. Miles £58 17s. 8d.
669
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and George Parker Bidder £23 11s. 1d..675 The split in the remuneration is
an opportunity for speculating on how the Directors collectively perceived their
individual contributions. It was, presumably, an amalgam of the office they
held and an evaluation of their input to the deliberations of the Board. Huish‟s
rewards are understandable; he was the Chairman. Knapp was a particularly
active member of the Board. The surprise is Bidder; he was an eminent
engineer and a foil for Hawkshaw and Barlow when technical matters were
discussed. To be the lowest paid of the Directors for the year in which the
Bridge was completed and opened seems extraordinary. Maybe he was just
too busy to contribute, or alternatively, he was satisfied with what his
professional engineering colleagues were doing and saw no reason to
comment. As has been said before, the completion of the Clifton Suspension
Bridge was no great event from an engineer‟s perspective.
The meeting of the 7th March, 1865 was also the occasion on which
Christopher Claxton retired as Company Secretary. By this time he was an
elderly man, some 16 years older than his friend Brunel would have been. His
retirement severed a connection with the Bridge which had lasted for a
generation just as much as it was the end of a professional career. At 75
years of age he had nothing further to contribute. The surprising thing is that
he continued to work for so long. The £50 the Directors gave him on his
retirement were a little enough recognition of his contribution.676
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Chapter 17:
Tolls
The Clifton Suspension Bridge was regulated by Act of Parliament. While the
Directors had discretion in the level of tolls they charged, they were subject to
a maximum figure for each category of use. The tolls specified in the 1830
Act were:
1. For every horse drawing any coach, barouche, sociable, berlin, chariot etc.
6d.
2. For every horse or beast drawing any stage coach carrying inside and
outside not more than 9 persons. 6d.
3. For every horse or beast drawing any stage coach carrying inside and
outside more than 9 persons not exceeding 16 persons. 7½d.
4. For every horse or beast drawing any stage coach carrying inside and
outside more than 16 persons. 9d.
5. For every horse or beast drawing a caravan or tilted waggon carrying
passengers for hire 6d.
6. For every horse or beast drawing any waggon, wain or cart of not more
than 2 horses or beasts 4½ d. or if 3 or 4 horses or beasts 6d. or if more
than 4 horses or beasts 9d.
7. For every horse, mule or ass laden or unladen not drawing or carrying
more than one person 2d.
8. For every horse, mule or ass laden or unladen carrying more than one
person 1d. for each additional person.
9. For every drove of calves, swine, hogs, sheep or lambs, 3d. per score & in
proportion for a lesser number.
10. For every foot passenger each pass or re-pass, 1d.
11. Every person who rides on a waggon, wain, cart etc. (not usually used for
passengers) 1d. for each person.
12. For every carriage with 4 or more wheels not drawn by any horse or beast
but propelled by machinery, 2/-.
13. For every carriage with 3 wheels or less not drawn by any horse or beast
but propelled by machinery, 1/-.
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In every instance the toll quoted was the maximum permitted and was to be
paid before passing through the toll gates. Unless a vehicle was plying for
hire, the return journey, if made on the same day was toll free. There were
exemptions from tolls, the Post, the armed forces in uniform and any horse
belonging to the King. Further, going to and from the election of the Member
of Parliament did not incur a charge.677

The tariff suggests that the maximum tolls were structured slightly to favour
farmers and tradesmen. Two horses drawing a barouche could incur a toll of
1/-, two horses drawing a waggon could cost the driver 9d. The difference is
significant but not striking. The only „bargain‟ seems to have been a drover
driving animals across the Bridge.

The maximum tolls allowed were

substantial in all categories. If one equates a coach drawn by two horses then
with a motor car today, one has a maximum toll of 1/- payable under the 1830
Act, perhaps £3 in today‟s money, compared with 20p. in 1999.678 Clearly,
one cannot realistically compare the two sets of circumstances separated by
nearly 170 years. But what can be said is that if the maximum toll was levied
for a carriage, the sum would have been significant for all but the well-to-do.
Farmers and tradesmen would not have used the Bridge unless they had to.
What was asked of the public to cross the Bridge was far from William Vick‟s
ideal of a crossing free to all. In the event, the tolls of the 1830 Act were
never applied as the Bridge was not completed under that piece of legislation.

The Act of Parliament under which the Bridge was eventually completed was
that of 1861. As in the earlier Act, the Directors were permitted to erect toll
gates and collect tolls. The toll structure was, although similar to that of 1830,
not so complex and so much simpler for the toll collectors to apply.
1. Every horse or beast drawing any coach, barouche, sociable, berlin,
waggon, cart, wain etc. 6d.

677
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2. Every horse, mule or ass laden or unladen not carrying more than 1
person 2d. If more than one person 1d. per additional person.
3. Drove of oxen or other meat cattle 6d. per score.

In proportion for a

greater or lesser number.
4. Drove of calves, swine, hogs, sheep or lambs 3d. per score. In proportion
for a greater or lesser number.
5. Foot passengers driving or accompanying any waggon, wain or cart 1d.
6. For every person who shall ride on or in any waggon, wain or cart etc. or
shall ride upon any horse or beast 1d.
7. Every carriage not moved by horse or beast but moved by machinery 1/per wheel.
The tolls specified in the Act were, as in 1830, the maximum the Directors
were permitted to charge. Further, they were for one passage across the
Bridge only, unless the return journey was made the same day, in which event
the second toll was waived. The exemptions from tolls were generally the
same as in the earlier Act with the addition of Sir John Henry Greville Smyth
who was exempted in consideration of his £2,500 donation to the Bridge. This
exemption was for 30 years and extended to his successor and those
travelling on his business.

Powers were given to the Directors to compound the tolls by the year or for a
lesser period, that is, to issue season tickets, tickets which were not linked to
a specific number of crossings. They could also lease the tolls for a period
not exceeding seven years, namely to let the collection of tolls to a third party,
giving that third party the benefit of the income so collected in return for a
fixed sum paid to the Company each year. The Directors were also permitted
to instal weighing machines and to empower the toll collectors to weigh
carriages and other vehicles if they suspected they were more than 6 tons in
weight.679

Although much easier to apply, the tolls laid down in the 1861 Act were still
intended to be comprehensive and to cover all possibilities. But the provisions
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needed interpretation to become entirely practical. The Bridge was formally
opened to foot passengers in early December, 1864. The Directors met a few
days later on the 12th of the month. Amongst the matters discussed was the
price to be charged for annual tickets; this was set at 10/6. Although the
Minutes are not specific, it seems that the ticket they were discussing was for
foot passengers, not for horses or vehicles.

For £5 a household could

purchase an annual ticket for all who lived “under the same roof”. This gives
some indication of how large these mid Victorian households were, including
not only parents and children but also staff and, possibly, grandparents. In
addition to „fine tuning‟ the tolls, the Directors also had to deal with the
problems of day to day management. Perambulators were banned from the
Bridge as “ill consequences have resulted”. The Minutes are not specific as to
what these ill consequences were but those who have crossed the Bridge in
early December in wind, cold and rain do not have to use their imaginations to
guess what the Directors were probably referring to.

Another problem this Special Meeting grappled with was the inadequacy of
the toll collectors both in numbers and powers.

The Board decided to

increase their numbers from three to four and to apply to the Somerset
Justices of the Peace for them to be appointed as constables.

It would

appear that the public was so thronging the Bridge that the collectors were
unable to cope and that a sufficient number of people were passing through
the toll gates on to the Bridge without paying as to give reasons for
concern.680 At the following meeting Osborne Ward were instructed to make
formal application to the Somerset bench for the collectors to become
constables.681

This move was premature as the heavy foot traffic across the Bridge had as
much to do with the curiosity and novelty of crossing the Gorge at such a
great height as any intent to cause a disturbance or to deprive the Company
of its financial dues. The Board probably realised that the numbers would tail
off in the early months of the New Year but they did not wish to take the risk of
680
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supplementing the large number of pedestrians with wheeled traffic without
having the means of disciplining and controlling the crowds.
January, the Board decided to open the Bridge for

On the 17th

“the passing and re-

passing of horses, cattle and carriages” on and after the 23rd January.682

While the traffic was settling down to a more stable and predictable pattern,
the Directors judged it prudent to issue bye-laws governing the manner in
which tolls were collected.

These bye-laws also formalised the ban on

perambulators and extended them to cover wheelchairs using the footpaths.
However, should carriage traffic allow,

both were permitted to use the

roadway. Once these bye-laws had been agreed, the Directors put in formal
form and sealed their decision to open the Bridge to horses, cattle and
carriages. Carts and wains were not included.683 The Bridge was at last in
daily use by several types of traffic. The Directors were then able to devote
their best efforts to the sound management of the business.

Although some work had to be done, tidying up the Bridge site and settling
contractors‟ accounts in the Spring and Summer of 1865, the most important
change was that the Company now had an income and had ceased to be a
drain on the Shareholders‟ pockets. In the 22 days from the 9 th December to
the 31st December, 1864, the total the Company received in tolls was £500
2s. 3d., entirely from foot passengers.684 It was not until after the First World
War that a sum in excess of this was received in a full month from all types of
traffic. The Directors‟ concerns about controlling the flow of people, collecting
tolls and ensuring that the Company‟s income was protected were short lived.
By the end of January, 1865 the mass of humanity had disappeared and the
long term pattern of traffic was emerging.

The Board no longer pressed for

the toll collectors to become constables.

It was not until July, 1867 that the Directors started to report the Company toll
income annualised into traffic type.
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rudimentary and unsatisfactory for precise analysis, they are sufficiently
informative to permit some assessment of the volume of traffic to be made.
The total toll income for the year to 31st December, 1867 was:

Category

Toll Income

Carriages

£ 737 5s. 1d.

Horses

£

Weekday foot passengers

£1,001 3s 8d.

Sunday foot passengers

£ 234 8s. 0d.

Sundry traffic

£

30 13s. 9d.

2

7s. 2d.685

If one assumes that the average carriage was drawn by two horses and that
the toll paid for was the maximum provided for in the Act of Parliament, the toll
due for each carriage becomes 1/-.686 This means that 14,745 crossings took
place during the twelve months plus a proportion of this number when the
return journey was made the same day.

This gives an average of 40

crossings a day, somewhat more than three per hour over a twelve hour day.
Obviously this figure must be very tentative; it assumes a two horse carriage,
a maximum toll level, no season tickets and no return journeys but as an order
of magnitude it must be correct. It gives „feel‟ for what was happening.

Assuming foot passengers paid a penny, the total number of tolls paid in the
year becomes 296,540 or about 812 per day on average. In the case of foot
passengers, it is reasonable to assume that the vast majority re-crossed the
Bridge the same day, as it is unlikely that many of them were travelling
anywhere:

they were exercising themselves.

If these assumptions are

correct, one must draw the conclusion that the Bridge was overwhelmingly
used by pedestrians, about 68 tolls were taken each hour, somewhat more
than one a minute over a twelve hour day. Again, it has been assumed there
were no season tickets. Based on the assumption that each horse and rider
paid a toll of 1d., there were just short of 7,400 crossings in the year, again
685
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ignoring return journeys made the same day, about 20 per day, less than 2
each hour over a twelve hour day, an insignificant number.687

Although it is highly likely that some commercial vehicles used the Bridge and
are included under the heading of Sundry Traffic in the toll returns, it is
unlikely they ever formed a significant proportion of the tolls collected each
day.

This conclusion is consistent with the singular lack of reference to

waggons, wains and carts in the Company records, whether they were reports
to the Shareholders or the Minutes of the Directors‟ meetings. It is very likely
that the Clifton Suspension Bridge was largely a leisure facility for the
population of Bristol, Clifton and visitors. It was also a means for the well-todo to cross the river in their carriages with style.
As early as January, 1866, after just one year‟s experience, the Directors
decided to explore the possibility of letting out the toll income of the Bridge. 688
The Company would forego the toll income in return for a fixed sum per
annum. This had certain advantages from the Directors‟ point of view. It
relieved them of the responsibility of the day to day management of the toll
gates and the traffic crossing the Bridge, and it gave them a fixed sum on
which to base their budget. To be set against this was that, as they were no
longer directly involved in day to day events, they were not in such a good
position to protect the integrity of the Bridge structure and roadway. They
were in the hands of their tenants as any landlord is when a property is let out.
Following an advertisement placed in the Bristol newspapers, four tenders
were received. After due consideration the Secretary of the Company wrote
back saying the offers were not acceptable. When the Directors next met on
the 23rd March, they concurred with this action.689

With only one year‟s

experience behind them, this had to be the correct decision.
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So the Directors did occasionally change the tolls charged at the gates for
single crossings during the early years in an attempt to increase the
Company‟s income as the mix of traffic types became clearer. They also
reviewed the sum charged for season tickets. What concerned them in the
autumn of 1867 was how few such tickets were sold to foot passengers. The
tickets came in three types, green at 10/6, blue at 10/6 and red at 5/-. The
numbers sold in 1867 of each were 2, 34 and 34 respectively. While the
Board thought the prices were too low, in view of the poor sales it decided to
discontinue the green tickets and to leave the charges for the blue and red
tickets as they were.690 The Directors did, however, clarify what types of
pedestrian were covered by each ticket type.

The blue ticket was for

householders and the red was for any additional members of a household in
which the householder already held a ticket. This latter included servants,
who were to be named individually on the tickets. The blue tickets were also
for tradesmen serving the houses on the Leigh Woods estate.

The 10/6

covered not only the tradesmen but also their servants when attending houses
in the estate.691 692 The season ticket regime was carefully orientated towards
the expectations of the well-to-do middle classes and their needs. From the
Shareholders‟ perspective, this was not unreasonable as the middle classes
were, overwhelmingly, the source of the Company‟s income.

Once these minor changes had been made, the toll structure was left
substantially unaltered until the coming of the motor car, although experiments
were conducted with books of tickets for foot passengers in 1870. A book of
50 was offered that year for 2/6, one ticket was required to go on to the Bridge
and another to pass from the Bridge to the Clifton side, the production of the
ticket book, or like tickets “clearing the Gate both ways on the Leigh side”.
Two tickets were thus needed to cross the Bridge. If, however, a passenger
went on to the Bridge from the Leigh side and returned there, no further ticket
690
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was needed to leave the Bridge. This arrangement was tailored, presumably,
to meet the needs of those who wished to view the Avon Gorge from the
Bridge rather than to cross it. But, they had to start from the Leigh side,
otherwise they were charged twice.693 This differential toll procedure was
adopted for a trial period.

The Directors, while holding the toll tariff intact, were flexible in certain
unusual situations. Wiseman, a master at Clifton College, was organising a
paper chase for his boys. He wrote to the Company asking for a concession,
could the toll be commuted to a lump sum as “it is found they (the boys) were
much chilled in stopping to pay the toll?”.

Presumably this is what had

happened on an earlier occasion. The Secretary was instructed to make an
arrangement with Wiseman. No doubt the Directors were not concerned with
setting a precedent as paper chases were uncommon.694

By the end of the First World War, the Directors were more flexible in their
thinking about tolls.

Forty years earlier they were only willing to make

concessions, as with the paper chase incident, in exceptional circumstances.
In December, 1920 they “did a deal” with Clifton College selling it an annual
ticket for £100. This covered lorries and other vehicles, together with the
boys, masters and officials riding or walking to and from the College sports
ground in Long Ashton, an unlimited number of Bridge crossings was allowed
in the price of the ticket. Further, the Directors agreed to take the payment in
two tranches, £50 immediately and £50 on the 1st July. The annual ticket
was, however, to cover movements to and from the school sports field only.
The cars used to carry the boys to the ground were to be clearly identified.
Vehicles crossing the Bridge, if it was used for other activities, would be
required to pay the usual tolls. An exception to this ruling was made for just
one car: that vehicle‟s number was to be registered with the Company so that
it could be identified with certainty. The groundsman, however, who drove a
motor cycle and sidecar could come and go as he thought fit, toll free unless

693
694

st

Board Minutes 1, 31 December, 1870.
th
Ibid 17 February, 1882.

252
there was a passenger in the sidecar, in which event a toll was due. 695 The
thought that went into this complex arrangement suggests that the Directors
were anxious to do the best they could for the College and so the boys, while
protecting the Company‟s interests by ensuring that when the sports ground
was not the destination the full tolls were paid except for one car and the
groundsman.

As the post war years wore on, the number of cars using the Bridge increased
relentlessly. While in the early years the Directors had been concerned about
horses trotting over the suspended deck, they became increasingly worried
about cars crossing at speed. Those drivers who held season tickets tended
to do this as they did not have to stop at the toll gates to pay their tolls. One
year, 1926, rather than just confront offenders as and when they were caught,
the Directors resolved to issue a notice drawing the matter to the attention of
all season ticket holders when new tickets were issued.696
In December, 1928 a thoroughgoing review of the Company‟s finances was
initiated. It involved various aspects of the Bridge‟s affairs, particularly the toll
tariff.

Professor Robert Ferrier, who usually concentrated on engineering

matters, was the driving force behind this activity.

Two aspects of the

Directors‟ deliberations are striking, firstly that the tolls under consideration
bore a close resemblance to the figures which were incorporated into the
Company‟s Act of Parliament in 1861, if one assumes that motor vehicles had
replaced horse drawn vehicles and, secondly, that while the tariff was
generally simplified all the changes made to toll charges were reductions not
increases. Consideration was given to the needs of the frequent traveller.
Books of tickets were priced favourably and annual ticket prices were made
more attractive.

Ferrier proposed that the tolls of 6d. single and 9d. return for motors,
irrespective of the horse power of the car, were replaced by a differential tariff
of up to 8 hp, 4d. single, 7d. return, 8 to 16 hp, 5d single and 8d. return, and
695
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above 16 hp 6d. single and 9d. return. He further suggested that the price of
an annual season ticket followed the same pattern and that a flat charge of
£10 10s. was replaced by up to 9 hp £5, 9 to 16 hp £7, and above 16 hp £9.
If, however, those wishing to use the Bridge preferred to buy books of tickets
that the price per book would be the same irrespective of the size of the
vehicle. Ten return tickets would cost 6/- and 20 would cost 12/-. These
charges were reductions of 1/- and 2/- respectively on the existing rates.

While reductions were considered desirable for private cars and commercial
vehicles of under 30 cwts., the tolls for heavier commercial vehicles of more
than 30 cwts. were to remain unchanged. The first vehicle was to continue to
be charged £12 12s. for an annual ticket and second and subsequent vehicles
in the same ownership £10 10s. Similarly, no alteration was made to the toll
charged for charabancs as the Directors “considered it undesirable to agree to
this suggestion as they felt the alteration (to charge 4/- return instead of 4/each way) might be a means of attracting more charabancs and buses which
they thought would do considerable damage to the macadamised road on the
Leigh side of the Bridge”. In addition to these changes, the tolls for bicycles
and motor cycles were reduced as was the price of books of foot passenger
tickets. Further, the restriction on the number of passengers on motor cycles
with side cars was removed. The result of these changes was that everybody
and all vehicles using the Bridge benefited from the reductions in tolls or the
removal of restrictions, except for those who drove large cars or owned heavy
commercial vehicles or charabancs.697
While commercial vehicles got „short shrift‟ from the Directors, horses and
horse drawn vehicles received no attention at all. This was not surprising as
the toll income from carriages was falling not only in relative but also in
absolute terms. The income from carriages and horses in 1929, the year in
which the Directors made their decisions on tolls, was £119 16s. and from
horses £13 10s. 4d. out of a total of £7,143 9s. 5d. The eclipse of the horse
was nearly complete. While in the early days of the Bridge, the „horse‟ had
697
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played a significant, if not large, part in its economics, it was not longer worth
even a discussion.698 699

During the 1930s the possibility of further reducing tolls was discussed from
time to time.700 The Directors were conscious of their responsibilities as the
custodians of an enterprise which was a public amenity as much as a profit
making venture. With the ever increasing use of cars to fuel the expanding
income of the Company, the dilemma as to whether it was more appropriate
to reduce tolls or to build up the financial reserves of the Company, was ever
present. The dividend payable to the Shareholders was capped by Act of
Parliament and any “excess profits” beyond that could only speed up the rate
at which the Trustees were purchasing shares and buying out the debentures.
So, the discussion on how to respond to the Company‟s increasing prosperity
was limited in its scope.

In the summer of 1937 Robert Ferrier and the Chairman, E. M. Harvey,
studied the toll tariff in detail again. They decided to recommend that a share
in the increasing prosperity of the Company was passed back to those who
were creating it, the regular users of the Bridge. The Board agreed to reduce
its charges selectively. The principal alterations were, foot passengers‟ return
2d. to 1½d., bicycles‟ return 2d. to 1½d., foot passengers 50 tickets in a book
2/6 to 2/-, motor cars 10 x 9d. tickets in a book 6/- to 5/-, 20 x 9d tickets in a
book 12/- to 10/- and motor lorries 22 x 1/- tickets in a book 20/- to 17/6.
There were also substantial reductions in annual tickets.701 These were the
last changes made to the toll tariff before the outbreak of the Second World
War. The advent of Government restrictions, in particular fuel rationing and
the reduction in travelling generally in war time, caused the volume of traffic
using the Bridge to fall, although this was ameliorated to a degree by military
activity. The financial position of the Company changed for the worse and in
698
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December, 1941 the Directors were forced to increase the price of certain
tickets.

A book of 20x 6d. motor tickets went up from 5/- to 6/-, 20x 1/-

commercial motor tickets from 17/6 to £1 and 50 x 1d. pedestrian tickets from
2/- to 2/6. Although these were substantial increases, they were no more in
magnitude than the reductions which had taken place in 1937. Further, the
war time years were inflationary times.

The same Board meeting which

decided to increase the ticket prices also agreed to pay a “war bonus” of 10/per week to all members of staff.702 703

While there had been relative price stability from 1864 to 1914 and again from
1919 to 1939, which meant in general terms the tolls of 1939 bore some
resemblance to those laid down in the Act of 1861, this was not so after 1945,
although it was some years after the Bridge was passed back to the Trustees
on the 1st January, 1953 before the full impact on toll levels of an inflation
prone national economy was felt.

The Third Schedule of the Clifton

Suspension Bridge Act, 1952 laid out the “Tolls in respect of Foot Passengers,
Vehicles and Animals” making use of the Bridge makes interesting reading.
All the traditional categories remained from the 1861 Act although re-grouped
and re-presented. “For every four or less number of oxen, cows, bulls or head
of neat cattle less than twenty, 2d. single” ……… “If more than twenty for
every score or part of a score 1s. 0d. single”.

One wonders when the

Suspension Bridge toll collectors of 1953 last saw a bull, let alone an ox, cross
the Bridge. But such an event was provided for. Noticeably, no preferential
tolls were provided for animals except beast of burden, horses, mules and
asses making a return journey. The road to the cattle market seems to have
been a one way street as far as the Trustees were concerned. The tariff
provided for horse drawn vehicles 1/- single, 1/6 return, motor cycles 5d. and
8d., cars or hackney carriages 1/- and 1/6, commercial vehicles not exceeding
1½ tons 1/3 and 2/-, exceeding 1½ tons and not 2 exceeding tons 2/- and 3/702

th
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awarded during the war. If these increases were identified separately from an employee‟s
basic pay, this gave the employer theoretically the opportunity of clawing it back after the war
was over. These war bonuses were frequently not consolidated into an employee‟s basic pay
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and over 2 tons 5/-. No toll was given for a return journey in this category.
This and the level of toll for such heavy vehicles suggests that the Trustees
continued to want to deter traffic of this weight. For foot passengers the toll
for those who entered upon the Bridge but did not cross was 3d., those who
crossed was 2d. and those who crossed and returned 3d.704

In the 1861 Act the toll for 20 oxen or other neat cattle was 6d for a single
crossing. By 1952, it had become 1/-. The corresponding figure for horse
drawn carriages was 6d. per horse, in 1952 it was 1/- irrespective of the
number of animals. Other categories show similar increases in the toll but, as
mentioned earlier, the figures at the two dates can be related. They were of
the same order of apparent magnitude. The 1952 tolls were, however, much
less than those of 1861 in „real‟ terms. This was because the volume of traffic
had increased enormously overall and the users were benefiting from the
lower tolls in „real‟ terms that the Trustees could charge as a result. In 1952
the Bridge was much more affordable than in 1864; it had become a people‟s
Bridge.

The Bristol Evening Post published a special feature on the hundredth
anniversary of the Clifton Suspension Bridge being opened to traffic on the 9th
December, 1964. It reported that in a single year, the twelve months to the
end of September, 1964, 625,000 people had crossed the Bridge on foot,
motor cyclists numbered 135,000 while there had been 2,550,000 motorists
and, shades of the Bridge‟s Victorian past, just 350 horses, a total of
3,310,350 crossings in all, or 9,070 per day, 378 per hour.705 While these
figures are not precise, if only because they are „rounded‟, they are dramatic
enough when compared with the author‟s estimates for 1866, 296,540 foot
passengers, 14,745 carriages and 7,400 horses. The Directors of the 1861
Company did not know what a bargain they were delivering to the citizens of
Bristol and the city's hinterland and how much traffic the Bridge could carry if it
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was carefully nurtured and maintained: an excellent return on the £91,600
spent on constructing it.706

706
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Western Daily Press 23 January, 1903.
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Chapter 18:
Debentures
In addition to the share capital of the Clifton Suspension Bridge Company,
there was a further source of funds for the construction of the Bridge. The
Directors were empowered, under the Act of Incorporation, to borrow a total of
£11,600 which taken with the authorised share capital of £35,000 put £46,600
at the disposal of the Board, should the Directors be able to raise this sum.
The estimated cost of finishing the Bridge was £45,000.707 The Directors,
when they wished to issue financial instruments for this purpose, were
required by the Act to secure authority to do so from the Shareholders in
General Meeting. Further, no money could be borrowed until the full £35,000
had been subscribed and 50% paid up.708 As it was known from the outset
that the Bridge could not be finished for just the share capital the Board and
the Shareholders would have realised from the outset that a loan would be
needed. The reason for this two tier financing is obscure. No rationale for it
was given in the Company‟s Minute Book, nor was any specific statement
made to the Shareholders in Ordinary Meeting about it. Borrowing money to
fund the construction of the Bridge meant that interest payments probably had
to be met before the Company was earning money. It was, in part, borrowing
money to pay interest on money already borrowed. This might be justified if
the Proprietors owning the risk bearing capital benefited but as their dividend
was capped at 7½%, it is difficult to see why the Directors went forward with
this particular financial structure, unless they thought they could not raise
£46,200 wholly in risk capital.

The Directors knew, however, how to handle the situation that they had
brought upon themselves.

As late as the first half of 1864 insufficient

subscribers had come forward to take up all the 3,250 shares on offer: 709 the
total taken was only 3,138. Although, as £9 per share had been called down,
707
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£27,539 had been received which was well in excess of the £17,500 cash
requirement imposed by the Act to allow the Directors to go to the
Shareholders to borrow money.710 By the next Proprietors‟ meeting on the 9th
February, 1865, not only had

the full 3.250 shares been taken up, the

Directors had issued £2,600 in debentures at 5% interest. They had been
granted powers to do this at a Special Meeting of the Shareholders.711
The Bridge was opened on the 9th December, 1864. By the 31st December
that year, the Company had only disembursed £36,730 14s. 9d.

As the

Directors did not provide a Balance Sheet for this date, one cannot know the
extent of the Company‟s liabilities then, but when they did eventually publish a
Balance Sheet (31st December, 1868) it showed that £46,600 had been spent
“By Land and Works and incidental expenditure on Capital Account”. 712 This
suggests that the Directors handled the Company‟s cash flow very adroitly
while the Bridge was being built as very much more than £36,730 14s. 9d.
must have been committed and spent by the time the Bridge was opened
even though some expenditure took place after the 9 th December to finish it
out. The accounts for Half Year to the 30 th June, 1865, the first full six
months‟ period after the Bridge was first opened to foot passengers, the
interest on debentures was £259 14s. 5d. which suggests that the average
sum borrowed during that period was somewhat more than £10,000. 713 This
implies that the Directors delayed issuing debentures for as long as possible
and when they did issue them, they did so quickly to pay off the Company‟s
substantial debts.

It would have been hard for major creditors such as

Cochrane & Co. to press for final payments until the Bridge was in use and
demonstrably sound. Alternatively, the likes of Cochrane & Co, may not have
pressed for payment until they knew that the Company had cash in hand .
Cochrane was one of those who gathered at 53 Parliament Street to discuss
the possibility of completing the Bridge: he was in on the enterprise from the
start and had benefited from it and was probably pleased to accommodate the
Board in this way. For their part, the Directors no doubt planned to borrow as
710
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little money as possible until the Bridge was opened and paying its way. It
was much easier for them to raise money on favourable terms for an
enterprise which was generating cash. This would ensure interest payments
were paid in full and on time. By the end of 1865 all the £11,600 had been
raised at 5%. The loan was costing the Company £580 per annum.714

It is worth noting that the total cash the Company raised was £46,600 in
shares and debentures excluding Sir Greville Smyth‟s donation of £2,500. If
non-payers, of whom there were very few, are ignored, the cost of finishing
out the Bridge was put at £45,000 in 1861. This estimate was exceeded by
£1,600, giving a total of £46,600. The coincidence that the money raised,
excluding Smyth‟s gift, matched the money required exactly is too neat to be
believable but, of the two figures the one most likely to have been „adjusted‟ is
the cost of finishing the Bridge. It may have been in reality somewhat less:
having raised the money, the Directors just spent it elsewhere on capital
account. Items which could have been charged to maintenance in the early
months of the Company‟s trading may have been put down to the cost of
constructing the Bridge. This was, and remains, a common practice on major
capital projects when an estimate is „undershot‟.

Those who subscribed to shares did not, as a rule, increase their investment
by buying debentures also, although there are cases of other members of a
shareholder‟s family doing so.715 A low risk fixed interest investment attracted
a different type of investor.

Thomas Adams and others, Trustees of the

Friendly Mechanics Lodge of the Order of Oddfellows bought a debenture for
£200 at 5% for 5 years, I. McGregor Spence, widow, of Portsoy, Banffshire
subscribed £1,500 at 5% for 5 years and Ann Harley, spinster, Harley Place,
Clifton invested £200 at 5% for 5 years.716 These three were clearly seeking
an income, security and their money back on a fixed date.

A debenture

holder, on average, invested more than a shareholder and was more likely to
714
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be a woman, and if a woman, a spinster or a widow. There were well-to-do
women who sought a higher rate of interest than a bank would give. Widow
Spence of Portsoy, a small fishing village on the north east coast of Scotland,
was one of the most substantial investors in the Company.

Although the redemption period for a debenture was typically 5 years, it could
be less, 3 years was not uncommon and 7 was not unknown. Further, the
Company could, and did, issue debentures for differing periods at the same
time. Of the 5 certificates sealed on the 2 nd May,1865, 3 were for 5 years and
2 for 3 years to a total of £1,200.717 At 5 % the interest rate the Company
offered in 1865 was greatly in excess of the dividend the Directors could
afford to pay the Shareholders then and for many years.

This probably

tempted A. J. Knapp, a Director, when he increased his stake in the Company
to buy 2 debentures totalling £500 at 5% for 7 years rather than to increase
his shareholding. Debentures were a much better „buy‟ than shares. This
was possibly an early case of insider trading.718

When debentures became due for repayment, the Directors had three options,
to renew them on the same or different conditions, to repay the principal out of
the Company‟s cash resources or to repay the principal and to issue new
debentures to the same or less value to others. Although these three options
were theoretically available, the Directors invariably renewed debentures
when they fell due, either with the existing investor or buy finding new ones.
Because of the way in which the debentures had been issued initially,
substantial sums over a short period of time, the Directors had to take
decisions about large sums when repayments became due. On the 30 th June,
1875 they considered debenture numbers 11 - £200, 14 - £500, 31 - £500
individually and numbers 16, 17, 18, 22 and 29 - £2,150 in total as a group.
The holders of the first three wished to renew.

This was agreed.

The

remaining five asked the Directors to repay their loans. Fortunately the Board
had „other parties‟ who were prepared to take up the £2,150 between them.
The significance of what they were contending with was not lost on the
717
718
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Directors on this occasion. They had been able to deal with all the maturing
instruments without undue difficulty. If they had not done so, the Company
could have been embarrassed, £3,350 was a substantial sum to a Company
whose total income was less than £2,400 that year. The Directors had been
fortunate. Prudently, they decided to approach the holders of the debentures
falling due in the following two years, 1876 and 1877, immediately, requesting
them to renew.719 720

The Trustees, as has been mentioned earlier, were issued with 200 shares in
the Clifton Suspension Bridge Company when it was formed in 1861.

In

addition, they received £50 per annum and any surplus profits which remained
after the Shareholders had been paid 7½% dividend on their investment.721
The Trustees were thus able to start buying additional shares in the Company,
or debentures, as soon as the Company started trading as the minimum
payment due to them of £50 was not dependent on profitability as it was a
charge directly on income. The Trustees used their ever growing income to
purchase shares.

As late as the 31st December, 1930, after 66 years of

trading, the debenture stock remained as much as £11,500, only £100 had
been bought back722.

Once the Company was able to pay a dividend in

excess of 5% on its shares, it made sense for the Trustees to buy shares
rather than debentures as this would further increase their income and enable
them to buy more shares in the Company. There was a compounding effect.
The debenture element of the Company‟s financing was well judged. The
Directors were able to open the Bridge and to obtain income before they
offered debentures to potential investors. The £11,600 raised this way was
fully adequate to pay the Company‟s creditors. The only sub-optimal element
from the Trustees‟ point of view was that until a 5% or more dividend was paid
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to Shareholders, it would have been to their benefit that the £11,600 was in
shares rather than in debentures. Over the longer period, however, the way in
which the completion of the Clifton Suspension Bridge was financed served
the Trustees well.
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Appendix 1:
The Bristol Riots
There can be no doubt that the Bristol Riots were a major setback to the
development of Bristol and its hinterland.
th

destruction of the 29 , 30

th

st

and 31

The commotion, violence and

October, 1831 formed a series of

incidents virtually without parallel in England, and certainly in the West of
England since the Civil War in the 17th century. Tension mounted in the City
during the days leading up to the opening of the Quarter Sessions that month.
Sir Charles Weatherill, the Recorder of Bristol, who was opposed to the
Reform Bill of 1831 had said in the House of Commons on the 27 th August
that “the Reform fever had a good deal abated in Bristol”.

The City

authorities, concerned about the effect of Weatherill‟s remarks appealed to the
Secretary of State for military help. A troop of the 3rd Dragoon Guards and 2
troops of the 14th Light Dragoons were sent to Bristol under the command of
Lieutenant Colonel Brereton.
When Weatherill arrived in Bristol to open the Quarter Sessions on the 29 th
October, rioting broke out and a large mob attacked the Mansion House in
Queen Square. The Riot Act was read and troops were called to the spot.
Brereton gave his men no orders, so the disturbance continued. The Mansion
House was broken into and much damage caused. The rioters then turned
their attention to the Council House, but on this occasion there was a
response from the military. Captain Gage, who was in command of a troop of
the 14th Light Dragoons, acting on his own initiative, ordered his men to
charge the crowd before any damage was done to the building. Guards were
posted on both the Mansion House and the Council House and all was quiet
until the following morning, Sunday, when Brereton withdrew his troops.

Fresh attacks soon started.

The Riot Act was read again. The Mayor and

some of the Councillors escaped from the Mansion House across the roof
tops.

Brereton returned with the 3rd Dragoon Guards, but again took no

action. Gage also returned to a hostile reception from the rioters who stoned
his troopers.

Brereton then withdrew all the soldiers to their quarters at
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Keynsham at about midday. Mob rule then followed and prevailed in the City
until 5 am on Monday morning.

The prison at Bridewell was broken open and 150 prisoners freed and the
building burnt. The toll houses at Bridewell and the Mansion House were
sacked, pillaged and set alight. The rioters then turned their attention to the
Bishop‟s Palace. By this time, 7 am on Monday morning, Brereton and his
men had returned to the City. Yet again they took no action and soon moved
back to Keynsham. The mob then set fire to the Bishop‟s Palace.

By this time, much of the City centre was aflame. Brereton continued his noninvolvement until Captain Warrington of the 3rd Dragoon Guards, at the behest
of the Mayor and certain Aldermen, insisted that Brereton recalled the 14th
Light Dragoons from Keynsham. This done, the troops marched into Queen
Square, charged the rioters and the mob dispersed. The City slowly returned
to normal and peace prevailed but much of central Bristol, including practically
all of Queen Square, had been destroyed. It was, by then, well into Tuesday.

The closing days of October, 1831 shook the confidence of the burghers of
Bristol, it was a major setback and it took the City several years to recover its
confidence. Work on the Clifton Suspension Bridge, such as it was, stopped
and nothing happened until 1836.723

723

L. T. C. Rolt, Isambard Kingdom Brunel, 1959, 59, 60, 61; John Latimer The Annals of
Bristol in the Nineteenth Century, 1887 (Georges, 89 Park Street, Bristol, 1970, 146 – 179).
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Appendix 2:
Sir John Greville Smyth, Bart.
Sir John Smyth, Bart. of Ashton Court died in 1849. His sister, Florence
Upton, inherited the Ashton Court estate and other Smyth properties as his
heiress. She resumed her maiden name of Smyth even though she was 83
years of age when she inherited. Florence died 3 years later on the 15 th July,
1852. The Smyth family estates then passed to her grandson, John Henry
Greville Upton. His father, Thomas Upton of Ingmire Hall, Westmorland (now
Cumbria) had died on the 23rd December, 1843 and his elder brother, Thomas
Smyth Upton, followed his father less than 5 years later in 1848, leaving the
succession open to Greville, a minor of 16 years of age. He was born on the
2nd January, 1836.
Greville‟s mother, Elizabeth, the second daughter of Benjamin Way and Mary
Smyth of Denham Place, Bucks, was 43 years of age when when she was
widowed.

She appointed one of her younger brothers, Arthur Way, as

Steward of the Ashton Court Estate when Greville inherited the property.
Arthur was about 37 years of age when he assumed control of the Smyth
Somerset properties. Mary Way (nee Smyth) was a sister of Florence Upton
(nee Smyth). The marriage of Thomas Upton and Elizabeth Way was thus
between cousins. Arthur Way was Florence Smyth‟s nephew.

John Henry Greville Upton took the name Smyth and on reaching his majority
on the 2nd January, 1857 he assumed control of the Smyth family estates.
After this date his uncle, Arthur Way, played less part in Ashton Court
affairs724 although he advised and helped his nephew from time to time,
particularly in matters connected with the Suspension Bridge.

724

Burke‟s Landed Gentry 1858, 1113, 1249, 1250, 1296, 1297; Anton Bantock, The Last
Smyths of Ashton Court, part 1, 46, 65, 120.
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Appendix 3:
The Bristol and Portishead Pier and Railway Company
On the 29th November, 1845 the Plans and Sections of the proposed Portbury
Pier and Railway Company were deposited at the office of the Clerk of the
Peace for the City and County of Bristol. A Bill was put before Parliament and
it received the Royal Assent in 1847. The line was to run from Bedminster, on
the Bristol and Exeter Railway to the mouth of the river Pill at Portishead
where a pier was to be constructed. The proposed route did not follow the
Somerset bank of the Avon, as the Bristol and Portishead Pier and Railway
line eventually did, it cut inland away from the river and took a direct route,
with more inclines, to the coast. This railway was never built. The Act was,
however, significant for two reasons, the engineer was I. K. Brunel, and it
empowered the Company to purchase and complete the Clifton Suspension
Bridge on which work had ceased in 1843. It is possible that Brunel chose
the sub-optimal route for the railway to make any connection with the Bridge
easier.725

In November, 1862 the Plans and Sections of the proposed Bristol and
Portishead Pier and Railway were deposited with the Clerk of the Peace in
Bristol. A Bill was submitted to Parliament. It received the Royal Assent on
the 29th June, 1863. The authorised share capital was £200,000. In addition,
the Company was given powers to borrow £66,600, one third of its share
capital, on the security of a mortgage on the Company‟s assets. The total
sum available to the Directors was thus £266,600.

The first Directors,

appointed by the Act, were James Ford, George Roche Woodward, Thomas
Canning, Richard Robinson, Richard Fuidge, Michael Castle, Richard Fry and
Frederick Weatherby.

James Ford was also a Director of the Clifton

Suspension Bridge Company. The only other Director who may have had a
connection with the Bridge Company was Woodward;

he was possibly a

shareholder. The two Companies were, therefore, reasonably separate and
distinct.

725

There was no substantial overlap in the direction as there was

Portbury Pier and Railway Company, Plans and Sections, 1845, Bristol Record Office.
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between the Leigh Woods Land Company and the Clifton Suspension Bridge
Company where the two enterprises had several Directors in common.
However. at the engineering level it was different. The Railway Company‟s
engineers were McClean and Stileman of 17 Great George Street,
Westminster and W. H. Barlow of 19 Great George Street. The engineers of
the Clifton Suspension Bridge were John Hawkshaw and W. H. Barlow.

The railway branched from the Bristol and Exeter line at Bedminster, went to
the foot of Rownham Hill adjacent to the ferry, then along the river bank
beside the tow path passing beneath the Suspension Bridge and on to Pill
from whence it cut inland terminating at Portbury when a pier was to be built.
There was a short branch line to Portishead.726

The third railway proposed in the immediate vicinity of the Bridge was the
Bristol Port Railway and Pier. The Bill establishing the Company received the
Royal Assent on the 17th July, 1862. The route the railway followed was on
the Bristol and Gloucestershire side of the river Avon. It started at Hotwells
Road, Clifton, passed the pier of the “intended Suspension Bridge” and
“terminated in the Parish of Westbury-on-Trym on the Shore of the Old
Channel at the mouth of said River and a pier or jetty into such River at the
terminus of the Railway”.727 This was a much less ambitious enterprise than
the Bristol and Portishead Pier and Railway on the other side of the river. It
was designed to serve the interests of the port of Bristol and when first built
was not connected to the national rail network. The authorised share capital
was, for the Railway, £85,000 and, for the Pier, £40,000, a total of £125,000 in
£10 shares. The only Director appointed by the Act who may have had a
connection with the Suspension Bridge Company was Philip William Skynner
Miles. He was probably a member of the banking family and so related to J.
W. Miles, a Director of the Suspension Bridge Company.

But as far as

Directors were concerned, the two Companies were entirely separate.728
726
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The Directors of the Suspension Bridge Company can have had little
professional interest in the Bristol Port Railway and Pier beyond ensuring that
its construction in no way prejudiced the structure of the Bridge. They had
nothing to gain or lose from the success of failure of this enterprise. In the
case of the Bristol and Portishead Pier and Railway Company it was a
different matter as there was an element of business interdependence
between the two. Also, the Board of the Suspension Bridge Company, as
Directors collectively, and in a number of cases as investors, were concerned
to see the Leigh Woods Land Company succeed.
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Appendix 4:
The Leigh Woods Land Company Limited
Although the Clifton Bridge Act of 1830 was specific as to the setting of the
Bridge and its approaches from both the Gloucestershire and Somerset sides
of the river Avon, when the Trustees came to purchase land in Leigh Woods
for the Bridge and its approaches they were opposed by Sir John Smyth. His
grounds were that the development would deprive him of the use of 170 acres
of his land all “private property”.729 Smyth had no grounds in law for taking this
position as the Act provided for the Trustees acquiring sufficient land for their
purpose. The plans deposited with Parliament when the Bill was first put
forward, were precise as to the land needed and Smyth was presumably fully
conversant with the legalities of the situation in which he found himself.
Whether he was, as one of the magnates and greatest landowners in north
Somerset, attempting to frustrate the construction of the Bridge or whether he
was trying to exact the highest possible price for his land is not clear from the
surviving records.

Smyth refused to negotiate on any aspect of the sale of the land and the
dispute went to a Jury for a ruling. The Jury decided, as it had to do, in favour
of the Trustees making the purchase and fixed a price for the land the
Trustees had asked for, which in area was nothing like as much as Smyth had
protested about. The value the Jury put on the land, including timber, was
£l,007 a sum which was less than the Trustees had offered when they were
trying to negotiate with Smyth. The Jury‟s decision was legally binding and
Smyth sold the land to the Trustees for this sum plus £100 damages.730

During the negotiations, before the issue was referred to a Jury, the Trustees
had offered Smyth £75 an acre for the land they required. The figure was
based on an estimate prepared by W. H. Townsend, a surveyor retained by
the Trustees for the purpose.731 Other assessors valued Smyth‟s land but
729
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there was little variation in the figures which they arrived at. In August, 1831
Jeremiah Osborne, the Trustees‟ solicitor, advised his clients that the parcel of
land they wished to purchase was worth £800. A month later, in September,
further valuations were tabled for the Trustees‟ consideration. They were by
Tucker £820, by Sturge £835 and by J. Sturge £835 8s. The timber was
valued separately by J. Sturge at £246 19s. 6d. W. H. Townsend put exactly
the same figure on it. The Directors offered Smyth £1,200.732 The fact that all
the figures put forward were so nearly the same suggests the value of the
land and the timber were readily assessable.

To that extent the attitude

adopted by Smyth was ill judged unless he thought his position in society
would influence the Jury. In that he was wrong, he lost out. Smyth had been
offered £1,200, he had to settle for £1,007. This figure suggests that £75 an
acre, originally put to the Trustees by their adviser was reasonable.

In 1861 Sir Greville Smyth took an entirely different view. He encouraged the
Directors of the new Company to be much more ambitious in the Bridge they
were proposing to construct. He eventually persuaded them to increase the
width from 24 to 30 feet. The Bridge was to be not just a roadway, it was to
be a thoroughfare. To further this, Smyth agreed to pay the whole cost of the
enlargement, £5,000, made up of 250 £10 shares and a contribution of £2,500
in cash once the Bridge was finished. This was not altruism on Smyth‟s part.
The offer to finance a more substantial structure was rooted in a desire to
benefit from its construction.
In the 18th century Clifton started to benefit from the growth and increasing
affluence of Bristol. It became the most desirable part of the city in which to
live.

While Clifton was not fully developed in the 1860s, Smyth saw the

opportunity to benefit through the expansion of Clifton over the Bridge into
Somerset. In the autumn of 1862 an advertisement appeared in the Bristol
newspapers offering prizes for the best designs laying out about 170 acres in
Leigh Woods as building sites. The area proposed for development included
Nightingale Valley and Hanging Woods, notable beauty spots. By the spring
732
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of 1863 it emerged that approval had been given to a scheme for 350 houses,
a large hotel and a bridge over Nightingale Valley.

It would “doubtless

become one of the most fashionable resorts in the kingdom”. A scheme of
this size and density meant that many of the trees had to be removed to make
way for houses and that the whole character of the area, which was
attractively wooded, would inevitably change. The reaction from the public in
Clifton and Bristol was immediate and hostile. Following this outburst, Sir
Greville Smyth informed S. V. Hare, the Mayor, that he would spare the
woods provided the Corporation took a lease on the land proposed for
development for 14 years at £500 per annum plus an entry fee of £300. The
Mayor suggested an extension of the term or the sale of the freehold to the
City. Smyth was not prepared to vary his terms.733 Seemingly he just wanted
to give the City an alternative to intensive development in the belief that the
Corporation would reject his offer; it was an attempt to put a front of
reasonableness on his financial ambitions.
If it is assumed that the value of Smyth‟s land in 1862 was the same as it was
in 1831, that is £75 an acre, it was worth about £12,750 excluding timber. His
terms represented a return of £7,300 over 14 years, £521 per annum or 4.1%
approximately. This would not have been a bad return for doing nothing and
denying the Corporation the opportunity of doing anything except maintain the
woodlands at its expense. In 14 years the lease would end and the freehold
would return to him unencumbered.

It is not surprising the Corporation took

the matter no further.

In September, 1864 it was reported that Smyth had sold the land to a London
speculator for £50,000, £294 an acre. This developer put forward a plan: it
was a proposal for some 800 tenements, very largely residential in nature but
a few shops were included.

Those who saw what was proposed were

appalled by the prospect which faced the residents of Clifton, not to mention
the destruction of a large area of attractive woodland. The speculator let it be
known that he was prepared to sell on for a premium of £10,000, that was

733
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£60,000 in total.734 This was an exorbitant sum, £350 an acre for land which
was only worth £75 an acre as it was. It was learnt a little later that the
developer had been unable to pay the first tranche of the purchase money to
Smyth.735 The land at Leigh Woods was back on the market.
The Leigh Woods Land Company was formed on the 31st December, 1864
and registered on the 3rd January, 1865, by which time the Clifton Suspension
Bridge was complete and had been open to foot passengers for some three
weeks. Of the thirteen Directors, four were also Directors of, and all but four
were shareholders in, the Suspension Bridge Company.

The authorised

capital of the new Company was £50,000 in 2,000 £25 shares. Before the
Company was formed the Directors had entered into negotiations with
Smyth‟s lawyers and land agent and agreed to buy the land in Leigh Woods
from him. The Company was formed specifically to execute this agreement.
The “Directors shall apply the seal of the Company on a contract already
prepared with Sir John Henry Greville Smyth, Bart.” for £40,000.736

The Directors, in making the purchase, agreed to leave 60 acres
undeveloped. Which areas they were to be was largely left to the Board‟s
discretion except for Nightingale Valley and Hanging Woods which were
specifically mentioned in the Act for preservation.737 The Act also provided for
the public to be admitted to Leigh Woods, particularly Nightingale Valley and
Hanging Woods.738
The extent of the Leigh Woods Company‟s purchase, 168 acres, was
probably a little less than Smyth had conditionally sold to the London
speculator.739

The Chairman of the Clifton Suspension Bridge Company,

Mark Huish, mentioned the purchase at the Eighth Ordinary Half Yearly
Meeting held on the 9th February, 1865, “In conclusion, the Directors
congratulate the Proprietors on the acquisition by a Local Public Company of
734
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736
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737
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the Leigh Woods”.

While Huish himself was not a Director of the Leigh

Woods Company, one of the Directors who offered himself for re-election at
that meeting, A J. Knapp, was.740

The Directors of the new Leigh Woods Land Company were no doubt pleased
with their purchase. They could now control the development of a sensitive
area but Sir Greville Smyth had cause for satisfaction as well. He had sold
land valued about 34 years earlier at £75 an acre for £238 an acre. His only
outlay to achieve this, except for legal expenses, had been a gift to the
Suspension Bridge Company of £2,500 and an investment of a further £2,500
in shares. Only £2,500 of this £5,000 need be set against the £40,000 he
realised for his land to reach his net gain of £37,500 or £223 an acre.

The Directors of the Leigh Woods Land Company set about developing the
land they had purchased. They proposed to leave 60 acres, as required by
the Act, undeveloped; a further 20 acres were needed for roads, leaving 80
acres available for building which, it was anticipated, would eventually yield
£3,000 per annum in ground rents.741

One proposal which was put forward was for 109 dwellings consisting of 91
detached houses generously spaced on large plots of land and two terraces of
smaller properties, one of 12 houses overlooking the tow path adjacent to
Rownham ferry and a further 6 with views across Nightingale Valley. The plan
also included a church.742

This scheme was not proceeded with. It is likely

that it met too much opposition from a sufficiently large number of the more
vocal and influential residents of Bristol and Clifton as to make it impractical
for the Directors to have gone ahead.

740
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The opposition to development in Leigh Woods was vociferous and sustained.
H. A. Palmer put forward a proposal that the public should subscribe to a fund
to purchase the whole of the Leigh Woods Land Company‟s estate so that it
could be put in trust and used by the public as a recreational amenity. He
offered to head the list of subscribers with a donation of £1,000. But the
support he received was insignificant and the proposal failed. This was not an
end of the matter. Complaints continued about the extent of the land in Leigh
Woods which was being appropriated for building purposes. The pressure
was such that George Thomas, the Chairman of the Company offered to give
up his shares, he held 20 £25 shares, £500. His example was followed by Mr.
Slaughter whose holding was 10 shares, £250. These two were prepared to
sacrifice their investments on the condition that the public raised £10,000 to
secure a proportion of the land which had been designated for development.
This initiative failed too.

The money was not forthcoming.

Those who

criticised were only prepared to deploy words, they were not prepared to back
their opinions with money. The result of all these delays was that Smyth was
not paid the last £10,000 due to him until 1875.743

With such a substantial investment in the acquisition of Leigh Woods, the
Directors could not be expected just to withstand the pressure from the public
yet do nothing to further the interests of the shareholders in the Company.
The Directors of the Suspension Bridge Company were well aware of their
colleagues‟ dilemma and supported them whenever and wherever they could.
Mention was made of a road system that the Leigh Woods Land Company
proposed to construct at the Eleventh Ordinary Half Yearly Meeting on the
25th July, 1866. Two roads were in mind, the first running from the vicinity of
the Bridge in the direction of Abbots Leigh and the second towards the bottom
of Rownham Hill. The Bristol and Portishead Pier and Railway Company was
also anxious that these roads should be constructed without delay. Each of
the parties agreed to contribute one third of the cost of the development which

743
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rightly should have been borne largely, if not entirely, by the property
development company.744

The development of Leigh Woods eventually took place despite the opposition
voiced in certain quarters. When it happened it was much less structured
than was originally envisaged. The houses were large and commodious, built
for those who had „arrived‟ at the apex of Bristol society rather than those who
aspired to it.

The Proprietors of the Suspension Bridge Company were

prepared to assist in the creation of this enclave for the privileged. In 1889
the shareholders, in response to a recommendation from the Directors,
agreed to contribute £100 to the cost of building a church in Leigh Woods.
The Leigh Woods Land Company gave the one and a half acres needed for
the church site.745 While what was intended may have been in the interest of
the Leigh Woods community, it brought no direct benefit to the Proprietors of
the Clifton Suspension Bridge Company, although no doubt it furthered the
interests of the Leigh Woods Land Company.

Development did not take place quickly. Although the additional roads were
completed in 1867,746 there were negotiations going on over two years later
about the use of land on the north side of Bridge Road for building purposes,
also the importance of ensuring that houses were set well back from the
road.747

The Directors were consistent in their support of the Leigh Woods Land
Company and invariably responded constructively to any reasonable request
they received. This was to be expected as the Suspension Bridge Company
would benefit from any increased traffic over the Bridge which resulted from
housing development on the Somerset side of the Avon. The Directors of the
Suspension Bridge Company on occasion went further than they need have
done, as when in April, 1869 they reduced the tolls while the dwellings were
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being constructed.748 On occasion the Leigh Woods Land Company pushed
things too far. After their Annual General Meeting in 1878 an approach was
made to the Board of the Bridge Company asking for annual season tickets to
be issued at no cost to those people residing on the Leigh Woods Estate. The
Directors considered that this was not only undesirable but it was also in
contravention of the Act of Parliament.749 There was thus a limit to how far
the Directors of the Clifton Suspension Bridge Company would go to
encourage the development of Leigh Woods, even though a number of the
Directors and some of the shareholders had an interest in what was going on.
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