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Introductory Comments on Sources 

Henry Marc Brunel, like his father, Isambard Kingdom, and his grandfather, 

Marc Isambard, kept a diary and maintained letter books:  this biography is 

very largely dependent on these sources.  While the latter were sustained for 

most of his life, later on his career they became much less comprehensive.  

This was particularly so after William Froude‟s death in 1879.  Also, after 

Henry entered into partnership with John Wolfe Barry the latter insisted that 

the correspondence on a particular engineering project was filed with the 

firm‟s documentation and not kept by Henry personally amongst his private 

papers.  So, in the case of Tower Bridge for example, there are only Barry‟s 

words in a lecture he gave to fall back on for a detailed description of the 

project.  We are thus left with a large gap in our knowledge of Henry‟s later 

professional life.  Further, his diary was intermittent and after a period appears 

to have been discontinued.    This is a singular loss as much of the colour in 

his professional life disappears from view and there is less insight into his 

personal relationships and his private life generally. 

The manuscripts of the diaries and letter books are held in the Special 

Collections Department of the University of Bristol Library.  The letter books 

are in particularly poor condition and many of the pages are extremely fragile.  

For this reason, the University does not permit access to this material for 

research purposes.  Fortunately, the late George Maby, one time Archivist of 

the University Library, prepared summaries of Henry Brunel‟s whole 

correspondence.  In many instances these “summaries” are apparently 

quoting verbatim from the original text and as such are useable for quotation 
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purposes in this biography.  This opportunity has been used frequently as it 

adds vibrancy to the narrative which otherwise could be rather flat. 

However the summaries of the letter books, suffer from two disadvantages, 

firstly they are Henry Brunel‟s view of events and so not necessarily objective, 

and secondly, what appears in the summaries is how George Maby 

interpreted the text and may not convey the full meaning of what Henry was 

saying.   

Other sources may exist, for example among Froude‟s papers deposited at 

the Science Museum repository at Wroughton, near Swindon, the archives of 

Barry‟s partnership lodged with successor firms, the records of the London 

Underground amongst railway company records in The National Archives at 

Kew and in local government minute books and similar records.  Just one of 

these has been pursued, the Torquay Local Board of Health minute books in 

the Devon Record Office in Exeter in connection with the Torquay Water 

Works Scheme.  The omission of these possible sources means that this 

biography is the life of Henry Marc Brunel according to Henry Marc Brunel‟s 

own account of his life.  This is not necessarily a bad thing as Henry had very 

few engineering projects he could truly say were his own:  his professional life 

was largely played out in a supporting role to a principal engineer.  However, 

on the few occasions he was overall responsible for a project, this has been 

singled out for detailed consideration and treated in as much depth as 

possible. 

During the late nineteen eighties Maby worked closely with Geoffrey Tudor 

who was at one time Senior Lecturer in Naval History at Britannia Royal Naval 
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College, Dartmouth1  The intention was to write a biography of Henry Brunel.  

Although much research work was done, Tudor was unable to complete his 

studies and the biography was never started.  He has, however, made all his 

working papers, which cover not only Henry Brunel but also topics connected 

with him, available to the present writer, who is greatly indebted to him for this 

generous gesture and for the advice and support which he has given while 

this biography was being written.   Further, his comments on the initial draft 

have been incorporated into the final text.  

The biography is largely time based.  There is some back tracking, brought 

about by the need to follow a theme to its end before picking up on another 

topic which started somewhat earlier.  As a result the Chapter headings are 

not a firm indication of what is in the chapter, rather the subject which 

dominates it. 

Certain matters of importance are treated in the text of this biography only as 

they appeared to Henry or as the part Henry played in the sequence of 

events.  To facilitate a better understanding of the wider implications of 

Henry‟s work and to broaden the background to his life, three appendices 

have been added to the text.  They are Appendix I, William Froude, Appendix 

II, Model Testing and Ships‟ Trials and Appendix III, The Channel Tunnel.  

Each of these three topics has an importance well beyond any contribution 

that Henry may have made to them in a supporting role. 

The biography starts about the time Henry left Harrow School and was 

helping Isambard Kingdom Brunel in the launch of the Great Eastern.  It 

therefore does not cover Henry‟s childhood and adolescence nor does it 

                                            
1
 Geoffrey Tudor was also Historical Adviser to the Brunel in Devon Trust and in this capacity 

wrote a booklet entitled The Brunels in Torbay, G. D. C. Tudor, Torbay Natural History 
Society 1989. 
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describe the Brunel family‟s travels through Europe to Egypt and up the Nile, 

a journey which was taken by Isambard for health reasons in the last year of 

his life. 

In addition to the thanks due to Geoffrey Tudor, the author is also indebted to 

David Brown for his assistance on the subject of William Froude and his work, 

and more generally to Nick Lee, one time the Archivist at the University of 

Bristol, who also commented constructively on the initial draft, to Hannah 

Lowery, the present Archivist and to Michael Richardson, Librarian of the 

Special Collections Department.  All have been extremely helpful during the 

writing of this work but the author accepts full responsibility for the accuracy 

and objectivity of this Life of Henry Marc Brunel and for the views expressed 

therein, some of which may be controversial. 
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Chapter I:  

Family Background 

To say that Henry Marc Brunel was the last of an engineering dynasty would 

be an overstatement:  Three engineers spread over three generations is 

hardly that, when compared with the Barings or Rothschilds in merchant 

banking, the Pilkingtons in glass manufacture or the Cadburys in 

confectionery, to mention just a few.  But the Brunels‟ creativity and energy as 

engineers were of the greatest importance, coming as they did at a time of 

rapid progress in technology and industrial development, in forming the 

science based and business driven society in which we live today.  Henry‟s 

obituary in the Minutes of the Proceedings of the Institution of Civil Engineers 

in 1904, restricting itself largely to his professional career, puts it differently 

“the name of Brunel will ever remain peculiarly associated with the progress of 

engineering during the nineteenth century”.2 

The question is “how did this happen?”  The quick and most accurate answer 

is “by chance”.  Not to accept this  is not to understand how Marc Isambard 

Brunel (Marc) established himself in Britain, becoming an engineer of 

international repute, to be followed by his only son, Isambard Kingdom Brunel 

(Brunel), perhaps even more successful than his father.  Henry Marc‟s 

(Henry) relative under-achievement  in his grandfather‟s chosen profession 

must be seen against this background.  It was not quite “clogs to clogs” in 

three generations in either an engineering or social sense but it was 

approaching it.  Henry was only a shadow of his father and his grandfather 

but, that said, his professional career was not without its successes. 

                                            
2
 Minutes of the Proceedings of the Institution of Civil Engineers Vol. CLV, 427, 428. 
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Like many of those who succeed in Britain, the Brunels were social 

„outsiders‟:  in this case, immigrants.  Marc Brunel was French by birth.  In this 

he was like the Barings and the Rothschilds; born overseas, but he was not 

an outsider in the religious sense like the Rothschilds, Jews, and the 

Cadburys, Quakers.  Although of a Roman Catholic background, Marc had 

little, if any, religious belief if his diary is taken as an accurate and full record 

of his activities on a particular day.  The only indication of an interest in 

spiritual or philosophical matters was his occasional presence at Humanist 

Society dinners.  In this he was different from his son, Isambard Kingdom, 

who became a „conventional‟ Anglican Christian and his two Brunel 

grandsons, Isambard (Isambard) and Henry, both of whom took an active 

interest in religious matters.  Isambard, a barrister, became Chancellor of the 

Diocese of Ely.  They were „insiders‟ in the religious sense. 

Marc Isambard Brunel was born on the 25th April, 1769 at Haqueville in 

Normandy, the second son of Jean Charles Brunel, a tenant farmer, and his 

wife, Marie Victoire (née Le Fèvre).  His elder brother, Charles, followed his 

father in the holding which had been farmed by the Brunels as tenants for 

nearly 300 years.3‟ 4 

Although his parents intended Marc for the priesthood of the Roman Catholic 

Church, from his earliest days he showed an inclination to, and preference for, 

applied science rather than theology and liturgy.  He ultimately prevailed upon 

                                            
3
 Marc Isambard Brunel, Paul Clements 1970, 3, 4.  “Clements” 

4
 In this study Marc Isambard Brunel is referred to as Marc even though he was known, 

during his time in England at least, as Isambard.  He was knighted as such by Queen Victoria 
on the 24

th
 March, 1841. Institution of Civil Engineers‟ Library Archives Department, Marc 

Brunel‟s Diary 1824 – 1843, 25
th
 March, 1841  “Marc‟s Diary”.  In this narrative Isambard 

KIngdom Brunel is referred to as Brunel and Henry Marc Brunel as Henry.  Isambard Brunel, 
Brunel‟s elder son is called Isambard.  Isambard is spelt consistently as Isambard even 
though in certain contexts the French spelling of Isambart could be more appropriate as in the 
reference to Marc‟s birth at the beginning of this paragraph. 
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his father and was allowed to study mathematics, navigation and certain of 

the sciences at the Royal College in Rouen.5  Following this sound vocational 

training, Marc went to sea as a naval cadet in 1786.  He served in the Royal 

French Navy, finally returning to France at the end of 1791.  When he was 

paid off at Rouen in January, 1792 he found France in a state of turmoil as by 

that date the Revolution was well under way.  A Royalist, he took refuge in the 

home of François Carpentier, whose wife was related to the Brunels.  There 

he met Sophia, the daughter of William Kingdom and his wife, Joan (née 

Spry).  Kingdom was a naval contractor in Plymouth.  Sophia, who was 17 

years of age, and so about 6 years younger than Marc, had been sent to 

France to learn French. 

Marc may have picked up some English during his naval career, however it is 

most likely that Sophia helped him to perfect his command of the language.6  

The word “perfect” is quite appropriate in this context.  Marc‟s written English 

was excellent:  arguably better than his son‟s.  When speaking he retained a 

slight French accent.  This may have been deliberate and intended to 

complement the slightly old fashioned style French clothes which he liked to 

wear on occasion even in England.7  Marc never rejected his French origins.  

He visited France after the restoration of the monarchy when the opportunity 

offered itself and a number of his engineering projects were there or in the 

French colonies. 

After a period in the United States, where he developed and improved his 

skills as a professional engineer, he decided to abandon his career there even 

                                            
5
 Clements 6, 7. 

6
 Clements 7, 8, 9, 10. 

7
 Clements 187. 
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though he had taken American nationality.8 He travelled to England to try his 

luck in Britain.  There were two reasons for this; Britain was the leading 

industrial country of the age and, more particularly, he wished to pursue his 

relationship with Sophia Kingdom.  On arrival at Falmouth on the 13th March, 

1799 he went immediately to London and made his way to Somerset House, 

then the home of the Navy Board, and introduced himself to Sophia‟s 

brother.9  He had with him a letter of introduction to Lord Spencer, William 

Pitt‟s Navy Minister, which he had been given by Alexander Hamilton, one of 

the Founding Fathers of the United States of America who, at one time, had 

been George Washington‟s First Secretary of the Treasury.10  Marc married 

Sophia on the 1st November, 1799 at St. Andrew‟s Church, Holborn just seven 

and a half months after he had arrived in England.  He was 30 and she was 

about 24 years of age.  There were three children of the marriage who 

survived to adulthood, Sophia (Sophie) born in 1801, Emma born 1804 and 

Isambard Kingdom born 9th April, 1806.  There were additionally two other 

daughters who died in infancy.11 

Hamilton‟s letter of introduction opened the door not only to the Navy Board 

but also to the British government and the upper echelons of society.  Marc‟s 

development of ships‟ block manufacturing machines resolved a major 

problem for the Royal Navy in the years before Trafalgar.  The rate at which 

ships could be completed and commissioned was constrained by the supply 

of the blocks which were needed for the rigging until Marc‟s “mass production” 

                                            
8
 Clements 15. 

9
 Clements 21. 

10
 Clements, 16, 17. 

11
 Clements 23. 
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equipment was available.12  The Navy Board was delighted.  Marc rendered a 

similar service to the British Army.  The supply of boots for the infantry was 

inadequate in both quality and quantity.  While Hamilton had told him of the 

Royal Navy‟s difficulties over dinner while he was still in the United States, 

Marc saw the Army‟s problems at first hand when he watched Sir John 

Moore‟s troops disembark at Portsmouth following the evacuation of Corunna 

in February, 1809.  The infantrymen‟s feet were in an appalling state because 

of faulty boots.13   

Marc‟s response was quick and effective.  He invented and developed 

machines for manufacturing robust, sound army boots and shoes, and with 

his partner, Farthing, set up a factory near Battersea to produce them.  His 

efforts were rewarded with immediate success and by 1815 he was the sole 

supplier of footwear to the British army‟s infantry and non-commissioned 

officers.14  It is an overstatement perhaps, but there is some truth in the 

assertion that Trafalgar was won by Nelson using Marc‟s blocks and Waterloo 

by Wellington with an army in Marc‟s boots.  So it is not surprising that  Marc 

had the support of the Spencers of Althorp and of Wellington for the rest of his 

extremely successful professional life.  It was through this series of “chance” 

happenings that Marc had the opportunity of exploiting his engineering talents 

in a foreign country. 

So by the time Isambard Kingdom Brunel decided to follow his father as a 

professional engineer, Marc was well established and able to facilitate his 

son‟s progress.  The British engineering profession was essentially rooted in 

sound engineering practice.  Training through pupillage was “hands on” with a 

                                            
12

 Clements 29, 30, 31, 32, 33, 34, 35, 36. 
13

 Clements 52. 
14

 Clements 53, 54. 
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relatively small theoretical content.  While the Royal Engineers had their own 

academy, this was not available to the populace at large.  Britain had to wait 

until 1828 for a Chair of “Engineering and the Application of Mechanical 

Philosophy to the  Arts” to be established at University College, London.  

King‟s College, London followed in 1834 when Charles Wheatstone was 

appointed Professor of Experimental Philosophy.  Four years later, in 1838, 

King‟s opened a Department of Civil Engineering offering courses in 

mathematics, mechanics, chemistry, geology, electricity, machine drawing 

and surveying.  In his Presidential address to the Institution of Civil Engineers 

in 1841, James Walker also mentioned the Universities of Edinburgh and 

Durham but these courses lacked the permanence of those at University 

College and King‟s in that once started the latter continued and have done so 

to the present day.15   

So when his son opted for an engineering career, Marc could not secure for 

him the kind of theoretical education in England which he had benefited from 

many years earlier in France.  Marc sent the fourteen year old to the College 

of Caen in Normandy and then on to the Lycée, Henri Quatre, in Paris which, 

at the time, was famous for its mathematics teachers.  His French education 

was rounded off and completed with a period as an apprentice to Louis 

Breguet, maker of chronometers, watches and scientific instruments.16   

Although Marc was well pleased with his son‟s progress, and as time was to 

demonstrate, Brunel‟s professional education was sufficient to underpin a 

spectacularly successful career, there was, no doubt, a sense of 

disappointment in Marc‟s mind when his son failed to win a place at the Ecole 

                                            
15

 The Engineers:  A History of the Engineering Profession in Britain, 1750 to 1914.  R. A. 
Buchanan 1989, 165. 
16

 Isambard Kingdom Brunel, L. T. C. Rolt 1957, Readers‟ Union edition 17.”Rolt” 
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Polytechnique.  He was one of 600 candidates who competed for the 100 

places on offer in the entrance examination of August, 1822.  The competition 

was thus intense, failure was a relative term when France‟s best were 

competing to enter the world‟s premier scientific and engineering school.17  

But a disappointment it must have been as both father and son pursued 

excellence ruthlessly.  There was no room in their world for compromise or 

second best.  Despite this setback, Brunel was given a sound theoretical and 

practical training in France which continued after he joined his father‟s office 

on his return to England. 

There is no point or purpose in rehearsing here Brunel‟s career from the 

Clifton Suspension Bridge through the Great Western Railway, his great 

ships, the Great Western, the Great Britain and the Great Eastern, the many 

other projects in Britain and abroad until his untimely demise at the age of 53 

on the 15th September, 1859.  His father had died only ten years earlier at the 

age of 80 years.   

Brunel married Mary Elizabeth Horsley of 1 High Row in what was then rural 

Kensington on the 5th July, 1836.  He was 29 years of age at the time, Mary 

some six years younger.  The bride was the eldest of the five children of 

William Horsley and Elizabeth Hutchins (née Calcott) who had married in 

1813.  William was an organist and composer, Elizabeth was the daughter of 

an organist and composer.18  Brunel and Mary had three children, the elder 

son, Isambard, was born on the 21st May, 1837 and the second, Henry Marc, 

                                            
17

 Isambard Kingdom Brunel, Engineering Knight-Errant, Adrian Vaughan 1991, 7, 9.  
“Vaughan” 
18

 Vaughan 42, 59. 
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on the 27th June, 1842.  The two boys were followed by a girl, Florence 

Mary.19 

By the time Isambard was born, the Brunel family had been subsumed into 

British society.  The French connection had moved into the past.  When the 

boys were growing up there was no suggestion that they should be educated 

abroad.  All was to happen in England.  Further, it seems that Mary Horsley 

brought Anglican conformity to the Brunels through the marriage.  So, Marc‟s 

humanist tastes were set aside and the family became Church of England by 

religious persuasion.    The family home at 18 Duke Street, Westminster, it 

was also Brunel‟s office, was sufficiently close to St. Margaret‟s church, 

Westminster Abbey as to be within easy walking distance.  This was where 

Henry Marc was christened. 

The elder son, Isambard, reinforced the Anglican ethos.  He matriculated at 

Balliol College, Oxford in May, 1856 when he was 18 years of age, going on 

to graduate B.A. in 1860, M.A. in 1863, B.C.L in 1869 and D.C.L. in 1871.  He 

was called to the Bar at Lincoln‟s Inn on 26th January, 1863, becoming 

Chancellor of the Diocese of Ely in 1871.  So, Isambard was about to enter 

his last year as an undergraduate when his father died in September, 1859.  

Henry had just left Harrow School when the tragedy overtook the family.  He 

was only 17 years of age.  The early death of his father was to hang over him 

like a dark cloud for many years.  He was well into his career as a 

professional engineer before it finally lifted. 

 

                                            
19

 Rolt 99, Vaughan 196. 
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Chapter II:  

In His Father’s Footsteps 

Before Henry left Harrow in 1858, he was already showing interest in his 

father‟s work.  Brunel used him as a runner and messenger during the 

protracted launch of the Great Eastern.  Early on the 5th January Henry was at 

Millwall watching the workmen trying to launch the Great Ship.  The hydraulic 

presses moved the vessel “about 3 inches”.  This small displacement was 

repeated two or three times but, despite the pumps continuing to remove 

water from the hull, no major movement took place.  Henry wrote to his father, 

who was presumably at Duke Street “in the middle of the day” to let him know 

how events were progressing.20‟21  There was no engineering contribution 

Henry could make to the launch but probably Brunel was glad of a pair of 

friendly eyes watching and reporting on events while he was getting on with 

other work.22 

                                            
20

 University of Bristol Library, Special Collections Department, Henry Marc Brunel Diary, 5
th
 

January, 1858. “Diary”. 
21

 The Great Eastern was Brunel‟s last and largest ship.  It was built on the Thames at 
Millwall.  Because of its great length, it could not be launched into the river lengthways as it 
would have run into the opposite bank so it was built with the hull parallel to the river and was 
launched sideways after much delay and difficulty.  It was, nevertheless, a courageous 
decision that Brunel made and the launch was a remarkable feat.  A full account of the 
construction and launch of the Great Eastern is in Rolt ch. 14, The Final Hazard. 
22

 This account is based on Henry‟s diary.  If one turns to the draft obituary he prepared for 
himself, he says that while he was at Harrow, he learnt about civil engineering from his father 
during school holidays which involved flying visits to works, chiefly in Cornwall and South 
Wales.  When he was about eight years of age he saw the first tube of the Chepstow bridge 
floated out on the river Wye; several years later, in 1857, he was present when the first truss 
of the Royal Albert Bridge at Saltash was floated into position on the Tamar.  That year, 1857, 
Brunel requested leave of absence from Harrow for Henry so that he could witness all his 
father‟s important engineering work for a period of three months.  This suggests that Brunel 
wanted to foster Henry‟s interest in his profession.  Perhaps he also felt his time was running 
out and he wanted to devote as much of it as possible to his younger son. University of Bristol 
Library, Special Collections Department DM1307.2.V, Henry Marc Brunel Draft Obituary 2 
“Draft Obit”. 
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The following Sunday Henry went to Westminster Abbey with his parents, 

Florence and aunt Sophie23 for morning service.  After lunch at Duke Street 

father and son went on to Millwall where the possibility of expediting the 

launch of the Great Eastern, by removing the cradles and further pumping out 

so floating the ship at high tide, was discussed.24 

By the following Thursday Henry was back at school, attending chapel,25 but 

such was his interest in his father‟s problems that on the Friday afternoon, two 

weeks later, he caught the North London Railway train direct to Millwall 

without going home first.  He sent his bag to Duke Street by carrier.26  This 

was the critical weekend:  on the Sunday Brunel and Henry left Duke Street 

early to go to Millwall.  The pumps were started, the hull was drained of water, 

the tide reached exceptional levels, the hydraulic presses were put to work 

and the ship lifted off, bow first and floated.  The ordeal was over.  Mary and 

Sophie Hawes were there to see Brunel‟s triumph.27 

Henry left Harrow in the summer of 1858 and went to Geneva as a pupil of M. 

Franzani to further his education and, in particular, to improve his French.  He 

was not a fluent French speaker, like his father and grandfather.28  Brunel‟s 

health was a great worry to his family and to Henry in particular.  In August he 

noted in his diary “My father worse”:29  Later that year he accompanied his 

parents to Egypt.  The journey up the Nile which followed was for the benefit 

of Brunel‟s health.  The trip was broken several times to visit Thebes and 

                                            
23

 Sophie, Brunel‟s elder sister, was by this date the wife of Sir Benjamin Hawes, a long time 
friend of his and at one time M.P. for Clapham. 
24

 Diary 10
th
 January, 1858. 

25
 Diary 14

th
 January, 1858. 

26
 Diary 29

th
 January, 1858. 

27
 Rolt 284; Diary 31

st
 January, 1858. 

28
 Draft Obit. 1. 

29
 Diary 4

th
 August, 1858. 
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Philae and to dine with Robert Stephenson who was also in Egypt for health 

reasons.  They celebrated Christmas together at Cairo.30  

The Brunels returned to England in the early months of 1859 by way of 

Naples and Rome, arriving back at Duke Street in May.31  Henry spent much 

of his time with his father in the weeks which followed at Millwall where 

problems with the Great Eastern persisted and later at Saltash where the 

railway bridge across the Tamar was nearly completed.  After Brunel died on 

the 15th September, just four months after the return from Egypt, Henry 

continued to keep a close eye on his father‟s ventures, particularly the Great 

Eastern as it continued its very chequered and unhappy career. 

It seems that his father‟s death reinforced Henry‟s wish to become a 

professional engineer.  He started to attend lectures as an unmatriculated 

student at King‟s College, London.32  The College, which is in the Strand, was 

within easy walking distance of his home in Duke Street.33  That is not to say 

that Henry did not, on occasion, take a cab.  As will be seen later, he was not 

noteworthy for his energy and sustained application.  In addition to his studies 

at college, he took private tuition in mathematics.34  Whether Brunel had an 

academic career at King‟s in mind for his son is not known but Henry‟s lack of 

fluent French debarred him from education in France so it is possible that 

Brunel chose King‟s for his son as the best opportunity in Britain. 

                                            
30

 Draft obit. 1. 
31

 Draft obit. 1; Rolt 288. 
32

 Draft obit. 1. 
33

 The house, number 18, has been demolished along with the rest of the street.  The whole 
area was redeveloped as government offices, in particular what are now the Treasury and the 
Foreign Office buildings.  Number 18 had a particularly attractive outlook as it overlooked St. 
James‟ Park. 
34

 Draft obit. 1. 
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By the 27th June, 1860, his eighteenth birthday, nine and a half months after 

his father‟s death, Henry was well established in his studies at King‟s.  The 

anniversary coincided with the third day of his mathematical examinations.  

He thought he had “Done fairly well” in these although he had misgivings 

about other subjects, in particular it was “not so well in the chemical”. He took 

consolation in his birthday presents, a penknife from aunt Sophie, a sovereign 

from his maternal grandmother and, more usefully, an English dictionary from 

Maria.35  Perhaps the most welcome gift of all was a combined knife and 

scissors from Nurse who came to Duke Street for the family celebration.  This 

had belonged to “Grandpa Brunel”.36   

Later on that day Henry went to Drummonds, his banker, and paid in a 

cheque for £15 he had received from his mother, £8 of which was his 

allowance and £7 a birthday present.37  Mary Brunel‟s allowance to her son 

was in addition to his income from his father‟s estate.  Brunel‟s will provided 

Henry an annuity of £300 immediately and £2,500 cash in June, 1863 on his 

21st birthday, and a further £8,000 in September, 1864 on the fifth anniversary 

of his father‟s death.38  Although well-to-do, Brunel had not been a wealthy 

man but Henry had enough to maintain the standard of living to which he was 

accustomed, particularly as he was living at home.  Brunel had thought 

through his will carefully and put much of his fortune beyond the reach of what 

could have been irresponsible hands at least in the short term, in this he 

                                            
35

 Who Maria was is not clear from the context but it is most likely he was referring to Maria 
Hawes. 
36

 Diary 27
th
 June, 1860. 1 

37
 Diary 27

th
 June, 1860. 2 

38
 Brunel‟s will was complicated, in part because Henry and Florence were minors when he 

died.  Henry‟s elder brother, Isambard, was treated better than him with £2,500 immediately, 
£8,000 after five years and an annuity of £450.  Florence fared the worst of the three siblings, 
£1,000 at 20 years of age or on marriage, £3,500 after five years and an annuity of £150. 
University of Bristol, Special Collections Department DM1238 Last Will and Testament of 
Isambard Kingdom Brunel proved 15

th
 October, 1859. 
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probably also had his wife in mind as well as his children.  She could be 

financially irresponsible as will be seen later.  He did his best to protect all his 

family‟s interests in difficult circumstances. 

Henry‟s birthday fell at the end of the College term so he finished his 

examinations the following day.  On the 28th June he took the 9.15 am 

express train from Paddington to Paignton to spend a fortnight with the 

Froudes.39  William Froude (Froude) had been one of Brunel‟s closest 

colleagues and collaborators as one of the principal members of his staff.  

This close knit group included Daniel Gooch, the Chief Locomotive Engineer 

of the Great Western Railway, Robert P. Brereton (Brereton) who, as a 

talented civil engineer, did much of the design work for the Chepstow and 

Tamar bridges, and Christopher Claxton who was deeply involved in the 

Bristol Dock developments and was a general factotum and support to Brunel 

throughout his career.  Brunel seems to have selected his principal members 

of staff in part to compensate for the weaknesses in his own professional 

expertise.  He was essentially a civil engineer, Gooch brought with him great 

mechanical engineering knowledge and judgment and Froude was invaluable 

when it came to designing ships‟ hulls. 40  Brereton was Isambard‟s alter ego 

as a civil engineer. 

The visit to Torquay in the summer of 1860 lasted until the 16th July.  During 

this time Henry diverted himself by helping Edmund Froude (Eddie) plan a 

                                            
39

 Diary 28
th
 June, 1863. 

40
 In 1860 William Froude was 50 years of age and, on Henry‟s own telling, became a second 

father to him and as such a helpmate and support in the early years of his professional 
career.  The wider Froude family, his wife, Catherine (née Holdsworth), and two of his 
children, Eddie and Eliza (Izy) were particularly close to Henry.  The Froude house in 
Paignton, and later that in Torquay, became a second home for him, particularly after his 
brother, Isambard‟s, marriage and as his mother‟s health worsened.  The importance of the 
Froude family throughout Henry‟s adult life cannot be overestimated even after William‟s 
death. 



 

 

14 

1/24th scale model railway, broad gauge of course, in the garden of the house 

at Paignton, The Elmsleigh Railway.41  He also visited Plymouth and went 

aboard HMS Hero, a 91 gun vessel reputed to be one of the fastest ships in 

the Royal Navy.  It was fitted with a four cylinder steam engine designed and 

built by Maudslay Son & Field42, a firm which had an excellent  reputation for 

the quality and reliability of its products.  The ship was “beautifully clean” as 

well it might be as the Prince of Wales was due to leave for Canada in the 

vessel a day or two later.43   

Shortly after returning to Duke Street, Henry departed for Switzerland.  He 

took a cab from home to London Bridge station and caught the “Tidal Train” to 

Paris.  The boat left Folkestone at 10 am, the crossing to Boulogne took about 

2 ½  hours and he arrived in Paris at about 6 pm.  He went straight to the 

Gare de Lyon, catching the 7 pm train to Geneva where he arrived just after 

11 o‟clock the following morning, Saturday.44  As there was no connection by 

train to Colourex, his final destination, before 2 pm, he hired a cab and was 

received by his host, M. Egmar, in the early afternoon.45 

Like so many English people abroad, Henry joined the nearest Anglican 

congregation and attended services regularly.  He caught the train to Geneva 

the following morning, Sunday the 22nd July, to hear the Bishop of Winchester 

preach and call for subscriptions to the hospital in which the English services 
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were being and had been held for 40 years.  This pattern of church 

attendance was maintained by Henry throughout his stay in Switzerland.46 

The purpose of Henry‟s visit to Switzerland was to improve his French.  

Egmar set him French translation and grammatical exercises every morning.  

He was also asked to write essays:  on one occasion it was an account of his 

travels in Egypt.47  After a few weeks the routine of French lessons during the 

week and church on Sundays was broadened.  By the end of August he was 

boating on Lake Geneva in the afternoons.  After a time he became more 

adventurous and started rowing across the Lake, taking the opportunity of 

swimming if he could find a secluded spot during his travels.48  Spending 

almost all his time between study and exercise, he became lonely so he 

welcomed the opportunity of visiting a club, where they took English 

newspapers, at the invitation of a Mr. Thomegeux.49  This brought him into 

contact with the outside world again. 

Ever since her launch the previous year, Henry had followed the fortunes of 

the Great Eastern diligently.  He could not get enough information about the 

Great Ship.  He must have been delighted  to read a detailed account of her 

movements in The Times on his second visit to his new found club on the 30th 

August.  The ship had crossed the Atlantic to New York in ten days despite 

stopping at Halifax in Nova Scotia for sixteen hours.  The average speed over 

the whole journey was fourteen knots with periods when the ship was 

travelling at sixteen.  Henry noted carefully that when the screw was stopped 
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and the vessel depended on her paddles alone, the speed fell back to eight 

and a half to nine knots.  Overall the report in The Times gave Henry a lot of 

pleasure and satisfaction at his father‟s achievement.50 

Henry arrived back in England after his working holiday at about 6.30 pm on 

Friday, 29th September having left Geneva the previous day.  He did not rest 

for long, hearing that the Great Eastern was at Milford Haven he went there 

on the Sunday evening to see her, returning to Duke Street by the following 

Tuesday morning in time to go to King‟s to talk over his plans for the new 

academic year.51 

Henry continued to punctuate his academic studies with visits to sites and 

occasions of an engineering interest.  Some of these had a direct connection 

with his father, others were projects associated with Brunel‟s professional 

colleagues and friends.  Few had no Brunel connection whatsoever.  One of 

these was the Warrior, the Royal Navy‟s first all iron warship, an “iron cased 

frigate” according to Henry.  He saw her launched on the Thames on the 28th 

December, 1860.52   During the festivities he met Sir William G. Armstrong, an 

old friend and colleague of his father‟s.53  Armstrong, who was prospering as 

a manufacturer of arms as well as hydraulic equipment, had a factory not only 

at the Royal Arsenal at Woolwich but also at Elswick, Newcastle-on-Tyne.  

Henry had already visited Woolwich and seen the “Armstong Gun”, given 
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thought to its intricacies, mode of manufacture and reported his findings to 

Froude.54  These were but the speculations of an active but not well informed 

mind  

The launch of the Warrior took place during the University Christmas vacation.  

After it had been completed, Henry went by train to stay with the Froudes in 

Devon for a few days holiday before the new term started at King‟s.55.  While 

there he took the opportunity of studying the Royal Albert Bridge at Saltash 

and he spent time walking the line of the proposed Paignton to Dartmouth 

Railway as far as Churston with Richard Hurrell Froude (Richard), another 

member of the family and Eddie, commenting on and, on occasion, sketching 

points of engineering interest.56  Arthur Froude also got on with his scenery 

painting.  The Froudes, like Henry, were much taken with amateur 

theatricals.57 

With the new term starting Henry returned to his studies and in his words;, “I 

continued at my work at King‟s College till near the end of March”.58  This did 

not mean he was involved in relentless study.  The location of King‟s so near 

to home and but a short distance away from industrial centres such as 

Woolwich and Millwall meant that he had much more opportunity of seeing 

engineering in three dimensions than if he was in some isolated centre of 

academic excellence away from the heat and grime of industry.  Froude 

continued to journey from Paignton to London regularly and Henry 

accompanied him, it seems, whenever possible, on his various engagements 

in “town”.  He was at the Institute of Naval Architects when Froude spoke on 
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the rolling of ships.  Both of them continued to follow the fortunes of the 

Warrior as work progressed on her fitting out.59  In mid February Henry visited 

Woolwich Arsenal with one of Froude‟s sons, but more importantly for his 

future the Brunels gave a “grand dinner party” in mid March.  Amongst those 

present were his aunt Sophie, Froude, Captain H. Douglas Galton and Sir 

William Armstrong.  Although Froude and Galton had been close to Brunel for 

much of his professional career, the most important person present from 

Henry‟s point of view was Armstrong.60  By the time the dinner party was 

taking place, Henry was telling his friends and intimates that after he had 

finished at King‟s in June, he was going to spend a year and a half at Sir 

William Armstrong‟s Works at Elswick61 so maybe the celebration at Duke 

Street was to acknowledge Sir William‟s kindness in giving Henry a place as a 

Premium Apprentice.  The term “Premium” indicates that the Brunel family, as 

was the practice at the time, bought him his apprenticeship.  The purpose of 

him going to Elswick was to learn the “mechanical part of engineering”.  His 

brother, Isambard, was also progressing:  he was working in London with a 

conveyancer prior to being called to the Bar at Lincoln‟s Inn.62 

The 23rd January saw Henry at Woolwich Arsenal yet again with Froude and 

Arthur Hawes.  They were very much taken by Armstrong‟s breech loading 

gun.63  The following day Henry and Froude were at the gunpowder works at 

Waltham Abbey.  On Friday Henry took time out to attend a chemistry lecture 

at KIng‟s.64  This was the first time he had been to the College since before 
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Christmas.  On Saturday he visited the Royal Dockyard at Chatham where he 

saw the royal yacht, the Victoria and Albert, and the Osborne.  He also 

studied the several 51 gun frigates which were being built there.  No doubt he 

was touched with pride and nostalgia when he inspected Marc‟s block making 

machinery which he judged to be “the most perfect wood working machines”,  

noting a replacement machine was almost identical with the original.65  This 

uncritical approach to his grandfather‟s work was typical of the attitude he 

took when considering his father‟s work as well:  it could not be improved 

upon.  Marc and Brunel‟s attitudes had been very different.  While they were 

very ready to study and learn from other engineers‟ work, their watchwords 

were “there is nothing so perfect as it cannot be improved “.  It was this 

approach when married with their innovative minds which lay at the heart of 

their success.  They were not prepared to be dazzled by anybody else‟s work 

in the way that Henry was prepared to be dazzled by theirs. 

The following Monday Henry was back at King‟s for practical chemistry.  The 

next day Froude went with him to a chemistry lecture.  Henry was not 

following a course which led to a degree and was free to pick and choose 

which subjects to study.  Later that day he made a start on integral calculus.66  

The significance of this was clear enough.  A knowledge of higher 

mathematics was essential if he was to become a well rounded engineer but 

why the chemistry?  It had no application in either civil or mechanical 

engineering, except for the manufacture of explosives, paints or corrosion 

inhibitors and these were invariably “bought out” if required.  Perhaps it was 

his new found interest in armaments which made him feel he should have 
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some understanding of explosives as an integral part of the weaponry 

Armstrong was producing. 

The two chemistry sessions completed and having heard his first lecture on 

calculus, it was back to industrial visits.  On Wednesday, 30th January, 1861 

he was at the Thames Shipbuilding Company at Blackwall.  The following day 

found him at Maudslay Son & Field examining a large steam engine intended 

for the steamship Olivia.  On the Saturday he was back at the Thames 

Shipbuilding Company measuring the profile of certain critical parts of a ship‟s 

hull.67  This work was completed with difficulty as were the associated 

calculations.  After the profiling was finished Henry and Froude spent some 

time aboard the Warrior, bringing themselves up to date with the progress 

being made in fitting out the vessel.  The day was rounded off by dinner at 

Simpsons in the Strand and a visit to the Adelphi Theatre to see “Colleen 

Bawn”.68   

Froude seems to have had two purposes in mind during this industrial tour. 

Firstly to keep himself abreast with developments and secondly to play his 

part in furthering Henry‟s professional education.  Henry‟s peripatetic 

approach suggests that his work load at King‟s was very light.  It makes one 

wonder exactly what Mary Brunel was getting when she paid his college fees 

and gave him a £10 allowance to support his studies.  Perhaps Henry was a 

little conscience stricken about his occasional attendance at King‟s.  He 

announced in his diary on the 4th February that “I went to Mr. Airey‟s again for 

the first time and began Dynamics with the help of a manuscript book of his”.  

This subject, of course, was of more value than chemistry to a putative 
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engineer.69  The following day Froude went to dine with Armstrong.  Amongst 

those present at the dinner was Benjamin H. Babbage.  He had been one of 

Brunel‟s engineers and so was well known to Froude and Armstrong even 

though he had spent much of his professional career abroad, working on 

railways in Italy between 1842 and 1848 and later, in 1851, at Adelaide in 

Australia.70  So, when Henry joined the party later in the evening he was 

amongst friends and was known to them.71     

Henry was in Oxford with Froude for the weekend Saturday, 9th and Sunday, 

10th February.  The two days passed well enough:  they went to St. Mary‟s 

church to hear the University sermon.  Although Froude, like Henry, was 

impressed by the preacher, possibly he recalled that this was the pulpit 

occupied by John Henry Newman before he became a Roman Catholic.    His 

elder brother, Hurrell, by this time long dead, had been a close companion 

and friend of Newman‟s in the formative years of the Oxford Movement.72 

Froude and Henry returned to London by train on the Monday morning.  They 

must have made an early start as Henry was in time, he had taken a hansom 

cab from Paddington to the Strand, to be present for practical chemistry that 

morning at King‟s.  But he did not stay any longer than necessary, taking a 

cab to Westminster, (whether such extravagance was justified is an open 

question, the Houses of Parliament are no more than a twenty minute walk 

from King‟s along the river bank), to be in Committee Room 16 where the 

Parliamentary Select Committee was considering the Dartmouth and Torbay 

Railway Bill.  The Committee was taking evidence on the line of the railway.  
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The track terminated on “Mr. Harvey‟s land” on the bank of the Dart.  Harvey 

was opposing the siting of the terminus. The Committee found in favour of the 

railway company.  Amongst the witnesses called was Robert Brereton.  

Brunel must have been in Committee Room 16, or others like it, on many 

occasions.   

Three days later he was out of King‟s by lunch time to see Charles Kean at a 

matinee performance of Hamlet at the Theatre Royal, Drury Lane.  No cab 

was necessary this time; the theatre was only 100 yards from the College 

front gate.  He commented “the play was rather slow.  I do not like his acting.  

The pantomime was very good”.  On this occasion he was not alone; he was 

with his brother and sister, Isambard and Florence, and Miss Ackerman.73  

The Ackermans were long standing friends of the family, going back to 

Brunel‟s first days in Bristol. 

On the 15th April Henry returned to Duke Street after a three weeks holiday 

with the Froudes at Paignton.  He had enjoyed the break but he was aware 

that being there so long he may have worn out his welcome.  He noted his 

concern carefully in his diary.74  The following day the world caught up with 

him; there was a “horrid lot of bills“ from King‟s for books, tools and wood.  

After considering his financial situation carefully, he concluded that he was 

“just balancing my (his) present stock of money which has (had) to last me 

until June”.  Isambard offered to rescue him in part by offering to pay for a trip 

to see the Great Eastern.  Probably his brother realised that Henry would go 

anyway, irrespective of his financial straits.75 
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In the weeks before he left King‟s Henry had two professional interests which 

took priority  over his other activities, including most of his social ones.  The 

first was the Elmsleigh Railway.  Although only a model, it incorporated all the 

design challenges and administrative procedures invariably associated with a 

full scale railway project.  The proposal included the determination of the most 

suitable line for the track, taking account of the gradients in Froude‟s garden.  

This led to the design of a viaduct and cuttings, the siting of stations together 

with the detail of their platforms.  Like his father, Henry was concerned about 

the visual impact of his work and, in particular, the architecture of the viaduct 

and the relationship between it and the slopes which it connected.  He asked 

himself the question was it preferable to have five middle spans of thirty feet, 

six of twenty five feet or eight of twenty feet?76  He told Eddie that he had no 

views as to which design was preferable.  Henry ventured the thought, 

however, that the finished viaduct would not look too long for its height 

anyway:  shades of Brunel and the Clifton Suspension Bridge during the 

design competition of March, 1831.77  The second interest he had in the 

Spring of 1861 was much more riveting than a model railway:  It was, of 

course, the Great Eastern. 

The same day as he got in touch with Eddie about the Elmsleigh Railway, 

Henry wrote to Froude concerning the Great Ship.  He wanted to visit the 

vessel before she went to sea again.  He suggested that the two of them met 

either at Swindon or Gloucester then travelled together to Swansea, stayed 

overnight there, and went on to Milford Haven the following morning, 
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Saturday.78  He noted in his diary that John Scott Russell had won his court 

case against the Great Ship Company.79‟80  Unsurprisingly, Henry decided to 

go to Milford Haven immediately.  His curiosity had got the better of him and 

he was determined to find out more about what was going on.  Between times 

his brother offered to pay any dues Henry may have owed to the Great Ship 

Company, in addition to the expenses of going to Milford Haven.81  

Such was Henry‟s determination to get to the Great Eastern, he did not wait 

long enough to attend his last lecture at King‟s on Friday, 26th April.  He went 

to Paddington to catch the afternoon express which arrived at Swansea at 

11.30 pm.82  The following morning he left Swansea early, arriving at Milford 

Haven at 11 am.  The journey was not uneventful, Henry was “taken very bad 

on the way and had to get the guard to stop the train at one station so that I 

(he) might retire”.  On arrival he went to the hotel “for brandy and water”.  

After resting there for a while, he went on again and eventually arrived at the 

ship just after midday.   
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Daniel Gooch and Robert Brereton were just about to start the engines for a 

trial.  Henry found the ship largely unchanged since his last visit except that 

new feed pumps had been fitted to the paddle engines, one to each pair of 

cylinders and the ship‟s deck had been covered with 1¾ inch thick planks 

which he thought “looked very well”.83  The feed pumps had not been proved 

but he thought that the engines looked “very nice and clean”.  He noted that 

there was no difficulty in keeping a steady 25 lbs/square inch steam pressure 

in the paddle engine boilers when the wheels were turning at full speed.  The 

boilers which serviced the screw engines were not performing so well.  

However, Henry thought that overall the Great Eastern was in good order and 

expressed his agreement to the improvements which had been effected.  

They, the people who had made them, he thought were “on his side”.  It was 

all very proprietorial; if one only had his diary to rely upon one would think he 

owned the ship.84   

The inspection was not finished, however, Henry went on to examine the 

saloons which he found to be clean and in order.  But it was not only the 

physical welfare of the ship which concerned him:  he was also troubled about 

the position of the new Great Ship Company itself.  He tackled Daniel Gooch 

about his worries.  Gooch was forthcoming but Henry did not understand all 

that he was told, in particular why “they” had to pay off the mortgage of 

£10,000 on the ship, in addition to settling Scott Russell‟s claim, before the 

Great Eastern could sail.  Gooch, even if he could have persuaded the 

mortgagor to let the Great Eastern sail and so possibly earn money without 

discharging the debt, was unlikely to have done so as he was determined 
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that, should the ship go into commercial service, it would do so as 

unencumbered by its past as possible.85 Gooch‟s approach was quite rational.  

If Henry could have brought himself to think dispassionately about the 

situation, he would probably accepted the logic of it. 

Gooch told Henry additionally that so far there were about 50 passengers for 

the outbound voyage and he hoped to have more on the return journey.  The 

ship continued to be readied for departure.  She had taken 6,300 tons of coal 

on board, unfortunately the loading was uneven so the vessel was down by 

about 1½ feet at the stern.  This did not, however, cause undue concern on a 

ship of this size.86  The following day, the 28th, Henry returned to Paddington.  

Obviously he was feeling better as he bought himself some sandwiches when 

the train stopped at Swindon.  It was the first time in two days that he had 

eaten.  When he stepped into the cab outside the station, he thought that “the 

illness had by that time left him”.87   

Henry was clearly relieved by what he had found at Milford Haven.  There had 

been no purpose for his visit beyond satisfying his desire to know what was 

going on.   He must have known that Daniel Gooch and Brereton would do 

their very best for the “cause”.  They were both extremely competent 

engineers and probably sufficiently au fait with the business and financial 

aspects of the challenge they faced to do as much as possibly could be done 

in the circumstances.  Henry, could continue to rely upon them as Brunel had 

in the past.  It is probable that Henry‟s illness was brought on by the tensions 

of the occasion.  It passed when he had satisfied himself that the ship‟s affairs 
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were as well as they could be in the circumstances.  But the peace of mind 

was short lived. 

No sooner was he back in Duke Street than Henry wrote to tell Froude that 

there were 997½  things to do on the ship before she could sail.88  This was 

just a wild assertion which lacked all balance and perspective.  His hostility to 

Scott Russell started to surface again.  The belief that he was at the root of all 

the Great Eastern‟s problems just could not be shifted. 

Henry probably found a degree of consolation by turning his attention to the 

Elmsleigh Railway again.  He finished the first plan on the evening of the 30th 

April.  It was “magnificent”.89  A week later he told Eddie that his work was 

complete except for the last parishes along the route.  As he had insufficient 

information, Henry asked him to find the answers to some detailed questions 

on topography so that he could complete his calculations on the earthworks 

and the embankments needed.90  The letters commenting on the railway 

scheme and seeking information to permit work to continue carried on for the 

rest of May and into June.  In the last letter in this series, Henry said he 

wished he could get the line staked out and levelled quickly, otherwise they 

would not be able to deposit the Parliamentary papers on time that was before 

the 30th June.91  All this was, of course, make believe. 

The real world intervened on the 1st June, 1861.  Henry read in a newspaper 

that the Great Ship Company had raised the full £35,000 it needed to proceed 
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and that, as a result, the Great Eastern would probably leave for New York on 

the 25th June with 3,000 tons of cargo at 20/- to 25/- per ton.92  On the 4th 

June The Times reported that the ship had arrived in Liverpool the previous 

day.93  Ten days later Henry was telling Froude that he had written to S. 

Baker, the  Chairman of the Great Ship Company, and learnt from the reply 

that he was happy to reserve a cabin for him.  Henry was “sorely tempted to 

go”.  Would Froude like to accompany him?94  The correspondence with 

Baker and Froude continued and eventually on the 20th June, Henry 

announced he had decided to go, suggesting that he had secured his 

mother‟s permission to make the journey.  The cost would be £60.95   

Henry had told Froude a little earlier, when the prospects of his going on the 

voyage had temporarily faded, it was “Sacrificing a great opportunity but 

happy to have found in S. Baker as a solitary example connected with the 

Great Ship concern who recognises him (that is Henry) as having some 

connection with it (the Ship) or doesn‟t think much of D. Gooch”.96  Such a 

passage, even allowing for it having been written to Froude, shows how 

emotional and irrational Henry could be where his father‟s affairs were   

concerned.  The reality was that Gooch and Brereton had played a major part 

in saving the Great Eastern venture.  They need not have done so.  Gooch 

could have continued to give his best efforts exclusively to the Great Western 

Railway and Brereton could have continued to pursue his engineering career 

without the complications and difficulties of ensuring the future of the Great 

                                            
92

 Diary 1
st
 June, 1861, 93. 

93
 Diary 4

th
 June, 1861, 97. 

94
 Letter Book 02096 HMB to Froude 12

th
 June, 1861. 

95
 Letter Book 02097 HMB to Froude 13

th
 June, 1861; 02098 HMB to S. Baker 13

th
 June, 

1861; 02099 HMB to Froude 18
th
 June, 1861; 02099 HMB to S. Baker 20

th
 June, 1861; 02104 

HMB to Froude 19
th
 June, 1861; 02105 HMB to Froude 20

th
 June, 1861. 

96
 Letter Book 02099 HMB to Froude 18

th
 June, 1861. 



 

 

29 

Ship.  It would have been much easier for the two of them to have put the 

whole unhappy episode behind them and moved on to less daunting 

challenges.   

It is likely that Gooch‟s involvement in the new company was central to the 

success of the share issue.  This possibility probably did not cross Henry‟s 

mind.  His attitude was that the Great Eastern should be supported for its 

technical innovation and excellence, not because it was potentially a money 

making venture.  He was plagued by the thought, to some extent shared by 

Froude, that the ship must be justified as an experimental study even if not a 

commercial success, an attitude which was most unlikely to be shared by 

those called upon to foot the bill for such development work97.  In this Henry 

was similar to his father and grandfather.  Although Marc and Brunel no doubt 

recognised that a reasonable return on the shareholders‟ outlay was 

essential, they rarely, if ever, reflected this understanding in their actions.  The 

Brunels tended to be very inflexible once a project was funded and under 

way.  Should it run into technical difficulties or arrive in an overspend 

situation, they were most unwilling to lower the specification of what was 

proposed to make the money which was available go further.  The preference 

was to issue more shares or secure a loan from a bank or the Treasury.  But 

Henry was not in a similar position to that in which Marc and Brunel had been.   

He was only a spectator to the fortunes of the Great Ship Company.  He could 

be, and was, ignored. 

At the end of his letter of the 18th June, in which Henry expressed his views 

about Gooch, there was just a touch of humour.  He told Froude that all the 
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surveyors and levellers on the Elmsleigh Railway had struck and so the 

Parliamentary plans would not be deposited on time.  So the make believe 

railway was finished, at least for the time being.98 
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Chapter III:  

Sir William Armstrong’s Premium Apprentice and 

the Great Eastern Again 

Henry went to Newcastle on the 14th June with his mother, Mary, to see Sir 

William Armstrong.  Armstrong told him about his new breech loading gun but 

the real purpose was to make the detailed arrangements for his premium 

apprenticeship which was due to start at the Elswick works that autumn.99  

Mother and son went on to arrange his lodgings with Mrs. Brooks.  The house 

was about a mile from the factory and so was very convenient.  The cost, 16/- 

per week, was reasonable.  The following day, Sunday, the Brunels were the 

guests of Lady Armstrong.  It was the first time Henry had seen her.  He found 

her to be “a very agreeable person”.100  There can be no doubt Sir William 

was doing Henry proud:  whether he was being prudent in singling out Henry 

for such special attention is open to doubt. 

On the following Tuesday the Brunels were back in London.  When Henry met 

him at the Great Western Hotel at Paddington, Baker confirmed that the Great 

Ship Company would give Henry a free passage to Quebec.  Arrangements 

were being made to provide him with a suitable cabin.  It seems that Henry 

had not told his mother about his intentions after all.  He wrote in his diary 

“Was cross questioned by my mother as to where I had been and as to why I 

had my best clothes on and made an evasive answer”.......”Isambard came 

home and told my mother of my plan for going in the ship and (she) was much 

vexed at our breach of confidence in not having mentioned the subject before.  

She also said that she would be very anxious while I was away for fear I 
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should be ill as it is very hot in Canada and she will not go abroad until I 

return”.101  Mary Brunel relented and allowed Henry to go.  She did not have 

to do so as he was a minor, not yet 21 years of age. 

The following day, Thursday, Henry went to King‟s to arrange for his tools and 

spare wood to be packed and forwarded to Newcastle.  So he left at the end 

of the Trinity term after having completed just two academic years at 

University level.  After he had done this, as his journey in the Great Eastern 

was one way only, he went to the City to enquire about returning from 

America on another steamship.  He firmed up his itinerary which included not 

only Quebec but also Montreal, Victoria Bridge, Niagara, New York and 

Boston, leaving for England on the Cunard ship, Europe, on the 10th 

September.102 

Henry took the Birkenhead train from Paddington on the 25th June, arriving 

there in the afternoon just after 5 o‟clock.  His reason for travelling from 

Paddington rather than going from Euston to Liverpool was that he had a pass 

for the Great Western Railway, a perquisite granted to him by the Directors in 

recognition of his father‟s long term connection with the Company.103  Henry 

could see the Great Eastern in the docks as the train drew into Birkenhead 

station.104  Froude, whose passage was being paid for by Isambard, joined 

Henry at Birkenhead and the two of them went aboard to inspect their cabins.  

They were on the starboard side of the middle deck:  Henry judged them to be 

“nice”.  The vessel had been chartered as a troop ship.  The British 

Government was concerned that Canada might be drawn into the American 
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Civil War which broke out during the course of 1861.  The ship was in a state 

of confusion when they arrived as there were approaching 1,500 soldiers on 

board already, bound for Quebec.  More men were expected the following 

day.  The soldiers were housed in the vessel‟s cargo spaces, fore and aft, 

while the horses stood on the upper deck aft.  The wives, children and 

sergeants were more sympathetically treated:  they were in the aftmost 

saloon.105 

Nice cabin or not, Henry spent the night in an hotel in Birkenhead.  The 

following day he wrote a carefully worded positive and optimistic letter to his 

mother.  He had a “very nice cabin”.  There were about 1,700 troops on board 

so far and the rest were arriving that day.  He assured her the arrangements 

for the soldiers, like his cabin, were “very good”.  The ship itself was proving 

to be a sound business proposition.  His informant, T. Bold, thought that the 

Company would net £5,000 to £6,000 as a result of the voyage.  This was in 

addition to the sum which had already been received by “showing” the ship to 

the public at Liverpool.  There would be more money from this source when 

the vessel returned to England. 

The Great Eastern had 7,500 tons of coal on board.  The ship was taking the 

“southern route” to Newfoundland which was the quickest way of crossing the 

Atlantic.  She would then go on to Quebec “more cautiously” and would 

remain there for three weeks before returning to Liverpool.  Henry thought it 

was not likely to be a fast passage overall.  The only downbeat part of the 
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letter was the comment that the ship looked dirty but she was due to be 

repainted when she arrived at Quebec.106 

The following day Henry took up residence on the Great Eastern and wrote a 

farewell letter to his brother from his cabin.  It gave a little more detail about 

his accommodation, the cabin was 8 feet 6 inches by 6 feet 6 inches and 

located at the side of the middle deck off the second saloon abaft of the 

paddle engine room.107  Although cabins on steamships at the time were 

notoriously small, as any visitor to the Great Britain now in Bristol knows, how 

Mary would have reacted to this information about her son‟s accommodation 

is a matter of speculation.  The Brunels, as a family, were accustomed to the 

spaciousness of their house in Duke Street and like residences in London and 

Paignton. 

The Great Eastern finally slipped her moorings after Henry had written to his 

brother.  As she moved away from the quay the band of H.M.S. Majestic 

played and the Great Ship was given a gun salute.  It was Henry‟s 19th  

birthday, “not including the day I (he) was born”.108  No doubt he thought the 

whole occasion was a fitting celebration as he entered his twentieth year. 

As the ship crossed the Atlantic Henry kept a careful note of her daily 

progress, the distance travelled, the speed, the revolutions per minute of the 

paddles, the revolutions per minute of the screw and the coal consumption.  

Fog and icebergs were dutifully recorded.  The speed of the ship varied 

between 12.3 and 13.9 knots, the paddles turned at between 9.62 and 10.83 

revolutions per minute, the screw between 34.65 and 38.03 revolutions per 

minute and the coal consumed varied between 292 and 386 tons per day.  All 
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these figures were recorded over a 24 hour period.  Froude thought that the 

pitching and rolling of the vessel were nothing to be dissatisfied about.  Henry, 

however, was concerned about the bad trim of the ship, putting her slow 

speed down to this and the headwinds.  Nevertheless, Henry started to look at 

the vessel‟s performance positively.   

He concluded that the voyage was a success.  Based upon the Great 

Eastern‟s Atlantic crossing, Calcutta could be reached in 45 days at a 

conservative 12 knots, although faster speeds of 14 or 14½ knots could be 

expected when travelling great distances to India.  Such a time would “thrash” 

P & O to pieces.109  The only downbeat part of this otherwise euphoric 

account was the heavy fuel consumption.  This was put down to the 

“abominable” coal picked up “in a hurry” at Liverpool.  If South Wales coal had 

been used, the consumption would have been 270 tons per day.  Perhaps so, 

but was South Wales coal available in Calcutta for the return journey from 

India, should Henry‟s dreams come true?110  

On arrival at Montreal he wrote several letters home, one of which was to Mrs. 

Atkinson (he addressed her as Nurse – in reality she had been his nanny), 

another was to his mother, a third to T. Bold and a fourth to  the Chairman of 

the Great Ship Company, Baker.  Each was given a distinctive message.  

Mrs. Atkinson was told about the soldiers, their wives and children.  Of the 

3,000 people on board, 243 were wives, children or babies.  Mary Brunel 

learnt about his visit to a bridge and a locomotive factory while Baker was 

congratulated on the excellent service on the ship:  “Dinner came up hot, (the) 
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officers (were) gentlemanly and content”; Baker was told that Captain 

Kennedy had made the ship‟s log available to him.111 

Although much of the material recorded in the Letter Book about the voyage 

to Montreal came from the ship‟s log, Froude and Henry took measurements 

of their own, speed, steam pressure, vacuum pressure, screw and paddle 

speeds, barometric pressures and rolling movements.112 

During his visit to Canada and the United States, Henry visited the Niagara 

Falls, the Toronto Observatory and Weller‟s workshops in Philadelphia and 

Boston.  He was back in England by mid August, telling his mother he would 

be glad of the few days rest, “before going into exile with hard labour”.  This 

was an allusion to the start of his apprenticeship at Elswick.  In the same letter 

he remonstrated with Mary.  His brother had told him he was to have £30.  

What did this represent and how long was the money to last?  He needed to 

know as he was due to start at Armstrongs on the 1st September.113 

On the 22nd August Henry was back at Paignton writing to John C. Horsley, 

Mary‟s brother, telling him that the 40 passengers on the Great Eastern had 

been delighted with the ship, further that three of the officers of the 60th 

Regiment were schoolfellows of his at Harrow.114  Henry then turned his 

attention to his apprenticeship.  He wrote to Sir William Armstrong on the 3rd 

September to confirm that he was travelling to Newcastle the following week, 

asking to whom he should refer for instructions when he arrived at the 

factory.115  The following Sunday he left St. Margaret‟s church at Westminster 
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after the Litany.  He did not stay to the end of Matins as he had not finished 

packing his luggage preparatory to sending it on to Newcastle.  Subsequent to 

making this entry in his diary, he qualified this statement and wrote 

additionally “or more precisely putting things out”.  His mother was doing the 

actual packing.116  There was, however, another reason for cutting short his 

devotions:  the Great Eastern was back at Liverpool so there was a chance to 

see her again before starting work.  The opportunity was too good to miss.  

This time he set aside his preference for the Great Western and travelled 

direct to Liverpool that Sunday evening by the London North Western, arriving 

at Lime Street station, Liverpool at 3 am on the Monday morning.  He took a 

fly to the Adelphi Hotel, it was full so he went on to the Queens where he 

found a room.  After refreshing himself he went straight on to the ship and 

brought himself up to date with developments since he had last seen her.  

There had been a change in command; Captain Kennedy had been replaced 

by Captain Walker.  Henry, ever quick to offer his opinions, commented “I like 

his looks”.  Walker, no doubt a little awed by the Brunel name, was “very civil 

to me” (Henry) and showed him the changes which had been made to the 

vessel.117  The ship left Liverpool on the Wednesday.  As on the previous 

occasion the enormous size of the Great Eastern was a draw and “all the 

dock landing stages were crowded to see the ship go”.118 

The following day, Thursday, Henry checked out of the hotel, and caught the 

10.05 morning train to Newcastle, via Manchester, Leeds  and Harrogate.  He 

arrived at his lodgings at 11 East Parade, Newcastle at 4.30 that afternoon to 
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find that his luggage had arrived there safely before him.119  The following day 

he went into the factory at Elswick to meet P. Westmancott, the Chief of 

Works.  Like other premium apprentices, his hours of work were 6 am to 6 

pm.  The initial period of his training was discussed in outline.  He was to 

spend two or three months in the pattern shop and then go into the brass 

foundry for a month.  Henry was then introduced to a number of his fellow 

apprentices, only one, Masterman, was found to be “very agreeable”.  

Although Mary Brunel no doubt packed his bags very carefully, she was not to 

know what accessories and clothes a premium apprentice really required, so 

once the formalities were completed, Henry went back into town.  He bought a 

“tin can” in which to keep his “breakfast”, the practice was to bring food into 

the factory for the first break of the day, some working clothes and a cap.  A 

cap was an essential part of a workman‟s “uniform” on Tyneside.  He also 

bought himself a map of Newcastle.120  The following day, Saturday, he 

thought again, a map of the town was not enough, he purchased one of 

Northumberland as well.121 

There was good reason for this.  Westmancott had another role, he was not 

just in charge of the Elswick Works, he was also a captain in the local 

volunteer regiment.  Henry was very interested in this.  Westmancott‟s unit 

was amongst those out on exercise later that day, Saturday.  Henry watched 

events from a safe distance.  There was much noise when the firing started, 

“it must have sounded and smelt something like a real fight”.122 
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Henry had a bad night‟s sleep the Sunday before he started work in earnest:  

He noted in his diary that he had had a “horrid nightmare”.  While it is part of 

the human lot to have such experiences from time to time, it does not take 

much imagination to realise that for the first time in his life, he was away from 

his family, his home and the world he understood and grew up in.  It was a big 

change and disturbing for him.  Such emotions could easily have caused his 

restless night.  The first taste of factory life is a hard experience for those 

accustomed to middle class comforts and courtesies.  There is no reason to 

think that Henry found industry otherwise. 

Although he probably realised that the clothes were inappropriate, he dressed 

for his first day at Elswick in linen trousers and a waistcoat.  He set off to the 

works on foot carrying with him the box containing his tools.  He found this “an 

awful job” but eventually he got there.  On his arrival he was met by another 

premium apprentice named Ben Tower who showed him the pattern shop and 

pointed out the foreman.  Tower then took him to a bench.  Left there, Henry 

had “nothing to do which I (he) did all day”, except for opening his box and 

arranging his tools in a drawer.  Left as he was to kick his heels, he eventually 

became exasperated and approached the foreman, Watson, who responded 

tersely “Who are ye?”  Told Brunel, the foreman said he would get Henry a set 

of tools but told him to “look about you (himself) for today”.123  The new 

premium apprentice had had a very typical introduction to factory life.   

The following day Henry was put to work but he was disappointed again for a 

very different reason.  Sir William came into the pattern shop to look at the 

model of a gun which was there.  Henry wrote in his diary,distraughtly “he did 
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not see me”.  Perhaps it was as well that he did not.  It is unlikely that 

patronage from such a quarter would have endeared him to his workmates.124  

But if colleagues had any doubt that Henry Brunel was not truly one of them, 

confirmation came the following day, his third in the pattern shop.   

While at his workplace, Henry heard one of the men who was studying a 

Newcastle newspaper, read out to his workmates that the Great Eastern had 

put back into Cork disabled.  Henry sent Bold a telegraph immediately.  That 

evening back at his lodgings, he asked his landlady to go out and get him a 

copy of the other Newcastle newspaper.  This reported that the Great Eastern 

had lost both paddles and her steering gear:  further, the ship had suffered 

considerable internal damage.  Henry went to Westmancott‟s house 

immediately and obtained leave of absence for a period.  He packed his 

portmanteau back at his lodgings and caught the 11.05 pm train from 

Newcastle.  While doing all this he found time to write to his brother to tell him 

what had happened.125   

Henry arrived at Liverpool “After a long and tedious journey at 10.15” the 

following morning, Thursday.  He took the boat to Dublin, arriving there at 

about midnight126; it was then on by train to Cork where he arrived about 2 

o‟clock in the afternoon.  By half past four Henry was aboard the Great 

Eastern.127  He spent more than two weeks on the ship watching as the 

repairs were put in hand, except for four days starting on the 29th September 

during which he made a trip to Worcester and Malvern, returning to Ireland on 

the 2nd October in time to travel on the Great Eastern to Milford Haven.  He 
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finally got back to Newcastle on the 7th October.  Sir William Armstrong invited 

him to dinner.128   

No doubt Armstrong was interested to hear about the Great Eastern‟s 

misfortunes but what he thought about Henry after this extraordinary 

performance can only be surmised.  The sequence of events, however, 

demonstrated where Henry‟s priorities lay.  The implications as far as his 

professional training was concerned were serious.  However, Armstrong knew 

the Brunel family well so he could not have been entirely surprised. Henry‟s  

presence back in Newcastle did not mean he had lost interest in the Great 

Ship.  He maintained a vigorous correspondence from his lodgings.129 

By the end of the month Henry was settling into a routine at Elswick.  His 

alarm woke him at 5 am, he prepared his breakfast, put it in his “tin can”, said 

his prayers and if time allowed, he read his Bible for a few minutes.  He then 

left the house at 5.40 am so as to arrive at the factory by 6.  Henry mentioned 

in his diary that in addition to himself there were six other premium 

apprentices in the works or on outside erection.  As was his wont, he could 

not help commenting on his contemporaries “I do not think Math Atkinson and 

Ben Tower‟s morality is very high and there is a split between Math Atkinson 

& Jack Fell on this subject”. 

Breakfast was at 8 am.  The apprentices could boil eggs in the “glue pot” if 

they had a mind to, though the coffee was warmed by a labourer.  They were 

allowed to go into the “office in the corner” to eat their food if they so wished.  

Henry took advantage of this concession.  Half an hour was allowed for the 

first meal of the day.  “Dinner “ was a 1 pm.  The premium apprentices were 
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allowed one and a half hours for this.  Henry does not say where or what they 

ate, but it is reasonably certain that he went back to his lodgings for what was 

probably the main meal of the day.  The afternoon was shorter than the 

morning part of the shift.  The bell sounded at 6 pm.  So, in all it was a ten 

hour working day after allowing for meal breaks. 

Apprentices were required to account for their time.  As they left the workshop 

at the end of each day they recorded what jobs they had been working on and 

for how long on a four inch square board.  These “time boards” of which there 

was one for each apprentice were stored in a rack.  The time recording was 

not precise.  If an apprentice arrived after 6.05 in the morning, but before 6.30 

am, he had to account for seven eighths of the day not the time he was 

actually in the factory.  If the start time was 8.30 am, the fraction became 

three quarters and so on for various start times.  Similar rules applied when 

overtime was worked. 

Henry, along with the other premium apprentices, managed to leave the 

workshop a little before 6 pm to drop the boards in exactly as the bell rang so 

as to avoid “the squash of men“ when the work force at large started to leave 

the factory.  The other privilege the premium apprentices enjoyed  was to use 

the office as opposed to the works gate for going to and coming from dinner.  

Henry, along with all the other employees not working there, was denied 

entrance to the ordnance works without special permission.  This was not 

surprising as much of the work there was for the British Government and 

Armstrongs was in the van of gun development.130 
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Henry wrote a similar account to his mother describing his day to day life at 

Elswick.  Perhaps it was a pre-emptive strike to head off a barrage of 

questions when he got home, or maybe it was just that he wanted her to be 

aware of the discomforts of the life he was leading.  His letter did, however, 

emphasise the advantages of his situation.  Premium apprentices had half an 

hour more for dinner than the workmen who had only one hour.  He added to 

the account in his diary that on Saturday the regime was more relaxed.  While 

work still started at 6 am, breakfast was later, at 8.30 am, there was no break 

for dinner and they finished at 2 pm.  He noted that in the winter months from 

November to February, work did not start until 7 am.  His wages for all this 

were 3/6 per week.  A paltry sum for someone who was accustomed to hire a 

cab even if it was not strictly necessary.131  In closing he mentioned his 

allowance of £156 per annum, this represented £3 per week which was 

adequate as his lodgings were only 10/6 per week.  Overall, the regime at 

Elswick Works was, unsurprisingly, not to Henry‟s liking.  It imposed a 

discipline in an uncongenial atmosphere which must have been far removed 

from his perception of the glamour and excitement of his father‟s work.  He 

was not to know, except from what he may have learnt from Benjamin Hawes, 

how badly Brunel had fared at a similar point in his career when he was 

working in appalling conditions assisting Marc construct the Thames Tunnel. 

In the same letter to Mary, Henry took the opportunity of informing her of his 

views on the misfortunes of the Great Eastern.  He was convinced that the 

accident was not due to any defect in the design of the ship.  The failure of the 

rudder was due to the exceptionally great strain to which it was subjected and 
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defects in the iron of which it was made.  No other ship would have withstood 

such a test.  He went on to describe in some detail the circumstances 

surrounding the failure, concluding that his father had not lost much credit 

even among the ignorant.132 

 The task Henry had been assigned in the pattern shop, to make handles for 

his chisels added to his despondency.  It was a “most wearying job as there 

were only 3 lathes in the shop”.  He had to wait his turn while more important 

work was done and when he did get an opportunity to make the handles, he 

was always being turned off the lathe to make room for the “master” who had 

precedence.  Despite all these setbacks, however, he was able to record on 

the 27th October, he had enough handles to go on with.  He had hoped he 

would be put on “some job” the following day.  By this he meant, presumably, 

work on one of the company‟s contracts, not just making his own tools.133  

Henry was experiencing what apprentices, particularly privileged ones like 

him, have experienced not only then but since.  He was having his nose 

rubbed in the reality of factory life.  If of the right turn of mind, Henry would 

learn from it.  Whether he would or not, lay in the future in October, 1861. 

Although he was in bed by 9 pm most nights, Henry‟s social life was not quite 

dead.  It was not only the Armstrongs who invited him to dinner, the 

Westmancotts did as well.  He also went to the Nobles for the occasional 

evening.  Further, his friends started to visit him.  Froude arrived on the 11th 

November and went round the engine and ordnance works with him despite 

the restrictions normally applied to visitors to the gun factory. But Henry‟s 
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sense of isolation showed through in his diary entry for the day, “Froude has 

been a long time coming”.134 

Despite having been at Elswick, notionally at least. for two months, Henry‟s 

indentures were still not completed by both parties.  Sir William had signed 

but Mary Brunel had not.  The premium due to Armstrong was £200 so Henry 

suggested to his mother that she sought Isambard‟s advice before adding her 

signature.  Oddly, bearing in mind the agreement was not yet closed, Henry 

dined with the Armstrongs the same day as he wrote the letter advising his 

mother what to do.135  By mid November, with Christmas approaching and a 

holiday in prospect, Henry‟s attention turned to one of his favourite diversions, 

amateur theatricals, and with it his cynical turn of mind returned.  A play was 

planned at Duke Street, “Florence is going to act in a stupid play at Xmas.  I 

am going to be Edward III”.136  The prospect of returning home uplifted his 

spirits.  Despite its atmosphere, Elswick Works had its good points as well, he 

was still in the pattern shop with Mather, the patternmaker Henry was working 

with, and they got on pretty well.  In recent weeks he had been to Lady 

Armstrongs to dine twice, the previous day he had dined with Mr. Rendell but, 

best of all, he was going home for three weeks the following day accompanied 

by Captain Noble.137 

So Henry took his holiday with his time in the pattern shop unfinished.  This 

part of his training was likely to last three months in all, to be followed by 

similar periods in the fitting shop, foundry and erection shop.  After that he 

would be sent on outside erection, probably to “Birkenhead, Keyham or 
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Timbuctoo”, then six months in the bridge yard measuring plates and setting 

out for rivets.  Henry was quick to emphasise that during none of this time was 

he working on his own account:  he was put with a good workman who gave 

him part of his job to do.  In closing this letter to Eddie Henry went on to say 

that he was sorry that the Elmsleigh Railway had been abandoned.  He 

“should have liked to have finished (the) plan which he had a fancy for as 

being the only job (he) had ever stuck to thoroughly138 (Henry‟s underlining). 

It is possible that Henry was becoming concerned about his “butterfly” lifestyle 

and had decided to plan his time better than had been the case during his first 

few weeks at Elswick, to ensure that in future he was not blown off course by 

events like the accident which had overtaken the Great Eastern. This more 

disciplined approach showed through as Christmas drew near.  He told his 

mother precisely how he intended to spend his holiday.  The plan was to 

arrive at Duke Street on the 19th December from Newcastle, going on to 

Maidencombe on the 22nd for Christmas, Paignton on the 1st January, 1862, 

St. Marychurch 6th January, 1862 then back to Duke Street on the 11th 

January, finally returning to Newcastle on the 19th.  So, the intention was to 

split his holiday between the Brunel and Froude families.139  The Christmas 

break passed off well.  The weather was not too hard, such that New Year‟s 

Day found Henry and the Froudes playing football which everybody seems to 

have enjoyed, even though they managed to lose the ball for a time until it 

was recovered from the top of the acacia using a long pole.140 

When Henry returned to London, he went with his aunt Sophie to the Adelphi 

Theatre to see Octoroon, a new play which he thought was very good, 
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although there were two absurdities in it.  This was one of several visits to the 

theatre in the early days of January.  Pleasure and relaxation were combined 

with a little professional work:  Henry “skimmed through” a paper on the rolling 

of ships which Froude was due to give to the Institute of Naval Architects.141  

It was in this paper that Froude said that his investigations had begun at the 

request of Brunel and in this work he had received “the greatest assistance 

from his (Brunel‟s) broad and masculine perception” adding that it was the 

research into the form and propulsion of the Great Eastern which had led to 

the study of ship form and propulsion generally.142   

Before returning to Newcastle he visited Woolwich Arsenal yet again.  He 

finally arrived at his lodgings on Friday, 17th January ready to start work on 

the Monday, two days earlier than he had told his mother.143 

By late January the Brunel brothers were corresponding about the design and 

construction of the Chepstow Bridge.  Froude insisted that some credit for the 

finished structure was due to Brereton, a statement which surprised Henry.144  

He knew, of course, that Brereton had been the Resident Engineer at 

Chepstow but seems to have been unaware that he had played some part in 

the design as well as the construction of the bridge.  Froude was in a position 

to know how Brunel organised his professional work and was aware that 

everything attributed to him was not necessarily done entirely by him.  Brunel 

was no doubt extremely industrious but the total achievement of his career 

was beyond the capability of one man acting alone.  The brothers, in 

particular Henry, however, were inclined to see all Brunel‟s engineering 
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achievements as being totally his own work. This discussion by letter had 

arisen as the brothers were writing a paper on the Chepstow Bridge and 

Froude had been asked to comment on it and amend the text, if he thought 

proper.145  Henry took Froude‟s comments to heart and Isambard revised their 

account of the Bridge.  It was intended for the Illustrated Catalogue being 

prepared for an Exhibition at which models of both the Saltash and Chepstow 

Bridges were to be shown.146‟147  Brereton commented on and agreed this 

latest draft before it was forwarded to the Exhibition organisers.  He also 

enclosed some comments on the design of the Saltash Bridge but the 

brothers missed the significance of this.148 

Henry did not see himself as living in Newcastle, he just lodged there so he 

was never reluctant to return to Duke Street or go to Devon.  Just a few days 

after he got back following his Christmas holiday, he was returning to London.  

He caught the 1.30 pm train from Newcastle on the 24th January, arriving at 

King‟s Cross eight hours later.  He had returned home because he was 

feeling unwell.149  Although he took medical advice on his condition, he 

pursued an active life while he was in London, visiting the British Museum and 

going to the theatre.150  Henry also heard a case in the Court of Errors, a 

Church of England canon law court, in Westminster Hall.  Isambard had 
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prepared some of the material for the hearing.  He was representing the 

Bishop of Exeter who lost his case.151 

Henry finally returned to Newcastle on Monday, 17th February.  Except for 

seven days in mid-January, he had been away from Elswick for one day short 

of two calendar months.152  He had not been so sick as not to enjoy a full 

social life.  A likely reason for his prolonged absence was homesickness.  

Another possibility is that he was feeling the loss of his father and just wanted 

to be nearer home.  Henry spent an hour in Kensal Green Cemetery on 

Sunday, 16th January, presumably at Brunel‟s grave.153  

 Once back in Newcastle Henry started to follow the fortunes of the Great 

Eastern again.  A start had been made to repairing her:  there was a report in 

The Globe newspaper that she had been put on a gridiron on the 17th 

February to facilitate the work needed.  There was a further account of 

progress a week later.154  But Henry was not satisfied with this so he started 

to make enquiries direct again.  In addition he worried about the captaincy.  

Walker had left and been replaced by Captain Paton who was being paid, 

Henry understood, £10,000 per year, a very unlikely figure.155 

Apart from the excitement of the Great Eastern, life at Elswick went on as 

usual.  “Everything goes on so like clockwork that it seems almost nonsense 

writing a diary”.156  However, away from the factory there were developments 

which were far from tranquil as far as Henry was concerned.  As has already 
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been mentioned, models of the Chepstow and Saltash Bridges were to be 

shown at the Exhibition of 1862.  The Brunel brothers, with the help of Froude, 

were preparing, as described earlier, an entry for the “Official and Illustrated 

Exhibition Catalogue”.  A further draft was sent to Brereton “to look over and 

correct”.  This time it drew a strong riposte.  Brereton‟s secretary wrote back 

to say, according to Henry‟s diary, that “I (Brereton) designed the Saltash B S 

for Mr. Brunel as well as directed its construction.  After due consideration and 

correspondence with Mr. Froude we (Isambard and Henry) decided to take no 

notice of this matter, considering that Mr. Brereton could not mean to assert 

what his words conveyed or, if he had intended to do so, could he have done 

it in so curt and discourteous manner”157  Further, Henry knew that Brereton 

intended to read a paper to the Institution of Civil Engineers on the 

construction of the centre pier of the Saltash Bridge.  Froude agreed to attend 

and hear what was said.  The paper was duly read on the 4th March.  Froude 

sent Henry a copy of the letter he had written to Brereton after the meeting, 

taking issue with his opening statement which was “having designed and 

superintended the construction of the Saltash B S for the late Mr. Brunel”.158  

The rest of Brereton‟s paper was “impersonal” so Froude trod cautiously, he 

suggested that Brereton could not have meant what he said.  He told Henry 

that Brereton had not replied to this letter, or more precisely, had not done so 

up till then.  After receipt of Froude‟s letter, Henry went to Oxford.  He 

telegraphed ahead to let Froude know he was coming.  He broke his journey 
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at Birmingham, stayed overnight and caught an early train to Oxford the next 

day.159 

On arrival at the Froudes, they were staying in Oxford at the time, Henry 

learnt that a reply to the letter had been received from Brereton:  “He 

(Brereton) thought he was the last person in the world to be accused ....... 

rather a stupid letter on the whole.  We (Henry and Froude) talked the matter 

well over & decided to postpone writing until tomorrow”.160  The following day 

Froude wrote “another very judicious but stronger letter to Mr. Brereton”.  

Unfortunately, Henry gives no indication of what Froude said about the 

Saltash Bridge.  There can be little doubt that Brereton played some part in 

the design as well as supervising its construction.  It was similar in many 

respects to Chepstow and Froude, as we have seen, was willing to concede 

that Brereton had played a role there, so it is likely that he was prepared to 

acknowledge that Brereton  had at least some responsibility for the design of 

the Royal Albert Bridge at Saltash over the Tamar.  The extreme position was 

that Brereton designed and supervised the construction, but as he did not 

approve the design and “sign off” the drawings, it was not “his” project.  

Similarly, although he may have supervised the work on site, the outcome 

was not his direct responsibility, that remained with Brunel.  If this was the 

situation, there is a sense in which both Froude and Brereton were right.  The 

difference was between who did it and who was responsible for it.  As Henry 

did not record what the point or points of disagreement were, there is no way 

in which the question can be answered.  Henry‟s diary and letter book are full 

of emotion but short on information.  He returned to Newcastle on Monday, 
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10th March leaving Oxford in the evening and arriving at his lodgings early the 

following morning.  After spending a few hours resting, he was back in the 

factory before midday.161 

Henry settled down to factory routine quite quickly.  But he still had problems 

in coming to terms with shop floor life.  An acquaintance and fellow premium 

apprentice, Mat Atkinson‟s, conversation was “not that of a gentleman.  I do 

not mean that it is not what I have heard often at school and in a less degree I 

am ashamed to say joined in, but it certainly is more undesirable in men of our 

age.  Instead of being “Yea” or “Nay”, it is “Yes you b......r”.  I went several 

times to tea with Mat Atkinson and there were several times friends of his 

(present)........very nice companions and gentlemanly in their manner but still 

with the same disagreeable habits and a tendency to go into dirty talk.  I 

managed now and then to manifest disapprobation rather by signs than by 

words and Crossley especially I thought somewhat checked himself for this 

reason.  Mat Atkinson, however, insisted on pretending to imagine that I had 

no objection to such obscene talk and once when he came to my lodgings 

with Middleton tried to start some beastly conversation.  Middleton was a 

gentleman.  Again this year shortly after I returned Crossley, the one in 

Stephensons,162 went to a disgusting trial at the Newcastle Assizes.  It is not 

my place to cut his acquaintance for that.  I should not drop the acquaintance 

of any more important friend for worse things than a nasty curiosity.  However, 

Mat would insist that I should like to hear the particulars and overtaking me as 

I was walking home with J. Fell & young Bill Crossley in the Scotswood Road, 

was about to retail the particulars.  I immediately dropped astern.  I have since 
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walked home the other way and have not gone to talk to Mat in his shop, 

although I have talked with him when he comes into ours.  There is no quarrel 

between us but I merely avoid going where I am likely to hear what offends 

me.  I think, but do not feel sure, that Mat sees my views on this subject.  On 

Tuesday evening Bill Crossley asked me if I would come to tea with him and 

his brother.  Now, since his landlord‟s illness Mat has been lodging in the 

same house with the Crossleys.  I therefore asked Bill Crossley if Mat would 

be there.  He said  yes and then asked if I was not thick with Mat.  I said “O 

yes” and then said “You will think I am very rude but I had rather not”.  I think 

he saw what I meant. So the case stands at the moment”.163 

Not knowing how Mat saw all this, it is difficult to draw a firm conclusion.  But, 

the situation Henry describes is typical of the lifestyle seen by the young as 

being adult, particularly when in the coarse environment of factory life.  Brunel 

himself would have had no problems with Mat as he was well used to navvies 

and their violence, drunkenness and foul language, traits which were endemic 

among men of that type.  There is the other possibility that Mat was just 

provoking Henry.  He saw him as a “stuck up prig”:  he certainly comes 

through that way in his diary.  It must be remembered, however, that Henry 

was only nineteen years of age when he wrote this, so he was hardly adult 

whatever he himself may have thought.  These self revelatory words are, 

however, of interest as they are a cautionary reminder that many of the views 

expressed by Henry during this period of his life were superficial, showing his 

immaturity when he made them.  Brunel‟s early diaries do not show the same 

trait. 
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Henry was disappointed with some of his fellows but a worse irritant was 

imminent.  Shortly after he had written the account of Mat‟s misdoings in his 

diary, he learnt that Froude had withdrawn from his correspondence with 

Brereton about the latter‟s claim to have designed and constructed the 

Saltash Bridge “for Mr. Brunel”.  Henry‟s reply to Froude‟s letter was 

unstructured and incoherent.  It is difficult to determine what Brereton‟s 

position was with certainty but it seems that he was saying that Brunel‟s 

contribution was limited to the “conception” of the bridge.  Did this mean, 

Henry said, that his father decided it would consist of two large spans with a 

pier in the middle of the river and two viaducts, one from each bank, leading 

to them, beyond which the design and construction was Brereton‟s?  If so, this 

was “ridiculous” Henry asserted.164  Despite Froude‟s decision to terminate 

the correspondence with Brereton, Henry did not let the matter rest.  He wrote 

again a week later.  While he fell short of recommending that Sir Benjamin 

Hawes, Brunel‟s brother-in-law, was drawn into the dispute, he asked Froude 

to find out whether Isambard‟s return from abroad in May would be in time to 

“expunge the obnoxious passage (presumably from the Institution of Civil 

Engineers‟Minutes) should R. P. Brereton not do so”.  Further, if Froude 

proposed to see Brereton about it, he would like to be there when he did so.  

Henry‟s discontent rumbled on.165  Three weeks later he wrote again, saying 

that he “agrees with his (Froude‟s) getting vexed about Brereton‟s 

childishness”.166   

One cannot help wonder whether all the emotion was worthwhile and who 

was being “childish”.  After all, Brunel‟s achievements were so great that his 
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reputation was unlikely to have been diminished if some credit passed to his 

principal assistant.   The truth of the matter cannot be determined.  The 

known facts are that Brereton was deeply involved in the bridge, Brunel was a 

very sick man when it was being designed and built, the completed bridge 

was, and is, marked I. K. Brunel, Engineer 1859.  The likelihood must be that 

with Brunel‟s declining health and his preoccupation with the Great Eastern, 

Brereton had a much freer hand at Saltash than he was accustomed to during 

his twelve years as Brunel‟s principal assistant. 

Henry‟s apprenticeship was progressing.  He left the pattern shop at the end 

of March.  This was to be followed, it was intended, by a month in the brass 

foundry, two months in the iron foundry, a month in the bridge yard, three 

months in the fitting shop working on various machine types, three months in 

the erection shop followed by a further three months on outside erection.167  

This was a conventional training course following the manufacturing 

operations through to the assembly of the product in the factory and then the 

final re-assembly and proving of the machinery on the customer‟s premises.  

But a programme is one thing:  what benefits accrued to the premium 

apprentice was another.  It appears that apprentices were wont to roam 

around the factory from department to department to find their peers and 

when they did so, to gossip.  In an outburst of enthusiasm, Henry wrote to 

Westmancott suggesting that apprentices should be allowed to leave the shop 

in which they were working without “a special permit” as he valued the 
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opportunity of visiting various parts of the site.  It gave him an “understanding 

(of engineering) principles and forms”.168  

 By mid April Froude was getting fed up with Henry‟s interminable carping.  He 

told him off in one of his letters, a stricture which probably mentioned 

Brereton.  Henry wrote back to say “I will jaw, I like jawing”169  He did not see 

his behaviour as a shortcoming, if his devotions were an indication of his 

concerns.  On the 17th March he made a specific note of three petitions in his 

prayers; to do what was right as far as acquaintances and their bad way of 

talking was concerned, that things might go well in the affair with. Brereton 

and that there may be no offence taken by Bold in his relationship with Henry.  

He noted that two had been answered, the first about bad language and the 

third concerning Bold from whom he had received “a very kind agreeable 

letter”.170  His petition concerning Brereton had not been answered for he 

noted the following day that Brereton had written a letter concerning his 

lecture to the Civil Engineers and that the change he had made in the text 

“does (did) not sufficiently qualify his opening statement”.171  So the Almighty 

was not entirely on Henry‟s side.  But God could hardly be expected to 

answer all his prayers in a way which was satisfactory to him. 

We hear no more of Brereton and the Saltash Bridge.   With Henry at 

Paignton and then Duke Street for nearly four weeks in April and May, he had 

no reason to write to his mentor and with other interests and visits to make, 

his diary is thin for this period.  A little later Henry started to take an interest in 

the Great Eastern again.  He asked questions of J. Rorison and tracked her 
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movements diligently through the press and in correspondence.  He was 

fascinated and absorbed by every aspect of the vessel, her speed, fuel 

consumption, the number of passengers, the amount of cargo and the 

weather she encountered in crossing to New York and returning to England.  

He even noted the details of the passenger accommodation and the number 

of complaints which were lodged about the vessel and her performance.  At 

the end of May and again at the end of June, he went as far as asking for an 

abstract from the ship‟s log.  His appetite for information was all consuming 

and insatiable.172  The data he assembled was interpreted as favourably as 

possible to accord with Henry‟s view of his father‟s achievements.  The ship‟s 

speed, particularly if faced with adverse winds, the coal consumption and the 

lack of roll were all treated kindly and, in his view, set new maritime standards 

of performance.173 

During this period of renewed interest in the Great Ship, Sir Benjamin Hawes 

died following a stroke.  Henry returned to London from Newcastle as soon as 

he heard of this from Isambard.  Shortly afterwards, on the 21st May, Mary 

Brunel gave a dinner party at Duke Street to celebrate Isambard‟s birthday at 

which Sir William and Lady Armstrong were guests along with members of the 

extended Brunel family.174  Two weeks later, on the 8th June, Henry went to 

Liverpool to see the Great Eastern again, returning to London in good time for 

another celebratory dinner.  On this occasion it was Henry‟s twentieth 
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birthday, again it was held at Duke Street and Sir William was present.175  

Henry did not get back to Newcastle until the end of June.  When he did so he 

learnt that he had been moved from the bridge yard to the foundry on the 28th 

May, an event which suggests that Westmancott was becoming irritated by 

the premium apprentice‟s persistent absence.  Whether Sir William knew 

about this when he was dining in Duke Street is an interesting speculation.176  

This time Henry was away from Elswick for nearly six weeks.  Three and a 

half weeks after his return he was back in London again and from there went 

on to spend four weeks with the Froudes.  He was finally back in Newcastle 

on the 27th August.177   

While some of Henry‟s journeying may have been driven by family 

commitments such as Benjamin Hawes‟ death, the overriding impression  is 

that his professional training did not rank high in his scale of priorities.  To be 

fair, he recognised this himself.  Henry wrote in the privacy of his diary on the 

31st August “I must now get hard to work on my mathematics” ............. “I have 

no job in hand except the indicator” .............”May God help me to work 

steadily at whatever I take in hand” ...... ”for amusement I have the Elmsleigh 

theatricals”.178‟ 179  His consideration, or perhaps concern, for the success of 

his professional career had at last possibly struck home.  If his diary is 

anything to judge by, he was starting to apply himself to his work.  References 

to what he was doing became much more detailed and precise.  For several 

months his description of his activities as an apprentice had been skimpy and 
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vague, on occasion written up well after the event.  This pattern was corrected 

for a period but the improvement was not sustained in the long term.   

What Armstrong thought about his premium apprentice goes unrecorded.  In a 

real sense he was party to Henry‟s lack of application, joining as he did in 

Brunel family celebrations at Duke Street when he knew perfectly well that 

one of those present should have been elsewhere.  Armstrong may just have 

taken the view that if Henry did not take his training seriously, why should he?  

He was at least discharging his obligations to Brunel and his family.  If the 

putative engineer squandered his opportunities in one of the most progressive 

engineering organisations of the day, that was his concern not Armstrong‟s. 

That said, Armstrong seemed to see Henry as a premium apprentice set apart 

from his contemporaries.  When he was laying the foundation stone of a new 

Mechanics Institute on the Scotswood Road, he beckoned to Henry to join 

him on the platform.  To his credit, Henry declined the invitation.  It was one of 

those Victorian occasions which attracted a surfeit of ceremony and 

celebration.  There was a band and glee singers, not to mention speeches 

and other formalities which reflected the ordered and structured society of the 

time at Elswick and Newcastle.180  If Henry had joined Sir William in presiding 

over the event, he would probably have further alienated himself from his hard 

swearing workmates.  Hopefully, these fellow apprentices did not see Henry 

walk with Captain Noble and Armstrong to Newcastle railway station to see 

Noble off to London that evening.181    

 During the second week of September   Henry‟s world was shaken again.  He 

read in The Newcastle Chronicle that a large steamer was on fire following an 
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accident off Nantucket.  Immediately he feared it was the Great Eastern, “I 

have been in a great fret about it, I pray it is not the case”.182  The following 

day, the 10th September, he wrote “my prayer was answered”.  There was no 

truth in the newspaper report about the fire,  but it was the Great Eastern 

nevertheless.  She had struck a rock.  Fortunately the damage was limited, 

only the outer skin of the hull had been penetrated.183  Henry wrote to Gooch 

immediately seeking more information while thanking him belatedly for placing 

his father‟s bust in the Grand Saloon of the ship.184  The same day he wrote to 

his brother relating all he had garnered about the accident, whether it was 

correct or just surmised.  There was a hole in the bottom of the ship.  The 

inner skin was intact so the vessel need not be put on a gridiron for repair.  

Henry then went on to speculate how the accident had occurred, was it when 

the ship stopped to take a pilot on board?  Little of this was substantiated by 

what had been reported so far.  He went on to express the hope that the 

accident would not destroy confidence in the Great Eastern.185  Within forty 

eight hours Henry‟s morale was improving.  He heard from Rorison that the 

Great Eastern was two miles off shore when the accident happened.  The 

rock she had struck was not shown on any chart, further Rorison “speaks 

(spoke) lightly of the injury done to the ship”.186  Then Henry‟s spirit plunged 

again.  He reminded himself it was three years to the day since his father had 

died, 15th September.187   
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In the days and weeks which followed Henry conducted an extended 

correspondence on the fortunes of the Great Ship.  With the vessel on the far 

side of the Atlantic, his sources of information were tenuous and vague; much 

of what he learnt was little more than hearsay.  What reasonably accurate 

news he had was not encouraging.  He read extracts from the New York 

Times in early October reporting the lack of progress being made in repairing 

the ship.  He took offence at the epithet “Brunel‟s Folly” which the newspaper 

saw fit to attach to the vessel.  Reading this, Henry became defensive and 

commented were two methods of propulsion, screw and paddle, and a double 

skinned hull “a Folly?”.188  Probably what frustrated him most was he could 

not rush to New York in the way he had travelled to Birkenhead to see for 

himself.  Further, he was showing again how very sensitive he was about his 

father‟s reputation and good name.  He consoled himself with the thought that 

he could contribute to an entry a Mr. Weale needed for a biographical 

dictionary he was preparing   Henry thought that “something efficient might be 

put forward” describing the advances made by Brunel in “Ocean Steamship 

Navigation”.189 

Henry may have lauded his father‟s achievements in ship design and 

construction in his contribution to Weale‟s Dictionary but the news from 

America was bad.  Isambard learnt when dining with Elsdale and Gooch at 

Richmond that the gash in the Great Eastern‟s hull was such that little could 

be done in North America to make good the damage.  So the ship was 

returning possibly to Milford Haven “patched” with a “wooden box” over the 

affected area.  Henry told Froude that as the Great Ship Company had earned 
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£24,000 so far and because the cost of the repair would only be £5,000 to 

£6,000 the vessel could lie up for the winter without further great loss of 

profits.  He conceded, however, that the ship was returning from America 

empty so there would be a loss of revenue due to this.190 

By this time Henry‟s spirits were picking up again.  The Great Eastern‟s 

problems, he thought, were soluble.  The vessel‟s profitability was being 

demonstrated and the costs of repair could be borne without ruining the 

company‟s finances.  Further, the captain could not be blamed for the 

accident as the reef the ship had struck was not marked on the charts.  It was 

all positive, if not good news.  Also the captain seemed to be a good fellow, 

he had an “air of honesty” about him.191     

The wider world, however, did not take such an optimistic view of the Great 

Ship‟s prospects.  By late November Henry was contemplating the possibility 

of attending a meeting the Directors were calling to discuss the Company‟s 

affairs.  He realised that despite his positive opinion about the profitability of 

the enterprise, a call would be made for more money so he wrote to his 

brother asking whether he would be willing to advance £500 to him, a sum 

which would be repaid when he received the £2,500 due to him under his 

father‟s will.  Although it was only a few days since Henry had expressed his 

confidence in the Great Eastern‟s future, he was becoming more cautious.  

He told Isambard he was willing to risk the £500 if this was “not thought too 

foolish”.192  The Great Eastern‟s affairs continued to prey on Henry‟s mind.  

He was still ruminating about the possibility of going to the Company meeting 
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as it “can‟t harm”.  Possibly the invitation to attend was a compliment; if so it 

would be discourteous not to accept, anyway he supposed that Froude would 

go to the General Meeting when it was formally called.193  Isambard seems to 

have counselled his brother not to risk his money on the Great Eastern.  While 

Henry deferred to this advice, he pointed out that the ship, if afloat, was worth, 

he thought, £100,000.  The only risk was if the insurers reneged on their 

responsibilities or if the trustees became insolvent should the insurance have 

been not properly effected194  So, it emerges that Isambard was more 

circumspect, more prudent than his brother and was not prepared to see him 

risk part of his father‟s estate on Brunel‟s great venture.  The way Brunel‟s will 

was worded suggests that he intended to protect his children‟s inheritance 

from the indiscretions of youth.  Isambard, a lawyer, was ensuring that their 

father‟s wishes were respected. 

The Great Eastern saga rumbled on.  The passengers, who were stranded on 

the far side of the Atlantic as a result of the mishap, started to play up.  Henry 

thought that the newspaper accounts of this were exaggerated, putting it 

down to the press “not having been fee‟d and fed in the style reporters in 

America were used to be”.  He sought excuses.  The want of victuals on the 

ship was due to the sea water getting into the storage areas.  He opined that if 

Penn had followed Brunel‟s recommendation and mounted the shaft on a 

white metal bearing with a suitable method for oiling it, the sea water could 

not have entered the hull in the way it had.   The lignum vitae on brass 

bearing which had been fitted had been worn down by the iron shaft such that 
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the seal was rendered ineffective.  Henry concluded his assessment with the 

remark that he must accept cautiously John Scott Russell‟s statements.   

This did not mean, however, that Scott Russell now had Henry‟s support.  He 

remained concerned about the “general mismanagement” of the Great 

Eastern‟s affairs.  While he allowed that the honesty of Barber was “a great 

point”, he was fearful of the “infamous jobbery” which had gone on previously 

and was “thankful to see the ship remain in (the) present hands and 

management”, rather than have Scott Russell get ”any hand in the matter” 

again.195  It appears that Henry was anxious to exclude Scott Russell, 

whatever the merits of what he had to offer.  As he had built the Great Eastern 

in the first instance, this was an extraordinary position to adopt and says 

much about Henry Brunel, young as he was:  emotion outweighed judgment.  

Having dismissed Scott Russell, Henry then speculated on the economics of 

the Great Eastern returning to Britain with a cargo, even if she had no 

passengers.  This, he concluded, must be a sound policy, it could be no other, 

if money was as important as the planned debenture issue suggested.196   

The next matter to preoccupy Henry was the captaincy of the ship.  He 

thought that no change should be made.  The present captain was unlike 

Kennedy and Walker who both thought only of fulfilling their nominal duties.  

The current remuneration of £1,000 per annum reflected what was expected 

of a captain.  It demonstrated the need for more than a “mere navigator”.  

Henry fretted about the Great Ship still being in New York.  If it were repaired 

there, that he considered this possibility represented a change of view, it 

could bring cargo back to Britain which would yield £20,000 to the Company 
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as not much expense would be incurred by the voyage itself.  Presumably 

Henry was looking at the economics on a marginal cost basis, in that the only 

additional expense would be fuel and other consumables.  The crew had to be 

paid whether the ship was in use or not.197 

During the closing months of 1862 Henry remained at Newcastle.  His 

apprenticeship continued uninterrupted by trips away following the fortunes of 

the Great Eastern.  This interest could only be sustained by correspondence.  

He must have spent much of his free time writing letters and reading incoming 

mail.  One imagines him retiring to his room most nights to put pen to paper 

and to post the results of his endeavours either during a walk before retiring or 

on his way to Elswick the following morning.  His principal relaxation during 

these months was his friendship with the Noble family.  He frequently 

accepted their hospitality on a weekday evening as well as at the weekend.  

On Sunday he usually went to church in the morning, sometimes in the 

evening and, exceptionally, both.  On Sunday afternoon he was, on occasion, 

invited by Lady Armstrong to visit her at Jesmond.198 

Despite his improved application to his training, when he came to review the 

period, 26th October, 1861 to 4th October, 1862, some forty nine weeks, Henry 

found that he had only worked a hundred and sixty seven days in all, split 

between the pattern shop, eighty five and a half days, the bridge yard twenty 

three days and the new foundry fifty eight and a half days, earning in all £4 

18s. 8½d.  Despite this disappointing result, he noted that on Thursday, 10th 

October he was paid 15/- at a rate of 1/3d  per day, further he had been given 
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a rise of 4/- per week which he judged to be “very liberal”.  In the 

circumstances it certainly was.199‟ 200   

On the 6th November, 1862 Henry left work early at 3.30 pm, cleaned himself 

up, and went to Newcastle railway station to meet his mother.  Lady 

Armstrong was also there.  She had already met Mary Brunel who had arrived 

on an earlier train.  The three of them went to Jesmond for dinner.  

Unfortunately, Sir William did not join them as he was away at the time.201  

Armstrong travelled a great deal as he had business interests in other parts of 

the country.  He was presumably not prepared to return to Newcastle just to 

welcome Mary.  Mary went to Henry‟s lodgings the following day for dinner.  

As there had been some talk about her staying there  with him, he left it to his 

mother to settle the matter with Mrs. Brooks so after he had finished his meal 

he went to the ordnance works, probably to avoid any embarrassment should 

the two women not agree on terms.  Henry had thought originally that his 

mother would be staying at Jesmond.  This would have made sense as she 

was due to be in Newcastle only until Sunday week, ten days at most.202 

Henry‟s financial position was always tight.  He lived off an allowance from his 

mother of £20 per month, he had a small income from his father‟s estate and 

there was what he earned at Armstrongs.  Although his income was 

substantial relative to what the men in the factory could expect to earn, on 

occasion he found it insufficient so he resorted to borrowing from his nurse 

and his grandmother.  The sums were not large, £2 in the first instance and 
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18/- in the second.  Other members of the family helped him out.  Isambard 

gave him £7 10s. for his birthday.  His principal outgoing was, of course, the 

payments due to his landlady, Mrs. Brooks, which appear to have been £2 per 

week in 1862.  On occasion he got into arrears and when he was away he 

paid her a “retainer”.203  There were, of course, incidental payments due to 

Mrs. Brooks in addition to his board and lodging. 

Although Henry‟s income bore no relation to what his father had earned, it 

was nevertheless fully adequate for a premium apprentice and was probably 

much more than his contemporaries at Elswick got.  His problem was he 

aspired to a lifestyle he could not afford.  He did not hesitate to take a fly or a 

cab.  If he wanted to travel by rail, he did, which could be expensive, for 

example   the fare from Newcastle to London was £2 15s. 9d first class, if he 

went second it was £2 0s. 6d.204  The theatre and the opera were a lifelong 

passion:  he preferred the most expensive seats.205  Despite outgoings which 

he really could not afford, he was generous.  He noted in his diary that he had 

given a beggar one shilling in June, 1862.206  All this is against the 

background of his wages at Armstrongs being only  4/1½d.  for seven and a 

half days in October, 1862,207   

The first overt mention of the Froude family‟s religious persuasion, as far as 

Henry was concerned, appeared in his diary  on the 1st February, 1863.208  He 
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had just received a letter from Catherine. Froude telling him that Eddie had 

become a Roman Catholic.  The news was food for thought.  “Did she lead 

Eddy to desire to join the Catholic Church?”, he mused.  “Believing as she 

does, I suppose she is right in placing her children‟s souls‟ welfare before her 

husband‟s happiness”, he thought, adding “Why should a change of religion 

cause a separation between father and son such that Mr. Froude should think 

he has lost his sons?”  Henry resolved to answer Mrs. Froude in full.  Later on 

that day he went to church himself and received the sacrament, lamenting the 

“infliction of a sermon”.  He noted that each evening he read his Bible before 

he went to bed.209  After this brief digression into matters of faith, Henry 

turned his attention again to more mundane matters. 

On the 4th February he went to Newcastle station to meet his mother off the 

London train for a second time.  But he was late.  He saw her in a cab half 

way up Wiscote Street.  She had so much luggage with her that Henry had to 

pay.extra to the cabbie for the journey to his lodgings.  By the time they 

arrived at Mrs. Brooks the piano, which they had hired, was already there.  

Once the luggage was offloaded the two of them, mother and son, went on to 

the Nobles for the evening.210.  Henry hoped that his mother would pay Mrs. 

Brooks for both of them during her four week stay.  There was good reason 

for this.  As ever, he was short of cash, “on the wrong side” as he put it, to the 

extent of £6 13s. 0d.  If his mother footed the bill, he judged that he could “get 

right” by the end of March, except for Waterlow‟s bill of some £12.211 
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This monetary introspection was part of a larger stocktaking of his affairs.  For 

several months Henry had been much more diligent in his work at Elswick.  

He was also trying to bring some discipline into his own personal record 

keeping.  His notebooks, presumably the records he kept as part of his 

professional training, needed more attention.  Further, he determined to keep 

his private journal “when ever I have time” ......... “never leaving it about & 

keeping it locked up” ........ “I believe one cannot put down too much in the 

case of a journal” ....... “a kind of self confession” ......... “while in a religious 

point of view may, and I hope will be of value”.  Henry also decided to keep a 

formal record of his financial affairs and designed a bookkeeping system for 

the purpose.  He extended this discipline to his correspondence by drawing 

up a more adequate “letter filing” system.212   

Even a casual reading of Henry Brunel‟s diaries suggests that on numerous 

occasions he decided to keep an account of his doings and thoughts on a 

regular and disciplined basis.  With the decision made a period of detailed 

diary entries followed:  this then tailed off with the diary being written up, on 

occasion well after the event, this then could be followed by a few perfunctory 

entries until such time as his conscience overtook him, the discipline was 

reimposed and the cycle started again. 

By the time Mary Brunel arrived in Newcastle the discussions about Henry‟s 

further training were well advanced.  He had written to Froude about his 

career development on the 22nd January, saying that he thought the best way 

of learning the profession of civil engineer was to serve a three year pupillage 

with a suitable principal.  He mentioned several names but he narrowed the 
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choice down to three, John Hawkshaw, John R. Maclean and John Fowler.  

Having done this, Henry dismissed Fowler as his “style of work (was not) 

desirable to be mixed with”, what was meant by this was not explained, but 

the social comment which followed spoke volumes, Fowler was “Not generally 

considered a gentleman”.  What substance there was to this indictment is 

open to doubt, bearing in mind Fowler‟s subsequent career progression.213  

So the choice was narrowed to Hawkshaw and Maclean.  Henry told his 

brother that he was inclined to Hawkshaw.  Isambard put a further positive 

slant on his brother‟s preference, he noted that Hawkshaw had been not only 

a friend of Brunel‟s, he was also President-elect of the Institution of Civil 

Engineers.214‟215 

Three days later Henry wrote to Froude to say that he had decided to 

approach Hawkshaw.  Before doing so he cast around for further advice.  He 

asked Charles Saunders, Secretary of the G.W.R for his views.  Saunders 

counselled him to go to “the best man”.  He did not say anything in favour of 

Fowler but  opined that overall Hawkshaw was to be preferred.216  Henry felt 

confident enough to approach Hawkshaw direct without his brother.  “Having 

more brass”, he probably thought that he could negotiate without involving his 

family.  Further, although Henry had day to day problems in balancing his 

budget, he had his father‟s estate to fall back on.  It is unlikely that Isambard, 

as Trustee, would have opposed paying Henry‟s pupillage premium from his 

legacy as it was an investment in his future.  By the time his mother arrived in 
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Newcastle the problem was how to tell Armstrong of Henry‟s decision to leave 

Elswick.217  The reason Mary did not stay with the Armstrongs, preferring 

Henry‟s lodgings, is clear enough.  Nevertheless, the two of them accepted an 

invitation to Jesmond on Sunday, 8th February.  They did not broach the 

matter of Henry‟s leaving while they were there but they discussed the subject 

on the way back to Newcastle.  Mary preferred a direct approach to Sir 

William, either by going to see him or by writing a letter.  Henry was for biding 

his time and speaking to him when the opportunity offered itself.218  Which 

method was adopted is not known.  However, the approach was made. 

While Mary was in Newcastle, mother and son devoted time to leisure 

pursuits as well as planning Henry‟s career development.  They went to see a 

play called “Lighthouse”.  This, Henry, who was always ready to express his 

views on anything, thought was very badly acted.  They had no comment on 

the pantomime, “Cinderella”, which followed.219‟220  On the Saturday following 

the two went to Durham for the weekend.  They travelled by train and stayed 

overnight in an hotel in the city.  Soon after their arrival they visited the 

Cathedral.  The following day, Sunday, they went again to attend Evensong.  

Henry spent part of the time sketching those parts of the Cathedral which he 

thought were of particular interest.221  The two returned to Newcastle later that 

day and he was back at work on Monday morning.  

With only a limited time left at Armstrongs Henry thought it best to forgo 

outside erection and to spend as much time in the drawing office as possible, 
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as he was planning to spend three years with Hawkshaw “who‟s considered 

the leading civil engineer as engineers go nowadays”, in a job which called for 

draughting skills.222  Why Henry chose to be cynical about his future employer 

is clear enough.  Nobody measured up to his father. 

The move to Hawkshaws, despite what had happened in recent days, was not 

absolutely definite. Henry sought reassurance about his choice.  He went with 

Isambard to see Manby, the Secretary of the Institution of Civil Engineers, for 

advice.  Manby thought the choice lay between Hawkshaw, Fowler, Maclean 

and Harrison.  So, as Harrison did not practice in London and there were 

objections to Fowler, the field narrowed to Hawkshaw and Maclean.  Henry 

confirmed he preferred Hawkshaw.  He was at the “head” of the profession so 

he “might naturally go there to get his instruction without there being anything 

peculiar in it”.  Following this discussion with Manby, Henry went to see 

Hawkshaw again.  He was well received and Hawkshaw “approved of his 

scheme” while indicating his willingness to take him in September.223  The 

following day Henry confirmed to Hawkshaw his wish to leave Elswick in 

September as suggested, adding that he was going to Birkenhead to erect 

machinery for Armstrongs with the added attraction he would see the Great 

Eastern on its gridiron.224   

As will be mentioned again later, Henry was helping his brother to write a life 

of their father at this time, so perhaps his unkind thoughts about Hawkshaw 

and the achievements of the engineering profession generally were 

sharpened by his preoccupation with Brunel‟s career.  Further, in February, 

1863 work on the finishing out of Clifton Suspension Bridge was well 
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advanced.  It was completed and opened in December, 1863, only a few 

weeks after Henry joined Hawkshaw‟s office in Great George Street.  The 

structure was very different from what his father had designed, which was, no 

doubt, a source of great dissatisfaction to Henry.  Further, Hawkshaw had just 

been knighted, a distinction which Brunel was never accorded.  So when 

these factors are weighed, along with Hawkshaw‟s presidency of the 

Institution of Civil Engineers, one can understand, although not sympathise 

with, Henry‟s views about the civil engineering profession in general and 

Hawkshaw in particular.  Henry seemed to overlook that Hawkshaw was one 

of the principal sponsors of the completion of the Clifton Suspension Bridge 

as a memorial to his father.  In addition, he probably did not recognise or want 

to acknowledge that his place as a pupil in Great George Street was due to 

Hawkshaw‟s professional relationship and friendship with Brunel.  It had little 

to do with Henry‟s achievements to date which were little enough.  It was 

probably obvious to Hawkshaw and Armstrong that Henry was very unlikely to 

be more than a pale shadow of his father and grandfather. 

Despite his efforts to secure his professional future, Henry was still at 

Armstrongs.  He continued to follow the fortunes of the Great Eastern from 

Elswick.  Each voyage was tracked, with unflagging zeal.  The number of 

passengers the vessel carried, the cargo, the income the ship earned and any 

incident of note which occurred.  Fortunately, from his point of view, Henry 

had a number of correspondents to whom he could refer to supplement the 

accounts which appeared in the newspapers225 as when the ship was holed 

off Nantucket.  So when he went to see Westmancott about his immediate 
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future with Armstrongs, he was not disappointed to learn, despite knowing 

that the drawing office would be better for his career, that Westmancott 

thought he should go on outside erection at Birkenhead rather than into the 

drawing office after Easter.  This was where the Great Eastern was 

undergoing repair so to Birkenhead he went.  As soon as he had unpacked 

his bags in Gough‟s Hotel at Woodside, Birkenhead Henry wrote to the 

Froudes in Devon to tell them how magnificent the vessel looked.226 

The Great Eastern was beached half a mile above New Ferry.  The ship was 

on a gridiron and repair work, which was being organised by the Captain and 

Brereton, had just started.  The vessel was, however, not absolutely stable, 

she had moved about two feet during the last high tide.  Henry stayed 

overnight on the 20th March in one of the cabins off the Grand Saloon and 

breakfasted with the Captain in the morning, after which he went to his hotel.  

He returned to the ship later on in the day and discussed how work was to 

proceed with Brereton.  Fortunately, the ship had not moved again.227  

Isambard arrived the following evening, Sunday,  He, too, was anxious to 

know how the Great Ship was progressing.  The brothers toured the ship the 

following morning and after lunching with Rorison, Isambard caught the 

afternoon train to Oxford.228  Work on the vessel was going quite well and 

Henry told his mother that the ship would be floated off soon, probably on 

Easter Monday.229   

Henry split his time between his interest in the Great Eastern and his work for 

Armstrongs in the closing days of March and into April.  This, together with a 
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weekend in Oxford, kept him fully occupied.  He was able to maintain his 

contact with the Froudes, in particular William and Izy, as they were visiting 

Isambard who was living at Oxford at the time.  During the Monday, he was 

taking a long weekend, Henry solicited Froude‟s help in calculating the 

strength of the springs needed for the indicator he was designing for the Great 

Eastern before leaving on the afternoon train to return to Birkenhead.230 

While Henry had been away in Oxford work had continued on the Great 

Eastern.  The workmen were progressing well with the plating.  He was able 

to get away from work for a few hours, he was helping to install two of 

Armstrong‟s hydraulic cranes and a suite of chain testing equipment in a 

workshop nearby, to show Westmancott, who had arrived from Newcastle that 

morning, round the Great Eastern.  No doubt Henry was delighted at the 

interest Westmancott was showing.  Further, it enabled both of them to forget 

the day to day engineering chores which installing the cranes represented.    

The two returned to the Adelphi Hotel in Liverpool, where Westmancott was 

staying, after the tour was completed.  They dined together and went to the 

theatre later in the evening.231 

Even on a Sunday Henry could not keep away from the ship.  After rising late,  

this was habitual when it was not a work day, he went for a stroll to Rock 

Ferry.  He noticed that the vessel had “a great list to the land”.  Alarmed, he 

went on board to meet Rorison, who was already there.  They were joined 

shortly afterwards by Brereton and the Captain.  None seemed greatly 

concerned at what had happened.  The ship was three and a half degrees out 

of the vertical and the deck sloped five feet across its width.  As the tide went 
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out, the reason for the movement became evident.  The vessel had “moved 

about four feet at the stern”.232  A week later work was still continuing on the 

hull.  As the outer skin was not complete and watertight, some water had 

found its way into the space between the inner and outer hulls.  This was not 

a calamity, it was just another difficulty to be overcome.233  On this occasion 

Henry expressed no concern at what had happened.  Usually he was 

amongst the first to panic.  He was back with Armstrong‟s cranes and chain 

testing machines on the Monday following the 13th April.234 

Henry remained in Birkenhead off and on until the Great Ship was repaired 

and floated off. 

The brothers were anxious that the biography of their father, which Isambard 

was writing, was as accurate as possible.  Most of Brunel‟s professional 

colleagues were still alive so there was no lack of information and comment 

available to them.  Henry, as a putative professional engineer, was used 

extensively by Isambard as an intermediary between himself and the 

engineering profession.  References to the material for the biography start to 

appear in correspondence and, to a lesser extent, Henry‟s diary, in the early 

months of 1863.  Henry wrote to Froude on the 1st February, 1863 to ask him 

to “arrange an account” of the materials Isambard had collected on the “gauge 

question”.235  The documents they had to hand so far were inadequate for the 

purposes of the biography as they were not complete and coherent.236 
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  In mid May Henry went to Paignton where he was joined by his brother.  

They spent the time working on the biography of their father in which they 

were helped by Froude who must have known much more about Brunel‟s 

professional career than either of his sons237 and was thus invaluable in this 

work which, although not hagiography when completed, was singularly lacking 

in any adverse criticism of Brunel‟s life. 

With the Great Eastern repaired and back at sea, as was to be expected 

Henry followed her movements with restored confidence and interest.  The 

minutiae of her precise route became a matter of importance.  After leaving 

Liverpool, was she calling at Queenstown or was she not?  Had the Times got 

it right, if so was there a chance of him sailing in her as far as Cork?  He wrote 

to J. H. Yates, the Secretary of the Great Ship Company on the 21st June 

asking if it was possible for him to go, adding that if this was so, he would like 

to bring Richard Froude with him.  He told Yates they would not need a bed 

and were prepared to pay for their own food.238  The reason, or excuse, for 

the visit which depends upon how one sees the root cause of Henry‟s interest, 

was the functioning of the indicator which he had in part designed for the 

ship‟s engines.  And so it was arranged that the two would go, leaving Henry 

and Richard with the problem of how they got back to England from Ireland.239  

They joined the Great Eastern in Liverpool.  Henry wrote to Froude to say that 

Rorison was “immensely delighted with the indicator & it has created a 
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sensation here”.240  A week later he was back in Duke Street contemplating 

his return to Newcastle the following day, the 8th July.241 

Towards the end of the month Henry was fretting because a visit “to some 

iron works” in Birkenhead with Westmancott may not coincide with the date 

the Great Eastern was due back in Liverpool.242  He tried to get more exact 

information about the date of the docking as he was anxious to show his 

mother over the ship after she had arrived in the port.  He told Isambard that 

he was staying at a hotel at Rock Ferry, Birkenhead.243  The Great Eastern 

duly arrived.  Henry made a flying visit from Newcastle to show his mother 

and sister, Florence, round the vessel244.  It no doubt gave all three pride as 

well as pleasure. 

Henry‟s time at Armstrongs was coming to an end.  But a month before he 

was due to leave the British Association for the Advancement of Science 

gathered for its annual conference at Newcastle.  In the nineteenth century 

the Association‟s activities were more central to the life of industry and 

commerce than they are today so it gathered support from many parts and 

levels of society.  A substantial proportion of those attending the meetings can 

have had little more than a general interest in what was being said or 

demonstrated.  But the gap between the better educated parts of the public 

generally and those people who studied and applied the sciences in their day 

to day vocations was not so wide as it was to become as the twentieth century 

progressed.  Science and technology were simpler and more understandable 
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to the lay person than they were to become later.  Further, the cynicism about 

science and progress which has become a characteristic in certain parts of 

British society had not yet developed.  In the nineteenth century there was a 

sense of wonder and pride in what was being achieved.  So a British 

Association meeting was a shop window for those good things which had 

already happened or were about to happen.  It was a foretaste of a better 

future:  part of the optimistic and self confident view the Victorians took of the 

world. 

So it was not surprising that Sir William Armstrong took “great pains” over his 

address to the Association gathering.  He opened the Elswick Works to 

visitors and demonstrated his guns, which were amongst the most advanced 

in the world at the time, to all those who were interested in the science of 

gunnery or who were attracted to spectacular sights and loud explosions.245  

For those who were not so military minded there was an opportunity to take 

lunch with the Bishop of Durham at his palace.  In reporting his doings to his 

mother, Henry was careful to tell her he had taken advantage of what was on 

offer.  No sooner was he back at his lodgings than he wrote a detailed 

account to Mary of what had transpired.246 
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Chapter IV:  

Back in London, John Hawkshaw’s Pupil 

The Great Ship Saga Continued 

Henry finally left Newcastle in mid September to return home to Duke Street.  

Sir John Hawkshaw‟s office was just around the corner in Great George 

Street so not only was he no longer living in lodgings, he was within five 

minutes walk of his place of work.  These were two plus points, the third was 

that Hawkshaw, as a consulting engineer, was much more akin to his father 

than Sir William Armstrong with his array of products and workshops.  Henry 

was coming home in more ways than one.  Further, the environment was 

congenial, far removed from that of Elswick, and the work he was likely to do 

was more appropriate to his future career as the third generation of the Brunel 

engineering dynasty.247   

The break with the past was, however, not complete.  The Great Ship 

Company had accumulated enormous debts because of the technical 

difficulties and accidents which had dogged the vessel for so long.  This turn 

of events came as a surprise to him when he learnt of the Company‟s plight 

from Froude who was probably a shareholder.  Henry wrote to Rorison 

immediately expressing his concern about the enterprise “expiring”, adding 

“he was sorry he (Rorison) is (was) leaving the ship in such adverse 

circumstances”.248  The turn of events threw Henry‟s mind into turmoil.  He 

had come to think that the resolution of the Great Eastern‟s technical 

problems would ensure the future of the vessel as a commercial enterprise as 

she would then be able to ply for trade, pay her way, earn a profit and 
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possibly pay a dividend to the shareholders.  He never seems to have 

contemplated the implications of the Company‟s financial liabilities and the 

possibility that in the long run the Great Eastern could prove to be an 

uneconomic proposition.  In September, 1863 the overriding issue was 

insolvency.  The Company was bankrupt. 

Henry tried to understand the implications of what was going on.  He filled 

three pages of his diary with his thoughts and figures on how the Company 

could be saved.  The ship had been repaired following its most recent mishap 

but the costs of so doing had not been met.  £10,000 was due for the remedial 

work on the hull, the fitting out had cost an estimated £15,000 and a further 

£40,000 was needed to pay off creditors, a total of £65,000 in all on “capital 

account”.  There were revenue expenses including mortgage interest, harbour 

dues, office expenses, ship‟s insurance and other costs totalling £25,000.  

These were large figures in 1863 and would not be easy to find, even 

assuming they were reasonably well informed estimates.  They could have 

been, and probably were, “Henry‟s doodling”.249 

A meeting of the parties interested in the future of the Great Ship Company 

took place during the second week of October.  The occasion lasted for three 

hours but, while some of the resolutions placed were passed the crucial one 

concerning the appointment of additional directors was left unresolved.  A 

meeting of the shareholders was to be convoked to resolve the matter.  

Between times the Committee, the pressure group which had called for the 

meeting, was to continue to “confer” with the existing directors.  The outcome 

of the meeting was, as the Company‟s situation was critical, manifestly 
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unsatisfactory.  This was not surprising as certain of the directors wanted 

“out”, to sell the Great Eastern for the best price they could get, pay off the 

creditors and wind up the Company.  The Chairman of the Company, Barber, 

was amongst those who wanted to sell the ship.  Henry thought him “very 

cranky” and criticised him for not being prepared to confer.  Henry and Barber 

were taking polarised positions.  Henry wanted to save the Company and with 

it the ship, come what may.  Barber‟s interest was to do his best to meet the 

Company‟s obligations to its creditors and not to place at further risk their 

chances of being paid their dues.  He was also probably mindful of his legal 

responsibilities as a director of the Company.250 

John Scott Russell spoke up for his own interests and with them those of the 

Brunel family.  He said that “As builder of the ship, if he were to do it again, 

she would be in no respect different than as designed”, further “if he had to 

make a ship for the purposes of this ship, she would be like this one”.  He 

went on to say that the Great Eastern had never been intended to travel at a 

speed of more than fourteen knots, adding a few comments about her 

performance, in particular the actual speed she achieved and her rolling 

characteristics.251    

Although the Great Ship Company was in crisis, events moved painfully 

slowly.  Eight weeks after learning of the Company‟s problems, Henry had 

had no clear indication of what was likely to happen to the Great Eastern, so 

when he went to the Hawes‟ for Sunday lunch, he could not have been too 
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surprised to learn from Benjamin that he, Benjamin, could see no future for 

the Company.252‟253 

Having given some attention to the Great Ship Company‟s balance sheet and 

financial affairs more generally, Henry turned his mind to matters which he 

understood better, the economics of the Great Eastern herself.  He wrote to 

Froude on the 19th October about  the vessel‟s coal consumption, in particular 

the increase in the ship‟s cargo carrying capacity which would result if the coal 

consumption could be reduced.  With a meeting about the Company‟s future a 

week in the past, Henry indulged his prejudices, telling his “in loco parentis” 

...”Most amusing J Scott Russell turning on the rolling tap to an audience that 

didn‟t know the bosh he was talking, he doesn‟t deserve sparing”254  It would 

be interesting to know what Froude‟s reaction was when he read this letter, 

but to an observer nearly a century and a half later, it says more about Henry 

Marc Brunel than John Scott Russell.  After all he had built the Great Eastern 

and may be reasonably expected to have been well informed on her 

capabilities.  He was also a naval architect with a history of shipbuilding 

behind him:  successful ships at that.   

When Henry had collected his thoughts, he wrote to W. Haines about the 

overall financial position of the Great Ship Company.  The figures comprised 

the Company‟s indebtedness, interest payments due and other costs such as 

insurance.  It was a reiteration of his “diary doodling” with somewhat different 

figures.  He was trying to make a business case for  the vessel to go back into 
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service.255  What figures he could muster were derived from the Company 

records, information which was already available to the Directors 

supplemented by data given him by the officers of the Great Eastern and the 

staff of the Company.  Henry was missing the point.  He started from the 

assumption that the Great Eastern should go back to sea.  The Directors did 

not start from this position.  The dilemma they faced was not the arithmetic of 

the ship‟s economics, they could quantify these much better than Henry, it 

was the assumptions on which the calculations were based, in particular had 

the ship a commercial future?  This judgmental part of the appraisal was very 

difficult.  There was plenty of room for differences of opinion here.  How did 

Haines react to Henry‟s second guessing?.  Did he take it seriously or did he 

bin it?  We do not know.  Henry was very self assured and expected to be 

taken note of in circumstances which were difficult enough for a person of 

much greater experience and knowledge than him.  It was Henry‟s misfortune 

in his formative years to have ease of access to many of his father‟s friends 

and colleagues, often men of stature and achievement.  This probably gave 

him a confidence and self regard which the reality of his circumstances did not 

warrant. 

The same day as he wrote to Haines he also contacted his brother to say that 

he had been advised that should the Great Ship Company be wound up, the 

two of them would be liable to pay £1,500 or alternatively they could take a 

share in the property of the Company for £2,400.256  The Company, while 

being a corporate enterprise with a significant number of shareholders, was 

not a limited liability company, such a structure was not legally possible when 

                                            
255

 Letter 03360 HMB to W. Haines 24
th
 October, 1863. 

256
 Letter Book 03364 HMB to Isambard 23

rd
-24

th
 October, 1863. 



 

 

85 

it was formed, so the shareholders were responsible for all the Company‟s  

debts and any other liabilities such as outstanding contracts.  This aspect of 

the reality of corporate ventures ensured that when a company was in 

financial difficulty, Extraordinary General Meetings could be singularly well 

attended and lively, a situation very different from today.  Now, if a company 

becomes insolvent, the shareholders usually walk away. 

The Extraordinary General Meeting was arranged for the 3rd November.  

Henry stepped up a gear.  He intensified his efforts to quantify more precisely 

the financial background to the Company‟s difficulties.  Further, he tried to 

judge what the reaction of the shareholders would be when they attended the 

Meeting.  As ever, he kept Froude appraised of his findings and 

speculations.257  Henry was encouraged by what he thought he had found.  

Having learnt that the Company had made a satisfactory arrangement with its 

creditors, he bought fifty of the “original” shares at 3/3 each.  He had expected 

to get them for 2/- each when he instructed his broker.  If he had realised the 

price would go up, he would not have bought so many Henry told Froude.  

The reason he had bought some shares was that he wanted to attend the 

Meeting.258  If that was the only purpose, which it may not have been, all he 

had to do was to buy one share, not fifty.  Most likely he had erred in his 

enthusiasm and instructed his broker to buy without giving any indication of 

the maximum price he was prepared to pay. 

Henry bought the shares only days before the Meeting of the 3rd November.  

Gooch took the chair.  Thomas Brassey, the contractor, was with him.  Other 

interested parties such as Brereton were also there.  The principal proposal 
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put to the meeting was to form a new Company to run the Great Eastern to 

America.  To do this more capital was needed:  the Directors appealed to 

shareholders for financial support.  When this proposition had been put to the 

Meeting, both Gooch and Brassey resigned as Directors.  After the Meeting 

had praised Gooch for his efforts, a discussion followed during which all the 

creditors agreed, it was a Meeting of the creditors as well as the shareholders, 

to take half of what they were owed now and half in six months‟ time.  This 

was helpful but did not solve the Company‟s immediate problems.  It just 

meant that somewhat less money had to be raised in the short term to get the 

ship under way and revenue earning than would otherwise have been 

needed.  Nevertheless, the creditors‟ reaction was understandable.  There 

must be some benefit to them if the new Company was to have the use of the 

ship; after all the creditors effectively, substantially if not completely, owned 

her. 

It further emerged that a lifeline had been thrown to the Company by the 

Government.  It was prepared to pay £40 per head for troops to be 

transported to India.  The costs of doing so, assuming all the places available 

were taken up which was not in doubt, was £20 per head.  Some of those 

present thought it was less, £7 10s. 4d. was mentioned.  Others opined that it 

was futile to spend more time, effort and money on a “sinking ship”.  The 

Meeting became very heated and acrimonious.  The overall economics were 

discussed and re-discussed, the implications of the voyages to America, the 

frequency of these trips, the distances to be travelled to there as well as to 

India, coal consumption and other costs were debated at length.  Out of this 

emotional atmosphere emerged the conclusion it would be three and a half 
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years before the arrears and the interest due to preference shareholders were 

paid off and ordinary shareholders could benefit from any success the ship 

might have.  The alternative was to sell the ship and buy it back, an early form 

of “hiving down”.  Many of those present thought such precipitate action would 

“cheat” the preference shareholders “of every farthing”.  The Meeting reflected 

the interests of those present, the creditors who wished to be at least part 

paid the monies due to them and the aspiration of the shareholders who 

hoped to see a good return on the money they had laid out eventually.   

Much of this discussion and quantification of the Great Eastern‟s prospects 

was speculative and would probably not bear close analysis in the cold light of 

day.  The outcome of the Meeting was inconclusive.  Gooch and Brassey 

continued as Directors and it was left to the next General Meeting to make a 

decision.  Although this may seem indecisive in a situation which required a 

decision, it was perhaps as well, bearing in mind how much had been said  

and how many speculative figures had been put forward at the Meeting.259 

A few days later on the 7th November Henry reported the outcome of the 

Great Ship Company Meeting to Froude.  What he told him was more specific 

and quantified than what had emerged at the Meeting itself.  It was being 

suggested that the ordinary shareholders of the Great Ship Company formed 

a new Company to buy the Great Eastern for, say £150,000, a sum which 

would then be used to pay off the mortgage and the creditors, leaving nothing 

for the preference shareholders.260  This would, however, relieve the Directors 

and the shareholders of any demands that the creditors may have brought 

against them for monies due.  It also protected the Directors and shareholders 
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from legal action.  So, in all, it was a shrewd scheme.  The ordinary 

shareholders had the opportunity of buying back the ship at a reasonable, if 

not knockdown, price.  They had, however, lost their original investment and 

they, probably with others, had to put more money at risk if they wished to 

proceed anew.  The whole procedure was similar to what might happen now, 

except that the shareholders and Directors were not protected by limited 

liability then as they are under limited liability company law today.261  The 

brothers decided to lend the new enterprise £30 each through debentures.262  

The application form was duly completed and sent to W. Hawes.263 

On the 17th November Henry attended a meeting of the Great Ship Company 

bondholders at the London Tavern.  Brereton was in the chair.  The purpose 

was to ask the bondholders to help the Trustees raise sufficient money to 

enable the Company to continue trading until the 1st January next.  Those 

present declined to help and passed a resolution advising the Trustees to sell 

the ship.264‟265  This was a disappointing outcome for those who wished the 

Great Eastern to continue in service as an asset of the Great Ship  Company.  

After weeks of indecision and delay punctuated by the occasional glimmer of 

hope, if you were Henry Brunel, events moved quickly.  Two days after the 

meeting he wrote to Froude saying that winding up proceedings had 

started.266  The following week he added “Its all up with the Great Ship 

Company, at a meeting today they‟ll have the last dying speech and 
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confusion”.267  His disappointment and bitterness showed through in these 

comments as they inevitably would as he had always started from the 

presumption that the Great Eastern should continue in service under its 

present ownership, not for a single moment did he put himself in the position 

of those who had lost money, on occasion much of it, people who were being 

asked to put money at risk again.   

By this time Henry was working as a pupil of John Hawkshaw.  He had started 

in September as planned.  His first job was to survey for a proposed extension 

to the rapidly developing London underground railway system.  In mid 

November he was working on a stretch from Brunswick Square to Charing 

Cross, “the Western extension line”, going on to “deserted land & cabstand on 

this side of Waterloo station”.268  Other locations were also surveyed for the 

“northern branch of the northern extension line”, then consideration was given 

to the “Western extension” again.269   On the 28th November Henry wrote in 

his diary “I turned to my old job & the plan of the Charing X Rl (Railway) & 

Bridge”.  No mention was made of the dismantling the old Hungerford 

Suspension Bridge, which his father had built, and the removal of the chains 

and other iron work from it to Clifton, something which had occurred a year or 

so earlier.  The thought he was working on the truss railway-cum-footbridge 

which replaced Brunel‟s only true suspension bridge must have crossed 

Henry‟s mind more than once.  Maybe he shared his thoughts with John 

Wolfe Barry when he met him later on in the day at his hotel.270  Harrison 
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Hayter271, one of Hawkshaw‟s senior assistants, sent him to the Parliamentary 

Private Bill Office with a plan of Dublin which was needed to illustrate the 

various Irish railway schemes which Hawkshaw had submitted to Parliament 

for approval.272  Henry was doing some of the draughting  work for this 

submission so it was a few days before he could turn his attention to the 

Charing Cross bridge iron work again.273   

Although he was employed in a humble capacity by John Hawkshaw, he 

continued to socialise with his father‟s friends and professional 

contemporaries.  There was a splendid occasion on the 15th December, 1863 

at John Fowler‟s home when he was entertained to dinner along with George 

Parker Bidder, Mark Huish, Charles Blacker Vignoles and others.  It was 

perhaps as well that John Scott Russell did not stay for the meal.  Henry 

passed him on his way in.  If the two had sat at the same table, it could have 

ruined the evening.  Fowler probably knew this.  Henry was not one to hide 

his opinions.274‟275  The fact that so many of Brunel‟s friends found time for 

Henry is a tribute to the regard in which he, Brunel, was held by his peers.  

Whether it was wise to dispense favours in this way to a young man who had 

yet to make his mark as a professional engineer on his own account is open 

to doubt, particularly in the case of a person of Henry‟s views and 

temperament.  It would probably have been better to have insisted he worked 

his way up from the bottom socially as well as professionally. 
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By early December a new company was being formed to purchase and 

operate the Great Eastern.  There was some discussion of how this might be 

done within the Brunel family.  Who should hold any shares the family may 

buy?  If it was Isambard, this would allow him to become a director of the 

company if elected.  Henry was at just 21 years scarcely qualified.  However, 

the brothers lacked information, they had not seen the Prospectus so it was 

difficult to make an informed decision.  Further, they thought it wise to seek 

the advice of Daniel Gooch before they committed themselves to laying out 

money.276  Gooch was one of the brothers‟ preferred candidates for 

appointment to the Board of the new Great Ship Company.  They also had 

views on other “candidates” as men of competence to grace the board room 

of the Company managing the fortunes of their father‟s greatest ship.277 

While emotionally preoccupied by the Great Eastern, Henry still had his 

professional career to attend to.  The London Bridge and Charing Cross 

Railway was proceeding well.  It had reached the stage at which the bridge 

across the Thames was complete but could not be used until such time as it 

was passed by the Board of Trade Inspectorate as being to specification and 

safe for public use.  The inspectors loaded the structure, static loads were 

customary at this time, and left the bridge stressed in this way for a period.  

One of the girders sank one and a half inches.278  It was, nevertheless, 

deemed satisfactory and Henry was able to get on with the detailed drawings 

of the Charing Cross station.279 
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,Henry  looked to Froude for professional assistance.  He was drawn into a 

scheme to design an indicator to measure the performance of the Great 

Eastern‟s engines, a task which Henry undertook in addition to any work he 

may have been doing for Armstrong or Hawkshaw.  The indicator is first 

mentioned in the letter book on the 21st August, 1862, that is while Henry was 

still at Elswick, after which there was a succession of letters tracking its 

design, development and manufacture.280  By late June, 1863 the indicator 

was finished and proved to Henry‟s satisfaction.  On the 25th of the month he 

wrote to G. D. Kittoe from Paignton saying that he hoped to travel to London 

with the indicator the following day.  Five days later Henry wrote to Froude 

from London in ebullient mood:  Rorison “seems greatly delighted with the 

indicator” it has “created a sensation here” adding that Rorison doubted 

whether he could try the instrument on the voyage out to America, the Great 

Eastern was then docked in Liverpool, but on the way back he intended to 

experiment with it.281  Henry was clearly excited at having contributed 

something to the Great Ship. 

Like all new devices, the indicator required proving.  Some problems 

developed with the device to which Henry turned his attention.  Modifications 

were made.282  As the Great Eastern‟s fortunes ebbed, so the need for a fully 

functioning indicator diminished.  Henry had designed an effective instrument 

but it was not needed if the vessel was not at sea. 
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It was while staying at Elmsleigh, Froude‟s house in Paignton, that Henry first 

took an interest in yachts, their design and manufacture.  On the 8th February, 

1863 he wrote to Froude about the “overall concept” of what the two of them 

had in mind.  The size of the vessel, the deck and how far it stood out of the 

water were examples of the matters touched on.283  Ten days later he wrote to 

Richard Froude to let him know that a model of the boat was being made.284  

The yacht did not absorb as much of his time as the Great Eastern‟s indicator, 

it was unlikely to do that, as the boat he was designing was a pleasant activity 

rather than part of a crusade to vindicate his father‟s reputation .  

Nevertheless, it was an interest which relieved the tedium of much of his 

professional training and education.  The yacht, now called the Raven, moved 

on in the spring and summer months of 1863, the design was detailed, the 

materials selected and the  tracings  prepared.285  By October Henry was 

discussing the pros and cons of finishing the yacht out completely before 

racing her off Torquay.  Was it better to lose a month‟s sailing to allow time for 

the cabin to be completed so leaving less time for experimenting and sailing 

trials or should they proceed with the boat as she was?  There was time 

pressure, it was already mid October and the season was nearing its end.  By 

the end of the month a second boat was being mentioned, Gannet.286 

Froude became increasingly fascinated by the Raven so he decided to take 

an interest in her design.  Being Froude he wished to optimise the hull shape 

to maximise performance.  For this he needed the services of a draughtsman.  
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Henry approached Gray, one of his acquaintances at Elswick, on Froude‟s 

behalf, explaining that he, Henry, could not do the work as he was committed 

to completing his pupillage at Great George Street.  He went on to say that 

experimental apparatus and test equipment needed designing and making in 

addition to any work on the boat itself.  He stressed the point that the boat 

was to have an iron keel, a novel feature which would need careful attention. 

The arrangements with Gray needed formalising as a move to London without 

proper contractual arrangements was unreasonable so a letter of engagement 

was prepared laying out the terms of employment.287  Gray responded to the 

invitation and came to London to see Henry.  The negotiations were not easy.  

Gray, while anxious to leave Armstrongs, had other opportunities he could 

accept if he was so minded.  He had been offered a partnership in another 

firm.288  Gray did not join Froude and Henry immediately so the preparation of 

drawings continued on a less than satisfactory basis with Henry doing what he 

could when he had time available.  The result was that construction had not 

started at the end of February, 1864 which was worrying as the completed 

boat was now needed for a cruise round the coast of Devon, Cornwall and 

Wales before going on to the Clyde the following year.289 

The terms on which Gray was to join the Raven design team were not settled 

at the end of February.  It was Henry who reopened the possibility of Gray 

moving south at the beginning of March.  He was deputed by Froude to 

negotiate with Gray on his behalf.  This was sensible as Henry probably knew 
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Gray quite well.  Nevertheless, before he sent the letter he had drafted, Henry 

asked Froude for his comments.290   

Froude devoted much time to tank testing various hull shapes to determine 

the optimum profile before starting the detailed design work of the Raven.  

This process was not finished in mid March.  The delays in Torquay did not 

deter Henry from upbraiding Gray for being dilatory in his response to the 

letter.  His hesitancy was understandable as Froude was not offering 

permanent employment, four weeks, possibly a little more was all that was 

being discussed not the six months which had been mentioned earlier.  The 

sum on offer was £2 or £3 per week, a reasonable weekly salary in normal 

circumstances but to accept it meant Gray giving up safer employment in 

Newcastle and moving to London.  Henry advised him to make his own 

enquiries about the comparative rates of pay in London and on Tyneside.  

Although the reality was Gray would be doing Froude and Henry a favour in 

joining them on such an insecure basis, Henry continued to press for an 

answer, saying Froude was proceeding on the assumption that Gray was 

“open for engagement”.  By working in Duke Street, Gray would be nearer to 

Froude‟s test tank but it was still a long way away in Torbay.291 

Gray, however, was circumspect about putting his future at risk on such a 

speculative venture as the Raven.  He asked for “as much as £3 per week” as 

a minimum, a figure which was not unreasonable bearing in mind the need to 

move to London and the insecurity of what was involved.  To be added to this 

was that Froude was not yet ready to start the detailed design of the yacht, let 

alone building her, even though the tank tests of the model hulls selected 
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indicated that one form was as good as another.292  It was as well that Gray 

did not commit himself as the experiments on the hull shape were still 

continuing in August when an entirely new form was being tested and getting 

on “very fairly”.293  By the end of September, however, estimates of the cost of 

constructing the yacht were being prepared.  This new phase in the boat‟s 

development revived interest in the contribution Gray could make to the 

project.294 

So the Raven continued to demand Henry‟s attention.  In the autumn of 1864 

she was still in the design stage.  Both Froude and Henry had much more 

important matters to attend to than a private yacht, however pleasurable the 

work of designing and constructing her may have been.  While it would be too 

much to say that the Raven had been set aside in favour of more professional 

work, it remains true that little happened in late 1864.  In January, 1865 Henry 

mentioned the yacht in a letter to Richard Froude, updating him on the state of 

the project:  there was virtually no progress to report.295  There was, however,  

some movement two weeks later .  The project was assuming a degree of 

priority as the premises at Eversleigh had to be vacated on the 25th March, 

1866.  The tentative programme Henry described to Richard Froude was six 

weeks to complete the test apparatus, presumably this was needed for the 

tank testing of a model of the hull, two months for the tests themselves and 

then eight months to build the Raven itself.296  This schedule was little more 

than doodling.  The Raven project had been languishing for many months.  
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Work did, however, speed up, it had to in the circumstances.  Tests were 

started and by mid March were going well, largely because Richard Froude 

was at home and so able to do the work.297  Sometimes he was struggling 

due to a lack of suitable equipment.  At one stage in the development of the 

hull shape he was delayed because he had no ropes suitable for driving the 

profiling machine which Henry had ordered.298  The problem was resolved 

and work continued.  This burst of activity soon subsided and the Raven 

slipped into the background as Henry found his work for Hawkshaw 

increasingly time consuming and demanding.  By the time he had finished his 

pupillage with Hawkshaw, there was no more mention of the Raven. 

By the autumn of 1864 Henry‟s work at Hawkshaw‟s was becoming more 

demanding but this did not mean that he consistently gave his best efforts to 

his employer.  His outside interests continued to be central to his thoughts 

and endeavours.  The Great Eastern‟s future remained much in doubt.  The 

various individuals who had an interest in her could not be expected to agree 

on the best way forward in every circumstance.  Some continued to think the 

enormous ship was a white elephant, others that she had a commercial use.  

Unsurprisingly, the ship‟s affairs only moved forward hesitatingly and 

intermittently.  Henry, who wanted to write off the past and get the vessel back 

in service quickly whatever the risk and cost, was impatient about the slow 

demise of the Great Ship Company, the death of which was essential if a new 

beginning was to result because the Great Eastern still belonged to a failed 

enterprise.  As Henry put it, there was “A great to do lately attending the 
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obsequies of the persevering and never-say-die-but-at-last-saying-die Great 

Ship Company”.299 

By the end of January, 1864 serious consideration was at last being given to 

the formation of a new company to buy the Great Eastern.  Henry wrote to T. 

C. Roberts saying he was willing to buy into the new enterprise to a sum 

equal to the total realised from his £500 of bonds in the Great Ship Company 

when that company sold on the vessel to the new corporate vehicle.  This 

recycling of the residue of his investment after the sale of the Great Eastern 

was complete, was, not the major new money that the “hiving down” of the 

Great Ship Company‟s assets really required if it was to be successful.  Henry 

realised this so his approach to Roberts was tentative.  He asked could he 

“join” on this basis, or must he state a definite sum he was prepared to 

subscribe, emphasising he was anxious to participate in the new company if 

possible.300 

The same day Henry wrote to Roberts he also wrote to his brother about the 

new Company.  He took it for granted that Isambard was not prepared to put 

any money into the new venture.  Whether this was because Isambard did not 

share his enthusiasm or possibly he was more risk averse than Henry is not 

clear from the letter.  It may have been just that Isambard had other uses for 

his money:  he was planning to get married to Georgina Noble, the sister of 

Captain A. Noble of Greenock, a friend of the Brunel family.301 

The Great Eastern was to be sold without a reserve price, which was an 

indication of how desperate the Directors of the Great Ship Company were to 

                                            
299

 Letter Book 04137 HMB to S. A. Thompson 6
th
 December, 1863. 

300
 Letter Book 04214 HMB to T. C. Roberts 29

th
 January, 1864. 

301
 Letter Book 04137 HMB to S. A. Thompson 6

th
 December, 1863; 04215 HMB to Isambard 

29
th
 January, 1864. 



 

 

99 

rid themselves of their intractable problem.  Further, they probably realised 

that there was little chance that people would be lining up to buy such a 

unique ship:  they could be lucky to get more than scrap value if the auction 

went against them.  Henry realised this, noting that if less than £130,000 was 

realised, the shareholders would get less than 20/- in the pound,302 adding 

that if the bondholders such as himself did not “combine” the ship could be 

sold for next to nothing.  How such a combination would be affected and how 

it could influence the price paid, Henry did not explain.303   

A procedure whereby bondholders in the Great Ship Company could 

purchase shares in the new Great Eastern Ship Company using their portion 

of the money realised by the sale of the vessel was made available to the 

bondholders.  Henry decided to take advantage of this and accordingly 

approached T. C. Roberts for a form of application.  Henry urged William 

Froude to do the same, reminding him that those bondholders who did not 

take advantage of the scheme would only get 1/- or 2/- in the pound.304‟305 

The Great Ship was duly sold on.  The Great Eastern Ship Company, the new 

corporate body, was hopeful that the vessel could be let to the Atlantic 

Telegraph Company which was proposing to lay a cable across the Atlantic in 
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the summer of 1864, that was in just a few months‟ time.  This was good news 

indeed but the rest of Henry‟s letter to Froude was not so bullish.  The shares 

the debenture holders had secured in the new Company were only 7% of 

those on issue as the Great Eastern had been sold at such a low price.306  

This was no more than was to be expected; the Great Ship was not a 

conventional purchase but the low price increased the chance that the new 

Company would be viable.  The result of the sale was noted in Henry‟s diary 

on the 22nd February; he was probably disappointed but he could not expect 

everything to come his way.307  The Great Eastern had, however, reached a 

definite position.  The financial obligations to the past were written off, 

although the difficulties with the ship itself remained.  Henry perked up a bit, 

however, he was interested in the Great Eastern‟s indicator again.308 

During the whole of the three years of his pupillage, Henry continued to follow 

the fortunes of the Great Eastern.  It was not just the ship itself which retained 

his attention, it was also the success of the engine indicator that he and 

Froude had designed.  Once the indicator was finished, it was necessary to fit 

it in the vessel itself.  Froude‟s experience of sea trials was a great help here.  

He attached the indicator to the ship‟s engines for Henry.309  Although the 

device performed quite well, they soon realised that it could be improved.  

One of the problems was that the oscillation of the moving parts interfered 

with the recording of the results.310  Henry was anxious that the work needed 

to resolve these difficulties was put in hand as soon as possible after 
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Christmas, 1864.  He wrote to J. Munro on the 20th December for access to 

the ship‟s engines between January 2nd and January 7th, 1865 when he would 

be in London and available to do the work.311  The task was completed with 

Froude‟s assistance.  But the indicator was still not functioning fully 

satisfactorily.  The problem was the friction between certain of the moving 

parts.  By the end of February the difficulties were substantially reduced.312 

The Great Ship was now the property of the new Company.  She was being 

adapted for telegraph cable laying for which her sheer size made her 

eminently suitable.  Laying a cable across the Atlantic required that when the 

vessel set out from England, she could carry 2,400 miles of cable:  an 

enormous load for the 1860s.  Henry probably thought that cable laying was a 

mundane, unromantic business, though a successful outcome would be in the 

great Brunel pioneering tradition, although unfortunately far removed from the 

glamour of carrying first class passengers in splendour to the New World, an 

idea which was very attractive to a person of Henry‟s temperament.313  On the 

27th April, 1865 Henry went to Chatham to see the vessel in her new guise as 

an Atlantic cable layer though the work of adaptation was not yet absolutely 

complete.314  

With the change in ownership came a change of Chief Engineer.  Henry had 

held the previous incumbent, J. Rorison, in high regard both as a person and 

as an engineer.  He had been most helpful to Henry, providing much 

information about the ship‟s performance and in proving the ship‟s 
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indicator.315  The Great Eastern indicator was still not right, however.  Possibly 

Froude and Henry were missing Rorison‟s willing help in sorting out the 

problems.  Further changes were needed.316  The difficulties of providing the 

support needed were not lost on Henry.  He was working in Penarth at the 

time, Froude was in Torbay and the Great Eastern was in the Thames 

estuary.  The logistics of de-bugging and fine tuning a sophisticated 

instrument could hardly have been worse. 

While the new chief engineer of the Great Eastern may not have been as 

interested in the indicator as his predecessor, its value was not lost on 

Rorison.  In February, 1866 he wrote to Henry asking for it to be sent to him 

as he wanted to fit it to a new large steamer which was sailing from the Clyde 

to London in April.317  This development gave Henry a lift, although the 

indicator was soon returned to him for improvements.318  It took Henry a few 

weeks to respond by which time he was able to give a considered answer to 

the various points raised by Rorison describing the way in which they had 

been dealt with.319 

The Great Eastern‟s first voyage as a cable laying vessel was not entirely 

successful.  The cable broke and the end of it was lost in the water.  When the 

ship was back in England, Henry visited her to find out what was happening 

and to get the reaction of the Captain and the crew to what had occurred.  A 

new cable was already on board when he arrived.  He noted that the outer 
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coating was white, not tarred, whether it was different in any other material 

respect from the one already laid was not mentioned in Henry‟s letter to 

Froude.  Most importantly, the Captain was confident that they could ”catch” 

the old cable.320  Henry went away much comforted. 

As the Great Ship became more established in her new career, so Henry‟s 

interest in her welfare ebbed and the Great Eastern ceased to be the subject 

of correspondence and visits.  Henry had more pressing things to think about.  

Further, in his more reflective moments he probably realised that his father‟s 

last great maritime endeavour had been sidelined.  The time for ships of the 

Great Eastern‟s magnitude had not yet come.   

Henry asked for leave of absence for a fortnight on the 16th January, 1864.  

He travelled to Newcastle the same evening arriving the following morning, 

Sunday, at about 5 am.  After resting for a few hours he went with Isambard 

and Captain Noble to Jesmond.321  The two brothers were entertained to 

dinner by the Nobles.  Henry was very taken  by the two elder daughters of 

the house.  “Miss Sarah is very funny” he noted.  The purpose of the visit to 

Northumberland was not purely social, however, it was to be best man at 

Isambard‟s wedding to Georgina Noble.  Henry went with his brother to the 

church on the Tuesday to make the arrangements with the parish clerk.  In the 

evening Sir William Armstrong entertained them all to a “great dinner party”.322 

On Wednesday the two families, the Brunels and the Nobles, together with 

their friends took advantage of Sir Williams‟s invitation to visit the works.  The 

two Noble sisters, Sarah and Mary, went to Elswick as did William Froude, 

Henry‟s aunt Sophie, Henry himself, his sister Florence and several others.  
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Not all stayed the course, Sophie only got as far as the ordnance factory.  The 

tour completed, the party went to the Rendel‟s for dinner.323 

The following day Henry rose at 8 am, relatively early for him if he was not 

going to work, and took a cold bath.  After breakfast he attired himself in his 

“sacrificial robes”, a black frock coat, a black waistcoat edged with braid, light 

trousers “of a fashionable cut”, a shirt with studs and a light blue necktie with 

some white in it.  Thus dressed he went out to fetch a bouquet which he then 

took to the Nobles.  Henry and Isambard went to the church and met the 

parson who was conducting the ceremony, a Mr. Walpole of Port Glasgow.  

The bride was late, Isambard and Henry were a little apprehensive but in due 

course Georgina arrived and the wedding was solemnised.  The reception 

and ball which followed took place at the Noble‟s.  When the celebrations 

were over, the newly married couple left for York.  Henry, who felt his speech 

was “no great shakes” was glad when it was all over.324   

The following Sunday Henry went with the remaining “Misses Noble” and 

some of the other wedding guests by train to Durham, visited the Cathedral, 

attended afternoon service and returned to Newcastle in the evening after “A 

very jolly day, with very jolly people”.325  With his brother married off and the 

celebrations over, Henry travelled overnight by train to Paignton.  He was 

accompanied by Izy.326  From Devon he returned to London and was back in 

Hawkshaw‟s office on the 1st February.327 

John Hawkshaw proved to be as an hospitable employer and generous host 

as Sir William Armstrong.  A few days after arriving back in Great George 
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Street, following his brother‟s wedding, Henry was invited to Hawkshaw‟s 

country home, Hollycombe at Liphook, some eleven miles from Andover for 

the weekend.  There he met Mrs. Hawkshaw, to whom he took a liking, and 

their daughter.  On Monday morning, the 8th February, “Miss Hawkshaw” 

returned to London with him.328  When he arrived back in Duke Street, Henry 

found that the Brunels had house guests:  Mrs. Campbell and her son had 

arrived from Newcastle and Izy Froude visited during the course of the day.  

Mary Brunel and Florence had gone to Brighton for a few days, leaving Henry 

as the host.  This was the first time that Izy had been at Duke Street 

unaccompanied by her father and one or more of her brothers.329  She was 

staying at the Froude family‟s London home.  Anthony Froude invited Henry 

there to dinner a few days later.  This gave him the opportunity of meeting 

some of his literary and artistic friends who included Matthew Arnold and the 

sculptor Woolmer.  Izy was there also.  The following day she was at Duke 

Street for lunch and a few days later came to stay.  On the 22nd February 

Henry and Izy went to the theatre together to see “She Stoops to Conquer”.330  

It seems that a relationship may have been developing, if so this would have 

aroused Mary Brunel‟s hostility as she was rabidly anti-Catholic.  Fortunately 

for them she was in Brighton. 

Whether Mary was becoming uneasy about Henry and Izy by the end of 

March is not clear from Henry‟s diary.  What is evident, however, is that on 

occasion his relationship with his mother could become tense and fraught.  

She saw fit to find fault with his behaviour around the house on the 1st March.  
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She could not have been back from Brighton for more than a few days at most 

when the altercation took place.  It is just possible that it started as she 

entered the house on her return.  Like so many rows in families the underlying 

reason was obscured by emotion.  Mary arrived at about 10.15 in the morning 

to find Henry still not at work.  The exchange was sufficiently important to 

Henry to record it verbatim in his diary.  “She to me. Oh! what, are you here 

now?  I to her. Oh! no.  I‟m at the office.  She to me. Why, do you mean you 

haven‟t been there yet?  I to her.  I‟m there now .......(exit).  Why can‟t she 

leave me alone .... “.331  Henry was notoriously slothful in the morning unless 

there was an imperative that an event had to occur at or by a particular time.  

There is nothing in his diary to suggest that he habitually missed trains but 

there is a lot of evidence that he was a late riser, particularly at weekends.  He 

usually took breakfast late on a Sunday, today it would be called “brunch” in 

some quarters.  Mary‟s reaction to Henry could have been her concern at his 

lateness to work but more likely it was an expression at her frustration at 

knowing that Izy Froude had stayed in the house while she was in Brighton.  

The row continued after Henry returned from Hawkshaw‟s office.  The ground 

for Mary‟s grievance switched from his tardiness in the morning to having 

breakfast in his room, inviting Mitford to dinner, returning to his room with his 

guest after they had finished their meal where they took tea at their leisure.  

The “crime” in this latter instance was that the tea was served by “a young 

girl” to two men “in a bedroom”.  After she had said her piece, Mary “went off 

peaceably at 6½  as loving & kissing as possible.  This may do all very well for 

me but I dread the first specimen Gina has of this sort of fun if Isambard isn‟t 
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here”.  Henry described this passage of arms as “a regular field day with my 

mother”.332   

No sooner had this emotional episode passed than Henry was confronted by 

another human relations difficulty.  On the 3rd March he received a letter from 

“Miss Mary Noble”.  Henry was very conscious that Isambard had married into 

the Noble family but recently.  He wrote in his diary “I must recapitulate 

Isambard - has been constantly priming me as to the disagreeableness of the 

above young lady with regards to money matters and I was horridly amazed 

at finding this somewhat confirmed on the very pleasant day we spent at 

Durham - there Mrs. Campbell, whom I involve in the guilt, and Miss Mary 

Noble stole away furtively & paid the inn bill & then when it came up & I said 

something or other about it Miss N.‟s face assumed the appearance that 

comes over a person‟s face when someone begins unwittingly talking of a 

near relative who has been just locked up in a madhouse – at least so it 

appeared to me but then I had heard so much from Isambard before that this 

may be only my fancy ........  My letter to her explains her (illegible) to me on 

the subject.  She has got the best of it – I wonder if she is the lunatic 

Isambard would make her out to be”.333  The diary entry suggests that Henry 

over dramatised a minor incident.  But then he enjoyed the theatrical world.  

Later on the same day he went out to buy a ticket for the evening 

performance of “The Silver Lining” at the St. James‟ theatre.334  What 

Isambard‟s problem was with his sister-in-law goes unexplained. 

Izy and Henry continued to keep in touch.  She wrote to him about a family 

worry.  Mary, Izy‟s sister‟s, health “seems to have thoroughly taken the turn 
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and to be going fast downhill”.  Henry did not respond directly to Izy‟s concern 

but after he had finished work the next day, March 12th, the two took lunch 

together.  Following this Henry caught the train from Victoria to Brighton.  He 

“walked on the Chain pier”, a structure which had attracted the attention of 

both his father and his grandfather, Marc  He returned to London later on 

Sunday.335 

Tension entered into the relationship between Henry and his mother again in 

mid March.  As before, the exchange of words started at first encounter.  

When he came through the door at Duke Street Mary, who had arrived in 

London early in the day, spoke to him “she made herself somewhat 

disagreeable by bothering away about Izy‟s writing to me.  Having inquired of 

me about Mary, I told her of yesterday‟s account & todays.  Then „Does Izy 

write to you every day?‟ ........ „No, not every day perhaps 4 times a week.‟ –

then I turned conversation.  Again, „Well I can‟t help thinking of Izy‟s writing to 

you constantly about Mary‟ - ......... „Oh!‟ – „It isn‟t as if  ......  I missed this but 

on enquiry found out that it wasn‟t as if the case was not hopeless  - then 

again „Is Izy fond of letter writing?‟  „Yes, I think she is rather‟  „Does she write 

to all her friends every day about Mary?‟  „I don‟t know, I don‟t suppose so‟ – „ 

If she does, she must have (not) enough to do‟ and so on, bothering away.  

However, I think I‟ve got the whip hand now.  I won‟t be put out by her – that is 

to say I won‟t appear to be – I wish I could get Isambard to adopt the same 

plan – as for Florence, she will be able to beat her with her own weapons.”336   

In all,this was a fascinating exchange.  Both parties skirted round the central 

issues, the nature of Henry‟s relationship with Izy and Mary‟s concerns about 
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the Froudes‟ Roman Catholicism.  The suggestion that Isambard was 

ambivalent about what was going on and Florence‟s firmness and clarity of 

mind gives an insight into the relationship between Mary and her offspring.  

The sister was seen by Henry as the stronger character and stauncher ally 

than the brother.  Florence was to be relied upon while Isambard was not.  

She was not afraid to confront her mother.  There was a family row when she 

married Arthur James of Eton College  It centred on some family furniture and 

household goods from Duke Street which Mary was passing on to the newly 

marrieds‟ home.  Neither Henry nor Isambard seems to have been able to 

stand up to their mother in this way337. 

If a meeting between Mary and Henry took place without acrimony, it became 

an event worthy of comment.  Henry wrote “My mother came to town today.  I 

lunched at home.  She went away at the usual time without having quarrelled 

or said anything disagreeable”.  Henry was relieved and went to the theatre 

that evening, the Adelphi, to see “Dear Heart” without the emotional burden of 

having had yet another row with his mother during the course of the day.338 

Henry spent the weekend in Devon, he went to church in Paignton on Sunday 

and received the sacrament.  On Easter Tuesday he spent time with Izy 

returning to London on Thursday after a shorter stay than usual with the 

Froudes.339 The visit was saddened by Mary Froude‟s health which continued 

to get worse.  Henry noted that “The greatest change in her appearance 
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seemed to be in her eyes”.340  She died the following month, May, an event 

which was noted without comment in Henry‟s Diary.341 

Izy Froude‟s Catholicism was not passive.  She sent Henry the “Kingsley-

Newman” pamphlet.342  He commented, “I read it through rapidly but I shall be 

quite unfit to form any judgment on the matter”.343  To that extent Henry was 

taking his mother‟s attitudes seriously.  Although he may have been attracted 

to the Tractarian wing of the Church of England, he was not about to convert 

to Catholicism.  Mary Brunel was worrying pointlessly.344  Perhaps she 

realised this.  No further altercations between mother and son are noted in 

Henry‟s diary for the spring and summer months of 1864.  

Following his brother‟s marriage, Henry became close to the Noble family and 

on occasion went to see them at their home in Scotland.  Henry was visiting 

Gourock in August, 1864.  On the first Sunday of the month he went to church 

with the family and his brother.  The building was, by his standards, 

disappointing.  It was smaller than St. Nicholas church, Newcastle, St. Mary‟s, 

Marychurch, Torquay and the Harrow school chapel, being about “as large as 

four omnibuses”.  However, the limited space was used to the best 

advantage.  The very small pulpit was reached through a door in the vestry, 

the atmosphere was redeemed by the organ which was played by a blind man 

who also sang most effectively.  The congregation numbered about twenty.  

All this struck Henry as bizarre, but despite these drawbacks and distractions, 
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the overall impression of the church was rewarding.  Henry enjoyed his 

Sunday morning.345 

Mary Noble, whom Henry had been “warned off” by Isambard, as being less 

than honourable, seems to have, on more personal acquaintance, to have 

established herself highly in Henry‟s regard.  When staying in the Noble‟s 

home, he entered a note of self criticism in his diary, reprimanding himself for 

continuing to talk to her after other members of the household had gone to 

bed.346   This was very typical of Henry who was ever conscious of the 

unseemliness of such situations. 

Although Mary Brunel had her differences with her son, she was not reluctant 

to seek his company.  In August she asked him to accompany her on a visit to 

Belgium.347  As it happened, Henry found it convenient to make the journey 

even though his workload at Hawkshaw‟s was such that he could not really 

spare the time.  The truth was it did not take much to distract him from the 

humdrum life of work.  Mother and son stayed at the Hotel de l‟Europe in 

Brussels where they met Benjamin Hawes‟ wife. Two days later Henry was 

back in Duke Street.  A week after this he was in Plymouth to see the regatta 

with Eddie and Izy.348  This pattern of behaviour was very different from 

Hayter, Hawkshaw‟s “head man”, who had not taken a holiday for nine 

years.349 

After dabbling in tasks elsewhere Henry was back on the drawing board 

detailing the Charing Cross Station building again in early January.350.351  
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Towards the end of the month he was asked to prepare some estimates for a 

South Eastern Railway extension to Eastbourne.  This was not a major task 

as his contribution was limited to the earthworks.  It did not extend to the 

track, signalling and mechanical engineering aspects of the job.352  Nothing 

came of the Eastbourne line, it was withdrawn from the Parliamentary Bill 

Office at the beginning of March.353  Such was the world of Victorian railway 

engineering that no sooner had one prospect disappeared another came 

across the horizon.  On this occasion it was an “opposition” line to the Halifax, 

Huddersfield and Keighley Railway.  Henry was put under pressure to 

complete his part of the estimates, the bridges, quickly: while Hayter worked 

on the “quantities”, leaving Hardcourt with “the rest”.354  The three of them 

completed the task expeditiously, so fast it seems that Henry was free the 

following day, 15th March, to work on another extension to the South Eastern 

Railway, “the westward”.355 

This continual round of office work was the staple of Henry‟s professional life.  

On occasion, however, he was able to get away from his desk and drawing 

board to visit contractors in their offices or on site.  He was at Cannon Street 

on the 22nd March.  There was a problem due to the weight of the rails on one 

of the cylinders supporting the bridge across the Thames.356  A difference of 

opinion existed about the load the structure had to bear.  Henry calculated it 

to be 793 tons.  Cochranes, the contractors, worked it out at 815 tons.357 

                                                                                                                             
351

 Diary 7
th
 January, 1864, 37. 

352
 Diary 26

th
 January, 1864, 61; 27

th
 January, 1864, 62. 

353
 Diary 4

th
 March, 1864, 75. 

354
 Diary 14

th
 March, 1864, 82. 

355
 Diary 15

th
 March, 1864, 82. 

356
 Hawkshaw had a contract for the design and construction of a bridge linking the south 

bank of the Thames to a new railway station at Cannon Street.  The station building was also 
Hawkshaw‟s responsibility. 
357

 Diary 23
rd

 March, 1864, 87, 88. 



 

 

113 

At the end of March Hawkshaw‟s son, also John, joined his father‟s firm.358  

The same day as Henry noted this in his diary, Hayter started him and 

Hardcourt on preparing estimates for the Great Eastern Northern Junction 

Railway, “a huge job”.  This task continued for the rest of March and into 

April.359  Henry was also one of several engineers who helped prepare 

estimates for the Metropolitan Railway.360  By this time Henry was sufficiently 

well established, it seems, for Hawkshaw to deal with him direct.  On the 27th 

April he was sent for and instructed to prepare an estimate for the London and 

Blackwall Railway.361  Although Hawkshaw may have been showing 

confidence in Henry‟s work, Hayter was not always satisfied with what he was 

doing:  “I (Henry) finished the drawing of a Roof (of Charing Cross Railway 

Station) & Hayter came & altered the dimensions in his usual ignorant and 

annoying style”.362. 

Although his work attracted criticism on occasion, overall Henry was 

progressing quite well and by May, 1864 he was being sent out of the office 

regularly to work on his own account.  One of the first such assignments was 

in South Wales.  The gates of Penarth Docks needed repairing, also the 

quayside facilities were to be modernised.  It included a great deal of work for 

Armstrongs as they were providing the hydraulic machinery for operating the 

capstans, opening and closing the dock gates, moving the swing bridge and 

loading the coal into the ships.363  New drawings were required for some 

aspects of the work.  Tracings also had to be taken of the existing pile work 
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and other drawings.  This task fell to Henry.  But there was more to it than 

that.   Aitken, who was in charge on site, wrote to Hawkshaw suggesting that 

they should trace all those drawings which could  “guide them in designing the 

Albert Docks at Hull”.  Hayter replied on Hawkshaw‟s behalf and agreed to 

this.364  Perhaps this was a mild case of industrial espionage as Hawkshaw 

had, or was about to get, a contract for the docks at Hull.  Henry returned to 

London on the 24th May, 1864 by way of Bristol.365 

Penarth was to become a milestone in Henry‟s career.  He, under Samuel 

Dobson who was joint engineer for the project with Hawkshaw, supervised the 

construction of the entrance jetty and other parts of the works.  The project 

also gave Henry experience in the use and operation of steam machinery.366  

The extensive programme of work kept Henry busy from August, 1864 to 

June, 1865 during which time the docks were completed.  It was his first 

outside assignment of significance. 

On his own telling, Henry was “Glad to be out learning about stones and 

mortar” of which he knew “nothing”.  He had escaped the confines of Great 

George Street and was enjoying the experience but  he was “sick of the head 

man”, Hayter, he told Hawkshaw, “Goes on persuading himself that people in 

high positions cannot be such fools as they seem & at last can resist the 

conclusion no longer”.  Further, he, Henry, “Hasn‟t made a drawing of 

anything that hasn‟t been made ludicrous in some way or another of which 

more anon”.367  The point was, apparently, that Henry was copying drawings 

of the Penarth docks to no useful purpose.  Perhaps he had pointed this out to 
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Hayter and received a dusty answer.  No premium apprentice other than 

Henry would have dared to write to Hawkshaw in such a way.  Despite the 

pleasant words about gaining experience at Penarth when writing to 

Hawkshaw, at a more intimate level when describing his doings to Froude, 

Henry said he had “learnt more engineering by bothering at the roof for his 

stable than for a long time at J. Hawkshaw‟s”.  Shortly afterwards Hayter took 

a holiday, the first for many years if Henry‟s earlier comments are to be 

believed.  Perhaps Hawkshaw had decided that he needed a rest.  368 369 

Henry‟s attitude to his work for Hawkshaw was ambivalent.  While he could be 

downbeat and critical, at other times he was just as ebullient and optimistic as 

when he told Froude he was glad to be back in Penarth, after a few days 

away, as he liked what he was doing there very much.370  Work progressed 

well and on the 16th November Henry wrote to Samuel Dobson saying that he 

had heard from Hayter that he should return to London.  He was “obliged” to 

Dobson for his good offices.371  The tenor of this letter suggests that Henry 

expected not to have to return to South Wales but this was not so.  The 

purpose of his recall was probably that he was needed in Great George Street 

to brief Hawkshaw who was planning to visit Penarth. 

When he was back in Duke Street, Henry wrote to Froude about the Clifton 

Suspension Bridge.  The brothers had received invitations and programmes to 

the opening ceremony.  Their form and manner offended him.  There was no 

reference to his father or to himself.  What they had received was just the 
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same as a hundred like invitations.    Further, the programme did not “smell 

nice”.  It looked like “a lot of people magnifying themselves to the utmost”.  

Unless the brothers proposed to go to Clifton, Henry reasoned it did not need 

an answer.  In closing his letter, Henry returned to another source of 

complaint, Hawkshaw and Barlow had sent a model of the then proposed 

Clifton Suspension Bridge to the International Exhibition of 1862 without 

mentioning Brunel‟s name only their own.372  Feeling as he did , it is surprising 

that Henry joined John Hawkshaw‟s firm the following year.  But probably 

good sense outweighed emotion when Henry was deciding what was best for 

his professional development.373 

The same day as Henry wrote the diatribe to Froude, he wrote to W. Richards 

to ask him to have rooms ready as Hawkshaw planned to travel to Penarth 

the following day.  Henry asked Richards to ensure that there was a fire in the 

bedroom when he arrived.374  This letter was written immediately after the one 

to Froude, perhaps as well as it would not have been appropriate for Henry‟s 

anger to spill over into his professional life. 

Henry himself was back in Penarth on the 1st December for Hawkshaw‟s visit, 

not that far from Clifton if he had had a change of mind about going to the 
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opening ceremony on the 6th December.  Neither Henry nor Isambard went to 

the occasion although Henry sent a note to Isambard suggesting that he 

wrote to Captain Christopher Claxton, an old friend of Brunel‟s who was 

secretary to the Clifton Suspension Bridge Company, about the opening 

ceremony.  Henry was suggesting to his brother that whatever their feelings 

were they should be polite to him, if nobody else.  The anger had abated and 

the brothers were becoming more sensible but the resentment lingered on.375  

Three months later Henry wrote to W. E. Metford saying that he would “have 

to see the bridge some day with Isambard so doesn‟t care so much about 

seeing it now”.376   

Henry drew pleasure from the progress being made at Penarth.  It was a “fine 

big job” incorporating a “good deal of hydraulics” costing about £400,000 in 

all.  The finished project was due to be opened in the early days of January, 

1865 but completion was delayed for approaching five months for reasons it is 

not possible to identify in retrospect.377 378  His success in South Wales was 

boosting Henry‟s professional confidence.  He confided in S. A. T. Thompson 

that although he was bound to Hawkshaw as a pupil until the following 

October, some six months away, after that he would “try for himself”.379  Such 

was the confidence of the twenty three year old. 

John Hawkshaw, his son and Hayter visited Penarth in mid May to see the 

completed docks before they were officially opened, an event which did not 
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occur until the 10th June.380  When it took place the formal opening was a 

characteristically Victorian occasion.  It started with breakfast at 6 am.  The 

visitors arrived at the site at 6.45 am.  The formal opening was planned for 

7.30 am and took place at that time even though the “nobility” were late, Lady 

Mary Windsor Clive who was due to conduct the formalities did not arrive on 

time.  As Henry put it, the tide “won‟t wait for Lady Windsor”.  Three pairs of 

gates were opened using the Armstrong hydraulic machinery.  The swing 

bridge moved at the same time.  Two ships came in, a large screw driven 

steamer and a new sailing ship. Eventually the local nobility arrived and the 

celebrations started.  Henry thought the engineers, John Hawkshaw and 

Samuel Dobson, were “shamefully far down” the toast list but Hawkshaw in 

“responding (said) that as many had grumbled the works had been very long 

in progress he wouldn‟t detain them” further.  This comment pleased Henry 

but the toastmaster attracted adverse remarks as he “did not do it at all well, 

continually checking the band had played the appropriate airs”.381 

Henry remained in Penarth for a time after the docks were opened.  This was 

as well as less than a week later a screw collier ran into the gates.  

Fortunately, although some damage resulted, the working of the docks was 

not affected.382  Henry lingered on, probably resolving the problems inherent 

in any major new engineering scheme, until October when Hayter summoned 

him back to Great George Street no doubt to his great relief.  He could then 

get on with his social life.383 
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The possibility of the railway between Torbay and Dartmouth being used for 

more extensive purposes than originally envisaged aroused Henry‟s attention 

in the spring of 1865.  The interest was triggered by Froude‟s involvement in 

the construction of a ship on the river Clyde to run between Dartmouth and 

the Channel Islands.  The importance of the direct rail link from London to 

Dartmouth was thus self evident.384  Henry decided to accompany Froude to 

Greenock to view the vessel under construction.  The original intention was to 

stay a week but this was cut short as Froude had to go on to Chatham before 

returning home to Devon.385 

The rest of 1865 and into 1866 was spent on various office based projects, 

the East Bengal Railway and the Clapham Railway were amongst them.  In 

March he told Mary Noble that he was “so busy (he had) scarcely time to 

write”.  This was not surprising as the Channel Tunnel scheme was starting to 

engage John Hawkshaw‟s time and attention386  and with them Henry‟s 

surveying skills.  No doubt his command of the French language, although 

limited, made him an obvious choice as much of the work involved was in the 

Pas de Calais. 

Henry was despatched to France at the beginning of March, 1866.  On arrival 

in Paris he went to the Ministry of Public Works to obtain permission to survey 

and bore in the Pas de Calais area.  He was directed to the Prefect of the 

Department involved and advised on the distinction between private and 

public land as far as access to carry out works was concerned.  A permit to 
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bring in machinery was also necessary.387  Henry was soon caught up in the 

delays inherent in French bureaucracy, although he had some discussion with 

the Ministry in Paris about where the borings were likely to be needed while 

he was waiting.  The Commune of Sangatte was seen as a possible location.  

On the 11th March Henry was able to report some progress.  He had been 

with A. M. Boncard of the Ministry of Public Works to the Prefecture in Arras.  

The Prefect had prepared an order authorising boring on certain parts of the 

Commune‟s land.  The location was agreed but a 3,000 franc bond was 

needed to ensure compensation was paid should damage be caused to 

property as a result of the boring.   

There was, however, no chance that detailed arrangements could be made 

quickly so Henry returned to London for a time.  Boncard was to contact the 

Mayor of Sangatte to resolve any difficulties after which Henry would return to 

France.388  Henry wrote a second letter to Hawkshaw the same day, 11th 

March, to correct a statement he had made in the earlier letter.  The land at 

Sangatte was private not Commune property but there would be no difficulty 

in arranging the work as the owners were willing to give permission for the 

trial borings to take place.389  However, one of the freeholders, L. Bourt, was 

asking six francs per month for access to his land plus compensation for any 

damage or accident which occurred.  There remained a gap in the 

bureaucratic chain, however.  The Mayor of Sangatte had, as yet, received no 

instructions from the Sous Prefet at Boulogne to allow work to start.390  
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However the site was eventually agreed and the trial borings were put in 

hand. 

While back in London Henry sought advice on the best book on geology 

available to help him with his work on the Channel Tunnel borings.391  He was 

back in France by the last week in March.  In between trips to France, the 

work on surveying and boring was not continuous, Henry was available and 

very willing to give attention to other engineering schemes for Hawkshaw.  He 

was drawn into the design of the Govat bridge on the East Bengal Railway but 

nearer to his heart was the Brighton Railway.  He knew the town well, having 

been there frequently both in his father‟s lifetime and subsequently.  Although 

Henry  had no direct experience of railways beyond desk work in Hawkshaw‟s 

office, he had very definite views on what was good practice and feasible.  

Lord Redesdale was Chairman of the House of Lords Committee charged 

with interrogating the sponsors of a Bill to enable the London, Brighton and 

South Coast Railway to construct an extension to its network.  Redesdale was 

powerful and well informed and used his knowledge and interrogating skills to 

satisfy Parliament on the need and viability of each venture which came 

before him.  He had a knack of asking difficult but apposite questions and was 

well known to Hawkshaw if not directly to Henry.  Hawkshaw had suffered a   

severe grilling when the Clifton Suspension Bridge Bill had reached the same 

stage some years earlier.  It was Redesdale, much against the wishes of the 

Directors of the putative Clifton Suspension Bridge Company who had 

insisted that a portion of the revenues and profits of the Company should be 

paid to the Trustees of the failed first attempt to build the Bridge, to enable 
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them to buy back ownership of the Bridge over time.  This arrangement 

enabled the Trustees to complete the purchase in December, 1952. 

In the case of the Brighton Railway no such issue of principle was involved.  

The matters which concerned Redesdale were ones of the detailed design of 

the track and, specifically, the gradients on the line.  The discussion turned on 

whether a gradient of one in 120 was appropriate for a passenger route.  The 

decision reached was that is was.  For goods the answer may have been 

different but for passenger traffic the slope was suitable, although not 

completely benign.  Redesdale was right to ask these questions.  He probably 

realised that once the extension was complete, it would be heavily used and a 

track suitable for frequent fast trains was essential.  The Brighton Railway Bill 

was passed by the House of Lords without the evidence prepared by Henry 

being used.392 

At the end of August it was back to the Continent for Henry, this time 

accompanied by Hawkshaw.  But before leaving England they went to St. 

Margaret‟s Bay east of Dover to see the progress of the Channel Tunnel 

borings in Kent.  They took the Dover – Ostend boat, stayed in the Hotel 

Dissin in Calais then went on to view the borings which were being made just 

outside the town.  Henry acted as interpreter during the discussions on site.  

That evening Hawkshaw and Henry caught a train to Brussels.  It was 

crammed and Hawkshaw, who was unwell, complained about people smoking 

in the carriage.  The next day the two went on to The Hague, then Amsterdam 

to see the canal which was being built to Hawkshaw‟s design there.  During 

the evening they returned to Brussels via The Hague.  This was three days‟ 
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work worthy of Brunel himself:  Hawkshaw was unwell to boot.  One wonders 

whether Henry realised the whole sequence of events was reminiscent of his 

father‟s enormous energy.  If he did, he kept quiet about it.393   

The surveying work for the proposed Channel Tunnel was more than boring at 

a number of carefully selected sites in Kent and the Pas de Calais to 

determine the geological structures a tunnelling operation would confront, it 

also included determining the profile of the seabed and boring to take 

samples at selected points along the line of the sub aqueous part of the 

Tunnel as well.   

Reference to soundings offshore first occurred in Henry‟s correspondence in 

October, 1866 when he asked a generalised question of Froude.  What were 

his opinions on soundings?  What the burden of the question was in not clear.  

Was Henry asking were soundings feasible, were they worthwhile or was he 

asking indirectly how they could best be carried out?394  Brunel had surveyed 

the bed of the Tamar prior to building the railway bridge at Saltash.  Froude 

would have known about that.  Also, Marc, had surveyed the bed of the 

Thames between Wapping and Rotherhithe more than once as part of the 

Thames Tunnel workings.  The Channel was of a different order of magnitude 

altogether.  What Froude‟s response to Henry‟s plaintive request was, is 

unknown but the same day as Henry sent the letter, he also wrote to Mary 

Noble telling her that Richard Froude and he had tried sounding the bed of the 

Channel from a steamer.  Whether the ship was hired for the purpose or 

whether it was one of the boats which provided a commercial service across 
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the Straits of Dover is not clear but the probability is that it was the latter.395  

Hawkshaw was not satisfied with Henry‟s slow progress, he wanted results 

immediately.  Despite this pressure, Henry moved slowly.  He had his 

reservations, he was uneasy about the compass bearings he was using to 

find the positions at which to make the soundings.  This was a legitimate 

concern and needed sorting out.  However, his reaction to an encounter with 

John Scott Russell was entirely emotional.  “A diabolical chance that H. Lee 

who‟s lending a steamer at Dover has his offices in the same building as J. 

Scott Russell” he told Froude adding that as he”went up the stairs he saw the 

worthy vice-president coming down, their eyes met but he (Scott Russell) 

looked away and walked on within a yard of him” (Henry).396  What Froude 

thought when he read this letter, describing the incident, goes unrecorded.  If 

it had been “so what?” or “not again, Henry” one would not have been 

surprised. 

The soundings and borings progressed slowly throughout October and into 

November.  There were persistent concerns about the most appropriate 

methods to use and, by inference, the quality and accuracy of the results 

being obtained.  Froude was continually being drawn into the technical 

discussion as Henry needed support.397‟398  He could be excused if he 

dreaded opening his post as he sat at the breakfast table each day.  Henry 

was not good at helping himself either, he was slow to gather together all the 
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equipment needed for the work, such items as buoys to mark sounding and 

boring points were late in being purchased.399  Further, he was continually 

adding to his list of needs.  As late as the last week in October he was after a 

copy of the most recent issue of the English Channel Pilot, then it was a box 

sextant.400  The overall impression is that he was ill prepared for the task and 

was learning how to do it as he went along. 

However, by the beginning of October Henry‟s confidence was mounting.  His 

correspondence suggests that although problems remained, they were more 

to do with the difficulty of getting the job done than lack of equipment or 

uncertainties about method.  With work continuing into November 

unfavourable weather was an increasingly important factor as it caused 

delays:  several days could pass with very little done.401  Henry was sounding 

and boring near to the French coast by mid November despite the delays due 

to the weather.  The need for accurate maps and charts of the French side of 

the Channel was such that he wrote to Hayter for French “ordinance survey” 

charts for Cap Blanc Nez, Cap Gris Nez and the coast as far as Boulogne.402  

Insurance cover on the survey ship, a steamer, was running out.  Henry wrote 

to Lee to ask him to extend it for a further fifteen days.  Hawkshaw was 

probably disappointed and possibly annoyed by this array of setbacks but he 

may have been buoyed up to learn the equipment for removing specimens 

from the sea bed was functioning very well.  Henry assured him the men were 

working quickly and that he should be able to determine within three weeks 
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whether the sea bed corresponded with the geologist‟s survey.403  Hawkshaw 

was reassured by Henry‟s report and wrote him a personal note expressing 

his satisfaction:  this gesture was “not unappreciated”.  The ship was 

reinsured for a fortnight and work went on.404 

Henry was a little concerned about the charts he was using, specifically the 

distortive effect of Mercator‟s Projection on angles, longitude and latitude.  

This is inevitably a problem when working over distances which make the 

earth‟s curvature a factor when surveying.  The width of the English Channel 

is sufficient for this to have to be taken into account.  As usual, Henry turned 

to Froude for help.405   

At the end of the first week in December Henry submitted a comprehensive 

report on his progress to Hawkshaw.   Some seventeen miles of the survey 

were complete, soundings had been taken along the line intended for the 

tunnel, even though the weather had been so poor for two weeks that it had 

been necessary to use lighthouses to verify the ship‟s position at night as 

conditions by day were too misty to get a good sighting.  Depths had been 

measured, samples taken and the position of outcrops determined. 

In addition to this welcome news, Henry told Hawkshaw that when the ship 

was off Calais the crew had struck for more money.    He decided to return to 

Dover where the crew was paid off “to their dismay” even though  they were a 

“good set of men” except for the mate and the engineer. He went on to 

Gravesend and engaged a new engineer and crew with a “better mate” before 

returning to station off Calais.  Only Saturday night had been lost.  This 

incident had been followed by a further spell of bad weather but despite this a 
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good line of soundings and borings was effected but more had to be done 

before the task was complete.  It would be necessary to renew the ship‟s 

insurance for yet another fortnight.  The soundings and borings off Calais 

could then be completed.  Progress would be slow in this last phase as the 

chalk, pipe clay at this point, was particularly tenacious.406 

During his sounding and boring operations in the Channel, Henry was based 

at the Lord Warden hotel in Dover.  It was from this address he conducted his 

correspondence and administrative duties.  One of his responsibilities was to 

keep a detailed account of the expenses incurred in his work.  On the 17th 

December he reported that the total expenditure to date was £460, a sum 

which included wages, coal, fittings, stores, repairs, insurance and other 

revenue expenses.  He warned that there would be additions to this total 

when all the bills were in.407 

A week later the job was finally finished.  This was a relief to Henry as he had 

thought originally that the task would take only two weeks to accomplish.  In 

the event it had taken seven.  The weather had been against him but he 

consoled himself with the thought that it had been a good experience for a 

young man, as indeed it had.408  No doubt when mulling over the two months 

or more which had passed since Hawkshaw gave him the task, he realised 

that with more forethought and better preparation, the soundings and borings 

could have been finished earlier.  Henry was paid his salary at the “usual rate” 

for a pupil, £21 1s. for the two and a half months to the end of December.  As 

he had finished his pupillage in October, he was expecting something better.  

In his letter to R. S. Simmonds, acknowledging receipt of the money, he 
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mentioned a further £50 as owing but asked him, Simmonds, not to worry 

Hawkshaw about it.  Possibly Henry had been promised some form of bonus 

and was asking but not pressing for it.  But the point he made in the same 

letter was clear enough, he noted he was rated at only  £100 per annum, 

going on to say “Mr. Hayter (had) talked with Hawkshaw but (he was) not sure 

(if) they had determined the value of his poor services”.409   
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Chapter V:  

Assistant Engineer to Sir John Hawkshaw 

By the end of 1866 Henry Brunel was out of his pupillage.  His three years 

had finished in the previous October.  During this time he had completed two 

jobs of significance, the first at Penarth Docks and the second the Channel 

Tunnel survey so he probably thought his salary should reflect these 

achievements and his new status as an assistant engineer.  Hayter possibly 

felt the same otherwise he would not have spoken to Hawkshaw.  Two weeks 

later, in January, 1867, when Henry went to the office, he saw Hawkshaw for  

“a minute”, but Hayter “intercepted “ him and “told me (Henry) I was not to 

consider my salary as any measure of my services but as a retaining fee till 

some employment for me should turn up!  From which it would appear that 

until Mr. H. has an opportunity of paying me out of someone else‟s pocket, I 

am to give any service good or bad for a nominal consideration”.410  Henry 

told Froude in a letter recounting the meeting with Hayter “I............. looked 

smilingly grim and said nothing a fine way to get and keep good people”.411 

Henry had forgotten that at the end of his pupillage Hawkshaw‟s obligations to 

him had ceased and that he could not assume continuity of employment as an 

assistant engineer.  Hawkshaw probably recognised that Henry had done 

good work for him but he could have been concerned about his dilettante 

attitude to his career.  He was too easily distracted, the Great Eastern and the 

Raven consumed much of his thoughts if not his time, he was inclined to take 

long holidays and was probably too interested, in Hawkshaw‟s view, in his 

social life, dinner parties, the theatre and the like.  Was John Hawkshaw‟s 
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intention in denying Henry formal continuity of employment just to teach him a 

lesson, to give him food for thought perhaps?  Probably it was as two weeks 

later he was “pounding away at (the Channel Tunnel) calculations”.412  

Whether Henry Marc Brunel had learnt the lesson is open to doubt.  He had to 

wait a lot longer before he fully understood that, though he might emulate his 

father‟s social life, hobnob with Brunel‟s friends, when it came to success as a 

professional engineer it was down to him.  A hard lesson that many “born to 

the purple” both before and since have had to learn. 

Although the soundings and borings across the Channel had been completed, 

there was still work to be done on the English side of the water.  On the 11th 

February he was in the office in Great George Street “constructing my (his) 

map of the Dover Straits”.413  Three days later he received a letter from 

Easton and Amos telling him how the borings were progressing on land at 

Dover.  They were through the chalk and into the green sand beneath.  Henry 

discussed the findings with Hayter who thought that if they were really through 

the chalk, the contractors should stop work.414  By the time Henry got to Dover 

on the 16th, the borings had passed through the green sand and were into the 

blue clay beneath.415  This was judged to be sufficient so Henry drafted a 

letter for Hawkshaw‟s signature instructing Easton and Amos to stop work.416 

On the 4th March Henry turned his attention to levelling, starting from the 

Ordnance Survey bench mark at St. Margaret‟s Bay.  He measured the 

distance between the lighthouses, his figures agreed with the Ordnance 
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Survey map which was at variance with the Admiralty charts.417  He continued 

to iron out and resolve any residual problems he had with his map of the 

English Channel showing the line of the Tunnel and the location of his 

soundings and borings.  It was soon complete.  By the end of the first week in 

March Henry‟s involvement in the Channel Tunnel was at an end.  There were 

other matters for him to attend to. 

In fact Hawkshaw had been weaning Henry away from the Channel Tunnel for 

a few weeks before the break came.  In late February he had prepared some 

estimates of the cost of tunnelling on the proposed Buxton, Chapel-en-le Frith 

and Sheffield Railway.418  This had been followed by drawings for a railway in 

India.419  So, despite his attitude to Henry‟s continued employment manifested 

in January, John Hawkshaw was finding him plenty of work to do. 

There were incidents at Eversleigh which were both amusing while also giving 

an insight into the Froudes as a family and Henry‟s relationship with them.  

Henry wrote to Froude on the 27th September, 1864 on matters of technical 

interest such as the Great Eastern engine indicator and the Torquay 

Waterworks, but in the middle of it was the following passage, “that beastly 

dog, Crack, is a damned beastly dog, never hated a dog, man or devil, as (I) 

hate that beast”.  Henry admitted it was amusing “to watch its ungainliness” 

..... it “barks furiously outside the window in  the middle of the night”.  One of 

the more interesting points about this letter is that Henry felt free to complain 

passionately about his host‟s dog although a guest in the house.420 
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At the end of November Henry wrote to Izy Froude about his arrangements for 

the Christmas period.  He enquired about her plans and suggested she came 

to Duke Street but not before Christmas Day as his mother was not leaving 

until the 26th.  Could she be there from December 30th to January 8th?  The 

two were hoping to spend time together when Mary was away.  The difficulties 

in making such an arrangement were not great as the Froude‟s had a home in 

London.421   

Henry‟s planning ensured that the festive period passed peacefully but 

Christmas pointed up religious differences.  Henry‟s position was clear, he 

was reasonably diligent churchgoer, splitting his attendance between St. 

Margaret‟s, Westminster Abbey, his parish church, the Abbey itself and All 

Saints, Margaret Street, the last mentioned being perhaps half an hour‟s walk 

from his home. The two parish churches involved, St. Margaret‟s and All 

Saints, were very different although both were Anglican.  All Saints was 

heavily influenced by the Oxford Movement and the liturgical development it 

spawned which made it difficult for many to differentiate its practices from 

those of the Roman Church.  St. Margaret‟s was a main stream church, both 

in its liturgy and its teaching.  Whether Mary Brunel was aware of her younger 

son‟s interest in the High Church movement is not evident from Henry‟s diary 

or letter book.  Maybe she just thought that Henry went for an extended walk 

after lunch on a Sunday.422 423   

 While Henry was happy to consort with a Catholic, Izy, Eddie or their mother, 

he still held anti-Catholic views.  With the Christmas holiday well behind him 
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he wrote to S. A. Thompson at the end of January about his University career.  

He expressed pleasure that the putative undergraduate had chosen to go to 

Cambridge rather than to Oxford as he was planning to take Anglican orders.  

Henry added that he found Dr. Newman‟s Apologia interesting.424  Newman 

had made his case fairly but “Papists sneer at common morality such as truth 

and honesty”, adding that Newman‟s description of the meaning of the 

infallibility of the Pope reduces it, the infallibility, to nothing.425   

Henry seems to have had no problems in adopting what, to certain minds, 

was a contradictory stance.  While he could congratulate Thompson in not 

seeking to pursue his ambitions to become an Anglican clergyman at Oxford 

due to its strong links with the High Church movement, he was, nevertheless, 

quite prepared to support Anglo-Catholicism in his private life.  Perhaps Henry 

was inclined to the flamboyance of All Saints‟ ritual, he was fascinated by the 

theatre all his life, but this did not mean he was influenced by the theology 

that went with it. 

On the 25th May, 1865 Henry wrote a rather odd letter to Froude.  He, Henry, 

“isn‟t going to occupy  a position in which a wife is a necessity, I (Henry) 

should never think of marrying till sure reasonably of sufficient income but has 

reasonably sufficiently good prospects to prevent keeping the matrimonial 

idea out of my (Henry‟s) head.  Isambard had married with £700 a year.  Polly 

(Mrs. I. K. B.) had given me (Henry) a good deal since.  I (Henry) was willing 
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to risk it on that.  I (Henry) am much more confident on professional success, 

is getting to work hard and acquiring the other requirements”.  Henry went on 

to say his income was £500 per annum, he was not wasteful, adding that on 

his mother‟s death his fixed income, that is outside his professional 

remuneration, would rise from £500 to £1200 or £1300 a year.  This was 

better than most people.  He added that he would be justified in marrying as 

soon as he got £200 per annum from his professional work.426  His income 

would then be £700 per annum, the same as Isambard‟s when he married. 

This letter suggests that Henry had spoken to William about marrying his 

daughter Izy.  Whether the approach was expressing a wish to marry her 

when he was more established as a civil engineer, or whether it was a request 

for William to consider him as a suitor for his daughter is not clear.  But what 

is certain is that Henry felt a need to demonstrate that he had enough money 

in prospect to provide for Izy in the manner “to which she was accustomed”.  

What was to follow suggests that Froude was not enamoured with the idea of 

Henry marrying his daughter.  On first reaction this is a surprise as the 

Brunels and Froudes were close but he probably had a good idea of how far 

Henry would get as an engineer and breadwinner.  Perhaps Henry did himself 

as he found it necessary to indicate his inherited income to strengthen his 

suit. 

The problems the Froude family had with Henry‟s relationship with Izy 

rumbled on in the summer months of 1865.  He received a daunting letter 

from Izy‟s mother in early July.  In his reply he was careful not to argue 

against the points she had put to him.  It seems from the content that Mrs. 
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Froude was concerned about the couple‟s behaviour sitting up talking after 

the remainder of the company had gone to bed.  Henry told her that in future 

he would comply with her wishes and he was sure that Izy would do so as 

well.  In addition, he would respect her desires in the other matters she had 

raised.  He deeply regretted the hurt he had caused her.427 

If, in Mrs. Froude‟s view, Henry was over attentive to her daughter, in his own 

mother‟s eyes she had a neglectful son.  In a letter to him Mary Brunel 

complained that she did not “meet with the affection that many children feel 

for their mother”.  In his reply Henry assured her that he loved her, adding that 

he knew that his brother did so as well but it was hard to show affection if she 

treated him in the way she had in her letter.  He went on to say that the last 

few times he had been in London he had felt uncomfortable lest she should 

say something about the Nobles, Isambard‟s in-laws, Mary Noble or Izy 

Froude.  In addition to his relationship with Izy, Henry also maintained a 

correspondence with Mary Noble.  For Henry to see the words in writing made 

matters that much worse.  He told his mother that when he opened her letter 

and picked out a few words in the middle of it, he felt sick.  He did not read it 

in full until the afternoon as he had thought of asking her to take it back 

unread.428 

Henry had suffered a double whammy, first from his mother-in-law of choice 

and then his own mother, all within a week.  Both were concerned about his 

relationship with Izy.  With his anti-Catholic views he was unlikely to have 

enamoured himself to Mrs. Froude, what she thought of Henry as a person is 

not clear but certainly not sufficient to outweigh her religious concerns.  In the 
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case of Mary Brunel, she was rabidly anti-Catholic and opposed a close 

relationship for that reason.  The tenor of Henry‟s letter suggests she was 

jealous not only of Izy but of Mary Noble as well. 

The double whammy became a triple whammy a day or two later.  William 

Froude wrote to Henry about his daughter.  In his reply Henry said he felt “so 

beaten by the smash of all his views”.  He had told Mrs. Froude that there 

were problems with his mother which had added to his unhappiness.  His 

principal worry was, however, Izy.  What would be the effect on her if Froude 

told his daughter that he shared his wife‟s desire that they, Henry and Izy, 

should not write to each other again.  It would be worrying for Izy if she was in 

any doubt as to what was happening and why.  She was not blind.429  It was 

as though the three parents had decided to bring the affair to an end, although 

it is difficult to imagine that the two mothers acted in concert in warning off the 

two young people430. 

As may be expected, Henry stopped writing to Izy for a period, although he 

corresponded with other members of the Froude family and continued to visit 

them at their home in Devon.  Fortunately, perhaps, for all concerned, Henry 

was particularly busy in the following months at Penarth and then on the 

Channel Tunnel survey.  His professional relationship with Froude, in that he 

frequently sought his advice, continued unabated.  Further, he was deeply 

involved in the design of Froude‟s new house at Chelston Cross, Torquay 

after the architect, Appleton, was dismissed for designing an unsafe roof.  In 
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this project Henry, who was 21 at the time, and Eddie 17 worked 

enthusiastically together, no doubt closely supervised by Froude.  The house 

was designed from the start as an integrated workshop and research facility.  

This much is clear from Henry‟s letters.  It is also clear that Henry and Eddie 

were determined that not only was the design of the building appropriate for 

the purpose but also that the facility was properly manned when 

completed.431‟432  The “flying stairs” which are a feature of the entrance hall 

were, it is said, designed by Henry.433  Henry also, with his mother, designed 

the gardens and grounds.434‟435  Izy, after her disappointment over Henry, 

found her own way in the world, attending social functions such as the Totnes 

Ball without him, leaving her father and Henry to entertain themselves.436 

The emotional problems in the Froude family were not confined to Izy.  

Eighteen months later in January, 1867 there was an ironical turn of events.  

“In the evening Mrs. Froude & Izy told me (Henry) of the trouble they are in at 

Hurrell (Richard) being in love with a girl at Edinburgh who is not the sort of 

one they think he will like.  This is certainly a rational course for anxiety & they 

may reasonably ask him to wait a little before taking any step to make sure he 

is right”.437  This conversation, a discussion amongst intimates, suggests that 

Henry was fully restored to the bosom of the Froude family.  That Izy was 
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party to her mother‟s view of her brother‟s love life, is interesting.  Maybe 

Henry and Izy when alone reflected on the way the Froude family matriarch 

did not hesitate to become involved in her children‟s relationships if they were 

not to her liking.  Notably, Izy went along with her mother‟s views. Probably 

Richard‟s situation was discussed several times again before Henry left 

Torquay on the 16th January.438 

Henry‟s attitudes did not change as a result of his experiences.  He was a 

man of strong likes and dislikes.  One of those who always aroused his 

hostility was John Scott Russell.  During the 1860s the incumbent President of 

the Institution of Civil Engineers gave a conversazione each year.  In 1866 it 

was held at the end of May and, as usual, was attended by many senior 

members of the engineering profession.  Henry went along as one of the 

aspirants to corporate membership, he was not elected until the following 

year, but even as a guest he could not abstain from commenting on those he 

encountered during the evening, “J. Scott Russell (was) talking as loudly as 

usual”, the inference being that he was fond of the sound of his own voice and 

what he was saying was not worthwhile.439  When he learnt that Scott Russell 

had been accused of misappropriating £5,000 in connection with a contract 

between the Commonwealth of Massachusetts and Sir William Armstrong‟s 

firm, Henry told Froude that he believed the charge.  It was ”Disgraceful, 

misrepresentation, premeditated fraud”, adding that he had heard George 

Parker Bidder and Hawkshaw (presumably acting for the Institution of Civil 

Engineers) had asked Scott Russell to reply to the accusation.  He had not 
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seen fit to respond.440‟441   The issue here was not the rights and wrongs of 

the affair, rather Henry‟s willingness, perhaps desire, to believe the worst of 

his father‟s old colleague who later became his bitter adversary. 

By 1867 Isambard and Henry had started to gather material for a biography of 

their father.  While it was to be written ostensibly by Isambard, much of the 

research work fell to Henry.  This was natural enough as he had day to day 

contact with, and access to, many of Brunel‟s friends and colleagues, a 

number of whom were at the apogee of their careers in the 1860s.  William 

Froude, John Hawkshaw and Robert Brereton were just three of them.  

Others helped the brothers.  In January Captain Noble came to lunch at Duke 

Street.  He brought with him a volume of Marc Brunel‟s journal which Henry 

found “very interesting”, particularly the passages describing the Thames 

Tunnel.  He continued to read his grandfather‟s account of the hazards and 

difficulties of constructing the Tunnel after he had been to church at St. 

Margaret‟s two days later.  Noble was proving to be a valuable source:  the 

next time he met Henry he showed him papers concerning John Scott Russell 

and the charges brought against him in the Massachusetts‟ affair.442  Although 

this had no direct bearing on the biography, it probably helped Henry to 

understand one of Brunel‟s closest associates.  Whether it strengthened his 

prejudices about Scott Russell remained unrecorded.  After this burst of 

activity little more was done for two years.  In addition to the written memorial 

to Brunel a window was planned for Westminster Abbey. 
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In February, 1867 discussion about the window started.  Henry and Isambard 

studied water colour sketches of various possibilities including allegorical 

schemes and various forms of ornamentation.  However, although the 

brothers had “a good talk”, they made no decision on the alternatives before 

them.443  However, the following day they clarified their ideas and Henry wrote 

to the Reverend S. A. Thompson-Yates with their thoughts on the design.444  

It was not until a year later, February, 1868, that the cartoons were finished 

and available for comment in something approaching an acceptable form.  

There was still room for improvement, Henry told his brother, saying that a 

chair was difficult to depict on glass.445 

The debate continued.  Henry decided he did not like the “Jewish Temple” 

which was put forward at one stage, preferring the Temple at Jerusalem, 

presumably because of its connections with Christ‟s boyhood.  Both 

representations were, of course, allegorical and figments of the artist‟s 

imagination and to that extent it was a non-discussion that engaged the 

brothers‟ attention.446  On the 26th January, 1869 the two brothers went to the 

South Kensington Museum, presumably the Science Museum, to see if there 

was any of Brunel‟s work there which could be used for the window at 

Westminster.447  Eventually a design was settled upon and work started ;on 

the window.  But Henry still could not leave it alone.  He went to Westminster 

with his brother several times to look at the site of the memorial, to note how 

work was proceeding and to make changes to what had been done so far, if 
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he thought it appropriate.448  At long last it was finished.  This scheme had 

drifted in the same way as the biography.  All that had been required, the 

Dean and Chapter being compliant, was a suitable design followed by a 

decision to proceed.    

In addition to the memorial window in Westminster Abbey, Henry took an 

interest in the many developments which were taking place in mid-Victorian 

London.  As far as existing public buildings are concerned, a large proportion 

of them date from this time.  It was a period of great energy and achievement.  

What was going on in developing the railway system was paralleled 

elsewhere.  So it is not surprising to find that Henry viewed the plans for the 

National Gallery which was to be sited in Trafalgar Square only walking 

distance away from his home.449  It was one of Henry‟s characteristics that he 

was always very interested in what was going on around him.  On the 5th 

February he stood in Parliament Street watching the Queen in procession on 

her way to open Parliament in the Palace of Westminster.  Although this is 

now a regular part of the Royal calendar, in the nineteenth century it was 

exceptional for the monarch to open Parliament in person.  The “widow of 

Windsor” rarely appeared in public and her immediate predecessors had 

shown little interest in the processes of governance.450 

Henry‟s professional career was at a low ebb for much of 1867.  Further 

railway work was less available in 1867 than it had been earlier, although 

Hawkshaw had some hopes, Henry told R. Burnett, of winning a contract to 

build a railway in Russia.  As a result of this “recession” Hawkshaw was taking 
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more interest in other branches of civil engineering451 so it may have come as 

a surprise to Henry when he was despatched to Maryport, in what is now 

Cumbria, for several months to survey a site being considered for a new dock 

system.452  He spent the second half of August, September, October and the 

first week of November there, not returning to London until the 6th of the 

month.453  The dock site was surveyed during this period, levels taken, and 

plans and sections prepared.  Henry wrote regular reports to Hawkshaw or 

Hayter describing the progress he was making.  The work proceeded with no 

undue difficulty, although on occasion something happened which was worthy 

of comment.454  He had difficulty in describing what was intended for the new 

dock to Senhouse and Barwise who were representing Hawkshaw‟s clients.  

Henry decided, sensibly, to resort to photographs of Penarth for what was 

proposed at Maryport as the plan for the jetties and dock, was similar to that 

already constructed in South Wales.455 

With the tedium of the work and the remoteness of Maryport, knowing Henry it 

is not surprising he soon became dissatisfied with his lot.  In early October, he 

wrote to Hayter requesting leave of absence for a period.  This was 

immediately refused as he could not be spared from the site.456  His work had 

to take priority over his private life as borings were due to start in a few days 

time.  When work started he was soon complaining to Richard Froude that the 
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men sent to do it were very slow, being “inexperienced and rather stupid”.  

Nevertheless, sufficient information was gathered for the plans for submission 

to Parliament to be prepared.  In the event, the proposal for Maryport was 

very similar to the dock at Leith, although somewhat smaller than that 

constructed there.457 

Like all major dock schemes, Maryport was dependent on being connected to 

the national rail network to be viable.  In this case it was proposed to link the 

complex to the Maryport and Carlisle Railway.  Tickle and Addison, 

engineering assistants to the railway company, were appointed to discuss the 

track layout needed to service the dock, with Henry.  What was proposed 

covered not only access to the quays but also the sidings which were needed 

to make the goods traffic a sound prospect.  A detailed plan of what was 

intended was needed for incorporation into the dock company‟s submission to 

Parliament.458  This preparatory work continued until Henry finally left 

Maryport.459 

Henry stayed with the Froudes at their newly completed home at Chelston 

Cross, Torquay over the Christmas and New Year period, 1867 – 68.  While 

he was there, Hawkshaw asked him to view and evaluate a tunnelling 

machine which had been designed by J. Dickinson-Brunton.  Unfortunately, 

he was unable to do this before he was sent to Hull on another of 

Hawkshaw‟s assignments, the Albert Dock project.  Henry did, however, 

indicate to Brunton his concerns about the operating cost of the tunnelling 
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machine and, in particular, the action of the cutter.460  These were, of course, 

issues of prime importance as, if the machine was to be used to bore the 

Channel Tunnel, cost and efficacy were paramount.461 

By the 24th January Henry was in Hull staying at the Station Hotel.  His remit 

from Hawkshaw, who had set up an office at 13 Belle Vue Road was to 

survey and supervise the construction of the Albert Dock complex when 

Clarke Hawkshaw was not on site, which was frequently the case.  As was 

usual for all major schemes, although the design had been settled in principle, 

much work had to be done at the detailed level before the project could be 

completed.  Hull was no exception to this way of proceeding so Henry was 

involved not only in survey but also in design work as well as supervising the 

construction operations themselves.462 

Henry‟s first task was the detailed design and construction of the lock.  He 

was determined that the best materials were used in those parts of the 

structure where quality was essential if the best results were to be obtained.  

Until stopped, the workmen had put “brick rubbish” behind the south east side 

wall of the dock.  This meant that “good clay was needed” to lie behind the 

brick rubbish if the dock structure was to be watertight and otherwise 

sound.463  Contractors were always tempted to lower the specification and to 

adopt less than optimal construction procedures to reduce their expenditure.   

Henry had to intervene on several occasions to ensure that the Dock 
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Company directors were not exploited in this way.  This was an onerous task 

for anyone, as it could lead to conflict situations, let alone a young man only 

twenty five years of age. 

As work progressed, so tracings for the next stage of the works came from 

Great George Street.  The day the tracing arrived detailing the west end of the 

dock, Henry was entertained to dinner by the Directors of the Dock Company.  

As one who never spurned the luxuries of life, Henry indulged himself, “turtle 

soup” and “everything in or out of season” ......... “a stupendous feed”.  When 

one recalls what hearty eaters the Victorian middle classes were in normal 

circumstances, what constituted a “stupendous feed” has to be left to the 

imagination.464  It is not surprising that Henry did not rise until 10 am the 

following morning.  His explanation that he was not “called” is less than 

convincing.465  The comment he made in his diary about the previous 

evening‟s festivities that the reply he made on Hawkshaw‟s behalf, 

presumably to a toast to the engineers, went “but lamely” suggests that he 

was the worse for wear.466 . 

Work progressed steadily at Hull.  Henry seems to have got on well with the 

contractors on site.  One of those he was working alongside was Saul Kerr 

who confided in him one day that he was thinking of becoming a Jesuit.  The 

temptation was too much for Henry.  He had to tell Mrs. Froude about his 

conversation, adding to this brief item of news his thoughts on Catholics 

generally and Jesuits in particular:  they were lunatics.467 
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Knowing Henry‟s insatiable need for an active social life, it is surprising to find 

him speaking well of Hull.  He described it as a “thriving place”. While his 

interest in the two theatres in the town was understandable, why two shops 

where one could buy string was a plus point is baffling and his mention of a 

“brazen faced” statue of William III defies explanation.  Henry seemed to take 

to Hull more than to Newcastle.  This was odd as there was much more likely 

to interest him on Tyneside than in east Yorkshire in a town which was remote 

from other centres of population.  If, however, he was satisfied by his work, as 

he clearly was, he had less need to find fault in his surroundings.468 

The Albert Dock was, in Henry‟s view, needed urgently.  The existing docks 

were receiving three or four steamships a day, a number which could only 

increase so the demands placed on his time and attention were gladly borne.  

He was conscious also that his responsibilities at Hull were adding to his 

experience and that it was in his interest professionally to remain there as 

long as possible as he was relatively new to work which carried such 

responsibilities.  Uncharacteristically, he declined an invitation to a party his 

mother was giving that March in favour of remaining with his work in 

Yorkshire.  It was rare for Henry to miss a social occasion, particularly one 

involving his family or close friends.469 

The works at Hull presented no great technical difficulty.  Henry continued to 

report to Hawkshaw regularly, giving factual and optimistic accounts of what 

was going on.470  What problems there were were resolved locally between 

Henry and the contractors.  There is no indication that he sought advice from 

Great George Street once he had received the tracings showing the next 
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stage in the project.  Probably, with his Penarth experience to call on, Henry 

was increasing in confidence.  That is not to say there was no contact with 

Hawkshaw‟s office, it is just that he had no difficulty in responding to the 

designs as they emanated from London.  Based upon the reports from Hull 

and the availability of detailed drawings, Hawkshaw himself would authorise 

Henry to start the next stage of the scheme when that was appropriate.471 

On the 23rd March, 1868 Henry wrote to John Wolfe Barry from his lodgings at 

13 Jarratt Street, Hull seeking his advice on the most suitable stone to use for 

facing the Albert Dock walls.  Granite had been suggested to him by Captain 

Noble, “a partner of Sir W. G. Armstrong”, but he had heard that Barry  had 

studied the use of freestone, a material which was cheaper than granite.472  

What answer Barry gave to this implied question is unknown.  The 

significance of the letter lay in the future.  Henry was to work with Barry, and 

later in their careers they became partners.  The letter of the 23rd March, 1868 

was the first time they were in touch professionally; although they had heard 

of each other by this date they had not met. 

By June Henry had left Hull and was back in London living in the family house 

in Duke Street.  Hawkshaw had been retained as engineer to the East London 

Railway Company.  Work was well advanced on this new line but not 

completed.  Henry was charged with ensuring the contract was finished, 

obtaining the Final Certificate and bringing the contractual and technical  

records up to date to Hawkshaw‟s satisfaction.  The East London Railway, 

now the East London line of the London Underground system, runs from 

Whitechapel to Wapping through the Thames Tunnel and on to New Cross.  
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The Thames Tunnel was built by Marc Brunel.  Although a technical triumph it 

was a commercial failure as a pedestrian walkway under the Thames and, 

until it was bought by the East London Railway and converted from a foot to a 

rail tunnel, it was little more than an under utilised curiosity.  Few people 

passed through it, it was more likely to be the site of a fair or street market 

than a busy thoroughfare connecting the two great dock complexes on the 

Middlesex and Surrey sides of the Thames.  As the spiral road descents 

enabling it to be used by wheeled traffic were never built, it could not be used 

by carts moving goods from wharves and docks on the north side of the river 

for shipping on from docks on the south bank to other ports in Britain and 

Ireland by coastal vessels.  The docks on the north side, notably the East 

India and West India docks, dealt practically exclusively with international and 

Empire traffic whereas the docks on the south side were dedicated to United 

Kingdom coastal shipping. There could also have been traffic in the opposite 

direction through the Tunnel enabling goods manufactured in Britain and 

Ireland to be shipped around the world from the dock complex on the 

Middlesex side of the Thames. 

Unfortunately, Henry‟s diary for the summer months of 1868 is not extant and 

there is no reference to his thoughts in his letter book so we do not know what 

his reaction was to helping to put his grandfather‟s “white elephant” to good 

purpose, for good purpose it was as, except for periods of maintenance and 

refurbishment, the Thames Tunnel has been in continuous use from the days 

of the East London Railway to the London Underground of today. 

Henry found that there was a lot of unfinished work on the East London 

Railway, the records were ill kept and the foundation depths of the bridges 
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had not been recorded.473  The work load was such that he was convinced, at 

the end of June, that the task of getting the Final Certificate could not be 

completed in two months.474  But he was wrong, progress was faster than he 

anticipated and on the 10th August Henry wrote to Hayter to say the 

documentation would be ready at the end of the following week.475  So Henry 

had played a small part in making Marc Brunel‟s last work viable.  Marc was 

no railway engineer but he would, no doubt, have been pleased to see what 

he regarded as his masterpiece being put to good long term use. 

By November Henry was surveying for the proposed Hyde Park and City 

Railway.  As was inevitable when determining the line of a railway, the 

gradients and curves were critical as these had to be satisfactory if the project 

was to proceed.  This could be difficult if the railway was to be built in an 

urban environment where existing roads and buildings were a constraint, in 

that even for underground railways, which were usually “cut and cover” at this 

time, there could be problems  which made the ideal route, gradients and 

curves impossible.  These difficulties proved surmountable for the Hyde Park 

and City.  Henry finished the Parliamentary Plans on the 30th November, 

1868.476  Although they were deposited at the Private Bill Office, a decision 

was made to withdraw them.  Henry thought this was a pity as the plans had 

only attracted three petitions against them and only three allegations of 

mistakes were tabled.  The latter asserted that all the streets which would be 

affected by the construction of the line had not been listed.  As Henry said, 
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they were “only minor points really”.477  This result was the fate of many such 

schemes during this period.  A majority of the railways proposed, even those 

which obtained Parliamentary approval were never constructed.  Henry‟s work 

for John Hawkshaw fell away with the demise of the Hyde Park and City 

Railway so he had time on his hands.478 

The work which Henry had done on the Channel Tunnel project attracted 

interest.  It was not just the enormity of what was proposed which fascinated 

people but also the extent to which the survey and soundings he had carried 

out were comprehensive and reliable.  In a letter to Alfred Tylor, Henry was 

careful to say that although he had spent two months on the soundings and 

sampling, the results were superficial and far from exhaustive but they were 

consistent with deductions made from the geology of the two sides of the 

Straits of Dover.479  These comments should not be read as a lack of 

confidence in or reservations about his findings, rather that Henry was 

emphasising that his survey was part of a feasibility study on the practicability 

of constructing the Tunnel not a definitive statement on the geology of the 

seabed between the two sides of the Channel.  In qualifying his findings, 

Henry could have been conscious of his grandfather‟s problems with the 

Thames Tunnel which originated in a flawed survey of the bed of the river and 

the inadequate borings which were part of it. 

Mary Brunel had a lavish lifestyle.  She had become accustomed to high living 

during her husband‟s lifetime.  Although Brunel‟s estate was substantial, it fell 

far short of the enormous fortunes that some men made from engineering in 
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the nineteenth century.  Amongst those well known to the Brunel family who 

had become extremely wealthy were Sir William Armstrong and Thomas 

Brassey, the contractor.  By their standards Brunel  had died poor, a situation 

made worse than it need have been by his investments in the Great Eastern 

project.  He did not usually invest substantial sums in schemes to which he 

was the engineer, normally limiting his contribution to notional amounts.  The 

Great Eastern was the exception to what was, presumably, his considered 

policy. 

In September, 1867 Henry wrote to his mother expressing sorrow about her 

financial difficulties:  she was “troubled by debt”.  Mary Brunel‟s situation 

came as a surprise to her son as he thought she had enough of her own 

money to pay her debts without selling property.  He counselled her to curb 

her expenditure as much as she could.  That said, the Brunel brothers rallied 

to help their mother.  Henry was prepared to advance sufficient money to pay 

off her debts on the understanding she paid interest on the loan.  Isambard 

thought that what Henry was proposing was reasonable and fair.  The interest 

rate which the brothers considered appropriate was 7% to 8¼%.  Henry 

assured his mother that the money could be made available immediately.480  

The way in which Isambard and Henry approached their mother‟s financial 

problems suggests that they thought her difficulties were endemic.  They were 

only prepared to lend money, not just to give it, at a punitive rate of interest.481  

Probably the brothers were hoping to discipline their mother‟s financial 

irresponsibility, thereby ensuring that her expenditure was within her means in 
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the future.482  Although still a relatively young woman, Mary was entering a 

period of her life in which she was to become an increasing problem to her 

sons. 

It was not only Mary Brunel who tended to live beyond her means.  Henry, 

despite his willingness to help his mother, was inclined to do the same thing.  

He was frequently short of cash.  In March, 1868 he asked Isambard to agree 

to him borrowing £400, a substantial sum, from their father‟s estate, 

expressing his willingness to pay the Trustees 5% interest on the money 

advanced.  This was a reasonable rate of return for the Trust.483  In fairness to 

Henry, he needed only part of this sum for his own needs, £300 of the £400 

was to be lent to his mother.  Nevertheless, the need to borrow illustrates that 

financially he was “hand to mouth”.484  A week after writing to Isambard Henry 

wrote to Drummonds, his bankers, about borrowing £800 to £1200 “for a few 

months”, he offered security but insisted that he needed £600 at once.485  His 

bank agreed to lend him the money but demanded a promissory note and a 

debenture.  Henry signed these and returned them to Drummonds.486  He 

wrote to Mary the same day as he heard from the bank offering to lend her 

£400 or £500 at 5%, telling her that he had borrowed the money from the 

bank.487  The correspondence suggests that Isambard, as Trustee, was not 

willing to use the estate‟s money to assist his mother.  He left it to Henry to 

find the cash elsewhere.  Whether he helped his mother himself is unknown.  
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Perhaps he took a more hard headed view of his mother‟s problems which 

were, after all, self made.   

After two years relative inactivity the brothers turned their attention to their 

father‟s biography again.  In mid January, 1869 Henry went to Rotherhithe to 

gather information on the Thames Tunnel and came away with “all the 

papers” he “needed”.488  On the 21st of the month he wrote to Hawkshaw 

asking for three months‟ leave of absence without pay so he could devote all 

his time to the Brunel biography.489  When he told Hayter that Hawkshaw had 

agreed to this, Hayter was not pleased.  He said “Why didn‟t I (Henry) do this 

that and the other ........why didn‟t I (Henry) join Sir W. G. A & Co.”.490   

Presumably Hayter meant why did not Henry go back to where he had come 

from, Armstrongs.   

The following Sunday, 24th January, Henry wrote in his diary “Commenced 

writing this book”.491  Unsurprisingly, as Henry had access to his grandfather‟s 

papers and he had visited Rotherhithe with Isambard, one of the first parts of 

the biography he drafted was an account of Brunel‟s contribution to the 

construction of the Thames Tunnel.  It was Isambard and Henry‟s practice to 

work on the biography chapter by chapter, drafting it, refining the text and 

putting it into its final form before moving on to the next.492  The whole 

biography was not set out, drafted and then amended.  It became a series of 

discrete chapters not an integrated work.  Brunel‟s life lent itself to this 

treatment as his career could then be recorded topic by topic or engineering 

project by engineering project.  This approach avoided describing the 
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complexities of Brunel‟s professional life, how one project competed with 

another for his attention, how these difficulties were resolved and the 

significance of the role played by his assistants in the total achievement of his 

“office”.   

Although Isambard prepared the first draft of the Thames Tunnel part of the 

narrative, after it had been commented on by Froude, it fell to Henry to 

incorporate the changes into the text.493  It was thus a three stage operation, 

Isambard, Froude and Henry.  Henry found the tunnelling shield “difficult to 

describe a thing I understand so well” ............ “at 6 feeling stupid I went out 

for a walk”.  The following afternoon Henry returned to his task and “at last 

succeeded in making a fair start on a plan different to Beamish and 

Law”.494‟495  Six days later Henry was still at it.   Fortunately, on the 16th 

February Isambard came to lunch with his wife Gina.  It was an excuse to stop 

work.  When the meal was over, Henry went to see J. Wolfe Barry in his 

rooms.  Following that he walked to the Gaiety Theatre and bought tickets for 

the Thursday performance.496  At the weekend he accepted an invitation to 

Hawkshaw‟s country home, Hollycombe.497  On the Sunday the Hawkshaws, 

John and Harry, went with Henry to the local church.  Henry returned to 
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London by train on the Monday.498  It was a pleasant break from his literary 

chores. 

Shortly afterwards an opportunity arose for Isambard and Henry to learn first 

hand about Brunel‟s work on the Sunderland Docks.  They went together to 

meet a Mr. Harrison who had been with him throughout the project.  This was 

useful, but little more than a digression from the concerns of the moment.499  

The text of the Thames Tunnel chapter was not yet complete.  The brothers 

still lacked confidence in what they had committed to paper.  So, they took a 

boat from Tower Pier down the river to the Thames Tunnel, some two miles.  

They studied the Tunnel itself, the shafts and the engines after which they 

went on to see James Walker, the engineer who had reported to the Treasury 

on Thames Tunnel affairs from time to time.500  Walker was well placed to 

give them a detailed account of the project and, in particular, the engineering 

and financial problems that Marc had faced.501  After they had studied the site, 

the brothers went to Torquay and spent the weekend with the Froudes.  The 

visit to the Tunnel and the meeting with Walker had increased their 

confidence and with Eddie‟s help the description of the Shield was “knocked 

into shape”. Froude went through the manuscript with Henry to check its 

accuracy and to add to it from what he had heard from Brunel and others.  But 

by the time this was happening Isambard had returned to London taking the 

last part of the draft with him so the chapter remained incomplete.502   

                                            
498

 Diary 21
st
 February, 1869; 22

nd
 February, 1869. 

499
 Diary 25

th
 February, 1869. 

500
 Diary 26

th
 February, 1869. 

501
 The Tunnel had been finished out using Government money.  Walker reported to the 

Treasury from time to time on the progress being made. 
502

 Diary 1
st
 March, 1869. 



 

 

156 

Lassitude and despondency set in.  Henry noted in his diary on the 2nd March  

“ I did nothing very important all day.  I did not do any work for the  life”.  This 

was followed by “I did scarcely any work” the following day.  On the 4th he 

discussed with Froude “what to do about the Tunnel manuscript as to 

inserting my father‟s remarks on the Borings”.503  Henry was touching on a 

very sensitive subject.  The tunnelling operation had been bedevilled by water 

ingress and several major floodings had taken place.  While part of the 

problem was due to the tunnelling being carried out such a short distance 

beneath the river bed, the greater part was due to the profile of the river bed 

being inaccurately recorded and the geological structure, as determined by 

the trial borings, being substantially in error.  This implied that the massive 

cost overruns on the project were, in part at least, due to poor surveying work 

by Marc.  Brunel must have fully understood this situation.  The narrative in 

the Life had to be written with care.  These difficulties were gradually resolved 

and by mid March, except for the Shield, the manuscript was to Henry‟s 

satisfaction.504 

Back in London Henry dined at Isambard‟s, “to meet Mr. Bell”.  He read the 

manuscript to the dinner guest.  The text was, Bell thought, good but Henry 

was having second thoughts on what had been written and concluded that it 

was not so exhaustive as he could have wished.505  The brothers were in no 

way reluctant to seek information and comment from a wide circle of Brunel‟s 

friends and professional colleagues.  This was not surprising as the family 

probably had insufficient material in its own possession for a well rounded 

account of Brunel‟s life to be written.  But, in another sense, it was surprising 
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as what Henry and Isambard had in mind was a hagiographic biography.  

They did not need, or want to know, too much about the downsides of their 

father‟s career, the engineering failures and the massive cost overruns.  After 

this burst of energy, the biography was put on the “back burner” again. 

Despite the disappointment he had suffered, Henry was still close to Izy.  He 

met her off the “Tidal Train” at Charing Cross on the evening of Saturday, 17th 

April and went with her to his brother‟s to dine.  She was staying there over 

the weekend before returning home to Torquay.506  On the 10th May Henry 

himself went on a brief Continental holiday.  Crossing to Calais he took in 

Brussels, Aix-la-Chapelle, Cologne, Bonn returning to London a week later.507  

He went alone and for no apparent purpose, although a number of the places 

were attractive towns, Brussels, Aix and Bonn in particular, and were worth 

more than a few hours of a tourist‟s time each.  Probably Henry felt at a loose 

end:  he was inactive professionally and the progress he was making in his 

private interests, the Life in particular, was unconscionably slow.  During this 

period Henry filled in his time as best he could with such events as the Eton 

and Harrow cricket match at Lords.  He recorded the outcome without 

comment.  Eton had beaten his old school by an innings and 19 runs.508   

Except for rowing, usually at Henley Regatta time, on the Thames, Henry 

showed no interest in sports nor did he ever refer to them in his diary or write 

letters on the subject.   So, one must assume that any interest he had in the 

annual event at Lords was purely social.  Although a lack of involvement in 

organised sport was understandable in Marc and Brunel, it is worth noting that 
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by Henry‟s time in the mid nineteenth century, Thomas Arnold‟s philosophy of 

muscular Christianity was spreading rapidly. 

1869 was substantially a dormant period in Henry‟s professional career.  It 

was in part of his own making as he had sought and obtained leave of 

absence from Hawkshaw‟s to work on the biography of his father, an activity 

to which Hawkshaw was sympathetic.  After all, he himself had shown an 

interest in preserving Brunel‟s memory by finishing the Clifton Suspension 

Bridge together with William Barlow as a memorial to him.  

In March, 1869 Henry solicited John Hawkshaw‟s support for Froude‟s 

candidature for Fellowship of the Royal Society.  Henry approached him as 

the only member of the Council of the Royal Society who was an engineer, 

mentioning that his father had “all confidence in Froude”.  Froude was duly 

elected.509  This was no more than his due as Froude was probably the 

outstanding naval architect of the nineteenth century.  He was practising his 

profession in a period of rapid change as ships made the transition from 

wooden, sail powered vessels through steam powered paddle driven iron 

ships to the screw driven vessels of today.  At the same time they were 

increasing rapidly in size. 

Henry‟s connections stood him in good stead in other quarters as well.  A 

month after he had written to Hawkshaw about Froude, he was approached 

by John Wolfe Barry who asked him for an introduction to Sir Daniel Gooch, 

by 1869 the Chairman of the Great Western Railway Company, whom Henry 

knew well.  Barry, who was thirty three in 1869 was the fifth son of Sir Charles 

Barry the architect of the new Palace of Westminster.  As Engineer to the 
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Bodmin Railway, Barry wanted a working agreement with the Cornwall 

Railway which was largely within Gooch‟s gift.  He was also anxious to have 

Gooch‟s opinion on the feasibility of working a steep incline with steam 

locomotives without going to great complication and expense.510  Possibly 

buoyed up by his new role as an intermediary and advocate, Henry wrote to 

the Council of King‟s College, London supporting the candidature of B. J. 

Moore as Professor of Mathematics at King‟s, saying that when he was at 

Harrow, he had been one of Moore‟s pupils and thought highly of him.  Henry 

did not mention that he had been an occasional student at King‟s in 1860-

61.511 512 

By May engineering was coming to the fore again.  An atmospheric system 

was being considered for the Oxford Street Railway in London.  A sample 

tube was purchased from the Birmingham Patent Tube Company and 

experiments were conducted to demonstrate the practicability of the system, 

drawing on Brunel‟s experience in Devon.  After a period of design iterations 

the experiments petered out, presumably in failure.  Nothing more was heard 

of them after the end of November, 1869.513 

At the end of July Hawkshaw had a task of substance for Henry.  He asked 

him to go to Brighton to survey the town and its immediate environs to 

determine the feasibility and economics of constructing a comprehensive 

drainage system for the whole district.  Henry thought it would take him about 
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two weeks to complete the task so he decided to stay at the Grand Hotel 

while he was there.514  The start of work was delayed as ordnance survey 

maps were not immediately available locally515  which gave him time to kill.  

Henry was a bon viveur, he enjoyed his food and drink but he overstepped the 

mark and on the 9th August he was suffering for it.  He had “gripes” caused by 

being “idiotically drunk”.  This caused a bout of introspection on how to avoid 

such occasions in the future.  He did not propose to go for total abstinence, 

rather he would try to reduce his intake of alcohol, nothing at lunchtime, just a 

pint of “fizzy” at dinner.516  With the discomfort Henry‟s resolution passed.  He 

became his normal self again, eating and drinking with abandon, on occasion 

to excess.   

Fortunately, he now had work to do.  By the 13th August Henry was making 

progress, gathering information for the Brighton and Hove drainage 

scheme.517  He had a preliminary report available for Hawkshaw when he 

came to see him on the 27th August.518  Once the feasibility of the scheme 

had been established, more detailed information was required, where the 

ownership of the land lay, the pipe sizes needed, the form and location of the 

culverts, the drops required to ensure that fluid flows were adequate.519  As 

the system ultimately drained into the sea, data on the tide velocity, currents 

and levels were needed as well as surveys and sections offshore.520  There 

was soon sufficient information available for Henry to put an estimate 
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together.  He produced figures for the earthworks required for the foreshore, 

£4,000, and for new sewers running from junctions with the existing system to 

outlets in the sea, the totals also included the Kempton outfall, £64,500 and 

the Portobello sewer, £80,000.  By the time Henry was submitting these 

estimates, 14th September, he was back in Great George Street.521  That 

weekend he was invited to Hollycombe.  Presumably Hawkshaw was pleased 

with his work.522   

The following week he was in the office working on the Brighton drainage 

scheme again.523  He did not continue for long as the Town Council decided 

not to proceed and the scheme was set aside.  So there was nothing further 

to do but to tidy up the papers and pass them to Hawkshaw.524  Hawkshaw 

met “a lot of Brighton people” at Great George Street shortly afterwards to 

persuade them to revive the scheme.  He heard from the Council the following 

day that there was enough money available to complete the survey.  Graham, 

another of Hawkshaw‟s assistants, was put on the job immediately.525  So, 

possibly the Council had expresses reservations about Henry.  He was 

disgusted. 

Henry‟s career was progressing reasonably well but he was already twenty 

seven years of age.  By this time in his life his father had been Resident 

Engineer to his father on the Thames Tunnel, Engineer to the Clifton 

Suspension Bridge Trustees at twenty four and had been appointed Engineer 

to the Great Western Railway a month short of his twenty seventh birthday.  

The nearest Henry had had to an independent command was at the Penarth 
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Docks and at the Albert Docks in Hull.  Setting aside engineering talent as a 

consideration, the two lifestyles could not have been more different; Brunel 

was, at twenty seven, a man of frenetic energy and dedication to whatever 

project was the concern of the moment.  His private life and friends were a 

minor consideration.  He socialised well but usually to further his schemes or 

his career, to use the modern word  he “networked” tirelessly.   

Henry was very different.  His social life was an end in itself and although he 

could work hard, and occasionally did, his energy and sense of purpose fell 

far short of his fathers.  He could and did lapse into lethargy if not under 

pressure.  He was not a self starter except where is father‟s interests were 

involved.  Henry never compared himself to his father.  He idolised him, quite 

literally, but he seems not to have seen himself achieving as Brunel did.  

Although on occasion he bemoaned his lot, as will be seen later, he tended to 

compare himself with his contemporaries; was he doing as well as them?  He 

did not ask himself whether he was achieving as his father did, age for age. 

In a letter to J. E. Gamble in October, 1869 Henry let slip a few of his thoughts 

on his life as a civil engineer.  He would prefer an income of £150 per annum 

in Europe rather than go to India unless it was a job which would  give him 

pleasure, such as the Goran Bridge.526  The gist of what Henry was intimating 

was that he was not prepared to go to India a long way away from the nexus 

of the engineering world, even if that was the only way that he could earn a 

substantial income.  His attitude also reflects the importance he attached to 

his social life in London. 
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In another letter to Gamble three weeks later, commenting on an employment 

offer he had received, Henry made a number of interesting comments.  The 

pay was good but the appointment was outside the mainstream of 

professional work.  The salary of £400 to £500 per annum was for a stick-in-

the-mud job, a stop-gap, career expedient as far as he was concerned.  

Further it meant leaving Hawkshaw where he was working for someone at the 

peak of the profession.  Henry was facing the dilemma many young engineers 

have encountered then and since.  Does one take more money now at the 

expense of probably sacrificing one‟s longer term prospects, or, does one 

continue to gather experience in a well respected environment in the hope 

that the rewards for so doing will come in the longer run.527  Henry decided to 

remain where he was.  It was probably the wise thing to do.  There were no 

great pressures on him to optimise his income. 

For such a young and inexperienced man, it is surprising that Henry‟s views 

were quite frequently sought.  Perhaps it was the name Brunel which gave his 

opinions an importance which they would not otherwise have commanded 

and probably did not warrant.  A Mrs. Harris appealed to him  for help in 

placing her son in the engineering profession.  After telling her there was little 

he could do, he made some interesting comments.  There was less and less 

work in England at the moment.  The senior members of the profession were 

being forced to dismiss their assistants.  The small men had enough work to 

cover their expenses but their income was much reduced from what it had 

been.  He assumed that her son was unable to get work with the Metropolitan 

Board of Works, which was a good stable opportunity and much less exposed 
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to the fluctuations in business which beset consulting engineers such as 

himself.  Henry then described Hawkshaw‟s situation. He was the consulting 

engineer to two railways in India and was in a position to offer appointments 

there but Henry could not recommend such jobs.  The only other opportunity 

he knew of was a railway in Hungary.528  This letter must have made 

depressing reading for Mrs. Harris when it came through her letterbox.  The 

sustained concern about engineering works in India is interesting to note.  

There can be no doubt that constructing railways in the sub-continent was a 

major  challenge, and potentially it dwarfed anything that might have been on 

offer in Great Britain and Ireland at the time and in the near future.  Henry was 

probably expressing his own views on India and not applying his mind to what 

was best for those who were prepared to travel and live with the discomforts 

of a more backward country. 

With work so slack Henry went on holiday.  He told Mary Noble it was the first 

he had had for a long time.  When he arrived at Hollycombe he was received 

by “Young Hawkshaw” as “Old Hawkshaw” was in Holland “foundation 

laying”.529  The break enabled him to continue to do some work on the 

biography, although much of the drafting was by then falling on Froude, a 

burden which he shouldered without comment.  By May, 1870 the writing  was 

approaching finality although improvements continued to be made.  In August 

it was the Great Eastern which commanded the brothers‟ attention again.   

Another controversial part of the narrative which was reconsidered was the 

description of the South Devon Atmospheric Railway.  What concerned 

Isambard and Henry was Robert Stephenson‟s view of the scheme.  They 
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toyed with the idea of omitting the South Devon altogether as many of their 

readers would claim that Brunel had rejected Stephenson‟s advice about its 

impracticability and would not be convinced by the argument the brothers 

were putting forward in their father‟s defence.  They decided to be cautious:  

they omitted the potentially contentious passage about Stephenson.  They 

were, however, concerned that Froude would take offence as he had drafted 

much of the account of the South Devon but they need not have worried, he 

“spoke kindly” of the changes, it was a “great anxiety” off Henry‟s mind.530 

A bit more fine tuning was needed elsewhere.  Henry was still not satisfied 

with the account of the Great Eastern:  he returned, not for the first time, to 

the description of the mid ship section of the vessel and also to the detail of 

the bulkheads.  As far as these were concerned, he was anxious to know 

whether the “web” was always there or had it been added after the “Mortanic 

Point” episode.531  The correspondence about the Life continued as the last 

touches were put to the text.  There was a change of emphasis by mid 

September as the need for illustrations moved to the fore.532  By this date 

parts of the manuscript were at the printers.  The turn round time was 

remarkably quick.  On the 19th September Henry sent the text of chapter VII to 

Spottiswoode for typesetting and printing.  He expected to have the proof 

prints by the following Wednesday.  Just over a week later he sent the 

drawings and designs for the woodcuts for the same chapter to William 

Longman with the comment that Spottiswoode was due to start printing on the 
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17th October.533  There were numerous errors in the woodcut designs.  This 

worried Henry so he asked to see them again, when corrected, before they 

went to the printers.  The exception was the representation of the Great 

Eastern which, he thought, had been drawn carefully.534   By the 19th October, 

later than planned, Henry was satisfied with the proof print of the whole book.  

He returned it to Spottiswoode.535  So after years of intermittent attention, the 

biography was being pushed forward at gratifying speed.  On the 25th 

November Henry was in a position to tell his mother that the book would be 

published about the 8th of December.536 

Early in 1870 Henry was drawn into another of Hawkshaw‟s assignments:   

improving Dover harbour.  It is very likely that the London, Chatham and 

Dover Railway had an interest in what was proposed as they ran ships from 

there to Calais.537  The docks needed deepening:  both dredging and 

explosives were considered as a means for doing this.  The sea bed was 

largely chalk so it lent itself to the use of explosive charges.  This alternative 

was the subject of correspondence between Henry and Professor Abel538 but 

the risks of using such a method in an established dock were such that 

Hawkshaw‟s support and advice were sought.  Trial blasting was needed 

before the work could go ahead.  Small charges were judged as suitable for 

what Abel and Henry had in mind.  If they were exploded under water, the 

spoil could then be removed by divers or by dredging.  Henry judged that a 
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ten pound charge would break up four yards of chalk:  such small charges 

used in this way would be more effective than large ones.  The most suitable 

dates for the trials were those of the spring tides, 14th-15th May.  Hawkshaw 

proposed to be present.  Henry asked Abel whether these dates were 

convenient for him.539  The trials did not take place at the times planned.  

They were delayed until June.  The charges were placed at low water, 

exploded at high water about midday and the results were then examined at 

low water in the afternoon.540  On the 18th June Henry wrote to Thomas 

Bispham to seek permission to test the strength of the rock “not injured by the 

recent explosion“.541 

In July,1870 Henry had been offered an appointment as Assistant Resident 

Engineer on the construction of the Alderney breakwater, the purpose of 

which was to provide a harbour of refuge for the Royal Navy to counter any 

threat emanating from France.542  As soon as he learnt of this he had written 

to Hawkshaw saying that he was unable to accept the job as he could not 

leave England for at least three months because he was working on the Life 

of his father.543  Hawkshaw no doubt knew this when he decided to send 

Henry to Alderney.  He did not reply direct; he left that to Hayter who told 

Henry that Hawkshaw “has (had) no occasion for his services”.  Henry had 

been sacked but he was gracious enough to write to Hawkshaw thanking him 

for the kindness and consideration he had been shown during the seven 

years which had passed since he joined him as a pupil.544  Whether Henry 
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understood the implications of what had happened is not clear but Hawkshaw 

continued to find work for him, albeit on a fee not salary basis from then on.  

Put another way, from July, 1870 Henry was off the payroll and was paid as a 

consultant for the work he actually did. 

Hawkshaw‟s frustration with Henry went back several years.  As described 

earlier, when Henry finished his pupillage he accorded him a low rate of pay 

from that date, mid-October, to the end of the year, describing it as a retainer 

Hawkshaw was telling him that his teaching obligations were finished.  There 

was no automatic continuity on which Henry could rely.  There could have 

been a second unspoken message that Hawkshaw‟s personal obligations as 

Brunel‟s professional colleague were now ended.  Henry‟s education and 

training were complete. He must now stand on his own feet. 

The nub of the matter in July, 1870 was essentially the same as it had been 

earlier.  Henry did not behave as a normal employee.  He had outside 

interests such as his personal-cum-quasi professional relationship with 

Froude which was probably a distraction, from Hawkshaw‟s point of view, 

from his responsibilities to him and, more particularly, his obsession with his 

father.  There can be no doubt that putting the biography before the task in 

Alderney was the trigger for his dismissal.  The possibility that Henry was “set 

up” by Hawkshaw cannot be discounted.  There is one other point in Henry‟s 

dismissal which is worth making.  Hawkshaw may have found it personally 

frustrating to have an employee who was clearly no high achiever, living in the 

shadow of his father eleven years after Brunel‟s death.  It was an unhealthy 

professional as well as personal situation. 
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There is no way of knowing with certainty what sort of man Hawkshaw was.  

While he clearly had great energy, most successful people have, and his 

professional capabilities cannot be doubted, he may have been impatient and 

precipitate when he saw what he perceived to be trivial matters frustrating his 

objectives.  His dismissal of Henry could have resulted from such a 

perception.  This would not be inconsistent with the personal friendship he 

offered Henry when he invited him to his country home, so drawing him into 

the Hawkshaw family circle.  It is most unlikely that he treated his other 

Assistant Engineers this way.  Although he may have felt under some 

obligation to Brunel to befriend his son, he did not have to do so and probably 

would not have done if he did not like him. 

Hawkshaw‟s reaction to Henry‟s declaration of his priorities was 

understandable and probably right.  He had, however, allowed Henry to think 

that he was in some way special and could hob-nob with the acme of the 

engineering profession without in any way emulating their achievements.  

There must have been dozens of young men who were as capable as Henry 

who were jealous of his preferment, a number of them in Hawkshaw‟s own 

consultancy. 
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Chapter VI:  

On His Own Professionally 

The result of the Alderney incident was that Henry had lost his professional 

base and at twenty eight years of age had to make his own way.  Hawkshaw 

knew he was not condemning him to penury, he had a private income, a fine 

home and no significant obligations beyond his mother.  Although the turn of 

events was probably a shock, it was certainly for the best and in his long term 

interests, if he was prepared to learn the lesson.  He could not go on in the 

way he had for the eleven years since he had left Harrow and expect to be a 

successful engineer.  To turn down an appointment like Alderney when 

offered by Hawkshaw was not just ill judged, it was downright stupid.  

Whether Henry saw his dismissal as a setback is not evident in his 

correspondence.  His letter book continued to lengthen unabated.  He had 

plenty to do in his private life.   

Hawkshaw did, however, retain Henry to complete the work he had already 

started on a fee basis, in particular the use of explosives to deepen and 

enlarge Dover Harbour.  This was ongoing in November, 1870 but was 

finished soon after.545  On the 6th December Henry was writing to Froude to 

tell him he had been approached by John Wolfe Barry to work for him on the 

London Central Railway.  The pay of three shillings per hour was not exciting 

but it was a start.  He added that it was a “bad plan to refuse work at any time 

as long as it was respectable”.546 

Henry‟s reduced circumstances prompted him to assess his financial position.  

He wrote to his mother asking her to send him all his private papers so that “I 
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may make up my account & see how I have spent my patrimony”.547  But 

there was more to it than that.  The family had to accommodate to its changed 

circumstances.  In particular, Duke Street was by late 1870 an unsupportable 

burden on the Brunel‟s relatively slender financial resources.  Isambard, as a 

lawyer and married, had left home to follow his own career so he was not 

directly involved in the problems which centred on the family home, but he 

was aware of them so the letter he received from his brother just before 

Christmas in 1870 can have come as little surprise.  Henry had only £400 or 

£500 to hand; this was less than the sum owing to the Executor‟s account, “to 

make matters straight”.  He had clearly overdrawn on his annuity for the half 

year.  As he was not the only one in difficulty, Henry exhorted his brother “to 

get out a scheme” to resolve not only his but also the family‟s money 

difficulties.548  This was a case of closing the stable door after the horse had 

bolted:  the horse was Mary Brunel.  While Henry‟s expenditure was 

exceeding the income from his patrimony and professional activities on a day 

to day basis, he nevertheless had the capital inherited from his father which 

he could use to help his mother if the executors would agree.  By January, 

1871 the brothers had advanced about £2,000 to Mary, a very substantial 

sum at the time, probably about £100,000 in 2003 money, possibly more.  The 

executors charged interest on the loans and took security on the sums 

advanced.  Whether the significance of this bore in on Mary is open to doubt, 

but in the circumstances Isambard and Henry felt that the action they had 

taken was reasonably prudent.  Duke Street was being run down as a 

residence, Mary was moving to Eton and some furniture had already been 
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moved out.  The brothers considered disposing of the rest but decided not to 

do so.  They took the residual furniture as security for their loans: it was worth 

about £1,800 and so was a reasonable offset against the money advanced.  

In addition to the money Mary owed to her sons, a further £1,500 was needed 

to pay her other debts.  Henry, presumably expecting his brother‟s help, 

undertook to find the funds to do this.549  The brothers‟ objective was to free 

their mother from debt in totality.  Clearly, Henry was in no position to help his 

mother in the long term so the burden was rearranged and all the money 

needed was found by Isambard. He lent his mother £3,500, say £175,000 in 

2003 terms, to tide her over her difficulties so freeing Henry from his 

involvement.  The Brunels were on an even keel with a prospect of completely 

stabilising the situation if the future was more prudently managed than the 

past.   

Isambard was, however, not amenable to leaving his personal interest 

unprotected so he decided to insist that Mary entered into a formal agreement 

to pay him £500 per annum until the principal was repaid.  Should Isambard 

die before the repayments were complete, she was not obligated to pay the 

balance due to his executors.550  There were other terms and conditions 

attached to the loan which are not germane to the present account of the 

Brunel family problems, but they were a further indication of Isambard‟s 

determination to put the agreement with his mother on a firm basis so 

avoiding the problems which could have flowed from a less than rigorous 

arrangement.  It probably made sense to do this; Isambard knew his mother 

and he was also a lawyer.  He had deployed his professional skills in his own 
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self interest and, if she understood and accepted what was going on, in his 

mother‟s as well.  The likelihood is, however, that Mary thought her sons were 

being very hard.  What Georgina‟s reaction was to all this went unrecorded.  

There was, however, no escaping the extent to which her husband, who was 

only thirty two himself, had gone to help his mother avoid what most likely 

would have been bankruptcy.  £3,500 was a lot of money even for the middle 

classes in 1871.   

In addition to any other work he may have been doing in January, 1871 Henry 

entered into a correspondence with J. G. Gamble about the Brighton Drainage 

Scheme, even though he had been taken off the job in favour of another 

engineer over a year earlier when he was still with Hawkshaw.  He agreed to 

do some further levelling work, insisting that he could not spend more than ten 

days on it as he had other tasks to do as well,551 in particular he was due to 

prepare an estimate for Barry for the London Central Railway.  Henry was 

juggling his professional priorities, which together with his brother‟s decision 

to let the Duke Street house for three months with all the domestic upheaval 

that entailed, meant that his time was more than fully committed.552  Both the 

estimate and the levelling were completed and Duke Street was vacated as 

the Brunel family home. 

April found Henry giving an account of his career to Adams in Brighton.  Why 

he should have described his work in such detail is not clear from the letter 

but the tone of the submission suggests he was soliciting a job.  He described 

his parting from Hawkshaw as a “resignation”.  Probably Hawkshaw had 
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agreed that Henry could present his leaving as voluntary.  This was less 

harmful to his career.  It is, of course, possible that Henry was given the 

opportunity of resigning as an alternative to dismissal.  This procedure is 

common today.  Few people are sacked except for incompetence or 

misdemeanour in business.  He was neither incompetent nor a rogue.  Henry 

told Adams that Hawkshaw had promised him work when he left his employ 

but ”things (were) very dull now”.553  

Henry learnt that there was a vacancy for a Resident Engineer at the East and 

West India Docks.  Presumably what was intended was a single engineer 

responsible for both dock enterprises.  Unfortunately, when he called J. L. du 

Plat Taylor was out so Henry left a note saying he would call again.554  This 

was an appointment for which he was well qualified, given his experience at 

Penarth and Hull.  The more Henry looked at the job, the more he liked it.  Not 

only did it fall within his experience and competence, the appointment had the 

great advantage of being in east London, not that far from his home in 

Westminster. 

When he met du Plat Taylor Henry learnt that the salary was £250 per annum, 

increasing by £15 each year to a maximum of £350.  This was not a 

substantial reward by Brunel family standards and Henry was further 

discouraged to learn that the appointment may go to the present second-in-

command.  So it seems that the Dock companies were casting around to see 

if they could attract a markedly better man for the moderate sum on offer 

before making an in-house appointment.  Henry was discouraged.  He 

thought the job was different from what he was “looking forward to”, possibly 
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the “nature of the appointment” had changed.  This needed checking out as 

did the salary of £350.555  The disillusion deepened when he learnt that the 

“engineership” was called “Clerk of Works”.  This was “Not much of a name” 

Henry told Froude “but (it) is something”.  Further the salary on offer, £250 

with progression to £350, this had been confirmed, was “not sufficient for the 

responsibility”.  The opportunity slipped away.  Henry confided that he “should 

like to be doing something”.  He had been virtually unemployed for nearly a 

year.556  

It was a sad picture Henry saw when he studied his income tax return for the 

last three years.  His professional remuneration had averaged just £125 14s. 

10d per annum, this sum was largely due to the £200 per annum he was paid 

by Hawkshaw, for one year ten months of the three year period.  He had 

received only £10 11s. 3d. since he had left his employ, all of which had come 

from his old employer for work at Brighton, except for 2s. 6d. from Barry.  His 

principal source of income otherwise was interest on money he had lent his 

mother.557  Mary Brunel‟s extravagance and Henry‟s inability to earn 

significant sums of money had dragged the family low.  Isambard was 

relatively prosperous and increasingly so as his legal career progressed.  He 

was, however, a married man with the obligations that this entailed. 

While he had so few business engagements Henry was able to participate 

more frequently  than usual in professional activities.  Although both Marc and 

Brunel were receding into history, their achievements still attracted interest.  

The President of the Institution of Civil Engineer‟s conversazione in May, 1871 

featured both the Thames Tunnel and the Clifton Suspension Bridge.  A 
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painting of work proceeding at the Tunnel and one of Brunel‟s drawings of the 

Bridge were part of an exhibition of “Pictures of Works of Art in Engineering” 

which formed a backdrop to the social occasion.  Encouraged by the way the 

Council was still honouring the Brunel family, Henry lent his grandfather‟s 

portrait to the Institution for a period.558‟559 

John Wolfe Barry started to show an interest in the house in Duke Street.560  

As an engineer whose career was developing well, a prestigious well sited 

home and office was highly desirable.  Number 18 Duke Street was just that.  

It also had the cachet of the Brunel connection.  Henry first mentioned the 

possibility of Barry buying the house to his mother in the summer of 1871.  

Barry bought the remaining nine and half years of the lease with Henry from 

Brunel‟s estate in July for £1400.  Fortunately, Mary liked the idea of Barry 

living in what had been her home for many years.561  The sale of the lease of 

the Duke Street house was only part of the transactions with Barry that July.  

He and Henry also entered into a business relationship based there.562  Henry 

took certain rooms for living purposes, Barry took others.  The arrangements 
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were uncomplicated as both were unmarried.  The remainder of the rooms 

which were not needed for domestic staff or subletting were used as their joint 

offices.  This new arrangement was a lifeline to Henry who was “tired of doing 

nothing”.  He had given up hope of“ getting a “fixed appointment” and saw that 

with Barry there was some prospect of employment for him.  If it did not work 

out in three or four years, he would be no worse off he told his mother.  In all 

Henry started his relationship with John Wolfe Barry a chastened and 

disillusioned young man.563 

The first half of 1871 was the nadir of Henry‟s career.  John Hawkshaw, who 

must have known all about what was going on, after all his office in Great 

George Street was only a few yards away from Duke Street, probably hoped 

that young Brunel had learnt his lesson.  That he probably had is suggested 

by Henry‟s comment to Eddie Froude at the time that setting up in business 

was a “heavy speculation”.564 

A certain amount of work was needed to adapt the house to its new purpose.  

Trollope & Sons were called in to advise.  As a result of careful deliberation 

Barry and Henry decided to site their offices on the first floor, the second floor 

was set aside as living accommodation for the two of them.  Robert Brereton, 

who was offered part of the space which remained surplus to Henry and 

Barry‟s needs, took over the ground floor and the basement.  Arthur Lucas‟s 

office was to be the large north room on the Parliament side of the third floor, 

a space for which there was otherwise no use.  The cost of the lease, £1,400, 

and the fixtures at £284  were a heavy outlay.  To these figures had to be 
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added the annual outgoings of rent, £168 2s., and taxes put at £130.565  

These were not insubstantial sums of money, but as far as the outgoing 

payments were concerned, there were now four of them to share the burden.  

Further, Brereton and Lucas paid rent to their two landlords.  The full cost of 

18 Duke Street no longer fell on the Brunel family.   

Trollope & Sons put the rent for Brereton‟s part of the house at £210 per 

annum including furniture.  Henry and Barry were, however, prepared to forgo 

the furniture part of the rent in consideration of the “considerable” warehouse 

accommodation he was affording them.566 but they wanted to charge 14s. per 

week for cleaning.   Henry and Barry did not get what they asked for. 

However, after a prolonged discussion Brereton agreed to pay £186 per 

annum, a total which included cleaning.  So while Henry and Barry may not 

have been fully satisfied, it was a total of substance and would go a 

considerable way to meeting their recurring obligations, excluding cleaning, of 

about £298 per annum, if not servicing their capital outlay.567‟568  This figure of 

£186 would have been supplemented by whatever sum the other tenant, 

Lucas, agreed to pay.  So, between the two, it is likely that Henry and Barry‟s 

recurrent outgoings were met completely from their rental income, even when 

due account had been taken of cleaning costs.  This was a good start to the 

business.  The fixed costs were being met by others.569  
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So the first seven months of 1871 saw a massive rearrangement in the Brunel 

family affairs.  The house in Duke Street became multi-occupied as the 

professional offices of Barry, Brereton, Lucas and Henry and living 

accommodation for two of them, Barry and Henry.  Further, the house was 

going to earn some money rather than being a drain on Henry‟s meagre 

resources.  Mary had moved out to Eton, her marital home was left behind 

and she was in a less demanding social environment, away from the West 

End and so, hopefully, less inclined to spend money.  Her financial position 

had been stabilised, albeit at great risk to Isambard, unless her behavioural 

pattern changed.  Above all, the Brunel world had been cut down to size and 

was sustainable by “ordinary” people like Isambard and Henry.  Further, 

Henry probably understood that he had to stand on his own two feet and was 

only as successful as his own talents and efforts allowed.  The challenge was 

now to earn an adequate living.  So by July, 1871 the family had come to 

terms with the world as it was.  For Henry the setback at Hawkshaw‟s was 

behind him and the distraction of his father‟s biography was ended.  The 

financial untidiness which had dogged him for years had been sorted out.  

The bank balance at Drummonds was on a sound basis, bills had been 

settled and expenses paid.570 

As has been described earlier, Hawkshaw put some work Henry‟s way after 

he had left his employ but this was of little significance as it did not provide 

him with anything approaching full time work.  Henry had received one small 

job from Barry before he moved into Duke Street.  Once established there he 
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started to provide Henry with work on a regular basis.  The first was more 

work on the London Central Railway.  As has been mentioned, this meant that 

Henry had to secure Gamble‟s agreement to putting off work at Brighton.  He 

tried to assure Gamble about the feasibility of working for him and Barry 

concurrently.571  The letter he wrote to Gamble on the subject was somewhat 

disingenuous as he had already decided to leave Chelston Cross to be with 

Barry the following Tuesday.  He was stringing him along.572   

Although short of fee paying work, Henry had a number of technical interests 

in the early months of 1871; these included an “air engine”, the subject of a 

correspondence with Ben Tower.  Inevitably Froude was involved in this.  

Another was a paper machine, possibly a device for ruling paper for drawing 

purposes.573  If so, it remained in use for many years and provided 

engineering draughtsmen with excellent paper for decades.   Henry also gave 

attention to his father‟s memory, repairing his grave in Kensal Green 

Cemetery and finding a site for a statue in Bristol.574   

As Henry was not established as a consulting engineer on his own account, 

he was understandably cautious.  While he was prepared to undertake any 

professional work which he felt was within his competence, he was not willing 

to take financial responsibility for the outcome.  He had no alternative:  his 

resources were limited enough without putting what assets he had at risk.  

This policy, which was surely right, lost him assignments and must have 

caused him distress as not only were they opportunities lost, he did not wish 
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to build a reputation of not being willing to take risks.  Risk taking was an 

integral element of engineering; further he, of all people, was aware of the 

risks, technical and otherwise, which Brunel had been prepared to take.  He 

must have been reluctant to pick up his pen on the 8th October, 1871 to “ 

decline with thanks” a proposal put to him by T. C. Haddon as he was “not 

inclined to take pecuniary responsibility”. 

Barry received a commission to design a railway to link the town centre of 

Torquay to the Dartmouth and Torbay Railway which passed through the 

outskirts of the town.  Barry gave Henry the job of preparing the Parliamentary 

submission.  Naturally he drew Froude into his deliberations.  He told him in 

October, 1871 that he would choose the optimal line for the railway as though 

Torquay belonged to one proprietor.  No account was to be taken of the Carey 

family‟s interests, as the owners of the Torre Valley estate.  The station was to 

be placed in the middle of the town.  The road from central Torquay round the 

bay would be left alone as much as possible although the part under Walton 

Hill would have to be altered.  The line would then pass by Torre Abbey and 

so some public lands would be affected.575  In his next letter, Henry clothed 

his proposals with figures.  The cost of the railway would be not less than 

£45,000 assuming a single line.  Additionally there was a land cost of £1,000 

to £2,000 per acre including any compensation that might become payable.  

The detailed estimate must be left until the plans were deposited in the 

Parliamentary Bill Office.  The total cost could, however, be as much as 

                                            
575

 Letter Book 11348 HMB to Froude 20
th
 October, 1871. 



 

 

182 

£60,000 if a company was floated and interest and other like outgoings had to 

be met.576 

Henry told Barry it was most important to appoint the best Parliamentary 

agent possible.  The economics of the line were good.  The population of 

Torquay had doubled since the “Old Station” was completed.  Further, the line 

from Torquay to Dartmouth had been added with success.  These 

developments, together with the additional local traffic, a spur to the centre of 

Torquay could generate, would make the line profitable and give a good 

return on the investment required.577‟578 

Initially there was widespread support in the town for the new venture.  A rail 

connection from Torquay harbour to the national rail network would be of 

great value to the business community although, of course, the 

commercialisation of a seaside resort for the well-to-do and wealthy was not 

welcomed by all.  The Parliamentary agents Henry recommended for steering 

the Bill through Parliament were an old established firm Dorrington, Dyson, 

Bireham and Sherwood who had carried through the same task for the South 

Devon Railway.  He further thought that the South Devon could provide traffic 

information which would demonstrate the railway would have an assured 

income which would enable a reasonable dividend to be paid.579  Henry 

pushed on with his preparatory work from his Duke Street office.  There were 
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landowners to be met and other outside matters to be dealt with.580  

Information was needed from the South Devon Railway on passenger returns 

to and from Torquay and Torre and stations on other lines such as those to 

Dartmouth and Morton Hampstead.  Enough data needed to be gathered so 

that the number of passengers leaving Torquay and arriving there each year 

could be computed.581  In the event, the Parliamentary agents appointed were 

Newbury & Alexander not the partnership which had experience of the South 

Devon.  This was a setback as they had not got the bank of information which 

Dorrington, Dyson, Bireham and Sherwood had accumulated, to fall back on 

as a start point for the new Bill.  Direct experience of the question and answer 

sessions of the Parliamentary Committees on the South Devon Bill was also 

lost.  Henry pushed for a quick response.  He told Newbury & Alexander that  

he would have the tracings ”on Monday”, the sections would follow as rapidly 

as possible.  Over all, proofs of the completed Parliamentary plans were 

needed in about a week, the fourth week in November.  The need for haste 

was apparent as it was already mid November .  There was no time to spare if 

the Parliamentary Bill Office deadline was to be met.  As Henry was acting on 

his own behalf, that is without formal authority, from his principal, Barry, he 

gave Newbury & Alexander Barry‟s name as a reference.582 

A committee was formed in Torquay to promote the railway.583  This was a 

good sign as, although support already existed, opposition was increasing 

and would continue to increase further as the preparatory work went forward.  

The plans were now well advanced and changes were being progressively 
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introduced.  A double line was proposed from the junction with the Dartmouth 

and Torbay Railway to the terminus on Torquay quayside.  It was to run 

across the meadows between Torre Abbey and the sea and along the inside 

of a new sea wall.  This obscured the view from the Abbey to the sands and 

the sea beyond, although there was already some interruption to the view as 

the railway ran parallel to the turnpike road for much of its length.  In Henry‟s 

opinion there was “small opposition” to the scheme which “on the whole (had 

a) good deal of local support”.  Further, there were “some from Upton and St. 

Marychurch craving for a line down the Upton valley”.584 

Henry was conducting much of his work from the Froude home at Chelston 

Cross.  It was but a short distance from the proposed junction with the 

Dartmouth and Torbay so he was well placed for his task.  He was also in a 

position to call in favours from others as when Henry asked Brereton for the 

loan of the land sections of the Dartmouth and Torbay for a mile on either side 

of Torquay station.  He proposed to level this length of line anyway but the 

sections which had already been prepared would be “a useful check” on his 

work.585  Henry sent the first sheet of his tracings to Newbury & Alexander  

the same day as he wrote to Brereton, 19th November, asking for a proof print 

as soon as possible.  The title of the sheet was to be “Torquay Railway Plan 

and Sections, November, 1871, H. M. Brunel, Engineer”.586 

Henry continued to canvass for the venture.  The response was generally 

favourable although in one instance, that of Ward Phillips, Henry used the 

words he was “reconciled with the railway scheme”.  This suggests that 

Phillips was offering less than whole hearted support.  Another contact 
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thought the line was “unobjectionable”.587  This also was less than a ringing 

endorsement.  Much to Henry‟s disappointment when the Committee, which 

was sponsoring the scheme met, it decided to abandon the scheme “for the 

present”.588  Why the scheme was abandoned is not clear but the records 

suggest that the leading “gentry”, who headed up the environmental lobby, 

carried the day.589  It is noteworthy, however that while the line had its 

supporters and  critics, it only represented a marginal improvement over the 

existing rail connection to Torquay.  It was a short spur line about a mile in 

length from the existing station to the town centre.  It offered an additional 

facility to the port and those who were directly interested in its prosperity but it 

afforded no great advantage to the residents of Torbay more generally.  

Although the plan was formally abandoned “for the present”, it was never 

revived.  It only remained to pay the bills, not least those of Henry and the 

Parliamentary agents.  Henry was magnanimous.  He asked only for the costs 

he had incurred, he did not charge for his time, adding that if the scheme went 

through the following year, he would ask for payment then.  He forwarded the 

Parliamentary proofs and maps to W. & G. Kitson.  So he more than honoured 

his obligations.  This probably stood him in good stead in the years to come in 

Torbay.590 

There followed a barren period in Henry‟s professional career.  He distracted 

himself as best he could by entering into correspondence about gyroscopes, 

compressed air engines and calculating machines with Ben Tower, but to no 
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useful purpose.591  It was not until April, 1872 that Henry had the possibility of 

a significant assignment.  He was asked to take an interest in a sewage 

scheme for the Birmingham Town Council with Barry but, unfortunately, 

nothing of substance came of it from Henry‟s point of view for although the Bill 

passed through Parliament without difficulty, no work resulted.592 

During the summer months of 1872 Henry did the occasional job for Barry, 

such as levelling on the Eston and Middlesborough Railway, but for most of 

the time he had insufficient fee earning work to occupy him usefully.593  

However, Henry‟s outlook improved markedly when Barry went to the 

Argentine for three months in connection with the Buenos Aires and Rosario 

Railway.  A heavy burden fell on him as he became directly responsible for 

Barry‟s other work reporting to him regularly while he was abroad.  The 

breadth of Barry‟s workload becomes apparent, not only did he have the 

Eston and Middlesborough, he was also doing work for the Cleveland, 

Durham and Yorkshire Railway, the London Central Railway, a tunnel under 

the Tees at Middlesborough, the Mersey Tunnel and some improvements to 

the Channel Tunnel scheme.  Henry was expected to take an interest not only 

in the projects themselves on Barry‟s behalf but also to give attention to the 

tools required for a particular scheme if needs be.  Sounding tools were 

mentioned in connection with the Mersey Tunnel.  Henry was not asked to do 

the soundings, his comment was “be damned to them”, presumably referring 
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to the sponsors of the project.594  Possibly Henry was getting frustrated at his 

lack of success, he was near to Barry and Brereton, he shared Duke Street 

with them, both of them had sufficient work, he had so little.  But not every 

scheme that Barry became involved in went forward.  The Eston and 

Middlesborough was abandoned when the London and North Western 

Railway declined to become involved.595 

The paucity of Henry‟s income is clear from his income tax return.  From 1st 

July, 1869 to 31st March, 1872 he earned a total of £248 1s. 3d., of which 

£200 was his annual salary from Hawkshaw.  So he had earned only £48 1s. 

3d. on his own account, comprising £10 8s. 9d. from Hawkshaw, 2s. 6d. from 

Barry and £37 10s. from Brereton.  This, according to Henry‟s calculation, was 

an average of £82 13s. 9d per annum:  it was slightly more than this in reality 

as the period he was considering was less than three years but the burden of 

his point was correct.596  His income had continued to be miniscule since he 

left Great George Street, setting aside Hawkshaw he had earned only £37 

12s. 6d. all but 2s. 6d. had come from Brereton. 

The news from the Argentine at the beginning of October was, however, 

good.  Barry judged that the Buenos Aires and Rosario Railway would be 

profitable, the deposit plans were ready, so with his job done Barry would be 

back in England in mid October.597  No sooner had he returned to England 

than he was off again, this time to Lisbon leaving Henry looking after his office 

in Duke Street for the second time.598  It was perhaps as well that Barry was 
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away as Henry had a new interest:  the sea trials of the Greyhound and the 

Perseus.  He devoted most of the rest of October to quantifying and reporting 

on the test results of the Greyhound which he judged to be a superior ship to 

the Perseus as it was in proportion.599 

Froude‟s new house at Chelston Cross was part home, part workshop and 

part laboratory.  A small tank for testing models of ships‟ hulls was installed in 

a chapel like building.  Later he constructed, at the Admiralty‟s expense, a 

much larger tank a short distance from his home.600  With the family now 

established at Chelston Cross, Froude was able to devote an increasing 

proportion of his time to the science, which was to give him world wide 

renown, of the design and optimisation of the shape of ships‟ hulls, not only by 

calculation but also by model testing and carefully structured sea trials of the 

ships themselves once they were completed.  Henry Brunel was to play a 

large part in Froude‟s work, both at Chelston Cross and at sea.  The sea trials 

of the Greyhound were just a start. 

In his letter to Froude on the 24th October, 1872 Henry touched on not only 

the Greyhound but also Swansea Docks.  This was the first time the topic was 

mentioned.601   Swansea Docks were to be his first major professional 

assignment since he had left Hawkshaw‟s employ.  It was Hawkshaw who 

gave him the job, mindful no doubt of his work at Penarth and the Albert 

Docks at Hull.  Soon Henry was reporting his progress to Hawkshaw, as he 

                                            
599

 Letter Book 13096 HMB to Froude 15
th
 October, 1872; 13100 HMB to Froude October, 

1872; 13101 HMB to Froude 15
th
 October, 1872; 13113 HMB to Froude 21

st
-22

nd
 October, 

1872; 13121 HMB to Froude 24
th
 October, 1872; 13129 HMB to Froude 2

nd
 November, 1872. 

600
 The “Admiralty Tank” was relocated to the Naval Research Establishment at Haslar, near 

Portsmouth, some years after Froude‟s death.  The life of William Froude is a study in itself.  
Froude, together with his work in this and other fields is the subject of a biography by David K. 
Brown which is to be published shortly. 
601

 Letter Book 13121 HMB to Froude 24
th
 October, 1872. 



 

 

189 

had done in times past.  Swansea was a straightforward job; surveying, 

levelling and the usual gamut of routine work preparatory to submitting a Bill 

to Parliament.  As seems to have been very common, the sponsors of the 

project left it until the very last moment before deciding to proceed.  The result 

was the last week of October and the whole of November was a hectic period 

throwing a substantial workload on Henry who, no doubt, was only too willing 

to respond.  As was to be expected from a man of Hawkshaw‟s temperament, 

he was not satisfied to leave the whole task to others to complete without his 

becoming directly involved.  James Graham aroused Hawkshaw‟s concerns 

when he was preparing sections of Fabian‟s Bay.  He found that the Bay was 

not deep enough for what was intended and would need dredging.602   This 

was an unanticipated complication to the construction of a satisfactory 

harbour.  The tight time scale meant that on occasion deadlines were not met.  

Henry was forced to apologise to Hawkshaw on the 12th November as he had 

been unable to finish the tracings of the plans and sections for his inspection 

on time.  The pressure to complete preparatory work for the Parliamentary 

Deposit was relentlessly maintained.603  With so much rush work was, on 

occasion, forwarded incomplete.  Henry sent the plans to Kell at mid month 

without the sections included.604 

By the third week in November the preparatory work was nearly finished.  

Henry was checking with J. W. James that the submission included all the 
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relevant information, particularly that the sections showed the deepening of 

the entrance to the Docks, Fabian‟s Bay, the Channel, the new half tide basin 

and the deepening of the existing entrance channel.605  The sole remaining 

issue was what to put on the cover of the Parliamentary Plan.  Henry sought 

advice on the most suitable wording.  The answer came back “Swansea 

Harbour, Tawe Docks etc. November, 1872, John Hawkshaw, Engineer”.606  

On the 2nd December Henry wrote to Lewis Thomas to tell him the 

Parliamentary Plans had been despatched the previous Thursday.  He had 

seen Hayter about the submission before he forwarded them as he was the 

senior partner in Hawkshaw‟s absence from town.  The detailed estimates 

would be prepared shortly, this was of no immediate concern as these figures 

did not have to be submitted until the 31st December, however, an 

approximate estimate was required right away.  Henry reminded Thomas 

about the very short notice Hawkshaw had had.607  He was right to do this.  

The Parliamentary plans and sections had only taken just over a month to 

prepare and submit.  The next day, the 3rd December, Henry forwarded 

certain source documents, such as the books of reference, to Thomas, 

together with detailed information on the cutting depths and embankment 

heights.  By this time Henry was at Chelston Cross.  He had left Duke Street 

for a break.608 

But Henry was not allowed to rest for long.  Hawkshaw had another job for 

him, Pernambuco Harbour.  As early as the 24th December Henry was 

apologising for taking so long to gather the documents he needed for the task.  
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As usual, Hawkshaw  was in a hurry.  Fortunately for Henry, he was in 

Holland over the New Year, not returning to England until the 10th January.  

This gave Henry a chance, so he told Froude he would remain in London until 

the work was complete.609  This was a concession as he usually made the 

most of his holiday opportunities, particularly at Christmas and the New Year.  

When he went to see Hayter on the 1st January, 1873 to learn what was 

expected of him next, he was told that in addition to Pernambuco, further 

detailed estimates of the cost of Swansea Docks were needed.  This 

additional task, when taken with Pernambuco and the work Barry still wanted 

for the Buenos Aires and Rosario Railway meant that Henry was heavily 

committed.  No doubt Barry reminded him of the urgency of his work when 

they dined together after Henry had returned from Hawkshaw‟s office that 

New Year‟s Day.610 

At the end of 1872 Henry had a financial tidying up.  He invoiced his time and 

expenses to both Barry and Brereton.  The larger sums were to Barry, the 

Buenos Aires and Rosario Railway £25, the Cleveland District Railway £60 

and the London Central Railway £2 for the period 19th July, 1872 to the 15th 

October, 1872, three months, total £87.  His expenses for the same period 

were £17 0s. 6d.611  Shown in Henry‟s letter book separately were his fees 

and expenses for the Birmingham Sewage proposal £38.612  Brereton was 

charged for Henry‟s work at Fishguard which included a visit to Pembroke to 

take soundings £12 17s. 6d, to be added to this were his expenses which 
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included charts and other sundries amounting to £20 4s. 6d.  Additionally 

there was Parliamentary work for the Llynvi and Ogmore Railway, £10.  In 

Brereton‟s case, as with Barry, there were also lesser assignments for which 

fees were charged, £2 15s613.  Both the Barry and Brereton invoices were for 

a three month period.  The fee pattern indicated Henry‟s role at Duke Street.  

He was available to the two established engineers on an as and when 

required basis, but he did not draw a substantial income from them, less than 

£200 in the quarter, a figure which contained an element of expenses.  Henry 

also invoiced Hawkshaw for his work on Swansea Docks at the same time as 

the accounts went to Barry and Brereton. The total was £51 13s. for 

seventeen days, including expenses, so it seems that his charge rate was £3 

per day at most.614 

These figures conflated suggest that if Henry Brunel was employed 

continuously, he would have been earning about £800 per annum after 

making some allowance for holidays.  This was a reasonable return for his 

efforts, assuming he was able to retain the whole sum.  But items such as his 

office expenses had to be set against this gross figure thereby reducing it 

substantially.  So Henry was now intermittently prosperous, his income was 

by the standards of the middle class of the time reasonable but not 

outstanding.  It hardly justified his prestigious address but his circumstances 

had, after a shaky start, improved since he was earning £200 per annum as 

an assistant engineer in John Hawkshaw‟s consultancy practice.  The 

weakness of his position was that he was not securing much work on his own 

account.  His commissions came from Barry, Brereton and Hawkshaw.  This 
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was not satisfactory for an ambitious man in the longer term.  Henry‟s income 

was “fragile” being so dependent on others.   When he came to prepare his 

next income tax return in July, 1873, the weakness of his position was 

apparent, the occasional nature of his income was obvious.  If taken over a 

longer period, rather than recent months, his income on his own telling was 

£143 per annum average over the previous three years.  The figures, as was 

to be expected, were dominated by the same three individuals.  They were, of 

course, gross, his office expenses of £60 per annum had to be deducted from 

the £143 just mentioned.615  

Henry used his connections with Hawkshaw to help Barry.  He went to see 

Hayter to borrow the drawings of some screw piles Hawkshaw had designed 

earlier as they could be of use in the work that Barry was doing on the Buenos 

Aires and Rosario Railway.616  This willingness of one engineer to assist 

another who might at some stage be a competitor was one of the pleasanter 

characteristics of the profession at the time and a raison d‟être for the 

Institution of Civil Engineers as a forum at which knowledge and experience 

could be exchanged. 

Henry‟s involvement in the Argentinian railway was largely limited to the 

bridges.  During the evening of Tuesday, 7th January, 1873 Barry and Henry 

had a lengthy discussion on the subject of bridges for the Buenos Aires and 

Rosario and decided they could use the experience of the St. Ives and West 

Cornwall Railway to advantage. “A great search” for the costs and plans of the 

latter railway‟s bridges followed.617 
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While Henry was designing the bridges for the South American railway, he 

was based in Brereton‟s office as Brereton and Barry were working on the 

project together.  But Henry was easily distracted.  Charles Barry turned up 

one Wednesday.  As a result Henry started to give his attention to the 

Watcombe Bridge, a small personal venture intended for his father‟s old home 

in Torquay.618  By the end of January the design was largely finished and had 

reached the tracing stage but the work involved had to be fitted into gaps in 

his labours for Barry and Brereton which continued to be largely detailed 

design work for the Buenos Aries and Rosario.619 

Despite his workload, Henry found time for a full social life, visits to the Albert 

Hall and dinner parties at his brother‟s home figured among his activities.  

One occasion which was of importance to the wider family was a party at 

Isambard‟s at which the Bishop of Ely was amongst the guests.  Later on in 

his career, Isambard became the Chancellor of the Diocese of Ely.620 

Henry was dealing with the civil engineering aspects of the Buenos Aires and 

Rosario, usually the bridges, but on occasion projects such as flood defences 

were undertaken.621  His diary does not mention any mechanical engineering 

work, tracks, locomotives, signalling for example, much of which may have 

been “bought in” complete by the railway company direct, particularly items 

such as locomotives, carriages and trucks.  The weight of the trains had to be 

taken into account in Henry‟s bridge designs but this involved no detailed 

insight into their engineering.  To this extent Henry was like his father.  Brunel 
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was essentially a civil engineer, his ships apart.  The mechanical engineering 

of the Great Western was, after a bad start by Brunel,  left to Daniel Gooch. 

A succession of transitory jobs attracted Henry‟s efforts in the weeks that 

followed.  In March it was the roof of the Alexandra Palace.  This involved 

designing a new roof truss, work which took “a great deal of thought”.622  

Concurrently he was preparing the Parliamentary Book for the Llynvi and 

Ogmore Railway.  This was very much tidying up work as the railway was due 

to open shortly.  It was presumably an account of the Directors‟ stewardship 

of the enterprise, reporting to Parliament the manner in which the 

requirements of the Company‟s Act had been met.623  It is likely that the Llynvi 

and Ogmore was the subject of the discussion when Tabourdins, the 

Company‟s counsel and Henry met Lord Redesdale on the 14th March to give 

an account of their stewardship.624  Redesdale was frequently the Chairman 

of the Parliamentary Committee which examined Bills and interrogated 

sponsors and their representatives when legislation was passing through the 

House of Lords.  Redesdale was Chairman of the Parliamentary Committee 

which considered the Clifton Suspension Bridge Bill in 1860.  He seems to 

have specialised in railway and civil engineering projects 

Not all Henry‟s work came to anything.  He was living in a world where many 

schemes were prepared of which some secured Parliamentary approval but 

only a proportion were pursued and eventually realised.  Further, as a “bit 

player” with overall responsibility for very few projects, he was often called 
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upon to carry through just one or two discreet tasks in support of more senior 

colleagues.  So it was with Pernambuco.  He met Hawkshaw one day to be 

told to send in his account.625  His contribution was no longer required.  As far 

as Henry was concerned, Pernambuco was finished.  He may have been 

frustrated and disappointed to be used in this way, but in the case of 

Pernambuco he must have drawn some satisfaction from being paid fifty 

guineas by Hawkshaw when he had only asked for £48 6s.  Sir John was 

clearly pleased with him and did not wish to leave Henry with an unpleasant 

taste in his mouth.626  It was prompt payment too.  He received his money 

only a few days after he had forwarded his invoice. 

Tidying up was part of Henry‟s remit.  At the end of March he was asked to 

sort out a number of Brereton‟s consulting contracts, not just the engineering 

records but also the accounts.  These included the South Wales Mineral 

Railway and the Britton Ferry Dock scheme.  With the end of the tax year fast 

approaching, Brereton probably felt it was time to put his records on an 

orderly footing.  Henry made sure he did not leave the office until he had got a 

cheque for his own work as well as those needed to meet Brereton‟s other 

obligations.627 

Froude was one of the leading lights of the Institute of Naval Architects.  

Henry would go to meetings with him, on occasion accompanied by William‟s 

son, Eddie.  On the 4th April, 1873, Froude read a paper himself.  The subject 

that Friday, the rolling motion of ships and machines for simulating it, was 

central to his research work at Torquay.  The lecture was suitably illustrated.  

It must have been a rewarding occasion for all those who understood the 
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significance of Froude‟s work.628  Early the following week, Henry was elected 

a Member of the Institute himself, much to his pleasure.  There was “a spring 

in his step” when he was working on another of Froude‟s papers that day.629 

630   

Immediately after Easter Monday, 14th April, Henry travelled to Portsmouth.  

He crossed to H.M.S. Devastation by launch the following morning.631  He 

spent six hours at sea, the vessel achieved a speed of thirteen knots, before 

returning to the Southsea Pier Hotel for dinner.  The following morning he was 

back on the ship with Froude fitting two further cylinders on the rolling gear 

before returning to London by train to be at his desk in Duke Street on the 

Thursday morning.632 

 It was then business as usual, the open sea was just a memory for a period.  

The subject for discussion on the Friday was the Britton Ferry Dock:  very dull 

after two days‟ excitement.633  Work was even duller on Sunday:  he laboured 

with Barry to sort out and balance his, Barry‟s, accounts.  This was probably 

in connection with a tax return.634 

The following Wednesday Henry took the train to Weymouth as the 

Devastation had recently arrived at Portland.  He went aboard to supervise 

the fitting of some recording apparatus which Froude had devised, a task 

which carried over until the Thursday and the day following.635  He travelled 
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on to Chelston Cross to discuss the Devastation and the efficacy of the 

instrumentation that had been fitted, with Froude.636  After spending more 

than a week in Torquay, Henry was back at Portland by the 6th May for further 

sea trials.  This pattern of commuting between Chelston Cross and where the 

Devastation happened to be, combined with Henry spending time aboard the 

ship, continued for the whole of May and into June as the Devastation 

progressed down the English coast to the Lizard and across the Irish sea to 

Queenstown.  Froude was with him for part of the time but it was Henry who 

was charged with monitoring the vessel‟s performance. The principal interests 

were the ship‟s pitching and rolling characteristics, particularly when a heavy 

sea was running and the efficacy of the engine indicator.  Froude wished to 

relate the results he had obtained with models in his test tank at Chelston 

Cross with what was happening at sea.  He was reluctant to do much of the 

actual “hands on” work himself.637 

There was the occasional relaxation while on board.  On the 24th May, the 

Queen‟s birthday, the Devastation was dressed overall and a royal salute was 

fired at midday, something the “many Yankees at the hotel in Killarney” 

probably missed as the ship was between Queenstown and Killarney at the 

time.638  The vessel finally arrived back at Spithead on the 2nd June and Henry 

was back at Duke Street the following day.639  The Froude family, William, Izy 

and Eddie were in Portsmouth later in the month, 21st June, for the Naval 

Review.  It was an opportunity for Henry to see the Devastation again and to 

take a trip round the Fleet in the Prince of Wales.  It was a relaxing day out for 
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all of them in congenial company and familiar surroundings, very different 

from the rigours of sea trials the previous month.  It was also an opportunity 

for Henry to describe his experiences on the Devastation to Izy and Eddie as 

they toured the ship with him.640  Later that week, Thursday 26th, Henry was 

amongst those representing the interests of the Llynvi & Ogmore in front of 

the Parliamentary Committee which was considering the Company‟s latest 

submission.  The meeting lasted from 12.30 pm to 4.30 pm, three and a half 

hours.  Although Henry‟s diary does not mention the name of the Committee 

Chairman, it was most likely Lord Redesdale, a man to daunt the most 

intrepid.  His questioning was rigorous and he demanded precise answers to 

his penetrating questions.  Three and half hours was a long time to be in front 

of him.641 642  The interrogation did not go well from the railway‟s point of view.  

The following Monday an inquest on the meeting took place.  Spofforth and 

Venables who had also been in the team representing the Company, were 

“awfully down” on Talmisdin, their barrister, who, they felt, had been indiscreet 

during the cross examination.  Henry‟s diary suggests that he had some 

sympathy for Talmisdin in the way in which he was being treated, even though 

on previous occasions he had been amongst his critics.  The outcome of the 

meeting with the Parliamentary Committee was, however, not unsatisfactory.  

The submission was accepted, except for certain changes to the “consent” 
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clause.643  This suggests that Spofforth and Venables and those who took 

their view, that their professional advocate had not presented the Company‟s 

position to the best advantage, were wrong 

By the beginning of July, Henry had left the Devastation behind and was 

available to Barry and Brereton on a full time basis, if so needed.  He was 

supporting these two in their professional endeavours, however, while 

continuing to enjoy the London social scene.  He dined with Lady Barry, John 

Wolfe‟s mother on the 3rd July.  He was at Covent Garden for the opera,  

“Diana de la Couronne,” on the 5th, it was “pretty”, and on the 11th he was at 

Lords for the cricket.  The following Saturday he was there again with his 

sister, Florence, for the Eton v Harrow match.  Eton scored 166 runs, Harrow 

got 92 before lunch and the rest of the runs needed by 4 pm with five wickets 

in hand.  Henry had had a good day out.644  Two weeks later he was at 

Prince‟s with Barry, again to watch cricket.  On the Sunday he went to 

Westminster Abbey:  this was followed by dinner at the Junior Athæneum.645 

During this period Henry was getting closer to the Barry family, visiting and 

dining not only with John Wolfe Barry but also his mother, Mr. and Mrs. 

Charles Barry and W. H. Barry amongst others.646 647 

During July and August Henry had some work to do, a bit here and a bit there, 

for his colleagues in Duke Street.  There was no one major task to occupy his 

time, although he could describe himself as busy if it suited him.  On the 22nd 
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August he wrote “I buried myself at Brereton‟s office” adding Charles Barry 

called demanding that all boring work should be stopped at London Hospital, 

no doubt because it was inconveniencing those living nearby.648  But the entry 

for the following day was probably a better description of what was going on.  

He was with Brereton “partly about the tides, partly about the Llynvi & Ogmore 

Railway”.649 

Fortunately for him, Henry had a private income as well as his professional 

fees.  A few days prior to preparing his tax return, Henry paid into 

Drummond‟s Bank, sums from the executors of Isambard Kingdom Brunel, 

£124 4s. 6d., Societe de Cable Transatlantique 16s., Anglo American £6 2s., 

East Indian Railway £28 17s. 8d., Great Indian Peninsula Railway £32 16s. 

8d., Madras Railway £31 2s. 1d. amongst other sums which may have been 

from private individuals such as A. Lucas £44 14s. 7d.  There is also a cheque 

from Brereton for £7 10s.650  

Obviously it is not possible to reconstruct and understand his whole income, 

but what is clear is that he had sufficient money coming in from other than 

professional sources to keep him off the bread line.  This analysis excludes 

any money which he may have been receiving from his mother which could 

possibly, even in 1873, been in the form of an allowance or interest on any 

money he had lent her. 

During the summer months of late July and August Henry spent most of his 

time participating in the sea trials of the Devastation.  Froude was not 

retaining him professionally, it was his interest in the work which got him on 

board the ship.  Henry on occasion wrote as many as two letters a day to 
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Froude describing what was going on.  For a time it seems that Barry, 

Brereton and Hawkshaw were forgotten.651 

Barry expressed his concern to Henry about his involvement with the 

Devastation.  This was not surprising as his usefulness to Barry was his 

immediate availability.  Henry had been preoccupied with the trials for over a 

month, a significant period of time in the fast moving world of engineering 

consultancy.  That Henry was surprised at Barry‟s concern and had to ask him 

why he was disappointed suggests that he did not understand the imperatives 

he had to respond to if he was to become a successful engineer.652  Despite 

his misgivings, Barry gave him work on the Middlesborough Railway but 

Henry continued to follow the sea trials of the Devastation in spite of what 

Barry had said.  Barry‟s reason for worry soon became apparent.  The outlook 

for the Middlesborough was parlous. It seemed likely that it would not 

proceed.653  When he heard the news, Henry suggested to Barry that he 

asked Sir John Hawkshaw to intervene, this was the first time Henry accorded 

him a title in his Letter Book, and use his connections with the Lancashire and 

Yorkshire Railway to resolve the matter.  Barry was, no doubt, displeased to 

see this letter had been written from the Devastation.654 

There can be no doubt that Henry‟s principal interest was the Devastation not 

any help he might give Barry or Brereton.  In the longer perspective he was 
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right though in the short term he was putting his professional career at risk.  

He may have acted differently if he had been playing a leading role in Barry‟s 

enterprise but he was only a supporting player in another engineer‟s project.  

It is likely that when he got away from Duke Street and was aboard the 

Devastation, he realised he was participating in “ground breaking” work.  So, 

when he received a telegraph from Froude on the 26th August saying that 

Captain Hewitt would be pleased to have him on the Devastation again, Henry 

could not move quickly enough.  He was in Plymouth three days later.655 

Henry spent the next four weeks at sea with Froude.  The vessel was 

continuing her trials which gave him the opportunity of securing further 

experience with the engine indicator.  In addition, they could study the 

behaviour of the ship in various sea and weather conditions.  Pitching and 

rolling were of particular interest as these phenomena were the subject of an 

ongoing research study at Chelston Cross.  The outcome of this work had 

implications for the Admiralty as it could affect warship design which was 

going through a period of seminal change in the 1870s as sails were finally 

abandoned and ships were increasingly constructed of iron not wood.  The 

Navy was funding much of Froude‟s work as it realised the importance of 

Britain being at the forefront of warship design.656 

The Devastation was also tested as a gun platform.  An area off the Isle of 

Wight was set aside for target practice towards the end of the trials.  On 

Friday, 26th September firing started at about 10am and the “shooting was 

better than I (Henry) anticipated”.  The key to accurate gunnery was as much 

the stability of the ship as a gun platform as the efficacy of the guns 
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themselves.  For a warship the ultimate test was, and still is, how good she 

was when she had to fire in anger.  If Henry is to be believed, the Devastation 

met the challenge well.  The trials finished the same day when the gunnery 

practice was completed.  Froude and Henry went ashore, presumably at 

Portsmouth and caught the train to London.657 

After the excitement on the Devastation, the humdrum of work at Duke Street 

must have come as an anti-climax.  On Saturday, 4th October Henry finished 

the index to the Llynvi and Ogmore plans.  He described himself as being 

buried in Brereton‟s office that day.  One can understand his sentiments if not 

sympathise with him.  Much professional work is routine and tedious.  One 

cannot be on a high all the time.658  Back on land again Henry was anxious to 

tell his friends, professional and personal, of his doings on the Devastation.  

This should cause no surprise, it was a unique experience and Henry had 

clearly enjoyed himself.659 

At the end of September he learnt that Barry was engaged to be married.  

This meant that the bachelor arrangements at Duke Street required 

adaptation to suit a wife.  This could have caused some difficulty if Brereton 

had not responded constructively to Henry‟s request for help.  All three were 

affected by the rearrangements which followed.660  In addition to the changes 

in Duke Street, money started to edge up into the consciousness of the Brunel 

family again.  The first worry was the brothers‟ obligation to their printer.  Not 

all the biographies of Brunel had been sold so a substantial number of copies 

was left on the printer‟s hands.  Henry wrote to his brother to say that he 
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thought it was not fair for him to have to pay for them by himself, suggesting 

that they may as well be given away “from the author” once the account was 

settled.  He took comfort in the thought that the presentation copies had been 

paid for so any residual obligation was purely for those remaining on the 

printer‟s hands.661  One can understand why the printer was getting impatient.  

It was nearly three years since the book had been published, December, 

1870.  The chances that further copies would be called for was minimal. 

Brunel‟s estate still played a major part in the family‟s financial affairs.  While 

Isambard was prospering as a lawyer, Henry‟s expectations were not 

matched by his income, although it was now greater than it had been at its 

nadir, further he had some money put away in bonds and shares.  Henry 

wrote to his brother to say that he had learnt from their mother that she would 

like to give him £120 per year.  Mary had quoted some letters Isambard had 

written to justify this, adding that he had told her that she owed £420 per 

annum of her income of £500 to him.  This was a reference to the repayment 

of the loan she had received from her elder son to enable her to settle her 

debts.  There followed a long diatribe on the minutiae of the family‟s financial 

affairs, in particular the monies owed by one family member to another which 

it is not possible to disentangle.662  While there is insufficient information 

available from this letter and other sources to understand what lay behind 

Henry‟s letter, what does emerge is that Mary was very confused about her 

financial state, substantial sums were still owed to Isambard and Mary was 

not keeping up her payments to him.  It is possible that there was an element 

of opportunism in Henry‟s intervention.  He suggested in the letter that only 
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half of the £420 his mother was due to pay Isambard was in connection with 

her debts, implying that the balance of the sum of £500 was available to her.  

If so, a small annuity to Henry would be reasonable.  Henry did not say this 

directly but the melange of the terms of Brunel‟s will, what was due to Mary, 

Isambard and Henry under it, together with their sister, when linked to Mary‟s 

indebtedness to her elder son offered great scope for financial strife, 

particularly when two of the parties, Mary and Henry were, for different 

reasons, in some financial difficulty.  Whatever the problems were, they were 

soon resolved and there is no further record of Henry not understanding the 

family‟s financial arrangements. 

There was a sensational turn of events in early October.  The Great Eastern 

saga sprang to life again.  Yates was arrested for forgeries in connection with 

the ship, £35,000 was mentioned.  Henry wrote to those close to him with this 

exciting news immediately.663  He could not overcome the temptation to 

become involved.  A week later he picked up his pen and wrote to Captain 

Moriarty.  He expressed a willingness to do anything to help but would not 

become involved until he had heard from the three Directors, Thomas 

Brassey, Daniel Gooch and Barber.  Brassey was the son of an extremely 

wealthy contractor, well known to Isambard, who had made his fortune from 

the construction of railways and other civil engineering projects.664  He was on 

the Board in what would be called today a non-executive capacity.  Gooch 

and Barber managed the business, so from Henry‟s viewpoint they were the 

two from whom he expected to hear.  Henry thought that Yates‟ income was 
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small, how he knew this he did not say, as his salary from the Company was 

only £250 per annum.665 

Whether the new found meticulous recording of his expenses as evidenced in 

his diary and letter book represented a growing concern about his financial 

status on Henry‟s part, can only be surmised.  If it was, it did not last very long 

but the detailed account of his outgoings when returning from Rottingdean to 

Duke Street on the 3rd November, 1873, a journey which cost him £1 7s. 7d., 

gives an insight into his lifestyle.  The train journeys on the London, Brighton 

and South Coast and Metropolitan Railways cost together 12s. 9d. less than 

half the total, all the rest, except for 4d. spent on a newspaper went on a tip to 

the maid at Rottingdean where he had been staying, cabs and a porter.666  

The outgoings were typical of his assumed status and could have been 

substantially reduced if Henry had been so inclined. 

While he was in Rottingdean Henry had written a long discursive letter to Izy 

expounding his views on Richard‟s career prospects, the work being done for 

the Admiralty at Chelston Cross and other related matters.  This was on the 

27th October, 1873.667  A week later he was writing to Fritz von Hügel 

congratulating him on his engagement to Izy, telling him he hoped to attend 

the wedding which had been arranged for the last week in November but half 

apologising for not being there, saying it was the busiest time of the year for 

him professionally.  He went on to say lamely that his presence “would be a 

sign that he had no visible means of earning a livelihood”.668  This was a very 

foolish comment, but understandable as Henry probably found the whole 
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situation difficult to cope with as at one time he had hoped to marry Izy 

himself.  Two weeks later, 16th November, Henry went to All Saints, Margaret 

Street for the afternoon service.  It was the first time he had been there for 

some time, quite a long walk for a November day.669 

On New Year‟s Day, 1874 Henry wrote to Eddie Froude from Chelston Cross 

telling him that he was going to Middlesborough with Barry to do some 

levelling on the Cleveland, Durham and Yorkshire Railway.  It could lead to 

other work.670  This was good news as Barry had clearly decided to set aside 

his concerns about Henry‟s priorities.  Perhaps he felt that with the 

Devastation‟s trials completed the chance that Henry would disappear from 

Duke Street with little or no notice was greatly reduced. 

Henry had been with the Froudes at Chelston Cross over the Christmas and 

New Year period so he was not flush with money when he came to leave for 

Duke Street to join Barry on the 5th January.  He was forced to borrow £1 10s. 

from Froude.  The irony of this is that he gave more than this sum to Froude‟s 

servants before he left, Ben got £2, Mary £1, Emma 10s. and Richard 10s., an 

outlay of £4 in all.  He also had, to pay his rail fare from Torquay to 

Paddington, £1 1s. 8d. and the other expenses associated with the journey 

such as his cab fare.671  In effect, he borrowed money from Froude to tip 

Froude‟s servants, a clear case of keeping up appearances.  Two days later 

he caught the train from King‟s Cross to arrive at Saltburn at 11 pm the same 

evening.672 
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While levelling on the Cleveland, Durham and Yorkshire he took the 

opportunity of viewing his father‟s docks at Monkwearmouth, meeting the 

Dockmaster while he was there before going on to Elswick Works to discuss a 

dock scheme with Armstrongs.673  In early February Henry was at Elswick 

again.  He met Sir William to tell him that the work on the Northfleet Docks, 

which he had been surveying for him, would cost about £30,000.  The figure 

gave an indication of the amount of work involved and so could be used as a 

basis for determining Henry‟s fee.  He was acting on his own behalf, not 

Barry‟s.  He told Armstrong he would like to stick to a time basis for payment.  

After some discussion, Armstrong agreed to pay a fixed sum for the job.  

However if it took more than the anticipated time, he would pay extra on a per 

diem basis.  Henry had demurred at being paid purely on a time basis 

throughout as this could have debarred him from taking on other work.  He 

confirmed his understanding with Armstrong in writing before he returned to 

London.674   

It is surprising that a man of Armstrong‟s experience would countenance a 

proposal such has Henry had put forward.  Henry had agreed to carry through 

a defined amount of work for a fixed fee.  But he was free to accept other 

work so he was not bound to work continuously on the project for which he 

was being paid.  Further, there was an escape clause.  If the job was not 

finished in the time allowed, an increase could be agreed which would be paid 

for at a per diem rate. This was reasonable if the specification of what was 

required was changed, but not otherwise.  If the contract price for the Docks 

was fixed, it was only reasonable that Henry‟s fee was fixed also.  This was 
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what Brunel had agreed to on the Clifton Suspension Bridge.  It is possible, 

however, that Henry had his eyes on what Marc had agreed when he became 

Engineer to the Thames Tunnel Company.  He was paid an annual salary, 

albeit for a maximum number of years, but the sum was not linked to the 

estimated cost of constructing the Tunnel.  Brunel had settled for a 

percentage of the estimated cost of building the Clifton Suspension Bridge 

irrespective of how much time he put in, how long it took and the actual cost 

of the Bridge when completed.  Of the three, Brunel had accepted the most 

exacting contract, Marc had agreed to an intermediate position while Henry 

wanted a fixed sum which could increase while retaining the right to accept 

and carry through other work.  Both Brunel and Marc worked on the basis that 

as consulting engineers they could and did accept other work so they often 

had several projects running simultaneously.  It was left to them not to over 

commit themselves. 

By the time Brunel moved on to the Great Western Railway, he had other 

engineers at his disposal.  Marc, when he accepted the appointment from the 

Thames Tunnel Company, already had adequate assistance.  Henry, in 

February, 1874 had no back up.  He was at the beck and call of others.  

Armstrong knew this and the risks he was taking.  To be fair to Henry, he had 

spent a lot of time and effort on his estimates for the Northfleet Dock and 

discussing the project with interested parties.675  So perhaps the risk 

Armstrong was taking was reasonable as Henry had considerable dock 

experience.  Anyway he did not press for a more equitable agreement.  The 

reason for this soon became clear.  Henry had also been discussing with 
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Armstrong a visit to Brazil to examine and report on the condition of a number 

of hydraulic lifts and other machines which Armstrong‟s firm had already 

supplied to the dock complex at Bahia and to assess what additional 

equipment might be needed in the near future676  Henry heard in mid-

February that his offer for this work had been accepted by C. Vaughan, the 

agent acting for Transportes Urbanos, the proprietors of the docks.  He added 

enigmatically in his diary “so I go to Bahia”  His time in Brazil was to be a 

turning point in his career.677 
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Chapter VII:  

Principally Transportes Urbanos, Bahia, Brazil 

So, it  was off to Brazil.  Northfleet Docks were forgotten.  Henry wrote to his 

mother and brother with the news on the 12th February.  The rewards were 

good, a lump sum payment of £340 plus £5 5s. per day.  The daily rate 

annualised on a five day week was well into four figures, a much larger sum 

than he had earned hitherto.  There were two negative aspects to his 

appointment, he anticipated being there for only nine weeks, so he would 

benefit from the terms of his employment for just a short period and the 

assignment was in Brazil, a backward country “just within the tropics”.  Henry, 

however, looked at the opportunity positively, the work was professionally 

agreeable and he might be able to “pick up” another profitable commission 

while he was there.  Further, he was to be employed by Sir William direct, a 

relationship which he found amenable, neither Barry nor Brereton were 

involved, nor was Hawkshaw.  The tone of his letters suggest that he was 

excited by the prospect of a responsible task in a remote part of the world.  He 

told his mother he expected to be back in England on the 9th May.678 679‟680    

Henry sailed from Southampton on the 9th March aboard the RMSS Boyne.  

Once out of the English Channel the ship started to roll to a marked degree.  

This continued throughout the night and made him sick but when the morning 

came Henry went on deck to view the Channel fleet, six warships in all.681  
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The vessel arrived at Lisbon two days later, eventually reaching Bahia on the 

27th March.  The Boyne anchored at 7 am and. Antonio de Lacerda of 

Transportes Urbanos came on board to greet Henry and take him ashore.  He 

found his hotel adequate, it was small, rough but the food was good and the 

bedroom had a carpeted floor.  Further, there was a tramway from outside the 

hotel to the docks where the existing equipment was installed.682  When Mary 

received the letter describing her son‟s accommodation, she was probably 

reassured about his situation but she would have been alarmed to see 

another letter he wrote the same day to Sampson Lucas speculating on the 

possibility of war between Brazil and Argentina.  Henry, ever ready to express 

opinions, commented that Brazil did not want hostilities and Argentina was not 

ready.  He was obviously settling in, Henry loved rumour and gossip which he 

frequently relayed as fact.683 

Henry‟s first task was to assess the state and suitability of the existing 

hydraulic lifts.  His initial view was that the equipment was satisfactory, strong 

and safe but much of the £2,000 spent each year on coal for the steam 

engines and pumps powering the hydraulic system could be saved.  He 

commented that the pressure gauge he had with him, which Froude had 

supplied, was a godsend and he could not do his work without it.684  Having 

assessed the efficiency of the system, Henry decided to lag the boiler to 

reduce the heat loss.  The preferred method, which was usually used by 

Armstrongs, was to coat the outside with plaster, a method which assumed 

that suitable material could be obtained in Bahia.685 
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The availability of materials was not the only problem Henry had to contend 

with.  He found the tropics ”horrid” even when everything was running 

smoothly.  Then there was the risk of yellow fever.  His advice to anyone 

coming to Brazil was to “ask boldly for heaps of money, £100 per month, and 

stick to it hard”.  This did not mean that he was not enjoying his work.  Henry  

commented “Work here is very nice and thinks (he is) doing it better than 

anyone could”.  The first night he was on the top of the lift cage taking the 

slack out of the chains prior to testing the safety gear.  Henry and the 

“perspiring niggers (were) as thick as could (be) pack(ed) around the gear, as 

thick as cockroaches round a lump of sugar”:  a graphic description of a 

dangerous and physically demanding situation.686   

Henry found the work exhausting in such a hostile climate.  He was occupied 

every moment of the day.  There was the ever present risk of yellow fever and 

Henry was vigilant as to where it might be found next.  He was particularly 

apprehensive about the boatmen and the dock area generally which he saw 

as a source of contagion.  Such was the risk, he told Barry, that if the terms of 

his agreement were determined again, he would insist on £10 10s. per day 

not the £5 5s. he had thought generous when he was in England.  His advice 

to Gamble, if he was to come to Bahia, was to “stick it in strong” as far as 

money was concerned.687  Despite his reservations it is noticeable in Henry‟s 

correspondence with his family and professional colleagues in England that 

he expressed no regret about coming to Bahia, he liked the work and he 

accepted the risk.  His concern was that he should be well paid for the risks 
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he was taking.  Characteristically, he did not express his worries about his 

health to his mother.  This was very understandable. 

That is not to say that Henry withheld from his mother the difficulties of life in 

Brazil.  Life was “comfortless”, mosquitoes “eat away at me”, “cockroaches 

are astonishing beetles”, the descriptions of his surroundings were graphic but 

not alarming.  To counterbalance this depressing story, he emphasised the 

social and professional contacts he was making, such as having dined with an 

“English Engineer” and Vaughan‟s representative in Bahia.  That said, he was 

looking forward to leaving “this miserable place”.  The steamer was due on 

the 26th April.  All in all, Henry‟s letters to his mother were significant for what 

they left out rather than what they said.688 

On the 21st April Henry wrote a report on his visit to Bahia for Lacerda.  It 

described the state of the hydraulic machinery, the arrangements for its use 

and maintenance then and in the future, taking account of the requirements of 

the town as it grew and developed.  The analysis and forecast covered the 

tonnages envisaged, the height to which the cranes would have to lift the 

loads and how frequently.  Distinctions were drawn between the requirements 

of customs and quay cranes, warehouse hoists, passenger and cart hoists.  

An evaluation of the horsepower required to support these activities was put 

forward together with the estimated cost of implementing the total plan.689 

This report on hydraulic machinery was followed by a second one on the 

same subject but extended on this occasion to include safety equipment.  The  

use of safety catches and brakes to retard the descent of a cage, if the rope 

or chain suspending it failed, was discussed at length.  Each safety system 
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would cost £200 to £250 to install.  This sum would increase if more than one 

safety device was fitted to a cage.  In all, Henry had done a very thorough 

job.690 

Thorough job though it may have been, Henry submitted further reports to 

Lacerda, albeit not so long and detailed, every day, on occasion twice a day, 

until shortly before he left Bahia on the Boyne on the 26th April.691  Before he 

finally left Brazil, Henry had visited the site for the future lifts.692  The contract 

for the next suite of machines was Armstrong‟s real interest in Henry‟s visit to 

Brazil.  To receive a further order, it was essential that the equipment already 

installed was working satisfactorily, was in a good state of repair and safe.  

Henry checked all this out and reported his findings at length.  The problem 

Lacerda had in using the material Henry gave him was that it was not well 

presented.  It was a very unstructured set of documents.  One hopes his 

command of English, he was presumably a Brazilian, was up to the task of 

understanding Henry‟s submission. 

The Boyne arrived back at Southampton at 2 pm on the 13th May, 1874.693  

During the voyage Henry had written one more report for Lacerda, no doubt a 

series of afterthoughts after he had read through the notes of his visit.694  On 

his arrival at Duke Street he wrote first to Vaughan and second to Armstrong 

& Co. with a brief account of his findings in Brazil.  He told Vaughan that 

Lacerda would be writing to him and that he, Henry, would be forwarding 

copies of his reports in due course  The lifts were all very satisfactory, 
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Lacerda was kindly, commenting that he wished he always had to work with 

people who were as intelligent as him.  The report to Armstrong was in a 

similar vein, adding that he thought the prospects of securing an order for 

additional lifts and hydraulics were very good.  He had proposed two 

additional lifts to Lacerda, one for passengers and one for carts.695 

Once he had completed the two letters Henry went to see his brother and 

later in the day to visit his mother.  In the evening he dined with Barry at Duke 

Street.696  He had much to tell all three of them.  The visit to Bahia had been 

an extraordinary experience for him and there was little doubt that he had 

done a good job, not only for Vaughan but also for Armstrong. 

Henry lost no time in plunging back into the social scene.  On the Saturday 

following his return he went to the Prince of Wales‟ theatre to see “A School 

for Scandal” in which, according to him, the “Acting (was) not so good as 

might have been expected”.  This essay into the West End was followed by a 

series of luncheon parties, visits to his clubs, in particular the Athaeneum, the 

Junior Athaeneum and the Saville, trips on the river and more visits to the 

theatre.  No doubt Henry regaled all those who would listen to him with 

accounts of his doings in South America. 697 

In June the possibility of another job in Brazil, this time in Pernambuco, 

emerged.  By this date the project seems to have been well discussed as 

Henry was telling J. G. Gamble that if it went ahead, one of those going 

should be appointed as “Chief”.  It was a measure of his increased confidence 

that he insisted that if he was to go, he should be in charge.  He took this 
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position in the knowledge that it would deprive Gamble of the senior position 

which his professional status would suggest should have been his.698  The 

same day as he wrote to Gamble, Henry laid down another condition.  He told 

Sir John Hawkshaw that he was willing to go but his terms were £6 6s. per 

day and expenses, provided that hotels were included in the expenses, in 

other words that he would retain the full £6 6s. per day and all other outgoings 

whether professional or living were to be met by Hawkshaw.  These terms 

represented a considerable “hike” from what he had received for the Bahia 

trip, £5 5s. per day but not nearly so much as the £10 10s. he had urged on 

Gamble when he was writing home from Brazil.  Henry had his feet on the 

ground now he was back in England;  the terms he asked for were possible 

whereas £10 10s. were nearly certainly impossible for an assistant engineer. 

Hawkshaw was not prepared to sign an open cheque for expenses.  While he 

agreed to the £6 6s. per day, he drew the line at hotel bills and so declined 

Henry‟s services.  Henry had gone too far.  He continued to keep Gamble 

abreast of what was happening as he had an interest in knowing what was 

going on.  He speculated that £5 5s. per day, with all expenses paid, might be 

an acceptable alternative but he assured Gamble that he thought it was right 

for him to go to Brazil anyway.  As far as he himself was concerned, Henry 

told Gamble that should negotiations be reopened with Hawkshaw, he would 

not yield on the terms he had described to him.699  Sir John was not a man to 

allow grass to grow under his feet.  The same day as he had written to 

Gamble, 5th June, setting out his negotiating position, Henry wrote again to 

say a further meeting had taken place.  He had met Hayter and Clarke who 
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were representing Hawkshaw.  They had offered the three of them, Henry, 

Gamble and Graham, a person not mentioned by Henry in his letters before, 

£5,000 for nine months work in Brazil plus travelling expenses.  This 

represented £6 3s. per day in Henry‟s estimation.  Graham had accepted the 

terms and Henry had declined as the offer did not meet his expectations.700   

But the matter did not rest.  Hawkshaw and Henry met the same day, the 5th 

June, with Graham party to the meeting.  Sir John was becoming worried as 

the arrangements for the survey in Brazil were still not settled.  The 

equivocation about hotel expenses on Henry‟s part was, in Hawkshaw‟s view, 

tantamount to a refusal to return to South America.  To Henry‟s annoyance, 

Graham was nominated as in charge.  He should not have been surprised 

about this as Graham was the only one of the three who had accepted 

Hawkshaw‟s offer.701  So the possibility of going to Brazil again was finally 

closed off.  Probably realising that he had lost the opportunity by relying too 

much on the value of his earlier experience in South America to Hawkshaw as 

a method of getting his own way on expenses, humbled Henry somewhat.  He 

wrote to Hawkshaw thanking him for the opportunity of going.702 

There were two items of unfinished business, as far as Henry was concerned, 

in June, 1874.  There was further work to be done on the Northfleet Docks‟ 

proposal.  For reasons which are not clear from his correspondence, he 

wanted to study the changes in the coastline at the mouth of the river Tees at 

Newcastle.  To this end he sought charts showing the mouth of the river 

during the period 1720 to 1790.  This, of course, was a time when Teeside 
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was not heavily industrialised as it was by 1874.703  Although Henry was 

giving some attention to Northfleet, his principal preoccupation was Bahia.  

The correspondence with Lacerda was resumed.  It covered the minutiae of 

the theory and operation of steam powered hydraulic cranes and lift 

installations, both existing and as proposed for Bahia.  The letters show that 

Henry was in complete command of his subject and had the confidence to 

advise Lacerda, who was many thousands of miles away how to operate a 

technically advanced system under adverse conditions.  In framing his letters, 

even though they were written from Duke Street, Henry had the full resources 

of Armstrongs at Elswick to assist him should he have had any difficulty.  But 

the frequency of his letters, several were sent some days, suggests that his 

need for outside support was minimal.  This is surprising as Henry‟s forte was 

civil not mechanical and hydraulic engineering.  In this he was similar to his 

father, but he had spent some time at Elswick where hydraulic engineering 

was a well understood technology.704 

While Henry had to contend with the problems caused by distance, he also 

had the complication of dealing both with Vaughan, who was the client as far 

as he was concerned, and Armstrongs, the firm which paid him and had 

supplied and installed the equipment in Brazil.  Shortly after he had sent his 

last report to Lacerda, he sent Vaughan copies of all the fourteen he had 

written, not just those which he had completed recently but also those which 

he had prepared while he was in Bahia.  They covered not only the current 

position but also his proposals for the future.  He noted that he still owed 
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Lacerda a report on the hydraulic machinery for the hoists.  He told Vaughan 

that he would let Armstrongs have a copy of each of his reports as well.705  

Although Henry was now reporting to Vaughan not Lacerda, his invoices were 

submitted to Sir W. G. Armstrong & Co.  This made sense as Armstrongs 

were in a position to assess whether they were reasonable before making 

payment.  Henry invoiced for the Brazil trip on the 14th August, a full three 

months after he had got back to England.  Nobody could say he was rushing 

to be paid.  It covered his professional services for going to Bahia, examining 

and reporting on the “existing hoists” and the “proposed extension”.  The 

wording was shorthand for a very extensive and detailed study.706 

The difficulties which could flow from the triangular relationship between 

Lacerda, Vaughan and Armstrongs started to emerge in a small way towards 

the end of August.  Henry told Vaughan he had received a letter from Lacerda 

asking for a discussion with Armstrongs on “safety gear”, a subject which, in 

Henry‟s view, required a good deal of thought.  Before approaching 

Armstrongs, he asked Vaughan whether it was in order for him to do this, as 

designs and estimates were involved.  Could he look to Vaughan for 

remuneration for this work?  Henry finished the letter saying that more spare 

parts were needed in Bahia as Lacerda held none in Brazil.  Presumably, he 

was expecting Vaughan to contact Lacerda direct on both the issues he had 

raised.707 

Vaughan sought an assurance from Henry that he had no claim against him, 

Vaughan, for services already rendered.  Henry assured him he had none.  

This suggests that his contract provided for his services while he was in Brazil 
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only.  If this was so, the reporting arrangements and authorisation procedures 

were not absolutely clear.    Henry was only being prudent when he sought 

Vaughan‟s assurance on payment for extra work not called for in his contract 

with Armstrongs.  It is also probable that as, effectively an employee, Henry 

was not clear on the precise contractual arrangements entered into by the 

various parties to the work in Bahia anyway. 

Henry was prepared to give Lacerda the benefit of the doubt.  Perhaps 

Lacerda had not thought of giving him terms of reference in his dealings with 

Armstrongs.  Maybe he believed that the letter about the safety gear was 

sufficient authority of itself and if Henry responded to it, Lacerda would pay for 

the work involved.  Henry was not being negative, just cautious.  He closed 

his letter by saying he would write to Armstrongs indicating that he been 

asked by Lacerda‟s representative to approach them.708  On the 4th 

September Henry wrote to Vaughan to say he had been in touch with 

Elswick.709  The same day he also wrote to Armstrongs to advise them that 

Vaughan had written to Lacerda for definite instructions, adding that in the 

meantime he would be glad to discuss safety gear with them.710  It had been a 

tortuous path to get the relationship between the various parties on a clear 

and firm basis but Henry was just being prudent in all their interests, not only 

his.  Armstrongs expressed their willingness to go ahead on that basis:  they 

understood the risks they were taking.711  Henry was thus in the position that 

he could continue his work in the knowledge that he would be paid for his 

efforts as Lacerda had agreed to what was an equitable arrangement for all 
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the parties involved.  The flow of reports to Brazil was soon resumed as 

preparatory work for the new equipment got under way.712 713 

The provision of safety gear for Bahia was a major issue which remained 

unresolved six weeks after Henry had indicated to Armstrongs that he was 

prepared to discuss what was required on Lacerda‟s behalf.  Lacking a 

response from Armstrongs, he took the initiative in mid-October by writing to 

the firm describing the equipment which was needed in great detail.714  This 

seemed to get things going and the engineering specification of the key 

elements of the project were progressively clarified and defined.  A particular 

point was the precise siting of the sixty horsepower steam engine which was 

needed to power the hydraulic system.  Lacerda, who was clearly very 

competent and fully aware of good engineering practice, pressed for a site 

plan showing where the engine was to be put.  This was needed early on as a 

plinth was required on which to place the engine.  The sooner this structure 

was finished the better.715  The power of the engine was also an issue as it 

was most important that it delivered the full horsepower called for, a 

significant shortfall could affect the efficacy of the whole hydraulic system 

which depended upon a sustained, reliable oil pressure.  This was provided 

by the pump which the steam engine drove.716 

By the beginning of November, Armstrongs were well advanced in the 

manufacture of the pumps and the accumulator, together with the pipe work 
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needed to complete the system.  Henry, as ever, was determined to ensure 

the testing of the various items, individually and collectively, was fully 

adequate.  He was undoubtedly aware, having been on site several times in 

his life, particularly at Bahia, that errors and faults were best put right in the 

factory where the full manufacturing facilities were available than after the 

equipment had been delivered to its ultimate destination.717  This was 

particularly true in the case of Brazil, communications with which were slow 

and reliant on steamers which were not only slow themselves but also few 

and far between.  Lacerda asked for a quotation for three donkey engines  for 

“various purposes”, presumably unconnected with the hydraulic equipment 

supplied by Armstrongs, together with the associated condensers and 

pipes.718 

While Henry often corresponded with Lacerda direct, he was also in touch 

with Vaughan, keeping him up to date with what was happening and 

answering his queries.719  Not only was Lacerda pleased with what Henry was 

doing, Vaughan was also.  In early November he touched on the possibility of 

Henry being employed as “hydraulic engineer” for Bahia, presumably this 

meant that he was to be technically responsible for all the equipment which 

was already in Brazil plus any additional plant which may be provided in the 

future by Armstrongs or, for that matter, any other company.  What Lacerda 

had in mind was a British based consultancy appointment for Henry, in effect 

a formalisation of what he was already doing.  Henry did not agree with the 

duties proposed as they were “merely” the supervision and approval of plans 

prepared by others.  He expected to originate ideas and designs himself.  
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When Henry wrote to Vaughan to express these views, he emphasised that “it 

was a great satisfaction to be employed here (in England) as engineer for the 

Bahia work” adding that his remuneration should be divided between 

professional work on existing machinery and work on new equipment which 

may be needed in the future.  He suggested a fee of £120 plus office 

expenses of £30, £150 per annum in all.  These figures did not include 

travelling expenses.720 

That Henry wished to have a say in the design of any equipment was 

understandable from his point of view but it  could have brought him into 

conflict with the manufacturer, most likely Armstrongs.  If Lacerda was to hold 

Armstrongs responsible for the performance of the equipment, they had to 

have the last say on design.  It was inconceivable that Henry could be held to 

account.  He lacked adequate substance both in engineering and financial 

senses.  Further, Armstrongs were the leading hydraulic engineers of the 

time.  Lacerda was quite right to insist that nobody stood between him and his 

supplier.  Henry‟s input to engineering design could only be advisory.  He 

could not be held responsible for the performance of equipment when 

manufactured and installed.  Why Lacerda wanted to put Henry on a retainer 

is not clear.  He was already a consulting engineer and could be approached 

as such if needed.  A possible explanation is that if he paid a retainer, he 

could call on Henry and insist on attention at any time.  If there was no prior 

agreement between the two parties, Lacerda may have had to wait his turn, 

not a very satisfactory situation for one based in Brazil with just an agent like 

Vaughan to represent his interests in England.  
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Henry did not get an immediate response to his declaration of position.  He 

continued to represent Lacerda with Armstrongs, asking for prices for further 

machinery, a new revolution counter for the sixty horsepower steam engine 

which was on order but not yet delivered and a new revolution counter for an 

existing thirty horsepower engine.721  He became concerned that he had 

received no response to his proposal for the consultancy agreement.  Henry 

reminded Vaughan about their correspondence, also mentioning his contacts 

with Armstrongs and telling him, quite unnecessarily, that the Devastation was 

seaworthy.  Was this an implied threat?  Possibly it was as he was not 

dependent on Lacerda, he had other interests he could pursue.722 

Armstrongs were running late.  Whether this was due to tardy manufacture or 

afterthoughts from Lacerda or Henry is not evident from Henry‟s 

correspondence.  It is obvious, however, that prompt and timely delivery was 

best achieved by specifying precisely what was required, both for the product 

itself and the tests it was required to undergo before manufacture actually 

started.  Nothing was more designed to cause delay than imprecision in what 

had to be done initially with an ongoing dialogue on the outstanding issues as 

the production process moved forward.  Further, the lack of an adequate 

specification at the start was a recipe for increased costs.  Henry‟s continuing 

correspondence during manufacture suggests that either he did not 

understand these issues or the instructions he was receiving from Vaughan 

and Lacerda were less than precise.  Such a state of affairs led to the 

situation which occurred in late December.  The sixty horsepower steam 

engine had not left the works and a revolution counter was needed for which 
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Armstrongs had yet to quote.  Not a happy situation when the equipment was 

needed urgently in Brazil.723  The engine was eventually shipped in the 

second week of January, 1875 without the revolution counter.  This meant 

that the counter would have to follow the engine later and be fitted on site.  

This was not a desirable result.  It would have been better if the 

instrumentation had been proved on the engine before it left England.724 

Henry had been conducting his correspondence about the delivery of the 

steam engine from Torquay where he was taking an extended Christmas 

holiday.  He did not get back to Duke Street until the 5th or 6th of January.  On 

arrival he found a letter from Vaughan telling him of Lacerda‟s response to his 

proposals for a consultancy agreement.  Henry decided to reply direct to 

Lacerda rather than through Vaughan.  It seems that he was less inclined to 

respect the niceties of the relationships than Lacerda who tended, rightly, to 

work through his agent.  Henry frequently went straight to Lacerda, probably 

because he felt he could do this as he had got to know him well when he was 

in Bahia.725  Possibly Vaughan felt nervous about this development as, if 

Henry‟s relationship with Lacerda was formalised, there would be little or no 

need for Vaughan, at least as far as Bahia was concerned.  Henry was on 

delicate ground. 

When Henry wrote to Lacerda on the 7th January it was to express his 

pleasure at being appointed Lacerda‟s Engineer in England.  The wording 

suggests that he was being retained on a wider remit than just dealing with 

Armstrongs in connection with the equipment for Bahia.  If this was so, it was 

a coup for Henry who had been struggling for some time to secure recognition 
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as a professional engineer on his own account, rather than as an assistant to 

Hawkshaw, Barry or Brereton.726  Lacerda must have been well pleased with 

Henry when he met him for the first time in Bahia and found his work 

satisfactory or, alternatively, he preferred to deal with a “known face” rather 

than a “faceless” signature at the foot of a letter or contract.  Whatever the 

truth of the matter, Bahia was turning out to be a seminal period in Henry‟s 

career.  Henry, having thanked Lacerda for the appointment, went on to list 

Armstrongs‟ estimates for the donkey engines and the other items Lacerda 

was interested in such as a condenser, oil pump, circulatory pump and the 

associated pipe work.  The total price was £800 including freight and erection 

on site.  He said that he had delayed acting on the quotation as he had been 

told by Vaughan that he should not do anything until he heard from him 

(Lacerda).727  The letter closed with a discussion about what Lacerda‟s 

technical alternatives were and the financial implications of what would be 

involved.  When he read this letter, Lacerda probably thought that his newly 

appointed Engineer in England had made a good start.728  The next day 

Henry told Armstrongs that Vaughan had been instructed to order the 

revolution counter and other equipment for the 60 H.P. engine from them.  

Whether this implies that Lacerda had decided to proceed before he received 

Henry‟s report, or that Henry had the authority through Vaughan to commit 

Lacerda, is not clear from the wording of the letter.  The logic of the situation 

would suggest that Lacerda had empowered Henry to act for him as his 

Engineer in England.  If this was so, the reason for the appointment is clearer, 
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it was to circumvent the delays inherent in letters travelling to and fro between 

England and Brazil.729 

While the precise terms of Henry‟s agreement with Lacerda, as finally agreed, 

are not recorded in his letter book, what is clear is that he was very pleased 

with the outcome.  Henry wrote to J. G. Gamble just as soon as they were 

settled to tell him that he hoped to get £1,000 from the job during the next 

three or four years.  He should be able to clear £120 or £130 out of each £150 

he received.  This “will keep the wolf from the fold or the beggar from the 

door”.730  Perhaps for the first time in his professional life, Henry had not 

allowed his social life or his engineering work for Froude to get in the way of 

his career prospects. 

That Henry was on to a good thing with Lacerda is clear from a letter he wrote 

to Vaughan in mid-January.  He pointed out he was entitled to 5% of the value 

of all the work done in England.  Even if a second crane was ordered, despite 

the advice he had given that it was not required, he was still due to receive his 

percentage.  The 5% was as much a part of his remuneration as the £120 and 

£30, this latter was a reference to his annual fee and office expenses. 

Lacerda‟s dislike for open ended commitments emerged again in this letter.  

Henry set aside his apprehensions about expenses which, from Lacerda‟s 

point of view, were unquantifiable and therefore undesirable.  The picture of 

Lacerda which emerges from Henry‟s letter book and diary is of a business 

man with a good engineering understanding who was reluctant to spend 

money if he saw no certainty of a  return.  Expenses were suspect, he got 

nothing for them and often they could not be quantified before the liabilities 
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were incurred.  He was prepared to spend money, however, on additional 

machinery, even when he was advised it was not necessary, as it helped to 

ensure his income and so, profit, in the event of breakdown or capacity 

shortage.  This was better than ordering equipment on a panic basis when the 

need arose.  Lacerda was hard headed and realistic. 

The sixty horse power engine was on its way to Bahia during the second 

week of January.  Henry, who clearly thought that the revolution counter was, 

while desirable, not essential, recommended to Vaughan that the order on 

Armstrongs was cancelled.731  Why he should have done this is not noted in 

the records which remain extant but Henry‟s intervention does suggest that he 

may have been taking his remit as Engineer to Lacerda too far.  If the 

circumstances which had led to the order being placed in the first instance 

had not changed, it was not for Henry to have second thoughts just because it 

was running late and over cost.  Whatever the cost was and twice the 

estimate was mentioned in the letter to Armstrongs which was written the 

same day as that to Vaughan, the sum was not great relative to the total price 

of the engine.732  Henry said in his letter that “he could not express with 

greater clarity that the gear was for each cylinder”.  This suggests that the 

engine had two separate cylinders.  The cost was double because only one 

set of equipment was being made while two were required.733  Vaughan did 

not agree to the order being cancelled so Henry, who may have been feeling 

somewhat guilty for not picking up his error earlier, was probably relieved to 

learn from Armstrongs that they were prepared to complete the order for the 

price quoted for one cylinder.   
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Henry confirmed to Armstrongs, not unsurprisingly, that he would advise 

Vaughan to proceed on that basis.  The price for one cylinder was £7 5s. so 

the incremental cost could be “swallowed” by the manufacturer without undue 

difficulty.  Henry told Vaughan that the offer was “handsome of them although 

(the) blunder was theirs” (Armstrongs).734  If Henry‟s trite reason for 

recommending cancellation was the cost overrun if two instruments were 

made, it is surprising that he wrote to Vaughan to recommend this course of 

action before he had tried to force the issue with Armstrongs particularly as he 

was claiming that it was that firm‟s mistake.  It is unlikely that such a mature 

company would have fallen out with a good customer over a trivial matter like 

this, particularly as further orders were in prospect.  From Armstrongs‟ 

perspective Henry‟s appointment as Engineer to Lacerda was evidence 

enough that more business was possible. 

Two months later, 24th March, 1875, Henry sent his account for professional 

services in connection with the Bahia hydraulic machinery not to Vaughan or 

to Lacerda but direct to Transportes Urbanos Co.735  There was good reason 

for this as Lacerda had been found guilty of breach of trust.  It seems that he 

had used funds provided for one purpose for another.  There was no 

suggestion that the money had been embezzled, just that it had been applied 

to the wrong purpose.  Henry claimed in a letter he wrote but did not send to 

Vaughan, that he could not understand where the money had come from for 

another contract, Rio Vermellio, implying that it was to this order that Lacerda 

had rerouted the funds.  The upstart of this series of events from Vaughan‟s 
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and Henry‟s point of view was that they had lost a client as the Bahia contract 

had ground to a halt.   

Judging from the tone of his letter, it was Vaughan who had lost more, that is 

more than Henry.  Henry went on to say he could not have wished to work for 

a more intelligent employer and he thought that Lacerda seemed well suited 

for “pushing on enterprises such as lift machinery”.  He finished the letter with 

a “selfish matter” by enclosing his account for the last six months.  While he 

sent his account in the first instance to Transportes Urbanos, it is not clear 

whether he also sent one to Vaughan as the letter was not posted.  Perhaps 

he thought there was no point as Vaughan could not, or would not, pay in the 

circumstances.  But the text went into the letter book so there was 

undoubtedly an intention to send it at some stage.  Maybe he forwarded the 

invoice or perhaps he did nothing with Vaughan and dealt with South America 

direct.  What is clear, however, is that Henry was concerned that he might not 

get paid by either party, otherwise he would not have raised the same bill 

twice.736  But he did not pass on his concerns until the beginning of April, ten 

days after he wrote to Vaughan.  What he told Elswick was that Lacerda was 

in money difficulties and had ceased to be the manager of Transportes 

Urbanos.  The schemes for improvements at Bahia were held in abeyance for 

some time. Henry‟s own connections in this matter were on hold also.737 

It was remiss of Henry not to have advised Armstrongs of the position earlier.  

He had been quick enough to protect his own interests, he should have given 

them the opportunity of protecting theirs immediately he knew about Lacerda.  

It was not just a matter of professional integrity, Sir William had been very 
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good to him when he started out as a premium apprentice.738  So the Bahia 

venture, which had started with such great promise, ended very sadly.  Henry 

had done a good job for Lacerda and the relationship between them showed 

every sign of prospering but it was not to be.  Despite the project being put on 

hold for a period, nothing further happened.  Bahia passed out of Henry‟s life 

except for the money due to him. 

He had commission to claim on the remaining plant on order as deliveries 

took place.  The sums of money were significant, £31 10s. on the 21st 

October, 1875 for example, but not large.739.  The extent of the loss of income 

is clear from Henry‟s tax return for 1875.  He earned £300 from Bahia in 1874, 

by far the largest figure mentioned.  The return for 1875 would show, when it 

was completed, only a modest sum from this source.740 

Now he was back in Britain the job which started to occupy much of Henry‟s 

time was remedial work at the Oxford Museum.  This must have seemed 

“small beer” relative to the commissions he had received in the past but it was 

“a crust”.  He was appointed to the job in July, 1874, receiving formal notice of 

his commission on the 14th of the month.741  Henry could not make a quick 

start as he had difficulty in getting drawings of the structure he was to attend 

to.742  This was important if he was to understand how the roof was drained, 

very necessary as the principal problem was the many leaks in the structure.  
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Henry‟s contact at Oxford, Professor Henry Smith, was slow to respond to his 

letters.743   

Henry finally visited the museum to examine the roof on the 13th August.  As it 

was not raining while he was there, he borrowed a small hand fire engine to 

imitate a suitably substantial downpour.  He found one or two places where 

the water came through and then returned to London well satisfied with his 

day‟s work.744  To describe the Museum roof as fill-in work would be unfair but 

it did not receive the degree of priority which Henry accorded to Bahia, the 

major assignment which was running in parallel with it.  A month after he had 

inspected the roof he was still speculating on how the leaks could best be 

dealt with.  While, at a superficial level, it would seem that such a task was 

easy, with a structure as complicated as the roof of the Oxford Museum it was 

important to know and understand how the water flowed on to and off the roof 

as to misjudge it could result in sealing a leak at one point leading to a new 

one developing elsewhere.745  Henry corresponded with Froude on the 

subject:  his father‟s practice was touched on, Brunel had built many buildings 

during his career, how Cubitt had designed the lead roof on the Bank of 

England was studied, also Charles Barry‟s Burlington House was carefully 

appraised.  Henry was determined to engineer a fully adequate solution to 

what was a more complex problem than at first appeared.  The basic design 

and workmanship of the existing roof were also suspect, such that snow could 

blow through the slates.746   
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Henry was beginning to understand why a professional engineer had been 

called in.  Despite the problems, not least the arrival of winter, very little was 

done.  He was worried about the situation, although he could not be blamed 

for what was happening.  He told Gamble in February of the following year 

that it was “the greatest load on his mind”.747  His letter, written from the 

Randolph Hotel, Oxford a few days later on the 11th February to Froude, was 

little more than a recital of the problems with the roof and what he was doing 

about it.  There was no indication that adequate solutions had been found.  

Henry‟s principal difficulty was, as we have seen, his obligations to Bahia and, 

as we will see later, the amount of time he was devoting to the Devastation, a 

matter much closer to his heart than a leaking roof in a university city.748 

Two days before he wrote to Armstrongs to tell them of Lacerda‟s downfall, he 

was in touch with Smith to say that he could meet him in Oxford at the 

weekend.749  On the 5th April he forwarded the specification for a new roof.  

Henry had finally decided on a “root and branch” solution to the problem 

together with a set of drawings, adding that he would be away for a time (on 

the Devastation) but Barry would represent him until his return.750  The 

specification and drawings were followed a few days later by the estimated 

cost of the work, £2,200, a sum which was greater than Henry expected.  He 

advised, however, that the figure was increased to £2,500 to give a margin of 
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safety.  This letter was written from the Devastation.751  Henry was making an 

effort to keep in touch even if it was only to send bad news. 

As might be expected, Smith had thought that a few well sited repairs would 

render the roof waterproof.  Henry did not get a quick response to his 

recommendation.  However, in mid-June they were in correspondence again; 

Henry was expressing his sorrow that Smith would not be “relieved of roof 

anxieties this year”, going on to assure him that the “excessive” estimate 

would affect the actual cost of the work he had recommended unless he had 

authority to proceed, in which event he could negotiate a better price in the 

knowledge an order would be definitely placed.752  The central problem was 

Henry was faced with negotiating a firm price with a contractor when the 

overall state of the building could be worse than anticipated.  It seems that 

Professor Smith, or those who had to find the money, could not or would not 

authorise the expenditure.  Nothing happened for nearly a year. 

Nevertheless, Smith remained worried about the Museum roof.  While Henry‟s 

plan for a complete re-roofing had been set aside the previous year, some 

temporary patching had been done.753  It remained to be seen whether the 

Delegacy would authorise the much more extensive work that was really 

required.  Henry met the Delegates in mid-May and put his case for what he 

saw as being essential.754  As may have been anticipated, Henry did not get a 

quick response.  Dealing with a committee, if a decision is needed, can be a 

frustrating experience.  He was “disgusted with the whole business”:  he said 

as much when he wrote to Dr. Acland on the 20th May, going on to describe 
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his concerns about the roof in detail.  The letter was copied to Dr. Liddell the 

Dean of Christchurch, a man of influence on the Delegacy.755  Obviously 

annoyed about what was going on, Henry wrote to Smith yet again on the 

same subject, expanding on what he had said to Acland.756  Arnulph Mallock, 

his brother and Froude also received accounts of his annoyance and 

frustration.757  With this flurry of letters written and posted, the Oxford 

Museum slipped out of sight.  Presumably the roof was repaired at some 

stage but when this occurred Henry Brunel was not involved. 
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Chapter VIII:  

William Froude’s Cutting Edge Technology 

Bahia and the Oxford Museum roof did not peter out as assignments often 

did, they ended decisively but Henry had plenty of work to occupy his mind.  

Froude‟s connections with the Royal Navy continued to develop and prosper.  

His reputation as a marine architect grew and his expertise in model testing 

became a key determinant in warship design.  Froude‟s skills were also used 

when the ship had been  built and put to sea for the first time for its trials.  It 

was then that the ship‟s actual capability was measured against Froude‟s 

theoretical findings.  As will be seen later, Froude‟s reputation was not limited 

to the Royal Navy and the British shipbuilding industry, it stretched far beyond 

Britain‟s shores.  The Imperial Russian Navy, the Royal Netherlands Navy 

and the Imperial Japanese Navy showed a keen interest in the pioneering 

work Froude was doing at Chelston Cross and at sea.  Henry Brunel played a 

large, if only supporting, role in this creative work. 

While the Raven was a model and the subject of prolonged testing in the tank 

at Chelston Cross, the Devastation was a warship which went through 

exhaustive trials at sea.  While the Devastation had been through an 

extensive programme earlier, she was the subject of a second series of trials 

which started in the autumn of 1874.  As has been implied, Henry enjoyed 

Froude‟s confidence and by 1874 the two of them had spent much time on the 

testing of models and the trials of sea-going ships.  Further, as Henry 

conducted much of his business by correspondence with the likes of Lacerda 

in the case of Bahia, he had a degree of flexibility as to how he deployed his 

efforts which would have been denied him if he had been a resident engineer 
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on a major scheme such as the Albert Docks in Hull or as an assistant 

engineer to Hawkshaw based in Great George Street.  He was therefore in a 

good position to help Froude in the autumn of 1874. 

On the 14th October Henry wrote one of his newsletters to his mother, 

mentioning among other matters that he was going with Froude to Portsmouth 

to see the Channel fleet.758   The decision to go had followed a lengthy 

correspondence with Froude concerning his technical expectations of him and 

how much he would be paid for his services on the Devastation.  While Henry 

had done a lot of work for Froude at Chelston Cross in the past, the distinction 

between what had been done for pleasure and what was of a commercial 

nature had frequently been indistinct, even if thought about at all.  But work on 

the Devastation for the Admiralty for which Froude, exceptionally, was being 

paid was something from which Henry could benefit financially. 

  The relationship between Froude and Henry changed in this environment.  

Froude was no longer his surrogate father.  For the purposes of the 

Devastation‟s trials he became Henry‟s employer.  Henry told Froude that he 

was not involved in any work which would prevent him from “engaging 

himself” to him but the “remuneration question must be gone into at once”.  As 

he would be away from Duke Street for a month, he thought he should have 

£10 per day and his, that is Henry‟s, assistant £3 3s per day.  Previously, in 

1873, he had little to do  and was prepared to help Froude for a nominal sum 

but circumstances had now changed.  There were two ways of looking at the 

matter as far as he was concerned; what was a fair rate of pay and what he 

was prepared to do the work for.  He emphasised to Froude he could not 
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afford to neglect making money.  He needed cash to live.  The letter Henry 

wrote to Froude on this subject went on at great length.  The theme was clear, 

but there was a suggestion in the tone of the letter that he found it difficult to 

ask Froude for commercial terms even though he must have known that the 

ultimate paymaster was the Admiralty.759  As there were no follow up letters 

with alternative proposals, it must be assumed that Henry got what he asked 

for.  The mention of £10 per day as his level of remuneration suggests that he 

was getting increasingly confident as a professional engineer.  The figure he 

asked for from Froude was unlikely to have been on the high side, it was what 

he was prepared to accept from a friend but a commercial rate nevertheless.   

Others would probably have been asked for more.  The following day, 13th 

October, Henry was writing to Froude as though his terms and conditions 

were agreed, as no doubt they were even though only twenty four hours had 

passed since he had laid out his conditions.  The subject of the letter was his 

need to learn about galvanometers and the way they were best connected.  

The Devastation was to be fitted with the most modern instrumentation.760   

On the 14th Henry wrote to Froude to say there was no point in him going to 

Portsmouth until all the preparatory work had been completed on the ship.  

Further, he thanked his mentor for the letter clarifying his terms; presumably 

till then Henry had only a telegram concerning his commercial position to rely 

on.  He commented, however, that one point needed clarifying, “days” meant 

calendar days not days of seven hours and that Sundays were included as 
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working days.761  At long last Henry was on a contractual footing with Froude.  

It was a sea change in their relationship. 

Henry did not travel to Portsmouth until the evening of the 16th October as he 

was anxious not to board the Devastation until the Captain had arrived as it 

might irritate him to find that Henry had got there before him and was already 

in situ.762  He took the precaution of taking lodgings with the Misses Simmons 

of St. George‟s Square, Portsea as he could not assume that there would be 

suitable accommodation on the ship immediately.  Further, it was as well to 

live in comfort for as long as possible before suffering the privations of living 

on board one of Her Majesty‟s warships.763 

When he finally went on board Henry was agreeably surprised when he met 

Admiral Sir Modney Rundy, he was pleasant , courteous and willing to chat.  

As anticipated there were further delays in the shipyard as work was still 

needed before the vessel could leave.  His accommodation was not to 

Henry‟s liking, they had put berths in the Warrant Officers‟ rooms for sleeping 

purposes but he decided not to make a “fuss” about it.  He would take the 

matter up with the Commander on Monday.764  The days which followed were 

devoted to preparing the Devastation to go to sea.  The instrumentation which 

Froude and Henry needed was not all available; in particular an electro-

dynamometer was outstanding.  Eddie Froude was given the task of sorting 

out this problem.  When the instrument was finally finished it was probably a 

bit of a “lash up”.  The lack of time was such that Henry told Eddie not to wait 

for the springs from Salters in Torquay but to do the best he could in the 
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circumstances.765  As Froude was due to arrive later in the week, Thursday or 

Friday, tension started to build.  With the preparations incomplete and with the 

weather likely to improve, Henry decided to put pressure on the workmen 

himself.  He “Made an early show in the works to frighten them and they really 

got something done”.  It possibly came as a surprise to him to learn that the 

men who were actually doing the physical work on the Devastation did not 

share his sense of urgency.  It should not have done so, he had spent two 

years in Elswick.  The shop floor rarely reflects the attitudes and concerns of 

the management.766  The electrodynamometer finally arrived on the 23rd 

October, much to Henry‟s relief.767 

The Devastation was due to sail from Portsmouth for Vigo, Lisbon and 

Gibraltar at the end of October with Henry and Froude on board.  The ship 

was attracting much attention in the newspapers which Henry dismissed as 

“all kinds of nonsense”, he was not the last person to make that sort of 

comment about what appeared in print.768  The ship continued to be delayed 

through the winter months such that it was not until April of the following year 

that she finally left Portsmouth.  Henry wrote to Mary with the news that the 

Devastation was sailing on the 13th April, saying he was in good health, the 

accommodation was “comfortable enough” and he liked his cabin, it was 

larger than the Nile one, adding that his servant was “attentive”:  all the things 

a mother would like to know except there was no comment on food.  Perhaps 

he had not had time to sample it.769  There had, however, been a change of 

itinerary since the voyage was first planned.  The Devastation was to sail 
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direct to Gibraltar, although the Captain was expecting to hear from Lisbon 

about linking up with the Fleet.  The vessel was to be accompanied by the 

Hercules, a frigate commanded by Captain Codrington.770   

Delay was endemic, the ship remained a further two days in port before 

sailing on the 15th April accompanied by an “old fashioned frigate”, the 

Undaunted, with an “old fashioned Admiral”, not the Hercules.771  This ship, 

Henry now learnt, was to follow the Devastation not accompany her to 

Gibraltar.  The vessel had fine weather all the way from Portsmouth and an 

easy passage across the Bay of Biscay to Lisbon, following a further change 

of plan, where she arrived on the 24th April, a journey of nine days.  Here the 

ship met the Channel fleet which consisted of eight ships including, Henry 

thought, the four most powerful vessels afloat.  They were expecting the King 

of Portugal to visit the ship before she continued on her journey.  Henry and 

Froude were looking forward to this.772  The voyage continued to Gibraltar and 

Malta where Froude and Henry dined with Admiral Inglefield.  They returned 

via the Italian coast, saw Mount Etna, continuing back to Gibraltar and finally 

arriving in England during the last week of May.773‟774 

Back in England Henry soon re-entered the social whirl with dinner at the 

Bramwells.  The most important topic of conversation around the dinner table 

was Froude‟s Presidential Address to Section G of the British Association for 

the Advancement of Science which was meeting at Bristol in August.775  A few 
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days later Henry was arranging to go to the President of the Institution of Civil 

Engineers‟ Conversatione, the highlight of the Presidential year.  He always 

made a particular point of attending, if he possibly could, not only might he 

learn something, it was an opportunity to meet the great men of the 

engineering profession.776  The first week of June Henry wrote to Froude 

saying that he had met Hawkshaw and spoken to him about the address 

Froude proposed to give.  He had learnt that Professor Willis thought that the 

growing practice of Presidential addresses for each Section should be 

stopped and Froude‟s address was not to be regarded as a precedent.  

Hawkshaw himself, however, was supportive and he thought that the choice 

of subject was very good.777  Froude duly gave the lecture as planned; he was 

well supported by Bramwell and William Siemens who were amongst those 

present to hear him speak.778 

While Henry continued to work for Barry on occasion, an assignment on the 

Cleveland, Durham and Yorkshire Railway came up in August, 1875779, his 

next major job was for the Royal Netherlands Navy.  It was the Froude 

connection which opened up this opportunity for him.  The Dutch had an 

ambivalent approach to the assignment, while they insisted on a definite 

contract they seemed unconcerned about the price they would have to pay.780  

This was the reverse of a conventional agreement which used a detailed 

specification as a means of reducing the risk of escalating costs to a client.  

The Netherlands Navy was interested in Froude‟s model testing techniques, 

the models themselves, the test tank and the instrumentation needed.  

                                            
776

 Letter Book 18211 HMB to Beauchamp Tower 25
th 

May 1875 
777

 Letter Book 18221 HMB to Froude 5
th
 June, 1875. 

778
 Letter Book 18310 HMB to J. M. Schoolbred 7

th
 August, 1875. 

779
 Letter Book 18338 HMB to Barry 15

th
 August, 1875. 

780
 Letter Book 19024 HMB to Froude 24

th
 September, 1875. 



 

 

245 

Further, the Dutch Chief Inspector wanted to know if Froude would “try” 

models for him and if so at what price.781  Separately from the approach to 

Froude by the Chief Inspector, the Secretary, P. J. Turk, wrote to Henry direct 

about providing at least some of the instrumentation needed.  In his reply 

Henry pointed out firstly it would take some time to prepare an estimate and 

secondly the design could be greatly improved.  His fee for the first was £75.  

If, however, an improved design was needed rather than the current one, 

there would be an additional charge of £225 that was £300 in all.  These 

figures were just Henry‟s professional fees for the design work involved, 

presumably, though not specifically stated, for a full set of manufacturing 

drawings also which could be passed to a third party for the equipment to be 

made.   

Henry pointed out that he could not contract to supply the instrumentation 

itself at a fixed price as a professional man receives payment for professional 

services:  he was not a contractor.  He did not say whether he accepted, if the 

equipment was produced satisfactorily to his drawings, responsibility for the 

finished product.  One of the major problems a client had, and still has, to deal 

with is, if an item is designed by one person and manufactured by another, 

where the ultimate responsibility for performance lies.  This needs pinning 

down at the outset, which was what Turk was trying to do.  He would have 

preferred, if possible, to deal with just one person.782  Henry‟s comments did 

not help Turk.  He went on to say that he did not think that anyone would 

undertake the work at a fixed price unless at an enormous margin to cover 
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any possibility of loss.  This was because the instrument was so novel that no 

instrument maker would understand the nature of the work.  This was 

daunting stuff for any would be customer but Henry offered a solution.  He 

suggested that the Minister of Marine instructed him to prepare designs and 

obtain tenders.  For this service he was asking £75, £25 on receiving 

instructions, £25 when the estimates were furnished to the Ministry and £25 

on the delivery of the instruments.  Judging from the figures mentioned, Henry 

was recommending that the Dutch navy ordered the existing design, not the 

enhanced specification that had been mentioned at a much greater design 

cost.  He further undertook to try to get a fixed price quoted for the 

manufacture of the equipment.  The timing of this complex procedure was 

extremely difficult.  He suggested that two months was reasonable for the 

supply of the specification, the drawings and the quotations.  The delivery 

date after instructions to proceed was problematic.  No manufacturer would 

“pledge” to a fixed time but Henry thought it was likely to be about four 

months.783 

Henry‟s letter to Turk was very defensive and tentative.  In summary it said 

that the product was complex, outside the experience of the general run of 

professional engineers, difficult to manufacture and probably costly.  If Turk 

had given up at this stage, no one could have blamed him.  He really had to 

want, more precisely the Netherlands navy really had to need, the benefits of 

tank testing and the instrumentation that went with it to proceed.  It was five 

weeks before Henry resumed the correspondence.  On the 4th November he 

wrote to D. Tideman, also of the Royal Netherlands Navy, about the rolling 
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recording apparatus which was presumably what the earlier exchange of 

letters had been about, acknowledging his message informing him of the 

Minister of Marine‟s intentions.784  The interest shown by the Dutch navy had 

diminished to vanishing point, nothing further was heard.  It was, however, to 

be replaced by something much more significant, the involvement of the 

Imperial Russian Navy. 

The possibility of working for the Imperial Russian Navy first emerged in 

October, 1875.  Henry wrote an excited letter to Froude on the 11th of that 

month describing it as a “vast opportunity”.  It was “gold” in “his pocket”.  He 

suggested that Froude could not go to Russia as it was “too far away” but 

Henry was not clear on whether he could go himself, that is, whether the 

Russians would accept him in Froude‟s place.  Further, the expense of 

making the visit had to be considered.  Froude, or anybody else for that 

matter, had no contract with the Russians,  Was it worth spending money to 

go on a speculative basis?  Henry could not answer this question as it 

depended solely on whether the trip was successful or, more directly, whether 

Froude got the order.  It had to be borne in mind also that the existing rolling 

recorder was inadequate for what the Russians had in mind.  This was a 

circular ship, in effect a floating gun platform and nothing else.  It was not 

intended to be a seagoing vessel in the conventional way.  What emerged 

was that Henry wanted Froude to stay in England:  he would like the 

opportunity of going to Russia but he did not want to be away for an extended 

period when so much was going on.  He thought  it best to put off any visit to 
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Russia until the spring or early summer of the following year, 1876.  This was 

very probably prudent for weather as well as business reasons.785 

The Russians moved with much more purpose than the Dutch.  Even Froude, 

who was not the most dynamic of men, eventually considered going to 

Russia.  This brought a surprised response from Henry who claimed that he 

had no notion that Froude was contemplating such a possibility.  It made him 

feel he was a “selfish, self seeking grasping beast”.  This bout of self 

flagellation did not stop Henry pushing his case.  Admiral Popoff, the Russian 

he was dealing with, was willing to pay “splendidly” even if Froude did not go.  

Henry judged he  could negotiate £10 10s. per day for himself.  If Froude did 

decide to make the journey thought Henry, he should not make the trip for 

less than £1,000.  This, of course, was a very substantial sum for, at most, a 

few weeks away from Devon but Froude was not really motivated by 

pecuniary rewards.786 

 Henry and Froude were getting in front of themselves.  Nothing so tangible as 

a visit to Russia was in prospect as yet.  Further, they had some misgivings 

about going anyway.  Henry, in particular, was concerned that they should not 

“spoil” the “English market” in Russia, meaning that the transfer of the 

technology to the Czarist government would improve the design of their ships 

and so reduce the size of the market for British built vessels.787  The question 

of payment for any work done for the Russian navy remained unresolved.  

The letter Henry wrote to Froude on the 20th October suggests that Froude 

was not necessarily thinking of charging the Russians for his advice.  Henry 

told him “people should not work for nothing, especially professional men”.  
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He said Hawkshaw, Bramwell and Barry took a similar view.  Froude‟s 

position was not altered by him saying he was not a professional man.  It was 

wrong for people to “take goods” without payment.  This last stricture did not 

seem to have been applied consistently to the Admiralty for Henry went on to 

say that “the fact that they (the Admiralty) don‟t pay him (for the Chelston 

Cross experiments) ought not to affect his conduct and the fact they (the 

Admiralty) do not pay him full expenses (either) ought not to affect (his 

behaviour) for he hasn‟t given them the chance (to pay) & a great deal of his 

views about their feelings towards him are (were) pure conjecture”...... “he 

was the servant of the Admiralty so far as he has agreed to work for them” 

........... they “place confidence in him”. 

This diatribe seems to have been intended to ameliorate Froude‟s hostility to 

the Admiralty.  The probability is that Froude was having difficulty in getting 

his expenses reimbursed even though he had worked for them for an 

extended period for no pecuniary reward.  Henry pointed out that Froude was 

“a little in their (the Admiralty‟s) debt” as “he has let them in for work which 

cost much more and taken much longer than said and in all his work for them 

(Henry) thinks having agreed to work for nothing should not quote it against 

them, it should not affect his position”.788 

Having commented on Froude‟s commercial and emotional relationship with 

the Admiralty, Henry turned to his moral obligations.  He had a responsibility 

to the Admiralty and the fact that they were not paying him did not affect this.  

Should he decide to respond to Popoff‟s advances, he must write formally to 

the Secretary of the Admiralty pointing out that he had placed his services at 
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the disposal of their Lordships and was still occupied on their work but that he 

(Froude) felt that this would not suffer from his temporary absence in Russia 

and he would be doing a public service as he could report to the Admiralty on 

the performance of such an exceptional Russian ship.  Henry was referring to 

the round gun platform.  But Froude had to remember that Russia was the last 

enemy, this was a reference to the Crimean War, and would probably be the 

next.   

Henry went on to urge yet again that Froude should not give his services 

“gratis”.  There was a “general harm” in a professional Englishman working for 

nothing or working “cheap”.  Froude should not go to Russia for less than 

£1,000, he reiterated.789  This was a very interesting letter.  In a general sense 

the roles were reversed.  The younger man was advising the older not to be 

precipitate, not to react emotionally, to take the longer view, to respect his 

relationship with the Admiralty and to take account of the national interest.  It 

emerged yet again that Froude was not financially driven.  He did not seek to 

exploit the Russians, he seemed anxious to give others the benefit of his 

findings.  Froude emerges as the archetypal disinterested scientist.  Henry 

was trying to introduce some commercial reality into the situation.  Froude‟s 

expertise and knowledge had a financial worth, he should not give them away, 

rather he should demand an economic price.  The overriding caveat was that 

his relationship with the Admiralty should not be damaged and the British 

national interests should be respected. 

Henry was uneasy about the reception his letter could receive so he wrote 

again the following day, the 21st October, 1875.  “Do please listen”, he 
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pleaded.  The Russian business was serious and should not be treated in a 

light hearted way.  It required circumspection with the object of keeping 

Froude right in the eyes of the “generals”.  This was good advice.  If Froude 

acted out of pique because of the Admiralty‟s attitude to him, he could finish 

up by damaging his reputation seriously.  He needed to approach and 

balance the various interests and responsibilities very carefully.  If he rushed 

into the arms of the Russians, he could finish up by undermining his position 

in Britain.  Henry was giving good advice if only Froude would heed it.790   

What is clear from these two letters is that Froude was in an emotional state 

and was seeking revenge on the Admiralty for what he saw as the unjust way 

in which he was being treated.  It is fortunate that good sense prevailed.  

Froude heeded the advice he had been given.  He remained on reasonable 

terms with the Admiralty yet he fostered his connections with the Russians.  

Henry had played a major part in getting Froude to see sense and to proceed 

in a rational way and with caution.  But it had required a major effort on 

Henry‟s part.  On the 23rd October he had gone as far, when writing to Froude 

yet again, as enclosing copies of the whole correspondence in an attempt to 

focus Froude‟s thoughts.791   

Henry received his reward.  Froude relaxed and took a more balanced view of 

the world about him.  He came to be understanding and appreciative of the 

“goodness” of Henry‟s motives.  Reassured, Henry sought to know what 

Froude‟s intentions were now concerning the Admiralty experiments.  This, of 

course, was the critical question.  Did he intend to continue working for the 

Navy or was his sense of injustice insufficiently mollified for him to continue 
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the tests?792  Froude was ambivalent.  He obviously enjoyed the work but the 

sense of wrong remained.  His first reaction was to give up the prospect of 

working for the Russian navy.  Henry thought this was prudent as it was an 

“incubus” to have a “fixed engagement” hanging over him793 but Froude‟s 

decision, if decision it was, was soon retracted and Henry was writing to the 

Russians again setting aside any thoughts of working for them for nothing.  

His letter to Lieutenant E. E. Goulaeff suggested that he should be well 

rewarded for what he was being asked to do.  Henry thought that this 

approach would put the “idea on the right footing”.  He had won the argument 

concerning money but his advice about Froude thinking carefully about his 

relationship with the Admiralty and the importance of the work he was doing 

for the Navy and the nation was being set aside.  Henry did not give up.  He 

told Froude “If the recent correspondence was known to any but themselves 

(he, Froude) should be wise in having nothing to do with the Russians”.  

Henry‟s arguments “to check his Russian work tendencies” must have 

seemed less than disinterested to Froude.  However, “there was no such 

danger of misconception” in Henry‟s opinion.  He sweetened his message 

somewhat, telling Froude he liked “his (Froude‟s) description of his 

qualification”.794 

Henry was drawn into the Russian affair despite his misgivings about the 

wisdom of becoming involved in such an enterprise.  Goulaeff called on him, 

presumably in Duke Street, to open discussions about the work which the 

Russian navy wanted done.  As he had no credentials with him, Henry used 

this as a reason for not negotiating with him.  They just talked generalities.  
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Goulaeff closed the meeting saying that he would write to Admiral Popoff, who 

was presumably Goulaeff‟s superior and would get in touch with Henry again 

if there was anything to be said.795  Henry was pursuing a two pronged 

approach, he continued to try to dissuade Froude while delaying, and so 

possibly discouraging any meaningful discussions with the Russians. 

Goulaeff was not to be put off. He too could play the political card.  Before 

writing to Popoff he returned to talk to Henry again, asking him to suggest 

what he should say.  To a marked degree it was a pointless meeting.  While 

he asked for Henry‟s assistance he refused to say what the Russians had in 

mind until he was fully accredited, and so speaking with the authority of the 

Imperial Russian Government.  Henry, unsurprisingly, thought nothing would 

come of it.796  But he was wrong.  The Russians were determined.  Golish, a 

new Russian contact, visited Duke Street and told Henry that Popoff would 

like to know the cost of two machines.797  The fact that the enquiry was for two 

suggests that the Russian Navy was confident that what it hoped to purchase 

would perform satisfactorily.  Henry did not respond as positively, as no doubt 

the Russians had hoped.  He told Golish he could not prepare an exact 

estimate unless he was paid for the work.  He added he did not think an 

estimate was worth much and advised that Popoff would best do without it 

and be content with a rough guess.798  Henry, nevertheless, passed the 

message on to Froude.  Goulaeff was not to be put off, he probably saw 

Henry‟s response as a delaying tactic.  Two days later, on the 23rd November 
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he was pressing for an answer while asking Froude how the Admiralty would 

feel about Henry going to Russia, adding that he had written to Admiral 

Stewart R. Barnaby about it.  He urged Froude to say if he “thought (it) fit”.799  

A second letter dated the same day suggests that the Russians were 

changing tack, Goulaeff was now asking on Popoff‟s behalf what Henry‟s 

terms were for supervising the manufacture of the rolling apparatus and going 

to the Black Sea to monitor the experiments there when the equipment was 

put to use by the Russian navy.  Would the Admiralty approve of such a plan?  

Henry backed off on the grounds that he had no business relations with the 

Admiralty.  It was for Froude to make that approach.800  The Russian 

authorities were not only speedy, they were direct, going straight to the heart 

of the matter.  Would the Admiralty allow the Russian navy to benefit from 

British technology and expertise? 

Should the Admiralty agree to what Popoff had in mind, Henry had no 

problems in assisting with the “technology transfer”.  He drafted a letter with 

Barry‟s assistance to Goulaeff asking for £5 5s. per day for his time and 

services when in England and £10 10s. per day when he was out of it, plus all 

expenses, draughtsmen and clerks‟ time, travelling and hotel expenses.  A 

day in England was seven hours‟ work, out of England it meant every day he 

was absent from the country, including Sundays.  This included time travelling 

to and from the Black Sea.  Further, Henry was prepared to meet Popoff‟s 

request to prepare an estimate of the cost of the trials which had been 

proposed.  Although he would prefer a per diem rate for this work, he was 

prepared to quote a fixed fee for the preliminary correspondence reporting on 
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the experiments already completed,801 preparing designs for the rolling 

apparatus with two wheels, two or more pendulums and accompanying 

equipment for measuring the wave and wind speeds, making arrangements 

for and superintending the construction of the apparatus, reporting progress 

and certifying for payment.  The charge for all this would be £200, including 

draughtsmen, clerks and postage.  In short, all those things which Henry had 

told Goulaeff earlier, when he was stalling, were now not only possible but 

quantifiable.   

As far as the experiments in the Black Sea were concerned, Henry could not 

say how long they would take as it would depend on the weather.  Perhaps 

Goulaeff would advise Henry about what weather could be expected .  There 

were, however, some small personal expenses to be met should he travel to 

Russia, suitable clothes, books and instruments, a sum not exceeding £50.  

There would also be the cost of preparing for the trip, £5 5s. per day.  If he 

was to go to the Black Sea, there would be a minimum fee of £525 plus £10 

10s per day beyond fifty days out of England.802‟803  All was now possible, at a 

price:  Henry‟s services did not come cheap.  But then the Russian Navy was 

probably not interested in cost.  They just wanted the best technology 

available.  William Froude had that, if Popoff could not get him Henry was a 

good second best.  So, Henry was in a strong negotiating position.  His 

proposed terms reflected that he fully understood this.  The only “cheeky” part 

of what he asked was the minimum fee of £525, but then the Black Sea was a 

long way away. 
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At this stage Henry‟s proposals were just in draft form.  While Barry had 

helped prepare the proposal, his input was largely commercial, he was not 

expert in the technology the Russians were seeking so Henry sent the draft to 

Froude for his comments.  This was only prudent as it was his expertise which 

was to be sold, not Henry‟s.  Henry remained nervous about the Admiralty‟s 

reaction to what was proposed.  If it was hostile, this would come as no 

surprise as the last European war Britain had fought was against Russia in 

the Crimea.  Further, the Russian Empire had ambitions to expand into the 

Balkans, to help their fellow Slavs throw off Turkish rule, if not to conquer 

Constantinople.  The Ottomans had been in a state of slow decline for 

generations.  Possibly the Admiralty was just as touchy about the Russians as 

it was about the Third French Republic which had recently replaced the 

empire of Napoleon III.  Against this background and with his worries about 

the Navy‟s views in the matter, it is not surprising that Henry was, while 

visiting Windsor, “startled by a cheery hail and slap on the back from Admiral 

Stewart Barnaby” which was followed by the comment that it was “very good” 

that Henry “should go (to Russia) and they (the Admiralty) thought it very nice 

and proper of Froude and Henry to have referred it (the Popoff approach) to 

them.  He had spoken to the First Lord about it”.804 

The Admiralty‟s reaction to the Popoff approach was surprising.  They could, 

with good reason, have objected to the technology, which they had partly 

financed if indirectly, being made available to a rival “Great Power”.  The 

eastern Mediterranean was of great importance to the Royal Navy.  It lay on 

the route to India, the jewel in the Empire‟s crown.  The Black Sea and 
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Aegean were important to the Russians.  Any increase in the size or 

effectiveness of the Imperial Russian Navy  was potentially a threat to the 

Royal Navy‟s domination of the seaways in that part of the world.  The 

surprising thing is that the Admiralty seemed to support Froude and Henry‟s 

initiative when, put simply, they did not have to.  If they had objected, Henry 

would have found it difficult, if not impossible, to go ahead.  Popoff was aware 

of this.  Perhaps the Royal Navy was just complacent.  If it was, it would not 

have been for the first time. 

Froude did not make any significant changes to the terms Henry suggested 

and the letter was sent off to Goulaeff substantially as drafted.  Henry did, 

however, stress that although Popoff was asking for an estimate of the costs 

of conducting the experiments,  he preferred a per diem rate.  Both points of 

view were understandable.  Popoff wanted a cap on his total liability, he had 

superiors to placate, and Henry did not know what faced him when he arrived 

in Russia.  He could be saddled with an unsympathetic or otherwise 

unsatisfactory environment.  Popoff and Henry were both being circumspect 

and prudent.805 

The same day as he wrote to Goulaeff, Henry also wrote to Froude to keep 

him abreast of developments, adding that Goulaeff had called on him and 

read the letter.  Goulaeff thought that he understood what Henry was saying, 

suggesting that Popoff may ask for more information on precisely what was 

proposed.  Barry, he told Froude, was asking to be rewarded for suggesting 

that Henry quoted in guineas not pounds.  He thought he was entitled to half 
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the difference.806  One can easily imagine the banter between Barry and 

Henry as they put the finishing touches to what was, for Henry, a most 

important letter.  They had every reason to think that Popoff would agree to 

much of what was proposed.  Nothing could have been further from the truth.  

There was no response from Goulaeff as far as can be determined from 

Henry‟s letter book.  The only reference to the Russian Navy in the months 

which followed was in a letter to J. G. Gamble in April of the following year in 

which Henry was bemoaning his situation:  he had not got the “Russian or any 

other job worth speaking of”.  He had met Popoff, who would have given him 

the assignment he said, but he, Popoff, could not afford it.  Whether this was 

true is open to doubt.807 

It had been an interesting prospect for both Froude and Henry but their high 

hopes had been dashed, more particularly for Henry, for whom the Russian 

project was very important.  The easy answer is to say Henry was being too 

greedy .  But his reward is unlikely to have been an issue.  The gain to the 

Russian Navy would have been of much greater value than any money paid 

to Henry could represent.  This left three alternative explanations, Popoff‟s 

superiors did not think the technology was that important, the Admiralty had 

intervened through the British Embassy in St. Petersburg and blackballed the 

transfer of technology or Henry was seen as an inadequate substitute for 

Froude.  Whichever it was, the matter was closed, Henry did not get his trip to 

Russia. 

Although the Dutch and then the Russian navy had occupied much of Henry‟s 

time in the autumn of 1875 and the early months of 1876, other opportunities 
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did come his way.  One which featured quite prominently in his letter book for 

a period was the Liardet breakwater.  While not approaching the Russian 

opportunity in interest and magnitude, it was more representative of the 

engineering schemes to which he was accustomed. Henry put his first 

thoughts for the breakwater at Brighton to Captain Moriarty at the end of 

September 1875.808  Moriarty was not the principal, the ultimate client was J. 

E. Liardet, so Henry considered it best to discuss with him direct what he had 

in mind as until he had clarified his terms of reference, he was unable to offer 

a definitive opinion as to what was best.  It is possible that Moriarty had 

approached him on an informal basis earlier as Henry took the opportunity 

when writing to Liardet of emphasising that he would require payment for his 

services.809   

Before contacting Liardet, Henry already knew that his putative client had 

possibly a floating dock rather than a  breakwater in mind.  Moriarty had 

conceded as much in correspondence but the real sticking point was Henry‟s 

professional fees.  It was because Moriarty had not been forthcoming on this 

point that Henry had approached Liardet.810  An engineer could easily put up 

schemes for discussion purposes in the pre-contract stage to find his ideas 

stolen and used by an unscrupulous client.  Henry‟s approach to Liardet  

produced a response:  he was appointed engineer to the project.  A fee of not 

more than £50 for producing a preliminary scheme was agreed as a 

reasonable sum for the work involved.  There was no commitment for either 

party to go further:  it was just a feasibility study that Liardet was calling for.811  
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How much effort Henry was able to devote to this scheme is problematic as 

he accepted the assignment at a time when he was becoming increasingly 

drawn into the complexities of the Russian navy venture.  There can have 

been no doubt in his mind which of the two should be accorded priority.  So it 

is not surprising to find that over a month later he was still in the calculation 

stages of the study.  These indicated that a breakwater was not suitable.  

Henry sought Barry‟s advice on what to do next.  The latter thought that 

Froude‟s suggestion that some “rough experiments” should be carried out in a 

tank before firming up a proposal was eminently sensible.812 

Three weeks later Henry wrote to Liardet with his findings.  His calculations 

indicated that a breakwater would quell the waves enough to provide a shelter 

for yachts “at seaside watering places”.  But overall he did not think a 

breakwater would satisfy the need.  Further, Henry‟s experiments had been 

carried out on such a small scale that they may not have been a good 

indicator of what would happen at Brighton as the waves could roll in under an 

open ironwork breakwater.  Even if its width was sufficient to make it suitable 

for yachts, the problem of rowing boats and small fishing vessels remained.  

Further, it was doubtful if larger pleasure and fishing boats “could count on 

lying in comfort”.813 

Henry‟s report makes interesting reading.  The Brunel family had taken 

holidays at Brighton for many years.  Marc, Brunel and probably Henry had 

followed the fortunes of the chain pier constructed by Samuel Brown in the 

early years of the century with interest and increasing dismay. It was 

unprotected, there was no breakwater or any other device to shelter it from 

                                            
812

 Letter Book 19177 HMB to Barry 17th November, 1875. 
813

 Letter Book 19254 HMB to J. E. Liardet 6
th
 December, 1875 



 

 

261 

the storms.  The result was, as the pier deck was suspended from chains and 

so not rigid, the structure was easily damaged during storms, sometimes very 

severely.  The pier was eventually abandoned and dismantled.  The exposure 

of the coast at Brighton to the elements probably made Henry very 

circumspect about the efficacy of a breakwater to protect small and relatively 

fragile vessels.  His letter to Liardet was thus circumspect.  Liardet accepted 

his advice.  There was no further mention of the Brighton breakwater. 

It is perhaps apposite to return to 1871 when Henry was 29 years of age and 

consider his private life in the years which followed, the formative years of his 

professional career.  His mother, Mary, became 58 years of age that year, by 

which time she had been a widow for more than eleven years.  She had never 

come to terms with her changed circumstances and Henry, as her unmarried 

son, carried much of the burden of this.  Fortunately for the Brunel family, she 

seems to have been managing her financial affairs better by this time than in 

the earlier years of her widowhood.   

By 1871, as mentioned earlier, Mary had left the family home in Duke Street 

to live in Eton.  She, nevertheless, expected Henry to attend to the minutiae of 

her domestic affairs if she, or circumstances, so required.  This could, and did, 

include her detailed travel arrangements should she decide to move round the 

country.  For example, in October, 1875 she planned to go from Clevedon in 

Somerset to Windsor.  She proposed to catch the 9.10 am train from 

Clevedon which was to be attached to the main line train at Yatton.814  The 

carriage would be slipped at Slough so there would be no change of carriages 
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during the journey.  The remainder of the train would go on  to London.815  To 

make sure that nothing went awry, Henry wrote to the station master at 

Swansea to ensure that his mother had a first class compartment to herself 

and the rest of her party, some four or five people.816  Similar letters were sent 

to the station masters at Clevedon and Reading.817   

By late 1875 the family was becoming increasingly concerned about Mary‟s 

health.  Henry‟s letters occasionally gave an insight into this worry.  In 

November, 1875 he wrote to his sister to say that when he had seen their 

mother off from Charing Cross railway station; she seemed cheerful and 

alert.818  This suggests that her demeanour and mental state warranted 

comment. 

Henry‟s career following the Russian navy disappointment and the Brighton 

breakwater study continued at a low ebb through the summer months of 1876.  

It was not until the autumn that it started to pick up again.  Froude asked him 

for his help.  This time it was the Shah; the Admiralty had asked for a run of 

Devastation type trials with emphasis on the vessel‟s rolling characteristics, 

performance under half power and how she performed when circling.  With 

Barnaby‟s help the trial procedures were soon agreed.819  These had a 

particular significance as the Shah was designed to be the fastest ship 

afloat.820    On the 16th September Henry was in Portsmouth.  The ship was 

due to leave on the 26th, power trials were on the 27th, the six hour trial on the 
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28th and the rolling trials on the 29th or 30th depending on the weather.  Henry 

and Froude were invited to be on board for the six hour trial.821  The sea trials 

of the Shah were carried out without difficulty and Henry duly reported on the 

outcome.  It must have been very pleasant for him to have some useful and 

constructive work to do after such a long period of frustration. 

Henry‟s dependence on Brereton, Barry and Armstrong for fee paying work 

was apparent yet again in October when he prepared his income tax return for 

1st April, 1873 to 31st March, 1876, £170 17s. 3d. came from Brereton, £22 3s. 

6d. from Barry and £300 from Armstrong for Bahia.  Of his total professional 

income of £528 10s. 9d.for the three years covered by the return only £35 10s 

was on his own account.  Of that sum, £25 was from C. Vaughan which he 

would not have had but for the Bahia connection.  This left just £10 10s. from 

Liardet for the Brighton breakwater.822‟823  Based upon this tax return, Henry 

was only earning £176 per annum on average as a professional engineer.  

This was a gross figure from which expenses needed to be deducted.  If the 

work done for Froude is added, it had been carried out but not paid for in the 

same three year period, the average income became £243 per annum gross.  

These must have been disappointing figures.  Henry could hardly see himself 

as a successful professional engineer.  When quoting Popoff for the work for 

the Russian Navy, Henry had put a price of £5 5s. per day on his time while in 

                                            
821

 Letter Book 20324 HMB to Froude 16th September, 1876. 
822

 Letter Book 21011 Income Tax Return, Professional Income 1
st
 April, 1873 to 31

st
 March, 

1876, 8
th
 October, 1876. 

823
 For some reason Henry‟s income tax return for this period did not include any income for 

the Devastation sea trials due from Froude whom he had invoiced a total of £200 on the 28
th
 

January, 1876 covering the three years 1873, 1874, 1875.  In addition to his fees, there were 
expenses totalling £118 4s. 10d.  Also there was an invoice for the Shah of £5 5s. plus 
expenses of £1 15s. 7d.  One can only assume that the fees for the Devastation and Shah 
sea trials were not included in the tax return because Henry had not been paid by 31

st
 March, 

1876.  If they had been, they would have demonstrated even more forcibly Henry‟s 
dependence on a very limited number of well established engineers.  Letter Book 19354 HMB 
to Froude 28

th
 January, 1876. 



 

 

264 

England.  Assuming he worked for 200 days per annum at such a billing rate, 

so allowing no work on Saturdays and Sundays and 61 other days, his 

income would have been £1,050 per annum.  If this £1,050 is compared with 

the £176 or the £243, the full extent of his shortfall from his modest 

expectations is very clear.  While the £1,050 is based on fragile foundations, it 

does suggest that Henry was falling short in his chosen profession, despite 

the best efforts of his engineering friends. 
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Chapter IX:  

Torquay Local Board of Health Water Works 

Mention of the Torquay Water Works first appears in Henry‟s letter book in 

July, 1864.824  While it was understandable that the Torquay Local Board of 

Health (Board) would like local people to carry through work of the kind 

projected, it is not clear whether the first approach was made to Henry as an 

occasional resident, or to Froude as an eminent engineer living in Torquay   

Was Henry, at twenty two years of age, the preferred engineer, or was it 

Froude‟s reputation generally which secured the appointment as Engineer to 

the Torquay Water Works scheme for him?  Whatever it was, Henry seized 

the opportunity.  It became his first “stand alone” job, although he remained 

on Hawkshaw‟s staff for the time being. 

Very probably Froude played a major part in the Local Board‟s decision to 

involve Henry as the members passed a resolution thanking Froude for the 

trouble he had taken in helping them generally with their engineering 

problems.  They asked him to accept a present of gauges as a token of their 

appreciation, adding that they might look for his assistance in other projects in 

the future.825  The Board probably knew that Froude would help and advise 

Henry as needs be as the Water Works project moved forward.  The situation 

was similar to what had happened over thirty three years earlier when the 

Trustees of the Clifton Suspension Bridge had looked to Marc Brunel to stand 

behind his son when they appointed him as their Engineer in March, 1831.  

There was, of course, a degree of magnitude difference between a water 

reservoir and pipeline scheme for Torquay and a suspension bridge over the 
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Avon Gorge but the principle was the same.  A young, inexperienced man 

was given a chance conditional upon the support of an older established 

engineer. 

But it was not that Henry came to the Torquay Water Works scheme 

completely unprepared.  He had had numerous discussions with Froude 

about the problems of the pipe network.  By 1866 the first trunk main showed 

signs of internal corrosion.  Although it was only eight years since it was 

constructed, the water flow had fallen to just 51% of its original discharge rate.  

J. C. Appold invented a scraper which, when inserted, into the main was 

propelled through the pipe by the pressure of the water behind it.  Later, 

Froude improved this device and it became the standard tool for clearing the 

water mains until the 1960s.826  Henry‟s letters to Froude in 1866 were filled 

with suggestions on how Appold‟s device could be modified to prevent 

jamming on pipe obstructions.827 

In the late autumn of 1876 Henry was drawn into the water supply problems of 

Torquay.  The town had been growing rapidly for a number of years and water 

consumption had outrun what the existing reservoir and piping system could 

consistently supply.  Residents were, in times of shortage, limited to four 

hours per day.828  Like all such schemes, the plans to improve Torquay‟s 

water supply started with a thorough survey of the existing facilities, in 

particular the capacity of the existing reservoir at Tottiford.  As was frequently 

the case in such studies, the work was delayed by the lack of reliable 

information of what was already in existence, in this case a “trustworthy” cross 
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section drawing of Tottiford.829  Armed with what information there was, Henry 

was of two minds as to whether he should conduct the survey himself or rely 

on others.  He toyed with the idea that George (Arthur) Lucas might do the 

work for him as he was reluctant to become involved as the path proposed for 

the new piping and reservoir were “in the wilds” and “hard to get at”.  In his 

letter to Lucas he offered the consolation that there was a “clean house” 

which belonged to the Board with a “bed and victuals after a fashion” which he 

could use if he undertook the survey work.830  Henry never eschewed a 

comfortable life unless he had to, nor did he leave London willingly unless it 

was to go to Torquay, but even there the hinterland could be too inhospitable 

for comfort.  Anxious to be spared this discomfort, Henry wrote to Lucas again 

the same day from the relative luxury of the Torbay Hotel to give him more 

detailed information about the setting and the work needed at the Tottiford 

reservoir.831 

Henry continued to gather background information to supplement what he 

could learn from a survey of the existing water supply arrangements.  Of 

particular interest was the impact of the drought of 1870 on the residents of 

Torquay.  Of course, opinions could only be subjective but it was important 

that he sought them out as the events of 1870 had been a major factor in the 

decision to improve the water supply to the town.  It was with this in mind that 

Henry sought an interview with T. S. Weeks, the Waterworks 

Superintendent,832 just one day before he had promised to submit his 

preliminary report to the Torquay Local Board of Health Water Committee 
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(“Committee”).  The following day, 7th November, he wrote a “holding letter” to 

Briscoe Hooper, Clerk to the Board, advising him that he would submit his 

recommendations on the “points of immediate importance” shortly.  When 

submitted these would suggest that a new main must be commenced at once.  

It could be laid in “instalments”; perhaps this was a concession to the Board‟s 

concerns about raising a substantial sum of money quickly.  The present 

reservoir dam could be raised quite quickly as a short term solution to the 

water shortage problem.  Although this palliative was a possibility, Henry did 

not recommend it as, in the longer run, a new reservoir was essential.  The 

existing dam, if raised, would not leave a sufficient margin to cope with a 

prolonged drought.  Henry pointed out that a solution to the town‟s problems 

would require an Act of Parliament if the Water Committee decided to 

proceed.  If the Bill was to be considered during the next Parliamentary 

session, the documentation would have to be completed quickly.833   

Henry‟s letter prompted the Committee to move.  They inspected the site of 

the new reservoir on the 9th November.  It had been marked out ready for the 

visit.834  The Committee was satisfied with what they saw so James Graham 

and C. H. Meyer pushed on with the survey of the site.  Henry limited his 

involvement to the contours of the reservoir pipeline to ensure the drop was 

sufficient to allow the water to gravitate satisfactorily towards Torquay when 

the works were complete.835 

While Henry was acting very much on his own initiative, he nevertheless 

reported his progress to Barry as he valued his comments and welcomed any 

suggestions he might make.  He told Barry that he proposed to put the plan 
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for the new Warberry  reservoir in a local exhibition prior to it being confirmed 

by the Local Government Board, subsequent to which the Bill would be 

submitted to Parliament for authority to proceed with the whole scheme.836 

The Committee was not entirely dependent on Henry for advice.  Professor 

James Thomson proffered the opinion that the existing streams, if captured, 

could supply five hundred to fifteen thousand gallons per minute.  This 

information, although interesting, was bordering on the useless.  The figures 

were so extreme as to provide no basis upon which a decision could be 

made.  If the low figure of five hundred gallons per minute prevailed, which it 

could do easily in time of drought, such a flow provided no solution to the 

town‟s problems.837  The figures added to the sum total of knowledge but it in 

no way suggested a solution to Torquay‟s difficulties. 

By this time the Barry Dock and Railway scheme was occupying much of 

Henry‟s time, this will be returned to later, so his mind was no longer focused 

exclusively on the needs of the Torquay Water Works.  It was not until 

December that he returned to the needs of the town and its water supply.  On 

the 2nd December, 1876 Henry wrote to Graham with information which would 

enable the detailed design to proceed a stage further:  the length of the 

mains, the position of the pressure gauges and the location of the air cocks 

were carefully specified.838  Linked to this was the need to survey private 

property to determine the most suitable routes for the pipes and the precise 

location for the new reservoir, taking full account of the findings of the survey.  

This need was always a sensitive matter as many landowners took a very 

narrow and often unconstructive view of such activities.  A survey and worse, 
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pipes across their land, not to mention a reservoir were a violation of their 

property rights and to be resisted.  If there was a large enough financial 

incentive, objections could, and sometimes did, evaporate quite quickly.  

Other landowners hung onto their objections until forced to sell by an Act of 

Parliament. 

Henry approached Sir Samuel Baker for permission “to measure levels”, and 

“survey” a possible route for a pipe through his property, adding that the best 

“line” might be found at the foot of the hill in front of his house.  Pointing out 

this possibility so early on was probably an attempt to anticipate objections 

and get difficulties out in the open as soon as possible.839  While waiting for 

the reply from Sir Samuel, Henry prepared an estimate of the overall costs of 

the new water system.  The mains would be about £12,000, the reservoir 

£10,000 and the associated works £3,000, a total of £25,000.840  By mid 

month, lacking a constructive response from Baker, Henry was in 

correspondence with Meyer about completing his plans without resorting to a 

field survey of the route.  He thought that he could determine the length of the 

pipe needed without trespassing on Baker‟s land.841  An alternative path, 

bypassing Baker‟s land, was also studied.  The deviation from the preferred 

route was not significant, it was only one hundred yards longer.  The 

incremental expense needed to construct the longer main was less than the 

likely extra legal costs and increased compensation,842  if Baker was forced to 

accede to the construction of the pipeline across his land by Act of 
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Parliament.  The Act was, of course, required anyway if the water works 

scheme was to be built. 

Immediately after Christmas Henry returned to the subject of Baker‟s land.  

The deviation had been reappraised, it was now longer, about two hundred 

and twenty yards compared with the hundred yards thought previously.  The 

additional cost of this longer pipe was about £280.  There were also problems 

with the gradients of the deviation and access to the system to effect repairs.  

Rather than continuing to set aside the re-routing option, it would be better to 

get Baker‟s views on compensation for the use of the preferred route before 

spending money surveying the alternative.  If this approach failed, powers 

could always be secured under the Act to compel Baker to accede.843 

The planning process continued without Sir Samuel‟s permission to survey his 

land.  It had to, there were numerous precedents to the stance he was taking.  

In many cases it was a negotiating ploy to secure the best terms possible.  In 

others it was a determination to maintain the integrity of the family estates.  

Henry was fully aware of the implications of this sort of situation.  The best 

approach was to press on with the preparatory work.  This would force the 

issue eventually, if not before, certainly at the Parliamentary stage.  Henry 

sent tracings of the plans and sections of the new main to Hooper on the 5th 

January, 1877 in time for them to be put before the Committee the following 

Thursday.844  The preparatory work was proceeding well.  The momentum 

was maintained and before the end of the month the lithographs of the plans 

were ready.845  The proofs of these were back in Henry‟s hands by the end of 
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the first week in February.  The plans of the reservoir itself were available on 

the Monday or Tuesday following.846 

In studying nineteenth century engineers and craftsmen at work, one 

continues to be surprised how quickly they could make things happen.  Their 

engineering drawings are masterpieces of the draughtsman‟s art and art is not 

too strong a word in many cases.  The finished work was frequently beautiful 

to look at as were the lithographed illustrations they prepared to enable the 

less technically minded to visualise what the engineer had in mind when he 

prepared the engineering drawings. 

By the end of February Henry was asking Meyer to give him a sight of the 

papers he was preparing for submission to Parliament.847  Although the plans 

of what was intended and the preparation of the Parliamentary documentation 

were proceeding well, more information about rainfall and its relationship to 

the water level of the reservoirs, both existing and proposed, was needed.  

The siting of the gauges to determine this information was critical.  The west 

side of the Tottiford valley was eventually judged to be the best location.  A 

site by the stream near Tottiford bridge was finally chosen.848  An 

understanding of the rate at which the reservoir could fill was essential if the 

effect of drought on the water supply to the town was to be understood.  By 

mid February the proofs of the drawings of the reservoir, together with the 

plan and sections of the main, were sent for printing.  They were finished by 
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the following Friday.849  Copies of the completed documentation were 

forwarded to Hooper two days later on the 16th February.850 

The preparatory work on the new pipeline and reservoir had reached a 

definite stage:  Henry submitted his invoice for £326 8s. 0d., made up of 

surveys £131 10s. 0d., the design of the new storage reservoir £65 8s. 0d. 

and the design of the new water main £129 10s. 0d.851  For Henry the 

Torquay Water Works project was a major assignment which he had carried 

through entirely on his own account.  Barry was not involved contractually, nor 

was Froude, although the latter must have known what was going on as many 

of Henry‟s letters were written from Chelston Cross. 

As was to be expected, the Torquay Water Works project did not progress 

unopposed.  There was an inquiry into what was proposed.  Sir Samuel had 

his say,852 but Torquay could not continue to suffer droughts so, despite this 

inconvenience, the scheme proceeded uninterrupted.  While the plans 

themselves may have been complete, information on the effect of rainfall on 

reservoir levels remained outstanding.  Henry told Weeks that the result of the 

gauging had been spoilt by the “Railway People” who had been drawing water 

from the system, the impact of which he was unable to assess.  Further, he 

had not received the results of the Warberry gaugings nor did he understand 

what was happening at Chapel Hill.  Also, he was “curious” to see how this 

could account for an increase in pressure in the system.853  These peripheral 

setbacks did not delay the main thrust of events.  The Bill was duly submitted 

to Parliament.  Matters proceeded expeditiously and without any significant 
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delay.854  The Bill passed into law.  All that then remained was to get the work 

done. 

There were matters of detail to resolve first, however.  Did the pipes go under 

the Moreton Hampstead railway in a culvert; if so would it be large enough to 

accommodate any additional pipes needed later?  Further, trial borings were 

needed to find sound rock on the site of the proposed reservoir.  Also 

discussions with the Great Western Railway were required to resolve any 

problems which might arise as the mains were to pass over the Torquay 

branch of the South Devon Railway not under it.855  Another problem which 

had to be dealt with was to ensure that the water supply to Newton Abbot 

railway station from the Newton Abbot reservoir was in no way adversely 

affected by the new scheme.  The water pressure needed to sustain the 

system was to be checked at Chapel Hill, Union Street, and Market Street.856   

At the beginning of July another option was studied, the possibility of a 

storage dam near Dartmoor.  Warrington Smyth was asked to establish the 

best site for such a works in a valley near the Moor.  The granite was of 

considerable thickness in the area chosen but trial borings were needed as 

the drill bits may have to pass through sixty to seventy feet of disintegrated 

granite before hard rock was reached.  This information was important as the 

Committee needed to know the extent of the work required and the costs 

involved before construction started.857 
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With his other obligations pressing it was becoming increasingly difficult for 

Henry to keep abreast of developments in Torquay and its hinterland and do 

justice to his assignments elsewhere.  He tried to pass on the pressure to 

those working for him on site.  In one letter to E. Easton he made his dilemma 

explicit.  His “Torquay friends” were pressing him to help in the “boring 

matters” and that “speedily”.  He was hoping that Easton would respond 

appropriately on his behalf.858  But cajoling was not enough.  Dartmoor granite 

was an unforgiving material; more robust boring equipment was needed.  

Henry asked Weeks whether suitable equipment could be borrowed.  A water 

pump was also needed as the bore hole was deep and in the middle of a 

valley which was itself at a low altitude.859   

The equipment was found.  The price was reasonable so it was hired.  But 

could Hooper, Henry asked, now deal with the matter personally as he had to 

return to London shortly?  The answer was no so the boring was delayed for 

three weeks while Henry returned to Duke Street.860 861  The Committee put 

off its site visit as there was no point in going until the best location for the 

dam had been determined.862  Despite these problems, Henry quoted his 

terms for superintending the work.  He asked for 4% of the contract sum or 

the estimated cost, if no contract at a fixed price was entered into, as his fee.  

Further to this, the Board should pay the cost of a Resident Inspector to be 

employed and paid by him.863  These suggestions did not go down well with 

the Committee.  They thought the terms Henry was asking for were 
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excessive.  His reaction was that he was prepared to put up with low pay if he 

was properly treated by the Committee and those people associated with it.  

Whether Henry was asking for a premium for dealing with difficult people is 

not clear but his willingness to settle for a lesser sum suggests he was more 

anxious to get the work than to hang out for more money.  But, he was not 

prepared to take a “great responsibility” for “almost worthless pay”.  Should 

the Committee be disinclined to agree his terms, they could appoint Russell 

Aitken as their Engineer.864  Henry secured the job, perhaps not on the terms 

he had hoped for, but rewarding enough to make it worthwhile. 

So it was back to the minutiae of the job.  Henry received an offer from Easton 

and Anderson of a borer and tools to carry out the exploratory drilling.865  The 

work was soon finished and just over a week later he was seeking a meeting 

with the Committee to explain the results of the trials and recommend a site 

for the proposed dam.  It would be a substantial structure 1,000 feet long.866  

Henry then submitted an estimate of his professional services and expenses. 

The Committee wanted to know where it stood.  The figures were as follows: 
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                             Item        £         s         d          

Report of the 8th November, 1876      84         0         0 

Superintending Parliamentary Plans and attending 

Inquiry 

    21         0          0 

Parliamentary Plan for New Main     10        10         0 

Constant Service not yet reported but proposed     21          0         0 

Expenses     10         0          0 

Surveyors‟ Fees and Lithographic Charges   351       12         0 

Personal and Office Expenses (Estimated)    50         0          0 

Professional Services  136       10         0  

                                                           Total  538         2         0 

 

In addition, there were other out of pocket expenses to be taken into account.  

The Committee had advanced £500.  Henry proposed to use this to settle the 

surveyors‟ fees of £326 8s., leaving a balance of £411 0s. 0d. to be paid to 

him by the Committee.867 868 

Weeks and Henry visited the site of the reservoir and dam on the 16th 

August.869  Five days later Henry met the Committee to report the progress 

which had been made and to advise them on what he judged it was best to do 

next.  The meeting went well and he wrote to Barry to tell him how satisfactory 

it had been from his point of view.870  Although the plans for the water main 

and reservoir were well advanced, and possibly complete by August, 1877, 
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more information was needed before the scheme could be warranted as 

adequate for Torquay‟s needs.  In view of the unhappy experience the town 

had had and continued to have due to intermittent water supplies, more than 

usual caution was needed before declaring that the new arrangements would 

fully meet the residents‟ needs.  Henry reported to Weeks that 192 million 

gallons had passed through the water gauges he had installed between the 

9th February and the 31st May, 1877.  This was useful but not conclusive 

information.  It had to be related to the rainfall during the same period.871  

Unfortunately, the Board had not maintained a water gauge in the “gathering 

ground” for the reservoir so meaningful information was not available, 

although what records there were showed that 1877 was the wettest year 

since 1869.  Henry decided to install a new gauge.872  The Committee could 

not move forward until it was more certain of the capacity of the proposed 

water supply system.  Another problem surfaced just over two weeks later.  

Henry wrote to Weeks to say that the cost of the reservoir had been 

underestimated.873 

The Committee carried this setback in its stride.  They accepted the increase 

in cost without comment, probably realising that it was better for such 

difficulties to surface earlier rather than later.  Further, the water supply to 

Torquay had to be increased so the extra costs had to be accepted and, in a 

sense, were of secondary importance, because if the work was not done 

water rationing would continue in times of drought.  This would not have been 
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acceptable to the many prosperous residents of Torquay, a town which was a 

pleasant holiday and retirement enclave for the well-to-do. 

So, having reported the costing problem, Henry was able to turn his attention 

to the detailed design of the scheme.  The working pressure available was 

600 feet of water.  This was the drop height between the highest point in the 

system and the lowest level at which water was delivered to the end user.  It 

was fully adequate for a domestic water supply system.  The pipe running 

from the high point, the reservoir, to where the town distribution system 

started was ten inches in diameter:  a large, but not excessive size.874  

Although detailed design continued and specifications were prepared for the 

purchase of materials, Henry still needed to quantify the water flow into and 

out of the reservoir better and to relate this to the rainfall.  The worst possible 

outcome would be that, although the situation had been ameliorated by the 

construction of an enhanced system, the supply problem had not been solved 

under extreme conditions.  Nothing could be worse than the residents paying 

for “a solution” which did not meet their expectations.  Henry had to protect 

the Committee from such an eventuality.  He asked them for a stream gauge, 

costing £75, and a rain gauge £75, £150 in all.875  In his letter asking for 

authority to purchase the equipment needed, Henry gave Hooper his best 

understanding of the capacity of the system he was proposing.  In November, 

1876 he had judged the capacity of the existing reservoir to be 80 million 

gallons.  He now thought it was 100 million gallons.  This volume was greater 
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than that needed to cope with a dry summer such as 1870, to that extent the 

problem was ameliorated.   But the town was still growing.876   

The upshot was the Committee did not accept Henry‟s recommendation to 

purchase the instrumentation.  The reasons they gave for their refusal lacked 

substance.  Despite the absence of definitive information, they decided that 

“the new reservoir need not and therefore should not be made at present”.  

They opined that by monitoring the water consumption, it would become 

evident when the work was required.  Each year it was put off represented a 

saving of at least £500.  The Committee conceded it was doubtful how long 

the expenditure could be postponed but, between times, more information 

could be obtained.877  This decision was a volte face.  While up to this time 

the Committee had seemed determined to engineer the correct solution to the 

town‟s water supply problem, quite suddenly they took fright at the cost.  They 

were not even prepared to put a case for a large reservoir to the public.  The 

Committee just decided to wait and see.  Henry was outraged by the decision 

to reject his advice.  He went on record to Hooper saying ”in questions of this 

sort the Committee had better place confidence in their Engineer”.  The “work 

was essential for properly fulfilling the duties to the Committee and (he) 

cannot do more than on that ground to request a reconsidering of the 

decision”.878  This was strong stuff but Henry was right to make a stand.  He 

could not allow the Committee to set aside his recommendation and leave him 

with the responsibility of ensuring that the water supply to Torquay was made 
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fully adequate by just putting pipes in while leaving the reservoir capacity 

unchanged.879 

As was his wont when confronted with a critical situation, Henry turned to 

Froude for support.  He stressed that his letter to Hooper had been drafted 

and redrafted before it was posted.  As sent it went to the heart of the matter.  

If the situation was left as it was, he hoped the Committee would not wish to 

“impose this responsibility (of ensuring the water supply was fully adequate) 

on their Engineer” as he considered the present design, which consisted only 

of pipework, was defective.  Worse than that, the Committee had taken back a 

decision.  When it last met it had authorised a stream gauge and he, Henry, 

would have been fully justified in putting the purchase in hand but now with no 

gauge he had no means of determining the flow of water.  As far as he was 

aware, the Committee had no “new facts or reason” on which to base its 

change of mind.880   

From Henry‟s point of view, the position he had taken was correct but he was 

running the risk of losing the assignment.  This he could ill afford to do as he 

had few opportunities of working on his own account.  The last possibility 

which had fallen through was the Russian venture and that was. by the 

autumn of 1877, two years in the past.  He had, however, talked the issues 

through carefully before making his stand.  “Barry agrees the propriety of 

taking strong ground” he told Froude. 
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Henry‟s problem was the Committee, the majority of whom he thought “think 

themselves competent to decide on anything”.  This, of course, was and still is 

a perennial difficulty for those giving professional advice, particularly if the 

problem seems simple to the uninitiated.  Hooper had not supported Henry at 

the Committee which was a disappointment as he could have “exercise(d) 

considerable influence” if so minded.  So in the short term at least, the 

metering was a lost cause.  Henry found it difficult to defer to the views of 

“butchers and bakers”.881 

Henry, despite his protestations and concerns, did not force the issue.  The 

improved reservoir was dropped, only the new mains were proceeded with.   

He had made his point and he continued to work on the water supply scheme, 

albeit with bad grace.  He told Weeks his “relations with the Committee were 

not very satisfactory”882 but this seems to have been a last whimper before he 

knuckled down.  Barry probably thought that this was a mistake as it was the 

first opportunity Henry had had, since he was formally appointed Engineer to 

the project, to stamp his authority on the scheme.  Giving in once could be an 

unhappy precedent.  Barry told him as much.883 

Hooper brushed Henry‟s objections aside and demanded estimates for the 

new pipes as soon as possible.   Henry asked Weeks to ”think over” the price 

per ton of conveying pipes from Bovey Tracey or Lustleigh to between 

Tottiford and Hennock.   He also asked for the same information for other 

stations on the South Devon Railway to various points along the line of the 

proposed water main.  Further to this, he requested estimates of the cost per 

yard of laying ten inch diameter pipes between Tottiford and Hennock and 
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between Chapel Hill and Aller.884  While Henry was waiting for this 

information, he turned his mind to the manufacture of the pipes themselves.  

The type and quality of the sand used for the moulds and the cores was 

critical as a smooth bore was needed if the water was to flow through the cast 

iron pipes easily.885  Why he should preoccupy himself with the materials used 

in the casting process is somewhat elusive as it was the end product which 

was of interest to him not the details of how a satisfactory pipe was produced.  

Although Henry may have seen in his relationship with the Committee the 

importance of a clear definition of responsibilities, he does not seem to have 

extended the same principles to his suppliers.  By defining the process, he 

was part relieving the foundry of its responsibility for producing a satisfactory 

product. 

In addition to the logistics of moving materials to the site of the main and 

specifying the casting process, Henry was drawn into negotiations with the 

Great Western Railway concerning the point where the water main crossed 

the South Devon line.886  He thought that the Heads of Agreement which had 

been prepared were more suited to a railway than to a water main but he 

must have been cognisant of how cautious the Railway Company had to be 

about rights to cross its property.  By the 1870s companies like the Great 

Western had many years of experience of difficult landlords and so, no doubt, 

had model agreements to hand to deal with every occasion.887   

The capacity of the water supply project, that is its ability to deliver specific 

volumes of water over  a particular period of time under varying conditions 
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was a source of continuing interest to the Committee.  This was a subject 

which had occupied much of Henry‟s time when he was designing the system 

so he was able to answer the questions put to him without difficulty.  After a 

time he decided it was easier to let Gamble have a copy of the chart he had 

developed for calculating the flow of water through the pipes at various heads, 

that is at various levels of water at the high point in the system, the 

reservoir.888 

About 15 miles of 10 inch diameter bore, ¾ inch thick pipes were needed for 

the principal main. The working pressure for calculation purposes was 

assumed to be 470 feet of water.889  The design of the scheme was coming 

together such that on the 24th October Henry reported to the Committee in 

detail on what had been achieved so far.  While doing so he recommended 

that a start was made to the works:  giving detailed information on what he 

saw as being needed, and providing an estimate of the costs involved.890  

While Henry was confident enough for the scheme to go forward, he was still 

worried that sufficient information was not available on rainfall such that all 

concerned could be satisfied that an adequate water level in the reservoir 

would be maintained in all circumstances.  He asked Weeks for authority to 

negotiate with the local farmers about placing rain gauges at suitable places 

in the valleys so that he could improve the quality of his information.891 

By late November Henry had prepared a list of possible suppliers of the cast 

iron pipes.  These included, amongst others, the Staveley Iron Company, 
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Thomas Spittle, Stewart & Co., The Butterley Iron Company and Cochrane & 

Co.  When writing to Hooper about the foundries he also enclosed the pipe 

specification and a draft form of tender.  In total, some fifteen firms were listed 

as possible suppliers.  All were asked to quote for the 1,090 tons of 10 inch 

and 9 inch internal diameter cast iron pipes needed.    A good response to the 

tender invitation was anticipated.892 893 

Although a number of foundries were within easy travelling distance of 

Torquay, the strength of the British foundry industry lay elsewhere; London, 

the Midlands and Scotland were amongst the areas of excellence.  If a 

foundry was selected which was distant from Torquay, higher inspection costs 

might be involved.  As the sum could be substantial, Henry thought it best to 

get the Committee‟s reaction before he started to evaluate the tenders.  When 

he wrote to Ernest Benedict on the subject, he mentioned Glasgow as a 

possible source for the pipes, presumably to dramatise the issue.  He 

suggested that a fixed sum was paid to the inspector for his services, that is 

independent of how many visits he made to the supplier and that expenses 

should be separated from the professional fee.  If that was done, there would 

be better control.  He thought £10 or £20 would adequately cover any likely 

travelling or other expenses.894  Henry realised that expenses were an 

emotive subject and best “capped” otherwise they could easily become the 

centre of a heated discussion during which those participating in the argument 

lost sight of much larger sums of money such as the cost of the pipes 

themselves.  Although Henry was preoccupied with the tenders, there was 
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much more to the main system than just pipes.  There were stop and sluice 

valves as well.  These would come from specialist suppliers but drawings and 

technical information were needed which Easton & Anderson were due to 

supply.  Henry asked them to send him working drawings for “extra strong” 

valves as he was anxious to make a full technical evaluation of what was on 

offer before placing an order.895 

Although the Torquay Local Board of Health was intending to place a major 

order for pipes, the initial response from the cast iron foundry industry was 

disappointing.  At one stage only three tenders were to hand, so it was with 

some relief that Henry wrote to Hooper to say that although he was 

discouraged by the initial response, he believed that the number would 

increase to six in due course.896  Six quotations was a reasonable number to 

assess.  Three would have been very disappointing as this could easily 

dwindle to two or one or none when the suppliers were evaluated technically 

to determine whether they had the skills and capacity to meet the Board‟s 

needs.  It must be remembered that at the time there were many small private 

businesses in the engineering trade which could quote but had not got the 

substance to execute a contract for 1,000 tons of cast iron piping to an 

exacting specification. 

  Henry‟s first preferred supplier was in Glasgow.  The firm had quoted 

£11,000 for the pipes, a sum to which 3% or £330 had to be added for his 

commission.  But he thought he could eventually get a better price and hoped 

to secure the pipes for less than £10,000.  With the tenders coming in and 

being evaluated, the resolution of the inspection problem was becoming more 
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urgent.  There were two issues from Henry‟s point of view, firstly he did not 

want too much “running about” himself and secondly, the inspector‟s pay 

would part depend on whether a man could be found who was already 

inspecting in the area or whether an inspector had to be sent to the foundry 

specifically to do the Torquay work.  There was also the matter of delivery to 

be thought through, some suppliers might want to ship the castings to 

Teignmouth or Dartmouth.  Others would wish to deliver by rail.  All these 

factors needed careful consideration but the most important issue was the 

Board must get the “best” pipes.897  Henry insisted that the thickness of the 

pipes was critical as they had to withstand a test pressure of 1½ tons per 

square inch.  Further, the internal diameter had to be exactly the 9 inches or 

10 inches called for.  There could be no concessions on the dimensions of the 

pipes whatsoever.898  On first consideration it may seem that Henry was being 

unduly hard on his prospective suppliers but the mains were to be buried on 

occasion several feet beneath ground level and so out of sight and, in a 

sense, forgotten.  It was in the long term interest of the Board that the mains 

were as “right” as possible when laid as   once buried defective pipes would 

be almost impossible to find.  Henry‟s policy was to “get it right first time”. 

Thomas Spittle of Newport, Monmouthshire was emerging as the preferred 

supplier.  Henry corresponded with him on the finer points of the specification 

and called for samples of the cast iron which he proposed to use for the pipes.  

He emphasised that “people” presumably the Board had to be satisfied about 

the long lasting qualities of the product he was proposing to supply.  Henry 

also sought an assurance that he could meet the delivery schedule as the 
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main had to be laid before the beginning of the coming summer.899  The same 

day as he wrote to Spittle with his closing points, that is raising issues which 

indicated that he had decided to proceed with the order, Henry wrote to 

Benedict that there was “no doubt that the pipe order would go to Newport”.  

Work was “very slack” in “those parts”.  Henry suggested it might be worth 

writing to C. Richardson to ask if he knew a good inspector who could attend 

to the work in Monmouthshire.  It was a three month task but there may not be 

further work to follow.  He himself could not superintend the manufacture of 

the pipes so a good local man was needed.  Henry had been taking 

references and he assured Benedict that Spittle was known to do “good work” 

and to use “good iron”.900 

Although Henry may have told Benedict that Spittle did “good work”, it did not 

mean he was completely satisfied that Spittle understood the finer points of 

pipe manufacture.  At the end of December he wrote to confirm that the 

foundry should cast the pipes with the “socket down”.  Having specified the 

casting process in some detail, Henry went on to define his priorities for 

delivery.  The 9 inch pipes were required “most immediately”.  Further, 

delivery “earlier than 8 weeks was provided for”.  This comment suggested 

that Spittle could expect prompt payment as far as Henry was concerned if he 

anticipated the contractual delivery dates.  Further, if Henry could have 100 

tons of 9 inch diameter pipes in eight weeks, he was willing to relax his 

requirements for the balance of the contract and extend delivery by one 

month.901  This letter suggests there were errors in the delivery schedule 
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when it was first placed and that he was anxious to amend it in such a way as 

to cause least difficulty and embarrassment to all concerned. 

Henry was relieved to learn that Spittle had been able to respond so relieving 

his anxieties:  he was “very glad to hear they are (were) executing the works”.  

Spittle had taken a risk and commenced work in anticipation of a firm contract. 

Henry comforted him by adding “he expects (expected) to be instructed to 

proceed in a few days”.902  He was having to balance the need to meet an 

early completion date against a Committee‟s slow decision making process.  

Fortunately for Spittle and Henry, the Board decided to authorise the work.  If 

they had not done this, it could have been very difficult for both of them. 

So, on the 9th January, 1878 Henry was able to send tracings of the sockets 

to the foundry and to instruct Spittle which pipes were to be delivered first and 

to where, in particular which railway station, Torre or Kingskerswell.903  

Although an order had been placed, and Spittle was proceeding with the work, 

certain aspects of the design of the pipes remained to be clarified.  Henry 

continued to correspond with him on the outstanding points during the second 

and third weeks of January. 

Although Henry had advised the other suppliers who had been considered for 

the contract that the work had been placed elsewhere, not all of them were 

satisfied with the letter they received.904  In particular, Cochrane, Grove & Co. 

expressed concern about the decision.905  Why this particular firm was not 

satisfied simply to lose the contract on price, does not emerge in Henry‟s 

letters.  But Spittle‟s behaviour suggests that he was desperate for the work 
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and may have quoted an unrealistic figure.  Further, to commence work 

before he had a firm order was not good practice. 

Spittle certainly lost no time.  Production went forward apace.  By the 25th 

January Benedict was becoming concerned as no inspector had been 

appointed, or so he thought, but Henry had moved quickly and was able to tell 

him in his letter of the same date that he had been appointed, a man of good 

experience in pipe inspecting.906  Fortunately, he was available immediately 

and would attend the foundry on Tuesday, Wednesday and Saturday each 

week.  This was fully adequate coverage but Henry told Spittle that the 

inspector must see every pipe tested and weighed.  He went on to reprimand 

Spittle who, he asserted, had not given him sufficient notice before starting 

work.907  If there was undue haste, much of the responsibility was Henry‟s not 

Spittle‟s. 

Such was the progress that by the second week in February Henry and 

Weeks had to decide which part of the water main to lay first.  They settled on 

the Kingskerwell length.  This decision did not affect the order in which the 

pipes were delivered.  The supply position was good:  the Class E pipes were 

due shortly and would be available before they were needed on site.908  

Spittle continued to rush ahead.  He was soon in trouble with Henry again for 

giving too little notice of the requirement for an inspector.  It was no good 

writing on the 9th, Henry told him, asking for the approval of something on the 

11th.909  All this haste worried him.  He wrote to Sidney Truss, his inspector  

on site, to ensure that more trouble was taken in smoothing the cores of the 
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moulds before the iron was poured.  Henry was anxious, and rightly so, that 

the pipes were as smooth as possible on the inside.  A good finish would 

facilitate the flow of water, taking full advantage of the head available.  He 

instructed Truss to examine “part cut off pipes” to ensure that the iron was not 

porous and so potentially a source of leaks.  It was not sufficient to rely on the 

pressure testing of the finished pipes.  Both these issues had been taken up 

direct with Spittle before the contract was placed.910   

Not content with instructing Truss as to what he expected of him, Henry 

visited the foundry himself.  He was careful not to give too much notice of his 

coming and but when he did he indicated clearly what parts of the 

manufacturing process he wanted to see when he arrived.911  Other matters 

could command Henry‟s attention.  If the pipes were underweight, they were 

not accepted:  16 E pipes were rejected for this reason on 22nd February.  

Similarly, if they were overweight, Spittle was criticised.  All, except ten of the 

D pipes shipped on the 19th February were like that.  Truss was asked to point 

this out to Spittle.912  Henry‟s comments were as much a criticism of Truss as 

they were of Spittle.  It was his responsibility to ensure the integrity of the 

pipes with which the main was being constructed.  As has been pointed out 

before, once buried it would be extremely difficult, if not impossible, to find 

faulty pipes.  Henry was only too aware of this but in his attention to detail he 

was following his father and grandfather.  Successful engineering is not just 

design and manufacture.   
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Spittle did not put matters right immediately.  He continued to dispatch sub- 

standard pipes so Henry decided to invoke another sanction.  Only good 

material would be paid for.  It was not just pipes underweight or overweight 

some were found to be broken on arrival.  This suggested bad packaging and 

loading at the point of dispatch.913  Another problem which can occur with 

suppliers of a particular turn of mind is that, if they persist in sending 

components which are sub-standard again and again, a proportion will 

ultimately get through, which is better for the vendor in the short term at least 

as the firm gets paid for work which otherwise would be scrapped.  Henry fully 

understood how important it was to set standards for, and discipline a new 

and untried supplier.  Once Spittle was performing satisfactorily and 

understood that standards would be enforced, Henry could relax a little.  His 

problems were not limited to Spittle.  He also had difficulties with his inspector 

whom he had to remind that he must mark the spigot end of each pipe as he 

passed it off as satisfactory.  Each pipe had to be so marked to qualify for 

payment.914  What Henry was insisting on was an elementary manufacturing 

discipline:  “traceability”.  Should something go wrong with a pipe, evidence 

that it had been inspected was essential if responsibility for the defect was to 

be determined. 

By the beginning of March manufacture and delivery of the pipes were well 

advanced.915  As so often happens, once production starts to flow the problem 

for the supplier becomes payment and so it was for Thomas Spittle.  Henry 

had to press Hooper to say how quickly payment would follow once he had 
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furnished the certificate of satisfaction for a particular delivery, acknowledging 

that Hooper had first to get the Board‟s authority to pay before he could remit 

the money to Spittle.  So, in the last analysis when Spittle got paid was 

determined by the date of the next Board meeting after Henry had provided 

the certificate of satisfaction.916  The supplier could stand out of his money for 

a considerable time on this basis.  Spittle had to be well financed to cope with 

this state of affairs. 

Henry had not only to contend with the bureaucracy of the Torquay Local 

Board of Health, there were also the complexities of the organisation of the 

Great Western Railway to deal with.  The mains were due to cross railway 

property at Scotts Bridge and Laws Bridge.  In early September P. J. Margary 

of the Engineer‟s Office of the G.W.R. at Plymouth was told that Weeks, the 

Superintendent of the Water Works would give him notice of when the work 

would be done so that Margary could come and inspect it and ensure that it 

was to the Engineer Office‟s satisfaction.917  The water main itself was simple 

enough, the complexity of the project lay in the number of different properties 

the pipes crossed.  Henry was shrewd enough not to take anything for 

granted and was careful to observe the courtesies and protocols which the 

successful completion of the project demanded. 

The working relationship between Spittle, Truss and Henry eventually settled 

down satisfactorily.  The errors and omissions in the manufacturing process 

diminished and Henry responded constructively to the foundry‟s problems 

when these arose.  The pipes were shortened from 9 feet to 8 feet 9 inches to 
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ease the casting process and ensure quality918‟919 but it did mean that more 

pipes, and therefore more joints were needed in the completed main.  This 

increased the possibility of leaks somewhat, although the soundness of the 

system always depended on how well each pipe was joined to the next.  The 

loss of water in the best engineered systems could be significant. 

Difficulties such as the longest length of pipe which could be cast with 

confidence were “good” problems.  Their resolution eased the manufacturing 

process and Henry was soon certificating substantial sums for payment on 

account, that is towards the total contract sum, £500 11th March, £750 18th 

March, £500 3rd April and further approvals such that by the 18th June, 1878 

£3,850 had been approved for payment.920 

Bureaucracy being what it is, the Great Western Railway did not make it easy 

for the second water main to cross its bridges.  A legal agreement was 

required between the Torquay Local Board of Health and the Railway before 

work could proceed.  The legalities moved quickly but not so quickly as the 

production of the pipes so there was a risk that pipe laying would be delayed 

due to lack of formal agreement between the two bodies.921 

During this period Henry‟s work load was increasing and he was away from 

Torquay for much of the time.  His long association with Froude was bearing 

fruit again, this time it was the Iris which demanded his attention.922  This 
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matter will be returned to later, it is mentioned at this point, however, as Henry 

was finding it increasingly difficult to meet all his commitments satisfactorily. 

923  There were other distractions of lesser importance such as Brunel‟s statue 

as well.924  While Henry was living in Torquay for much of the time in the early 

stages of the Water Works venture, by mid March he was advising those 

closely connected with the project when he would be available “on site”.  He 

wrote to Weeks on the 18th March to say he would call on him in the Town 

Hall on Wednesday, no doubt to update him and to be updated, adding that 

he would be in Torquay for the whole week.  For a scheme which was 

progressing satisfactorily this situation of occasional contact between the 

Board and their Engineer was probably adequate but it did leave the 

contractors laying the mains unsupervised on a day to day basis and it left 

Truss alone with the problems of dealing with Spittle.  

With this more relaxed supervisory regime it is not surprising that quality 

problems with the pipes started to occur again.  Henry found it necessary to 

write to Spittle towards the end of March about porosity on the spigot ends of 

some of the pipes.925  It would appear that Truss was not an entirely 

satisfactory inspector, porosity in cast iron is usually clearly visible.  It is 

significant that Henry wrote to Spittle direct:  there is no record of him sending 

Truss a copy of the letter.  There is also the possibility, maybe a probability, 

that Spittle was “trying it on”.  For a supplier who was not overly concerned 

about his long term reputation with London based consulting engineers, this 

was a tempting thing to do.  The castings could not be rectified:  they could 
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only be melted down and the iron used again.  With Henry increasingly off 

site, the problems he had had in the early days of the pipe contract were re-

emerging.  Neither Spittle nor Truss were turning out to be consistently 

reliable.   

Despite the difficulties with pipe quality, the overall project was proceeding 

well.  Ever ready to solicit the help of others, Henry asked Barry to join him in 

an inspection of the Warberry Reservoir at the end of March and to assist him 

with some experiments he planned to conduct using metering equipment.  As 

Barry was not close to the Froude family, it would have been inappropriate for 

him to stay at Chelston Cross so Henry joined him at the Torbay Hotel where 

they both stayed over a weekend.  Barry had business in Exeter the following 

week.926 

The experimental work, together with a knowledge of the parameters of the 

mains system, allowed Henry to “fine tune” the design.  He wrote to Easton & 

Anderson concerning their ability to supply suitable valves, in particular 

whether they had a safety valve which would withstand a head of 350 feet 

without water escaping but would release water at 600 gallons per minute if 

the pressure rose above this level.927  So the orders for the various valves and 

other items needed to complete the system were placed.  On the 23rd April 

Spittle got his last order, this time for an additional 24 E pipes, bringing the 

total for that particular casting to 1,087.  They were to be delivered to 

Kingskerswell.928 
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Although the engineering was progressing, the lawyers still had work to do.  

As was to be expected some of the landowners tried exploit the Torquay 

Local Board of Health‟s needs .  Henry wrote an indignant letter to Hooper at 

the end of April expressing his alarm at “Harris‟s extravagant proposal for a 

price for allowing a second main through his property”.  The Act of Parliament 

which gave the Board powers to construct the water main also provided a 

method by which disputes could be resolved.  This was necessarily a slow 

and possibly costly process.  It was better to avoid conflict if at all possible.  

With this in mind, Henry suggested that the pipe could be laid as cheaply 

across Lord Exmouth‟s land.  It would make a difference to the number of 

pipes needed but he could find out whether Lord Exmouth would allow the 

main to cross his land without raising major difficulties.929  Four days later 

Henry contacted Hooper again to say he could delay pipe laying through 

Harris‟s land for some months, until the following year if needs be.930  This 

information strengthened Hooper‟s negotiating position with Harris or, for that 

matter, with Exmouth.  Henry was in a dilemma.  Pipes were being delivered 

in quantity, 300 tons were due at Moreton Hampstead the first week in May.931  

The order had been placed on the assumption that the main would pass 

through Harris‟s land.  A different quantity and mix of pipes were needed if the 

main was re-routed through Exmouth‟s estate.  So, less than a week after he 

had made the Exmouth suggestion, Henry was chasing Hooper to find out 

how he was getting on.  But committees by their very nature do not move 

quickly.  It was not even certain that the Committee was prepared to consider 

a deviation in the line of the main, although Henry continued to hope that Lord 
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Exmouth “might be a little more liberal – it (the main) shan't do him any 

harm”.932  It followed that it would not do Harris any harm either and it 

assumed that Exmouth would not take the opportunity to make some money 

as well. 

An alternative route for the water main meant that another plan had to be 

drawn up.  The optimum “deviation” route was marked on it in red.  The cost 

of laying this pipe would be approximately the same as in the Harris proposal 

so the saving would be substantially the difference between Exmouth‟s and 

Harris‟s charges.  Henry reiterated his view that Harris‟s proposal was 

“exorbitant” and “should not be given”.  Further to this, he now thought that 

the Exmouth alternative was the better line.933  The latter comment begs the 

question that if this was so, why the Harris route had been chosen in the first 

place.  The episode had all the makings of an unhappy affair.  Whether the 

responsibility for allowing the project to get to this pass rested with Henry or 

with the Board is not clear but it would have been prudent to settle not only 

the line of the water main but also to secure the consent of the landowners to 

it before any expenditure on construction had been committed:  further that 

the arrangements as agreed had been made legally binding before work 

started either in the foundry or on the ground.  Harris must have been 

encouraged by the knowledge of how deeply committed the Board was when 

he started to raise difficulties for them by demanding so much money. 

There was another setback during May.  One of the 10 inch diameter pipes 

burst during a random water test on site.  The failure raised the question of 

how widespread the quality problems were.  No attempt was or could 
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reasonably have been made, to test every pipe in this way before it was used 

and buried beneath the ground.  Henry and the contractors were entitled to 

rely on the tests conducted at the foundry prior to despatch.  Maybe Spittle 

and Truss had just not ensured that every pipe was tested before it left 

Newport.934  It was, however, possible to apply some tests to the completed 

main.  Henry decided to prove the safety valves and so, to a degree, the main 

to ensure that they were in working order and “blew” at the right pressure.  He 

was determined to conduct the test himself and so insisted that nothing was 

done until he arrived on site.  He wrote to say he would come “on Wednesday 

for a few days”.  He was not satisfied with the outcome of the tests and told 

the safety valve supplier, Easton & Anderson, that their product did not meet 

the conditions which had been laid down.935 

There were increasing demands on Henry‟s time.  When his work load was 

light, Barry was indifferent as to how he spent his time but when both were 

under pressure, Barry relied on Henry‟s support.  In May, 1878 Henry, 

however, was reluctant to give way to Barry‟s insistence that he gave him 

more assistance in Duke Street.  This was not surprising as the Torquay 

Water Works project was the first “stand alone” assignment Henry had had so 

there was no hesitation in telling Barry where his priorities lay.  He would 

remain based at Chelston Cross for the time being.936  This response was to 

be expected, not just because of the importance of the scheme to Henry but 

also as it was coming to fruition.  There was just one major matter which 

remained unresolved, that the rainfall would be adequate to keep the reservoir 

                                            
934

 Letter Book 25073 HMB to T. S. Weeks 16
th
 May, 1878. 

935
 Letter Book 25088 HMB to T. S. Weeks 16

th
 May 1878; 25111 HMB to Easton & Anderson 

24
th
 May, 1878. 

936
 Letter Book 25115 HMB to Barry 25

th
 May, 1878. 



 

 

300 

topped up sufficiently to cope with drought conditions over a long period.  At 

the end of the month he received a copy of the official rainfall records and a 

message that the rain gauges had been put in at Tottiford.  Three had been 

sited at suitable points, a number which was just sufficient to give reasonable 

results.937  It remained to be seen whether Henry‟s calculations were correct. 

Henry‟s worries about the pipes were justified but not always in the way he 

had anticipated.  Spittle was not the only problem, the G.W.R. was also at 

fault.  One delivery by rail in June was particularly discouraging.  He was 

“astonished at the number of broken pipes”.  He thought “Spittle will claim 

against the railway”.938   Henry sent Truss a list of the cast iron pipes which 

had arrived at Lustleigh in a cracked condition, adding that they were possibly 

damaged by rough handling between testing and shipment which presumably 

meant that he was suggesting that Truss had not carried through his job 

satisfactorily.  It is unlikely that his formal duties as inspector went as far as 

always supervising the loading of the pipes on to carts or into railway trucks.  

Henry was, however, implying that there was a lack of supervision 

somewhere between the foundry and Lustleigh.939 

 A week later, on the 28th June, Henry complained again, this time direct to 

Spittle.  On this occasion, although Truss had “observed” the trucks being 

loaded, about 36 pipes had arrived cracked.  These could be made 

serviceable by cutting off the ends.  He would accept the delivery on this 

understanding after deducting a suitable sum from Spittle‟s invoice as the 

extent of the damage was not very serious.  If Spittle wanted to claim against 

the railway company, he would send him particulars of the damage but he did 
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not think that it was worthwhile doing this.940  Henry did not make much of the 

problem when he wrote to Weeks about Spittle‟s final account ten days later.  

He told him he had not received sufficient information about the damaged 

pipes or the cost of cutting off the ends.941  So Henry was prepared to forget 

the matter, possibly because Spittle had made his last delivery.  Further, he 

was being paid for his services.  The same day as he wrote to Weeks Henry 

sent Vivian, Kitson & Co; a receipt for £150 for his professional services.  He 

paid the cheque into Drummonds on the 11th July, 1878.942 

Henry wrote to his mother on the 19th July to say that he was going to 

Torquay the following day so he could not visit her on the 20th as promised but 

would come to see her on his return.943   He also wrote to Weeks to say he 

would visit Tottiford with him on the 20th.944  A third letter was written the same 

day to Froude asking whether he could come to stay until Tuesday.945  Before 

he left Torquay after this visit he wrote his final report on the Water Works 

scheme.  It was in the form of a letter to Hooper.  He started by reminding 

Hooper that on the 21st August, 1877 the Water Works Committee of the 

Torquay Local Board of Health had decided that Henry would not be 

responsible for supervising the execution of the works.  His responsibility as 

Engineer was limited to the design of the system as directed by Weeks, 

drawing up the various specifications and procedures for constructing it and 

ensuring the materials as delivered were sound and in accordance with these 

requirements.  When the Committee decided subsequently to do part of the 
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work at Tottiford by contract, Henry had examined the draft documents and 

approved the specifications prepared by Weeks.  These were later submitted 

to, and concurred, by the Committee. 

The work at Tottiford was not being done in accordance with Henry‟s 

specifications and procedures;  it was not being carried through in a proper 

manner.  The specification referring to the trench required that it was at least 

three feet deep.  Water mains needed to be buried to such a depth to protect 

them from frost, damage and displacement.  This was not too much even for 

the elevated section on the sides of very steep hills.  The bottom of the trench 

needed to be regular and in a uniform line so as to avoid abrupt curves and 

undulations in the pipe. 

Henry went on to say that much of the trench was not worthy of the name.  

The upper surface of the pipe was within one foot of the surface in many 

places and in some others there was only eight inches of covering.  Such 

protection there was, was on occasion only due to the earth being held up by 

stone packing further down the hill.  In addition the trenches had not been 

constructed to be free of undulations at the bottom, so joints were made 

frequently at very bad angles.  In some places the main was unsafe because 

it did not have a secure foundation as the trench had been cut into the side of 

a hill.  The places along the line of the main where the pipe tended to be 

nearest to the surface were usually hollows, the very points at which it was 

most likely to suffer injury from ground disturbance produced by heavy rain.  It 

was most important that the prescribed depth of the trench was rigorously 

adhered to, except in those few spots where advantage was to be gained by 

reducing it, but this could only be done where the ground was solid enough to 
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withstand any tendency for the earth to move.  But, there should be no pipe 

joints in such a places.  The part of the main where the trench was the 

shallowest should be laid with a full length pipe. 

In summing up his report to Hooper, Henry said the work had been carried out 

in a “most marked manner” contrary to the specification, the practice of good 

pipe laying and sound work more generally.  He urged the Committee to 

ensure that the work was carried out in accordance with his instructions.  

There was an inference in his reference to the terms of the contract that, in his 

view, the wording was inadequate.  The contractor should only be paid for 

preparing the trench, “per yard forward and per yard deep”. Henry was saying 

that the trench should have been at least three feet deep and deeper if 

deemed necessary, not that it was a maximum of three feet deep and the 

contractor was left to decide where it should be shallower.  This observation 

suggests that Henry thought the contractors were knowingly doing sub-

standard work, to maximise their income by ignoring the specification. 

The letter could have been seen as a criticism of Weeks as the Engineer in 

charge of the works but, he had turned to Henry for support, presumably 

because he had tried to put matters right himself and failed:  “He (Weeks) can 

and does communicate” with the writer (Henry) “for advice, or, further 

instructions”.  In addition, Henry “strongly requested that the work was carried 

out in accordance with his instructions and Weeks‟ directions as Engineer”.  

Henry closed the letter with a request for the Committee‟s decision.946 

How long this state of affairs had been going on for is not clear.  If Henry‟s 

diatribe is taken at its face value, it suggests that much of the work in the 
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more difficult parts of the main‟s path, hillsides and undulations in the ground 

would have to be redone.  In an area which contained so many hills and 

valleys, this meant a large proportion of the route was unsatisfactory.  As 

Henry was not, and never had been, the Resident Engineer he could not have 

written this letter without a lot of assistance, as much of the evidence was 

buried and could not be picked up by eye.  The most likely source of the 

information was Weeks who must have been very concerned about the 

slipshod work, not only of itself but, more importantly, from his personal point 

of view in that as soon as something went wrong, the main froze up, pipes got 

broken or water did not flow, he would get blamed. 

Henry sent a copy of his report to Hooper and Weeks.  In his covering letter to 

Weeks he stressed that it was most important for him to get support for his 

criticisms of the contractors‟ work.  He suggested that he asked Little and 

Phillips, presumably they were members of the Committee, to go to Tottiford 

with him to give an opinion of the manner in which the contractor was doing 

the work.  It was unlikely that the Committee would reject the views of three 

men “of considerable experience”.  There was nothing more that Henry could 

do until he heard the Committee‟s decision.947 

Whether Weeks persuaded Little and Phillips to accompany him on a tour of 

inspection is unknown but the outcome of the next Committee meeting is.  It 

brought down on Hooper a vitriolic letter from Henry.  It opened “I shan‟t be 

doing right if I don‟t remonstrate with you as well as the Committee”.  The 

Committee‟s course of setting aside the opinion of its professional advisers 

was “most objectionable” on the very point upon which it should be accepted, 
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namely the quality of the work.  The works at Tottiford were being “skimped” 

in a “most flagrant way”.  His instructions and those of Weeks had been 

overridden with the approval of members of the Committee.  Knowing how 

influential Hooper was in the deliberations of the Torquay Local Board of 

Health, he must assume that whatever course they adopted must have had 

his approval.948  Henry could not have been stronger in his condemnation of 

the Board, the Committee and Hooper himself.  If the work had been carried 

out in the way Henry had described it, it is difficult to understand why the 

Committee did not concede the points made and take steps to put matters 

right immediately.  In the last analysis, they were exposed, not Henry.  He had 

drawn the issues to their attention in an unambiguous way and been ignored.  

It took the personal attack on Hooper to resolve the matter.  The significance 

of Henry‟s letter would not have been lost upon Hooper, saying, in essence, 

that he could not hide behind a Committee decision when things, as they 

inevitably would, went wrong. 

Two days after the attack Henry wrote to Froude:  he had heard from Hooper  

“of utter surrender”949  But he remained vigilant, he wrote to Weeks telling him 

he had to go to Portsmouth on Admiralty business (the Iris) but meantime he 

should act as Henry‟s representative with “full authority”.950  It is possible 

Henry was being unfair to Hooper in asserting that the position the Board and 

Committee had adopted had his support.  Maybe it was the personal attack on 

him that enabled Hooper to get the Board and Committee to change their 

minds.  There was no point in saving money by skimping if the water system 

failed and required re-working later on.  In fact, money seems to have been at 
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the heart of the problem.  The Board was short of cash.  Henry sent W. A. 

Kitson, Chairman of the Local Board of Health, £2 2s. towards the completion 

of the work.951  It was a miniscule sum relative to the size of the problem but it 

did indicate good will or sarcasm.  The approach of the Board and Committee 

to the problem of the lack of money was an object lesson in how not to 

resolve a difficulty.  The engineering had to be right, the money was a 

secondary issue.  The water supply system would be with the residents of 

Torquay for many years.  The financial problems were transient, it was a 

question of raising more money, not selling the existing subscribers short by 

condoning an unsatisfactory job.   

Henry‟s account of the laying of much of the pipe work system was a root and 

branch condemnation of the contractor and his work.  The formal response to 

the diatribe did not come until mid October.  It was much more measured and 

balanced than Henry‟s accusations.  It asserted that his letter referred to 

about 200 yards only of the two miles of pipeline.  For this short length 

Henry‟s comments were correct, pipes had not been laid at the specified 

depth but the difficulty could easily be overcome as the ground could be 

raised at a trifling “cost”.952  The same day, 15th August, as Henry sent Kitson 

£2 2s. he accepted Hooper‟s invitation to observe the sewage arrangements.  

Sewage collection and disposal were part of the Torquay Local Board of 

Health‟s remit in addition to the supply of potable water.  Henry, wisely, was 

mollifying his erstwhile friends and colleagues in Torquay.953 
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Henry, having re-focused the Committee‟s attention on the importance of 

ensuring a satisfactory outcome to the laying of the water main, turned his 

attention to his residual responsibilities to the Committee.  These included 

closing off Thomas Spittle‟s account.  Like many contracts which include 

numerous successive deliveries, amendments to invoiced quantities to correct 

for defective components, rectification work carried out by the customer and 

claims against the carrier for recompense for goods damaged in transit, long 

and detailed negotiations became necessary.  After discussion with Spittle 

and consultation with Truss, Henry prepared a closing statement  which he 

sent to Truss for his concurrence on the 20th August, 1878.954  There was an 

element of irony in this as Henry had had his problems in dealing with Truss 

who had allowed deliveries as good with which Henry had subsequently taken 

issue.  But Henry had to start somewhere if the account was to be settled 

without undue acrimony. 

Henry never missed the chance of a good social occasion.  He timed his visits 

to Torquay, if at all possible, to coincide with such activities.  One of the 

principal events of the South Devon social calendar was the Torquay Regatta.  

Although Henry could not be described as a talented oarsman, or for the 

purposes of the Regatta a yachtsman, he liked to be seen out and about on 

such occasions.  If business and pleasure could be brought together in 

Henry‟s diary, so much the better.  And so it was with the Torquay Regatta in 

August, 1878.955 

Although Spittle‟s account was being closed off, certain of the technical 

aspects of the water supply system required attention, in particular the matter 
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of the water gauges was unresolved.  The water input / output relationship of 

the supply system to Torquay was still not adequately understood.  The 

debate about the most appropriate instrumentation continued with Easton & 

Anderson even while the pipes for the new system were being laid.  Brass 

would cost more than cast iron and sketches of the various alternatives were 

sent to the supplier.956  While this argument continued, Spittle was moving 

towards a compromise on the monies due to him.  Although he may have had 

misgivings, he decided to settle.  This was probably very sensible as the 

argument about what was rightfully due could have gone on indefinitely.  

Letter writing was not expensive and could be used to delay final settlement 

and so keep money in the customer‟s bank account that much longer.  

Spittle‟s firm was not large, he gave way so Henry was able to write to Hooper 

at the end of August saying that he could now be paid.957   

Gradually the residual problems at Torquay were resolved.  Work on the 

Water Works scheme continued, Henry was no longer directly involved.  This 

was as well as his time was increasingly taken up with other professional 

work, although Weeks continued to turn to him when he was under pressure.  

While the Torquay Local Board of Health had been the architect of many of 

the problems of the Water Works scheme, as the project came towards 

completion, they were not beyond pressing for the system to be put into 

service before this was advisable.  Henry counselled Weeks not to turn on the 

water until all the masonry and other work were complete.  It was wisest to 

use the Tottiford new main only until the Chapel Hill and Warberry reservoirs 
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were full.958  The prospect of abundant water for Torquay opened up the 

possibility of improved supplies for communities nearby.  The feasibility of 

putting not only Torquay but also Newton Abbot and St. Marychurch on mains 

supply was opened up.  Henry suggested to Weeks that the full cost of 

connecting individual houses to the main should fall on the householders in 

question and that if a decision was made to proceed, that such charges 

should become compulsory.  This meant that houses would be put on mains 

supply whether owners wished it or not.  The charge made could be linked to 

the house rental.959‟960  With this last letter Henry‟s involvement in the water 

supply system of Torquay came to a close:  a job well done. 

Being in Torquay so frequently, visiting Chelston Cross, Henry was aware of 

the teething problems of the new water mains system.  There were a few 

difficulties with leaks and the valves, on occasion, needed adjustment.961  

Nothing major occurred.  The confrontation with the Board of Health over the 

shortcomings of the pipe laying contractors had proved worthwhile.  But the 

residents of Torquay had not forgotten how badly they had been represented 

and there were rumours in the early days of April that there were moves afoot 

to oust some of the existing members and elect “better” men to the Local 

Board of Health.962  The change duly took place.  The retiring members were 

rejected and all of the “revolutionary party” were elected in their place.  Henry 

was pleased at the turn of events, the “retired butchers, masons and china 
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dealers (had been) rejected” and “Halliday, a doctor, (and) two other 

gentlefolk (had been) elected”.  The Committee was invigorated by the 

changes and immediately started prospecting new sites for a reservoir.963  In 

due course he was paid for what he had done.  He banked a cheque for £105 

5s. 11d. from the Torquay Local Board of Health on the 28th October, 1879.964   

The plan for constructing a second reservoir at Kennick in the Tottiford 

catchment area was revived.  On the 15th July, 1879 Henry was appointed 

consulting engineer to the Water Works Committee of the Torquay Local 

Board of Health to give general advice and to report on the scheme from time 

to time.  The fee for this was £105 per annum plus travelling expenses.  He 

was to be responsible, additionally, for the preparation of the specification of 

the pipes, advising on the tenders when received and testing the pipes prior to 

delivery.  For these services he was to be paid 2½% of the total outlay on the 

project, including the cost of the pipes.  Henry was thus responsible for the 

specification and quality of the pipe work and general advice only.  The Water 

Superintendent was to “superintend” the “works”, that is the construction of 

the reservoir and the laying of the pipe work system.965   

On the 5th December, 1879 the Torquay Local Board of Health decided to buy  

33 acres for a new reservoir in the Tottiford catchment area.966  Henry 

confirmed it was a suitable site the following April.967  A special meeting of the 

Board was called in the Town Hall, Torquay to appoint an engineer to 

superintend the construction of the new reservoir at Kennick, Henry was put in 

                                            
963

 Letter Book 27144 HMB to Froude 17
th
 April, 1879. 

964
 Letter Book 28112 HMB to Drummonds 28

th
 October, 1879. 

965
 Water Works Committee Minutes16

th
 June, 1879, 15

th
 July, 1879, 21

st
 July, 1879. 

966
 Devon Record Office T.C.56,Torquay Local Board Minutes 6

th
 July, 1878 to 15

th
 May, 

1881, 5
th
 December, 1879, 327. “Local Board” 

967
 Local Board 19

th
 April, 1880, 399. 



 

 

311 

overall charge,968 thus changing the earlier decision.  But progress on the 

works was slow and problem riddled.  The Board met over two years later on 

the 11th October, 1882 to discuss the contract, as by this date the contractor, 

Krauss, was well behind programme and the time allowed for its completion 

had expired.  Nevertheless, Henry recommended that the work was left in 

Krauss‟s hands as the bottom of the reservoir was defective.  Much time had 

been lost due to this.  There was little point in determining the contract.969  

Progress continued to be slow.  There was, additionally, difficulty with the 

foundations of the reservoir dam which were subsiding as poor concrete had 

been used in the structure.970  The Board appointed an independent engineer, 

a Mr. Bateman, to report on the problem.  He found that the leaks were 

caused by fissures in the rock and the concrete was insufficient to retain the 

water.971 

The reservoir was eventually completed the following year, 1884, although the 

Board had had to borrow £22,425 from the Local Government Board due to 

the overspend which had taken place brought about by engineering 

problems.972  It was filled with water for the first time in February, 1885.973  

The Torquay Water Works scheme was one of the very few substantial 

projects Henry Brunel carried through on his own account. 
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Chapter X:  

Barry Railway and Dock 

In November, 1876 Henry received an approach about an assignment at 

Barry in South Wales.  His response to G. F. Adams gives an insight into his 

thinking about his remit as a professional engineer.  He told Adams that he 

had made it a rule not to enter into speculative work, that is to do work on 

what today would be described as a “contingency fee” basis.  An example of 

this would be to prepare a scheme for an entrepreneur or entrepreneurs who 

were considering the commercial viability of a particular engineering scheme 

on a “no fee, no expenses” basis.  The engineer would only get paid if the 

sponsors decided to go ahead and subsequently raised sufficient money to 

proceed.  Henry insisted in his letter to Adams that he would only proceed 

with a scheme if those to whom he was contracted accepted responsibility for 

his fees.  He, in his turn, would then be responsible for the soundness of the 

advice he gave.  Perhaps he was foolish to take this position but having 

formed an opinion, Henry was determined to live with it.  That said, he 

emphasised that he was not particular what work he undertook and he was 

prepared to do odd jobs as they came along.974   

Henry Marc Brunel was obviously a very different type of person from his 

grandfather, Marc Isambard, or for that matter from his father, Isambard 

Kingdom.  Both Isambard Kingdom and more particularly Marc Isambard 

were, to use the jargon of 21st century business management, “pro-active” 

rather than “re-active”.  They made things happen rather than responding to 

events around them.  Marc‟s last work, the Thames Tunnel, was very much 
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his own creation.  He originated the idea, he prepared the prospectus, he 

solicited financial support, he saw the Thames Tunnel Bill through Parliament, 

he fought for the project for many years through all its vicissitudes.  When 

finished, with all its faults which were numerous, both engineering and 

financial, it was very much his own creation.  This was not the world of Henry 

Brunel.  The work had to be brought to him:  he did not take risks.  He was, on 

his own telling, a hired hand.  No work was done on account.  The difference 

in attitudes is more clear between Henry and Marc than between Henry and 

his father.  While Brunel clearly had his own agenda as an engineer, his 

reputation was such that work sought him out.  After a hesitant start, he did 

not have to seek assignments.   

Henry‟s intransigence paid off.  Adams offered him the provisional 

appointment of Engineer to the proposed Barry Railway and Dock scheme.  

When accepting the offer, Henry emphasised that he expected his usual 

professional remuneration should the application to Parliament succeed.  

However, he part conceded the point he had laboured previously concerning 

contingency fees and agreed to do some preparatory work such as exploring 

the G.W.R.‟s attitude to the project at a reduced fee subject to being 

guaranteed the appointment should Parliamentary approval be obtained.  If 

the project did not go forward, he would charge only half his usual rate for the 

Great Western Railway meeting and the work which flowed from it.  He went 

on to say that he would not have sufficient time to do more than satisfy 

himself that the general line of the railway was suitable, further he could 

accept no responsibility for the accuracy of the plans which were prepared as 

a result of the initial study.  Clearly he had given way in part but the real issue 
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was who needed whom more, was it Adams or Henry, or perhaps the Brunel 

name was important, or did Henry just need work despite what he may have 

said to Adams.975 

Although Henry had set his scruples aside and buckled down to the job, he 

remained uneasy about his client‟s financial status.  He wrote to the 

Parliamentary agents, Ingledew, Ince & Vachell (“Ingledew”) to check that the 

Barry Railway and Docks‟ papers of 1865, which had been adopted and 

deposited, had been paid for by the clients.  If the work had not been paid for, 

he suggested that those plans could be used again, subject to the payment of 

a reasonable sum.  He would not use the “old plans” except on this 

understanding.976  Henry was satisfied with the reply he received.977 

Henry was probably the preferred candidate for the appointment as Engineer 

to the Barry Railway and Dock venture as he had worked previously on the 

Penarth Dock scheme and was known to the management of the Great 

Western Railway.  He was well received when the meeting with the G.W.R. 

took place.  Sir Daniel Gooch was present, as were James Grierson, General 

Manager, and Frederick G. Saunders, Company Secretary.  Saunders had 

previously been Secretary and General Superintendent of the South Wales 

Railway.978  The top brass had deigned to attend what was no more than an 

exploratory discussion on a minor, from the technical point of view although 

commercially an important, extension of the railway to Barry Dock. 

  While Henry‟s estimate for the construction of the railway line probably 

startled Adams, it was £122,000, he nevertheless decided to increase it by 
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£30,000 before he tabled it at the meeting.  Gooch and his colleagues were 

not put off by the size of the sum mentioned as it would enable a “well graded 

track to be constructed”.  The dock facilities proposed were as lavish as the 

railway itself.  Riches, who had prepared the figures, liked the broad jettied 

option for the docking facility being put forward, as did Henry.  The estimate 

for the least desirable of the dock schemes was £225,000, for the best 

£325,000.  These sums would provide a good entrance and dock, although 

the figures did not include the jetties themselves.  Gooch was “good enough” 

to listen to the various suggestions and recommendations.  Henry was 

flattered by the attention he was being given by the doyen of the meeting.  

Gooch was sixty years of age.979 

The meeting had gone well and Henry was delighted with the outcome.  He 

told Froude that this was in part due to the strength of the business case, “we 

carried a good many guns”.  Within fifteen months, Henry thought, the dock 

would be handling one and a quarter million tons of coal per annum.  Grierson 

and Saunders could see the opportunity clearly, he asserted.980 981   

In addition to reporting back to Adams, Henry also wrote to Ingledew about 

what should be done next.  The G.W.R. had been sufficiently supportive of the 

idea of developing the dock at Barry and linking it to the South Wales part of 

the Company‟s rail network as to give the sponsors of the Barry Railway and 
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Dock Scheme the confidence to apply to Parliament for an Act authorising 

their construction.  Henry expressed “great surprise” at the financial figures 

Riches had tabled for the dock but as these had been accepted by the various 

parties represented at the meeting, he saw them as no bar to proceeding.  As 

was very frequently the case, the sponsors and their advisors were working to 

a very tight time schedule.  Parliamentary procedures required that if the Bill 

was to be considered during the next session of Parliament, the plans and 

sections of the scheme, plus the draft Bill and all supporting documentation 

had to be deposited at the Parliamentary Bill Office by the 23rd December.  

The Standing Orders would then be published three weeks later.  But if all the 

land owners who had an interest in or could be affected by the proposal, 

together with the coal owners, agreed with the scheme, the sponsors could 

petition for the Standing Orders stage of the procedure to be dispensed with.  

It would be wise to pursue this possibility because of the “enormous output” of 

coal involved.  Henry added that if unanimous support was obtained, work 

could commence on the project from the date on which the plans were 

deposited.  He recommended that Ingledew canvassed the interested parties 

to secure their reaction to his suggestion.982 

Henry realised he was asking a lot.  Unanimous support is difficult to secure 

at any time and in any circumstance.  The factor which was driving the 

scheme and which gave it urgency was the additional profits which would 

accrue to the coal owners if the scheme was finished and operating more 

quickly than the usual Parliamentary procedures would allow.  But as all the 

parties who had to agree would not benefit to the same extent, there was a 
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strong chance that some of those who stood to benefit least, or not at all, 

would try to negotiate for an improvement in their lot.  This could delay the 

deposit of the papers in the Parliamentary Bill Office.  Henry was aware of all 

this so he asked Barry, who was much more widely experienced in these 

matters, if he could advise him on successful cases of late depositions of 

papers.983  Between times Henry pressed on with the work.  He wrote to 

Adams to assure him on this point.984 

The viability of the Railway and Dock scheme turned on the income and 

profits it would generate.  Although the coal tonnages which were forecast 

were immense, the scheme itself was not cheap and the calculations had to 

be done carefully.  The revenue of the docks viewed separately from the 

railway was based on dock dues, sixpence per ton of coal shipped.  Henry 

asked Ingledew if he was right to base the calculations on the coal carrying 

capacity of the ships, rather than the actual tonnage despatched.  This could 

make a big difference to the figures if all the vessels were not fully laden at 

departure. 

The G.W.R. had agreed in principle to pay for the construction of a railway 

from its Newport, Cardiff and Port Talbot main line as far as the dock but they 

had not accepted that the construction of the quays was their responsibility as 

well.  Henry “dearly wants (wanted) them to take all money responsibility for 

the harbour as well as the railway”.  The profit on the shipment of coal could 

amount to nine pence per ton.985  In mentioning this figure he was suggesting 

there was room for the railway to optimise its profits if it owned the whole of 
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the transport infrastructure between the mines and the ships.  The shipment 

of coal from Barry could then become solely a G.W.R. business.  It would be a 

lucrative enterprise if based on only a million tons of coal shipped each year:  

more so if Riches‟ forecasts were realised.986   

Although what Henry suggested about ownership and finance had much to 

commend it, if one viewed Barry Dock in isolation, the view from the board 

room of the G.W.R. was necessarily different.  Gooch and his colleagues did 

not respond immediately, but when they did, Gooch said that the G.W.R. 

would only build the railway, if the coal owners constructed the dock:987‟988  

This made sense from the railway‟s point of view, as although they may have 

forgone some profit by not building, owning and operating the whole system, 

by getting the coal owners to finance the dock they were encouraging them to 

use the facility to the maximum extent possible.  Further, if the coal owners 

financed the construction of the dock, they would get two profits, one on the 

coal they sold and the other for the use of the dock while the railway would 

benefit by transporting the coal from the pits in the Rhondda Valley to the 

dock for shipping.  Although Henry‟s idea was a good one, Gooch was 

probably more prudent in the long run as it locked the coal owners into the 

venture.   

Although the funding issues were unresolved, Henry urged the Agents to 

prepare the Parliamentary papers for the dock part of the scheme, leaving it to 

the G.W.R. to deal with the railway extension.  He still hoped to secure the 

concurrence of all the land owners so that the Standing Order stage could be 

dispensed with.  This would greatly increase the chances of getting the Bill 
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through both the House of Commons and House of Lords during the course of 

the following Parliamentary year.  If the scheme was delayed for another year, 

there could be a competitive proposal to contend with at Barry.  If the coal 

owners and those sponsoring the docks moved forward it may “induce” the 

G.W.R. to act as well.  The whole scheme, railway and dock, could then go 

through in 1877 

As far as the Parliamentary expenses were concerned, Henry suggested to 

Ingledew that they ask the G.W.R. to carry the dock scheme through with the 

railway.  Putting the two schemes together was also sensible from the 

business point of view when it came to the Select Committee stages of the 

Parliamentary procedures, both the railway and the dock could then be 

discussed together. It was better that, although financially distinct, they were 

both included in the same Bill.989 

While Henry was pressing Ingledew to get on with the submission, the 

Parliamentary agents in their turn were telling him they were having difficulty 

in finding subscribers:  “the harbour scheme flags”.990  This was a surprising 

message, assuming the apparently overwhelmingly favourable economics of 

the proposal.  While Henry went to Chelston Cross to join the Froudes, the 

Parliamentary agents continued to work on the sponsors‟ behalf.  Although in 

Torquay, Henry continued to root for the scheme and to hope that the coal 

owners would give their support and meet half the costs of securing the Act of 

Parliament.  It is clear that the G.W.R. was determined that the Barry Railway 

and Dock project would be a joint venture.  In view of the costs involved, this 

was not surprising.  The Directors of the Railway were, however, reasonable.  
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They recognised the problems of drawing a group of business men together 

to cooperate in this way so all they asked for was a pledge rather than a 

commitment from the promoters and supporters that they were in earnest 

about the Barry scheme.  As a demonstration of this good faith, the G.W.R. 

expected that a substantial proportion of the capital required to construct the 

docks would be taken up by the coal owners and not third parties.  They were 

asking that those who would benefit most directly from the scheme “put their 

money where their mouth was”.  This was no more than reasonable, bearing 

in mind how much money was needed to construct the total facility.  Further, it 

reflected the problems inherent in dealing with a committee.  Views may be 

expressed freely but firm decisions and commitments were hard to come 

by.991 

From the G.W.R.‟s perspective the Barry Railway and Dock proposal was an 

interesting but not vital scheme.  Whatever happened, if coal mining in South 

Wales prospered, the railway would benefit as there were outlets already 

existing, other than Barry, which could handle the coal traffic; Cardiff and 

Penarth for example, although the latter was serviced by the Taff Vale 

Railway.  The issue was, therefore, was it worthwhile investing more money to 

enable the Railway to do what it could already do adequately, somewhat 

better?  Henry did not accept the logic of the Railway‟s position, he thought 

that if the coal owners could find £200,000 between them, it might be possible 

to get the balance of the money needed under G.W.R. guarantees.  If the 

dock was in “progress”, that is it was being built, he saw no difficulty in raising 

the money.  From the G.W.R.‟s perspective, if the amount of coal carried was 
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only 10% of the million tons forecast, the railway‟s part of the outlay he judged 

would be sufficiently profitable.  He also opined that if the railway part went 

forward, there was time to obtain support for the docks.  Further, a cheaper 

dock complex was possible.  A fully adequate facility could be built for 

£300,000 plus £100,000 for hydraulic equipment, cranes, jetties and sidings to 

make it fully operational, a total of £400,000.  The G.W.R. would have to 

invest £150,000 in improving the railway, giving a total of £550,000 in all.  If 

the profit on shipping one million tons of coal per annum was l0½d. per ton, 

£43,750 for the year; this represented a return on the capital invested of 

8%.992  Put this way, the figures were good but not so overwhelming as Henry 

had implied earlier.  Gooch‟s reticence was now that much more 

understandable.  The prospects were sound enough but the risks had to be 

shared.  The coal owners had to be locked in. 

The days slipped by.  Henry had nothing to tell Gooch and Grierson about the 

attempts being made to raise money for the dock scheme.  He was becoming 

increasingly disillusioned with the coal owners and their reluctance to provide 

the finance so he turned his attention to preparing the cheaper but viable dock 

scheme he had outlined earlier.993  This was a big change from the expansive 

approach he had adopted originally.  But needs must and he set to with a will.  

However, Henry could only delay his meeting with the G.W.R. for so long as 

the Parliamentary deadline date was approaching fast.  He met Grierson on 

the 12th or 13th of December and explained to him the reasons for the delay 

and the late deposit of the documentation at the Parliamentary Private Bill 

Office.  Once he had set forth his apologetic, he put an alternative financial 
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proposal to Grierson.  If the G.W.R. agreed to construct the railway for 

£150,000 and contributed £100,000 towards the dock and the coal owners 

gave £100,000, a total of £350,000 in all, it should be possible to borrow 

£120,000 without undue difficulty.  Henry then laid his figures on the table.  

The revised estimate for the dock was £225,000 including “the entrance 

works”.  To this sum £135,000 had to be added to finish out the facility.  The 

coal handling capacity would then be 1,500,000 tons per annum.994    So the 

scheme was feasible, Henry asserted, even though the funding proposal still 

fell short of the money required995  In effect, Henry was trying to put the 

burden of financing the project onto the Railway.  Grierson was not impressed 

by what had been put to him.  He said that the G.W.R. public shareholders 

would follow “in the wake of the big people”:  if the coal owners showed 

confidence and put their own money at risk, the G.W.R. would follow their 

example. 

Henry was worried about the outcome of the meeting as indeed he should 

have been.  One of the parties to the venture, the coal owners, who, he 

believed, stood to gain from the construction of the railway and the dock were 

not prepared to back the project to any meaningful degree.  He decided to 

write to Gooch.  This was done the same day as he reported the Grierson 

meeting to the Parliamentary agents, 13th December.  It was clear from the 

tenor of the letter that Henry realised Grierson was not convinced and the 

                                            
994

 Letter Book 21163 HMB to Ingledew, Ince and Vachell 13
th
 December, 1876. 

995
 This sort of relationship between the equity capital and borrowing, that is the enterprise 

could borrow  up to 33 1/3% pf the sum put up by the shareholders, was likely to be accepted 
by Parliament.  This method of funding was commonplace at the time.  What demarked what 
Henry was proposing from the general run of such financial structures was that the £120,000 
was needed to meet the estimated capital cost of the works.  Powers to borrow were usually 
granted to enable a company to meet overspends against estimates.  It is likely that Henry 
was relying on the financial strength and probity of the G.W.R. when putting forward this 
suggestion.  It was an admission of weakness, Grierson saw it as such. 



 

 

323 

project was on the brink of collapse.  He couched his submission in technical 

terms, probably a shrewd approach, as Gooch was essentially an engineer.  

Henry explained that the enclosed area of the cost reduced dock was still as 

much as 70 acres.  This was substantial enough to “admit a very large trade”.  

He then reiterated the financial figures he had given to Grierson.  The cost of 

the entrance works and the “shell” of the dock was £225,000. The  hydraulic 

machinery, sidings and jetties would add £135,000.  He went on to say that 

the facility proposed for Barry was greater than that existing at Penarth.  He 

re-affirmed that the dock would be able to handle upwards of 1,500,000 tons 

of coal each year.  Further jetties could be added to increase this tonnage by 

a factor of six or seven if needs be.  Henry closed his letter by saying that he 

had learnt from “trustworthy sources” in Cardiff that the coal owners were 

“earnest in their support” but each was waiting for another to make the first 

commitment.996  If Henry is to be believed, the coal owners were hardly 

entrepreneurs.  This letter smacked of desperation.  How Gooch felt about 

Henry‟s appeal to him over the head of his subordinate before Grierson had 

had the opportunity of expressing a view to the Railway on what Henry had 

said to him, goes unrecorded but Henry was certainly fighting his corner.  

Gooch would have respected him for that. 

Four days later, 17th December, Henry was still in a quandary.  No meaningful 

response had been received from the coal owners and he had had no 

indication from the G.W.R. as to what they proposed, if anything, to do.  He 

went as far as telling Ingledew that he was disappointed with the Railway for 

not clarifying its position.  This was a naive reaction.  It was Grierson probably 
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supported by Gooch, who was being realistic.  If the docks scheme was a 

profitable as Henry was asserting, the coal owners should have jumped at the 

opportunity they were being offered:  it could make a big difference to their 

businesses.  For the G.W.R. it was a small addition, albeit potentially 

profitable to an already large undertaking. 

Henry did not seem to see the obvious.  He speculated that there was a 

division of opinion on the Board of the G.W.R..  It was unlikely that this was 

so.  The Directors would not have taken a corporate view at this stage.  There 

was nothing to discuss as no proposal had been prepared which was 

acceptable to both parties.  The other thought that Henry had, which was 

much more likely, was that the coal owners could be afraid to come forward 

as they may have to bear the brunt of the costs of building the docks if the 

others “run (ran) away”.997  If that was so, it did not say much for the men 

involved.  They could have pledged themselves while placing a “cap” on their 

liability.  The coal owners‟ indecision and the Railway‟s position continued to 

occupy Henry‟s mind in the days which followed.998  There was some sign of 

movement when a group of “freighters” met to discuss the dock proposal.  

Two of them, Treherne and Jenner undertook to promote the venture.  

Jenner, who was a landowner, offered to help by taking £5,000 in deferred 

shares for his land, land which was needed for the scheme.999 

With Christmas coming and the G.W.R. not rushing to make a decision, there 

was little that Henry could do to expedite matters but his mind was turning to 

the possibility of the scheme not going forward.  He told Ingledew that if the 

project was abandoned or rejected, he would make no charge for his services. 
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He had learnt recently, however, that Marriott & Jordan had been asked to 

prepare an estimate for constructing the dock.  This suggested that some of 

the sponsors thought that there was a case for proceeding.  If this was so, 

even if the scheme broke down, he could make a claim for half his 

professional charges.1000  This indicated that Henry felt that if the sponsors 

were prepared to instruct Marriott & Jordan and so incur some expenditure, 

possibly he was entitled to some reward whatever the outcome.  The position 

Henry was taking in the third week in December was different from that which 

he had adopted at the outset of the Barry Railway and Dock enterprise.  He 

duly supplied Marriott & Jordan with his part of the estimates on the 22nd 

December.1001  He confirmed to Ingledew he would charge for such work from 

then to the end of the month.  The cost of this, if limited to the estimates, 

would not exceed £5.  He went on to repeat his previous statement that he 

would make no charges for his services other than the £5 unless the scheme 

went forward.  Henry‟s ambivalence on fees suggests that while he was 

anxious to receive some remuneration, he was concerned that his attitude 

should not offend the scheme‟s sponsors. 

Henry then considered the estimates for the railway.  The figures put forward, 

which had been discussed with Gooch, were for a double line at an estimated 

cost of £122,000.  The permanent way recommended was of a high standard 

and so suitable for heavy traffic.1002  But there was no reason why the 

proposal should not be reduced to a single track as a double track, Henry 

opined, was not desirable or necessary for a mineral line.  He suggested that 

a single track could be built for £87,000.  There  was thus an opportunity to 
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reduce the initial outlay.  Gooch thought, however, that it would be prudent to 

ease the gradient of the line.  This would cost an extra £30,000, but the 

G.W.R. reiterated that it would build the railway as originally specified if the 

sponsors of the dock so required.  The overall situation was therefore 

complicated but Henry thought it would be a pity if the scheme failed because 

the sponsors‟ committee did not understand what the various options open to 

them were.  However, they should be aware of the conflict between the 

“magnificent promises of the (coal) traffic and only having a single line to work 

it”.  That said, Henry reiterated that a single line was adequate but all 

committee members should be aware that a single line” may have to meet 

heavy opponents in Parliament”.  Those scrutinising the Bill would be aware 

that when the Penarth Dock was opened they had double track access and 

“magnificent siding accommodation”.  The advantage of the single line was 

that it would save £35,000 and so encourage investors but this could be offset 

if the G.W.R. reduced its contribution to the sum needed for the total 

project.1003   

Nothing that Henry was suggesting as possible could mask the underlying 

problem.  Those who stood to gain most, the coal owners, were showing few 

signs of giving the Barry Railway and Dock project  the support which its 

business prospects purported to justify.  In addition to the reasons touched 

upon by Henry in his letters, the proximity of a similar facility at Penarth may 

have been a problem as it was only four or five miles away from the proposed 

Barry site.  Henry conceded that the facilities there were excellent.   Henry 

made a telling comment about the coal owners in a letter to G. F. Adams:  
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they were “people of great energy with other people‟s money but supposes 

they have spent large sums on big pits, a very moderate subscription would 

put the scheme on a sound footing and it was always in their power to make it 

pay by sending coal through (it) but they are all afraid of speaking first”.  This 

was a reiteration of what Henry had said earlier.  He must have found it all 

frustrating.1004  The point he did not make was that the coal did not have to go 

through Barry.  The coal owners knew this very well, they were already 

exporting, probably through Penarth.  The Directors of the G.W.R. knew this 

also. 

Such were the imperatives of the situation that Henry wrote to Ingledew on 

Christmas Day.  He finally accepted that the “freighters” would not subscribe 

so his scheme for financing the works had fallen through.  No mention was 

made of the coal owners‟ position.  The rest of Henry‟s analysis of the 

situation was no more than inconclusive doodling and speculation on what the 

attitudes of the various parties might be, the G.W.R., the coal owners and the 

freighters.1005 1006  Ingledew‟s response to the Christmas Day letter was to ask 
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Henry to go and see Grierson.1007  The meeting when it took place was 

inconclusive.  It left Henry still seeking support which showed no signs of 

being forthcoming.  He was trying to work between the G.W.R. and the coal 

owners asking each to commit to the enterprise by trying to interest them 

separately in his proposal.  At no stage did he attempt to get all the parties 

together to resolve the problem one way or another.  Perhaps they were so 

obdurate as to be not prepared to meet as a group.  Ingledew was clearly 

confused and dissatisfied with this state of affairs.  Henry was obviously 

floundering and getting nowhere1008 so Ingledew decided to seek an interview 

with Gooch.  If the Bill was to retain any chance of going before Parliament in 

the next session, the Parliamentary agents needed to know where the 

Railway stood.  The date on which papers were due to have been deposited 

was already past.  Only decisive prompt action stood any chance of 

recovering the situation.1009  Time continued to pass.  On the 2nd January, 

1877 the meeting with Gooch had still not taken place.  Henry was trying to 

assemble a list of coal owners who could be willing to participate in the 

enterprise.  He thought he might get eight firms which were prepared to 

commit themselves.  This prospect list could be supplemented by four 

“combination tips”.  Some reasonably firm information was needed before the 

next G.W.R. Board meeting.1010  Henry‟s letter to Ingledew did not exude 

confidence, all remained tentative. 

In addition to the problems the sponsors of the Barry Railway and Dock may 

have had, and they were intractable enough, the G.W.R. also had its 
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difficulties.  The Taff Vale Railway had to be involved in any development 

which could affect its business.  There was, however, every prospect that the 

two companies would reach an accommodation as it was in both their 

interests that they should do so.  For once Henry could give Ingledew good 

news, “he was not surprised (that the) T.V.R. and G.W.R. may settle” but he 

added enigmatically that if the scheme was dropped before the G.W.R. had 

settled with the T.V.R. they would not find the T.V.R. easy to deal with.1011‟1012 

On the 5th January the Barry Railway and Dock scheme was still alive, just.  

But the complexity of what was going on and the lack of commitment on the 

part of the coal owners and “freighters” was about to put an end to Henry‟s 

misery.  However, he was still trying and did not intend to give up.  He was 

finding reasons for not pressing the “freighters” for a decision.  The sponsors 

could put off asking them to take shares for a time.  It might be possible to 

persuade them to “stomach” the G.W.R.‟s refusal to bargain over the rates the 

“freighters” would have to pay for the railway‟s services.  Henry told R. W. 

Williams he would do “anything to secure the attendance of the freighters at 

the Monday meeting” with the G.W.R., adding that it was best that they should 

say nothing about capital when they got there.1013  This was desperate stuff.  

The following day, 6th January, Henry wrote to an old friend, T. Codrington, 

telling him that the Barry Railway and Dock scheme had collapsed.1014 
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Why G. F. Adams persisted in pushing the scheme for so long when it was 

obvious that the support needed was not forthcoming from those who would 

benefit from it is not clear.  Henry should have recognised the reality of the 

situation early on and advised Adams to abandon the idea.  There was no 

need for a coal dock at Barry.  The shrewdest players in the drama were the 

Directors of the G.W.R.  The Board and Managers of the Railway did not 

refuse to cooperate, they just let circumstances demonstrate the reality of the 

situation for them.  By doing this they were being reasonable and patient and 

so made no enemies. 

All that had to be done once the project had collapsed was to tidy up the 

documentation and finances of the scheme and to let those who did not know 

already what had happened.1015  Henry wrote to Brereton advising him that he 

would charge his time and expenses on a quarterly account basis “in 

mitigation of his salary” and as separate items.  This wording suggests that 

although he was acting on his own behalf at Barry, he was retained by 

Brereton on a salaried basis.  He was thus offering to offset his fees from 

Barry against this salary.  Brereton would then not lose out because Henry‟s 

services had not been available to him while he was working on the South 

Wales project.1016 

The reason for the collapse of the Barry project is clear.  It was desirable but 

not essential.  There was an equivalent facility at Penarth which appears to 

have been fully adequate to meet the needs of the South Wales coal export 

trade when taken in conjunction with other port facilities in the area.  The 

geographic location of Barry was more favourable for some pits but once the 
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coal was loaded at the dock, the fact that it had to travel some four or five 

miles less than if it had gone to Penarth was not a significant consideration as 

it represented only a small incremental cost.  Further, Barry would have 

undermined the profitability of Penarth in the short term and permanently 

unless the trade was growing rapidly.  It was also possible that some of the 

coal owners who could have invested in Barry already had a stake in Penarth.  

They would have seen no benefit to themselves as shareholders as opposed 

to coal owners by competing against themselves.  This was probably the 

reason the G.W.R., even though it was the Taff Vale Railway which served 

Penarth, refused to negotiate on rates for transporting coal to Barry.  Maybe a 

massive growth in the coal export trade would have justified Barry, but 

Penarth was, on Henry‟s own telling, a fine facility and could probably have 

been expanded to meet any extra demand more cheaply than building a new 

facility at Barry.   

Obviously there is a large speculative element in this discussion of the Barry 

case.  If one has to rely on Henry‟s correspondence, one has to conclude that 

he gave little attention to the overall commercial situation.  It can be argued 

that it was not part of his remit to do so but he should have realised that there 

was not the support from the interested parties, the coal owners in particular, 

earlier.  Gooch and Grierson certainly did understand the situation if one 

judges by their actions rather than their words.  They dragged their feet, 

constructively in the interests of the G.W.R. 

It would be easy to form the view that Henry had more than his fair share of 

aborted engineering schemes.  This is not likely.  A large proportion of 

projects, even those which got as far as obtaining Parliamentary approval, 
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never went forward, either because the money could not be raised or the 

sponsors had second thoughts.  On a number of occasions Acts of Parliament 

were obtained purely to frustrate other people‟s attempts to get a similar 

project off the ground.  This was particularly true of railway lines where an 

alternative scheme was put forward to undermine another proposal.  Although 

Parliamentary Select Committees did try to establish the economic need for a 

particular project, they relied upon the evidence put before them, for and 

against.  They did not conduct their own independent inquiries.  Marc and 

Brunel were particularly adept at developing arguments for their pet schemes.  

Marc, for example, in the case of the Thames Tunnel, Isambard on numerous 

occasions.  The extent to which Parliament could be persuaded is manifest in 

the case of the Clifton Suspension Bridge.  There was no case for it in the 

1830s nor, yet again, when the project was revived in the 1860s.  All this was 

foreseeable at the time.  However, if there was apparently sufficient money to 

finance a scheme and it had strong local support, it got the go-ahead from 

Parliament anyway.1017  The difference between the Clifton Suspension 

Bridge and the Barry Railway and Dock scheme is that in the latter the local 

business community was realistic in its own interest. 

Although Barry had occupied much of Henry‟s time in the closing months of 

1876 and into January of 1877, he had no other significant commissions of his 

own except the Torquay Water Works scheme which was coming to a close. 

There were a number of minor interests such as the “speedle” but these were 

of little consequence at the time.1018  Further, he had some work from John 
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Wolfe Barry and Robert Brereton but it did not amount to much.  His interests 

were largely reduced to his private life and his father‟s statue and its 

setting.1019  He had time on his hands so he turned his mind to his 

professional status.1020   

Henry was conscious that he was not progressing as an independent civil 

engineer as well as he had hoped, so he tried to restore his self esteem by 

becoming a full Member of the Institution of Civil Engineers.  With his 

connections he did not lack eminent men whom he could approach for 

support.   He asked Sir William Armstrong to sponsor him1021 but when he 

contacted Sir Frederick Bramwell1022, a Member of the Council of the 

Institution, he had a less than fully supportive response.  His proposal form 

was returned with a covering letter explaining his reservations.  This was a 

setback so Henry turned to Barry for his comments telling him that he had 

“great confidence in his opinion and judgment”.  If Barry thought he should 

have put forward for a “subordinate engineering class” he would “bow to his 

opinion and withdraw”.  Henry added that without the status afforded by 

Membership of the Institution, he had “no hope of holding his own in the trade” 

but he was “vain enough to think he is (was) qualified to become a 

Member”.1023  He must have received a satisfactory response from Barry as 

he was elected a Member of the Institution of Civil Engineers on the 6th 

March, 1877.1024  Henry was also a Member of the Institution of Mechanical 
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Engineers by this date, having been elected four years earlier in 18731025 but 

from his perspective and the perception of the engineering profession at the 

time, it was much more important he was a “Civil” than a “Mechanical”.1026  

The extent to which the name Brunel, when linked to the prestige and 

standing of his sponsors, helped him to secure the Membership he coveted is 

an interesting speculation but what is certain is his name was no drawback.  

He was approaching his thirty fifth birthday when he was elected a Member of 

the Civil Engineers.1027  His father had been a Fellow of the Royal Society let 

alone a Member of the Civil Engineers for many years at this age.1028 

In January, 1877 Froude sought Henry‟s advice about a matter which had 

arisen some years earlier.1029 Ramus had alleged that Froude had lodged a 

misleading report on a series of rocket trials with the Admiralty.  This assertion 

had been in the form of a letter dated the 20th June, 1873.  The Admiralty had 

written on the same subject a week later, the 27th June.  Though all this was 

over three years earlier Henry insisted that the matter had to be dealt with as 

it had become an issue again.  He asked his brother‟s opinion.  Isambard, 

who studied all the relevant papers, suggested that Froude had four options: 

1. Let the matter drop. 

2. See Ward Hunt and through him J. S. Handy. 
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3. Write a short statement which could be printed and published along 

with the Ramus letter of June 20th and the Admiralty letter of June 27th . 

4. Write a long comprehensive statement along the lines of the one he 

had already sent to Henry. 

This list of alternatives could have been of no help to Froude as it just listed 

what his options were.  It did not advise what was best in the 

circumstances.1030  Henry was, however, shrewder than his brother.  He 

suggested that Froude should not just think about the truth of the matter but 

how this would be seen by the public.  This implied that his view was “the 

least said, soonest mended”.  The facts were less important than how they 

struck the onlooker. 

Ramus had proposed a propulsion system in which a rocket was mounted on 

a float.  Froude had tested the equipment and submitted a report to the 

Admiralty.  The results had not come up to Ramus‟ expectations.  When he 

approached the War Office about this, he was, in his view, snubbed.  The 

reality was that the floats had not reached the speeds that Ramus had 

claimed for them.  He was imputing that one or other of the parties was acting 

in “mala fides”, bad faith, so he proposed to take it further by having the 

matter raised in Parliament through a petition. 

This was a complicated situation involving not only Froude himself but also 

two government departments, the Admiralty and the War Office.  Obviously, if 

Froude had performed the experiments and reported his findings in “good 

faith” there was nothing to fear except for misrepresentation by one or more of 

the other parties and how the wider world saw what was going on.  Froude, 
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although very talented, tended to be lazy and difficult to motivate.  Ambition 

and misrepresentation were alien to his nature so it was not surprising he was 

reluctant to be drawn into what could be a long messy and inconclusive affair.  

Henry‟s long letters to him on the subject looking at the problem from every 

angle he could think of, were designed to allay his worries and stiffen his 

back.  In this Henry was successful.  Froude showed resilience and the 

problem went away, if one is to judge from Henry‟s letter book.  There were 

no further references to Ramus after the 28th February when Henry advised 

Froude to ask the Admiralty to get an authenticated copy of the petition 

referred to in Ramus‟ letter to the Admiralty.1031  Perhaps Froude had just over 

reacted to Ramus‟ onslaught. 

Passing reference has been made to the speedle dynamometer.  This was a 

device for measuring the horsepower of a steam engine.  In the cases Henry 

was concerned with it was invariably the indicated horsepower of the engine 

or engines powering naval vessels undergoing sea trials that were being 

assessed.  The first mention of the device occurred in a letter to Isambard 

about a visit to Sheerness at the end of December, 1876.  The following day, 

28th December, he wrote to Beauchamp Tower who was intimately involved in 

the design, manufacture and proving of the 3,000 indicated horsepower 

speedle dynamometer, that he would be unable to attend the initial trial of the 

prototype equipment which was due that week.1032 1033  This was unsurprising 

as Henry was deeply involved in the Barry Railway and Dock scheme at the 

time.    However, by the end of the second week in January, 1877, after a 
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period of frenetic activity, the Barry proposal collapsed and Henry was 

effectively out of work.  He told Froude that rather than do nothing he would 

be glad to work as an ordinary engineering draughtsman on the speedle.  

Froude did not take to this suggestion.  He indicated that it was not Henry‟s 

type of work, but added that George Rendel was hoping to employ a 

draughtsman at £2 2s. per week on the project shortly.  Henry took the hint 

and approached Rendel about the possibility of employment, he also sounded 

out G. Easton about work.  He accepted Rendel‟s offer of £2 2s. per week as 

a draughtsman.  However, he told Froude he hoped that he would soon find 

something which was more appropriate to his skills and experience.  He was 

available at a week‟s notice should his services ever be needed.1034 

One of the best characteristics of the relationship between Henry and Froude 

was that although they could differ, as they did initially over the speedle, it did 

not affect the fundamentals of their relationship.  They could be mutually 

supportive while differing in opinion.1035  This made it easy for them to change 

their minds.  By mid February Henry got what he wanted.  He was working on 

the speedle project for Froude.1036  He gave it his best efforts.  Progress was 

not quick.  The instrumentation was still being constructed in June, although 

the trial was imminent.  Henry was detailed by Froude to look after the 

electrical parts of the system, although there was nothing in his training and 

experience to justify such an appointment.1037  This did not stop him 

approaching his task with enthusiasm.  Lack of confidence or reticence in 

engineering matters was not a Brunel family characteristic.  He asserted in a 
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letter to Tower that he could fit up the electrical circuit in “first rate style”, 

although some adaptation of the recording paper cylinder was needed, a new 

timer also had to be fitted.  The location of the speedle was not critical but it 

would be best to put it in the deckhouse.1038  Henry travelled to Chatham to fit 

up the system the last week in June.1039  On the 25th June he got the 

“electrics” to work but a problem remained with the gear train which Tower 

had supplied:  it had “come to grief”.  This difficulty was not intractable and the 

train could be put right in time for the ship‟s trials the following day.  He 

commented that the drive shaft from the Brotherhood engine to the screw was 

very stiff and would require easing.  Henry‟s other comments on the 

propulsion system of the Temeraire, the ship on which the speedle was being 

fitted, were not of major importance.1040  When the engine trials were finished, 

Henry‟s next task was to interpret the diagrams generated by the speedle.  He 

set about his work with a will but he found the job a “drudgery” and it was a 

few days before he could plot the results in graph form to his satisfaction.1041  

Once he had finished his report for Tower, the speedle assignment ended.1042 

Although by 1877 it was many years since their father had died, Henry and 

Isambard were as determined as ever to perpetuate his memory.  The 

memorial window in Westminster Abbey was long since finished but there was 

no statue in a prominent position in London to commemorate his life and 

achievements.  Sir Joseph Bazalgette, who was responsible for, amongst 

other schemes, the London drainage system and, more particularly in this 
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context, the Victoria Embankment, was one of those with whom Henry 

corresponded in January, 1877 about the possibility of setting up a statue of 

Brunel.1043  He received a favourable reply and R. Norman Shaw was charged 

with designing a suitable effigy:  Lucas Brothers were chosen to cast it.  

Design and manufacture progressed but slowly.  Isambard and Henry‟s 

indecision on what was required compounded the delays.  Weeks passed 

during which very little of value was achieved.  April arrived with the Lucas 

Brothers still awaiting design details from Shaw.1044  Both Isambard and 

Henry were separately in touch with both the designer and manufacturer, this 

cannot have helped.  A four sided correspondence is not designed to resolve 

issues quickly and without confusion.  A man with Henry‟s background should 

have understood this and been decisive about who should correspond with 

whom.1045  Eventually the major issues were resolved and minor matters such 

as the precise inscription on the plinth were agreed and work proceeded, if 

still slowly, at least satisfactorily.1046 

Dealing with Henry Brunel must have been a frustrating experience at times.  

He had an all-consuming interest in detail and could be very fussy about 

matters which others probably thought were of little or no importance.  He 

could intervene and stop all work proceeding.  He did this in the case of the 

inscription on the plinth of Brunel‟s statue.  The wording had been settled, as 

just mentioned, but when he saw it “in situ” he insisted on a change.  

“Isambard Kingdom Brunel CE died 1859” became “Isambard Kingdom Brunel 
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Civil Engineer died 1859”.1047  Henry was right on this occasion.  CE probably 

meant nothing to the average passer-by.  Civil Engineer was more explicit and 

was the correct description of Brunel‟s profession.  But the same passer-by 

would probably have been confused by the use of the adjective “civil”.  The 

word “engineer” was thus possibly more intelligible but, from Henry‟s point of 

view, it was not an adequate description of the profession.  There was no 

correct answer but Civil Engineer was undoubtedly preferable to CE. 

Seeing the statue full size and in three dimensions drew more comment from 

Henry, “get rid of the frock coat tail from the bronze statue”, it was “very 

distasteful”.  Probably feeling guilty about this change of mind, it was very 

expensive to make changes such as this after the casting had been finished, 

Henry assured Shaw that Isambard and he were willing to bear the cost  of 

the alteration personally.1048  Two days later Henry had further thoughts.  The 

frock coat was still his principal worry.  He told Shaw to “cut away rearward of 

two folds of the coat”.1049  The next day it was the inscription again:  

“Isambard Kingdom Brunel Civil Engineer Born 1806 Died 1859” was decided 

upon, but he still was not fully convinced,   The text was to be pencilled on the 

stone and approved by Henry personally before it was incised.1050  At last the 

details of the statue were settled.  No doubt Shaw breathed a sigh of relief.  

On the 26th June the completed work was in position on the Victoria 

Embankment between the Temple station of the Inner Circle Underground 

Railway and King‟s College where it still stands today.  Henry asked 

Bazalgette not to have the hoarding, which surrounded the statue, removed, 
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expressing the wish that his “Board”1051 should not do this until it took over the 

statue and “upheld” it as a public monument.1052 

In addition to putting the statue in position, the Brunel brothers agreed to 

complete the garden in its immediate vicinity.  Bazalgette insisted that this 

was done and the hoardings removed before the Board would accept 

responsibility for the statue.1053  Further, his acceptance was conditional upon 

the work being carried out to his officers‟ satisfaction.1054  All that then 

remained was to dispose of the old plinth, the one which had been incorrectly 

incised.  Henry asked Shaw how to sell it.1055‟1056 

In addition to the Biography, the Window in Westminster Abbey and the 

Statue on the Victoria Embankment, all three were memorials to Brunel, there 

was also a chapel at Barton, Torquay.  This was built in 1875, although the 

land for it had been purchased by Brunel himself in 1852.1057  Perhaps he was 

thinking  in terms of a Brunel dynasty.  If he was not, Henry certainly thought 

that way.  Although he lionised his father, his interest also extended to Marc 

and his paternal ancestors in Normandy.  He showed no such interest in his 
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mother‟s family, the Horsleys, who in a different way had, amongst them, 

several noteworthy individuals.1058 

 The first mention of the Metropolitan and District Railway was in May, 1877.  

This was one of Barry‟s assignments:  he had been retained to design and 

build a new station at Earls Court.  It was over 100 feet wide and sited in a 

cutting.  Barry was in difficulty with the scheme so he solicited Henry‟s 

assistance.1059  Henry himself was probably very pleased to have something 

creative to do of an engineering nature as the Barry Railway and Dock 

scheme had finally fallen through four and a half months earlier and it so 

happened that there was little doing on the Torquay Water Works project at 

the time Barry approached him.1060  Henry‟s first task was to attend to the 

station roof.  Examination showed that this was botched, much bad work was 

evident in the structure but nothing was so poor that it could not be 

remedied.1061  What Henry proposed went beyond putting the roof right:  it 

amounted to part rebuilding the station, a structure which had only been 

completed recently.1062  Much design and drafting work was involved.  Henry 

took overall responsibility1063 for this but as most of the drawing work was 

done by others, he was still able to devote much of his time to the Torquay 

Water Works scheme when this became active again.  This was as well as it 
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meant he had to split his time between Duke Street and Chelston Cross.  

Whether Barry was happy with this division of Henry‟s efforts between the two 

sites, not to mention his involvement in the speedle project, more than 200 

miles apart goes unrecorded.   But by the end of February the following year, 

Henry‟s bank account at Drummonds was showing substantial benefit from 

his work on the Metropolitan and District Railway.  A further £11 2s. 2d.was 

paid in on the 25th February.1064  Work on the station was sufficiently 

advanced by April, 1878 to be worth showing off to those interested in the 

project.  Henry conducted Cuthbert Brereton round the works at Earls Court 

on the 21st of the month, an event which Henry thought worthy of a report to 

Barry.1065 1066 

The amount of work Henry was doing for Barry was again a substantial part of 

his income.  In his tax return for the three years to March, 1878 it totalled 

£135 of his gross professional remuneration for the period of £534 6s., or just 

over 25%.  Of this £108 15s. was for his work on the Earls Court railway 

station.  The balance came from a clutch of small assignments not all of which 

are noted in this account of Henry‟s life.  Despite his close working 

relationship with Barry, the largest itemised sum came from the University of 

Oxford for his work on the Pitt Rivers Museum roof, £145.  This, in its turn, 

was less than the £231 10s. he received from Brereton which was recorded 

as a series of monthly sums for work, presumably done on an „as required‟ 

basis throughout the period.  The only itemised sum from Brereton was £28 
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for Vanguard.  It is reasonable to assume that Brereton retained Henry as a 

helpmate in his Duke Street office, paying him a monthly sum to work on 

whatever job was the priority of the moment while Barry employed him on 

specific tasks with clear terms of reference.  It could be concluded from this 

that Barry had more confidence in Henry‟s abilities than Brereton.  Barry used 

him “on site” while Brereton seems to have used his skills largely “in house”. 

Two further points are worth making, firstly how little of Henry‟s income came 

from his own assignments, £207 16s. in all of which £145, as mentioned, 

came from the University of Oxford and £12 12s. from Froude, and secondly 

how small his total professional income was £534 6s. over the three years 

covered by the return or £178 2s. per annum gross on average.  If office 

expenses were deducted, Henry estimated them at £240 0s. for the three 

years, this made his net income £294 6s for the period 1st April, 1875 to 31st 

March, 1878, an average net income of £98 2s. per annum.  Henry, 

optimistically, rounded this up to £100.1067 
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Chapter XI:  

John Wolfe Barry and Henry Marc Brunel, Partners 

In September, 1878 Henry was 36 years of age.  He had aspired to be a 

distinguished civil engineer on his own account in the same way as his father 

had been so to be dependent for much of his work on others must have been 

a great disappointment to him.  His net income was so small as to invite the 

comment “was it worth it”, that is the effort required relative to the rewards 

which flowed from it.  If it was not for his pride in his name and his 

determination to live up to what he saw as his father‟s expectations for him, 

there was little point in continuing if he was looking for a good income rather 

than professional satisfaction as his reward.  His father‟s friends and 

colleagues had supported him throughout his adult years, Sir William 

Armstrong, Sir John Hawkshaw, Robert Brereton and William Froude.  The 

only exception was John Wolfe Barry.  Other than for this talented group of 

men, he would have been nowhere professionally, perhaps just a 

draughtsman in one of the great consulting engineering firms in Great George 

Street.  In his more reflective moments, Henry recognised all this. 

Although Brereton, Barry and Henry shared professional offices in Duke 

Street and were ostensibly equals and all on a similar footing, the reality was 

that Barry and Brereton provided Henry with much of his work.  He was the 

dependent junior.  Despite this, John Wolfe Barry, for reasons which are far 

from clear, decided to enter into a formal partnership with Henry.  He need not 

have done so.  Henry was no high flyer:  Barry certainly was.  Possibly Barry 

was sufficiently impressed by Henry‟s work at Torquay to think that a change 

in their relationship was worthwhile from his point of view.  So, the income tax 



 

 

346 

return, mentioned at the end of Chapter X, was prepared at an apposite time.  

When Henry entered into discussions with Barry about the two of them 

forming a business partnership, he cannot have been unaware of the 

weakness of his negotiating position.  Barry, no doubt, was cognisant of his 

putative partner‟s position but he did not exploit it.  Once they had decided to 

go ahead, the formalities were completed quickly.  Henry wrote to Beauchamp 

Tower on the 5th October, 1878 to say that he had gone into partnership with 

John Wolfe Barry on “financial terms satisfactory to myself (himself)”.  He was 

euphoric about their joint prospects, the partnership would enable them “to be 

pirates”.  Presumably this meant that the two of them acting together would be 

able to exploit professional opportunities that much more ruthlessly than 

acting individually, going on to say that it would enable him to do “something 

better than being aggravated by the Local Board of Torquay”.1068  This was 

presumably closer to his real feelings.  It would enable him to escape, he 

hoped, from humdrum engineering projects in which he was at the beck and 

call of committees of local worthies largely ignorant of what they were about.  

Maybe Henry did not realise that the engineering profession was condemned 

to such situations whatever the size of the enterprise.  His father and 

grandfather had had many such committees and boards of directors to deal 

with in their time.  Henry could but hope it would not be like this for him.  

Perhaps he did understand:  it was just that he found the Torquay people 

particularly trying. 

As was to be expected, Henry gave Froude a much more detailed and 

reasoned account of his agreement with Barry.  Barry had approached him 
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about a month earlier (in September) and put forward his proposals.  He 

made a number of points.  It was not part of the purpose of the partnership to 

“destroy their individuality”, they would not call themselves “a firm” by name 

as both Henry and Barry saw the evils which could flow from such a 

partnership.  Each would retain his own clients and no pressure would be 

applied for a particular client to accept “Codlin” when they wanted “Short”.  

They would also avoid “misbehaving” in front of their subordinates by referring 

to “Jorkins” hardheartedness in his absence.  These names Codlin, Short and 

Jorkins must have been meaningful to Henry and Barry and were possibly 

nicknames for themselves.  Jorkins is the name of a character in Charles 

Dickens‟ “David Copperfield”. 

Henry was conscious of his father‟s views on “joint engineership”.  Brunel had 

expressed his thoughts on such an arrangement in letters just prior to his 

death.  Henry was in doubt as to how far Barry and he were departing from 

these strictures but circumstances were very different in Henry‟s case.  He 

recognised that he was a markedly different man from his father.  Brunel had 

great natural ability and by industry and early opportunity (had) acquired great 

knowledge and confidence in himself”.  Henry, in contrast,  “by indolence and 

partly by lack of opportunity had amassed a considerable state of excellent 

ignorance and want of confidence in himself and fear of getting out of his 

depth greater than justifiable and certainly more than justifiably taking into 

consideration the foolishness of others”.  Henry went on to tell Froude that he 

had not the confidence to be happy in the “independent conduct of many 

kinds of work” adding he thought there were very few subjects he was “very 

pat in”.  He now hoped to have the opportunity of exercising his abilities such 
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as they were and making good the deficiencies in his knowledge in many 

areas.  So the choice had lain between working “partly skilfully and 

experiencedly” and “partly ignorantly and fearfully” or in partnership with 

Barry, getting the help he wanted and giving whatever help he could.  

Although this was the rationale behind the decision Henry had developed to 

justify entering the partnership, in reality the choice he had was between 

having little to do on his own account or sharing in the increasing volume of 

work which was being generated as Barry developed his career and 

prospered. 

Henry acknowledged to Froude what was clear from his income tax returns 

that “after deducting office expenses” he had been “making little or nothing by 

his profession”.  Work had been “pleasurable but unprofitable and want of 

work only tolerable by doing odd and end jobs for Brereton and Barry”.  Henry 

emphasised that he thought that Froude appreciated Barry‟s abilities but 

perhaps he did not know how capable he was of understanding “fresh 

mechanical subjects” as well as “getting things right away” (by this Henry 

meant that Barry grasped and understood new engineering ideas 

immediately).1069 

Henry did not say in his letter to Froude why Barry had approached him about 

a partnership.  He told the story entirely from his point of view.  It would be 

interesting to know what Barry saw in a partnership which could benefit him 

little and Henry much, in that Henry‟s job as described to Froude could have 

been carried out by a an employee not a partner.  Barry‟s star was rising, his 

career burgeoning while Henry was going nowhere.  Henry‟s competence was 
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not in doubt, but he was no high flyer, as he acknowledged, just a useful 

addition to an engineering team.  “Useful additions” were available at a price:  

that price did not have to be a partnership.  The most likely explanation had 

nothing to do with Henry‟s professional competence.  He was a sociable 

fellow and probably Barry liked him and enjoyed working with him.  If he 

wanted to make the relationship permanent, the easiest way was to form a 

partnership in which Barry filled the senior role.  Barry would inevitably 

dominate the relationship as he had the professional reputation and was 

securing the business.   

It seems that what was finally agreed was an “arms length” partnership, no 

merging of identities in a single firm with a single name.  Henry would 

continue to do what he had done before, act as a sub-contractor to Barry but 

when he got work on his own account, Barry would provide engineering 

advice and support if this was needed.  This would bolster Henry‟s confidence 

and help him broaden his professional skills so he could eventually undertake 

work which he had previously felt not competent to do.  Maybe Barry felt that 

this was a means through which the overall size of the partnership business 

could be increased more rapidly than would otherwise have been the case 

and that he personally would profit thereby.  Also, the name Brunel was a 

good front to have available should Barry feel that the use of it was to his 

personal advantage.  Except for this, at the financial level the arrangement 

offered Barry little if anything:  he just had Henry locked in and available to 

help him at all times.  Significantly, Henry made no comments on how his link 

with Barry would affect Brereton; presumably not at all as he could still work 

for him but his claims on Henry‟s time would not rank par passu with Barry‟s. 
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This may not have been important to Brereton.  Henry was not the only 

engineering pebble on the beach, others could be found to do Brereton‟s 

work.  There was just one reference to him in Henry‟s letter to Froude which is 

intriguing.  According to Henry, his father “shortly before his death distinctly 

spoke of and looked forward to him being a partner of Brereton”.  This is 

interesting, knowing Brunel‟s views of partnerships, perhaps he saw that even 

when Henry was only seventeen or eighteen years of age, his second son 

could not stand on his own feet as a professional engineer.1070 

So the partnership of Barry and Brunel went forward.  Henry merged much of 

his professional correspondence with his partner‟s records.  This was not as 

easy as it sounds as Henry had kept all his papers together, irrespective of 

topic.  He had but one letter book which encompassed his private 

correspondence as well as his professional papers.  This difficulty applied to 

incoming as well as outgoing letters, in fact more so as the former were not 

necessarily limited to just one subject which made it difficult for him to record 

and file them.  He could hardly ask Froude, for example, to limit each letter to 

one topic.  However, Henry‟s bureaucratic procedures were rationalised as far 

as possible.1071 

The formation of the partnership was a seminal point in Henry‟s professional 

career.  The other change in his life which had occurred a little earlier was the 

arrangements the brothers made for Mary Brunel‟s declining years.  They had 

always kept in close touch with her and regularly monitored her movements 

round the south of England and elsewhere when she chose to travel further, 

making arrangements for her journeys and accommodation if needs be.  She 
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demanded this attention from her sons, more particularly Henry, after 

Isambard married Georgina Noble.  At the best of times Mary was difficult, 

further her strong and bigoted religious views did not mellow with age.  This 

caused difficulty when she finally abandoned her home in Eton to go into what 

today would be called sheltered accommodation. 

 Hanging over this complex matrix of personal relationships Mary, Henry and 

Isambard, and to a lesser extent his wife Georgina, was the complication of 

financial interdependence within the family brought about partly by the 

complexities of Brunel‟s will, Mary‟s singular lack of financial management 

skills and Henry‟s unending money difficulties until he entered into partnership 

with Barry.  All this did not mean that Mary could not move for herself, if she 

had a mind to do so.  Probably because she felt isolated in Eton away from 

her sons, both of whom lived in central London, she took an interest in renting 

a house in Gloucester Terrace, Bayswater in October, 1876.1072  Nothing 

came of it. 

Perhaps the proximity of her daughter at Eton College weighed in Mary‟s 

assessment of where best to live:  nearer to her sons or on Florence‟s 

doorstep.  Another attraction in Eton could have been that in 1876 she had 

two granddaughters there, Celia aged 5 and Lillian 2.  To be set against this, 

Florence was a married woman with her own responsibilities, Isambard had a 

wife, Georgilna, only Henry had no near family obligations beyond his mother. 

Twelve months later, rather than move house to be nearer to her sons, the 

possibility of engaging a companion for Mary was being considered.  The 

religious issue came to the fore immediately.  The lady chosen for the 
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appointment had to be a member of the Church of England.  Although Mary 

was “not generally fastidious” in theological matters, Henry thought it prudent 

to mention that a particular lady recommended by a Mrs. Taylor, although now 

conforming to the Church of England, had been brought up a Unitarian.  She 

was rejected.  Henry did not see that the private religious views of a 

companion need affect her relationship with his mother.  It would be quite 

different if the putative companion was a Papist and in charge of children.  

The aim must be to get a “lady” agreeable to Mary with the ability to relieve 

her of the housekeeping.1073  This would cost “something” as she must have 

the “wits to manage”:  it should not prove too difficult to find somebody to fill 

the bill, he thought.  Once this was settled satisfactorily, Henry was prepared 

to go to Weybridge again, some searching had already taken place, to find a 

suitable house for them to live in.1074  He was being very circumspect and 

cautious in his approach to his mother‟s accommodation and care.  In a very 

real sense if the day to day burden of watching over his mother was to be 

lifted, the companion was much more important than the house.  As long as 

the house was suitable and was reasonably accessible, it did not matter 

where it was as long as it was acceptable to his mother, and perhaps more 

importantly, to the companion, if satisfactory long term arrangements were to 

be made.  The companion should also have a say in where they were going 

as she was due to manage the home when they got there. 
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The choice of companion and house was never going to be easy.  There were 

echoes of the problems Henry faced in the letters he wrote to his mother at 

the time.  He had to assure her that she did not have to take a companion she 

did not like and to apologise for not having found a house yet which it was 

worthwhile for her to see.  The agents the family had retained thought that 

they might have a couple of possibilities which, he assured his mother, he 

might look at tomorrow, he told her in a letter written on the 3rd October.  He 

suggested that Mary could also consider the possibility of going into a hotel 

for a period.  Oatlands Park Hotel1075 had been mentioned to him as a 

suitable place for an extended stay.  He would find out whether this was so, 

both as far as accommodation and cost were concerned.  If the search for a 

companion proved fruitless in the short term, Henry suggested that Aunt Lucy 

could stay with her until a suitable person was found.1076  The letter makes it  

clear that Mary had accepted at last that a more suitable place to live was 

needed with long term care.  She was pressing Henry to do something on her 

behalf but she was not making it easy for him.  It was a situation that those 

with elderly parents then and now understand well. 

Two days later, on the 5th October, 1877, Henry wrote to Isambard about the 

companion, clearly relieved at the turn of events.  “Mum has finally clinched 

with Miss. Bouchier” after being very “crotchety” about having a companion at 

all.  He added that the real reason Mary had rejected the Unitarian who had 

turned Church of England earlier was not for the woman herself but because 

she had been recommended by a “Ritualist”.1077  He added that Mary had 

                                            
1075

 This hotel still exists. 
1076

 Letter Book 23104 HMB to Mrs. I. K. B. 3
rd

 October, 1877. 
1077

 The Ritualist Movement within the Church of England, the use of vestments, elaborate 
ritual, incense and bells had developed out of the Oxford Movement of 30 years earlier.  It 



 

 

354 

accepted Miss Bouchier without seeing her.  She had been strongly 

recommended by Miss Patteson who presumably had the right religious 

credentials.1078  It seems from this that from whom the recommendation came 

was more important than the person recommended.  One can understand 

Henry and Isambard‟s frustrations with their mother.  The brothers did not 

chance a change of mind should she think differently once she had met her 

new companion.  Henry wrote to Miss Patteson to thank her for her help, 

assuring her that Miss Bouchier would have the full support of the Brunel 

family, particularly that of his brother and himself.1079  This was prudent in the 

circumstances. 

Although the companion was settled, the issue of accommodation remained 

unresolved.  This was now assuming a degree of priority as Miss Bouchier 

was due to start at Mary‟s new home wherever that turned out to be.  

Fortunately for Henry, his mother‟s companion could not start until December.  

This gave him some time, if not much, to find a house.  Weybridge was the 

preferred area, but Henry suggested again that the Oatlands Park Hotel might 

be a suitable choice for a time as Aunt Lucy was already staying there.  He 

“begged” his mother to give up the idea of staying at the Castle Inn at Windsor 

which had a bad reputation.  This meant the choice lay between a house with 

Mary‟s companion assuming responsibility for domestic day to day 

management of the household, and the care of Mary immediately and 
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residence, at least in the short term, in another hotel with Miss Bouchier in 

constant attendance until more permanent arrangements were made.1080  

Clearly Henry was trying to settle his mother in an environment which 

provided a long term solution to the problems of her care and well being 

quickly.  If one wanted to be critical of Henry and Isambard, one could 

conclude that the brothers were anxious that the day to day difficulties 

associated with looking after their mother were borne by another as soon as 

possible.  This meant that they did not have to cope with the emotional 

outbursts which could occur at any time. 

From Henry‟s point of view the preferred solution was the Oatlands Park Hotel 

immediately, followed by a house later.  By the last week in November he was 

discussing the terms for his mother‟s accommodation in what he seems to 

have seen as a fully appropriate establishment.  He felt that the £15 per 

month proposed by the hotel was “excessive” for winter accommodation 

relative to the facilities and service required.  There was also the need for a 

second sitting room which the hotel had not taken into account when quoting 

their terms.  The charges for fires and light remained unresolved.  Henry put 

these at 21s. and 14s. per month respectively.1081  The hotel was not to be put 

upon by Henry.  The management responded robustly to his demands, such 

that he was forced to restate his position.  He insisted that in his view the £15 

was excessive but he understood the hotel was not prepared to give on this 

point.  The second sitting room was valued at £1 per month.  In short, the 
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hotel management felt it had made a reasonable offer and was not prepared 

to budge significantly.1082   

Some small movement was finally made such that Henry could write to his 

mother to say the terms were £15 per month with a second sitting room and 

£14 without.1083  It took Mary a week to make up her mind, after which Henry 

wrote to the hotel to say that she would like to take up residence 

immediately.1084 1085  No doubt the brothers were relieved to have their mother 

provided for, although Mary did not settle as easily as they had hoped.  In 

February the following year Henry wrote to say that she, together with Miss 

Bouchier, should remain where they were for a period without “fussing” about 

what they should do next.  The choice of accommodation seems to have been 

good and the hotel kept its charges within bounds.  It did not seek to exploit 

the situation and add to the bill without good reason.1086 

When she moved into Oatlands Park Mary Brunel was approaching sixty six, 

not a great age but certainly elderly.  While she accepted her lot, boarding in a 

hotel, it was never envisaged by Henry and Isambard that she would remain 

there permanently.  A greater contrast with her marital home in Duke Street 

was hard to imagine and it was very natural that she should think back to her 

halcyon days and long for them.  So after a few weeks she left Oatlands Park 

Hotel and moved into more permanent accommodation at “Chesney 
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Wold”1087, Weybridge.  Mary at least got her own home again but there was 

no question of her managing her own affairs.  Henry and Isambard arranged 

that a Mrs. Susan Hawes would do that for her.  They had, of course, been 

concerned for many years about their mother‟s ability to look after her own 

household and financial affairs and with her health declining, they thought it 

only prudent to put the management of her household accounts and other 

matters on a well understood and firm footing. 

 Henry wrote to Susan Hawes with that in mind.  The total outgoings were not 

to be more than £100 per month.  Of the £100 not exceeding £10 were to be 

spent by Mary without giving account of it.  The balance of £90 was to be 

accounted for to Henry monthly.  No bill was to be left unpaid for more than a 

week.  This was pretty draconian stuff.  You would think the brothers were 

running a business not legislating for their mother‟s private affairs.1088  But 

that was not all.  Henry went on to suggest to Mrs. Hawes that his mother‟s 

personal money £66 6s. 8d. could be paid into her account at the bank each 

month.  He went on to say, however, that it might be better to pay Mrs. Hawes 

£56 6s. 8d.per month direct as she may wish to pay London trades people  

such as dressmakers‟ and servants‟ wages herself leaving £10 per month to 

go into Mary‟s account for her personal use.    Under this arrangement Mrs. 

Hawes continued to remain responsible for the accuracy of the accounts 

which should be supported by receipts.  Henry went on to say he would prefer 

Mrs. Hawes to make out his mother‟s cheques and to agree all her accounts 

before they were paid.  This diktat appears to have referred to Mary‟s £10 per 
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month allowance which did not have to be accounted for.  By “accounted for” 

he meant to him.  Mary still had to justify her expenditure to Mrs. Hawes. 1089 

What this convoluted letter was saying was that on the income side, the 

brothers would pay £10 per month to their mother as pocket money into her 

bank account and £56 6s. 8d. to Mrs. Hawes, to maintain the household, into 

a separate bank account.  Mary should pay the balance of the expenses of 

running the establishment at Weybridge from her own resources direct to 

Susan Hawes.  Mrs. Hawes was to account for all the outgoings to Henry, 

except for the £10 pocket money for which Mary was to account to Mrs. 

Hawes.  The total arrangement was to be under an “umbrella” of £100 per 

month which meant that Mary had to find £33 13s 4d. per month from her own 

resources, her husband‟s estate. 

Two conclusions may be drawn from this complex arrangement, firstly the 

brothers had no faith in their mother‟s ability, or possibly inclination, to 

manage her own affairs and secondly, the confidence they were showing in a 

stranger to manage their mother‟s affairs on their behalf.  Mrs. Hawes was 

being put in a difficult position between Isambard and Henry, the latter in 

particular as he was taking the lead in the arrangements, and Mary Brunel.  

Few women would agree to undertake such a complex and fraught task, 

particularly when faced with such rigorous constraints and reporting 

requirements. 

By the standards of the time, a budget of £100 per month, £1,200 per annum, 

was generous and could secure a good middle class standard of living.  

Brunel had had a flamboyant life style and his outgoings had certainly been 
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much more than this.  This was what Mary had become accustomed to while 

her husband was alive:  she had lived up to his income.  As has been seen, 

she had little money sense and had run the family into financial difficulties 

earlier.  Neither Henry nor Isambard had their father‟s ability to earn money.  

On occasion he had made £25,000 a year.  While the brothers were generous 

to their mother within their more limited resources, they were determined to tie 

her down and control her behaviour.  The unknown in all this is Mary‟s mental 

and physical state at the time.  The way in which they placed the full 

responsibility for the management of the household on Susan Hawes 

suggests that Mary was sick mentally or physically, possibly both, or 

becoming senile.  Usually the lady of the house was firmly in control of all 

those activities for which the brothers were planning to hold Mrs. Hawes 

responsible.1090 

The house at Chesney Wold, Weybridge was to remain Mary Brunel‟s home 

for the rest of her life.  The financial arrangements Henry made were 

meticulously followed, except that the £10 pocket money was not netted off 

before the £66 6s. 8d was paid into her bank account at Drummonds.1091  By 

the end of September Henry was becoming increasingly worried about his 

mother‟s health.  She was “feeble” and he thought she had “a touch of 

paralysis in the left arm” but she was “fairly cheerful although “very low 

spirited”1092  By the end of October Mary had improved.  She had the full use 

of her hand and was stronger on her legs but Henry did not doubt that she 

had had “a paralysis attack” and was uncertain as to whether it would fully 
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pass off, but overall her health had improved.1093  Despite her health 

problems, Henry continued to keep an eye on her financial affairs.  Mrs. 

Hawes was required to account for all her outgoings as called for by the 

agreement.  Once he was satisfied the papers were in order, he passed them 

on to his brother.1094  By August, 1879 Mary needed “a staircase chair” at 

Chesney Wold.  Henry had one made by Harvey and Gill and installed in the 

house.1095  Further, she also required watching day and night; her doctor, 

Doctor Sealey, of Weybridge suggested that she should have someone 

sleeping in the adjacent room with the door open so, should any difficulties 

arise in the night, there was someone on hand to tend to her immediately.1096  

Mary was becoming increasingly inactive and figured only occasionally in 

Henry‟s letter book.  In mid July, just under two years after the staircase chair 

was installed, she took to her bed and died “very quietly” about five weeks 

later on the 25th August, 1881.  Her “troubles were over”.1097 

Mary Brunel had lived long enough to see her younger son‟s career become 

increasingly successful.  Henry‟s arrangement with John Wolfe Barry was the 

turning point.  He never looked back:  he was now legally, a partner of a very 

successful and rising engineer.  The news of these changes in Henry‟s 

position were soon public property.1098‟1099  His professional horizons widened 

and his income started to increase quickly as Barry shared his work with him, 
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although he still maintained his connections with Froude until the end of 

Froude‟s life.  Henry acknowledged that Barry was his senior in the profession 

and would bring much more business to the partnership so his share in the 

enterprise was much larger than his.  But such was the growth of Barry‟s 

engineering consultancy that in addition to taking Henry into partnership, he 

was by August, 1879 onsidering taking a pupil, the premium for whom would 

be 400 guineas for a four year pupillage.1100 

Even before the partnership was formed there had been some improvement 

in Henry‟s circumstances as Barry and Brereton were putting an increasing 

amount of work his way.  When he prepared his tax return for the three years, 

1st April, 1876 to 31st March, 1879, he showed his gross professional income 

as 1876-77 £80 1s., 1877-78 £347 1s. and 1878-79 £515 0s.  These figures 

average out at £235 per annum approximately, after allowing for office 

expenses of £80 each year.1101  Looked at on an annual net basis, his income 

had been successively, 1876-77 nil, 1877-78 £267 1s. and in 1878-79 £425 

0s.  so he had moved from nothing to a reasonable, if not exciting, sum over 

three years.  At last he was beginning to make a success of his career.  By 

December, 1879, four months after the partnership was formed, he was 

banking larger sums of money again.  On the 9th of that month he paid in a 

cheque from Barry for £500 into his account at Drummonds and just under 

three months later, on the 2nd March, 1880, he banked £600 again from 

Barry.1102  These were unprecedented sums.  
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Henry continued to receive money from individual clients direct, such as the 

Metropolitan and District Railway £10 19s. 10d. in July, 1880 and from 

Brereton £8 on the same date.  He also had income from his father‟s estate 

and from investments from such as the Great Indian and Peninsular Railway 

and the Madras Railway.1103  Overall Henry Brunel was becoming quite 

prosperous.  By August, 1881 he was in a position to instruct his brokers to 

buy £2,000 of 3% Government Stock.1104  Although his career was on a better 

foundation and he was becoming more prosperous, it was Barry who 

achieved professional eminence, not Henry.  By 1901 he was writing to Sir J. 

W. Barry & Partners.1105 

In February, 1878 Froude‟s career seemed to be at its apogee, the sea trials 

of the Iris at Portsmouth had been a “triumphant success”.  A model of the 

vessel had been made at Torquay and tested in the tank at Chelston Cross.  

After some minor adjustments to the ship‟s propeller, the vessel had 

performed closely to what had been predicted, based upon the data derived 

from the tank tests.  Henry estimated that this advice was worth £35,000 to 

the Admiralty.  If many of the unknowns of  a ship‟s performance could be 

obviated by sound model testing and forecasting, the amount of money spent 

on design work and sea trials could be substantially reduced.1106  Froude had 

pioneered model testing virtually unaided.  It attracted, as we have seen, 

much interest overseas.   

Froude was involved in work on other vessels at the same time as the Iris, in 

particular the Comus and the Inflexible.  The sea trials of these vessels, which 

                                            
1103

 Letter Book 29101 HMB to Drummonds 21
st
 July, 1880. 

1104
 Letter Book 30018 HMB to Barber Bros. & Higgins 22

nd
 August, 1881. 

1105
 Letter Book 36015 HMB to Sir J. W. Barry & Partners, October, 1901. 

1106
 Letter Book 24097 HMB to J. S. Stokes 19

th
 February, 1878. 



 

 

363 

had also been tested as models at Torquay, were, like the Iris, based at 

Portsmouth.  It was on such work that Henry was largely employed.  Although 

Froude was not unwilling to go to sea, he was disinclined to do so unless he 

had to.  He had every confidence in Henry as his alter ego in such matters. 

They had worked together for many years by 1878.  The reports that Henry 

sent back to Froude were detailed and comprehensive.1107 

Henry‟s reports did not just describe his findings, he also made suggestions 

as to how the testing procedures and instrumentation could be improved.  A 

particularly detailed report, oddly addressed to Eddie Froude, perhaps his 

father was away at the time of writing, dated 10th March, 1878 makes 

interesting reading.  It was about the Iris.  The initial paragraphs of the letter 

expressed concern about the accuracy of the revolution counter which was 

presumably attached either to the engine crankshaft or to the propeller shaft 

direct.   The principal worry was the divisions on the counter dial and how a 

particular reading related to the speed of the vessel.  The alternative was to 

use a venturi gauge wherein the displacement of the water in the tube would 

indicate the speed of the ship.  Henry discussed the practicalities of the two 

methods, indicating that Tower preferred the venturi tube method.1108 

This letter gives an insight into the working relationship between Henry and 

Froude and the critical and constructive way in which Henry carried out his 

tasks.  It was not just “here are the figures, its up to you to interpret them” .  

When any experimental work is being done, for the maximum benefit to 

accrue, it is essential that those observing and metering provide an intelligent 

interface between the experiments themselves and those interpreting them 
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and drawing conclusions.  Henry Brunel, if this letter is regarded as typical, 

certainly provided that.  David Brown, the distinguished naval architect and 

historian, regards William Froude as probably the most creative naval 

architect of the nineteenth century.  But he was heavily dependent on Henry 

or his like when it came to the sea trials of the vessels he had designed or 

had been asked to test as models.  Quality “feedback” from the Solent to 

Chelston Cross was absolutely essential 

Henry obviously enjoyed the work.  He was never reluctant to do Froude‟s 

bidding.  Further, going to Portsmouth Dockyard was a pleasure, if only to see 

his grandfather‟s block making machines in use and to meet high ranking 

naval officers.  If he was unable to meet his professional obligations to such 

people, he was quick to apologise as he did on the 18th March, 1878 when he 

was unable to call on Admiral, the Honourable F. A. C. Foley, concerning the 

Iris the previous Saturday.1109  Such high level contacts were meat and drink 

to him.    

Working more closely with Henry, Barry became interested in what he was 

doing when he was not working for the partnership.  While Barry was a civil 

engineer, he was interested in other engineering disciplines so it probably 

came as no surprise to Henry when he took the opportunity of going to 

Torquay, after travelling from London to Exeter on other business, to see 

Froude‟s test tank.1110  The visit took place during the Iris trials so there was 

plenty to talk about in addition to the test tank and how it was operated.  This 

was all new to Barry while Henry had lived with ships and ship design, first 

with his father and the Great Eastern and then with Froude for much of his 
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life.  For once Henry knew more, and could speak more authoritatively on a 

subject than his senior partner.   

The trials of the Iris continued through May and June.  There were problems 

with the compasses which needed testing to ensure that they were suitable 

for use in all the oceans of the world.  There were difficulties in doing this.  

Thompson was the best man available for this type of work and so got the 

job.1111  There were other problems to resolve and further test schedules were 

prepared.  It was convenient that Henry‟s other major job at the time was the 

new pipe work system for Torquay Water Works.  It enabled him to split his 

time between there and Portsmouth without too much inconvenience to the 

parties involved.1112  Henry was not too busy, however, not to go to Henley 

Royal Regatta.  He took rooms in the town there with Eddie; they had been 

boating companions for many years.1113  As ever, Henry was always ready to 

take time out for his social life. 

On the 10th July Henry wrote to Froude again to bring him up to date on the 

tests on the Iris.  In the 1870s the press could be a problem just as it is today.  

Further, newspapers were much more likely to report engineering matters 

then than now.  They could, and on occasion did, give an account of a project, 

if it interested them, on a day to day basis, following each twist and turn as it 

moved forward or slipped back.  This meant that the press required an inside 

source which could update them as and when needed.  This obviated the 

need to rely on what the company or in this case, the Admiralty, saw fit to tell 

them.  The newspaper which showed a particular interest in the Iris was The 
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Times.  There were leaks from the dockyard to the press which led to 

embarrassing and misleading reports.  When Henry wrote to Froude on the 

subject, he used the words of his time but the meaning is clear enough today.  

He thought “Elliot of Portsmouth Dockyard inspires (inspired) The Times 

correspondent”.  Such incidents, although a source of concern, did not give 

rise to the same degree of anxiety as it would today as newspapers were 

more responsible and respectful of the facts then.  As virtually the only public 

source of information, a newspaper had to be accurate to survive.  The press 

was less likely to sensationalise on matters of fact, although the comments on 

what was going on could be dramatised.   

Henry told Froude that The Times had got the figures right, presumably he 

was referring to the test results, adding that Elliot did not really know how 

matters stood.  Presumably this meant that he did not know how to interpret 

the information he had gathered.  Henry was implying that no damage had 

been done by the leaked information.  This was a benign and kindly view to 

take, perhaps complacent.  It would be interesting to know how the Admiralty 

reacted to such a situation.  The data was correct but The Times could not 

interpret it.  Did the Admiralty see this state of affairs as alright? 

The difficulty which had excited The Times‟ interest was the performance of 

the ship‟s screw.  There had been a “blunder” in the design of the propulsion 

system.  There was a mismatch between the power of the engine, 2,000 hp, 

the design of the screw and the planned performance of the vessel.  Henry 

would not have known about this under normal circumstances.  However, 

Froude‟s propeller was 18 foot 6 inches in diameter with four blades giving a 

pitch of 18 foot 6 inches.  This gave sufficient elasticity to the overall 
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propulsion system to accommodate the design error in all but exceptional 

conditions.  Thus the net result of the mistake was that the ship was 

underpowered but the shortcomings in performance which this caused had 

been offset by the excellence of Froude‟s propeller design.  Henry was 

anxious that the truth of the situation was acknowledged by all those 

concerned with the Iris and that the Admiralty , which was responsible for the 

design of the vessel, did not try to obscure the mistake.1114 

This was not the end of the Iris trials:  they continued despite, perhaps 

because, of the setback.  Attention was given to the accuracy of the 

measurements which were being taken and the suitability of the 

instrumentation which was being used.  There was some speculation as to 

whether a three bladed propeller would be better than a four bladed one but in 

all the work was coming to an end and Henry ceased reporting his findings to 

Froude in mid July.1115  As was usual after such a prolonged study, Henry and 

Eddie Froude, who had been working together on the project, put forward 

their recommendations on how best to counter the problems they had 

faced.1116 

In due course the results of the Iris trials were reported to the Admiralty.  Their 

Lordships were not satisfied with what they were told.  However, the 

Comptroller did not approve further tests along the lines that Froude had 

recommended.  There were pressures from elsewhere in the Admiralty to put 

the Iris into service, an event which would prevent the additional work being 

carried out.1117  In addition to the obvious seriousness of the design problems 
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which had emerged during the trials, two other difficulties were apparent, 

firstly the speed with which the reports were prepared and secondly, how 

promptly the Admiralty responded to what they were told.  Underlying this was 

Froude‟s obvious determination to understand the minutiae of the Iris‟s 

performance and how the difficulties were best coped with.   

The experiments were not resumed.  Henry had wanted to try “good screws” 

but the ship was needed, apparently, in Malta or Cyprus.  Nevertheless, the 

Admiralty was courteous enough to write to Froude thanking him for his 

efforts, a letter which annoyed Henry as “an effusive concoction in bad 

English”.1118  So the Iris trials were closed off without a firm and authoritative 

result. 

Henry continued to keep Froude updated on his professional work and his 

private life, but after the Iris trials he was not asked to undertake any further 

major jobs by Froude.  Henry corresponded with him about various ideas, 

some of which concerned projects in which one or the other was interested 

1119  The last letter Henry wrote to Froude was dated 21st-22nd May, 1879.1120 

On the 21st May, 1879 Henry wrote to his brother to tell him that Froude, who 

was in Capetown, was very ill:  his strength was at “a very low ebb”.  He was 

being attended to by a Doctor Wright, a leading local doctor, who, Henry had 

been assured, approved of the treatment Froude had received from Doctor 

James of H.M.S. Tenedos, the ship on which he had travelled to South 

Africa.1121  Understandably, Froude was anxious to return home.  Henry made 

enquiries to find out when the next steamship from South Africa to Madeira 
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sailed.1122‟1123   But it was to no avail, Henry wrote to J. A. Froude on the 25th 

May to say he had just received sad news.  Froude had died of dysentery on 

the 4th of the month, the event had been confirmed to him by telegraph.1124  

Froude‟s death came as a great blow to Henry, not least because it was 

unexpected.  He wrote to Nathaniel Barnaby, Director of Naval Construction 

(1870 – 1875), from Chelston Cross on the 1st June “Since my father died 

nearly 20 years ago, Mr. Froude has shown not only the kindness of a father 

to me but the confidence of a friend.  I think I may say that I have had his 

opinion or advice in everything of importance I have taken”.1125  Anyone who 

has studied Henry Brunel‟s letter book knows that this valedictory statement 

was absolutely true.  William Froude was Henry Brunel‟s “alter pater” after his 

father died, it was a role that he filled willingly and very constructively during 

Henry‟s early manhood and into his middle age.  He helped Henry combat his 

father‟s long shadow which fell across him for many years after his Brunel‟s 

death.  Froude guided him through this difficult period with sympathy and skill.  

He never seems to have lost patience with Henry who could, at times, be very 

trying.  How much of this was due to Froude‟s loyalty to Brunel and how much 

to an affection for Henry can only be speculation. 

Henry‟s loyalty to Froude was such that he was determined his achievements 

should be fully recognised in the engineering world and beyond.  The first task 

was to locate and go through Froude‟s private papers to find those items of 

business which remained “live” so that arrangements could be made to 
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ensure that they were finished.  Henry asked Eddie, who being Froude‟s son, 

was most likely to know where the papers were, to help him in this.1126  The 

second task was to ensure that any memoir written about Froude did full 

justice to his life and achievements.  The Institute of Naval Architects, of 

which Froude had been a founder member, was quick to ask Henry to prepare 

an obituary.  On the 5th June Henry had a draft finished.  He sent a copy to 

Isambard for his comments before forwarding it to the Institute.1127  Henry also 

drew Barnaby, who was very knowledgeable naval architect, into the review 

process.  By the 8th June the memoir was in its third draft and was quickly 

brought to its final form.  E. H. Gamble, in commenting on Froude‟s death said 

he was not sure whether it was the Navy or his friends who had lost most by 

Froude‟s death.1128 

A little later in the year, memoirs were written for the Royal Society and the 

Institution of Civil Engineers.  In the case of the Institution, Henry was 

approached direct to undertake the task, no doubt because of his close 

connections with Froude.  This enabled him to get information easily as he 

could approach P. J. Margary, Secretary of the Institution, when he was not 

certain about the facts asking for the names of people whom he could contact 

to obtain information.1129  The principal gap in Henry‟s knowledge was 

Froude‟s early years before he came to know him well after Brunel‟s death.  

He freely acknowledged this when he wrote to W. Bell about Froude‟s early 

years, 1846 to 1860.1130  He also invited Margary to Delahay Street, as Duke 
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Street had been renamed, to go through the many reference books which 

were there, which could help in writing the life.1131  The text, once prepared, 

was added to, edited and corrected and by mid January, 1880 there was 

nothing further that Henry could do to but circulate the text for comment.1132  

In April the memoir remained unfinished, perhaps the draft had passed 

through too many hands, so it was back with Henry who sent it on to his 

brother to make ”all corrections that occur to him”.1133  At last it was reaching 

the state in which it was eventually published by the Institution. 

The memoir for the Royal Society followed a similar, if not so tortuous, path.  

By the time it was the Society‟s turn, Henry was well briefed, nevertheless, he 

felt it necessary to get his brother‟s comments on the draft which was a little 

surprising as Henry knew much more about Froude and his work than his 

brother, but on this occasion he was probably more circumspect as he had 

“put the memoir together” himself and there were a number of technical 

references, such as the “flow of gases” and “oblique planes”  about which 

Henry was not confident.  As he had asked Professor Stokes to look at these 

paragraphs already, Isambard‟s task was probably to ensure that the more 

scientific parts of the memoir were understandable to the intelligent 

layman.1134  

In October, 1878 the Metropolitan and District Railway was unfinished 

business.  So far Henry‟s contribution had been limited to surveying and other 

preparatory work.  By the end of the month sufficient information had been 
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gathered for the Parliamentary submission for the completion of the Inner 

Circle to be prepared.1135  For reasons which are not apparent such 

documentation always seems to have been left until the last moment.  There 

was, therefore, a rush to put the papers into the Parliamentary Private Bill 

office before the deadline of the end of November so the Bill could be 

considered during the following Parliamentary session.  By the 7th December 

the work had been finished after what Henry described as the “usual 

scrimmage”.1136 

By March the Bill for the completion of the Inner Circle was passing through 

the various Parliamentary stages without undue difficulty.  It was already at 

the Committee stage.  Henry had no doubt it would pass as the Bill was well 

supported.1137  By this time he was conversant with Parliamentary procedures 

as he had been involved in a number of Bills previously and could, no doubt, 

sense the atmosphere of the Committees and could gauge whether a 

particular Bill would succeed or fail.  Once the submission was completed 

Parliament did not take long to make up its mind.  The procedure was, 

nevertheless, exacting and exhausting for the Bill‟s sponsors and professional 

advocates.  At the beginning of April the Metropolitan and District Railway 

Inner Circle Completion Bill was “still pounding on”.  Henry commented that if 

the Preamble of the Bill passed, which he did not doubt it would, there would 

then be two or three days of “clause fighting” before the procedures were 

completed.  The risk was there would be so many conditions, obviously a 

major concern with a line passing through such a built – up area that the 

sponsors would give up and withdraw.  The hurdle of the Preamble was 
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cleared without undue difficulty, the clauses were well handled by the 

sponsors‟ advocates and the Preamble to the Bill was passed at 4 pm on the 

3rd April, 1879.1138. 

Consideration of the details of the design of the Ealing extension of the 

Metropolitan and District Line, which had already received Parliamentary 

approval, continued through December:  the purlins and gables of the station 

buildings received particular attention.  At Acton Green the design of the 

ironwork was also wrong and had to be corrected.1139‟1140  Henry was 

disappointed that the extension of the line south of the Thames, the South 

Metropolitan Railway, was abandoned.  This was “vexatious”.1141 

The Ealing extension was being constructed while the Bill to complete the 

Inner Circle was passing through Parliament.  By the beginning of May, work 

was well advanced and it was hoped to open the line in June.  The station 

roofs were being put on.  Henry commented to Froude that Barry had “a nice 

judgment of how things would look”, in this case the roofs. when they were 

finished.1142  This gift was and is invaluable, the ability to visualise how a 

completed structure will look from the drawings, can make all the difference 

between an average and an outstanding civil engineer:  even more so for an 

architect.  It was a great compliment Henry was paying Barry.  Brunel had had 

this skill as well.  The Clifton Suspension Bridge schemes of 1830 and 1831 

show that he had an eye for form, as does the Maidenhead bridge over the 

Thames on the Great Western line out of Paddington. 

                                            
1138

 Letter Book 27121 HMB to Froude 3
rd

 April, 1879. 
1139

 Letter Book 26309 HMB to Barry 29
th
 December, 1878. 

1140
 There is no station on the Metropolitan and District Line called Acton Green.  Probably 

Henry was referring to the one called Acton Town today. 
1141

 Letter Book 26320 HMB to Froude 1
st
 January, 1879. 

1142
 Letter Book 27165 HMB to Froude 2

nd
 May, 1879. 



 

 

374 

By the third week in May, preparations for opening the Ealing extension were 

in hand.  The planned date was the 9th June, three weeks “before intended”.  

This pleased Henry as it was well before the Henley Regatta, a fixed point in 

his social calendar, not to be missed under any circumstances.1143  We lose 

sight of Henry‟s perception of the Metropolitan and District Railway after this 

letter was written on the 21st-22nd May, 1879 as Froude, the intended 

recipient, was already dead when it was committed to paper.  He had died just 

over two weeks earlier in Capetown.1144  In due course the extension of the 

Metropolitan and District Line was completed and opened. 

As we have seen, the extension of the Metropolitan and District Line and the 

completion of the Inner Circle occupied much of Henry‟s time in 1879-80.  The 

assignment was not his own.  When considering his work for Barry, it must be 

borne in mind that he was just one of several engineers working on a scheme.  

He was put on and taken off the job as occasion demanded.  His letter book 

thus records snapshots of what was happening in Barry‟s office.  It falls far 

short of being a full account of any particular project.  In the case of the 

Metropolitan and District Railway his was a relatively small contribution to a 

major enterprise.  During the period of Henry‟s involvement what is now the 

London “Underground” was being extended rapidly.  Other additions were 

being considered besides the ones mentioned here.  For example, the 

possibility of extending the Metropolitan and District from Ealing to Uxbridge 

was mooted.  The work which he did was always subject to Barry‟s approval 

even down to the woodwork of the station buffers.1145 
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The death of his mother and William Froude seems to have aroused Henry‟s 

interest in the history of his family.  Although his father‟s life story and, to a 

lesser extent, his paternal grandfather‟s fascinated him, it was largely from the 

professional point of view.  The family came into it, it had to, but this aspect 

was subordinate to the engineering achievements of Brunel and Marc.  The 

family itself had been of little interest and was not explored as such in 

Isambard‟s life of his father. 

It was in August, 1880 that Henry and Isambard decided to visit Normandy to 

find out more about their ancestors.  They did not plan to go direct to 

Haqueville, preferring to go to Paris first.1146  With this in mind Henry wrote to 

the London, Dover & Chatham Railway to reserve a small deck cabin for the 

Dover – Calais crossing on an evening boat.1147  In anticipation of the visit, he 

prepared a family tree as best he could.  It was a very inadequate effort which 

demonstrated to him clearly how little he knew about his French ancestry.1148  

When the brothers got back to England at the end of September, Henry wrote 

a long, discursive letter about their findings to, probably, the Rev. H. T. 

Ellacombe   They had not found fact finding easy.  Apparently, they had not 

told anybody in France that they were coming, except possibly one or two of 

their father‟s old French friends who, by 1880, must have been well advanced 

in years.  Henry and Isambard did not make a good start when they arrived in 

Haqueville.  They had difficulty in finding the Brunel farm despite it being 

shown clearly on the map they had with them.  They were given the name of 

the current occupiers by the parish priest who received them courteously 

when they called in some desperation at his presbytery.  Henry found 
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communication with the priest and others difficult as his French was “very 

rusty”, his brother‟s was worse.  Nevertheless, when they eventually arrived at 

their destination and met the current occupiers of the farm, these difficulties 

did not stop them getting on well with their hosts. 

The real source of information about the Brunel family in France was not what  

Henry and Isambard brought from England, it was the records they studied in 

the Mairie at Haqueville.  These went back to the fifteenth century; Henry 

noted in particular the baptismal entry of his grandfather, Marc Isambard, who 

was named after his uncle and godfather, Charles Isambart Lefevre, the 

curate and vicar of Econis.  The odd thing about the entry, which intrigued 

Henry was that Charles Isambart signed himself as Charles Isambard as both 

Isambard Kingdom Brunel and Isambard Brunel had spelled it since.  Marc 

Isambard Brunel used both spellings, depending upon the occasion but he 

preferred Isambard when he was knighted by Queen Victoria, so becoming 

Sir Isambard Brunel.1149  In recognising this preference, it should be 

remembered that Marc was born in France and only left the country because 

he was a Royalist.  He remained attached to his country of birth throughout 

his long life and on occasion took his holidays in Normandy.  Although he 

accepted a knighthood from Queen Victoria, he never lost sight of his French 

roots.  In his diary, particularly in the early years, his most intimate thoughts 

were usually recorded in French.  The parish priest also showed Isambard 

and Henry the minutes of vestry meetings with the signatures of their 

ancestors going back many years.  The head of the family often signed 
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himself Brunel without a Christian name.  The significance of this was not 

clear. 

Like so many excursions into history, much turns on chance.  Henry met a 

“gentleman” at the railway station who told him that a relative of the Brunels 

was living not “far off”.  This relation, a widower named Mignot, eventually 

arrived with his twelve year old daughter.  Henry satisfied himself that they 

were second cousins, a relationship although not close was certainly not 

remote.  Mignot was a grandson of Charles, Marc Isambard Brunel‟s elder 

brother.  Charles had kept the farm, leaving Marc, as the younger son, to find 

his own way in the world.  Isambard and Henry went to the Mignot home for 

dinner where they were shown many letters written by their grandfather1150.  

This suggests that Marc maintained a correspondence with his brother after 

he left France for America and later when he was in England.1151  This is not 

surprising as although he left France as a young man, it was unlikely that he 

would sever the links with his family completely.    His son, although partly 

educated in France and speaking the language fluently, did not maintain his 

French links as did his father.  By the next generation the family, if Henry‟s 

attitudes as expressed in his letters are to be believed, had fully assimilated 

British views and beliefs about the outside world.  France was populated by 

people who were foreign to him. 

Before the brothers left for England they were given a reminder of how deep 

their French roots were.  Mignot showed them a family tree which stretched 

back to 1500.  Henry noted that the family had been only tenant farmers, 

comforting himself with the thought  that if the information was correct, it said 
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a good deal about the “fixity” of tenure.  It seems that the Royalist views of at 

least one of the family, Marc, during the Revolutionary period had not 

disturbed these long standing tenancy arrangements.1152  When he was back 

in England, Henry wrote to Eddie Froude with his impressions of his visit to 

Normandy.  He saw his ancestors as “people of great ability”, judging by their 

descendents, presumably he was referring to his grandfather and father.  

They, the rest of the family, had  had the good sense to remain in Haqueville, 

to live quietly and not bother themselves with such things as “meters, logs, 

boats and the like”.  This was a reference to the work Henry had done with the 

Froude family, particularly William and Eddie, over the years.1153   

The French connection lingered on for a time, possibly because Henry had 

little else to do during the summer months of 1880.  Professional work had 

largely dried up for the time being.1154  Further, the brothers had found a 

willing correspondent in their second cousin, Mignot.  Presumably the 

exchange was maintained in French as there is nothing in Henry‟s letter book 

to suggest that Mignot was conversant with English.  There was also interest 

in what was going on in the wider Brunel family in England.  Arthur Hawes, for 

one, was anxious to be kept up to date as some celebration and 

commemoration of the Brunel connection was planned in Normandy.  So 

moved had Henry and Isambard been by their visit to their ancestral home 

that they offered a medallion of Marc Isambard Brunel‟s head, Marc being the 
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last member of their immediate family to live at Haqueville, to his native village 

in memory, or perhaps celebration, of the family connection.1155 

 Henry and Isambard gave £50 towards the cost of such a medallion which 

Henry thought would represent the family‟s contribution.  It “looks large 

enough in French”.1156  In due course the medallion was made.  The best that 

Henry could do for Arthur Hawes when asked for one was to get him a plaster 

cast of the finished artefact.  Even though it had been made in England, that 

was seemingly all that could be done.  The thought of having a few more 

medallions made did not seem to have crossed Henry‟s mind.1157 

The medal had some merit in French eyes.  The Haqueville people wrote to 

Henry asking for the name of the sculptor because the Musée des Beaux Arts 

had been asking the question as there was no name on the medallion itself.  

This seems to have come as a surprise to Henry as he looked on the 

medallion as commemorative of his grandfather rather than a work of art.  

Henry was not French and being fully anglicised, he did not even know the 

provenance of what he had sent to Normandy.  He suggested to von Hügel 

that the image used may have been enlarged from a medallion made by W. J. 

Taylor, a plaster cast of which had been given to Henry by von Hügel 

himself.1158  And there the French were, thinking that the medallion had been 

specially commissioned as a gift to Haqueville 

After the visit to Normandy and its aftermath, Henry‟s appetite for family 

history was sated.  He did not mention the subject again in his 

correspondence.  He sank back into the world he knew and understood.  
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What aroused his interest in the first instance, as had been mentioned before, 

was probably the passing of the older generation, William Froude being one 

and his mother another.  Henry had a further reminder a little later when he 

read in the press of the death of Thomas Richard Guppy.1159  Guppy had 

been one of Brunel‟s closest friends, collaborating with him on the Great 

Western Railway and the Great Britain.  He had supported Brunel at the 

beginning of his career when the backing of influential friends could make all 

the difference between success and failure.  While Brunel‟s friends and 

colleagues were thinning out, there were still some about with whom Henry 

could talk about his father and the past.  There was nothing he enjoyed more 

than a social evening at the theatre or the dinner table.  When Sir William 

Armstrong was in London, he would still, although well advanced in years, 

invite Henry to dine with him and his wife.  One such occasion was in 

December, 1882 shortly after his firm had gone into shipbuilding.  Sir William 

was an entrepreneur throughout his long life, he was 72 years of age when he 

made this move.  He lived on to 90 years of age, eventually dying in 1900.1160  

The dinner party seems to have gone off well as Henry was invited to 

Cragside, the Armstrong‟s summer home, for a holiday which he enjoyed 

greatly.  He had not had “such a pleasant holiday for a long time”.1161 

As has been already mentioned, the Haqueville episode came when Henry‟s 

professional work was at a low ebb.  During such periods he took an even 

greater interest in his social life.  He did this again during this period of 

recession but he also took an interest in improving his professional 
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qualifications.  Henry was a great joiner.  In 1884 he had been a member of 

the Institution of Civil Engineers and the Institution of Mechanical Engineers 

for a number of years.  There was also the Smeatonions, a dining club for 

professional civil engineers, to which he went whenever he got the 

opportunity.  He was elected a member in January, 1884.1162  During March of 

the same year, he learnt that he might be qualified to join the Institute of Naval 

Architects, not as a full Member but as an Associate.  He wrote to his old 

friend and colleague, Nathaniel Barnaby, about the possibility, pointing out 

that he had attended meetings of the Institute besides those of his “own 

Institution of Civil Engineers” on numerous occasions.  It was possible that 

Edward Read would “sign his paper” and support his application.  Read was a 

Member of the Council of the Institution of Civil Engineers and could vouch for 

his experience with that body.1163 

If one is to rely on his letter book, Henry had no professional assignments 

when he wrote this letter to Barnaby.  Anything he could do to broaden his 

qualifications he must have seen as desirable when he put pen to paper.  

Unfortunately, although Henry had worked with Froude on model testing and 

sea trials, he had not been involved in naval architecture as such.  His efforts 

had been limited to proving the designs of others.  That said, however, his 

contribution to Froude‟s ground breaking work had been key to Froude‟s 

achievements.  Henry, when the spirit moved, could be very dedicated and 

energetic.  He was an ideal assistant for a somewhat detached and 

disinterested individual.1164 
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All was not doom and gloom.  Although the Barry Railway and Docks scheme 

had seemed without hope in January, 1877, circumstances were different in 

late 1882.1165  The idea had never been entirely dead.  Part substitute 

schemes such as the Porthcawl extension project received an airing.  Other 

proposals such as that for Neath harbour were also considered but nothing 

came of them as far as Henry was concerned.1166   

Henry went to Cardiff for discussions with the sponsors of the Barry Railway 

and Dock project on the 21st September.  He chose to stay at the Royal 

Hotel.1167  This was the first of a series of visits which, on occasion, lasted for 

more than a day.  By December Armstrongs had been drawn into the 

discussions so it was left to them to make the various appointments in South 

Wales needed to further the scheme.  Henry offered to fit in with whatever 

arrangements the people coming from Newcastle decided were best.1168  As 

frequently happened the project did not move forward as  quickly as Henry 

would have liked but by the following March, it was occupying much of his 

time.  Fortunately it was work he was well acquainted with and so was no 

great burden to him.1169  He had his experience at Bahia, Penarth and Hull to 

fall back on.  He also had a good relationship with Armstrongs, the company 

which would provide the hydraulic machinery to operate the dock gates, the 

hoists and the cranes which were such a feature of advanced dock 
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installations at the time.  But lack of progress for no apparent reason was in 

itself a warning.  Although Henry had put a lot of effort into the project, it 

petered out for the second time.  By the end of July the “scheme was dead 

and buried” ........ a “great vexatious blow”.1170  The House of Lords had 

thrown the Bill out.  Henry was very frustrated.  When he wrote to Eddie 

Froude about what had happened, he added the words “and be damned to 

them”.1171  Not the least reason for his disappointment and anger was that he 

was very short of work at the time.  The “Looking Glass”, one of his yacht 

ventures, he realised, although interesting and fun, was not a long term 

substitute for rewarding and remunerative professional work.  Why the Barry 

Railway and Dock scheme fell through for a second time was not spelled out 

but it was probably for lack of support rather than opposition at Westminster.  

He continued to think, however, that if it was “pushed on” it would succeed 

and go forward”.1172 

Henry was right but he had to wait another twelve months before the good 

news came through that the Barry Railway and Dock Bill had passed through 

Parliament.1173   Once the Act had received the Royal Assent the Company 

issued shares, one hundred were allocated to Henry.  He forwarded his 

cheque for £200 on the 16th October, £1 per share on deposit and £1 per 

share on allotment1174 and accepted the Directors‟ invitation to a banquet on 

the 14th November to celebrate the initiation of the project.1175   As far as the 

Barry Dock and Railway scheme was concerned, it was the end of the 
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beginning.  More precisely, that is what it should have been.  In the event, it 

was the beginning of the end.  The railway was never built. 

Another railway, more precisely an extension to an existing line, in which 

Henry was involved was the Llynvi and Ogmore Railway.  Again it was in 

Wales, in the Bridgend and Porthcawl area.  He worked on this project at the 

behest of Robert Brereton, whose commission it was, not on his own behalf.  

The initial meetings with the Directors of the Company took place in August, 

1877.  As Henry was working on the Torquay Water Works scheme at the 

time, he, on occasion, found it difficult to get away from Devon to attend 

meetings with the Directors of the Company in London.1176‟1177  So, it was as 

well that the principal burden was borne by Brereton and his staff in Duke 

Street.  This did not stop Henry being drawn into what was going on, though 

progress, if it could be called that, was painfully slow for much of the time.  

Like many engineering schemes the Llynvi and Ogmore proposal was the 

subject of much misinformation and distortion by its opponents.  Henry always 

responded emotionally to such onslaughts.  Writing to J. S. Stokes in March, 

1881, over three years later, he said “no sooner (does) one shut the gate on 

one lie than another knocks at the door; (it was) a hopeless task to combat in 

the papers the lies told about them” ...... “their adversaries have a longer 

purse” ......... “they care more for the opinion of the House of Commons than 

the Press”.  Henry closed his letter, written as much in frustration as in 
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annoyance, by telling Stokes that he would say more when they met for 

dinner at Queen Anne Mansions, which was where Henry was living at the 

time.1178  That was the last mention of this particular railway in Henry‟s 

correspondence.  The scheme did not go forward.  Probably, the saboteurs, 

who annoyed Henry so much, had had their way. 

As an assistant to Barry and a general factotum round the office, Henry was 

given tasks to carry through on an occasional and as required basis.  These 

were assignments in which he had no ongoing involvement:  they were just to 

assist his partner or colleagues out of a workload difficulty or where he had a 

particular skill to offer.  One such project was a Sittingbourne and Sheerness 

Railway where he spent two days examining and sketching the Thames 

Haven Station and superintending the preparation of sections and levels of 

the site for Barry at the end of October, 1877.1179   

Another project Henry was drawn into on the margin was the London, 

Chatham & Dover Railway.  In 1878 the cross channel traffic was increasing 

and the sea link between Dover and Calais was becoming more important to 

the railway companies on both sides of the Channel.  The cost of running the 

vessels which plyed across the Straits of Dover between the two ports was 

key to the economics of transporting people and goods from London to 

Continental destinations.  The London, Chatham & Dover was concerned 

about the economics of its new vessels, in particular their heavy coal 

consumption.  The Company sought Barry‟s advice.  He decided to make 

Henry responsible for collecting the “materials and observations” needed for 

the study.  Henry was quite relaxed about this until he learnt it was proposed 
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to test models of the vessels in a tank.  This was, of course, Froude‟s area of 

expertise so on the 14th May Henry wrote to him to say that Barry would be 

asking him to investigate the performance of the ships.  Henry indicated his 

willingness to do the work for Barry under Froude‟s supervision.1180  Barry‟s 

attitude to Henry is revealing.  While he was prepared to back Henry‟s 

engineering skills usually, an agreement with Froude was seen as essential 

when it came to testing model ships.  Henry‟s extensive experience in this 

field was not sufficient for Barry‟s purposes.  There was nothing personal 

about this as they got on well together.  Henry dined at his partner‟s home 

three days later.  They also shared a passion for Gilbert & Sullivan and went, 

with other members of their families, to see The Sorcerer and Trial by Jury 

that May. 1181 1182 

The following month Henry started an unusual study for Dr.  R. M. Glover of 

the Prison Service.  It concerned the employment of prisoners while they were 

serving their sentences.  On the 14th June Henry called to see Glover to report 

what he had done so far.  He told him of a “very satisfactory” visit to two 

prisons in Liverpool, a town beset with crime.  It was a major seaport with all 

the attendant problems of seamen footloose when ashore and a huge number 

of Irish immigrants taking refuge from the famines just across the sea in their 

own country.  What Henry had found reflected this unhappy situation.  At the 

Boro Prison there was a “very grand treadmill house” designed by Fairbairn in 

about 1807.  He was somewhat concerned about the functioning of the 
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machine, in particular the operation of the crank itself.  He told Glover that he 

had expressed his worries about this to the prison authorities, despite not 

having determined how many “hard labour prisoners” there were who were 

put to the “crank treadmill” each day.1183  Although Henry described what he 

had seen, he did not express any views on the use of treadmills by the prison 

service.  His interest was limited to their design, efficiency and capability of 

dealing with the load to which they were subjected.  It is when reading letters 

like this one from Henry to Glover that one realises the gap between the 

perceptions and practices of the nineteenth century and those of today.  It is 

very easy, when reading the general run of Henry‟s letters to form the view 

that material possessions, transport facilities and the benefits of other 

innovations apart, little has changed in the last 130 years, people behaved in 

the same way and their views and beliefs were similar.  The incident of the 

treadmill shows that this was not so.  The army was involved in the 

organisation and disciplining of prison inmates, not directly for the Service 

employed retired, not serving, officers.  There was thus a strong military 

dimension to Victorian prisons, a sentence of hard labour meant just that, 

continual physical exertion, not necessarily productive, over long periods of 

time. 

As was to be expected when some machinery was needed, Henry turned to 

those he knew best.  The drive mechanism for the new treadmill he had been 

asked to design was to be supplied by Armstrongs.  Glover, with his military 

background would have realised that he could expect good service from that 

Company which had an excellent reputation for supplying guns to the 
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Services.  Unfortunately, Armstrongs did not respond immediately to Henry‟s 

enquiry.  He apologised to Glover for their inaction, they did not mean to be 

“disobliging” and would put matters right shortly. 1184 1185 

Like a number of the engineering schemes Henry was drawn into, his 

proposals for the Prison Service came to nothing.  Fortunately, the exploratory 

work had not been extensive and had not taken up much of his professional 

time even though he had had to travel to Liverpool to carry out the survey.  It 

did, however, introduce him to an aspect of life which was new to him.  Henry, 

who was very free with his opinions normally, expressed no views on Her 

Majesty‟s prisons generally and the conditions under which prisoners were 

confined.  This was unusual.  He normally had much to say whether he had 

knowledge of the subject or not. 

This account of Henry Brunel‟s life usually only touches on the high spots of 

his professional career, schemes of some significance or projects involving 

other engineers who were eminent in the profession.  The reality was that he 

was never solely responsible for any major engineering initiative and if he was 

involved in one, it was invariably in a supporting role.  When he took the lead, 

as in the Torquay Water Works‟ scheme, it was in a low key routine mundane 

and minor project.  Not only were they not major, none was at the cutting 

edge of technology.   

The exception to this pattern was Tower Bridge, not because of the nature of 

Henry‟s involvement which was unchanged, rather because of the uniqueness 

of the scheme and the prominence of the completed bridge on London‟s 

skyline.  It defines London along with Big Ben and St. Paul‟s Cathedral in the 
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same way as the Eiffel Tower and the Arc de Triomphe differentiate Paris 

from other cities in Europe. 

Although Henry said little about Tower Bridge in his correspondence, John 

Wolfe Barry gave a lecture on its design and construction which was 

published in booklet form in 1894.  This source has the great advantage of 

having been written by the person best informed of those involved in the 

project1186.  What follows depends largely on this booklet.  It starts with an 

account of the events leading to the construction of the Bridge and follows on 

with a description of the structure itself. 

The ever increasing traffic using the bridges over the Thames in the 1860s 

and 1870s caused the Corporation of London to consider what options were 

available to it to relieve the congestion, which the traffic created.  The 

Corporation instructed the Bridge Estates House Committee to prepare a 

comprehensive report on the problem and to make recommendations1187 1188. 

On the 7th December, 1876 the Bridge and Subway Committee of Bridge 

House Estates recommended that a bridge or subway was constructed to the 

east of London Bridge.  It was to be approached from Little Tower Hill and 

Irongate Stairs on the north side of the river and from Horseley Lane Stairs on 

the south side of the Thames1189.  None of the schemes put forward at that 

time were approved.  Thinking moved to a high level bridge or a low level one 
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with an opening for larger vessels1190.  More detailed study determined that a 

clearance of at least 82 feet 6 inches, possibly 100 feet above the Trinity high 

water mark was needed to allow the largest vessels through into the Pool of 

London.  If a high level bridge was constructed, the approach road on the 

north side would have a gradient of 1 in 40 for 2,000 to 3,000 feet and that on 

the south side circumstances would be similar, the 1 in 40 gradient would 

extend for 3,500 feet1191. 

Sir Joseph Bazalgette, Engineer to the Metropolitan Board of Works, put 

forward a scheme for “The Tower Bridge”.  It was a high level bridge of truss 

girder construction in an arched form from which the roadway was 

suspended.  A Bill to construct it was laid before Parliament in 1878.  The 

proposal was opposed by the City Corporation and the Thames Conservancy 

Board.  The Bill was lost.  Its critics saw it as a “white elephant” like the 

Thames Tunnel1192, an ill-founded criticism as sufficient traffic was available to 

make it worthwhile.  This was not so in the case of Marc Brunel‟s Tunnel 

which, when completed, was suitable for foot passengers only. 

Like so many other high profile projects, Tower Bridge attracted many 

schemes of widely differing practicality and merit.  In addition to what 

Bazalgette put forward, other eminent engineers had their own ideas.  At one 

stage Sir John Hawkshaw put forward a proposal. 

Eventually, Sir Horace Jones developed a scheme for a low level bridge with 

a central opening span the same height as London Bridge which operated on 

the bascule principle.  This centre span was 300 feet in length, in addition 

there were two side spans each 190 feet long.  The side spans were 
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suspended from chains which ran from the tops of the towers which were 

sited on each side of the opening span to anchorages in the banks of the 

river.  The towers housed bascule mechanisms for raising and lowering the 

two halves of the centre span.  This was opened when more height was 

required to allow larger ships to pass.  The estimated cost of constructing 

such a bridge was £750,0001193.  Jones‟ proposal, although given serious 

consideration, was not adopted. 

In January, 1879 responsibility for taking the matter further was transferred 

from the Bridge and Subway Committee to the Bridge House Estates 

Committee direct.  This made accountability to the City Corporation simpler 

but there were no further developments for over three years.1194  

In May, 1882 three proposals were under consideration, a steam ferry, a 

floating chain bridge and a new low level bridge scheme.  By June, 1883 

further alternatives were put forward, a subway or tunnel and a “duplex” 

bridge.  The latter, although a single carriageway for most of its length, split 

into two so forming a lock in the mid-river portion of the structure, the gates of 

which could be opened to admit a ship, closed, and a second pair of gates 

opened to allow the vessel to leave.  Traffic across the bridge would not be 

interrupted as one of the two carriageways in the central portion would always 

be available1195. 

Alternatives continued to proliferate, proposals were made, set aside or 

rejected.  However, in March 1884 there were three Bills before Parliament.  

They were The Metropolitan Board of Works (Thames Crossing) Bill, Sir 

Joseph Bazalgette had not given up despite the rejection of his high level 
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bridge proposal, the Tower (Duplex) Bridge Bill, this was put forward by 

private promoters, and the Lower Thames Steam Ferries Bill introduced by 

the City Corporation.  The Bills were referred to a Select Committee of the 

House of Commons which reported on the 4th July in favour of a low level 

bridge and subway, expressing the hope that the City Corporation might be 

induced to undertake constructing the bridge while at the same time a subway 

was built by the Metropolitan Board of Works at Shadwell.  The City 

Corporation responded by agreeing to go ahead with the bridge using Bridge 

House Estates‟ funds1196. 

On the 28th October, 1884 Bridge House Estates submitted a proposal for a 

low level bridge to the City of London Court of Common Council.  Although 

three designs had been prepared, only one was put forward.  It was a bascule 

bridge, based on the design submitted by Sir Horace Jones back in 1878.  

The estimated cost of £750,000 was not beyond the resources of Bridge 

House Estates, so the Court of Common Council decided to proceed1197. 

A Bill was submitted to Parliament.  It received the Royal Assent as The 

Tower Bridge Act during the 1885 session.  Sir Horace Jones was appointed 

architect to the project:  John Wolfe Barry was named as the engineer.  The 

design of the bridge was largely determined by the needs of the shipping 

passing through it into the Pool of London.  Seagoing ships were moored in 

the Pool, head to stern, in two parallel lines, one on each side of the river, with 

barges and smaller vessels lying alongside the seagoing ships.  These two 

lines of larger vessels were two, sometimes three, abreast.  This arrangement 

left a central channel 200 to 250 feet wide for the movement of ships in and 
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out of the Pool or up and down the river.  This layout largely determined the 

central opening of Tower Bridge1198. 

The Act of Parliament defined the leading dimensions of Tower Bridge.  The 

central opening span was to be 200 feet wide with a height, when open, of 

135 feet above Trinity high water mark and a height of 29 feet when closed 

against vessels with high masts.  The size of each of the two piers was 185 

feet in length and 70 feet in width.  The length of each of the two side spans 

was 270 feet in the clear1199. 

The Act did not specify the detail of the design.  Its purpose was to describe 

the bridge‟s “capacity” when finished.  The legislation also provided protection 

to shipping while the bridge was being built.  It laid down, for example, how 

large the caissons could be when the piers were being constructed. 

Although work commenced on the 22nd April, 1886, the formal ceremony 

marking the start was not performed by the Prince of Wales until June 21st, 

18861200.  In his letter to “Nurse”, Miss Egan, Henry did not mention the Prince 

of Wales but he made the most he could of the mistakes and misadventures 

which occurred in what was intended to be a very dignified occasion.  The 

Guards, who had been drawn up near to the Tower of London, were 

unprepared for the Duke of Cambridge‟s arrival.  The detachment, which was 

due to salute him, had gone away.  This caused him to “swear heartily”.  The 

guns of the Tower of London, however, fired a salute as was appropriate on 

such an occasion and the Bishop of London said some suitable prayers.  

Henry commented that John Wolfe Barry, who was adorned with gold lace 
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and a sword, “looked very nice”1201.  Henry could have said, of course, that his 

favourite duo, Gilbert and Sullivan, would have made much of the event if so 

minded. 

The piers which were constructed were essentially different from those of any 

ordinary bridge as they had to contain the counterpoise and the machinery for 

opening the central span as well as the towers which carried the suspension 

chains of the fixed side spans and the overhead girders above the opening 

span.  They were thus very complex and massive structures1202.  Their total 

depth from the roadway level to the clay bed on which they rested was 102 

feet1203.  The footings needed very careful appraisal as the site had been 

used as a port for many centuries, with the consequent risk that the river bed 

had been disturbed such that the strata, which had to bear the weight of the 

bridge, had been impaired.  Marc Brunel had been faced with this problem 

when constructing the Thames Tunnel earlier in the century. 

The part of the pier beneath the roadway had a large cavity in it to 

accommodate the landward end of the counterbalance weight of one leaf of 

the opening span, two chambers for hydraulic accumulators, two chambers 

for the hydraulic machinery which operated the opening span and two tunnels, 

one for receiving the main pivot shaft on which the leaf of the opening span 

revolved and the other for the pinion shaft by which power was transmitted to 

the opening span by the machinery.  Except for being “handed” the two piers 

were identical1204. 
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As already mentioned, the landward openings were spanned by suspension 

chains.  These were anchored in the ground at each end of the bridge and 

were united by horizontal ties across the central opening at high level.  These 

ties were carried by two narrow bridges ten feet in width which also served as 

footways when the bascule span was opened for the passage of ships1205.  

These footbridges were 140 feet above the Trinity high water mark and as 

their supports stood back 15 feet from the face of the towers, their clear span 

was 230 feet.  Access was provided by hydraulic lifts and stairways in the 

towers.  The total height of the towers, measured from the roadway, was 162 

feet or 264 feet from the bottom of the foundations.  The opening span 

provided, as mentioned earlier, a clear waterway 200 feet in width with a clear 

height of 135 feet which was increased to 140 feet during construction.  When 

complete, Tower Bridge had the largest opening span in the world. 

The width of the bridge between the parapets was 50 feet.  This provided a 32 

foot wide roadway, sufficient for four lines of traffic and two footpaths each 

nine feet wide.  The leaves were supported by a lattice of four longitudinal 

girders 13 feet 6 inches apart from centre to centre, with cross members and 

roadway plates on which wood was placed to form the roadway surface1206. 

The overall length of the moving girders, which turned on the main pivots, was 

162 feet 3 inches.  The pivots were 12 feet 9 inches back from the face of the 

pier.  From the pivots to the end of the girders landwards was 49 feet 6 inches 

and to the end riverwards was 112 feet 9 inches.  The counter balance box on 

the landward end of the girders was filled with 422 tons of iron and lead so 

                                            
1205

 It must be remembered that Tower Bridge was the gateway to a thriving port when it was 
built and for many years thereafter.  The bascule span was opened frequently and the bridge 
could remain closed to wheeled traffic for long periods.  A footbridge, albeit at high level, was 
thus a useful feature and no doubt appreciated by many people when in a hurry. 
1206

 Barry 36, 37. 
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ensuring the whole leaf structure was in balance round the pivots1207.  The 

balance of the bascules in all positions from closed to fully open was critical to 

the success of the mechanism.  This, Barry, with Henry‟s assistance, 

achieved very successfully. 

The two outside longitudinal girders carried at their counterbalanced ends a 

toothed quadrant.  These quadrants engaged with revolving pinions which, in 

turn, were driven by the hydraulic machinery.  The leaves could thus be made 

to rise or fall at will1208 

Henry‟s experience with hydraulic machinery at Armstrong‟s Works at 

Elswick, and later at Bahia, must have been extremely valuable and have 

contributed much to the moving parts of Tower Bridge.  The hydraulic 

machinery was, unsurprisingly, provided by Sir W. G. Armstrong, Mitchell & 

Co, the successor company to the original Armstrong enterprise1209 

At the outset John Wolfe Barry was responsible for the engineering design 

and the construction of the Bridge, while Sir Horace Jones dealt with all the 

architectural aspects of the project.  Unfortunately, Jones died in 1887 while 

the foundations of the bridge were being put in.  As a result of this, all aspects 

of the design, both architecture and engineering, fell to Barry1210. 

At the time of Jones‟ death, none of the architectural features of the design 

had proceeded further than such sketches and studies as were sufficient to 

estimate the overall cost of construction of the bridge and obtaining the Act of 

Parliament necessary to build it.  Barry retained the general architectural 

features of the designs as submitted to Parliament.  When the working 
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 Barry 37. 
1208

 Barry 38, 39. 
1209

 Barry 64. 
1210

 Barry 46. 
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drawings were prepared some alterations were made to accommodate those 

features insisted upon by the legislation such as an increase in the size of the 

central opening from 160 to 200 feet, and the incorporation of lifts and stairs 

to provide for foot passengers when the bridge was open.  These changes to 

the towers, which made them more massive, meant that the principal supports 

to the structure had to be of iron and steel.  Brick and masonry were no longer 

sufficient.  However, the steel frame could be surrounded by brickwork and 

masonry to retain the architectural features of the design desired by the City 

Corporation and approved by Parliament1211  The feudal impression was 

retained.  The bridge was to look like the drawbridge of a Crusader‟s 

castle1212.  It was not all aesthetic, however, brickwork and masonry provided 

much needed protection from the weather, the moving quadrants, stairs and 

lifts in particular1213. 

Barry defended himself against those “purists” who may have thought a steel 

skeleton was inappropriate for a medieval type structure.  He made the point 

that the “old architects” knew little of iron and steel.  Sir Christopher Wren had 

achieved structural strength in St. Pauls by constructing a brick cone to 

support the internal and external domes of the Cathedral.  Barry, who was an 

engineer above all, was probably not happy about this sort of thinking.  He 

commented “needs must when Parliament drives” adding “if the appearance 

of Tower Bridge is approved, I hope that we may forget that the towers have 

skeletons as much concealed as that of the human body, of which we do not 

                                            
1211

 Barry 46, 47. 
1212

 Barry 46. 
1213

 It must be remembered that smoke, fumes and pollution were much more evident in 
Victorian London than they are today.  The atmosphere was acid and would corrode all iron 
and steel structures.  Barry 47. 
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think when we contemplate examples of manly or feminine beauty”1214.  In this 

Barry was right.  That Tower Bridge is a steel framed building would come as 

a surprise to the vast majority of those who look at it. 

While the desire of the City Corporation and Parliament to see Tower Bridge 

architecturally compatible with the Tower of London is easily understood in 

the context of the 19th century, in the early 21st it is difficult to understand why 

Barry thought it necessary to make this point in his lecture.  Today the issue 

would be, is it appropriate to “dress up” a steel structure to resemble a 

medieval castle at all? 

Although not apparent to the casual observer, as mentioned earlier, Tower 

Bridge is a form of suspension bridge.  A land tie is anchored in a block 

beneath the ground on one side of the river.  This tie runs to a lesser pier from 

where a link across the top of this structure connects to a double suspension 

chain.  This chain carries the side span road deck through a series of 

suspension rods dropping from the lower chain.  The double chain then runs 

to the top of the major tower where it is linked to a tie running through the 

cantilevered central girders of the footbridge.  From the far end of the 

footbridge a second double suspension chain, through a second lesser tower, 

leads to another tie bar which passes into an anchorage on the other side of 

the river1215.  There are rollers at the top of the major towers which allow the 

chains to move and so accommodate to changes in temperature and any 

unequal distribution of the road traffic.  Similarly, there are rollers on the top of 
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 Barry 48. 
1215

 Barry 49, fig. 30. 
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the smaller towers1216.  There are two such support systems, one on each 

side of the carriageway. 

The two main chains are 60 feet 6 inches apart from centre to centre.  On first 

appearance they seem to be girders, not chains.  It is their construction that 

gives this appearance.  The two chains, the upper and lower, are braced with 

triangulated iron bars.  This obviates local deflection1217.  So, Tower Bridge is 

a braced structure and for its format, very rigid.  Suspension bridges are 

normally relatively flexible structures.  This, together with numerous other 

features of the design, makes Tower Bridge a very unusual piece of civil 

engineering. 

By the time Tower Bridge was finished, Henry‟s professional career was 

tapering off.  Perhaps Barry realised this.  His praise of Henry‟s efforts was 

fulsome.  “First and most important of all, my acknowledgements are due to 

my partner, Mr. H. M. Brunel, who has supervised the whole of the 

complicated calculations and the details of the structure, and has taken a very 

active share in carrying out the work from first to last”1218.  

Henry‟s correspondence became increasingly preoccupied with his private 

life.  There was perhaps a touch of appropriateness about this.  Of the 

numerous projects with which he was associated, the most noticeable is 

Tower Bridge.  Although he devoted much effort and time to what is now the 

London Underground system, it is a project which is out of sight and so out of 

mind.  For the remainder, Hull Docks, Penarth Docks and the Torquay Water 

Works for example, there is little to be said.  They were run of the mill 

schemes with which the nineteenth century abounded.  Oddly, Henry‟s 
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 Barry 50. 
1217

 Barry 51. 
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father‟s career started with a bridge at Clifton1219 and he himself substantially 

finished his with a bridge in London.  The irony is that the Clifton Bridge as 

built owes little to Isambard Kingdom Brunel, although he is invariably credited 

with it.  Very few associate Tower Bridge with John Wolfe Barry and Henry 

Marc Brunel 

Henry Brunel had a stroke in 1901 and died at his home at 21 Abingdon 

Street on the 7th October, 1903 in his sixty second year.  He was the last to 

bear the name Brunel in England as his brother, Isambard, was already dead.  

Henry did not marry and Isambard, although married, had no children. 

                                            
1219

 It could also be argued that Henry‟s career started with a bridge.  His first engineering 
task, after Brunel‟s death, was to erect the wooden bridge designed by his father, on the 
family‟s Watcombe estate in Torquay.  Tudor Letter. 



 

 

401 

Chapter XII:  

Epilogue 

Henry Marc Brunel was the third and last of the Brunel engineering dynasty.  

He did not possess the creativeness and energy of Isambard Kingdom or 

Marc Isambard.  While his father inherited or acquired the skills and attitudes 

of his grandfather, these characteristics passed Henry by.  There is little 

evidence to indicate he had innovative talents.  What ideas he had seemed to 

have flowed from, very largely, his mentor William Froude whose inventive 

gifts and creative capabilities are beyond dispute.  Henry was also beset by a 

lack of sustained dedication when he had a task to carry through.  He was 

easily sidelined by the temptations of the social whirl, the theatre, the dining 

table, clubs and in his earlier years, the attractions of the Froude household in 

Devon.  Taken together, these activities occupied a disproportionately large 

part of his waking hours and days in the year.  In all, until Henry was 

“adopted” by John Wolfe Barry as his partner, his income was always a 

problem, especially when related to his expectations and lifestyle.  His link to 

Barry eventually enabled him to secure an income more appropriate to what 

he saw as his position in the world.  His supporting role in Barry‟s firm became 

lucrative and he was able to set aside money where previously he had been 

in debt and had to borrow from his father‟s estate. 

There can be no doubt that Henry was an amiable sociable person and well 

liked.  During his mother‟s declining years he was the very model of a dutiful 

son and put up with much aggravation from Mary who could be very trying 

and unreasonable as for many years she failed to accommodate to her 

reduced circumstances following her husband‟s early death. 
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In sum, Henry lived a useful life.  He was a disappointment to himself 

professionally, however, but he came to live with it.  In this, the support he 

received from Froude was central to this slowly achieved accommodation to 

the reality of his potential.  During this time Henry‟s mentor had to put up with 

many mood swings and irrationalities, not least the difficulties created by 

Henry‟s strong likes and dislikes, and, on occasion, quite illogical prejudices.   

The tragedy of Henry‟s life was that he bore the Brunel name, he was 

overawed by his father and lived in his shadow for many years after his death.  

Further, he was indulged when he was a premium apprentice at Elswick by 

Sir William Armstrong and subsequently by John Hawkshaw when he joined 

Hawkshaw‟s firm as a pupil.  Both men allowed him to pursue his private 

interests uncontrolled such that he could not have taken full advantage of the 

opportunities afforded by them of an excellent engineering education.  

Fortunately, Henry eventually realised that he had not got the energy and 

talents to emulate his father‟s career.  But by the standards of “ordinary” 

people he did quite well as a professional engineer and as a member of 

society in the second half of the nineteenth century. 

In closing, it is apposite to quote the penultimate paragraph of one of his 

obituaries.  “Henry Brunel‟s personal character endeared him deeply to all his 

friends.  His keen and singularly whimsical humour, which, with some reserve 

of manner with strangers, at first sight perhaps seemed his chief characteristic 

was thrown into the shade for his intimates by his rigid principle, high purpose, 

sympathy and warmth of heart”.1220  

                                            
1220

 Minutes of Proceedings of the Institution of Civil Engineers Vol. CLV 1904, 428. 
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Appendix I:  

William Froude 

The biography of Henry Marc Brunel could, with much truth, be subtitled “A 

Tale of Two Families” so close was the relationship between the Froudes and 

the Brunels.  For much of Henry‟s adult life his preferred work as a 

professional engineer was to assist William Froude in his endeavours of the 

moment, usually the testing of ships‟ models in water tanks, river estuaries or 

offshore and relating the results arrived at to the performance of full size 

vessels at sea.  For this reason a brief biography of William Froude is 

appropriate, if only to provide a backdrop against which to assess Henry‟s 

contribution to what was seminal work in the design of ships and, more 

particularly, naval vessels. 

William Froude was the fourth son of the Venerable R. H. Froude, 

Archdeacon of Totnes.1221  He was born on the 28th November, 1810, 

educated at Westminster School and Oriel College, Oxford where he was, for 

a time, a pupil of his elder brother, R. Hurrell Froude.1222  He took a first class 

degree in the Mathematical Honours School in 1832. 

In 1837 Froude joined Isambard Kingdom Brunel‟s staff as an assistant 

engineer on the Bristol and Exeter Railway where he was put in charge of the 

construction of the line between Whitehall Tunnel and Exeter.  He remained in 

post until the Railway was opened in May, 1844.  After he had finished 

working on the Bristol and Exeter, he was engaged on Parliamentary surveys 

for other railways such as the Wiltshire, Somerset and Weymouth.  Shortly 

                                            
1221

 This account of Froude‟s life depends virtually entirely on an obituary which appeared in 
the Devonshire Association Proceedings Volume XX, 1879. 
1222

 Hurrell Froude was prominent in the Oxford Movement, a close friend and colleague of 
John Henry Newman who was also at Oriel.  He died in February, 1836, an Anglican, before 
Newman‟s apostasy to Rome.  . 
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after he had finished this task, he gave up his career as an engineer to spend 

time with his father whose health was failing, although he retained an interest 

in how the railway system was developing, particularly in Devon. 

Froude was a Justice of the Peace and a Trustee of several Turnpike Trusts.  

His friends and colleagues were quick to take advantage of his engineering 

knowledge.  He was a judge of the machines exhibited at the Bath and Wells 

Agricultural Society for several years.  Later, he was asked to advise on the 

failure of the main supplying Torquay to deliver a sufficient volume of water to 

meet the needs of the rapidly growing town.  He devised a scraper, based 

upon a design proved by J. G. Appold for removing the rust and debris from 

within the pipes.  The device was successful and the water supply was 

restored to a satisfactory level. 

In addition to designing and appraising machines, Froude was also a 

craftsman and fully capable of producing equipment for his own use.  The 

quality of his workmanship was outstanding and was representative of his 

determination to achieve perfection in every aspect of his life and work. 

Further, he studied the failure of Brunel‟s atmospheric railway, which ran from 

Exeter to Teignmouth, carefully, with concern and in detail.  Brunel, despite 

Froude‟s retirement, continued to hold him in high regard.  He sought his 

advice and assistance when the launch of the Great Eastern ran into difficulty 

in 1857.  Froude‟s analysis demonstrated that the friction between two 

surfaces, in this case iron and wood, diminished as the relative speed 

between them increased.  This finding contributed to Brunel‟s understanding 

of the problems he had to overcome if a satisfactory launch was to be 
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achieved.  It was probably due to a mutual interest in the Great Eastern that 

Froude met Henry Brunel, then a schoolboy at Harrow, for the first time. 

Archdeacon Froude died in 1859, the same year as Brunel.  The family had to 

vacate the parsonage at Totnes.  Froude and his family moved to a house, 

Eastleigh, in Paignton.  Later he built a “gentleman‟s residence” largely 

designed by one of his sons, Edmund, and Henry Brunel on a hill immediately 

above Torquay railway station.  It was known as Chelston Cross and it was 

here that Froude‟s epoch making work on the “resistance of ships” took place.  

From his earliest days at Westminster School and later at Oxford, Froude had 

taken an interest in boats, not just as an oarsman or a yachtsman, but as a 

student of their shape, the resistance offered by the water to their hulls as 

they moved through it, the effect of the wind on the sails if they were yachts 

and the action of the rudder as it passed through the water.  This led to a 

series of experiments using model hulls.  Froude wanted to determine the 

best shape for a yacht he planned to build.  This led eventually to his work for 

the Admiralty, experiments which were conducted from his home in Torquay. 

Froude had many friends in the Royal Navy so he had numerous 

opportunities to become familiar with the progress of naval architecture.  He 

became conversant with the design issues of the day, sail versus steam, 

paddle wheels versus screw, blunt versus sharp prows amongst other issues.  

All this was not entirely new to him.  He had seen much in his younger days of 

the Great Western and the Great Britain steamships.  During the construction 

of the Great Eastern, Brunel asked Froude to investigate the rolling of ships.  

His findings immediately attracted attention:  hitherto an understanding of the 
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behaviour of waves and of a ship in them had been looked upon as an 

insoluble problem. 

The experiments Froude carried out on yacht forms were the germ of his 

experiments on the resistance of ships.  Models were first tested in a tank 

within the house and later in a much larger structure, purpose built, in a field 

nearby.  Larger models were tested in the sea at Torbay or in the estuary of 

the river Dart.  From the data derived from these tests, the shape of the hulls 

could be improved and the performance of the full size vessels, when built, 

could be predicted with accuracy.  He derived from these studies the 

relationship between the resistance of the ship and that of the model from 

which its shape was derived, namely  that the resistance was in proportion of 

the cube of the linear dimension at speeds proportional to the square root of 

the linear dimension.  He demonstrated these findings mathematically and by 

experiment using different sized models, some of which were nearly a half ton 

displacement.  The results were such that E. J. Reed, Chief of the 

Construction Staff of the Navy encouraged Froude to propose to the Admiralty 

that he carried out a series of experiments on the resistance of a range of 

models.  Froude‟s proposal was accepted. 

Froude constructed at the Admiralty‟s expense a covered test tank in a field 

near to his home at Chelston Cross.  The tank was 250 feet long, 33 feet wide 

and ten feet deep.  Above the tank was a suspended railway along which a 

truck could be drawn at any given speed with great accuracy.  Beneath this 

truck the model was drawn through the water.  The resistance was measured 

by a self acting dynamometer on the truck.  There were also arrangements for 
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testing the effect of screws at the rear of the models.1223  Not only was 

resistance measured for different hull forms at various speeds, the effect of 

waves was also studied as was rolling and yaw. 

Froude was frequently present when full sized ships based on his model 

findings, went through their sea trials.  Although not every vessel performed 

exactly as the model predicted, the correlation was very good overall. . 

Froude‟s studies were extended to include the power required to drive screw 

ships and the number and proportions of the propellor  blades needed to give 

optimal performance.  Again, his predictions were measured against the 

results obtained in the sea trials of propellors incorporating the principles 

derived from his model testing.  Following his success in this sphere of 

activity, the Admiralty asked him to design a dynamometer capable of 

determining the power output of large marine engines.  The machine he 

devised was not tried on a large scale during his lifetime but it proved to be a 

remarkable technical and, later, commercial success.1224 

Such engineering had its rewards.  The well informed advice Froude 

consistently gave to the Admiralty on naval architecture was publicly 

recognised by his appointment as a member of the “Committee  on Design” in 

1870.  He was also nominated to specialised committees such as that on 

H.M.S. Inflexible in 1877.  His expertise was also sort by foreign navies, 

particularly the Royal Netherlands Navy and the Imperial Russian Navy. 

                                            
1223

 This design of test tank was used with little modification for the rest of Froude‟s life.  His 
son, Edmund, succeeded him in this work for the Admiralty and it continued until such time as 
the facility was closed and dismantled.  A new larger tank was constructed under the direct 
control of the Admiralty at Haslar near Portsmouth.  Edmund managed this facility until his 
retirement. 
1224

 The firm Heenan & Froude of Worcester was for many years a highly successful 
enterprise.  Its range of machines such as dynamometers and water brakes were largely 
based on William and Edmund Froude‟s ideas. 
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Professional and academic honours came Froude‟s way.  He was elected a 

Fellow of the Royal Society in 1870 and in 1876 he was awarded the honorary 

degree of LLD by the University of Glasgow.  The same year he received the 

Royal Medal of the Royal Society.  In making this presentation, the President 

said “It is generally admitted that Mr. Froude has done more than anybody 

else towards the establishment of a reasonable theory of the oscillation of 

ships in wave – water, as well as for its experimental verification ........ he has 

also conducted a series of experiments, extending now over many years, on 

the Resistance, Propulsion, and Form of Ships, and on the very important and 

little understood question of the law connecting the behaviour of ships, in all 

these respects, with that of models of ships on a much smaller scale............ 

The amount of mechanical skill, as well as theoretical acuteness, which has 

been exhibited in all this work has placed Mr. Froude in the foremost rank of 

all investigations on this subject.  No one, indeed, has ever done more, either 

theoretically or practically, for the accurate determination of a ship‟s motion 

whether in propulsion or in waves than Mr. Froude.  Without undervaluing 

other modern worthies, it is not too much to say that his investigations at 

present take completely the lead in this very important question, most 

important to a maritime nation.” 

Of course, there was an element of hyperbole in the President‟s address 

when he presented the Royal Society‟s Gold Medal to Froude.  There always 

is on such occasions but the factual content, the account of Froude‟s 

achievements cannot be belittled.  They were quite outstanding for an 

amateur, he was not paid for his services by the Admiralty, although they bore 
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the other costs of the research facility in his home in Torquay and the “new” 

tank just a short walk away from Chelston Cross. 

It was as well that the Royal Society honoured him when they did.  In 1876 he 

had not long to live.  Tired and dispirited by the death of his wife Catharine, he 

was invited by Commodore Richards to go on a cruise to the Cape of Good 

Hope in H.M.S. Boadicea to refresh his body and mind.  The journey out from 

England went well and Froude arrived in Cape Town in much better shape.  

But it was not to last.  He was struck down by dysentery and died at Admiralty 

House, Simonstown on the 4th May, 1879 and was buried shortly thereafter in 

the Naval Cemetery attached to the Royal Navy‟s base there. 

This brief account of Froude‟s professional achievements, his public face, 

gives no insight into the complexities of his life as a private individual.  This 

becomes apparent as the extent and depth of Henry Brunel‟s relationship with 

the Froude family emerges from his diaries and letter books.  The letter books 

in particular are dominated by his correspondence with the Froudes, 

particularly William, who was by far the “favourite” recipient of his often long 

and unstructured letters.  All this, illuminating though it may be, does not 

touch on William‟s siblings, a number of whom were extraordinary characters 

in their own right.  His oldest brother, Hurrell, has been mentioned earlier but 

no reference has been made to the youngest of the brothers, James Anthony, 

who was born in 1818.  Although ordained deacon in 1844, he never 

advanced to priest‟s orders, preferring to become an historian.  He wrote for 

the Westminster Review and Fraser‟s magazine as well as writing a number 

of well received books, largely on 16th century England and the Reformation 

period more generally.  To this were added a number of novels, usually with 
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an historical theme.  He became Professor of Modern History at Oxford in 

1892 at 74 years of age.  He died in 1894.1225   

The other absentee from Henry‟s correspondence is John Henry Newman.  

As mentioned earlier, Hurrell Froude had been a close friend and companion 

of Newman in the early days of the Oxford Movement.  After Hurrell‟s death, 

Newman left the Church of England to become a Roman Catholic but he 

maintained his connections with the Froude family and played a major part in 

the conversion of Froude‟s wife and most of his children to Catholicism.  

William had a long but in the end pointless exchange of letters with the future 

Cardinal on the nature of belief.  Although Henry had a strong religious 

awareness and had views of his own on the Roman church, that much is clear 

from his letters, he showed no awareness of Froude‟s correspondence with 

Newman, although he was conscious of William‟s unhappiness at the 

successive conversions and the stress it placed on his marriage.  So, 

although Henry Brunel‟s relationship with the Froudes was close, it was not all 

inclusive.  There were significant areas he was not aware of, or saw fit not to 

comment upon.  The picture of the Froudes which emerges if one relies on 

Henry‟s papers only, although of great interest, is not the total family, or more 

particularly a fully balanced pen portrait of William Froude. 

  

                                            
1225

 Chambers Biographical Dictionary ed. Magnus Magnusson, 5
th
 edition 1990; 552. 
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Appendix II:  

Model Testing and Ship’s Trials 

Model testing and ships‟ trials were central to William Froude‟s contribution to 

the development of naval architecture in Britain in the 1860s and 1870s.  This 

appendix is not concerned with this work as such, rather with Henry Brunel‟s 

involvement in some aspects of it.  Froude‟s life has been outlined in 

Appendix I to illustrate his family‟s links with the Brunels and to set his 

professional career in a wider context than purely Chelston Cross and the 

Admiralty.  This appendix focuses on certain model tests and sea trials which 

were of great importance at the time they occurred and in which Henry Brunel 

played an important supporting role.1226 

Henry assisted Froude for many years from the time he left Harrow school in 

1869 until Froude‟s death in 1879, 20 years later.  During this time Henry 

progressed from being a schoolboy in the shadow of his father to becoming 

the middle aged partner of John Wolfe Barry, albeit with his father‟s influence 

lingering on.  He also moved from being an informal professional pupil of 

Froude‟s to being a respected engineering assistant at Chelston Cross.  

During this prolonged period Henry was involved in much model testing and 

several sea trials.  Just a few of these will be selected for more detailed 

consideration. 

Froude was an enthusiastic amateur yachtsman from his student days at 

Westminster School, Oxford University and into adult life.  His first introduction 

to model testing was when he did some work for Isambard Kingdom Brunel on 

the Great Eastern.  The form of the hull was already decided so his task  was 
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 The word “test” is used for experiments carried out on models, “trial” is reserved 
exclusively for work on full sized ships at sea.  This was, and continues to be, Admiralty 
practice. 
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to determine how the vessel would perform in service rather than to optimise 

the shape of the ship before she was built.  It was, however, an opportunity to 

become familiar with what was required if model testing was to become an 

integral part of the design process for ships‟ hulls.  Further, it led to some 

understanding of the rolling of ships.  Froude developed a mathematical 

model for studying this phenomenon.1227 

Froude‟s first major studies were the Swan and Raven experiments of 1865 to 

1867.  He first mentioned these in October, 1865.  In the summer of 1866 

Henry described tests with a pair of five foot long model yachts rigged and 

raced against each other.  It is most likely that these were six foot long overall 

and five foot long at the waterline.  Within a few weeks Henry was referring to 

graphs showing the resistance to the hulls as they passed through the 

water.1228 

The success of these tests encouraged Froude to be more ambitious.  His 

experiments became specific.  Their purpose was to compare resistance to 

the water over a range of speeds of two models of different shapes.  One was 

based on the Scott Russell “waveline approach” with a trochoidal 

waterline1229, the “sharp” model, or, Raven, the other with “bluffer” ends, 

copied by eye, not by measurement, from water birds swimming, referred to 

as “blunt”,  the Swan.  The models of the Swan and the Raven were made in 

three lengths, three feet, six feet and twelve feet.  The six foot version, 
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 William Froude and the Way of the Ship in the Midst of the Sea – Draft text 1993 – David 
K. Brown RCNC ch. 4.Rolling 1857-1870, 1,2. 3, 4. “Brown”. 
 
1228

 Brown ch 9 Swan and Raven Experiments 1865-1867, 1. 
1229

 This was an alternative theory of the resistance of ships developed by John Scott Russell, 
the contractor who built the Great Eastern amongst a number of other important ships.  
Froude played a major post if discrediting this theory.  The Swan and Raven experiments 
were an integral part of that process. 
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probably the original, was made in tinplate, the other two were of wood.1230  

Most of the model tests were conducted at a constant displacement although 

a few were run at a deeper draught. 

The test procedure was to tow the models from outriggers ten feet six inches 

long on either side of a steam launch.  The vessel was lent to Froude by 

George Parker Bidder, an eminent civil engineer who was also a fellow 

member of the Royal Dart Yacht Club.  The tests were carried out in the 

estuary of the River Dart which provided a sufficiently large area of calm water 

to make the results representative while not exposing the models to the 

rigours of the open sea.  The resistance was measured on a spring balance 

while the speed was recorded on a Massey log.1231  Neither form of 

instrumentation was rigorous by modern standards, but used with skill the 

results were sufficiently good for sound conclusions to be drawn from the data 

so generated.1232 

The results of the tests, distance, time, resistance and speed were recorded 

on a drum.  When one set of results had been completed, the models were 

interchanged from one side of the launch to the other and the tests were re-

run.  By such means the figures were “normalised”.  Their accuracy was 

further enhanced by ensuring that the launch maintained a straight line 

throughout the test runs.1233 

Irrespective of size the Swan models had the lowest resistance at high 

speeds.  At low speeds they were more resistive than the Raven models.  

Thus the belief which had been universal since Isaac Newton‟s time that there 
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was a single form of hull of least resistance was disproved.  Shapes had to be 

selected according to rules which reflected these newly found circumstances.  

Shape would have to be chosen taking account of operating speed.  So, 

“strange forms” may possess merits.1234  The relationship of length to breadth, 

for example, could be a factor:  the same could be said of other parameters.  

This fluidity in design concepts meant that model testing was to be preferred 

as the results could be related to the trials of full size ships.  The Swan and 

Raven tests had opened a door which could never be closed as the testing of 

full scale models was clearly impracticable.1235 

There were, however, limitations to what Froude was doing.  He was 

measuring total resistance:  this did not allow for water friction increasing at a 

power of the speed rather less than two.  Further, the wave form, produced by 

the “blunt” model, was different, it was small and humpy, there was no 

counterpart to this on the bow of the “sharp” model1236.  In addition the length 

of the model was a factor.  The behaviour of the three foot models, models of 

the same form in three foot, six foot and nine foot lengths were tested, was 

somewhat anomalous relative to the larger lengths.  Some of the tests were 

made with a hand propelled boat for which the speed was more difficult to 

control than with the steam launch.1237 1238 

Froude was on occasion uneasy about the results he was getting, perhaps 

they seemed not to fit into a logical pattern or maybe the tests were 

inconsistent among themselves.  He would then run extra experiments.  As 
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already indicated, the three foot models gave the greatest problems relative to 

the larger ones, but in addition to this the “blunt” and ”sharp” also had their 

inconsistencies with the three foot size.  The Raven (sharp) had thirteen tests 

conducted on it, while the Swan (blunt) had fifty three.  This was a significant 

difference and is a measure of the concern Froude felt about the lack of 

consistency he was getting in his results and the need to understand what 

was happening.  It is also an indication of his diligenced.1239   

When models came to be tested in the tank at Torquay, further problems 

emerged.  It was twelve foot models which caused the difficulty.  The 

resistance appeared much lower than in earlier tests.  That associated with 

viscosity seemed to be almost double that due to friction.  This was an 

improbable finding.  In the tank the models were attached to a carriage which 

ran on rails so preventing yawing.  On the river Dart the models had been 

pulled from a single point and were inclined to yaw.1240  Froude seems to 

have realised that such tests gave an incomplete understanding of what was 

happening and so were not a full validation of his theories and procedures.  

More reliable data had to await the completion of another series of tests later, 

on the Ramus.1241  Another conclusion which Froude arrived at was that that 

when full sized ships were being assessed for shape, they should be towed, 

not self propelled.1242  This represented no more than good engineering 

practice of stripping out as many of the variables as possible, in this case the 

effect of sails, screws or paddles, and focusing on what was central to the 

assessment, in this case the passage of a particular shape through the water. 
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The Swan and Raven tests confirmed Froude‟s Law of Comparison was 

basically correct.  But there was still much to do.  In the years following the 

Swan and Raven tests Froude demonstrated that scaling up from model to 

ship size, frictional resistance had to be separated from other factors.  Trials 

on the Greyhound confirmed that1243.  Account also had to be taken of the 

effect of propellers and their interaction with the flow of water round the 

hull.1244  Wave movement at various angles to the ship‟s direction of travel 

was an important consideration, in particular transverse waves at right angles 

to the fore and aft line of the ship.  Energy was put into the waves by the 

movement of the vessel.1245  Wave resistance could be reduced by 

lengthening the vessel while shortening the ship reduced the surface 

friction.1246  In this “duet” of wave making and friction, it was friction which 

dominated at low speeds and had the greatest effect on resistance1247.  But, 

as speed increased so wave making became more important.  The 

comparison between long slender forms and shorter ships was and is, not 

simple.1248  Repeat tests on the Swan and Raven at Torquay showed the 

value of bluffer ends at high speed.1249  Further, as a model or ship increased 

its speed, so its trim changed as it moved up or down bodily in the water.1250  

So, as in all engineering designs, naval architecture had to learn how best to 

compromise.  A decision had to be made as to what characteristics mattered 

most and the ship designed round these.  There was, and is, no ideal form 
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which suits all circumstances.  There was also  a knock on effect from the 

best hull form to the design of the propellers.  As mentioned earlier, the 

movement of the water generated by the propeller disturbed the flow round 

the hull.  The two interacted and affected the design, not only of the propeller 

and its position at the stern of the ship but also its hull.  Although these factors 

were recognised as significant by Froude, they were not fully understood until 

after his death. 

Henry Brunel was involved in much of the work on the Swan and Raven 

model tests and subsequent work. As is clear from his Letter Books, he had 

ideas as how best to approach the tasks and, on occasion, contributed to the 

discussion which followed Froude‟s findings.  Valuable though this was, it was 

essentially a supporting role that Henry played. 

The Devastation was the first large ship built for the Royal Navy without sails.  

It was developed by Sir Edward Reed, Chief Constructor of the Navy.  One of 

its principal characteristics was a low free board hull, a feature which was a 

cause for concern in some quarters.  The vessel had heavily armoured sides.  

It differed from many ships of the period in that it had gun turrets which 

rotated and so could engage the enemy irrespective of the ship‟s direction of 

travel at a given moment.  In other words, it was the precursor of the modern 

warship and was a radical departure from the type of vessel which had served 

the Royal Navy since its inception in the time of Henry VIII when specialised 

men-of-war were constructed for the first time.1251  While the Admiralty 

regarded the Devastation as safe, as the Navy‟s experience of ships without 

sails was limited, their Lordships thought it prudent to conduct a series of tests 
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on a model of the Devastation to satisfy themselves the vessel was safe 

under extreme conditions.  The task fell to Froude.1252 

In March and April, 1871 Froude carried out a series of tests on a nine foot 

(1/36 scale) model of the Devastation.  It weighed just over 600 pounds.  The 

model was rolled in still water and then allowed to roll freely in waves off 

Portsmouth.1253  It was then tested with various sizes of bilge keel ranging 

from nothing to the equivalent of six feet on the full scale ship.  Such keels 

were found to be beneficial and eventually 21 inch keels were fitted on the 

ship itself.  The model was also studied in trains of four or five waves l5 to l8 

inches high, crest to trough corresponding to 45 to 54 feet on the full size ship 

when at sea.1254   

Trials on the Devastation herself were also carefully observed.  Nevertheless, 

numerical analyses of the results obtained showed a marked lack of 

consistency with earlier work.  This prompted further sea trials to be made in 

an attempt to render the figures, which were being obtained, consistent 

amongst themselves.  This was largely successful as soon as it was realised 

that the pendulum on the ship, which was used to measure the roll, remained 

perpendicular to the wave surface.  Once measurements were made relative 

to the horizon, much of the problem disappeared.  This meant, of course, that 

trials could only be conducted in the hours of daylight.  By 1872 automatic roll 

recorders had been developed to measure true and apparent roll.1255 

The rolling test results on the Devastation model had been encouraging but 

not conclusive.  Sea trials on the vessel itself were needed if the Admiralty, 
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Parliamentary and public concerns about her safety were to be mollified.1256  

These worries were prompted by the loss of H.M.S. Captain, a ship with a low 

freeboard, which had foundered and sunk in the Bay of Biscay on the 6th 

September, 1870 during a storm1257.  The final series of sea trials was carried 

out in April, May 1873.  The ship was rolled in still water:  men ran backwards 

and forwards across the deck in unison to achieve the effect.1258  It took 400 

men crossing the deck 18 times to build up a roll of seven degrees.  The trial 

was supervised and recorded by Henry Brunel.1259 

The Devastation also went to sea with Froude and Henry on board.  Froude 

was accommodated in the captain‟s spare cabin, it was behind the armour 

and so was dark and gloomy, Henry was put in a daylight cabin in the vessel‟s 

superstructure under the aft gun turret.  Froude ate with the captain (Captain 

Hewett), Henry was in the wardroom.  The results of the trial were 

unrewarding as the sea was too calm.  During a six hour trial the vessel rolled 

only three degrees.  This was clearly unsatisfactory and could not provide 

Froude with the information he needed to make his appraisal.1260   

Further trials did not take place until August and September of the same year.  

The Devastation put to sea looking for bad weather in the company of two 

older ironclads, the Sultan and the Agincourt.  A white stripe was painted on 

the side of the Sultan at the height of the Devastation‟s upper deck so that the 

relative rolling motion of the two ships could be measured.  The first real 

opportunity came on the 19th September when the two vessels encountered 

waves 16 feet high, 400 feet long in a 45 knot gale.  They sailed head to sea 
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at seven knots.  The Devastation pitched seven degrees, a bit less than the 

Sultan.  A week later the Devastation went out with the Agincourt.  They met 

waves 20 to 26 feet high, 450 to 600 feet long.  The Devastation‟s average roll 

was five to eight degrees with a maximum movement of 11.75 degrees.  The 

greatest roll angle was at a speed of seven knots with the sea on the quarter, 

13 degrees to the windward and 14 degrees to the leeward with a pitch of five 

to six degrees.1261   

The final sea trials of the Devastation took place in April, May 1875.  Henry 

joined the ship at Spithead with Admiral Stewart, Controller, Nathaniel 

Barnaby, Director of Naval Construction and Captain Boys.  When the ship 

arrived at Plymouth on the 14th April, Undaunted, the flagship of Admiral 

McDonald, joined the Devastation.  McDonald, who had no faith in steam 

propulsion, decided to await the arrival of the Hercules before the ships set 

out for Lisbon.  The Hercules had been delayed due to a small fire on 

board.1262 

Froude joined the Devastation when she set sail for Lisbon on the 17th April, 

accompanied by the Undaunted and the Hercules.  The weather was 

“abominably fine”, Henry‟s words, and the Devastation reached Lisbon with no 

useful work completed, except for a few diagrams which had been prepared 

during the voyage, using Froude‟s apparatus for measuring roll.  This was 

working well and was demonstrated to the King of Portugal when he visited 

the ship shortly after she arrived in port.1263 

The ship sailed on to Gibraltar.  While on the way the vessel encountered “a 

low periodic swell the slope of the waves of which was only two degrees.  
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Some diagrams to were produced.  While they were nice and useful “ they 

were “not at all as much as we (Henry and Froude) want”.  The results were 

analysed after the Devastation arrived at Gibraltar.  The ship went on to 

Malta, arriving there on the 5th May.  Henry and Froude were entertained by 

the Governor and Admiral Drummond before the ship returned to England.1264 

Not much had been added to the Admiralty‟s fund of knowledge, nor had 

Their Lordships confidence been strengthened by the undemanding nature of 

the Devastation‟s voyage.  Froude was probably disappointed, not because 

he lacked confidence in his work, rather that he had been unable to convince 

others of its worth as a result of the voyage. 

This brief account of Froude‟s work, while mentioning his first essay on the 

Great Eastern, has focused on the Swan and Raven studies as they were the 

first occasion on which systematic research work was done, using models, to 

determine the parameters of hull design and the mathematical methodology to 

be used when scaling up the results obtained on models to predict the 

performance of a full sized vessel of the same hull shape. 

The model tests and ship trials of the Devastation were chosen because 

models were used to validate and justify the design of a vessel which already 

existed.  The purpose was thus the inverse of the Swan and Raven.  They 

were also chosen because they demonstrated that the more innovative and 

forward thinking members of the Admiralty‟s senior staff had come to accept, 

and possibly rely on, Froude‟s work in exacting circumstances when the 

confidence of the Navy, the Government and the public in ships of a particular 

type had to be rebuilt in the wake of a disaster, the loss of the Captain. 
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It is important to remember where and when all this started.  It originated in 

Froude‟s interest in yachting in Torbay.  In March, 1861 Henry referred to a 

new mast for the Gannet.  In October, 1862 this boat was raced in the big 

cutter event at the Torbay Regatta.  Whether Froude designed the Gannet or 

not, we do not know, but in 18863 he decided to design a new yacht.1265  The 

keel was laid in April.  At least two models, six feet long, were made in 

tinplate.  They were tested on occasion with rigging.  It seems certain one of 

these became the Raven.  There is no record of the yacht itself being 

finished.1266  It was from this very small beginning that Froude started his 

epoch making work.  It was a great stride from the Gannet to the Devastation 

and beyond. 
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Appendix III:  

The Channel Tunnel 

The Victorians were nothing if not confident.  In the nineteenth century Britain 

was a society which burgeoned with ambition.  It was imbued with self belief 

and did not contemplate failure as the inevitable outcome if innovation was 

carried beyond a point which was only a marginal extrapolation further than 

what had been successfully achieved before.  Telford‟s Menai Bridge was a 

quantum jump in length and magnitude beyond any suspension bridge built in 

Europe hitherto.  Brunel‟s Great Western Railway opened up a world of 

speedy long distance travel which would have been mind-boggling a 

generation earlier. 

The Channel Tunnel project which was mooted in the 1850s and 1860s was 

even more ambitious.  A sub-aqueous tunnel some 25 miles in length was 

completely unprecedented.  When such a tunnel was finally constructed in the 

closing decades of the twentieth century, it was judged to be a mammoth 

project of enormous technical interest.  When completed, it was described by 

some as the greatest civil engineering project of the century.  What would it 

have been in the mid nineteenth?   

On the 23rd January, 1858  the Illustrated London News published an article 

on a “Proposed Tunnel between England and France”.  The scheme was 

based on a study carried out by Thomé de Gamond, a French civil engineer. 

The tunnel was to run from a point on the South Eastern Railway between 

Folkestone and Dover to Cap Gris Nez on the French side of the Channel 
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from where the railway line would be linked into the French railway system.  

The proposal was for a railway tunnel only.1267   

Visions of the Channel Tunnel were usually for it to run along a line from a 

point near Folkestone to Cap Gris Nez or between the North Foreland and 

Sangatte just south west of Calais.  The Channel does not get deeper and 

deeper the further one gets from the shoreline until, at some point midway 

across the straits, it starts to get shallower again.  Surveys show that on the 

English side of the Channel the bed slopes down until it reaches a depth of 

about 84 feet, the floor is then nearly level until a hump, the Varne, is reached 

in mid-channel.  Beyond this the depth is about 180 feet, again the bed is flat 

until it rises as it reaches the French coast.1268  De Gamond‟s proposal was 

the first to be based on geological and hydrographic surveys.  In addition to a 

tunnel scheme, de Gamond put forward other ideas, including a steel tube 

placed on the sea bed and a wrought iron bridge1269.  The scheme for a tunnel 

was evaluated and viewed favourably by the French Government.1270   

In the 1860s it was John Hawkshaw‟s turn to consider the practicality of a 

tunnel under the Channel.  His extensive experience in tunnelling led him to 

favour grey chalk as the medium through which the tunnel could best be built.  

In early 1865 he engaged Hartsinck Day, an accomplished geologist, as his 

surveyor.  Day spent several months examining and surveying the cretaceous 

and underlying beds on the English and French coasts.  From these findings a 

chart showing the position of the beds along the two coasts was prepared1271. 
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Hawkshaw decided that although Day was probably correct, additional work 

was needed to flesh out his findings.  He instructed Henry Brunel, who was 

working in his Great George Street office at the time, to carry out the task.  It 

is this survey which is described in Chapter IV.  Henry took soundings at 

various points across the Channel to determine as far as possible, the nature 

of the materials forming the sea bed.  With William Froude‟s assistance he 

developed a device, the “gravity corer” for securing specimens of the sea bed 

for study and analysis.  It was found that the bed, instead of being composed 

of loose material, consisted of rocks similar to those seen on the adjoining 

coasts.  This survey, which was carried out in 1865 and 1866 demonstrated 

the continuity of the upper cretaceous beds across the full width of the 

Channel.  It  did not, and could not, demonstrate the correctness of Day‟s 

conjecture concerning the continuity  of the whole geological structure from 

coast to coast.  It did, however, demonstrate that the outcrop of gault near the 

English coast lay further to the west than Day had judged.1272 

Hawkshaw thought it wise to ascertain the thickness of the lower beds of 

chalk after they had passed beneath sea.  They had already been measured 

in the cliffs on both coasts where they were exposed.  This was likely to be a 

costly operation so he sought the assistance  of Thomas Brassey, a 

contractor and a business colleague, and other contractors.  The points 

selected for the work were St. Margaret‟s Bay, some four miles east of Dover 

and about eight miles east of the outcrop of the lowest chalk beds on the 

coast and Ferme Mouron two and a half miles west of Calais and some four 

miles east of the outcrop of the same beds on the French coast.  These 
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borings showed that the thickness of the lower chalk did not diminish to any 

extent as one moved eastward from the outcrop.  Hawkshaw‟s findings were 

encouraging, sufficiently so for him to prepare plans for the Anglo-French 

Committee in conjunction with Brunlees and de Gamond.  The line of the 

tunnel was to be from St. Margaret‟s Bay to Ferme Mouron.1273 

Hawkshaw proposed that the railway left the Boulogne to Calais line of the 

Chemin-de-Fer du Nord at Frethien by a sloping tunnel seven miles long 

which passed under the French coast just north of Sangatte where an 

exploratory shaft had been sunk.  There was then a level section sixteen and 

a quarter miles long as the tunnel passed under the Channel, which was 

followed by a second slope which went under St. Margaret‟s Bay at a point at 

which a second shaft had already been sunk.  The line then went into a curve 

and surfaced to join the London, Chatham & Dover and the South Eastern 

Railways on the landward side of Dover.1274  The total length beneath the 

Channel was somewhat more than the level 16¼ mile section, some 17½ 

miles in all.  The greatest depth of water above the tunnel was 175 feet.  The 

trains were to be drawn by steam engines which were designed to consume 

their own smoke.  All the carriages, including the third class, were to be 

enclosed.  The two tracks were to be accommodated in a single tunnel.1275 

Nothing came of de Gamond‟s proposal or Hawkshaw‟s work in the short term 

But the seed had been planted and a new scheme which, for the first time, 

had the prospect of support in England as well as France, was put forward in 
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1868 by de Gamond, William Low and James Brunlees.1276 1277  They 

reported to the “Channel Tunnel Railway Committee”.1278  The prime purpose 

of the venture was to “connect the Railways of England with those of the 

Continent”.  Such an enterprise needed the permission of the French 

Government and “a guarantee of interest from the Governments of England 

and France”.1279  It would not be prudent to seek funds from the public to 

“drive headings” if such an assurance was not forthcoming.  So, positive 

support for the enterprise was being sought not just permission to go ahead.  

This was only prudent for a project of such huge dimensions.  Nothing of this 

magnitude had been contemplated seriously before.  Further, “by preliminary 

operations, absolute proof of the practicability of the work and the cost and 

time of its execution” may be obtained.1280  So, de Gamond, Low and 

Brunlees were being not only prudent but also cautious. 

The Tunnel was to run from a point between North Foreland and Cape 

Dungeness on the coast of England to a point between the towns of Calais 

and Boulogne on the French coast.1281  The report went on to describe the 

bed of the Straits of Dover and the geology of the strata which lay beneath it.  
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The overarching assumption was that the sub-aqueous deposits were a 

“prolongation of the beds which are visible on both sides of the Straits”.  

Further, the Channel itself was due to “the washing away of the upper portion 

of these strata, by the long continued action of the sea;. but that action having 

long ceased, the lower beds, which form the bed of the Straits, have 

preserved intact the geological stratification which varies from the horizontal 

by only a slight inclination”1282. 

“Generally, the strata in the neighbourhood of the Channel present none of 

the dislocations or upheavals which occur in the transition strata in Scotland 

and Wales.  It is therefore a logical conclusion that the strata submerged 

beneath the Channel maintain the same regularity as those visible on the two 

coasts.  If there was any disturbance in these strata which does not accord 

with their geological formation, such irregularities can be of little importance;  

but there is no indication of their existence and they would not be of a nature 

to hinder the making of the driftways.  The regular stratification is generally 

argillaceous or calcareous and the impermeable nature of these beds 

authorises the conclusion that it will be possible to pierce them without 

encountering any sea water, and in that case we shall only have to provide 

against the percolation of fresh water proceeding from land springs by the 

means generally used in mining”.1283 

This assertion about the nature of more than twenty miles of seabed has been 

quoted verbatim from the report.  Essentially, the writers were saying that the 

geological structure through which the tunnel was to be constructed was 

benign, it was uniform, and if the right strata were chosen, they were 
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impervious to water and easy to work.  In effect, the length of the tunnel was a 

side issue.  Once started, it would be easy to finish given adequate funds.  

Although the assumptions about the geology of the strata, through which the 

tunnel was to be driven, were not unreasonable, the success of the enterprise 

depended upon them being correct, or very nearly so.  The construction of the 

Channel Tunnel in the 1990s demonstrated that de Gamond, Low and 

Brunlees were largely correct but they might not have been so. 

The report proposed two parallel driftways or headings under the Channel, 

situated a small distance apart and connected by a number of transverse 

passages to facilitate the ventilation of the works.1284  The two headings and 

shafts would take five years to complete and would cost £1,000,000.  This 

sum, because no return on the expenditure would be seen for several years, 

could not be raised without some form of guarantee.  If the British and French 

Governments were prepared to give such an undertaking, it could be “fairly 

assumed that the capital would be raised”.1285 

The final cost of the enlarged tunnels, the driftways or headings were 

effectively trial borings only, albeit for the full length of the tunnel, would not 

exceed £8,500,000 excluding any interest payments.  There would be two 

large parallel tunnels each containing a single line of rails.  The trains on each 

side would always run in the same direction which would ensure effective 

ventilation of the tunnels.  The total time of construction would be, 

constructing the preliminary headings five years, constructing the large 

tunnels four years, giving a total time needed of nine years1286. 
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The Franco-Prussian War of 1870 intervened so the French Government had 

more important matters to consider than the Channel Tunnel.  Further, an 

alternative route was being considered at the same time as that advocated by 

de Gamond, Low and Brunlees.  It ran from St. Margaret‟s Bay east of Dover 

to Sangatte.  This was the line that John Hawkshaw and Henry Brunel were 

concerned with.  This resulted in a divergence of view within the Committee 

being chaired by Lord Richard Grosvenor.  One group liked the de Gamond 

plan, the other preferred Hawkshaw‟s.  the conflation of these two difficulties, 

the aftermath of the Franco-Prussian War and the differing views within the 

British advocates of the Tunnel, made further progress impossible at the time.  

It was not just the line of the Tunnel which caused problems, there were 

engineering differences as well.  De Gamond preferred two parallel tunnels, 

Hawkshaw advocated a single larger structure to accommodate two tracks.  

Hawkshaw won the debate and his plans were formally adopted by the 

English Channel Tunnel Company in 1872.  It asked the Board of Trade for 

permission to start boring a pilot tunnel.  The de Gamond team did not give 

up.  They persuaded another group to take up their ideas.  A rival company, 

The Anglo-French Submarine Railway Company was formed the following 

year, 1873 to sponsor this alternative.1287  

Low, who was now taking the lead, he was based in the U.K. had the 

advantage of de Gamond‟s French connection so he was able to submit his 

proposals to Napoleon  III direct as well as to Grosvenor‟s Committee which, 

since 1870, had become known as the Anglo-French committee.  Michel 

Chevalier, the scheme‟s most influential advocate, joined Grosvenor as a 
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member of his Committee, so there was much more muscle available to push 

forward the enterprise1288. 

 By 1872 the French Government was interested again.  In Britain the Liberal 

administration was more positive than its predecessor.1289  Gladstone went as 

far as confirming the Government‟s support for the idea in an Official Note to 

Paris.  In England there was, however, the problem that two companies, each 

with a good scheme, were competing for powers to proceed.  There was no 

such complication in France, although no company had been formed to carry 

through the works and operate the Tunnel when it was finished.1290 

In October, 1874 the French Government announced that it was minded to 

allow the Committee to carry out preparatory work to demonstrate the 

feasibility of the project.  The British Government was informed of this intent 

and asked to advise the French of its intentions.  To assist Disraeli‟s 

administration, he had replaced Gladstone as Prime Minister following the 

General Election earlier that year, the French Government supplied the British 

with a copy of the Report which had been prepared by a Special Committee 

appointed to look into the Channel Tunnel project.1291  

In a nutshell, the French position was simple, it was not prepared to declare 

that the Channel Tunnel scheme was a “public utility” of value to the state but 

a sponsor should be allowed to carry out preliminary tests to establish the 

viability of what was being proposed.  If the tests were satisfactory, a 

concession  to construct the Tunnel could be given.1292 
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The British Foreign Office referred the correspondence and the French report 

to the Board of Trade.  The Board responded by sponsoring a Bill in 

Parliament to enable a company, of which of course there were two, to 

acquire land at St. Margaret‟s Bay, the Hawkshaw start point, to sink 

experimental shafts there and to drive driftways from the bottom of these 

shafts.  It was, no  doubt, not lost on the sponsors that if they purchased the 

land at St. Margaret‟s Bay, it would be difficult for the Government to withhold 

permission to build the Tunnel, if they wished to do so.1293  So, the Channel 

Tunnel promoters now had the cautious support of the two Governments.  

The French legislature confirmed its commitment  by passing a Bill authorising 

a French company to carry out exploratory works in the Pas de Calais.  The 

French Channel Tunnel Company was formed on the 1st February, 1875.1294  

The corresponding Bill at Westminster, mentioned earlier, passed into law as 

The Channel Tunnel Company Act 1875.1295  Though progress was now 

possible, nothing happened until 1882. 

J. Clarke Hawkshaw, John Hawkshaw‟s son, wrote a paper in 1882 entitled 

“An Examination of the Tunnel Plans”.  It is of particular interest as it  

reviewed all the work which had been done up to that date, including the 

surveys conducted by Henry Brunel for his father in 1865 and 1866.  The 

Report was triggered by two separate applications made by the (English) 

Channel Tunnel Company and the South Eastern Railway Company, 

respectively, to Parliament to obtain powers to construct a railway tunnel 

beneath the Channel from England to France.  Both companies had deposited 

plans and prepared Bills for the purpose.  Neither company had obtained a 
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hearing before Parliament when Clarke Hawkshaw put pen to paper but the 

Government had made preliminary enquiries as a result of which it announced 

its intention of submitting the whole matter to a Select Committee of both 

Houses early in the next Session of Parliament.  No previous proposal to 

construct a Channel Tunnel had got as far as submitting detailed plans and 

estimates to secure powers to proceed.  Now there were two rival projects. 

The Channel Tunnel company (Hawkshaw) proposed to make a tunnel 

starting at Dover and passing beneath the shore line about two miles east of 

the town at Fan Hole near South Foreland.  The South Eastern Railway 

Company‟s plan (Low) showed a tunnel beginning at the west end of the 

undercliff which lies between Folkestone and Abbots Cliff, passing under the 

shoreline near to Shakespeare Cliff to the west of Dover.  The South Eastern 

Railway had protected its interests by forming a Submarine Continental 

Railway Company to purchase certain works the South Eastern already 

owned. Two shafts were sunk on the foreshore near Abbots Cliff and 

Shakespeare Cliff in the lower beds of the chalk and a mile, or thereabouts, of 

headings were driven in the lower beds of this strata out to sea.1296 

Although the South Eastern Railway was more aggressive in 1882, it was the 

Channel Tunnel Company which was the true descendent of the Channel 

Tunnel Railway Committee which had carried out the exploratory works in 

1866 and 1867, the tests in which Henry Brunel was involved.  The geological 

survey conducted at that time established the continuity of the strata evident 

on the two sides of the Channel across the sea bed between England and 

France.  This was determined by a sounding apparatus which brought up 

                                            
1296

 Haining 33. 



 

 

434 

specimens of the bottom.  The thickness of the chalk was ascertained by 

borings 500 feet deep at carefully selected points on the two coasts.1297  So, 

the surveying technique was to establish the continuity of the strata across the 

Channel by soundings and the thickness of the chalk by borings near to the 

coast in England and France and then making the assumption that the 

geological formation so determined was representative of the 18 or so miles 

of strata beneath the sea bed.  As mentioned earlier, this was probably a 

reasonable assumption but risky because of the sums of money involved in 

constructing the Tunnel.  In addition to these geological surveys Brunton‟s 

machine for excavating chalk was proved at the same time.  The device 

performed reasonably satisfactorily on a number of occasions in the grey 

chalk at Snodland Bay.  In particular, it excavated a heading seven feet in 

diameter at the rate of 44 inches per hour on the 8th September, 1870.  A few 

months later, 20th January, 1871, the speed increased to 45 inches per hour 

and on the 25th February it rose further to 49 inches per hour.1298  The 

machine did, however, have shortcomings and was eventually superseded. 

In contrast the French Channel Tunnel Company was bound by the terms of 

the concession to complete certain feasibility and preparatory works, parts of 

which were repeating and elaborating on Hawkshaw‟s marine survey of ten 

years earlier.1299  The two Governments were naturally cautious, as they 

needed to be, bearing in mind the enormity of the project they were 

considering and were being asked to authorise.1300  The results of the extra 
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work, called for by the French Government, were published in 1875 to 1877 in 

the form of a report with maps and sections. 

The report was based on more soundings and samplings at sea and a second 

boring to the west of Sangatte which passed through the  lower beds of the 

chalk.  Two longer headings were also formed using boring machines.  This 

was done to define the position of the gault and lower beds of chalk.  The 

efforts of the French company brought no significant or novel facts to light, 

such as might disturb the principal conclusions previously arrived at in 

England, to the contrary, what was found in the Pas de Calais made the 

knowledge already garnered by the earlier work in Kent, more significant1301.  

The French survey was, however, more exhaustive than Hawkshaw‟s, a total 

of 7,700 soundings and 3,267 samples were taken.1302 

The French survey showed there was no break in the line of the outcrop of the 

gault, as would be caused by a large fault.  The positions of the various strata 

were shown on the plans accompanying the report.1303  They indicated a 

considerable depression in the chalk beds extending along and not far from 

the English coast.  This French finding came as some surprise to the Channel 

Tunnel Company which, as a result, sought the advice of the Geological 

Survey of England.  Mr. Topley, speaking for the Survey, responded by saying 

that he was inclined to think that the French geologists were correct:  such a 

depression did exist.  He went on to say that the position of the gault, as 

shown in the French plans, was, for all practical purposes, accurate.  This 
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conclusion was at odds with the marine survey carried out for John 

Hawkshaw.1304. 

This conflict of views demonstrated the difficulty in drawing definitive 

conclusions from inadequate information.  Day, acting for Hawkshaw, had 

relied on surveys of the geology of the coasts on each side of the Channel, 

plus some soundings and samples taken by Henry Brunel when he surveyed 

the bed of the Straits.  The French had added to this fund of information a little 

and drawn different conclusions.  The technology of the day was inadequate.  

Trial borings through the bed of the Channel along the proposed line of the 

Tunnel, to a depth greater than that of the proposed workings, was just not 

possible in the 1870s.  The best that could be done was to indulge in informed 

guess work within which there was room for different views to be taken.  The 

surprising thing is the extent to which those involved came to the same or 

similar conclusions.   

Understanding and knowing the geology of the path of the proposed  tunnel 

was key to its successful construction.  So, it comes as no surprise that, 

despite the succession of reports, Day‟s, Hawkshaw‟s and those originating in 

France, the South Eastern Railway, a company which had much to gain if the 

tunnel was built and a lot to lose if it invested in a failure, carried out 

experimental works of its own between Folkestone and Dover.  Two shafts 

were sunk, one near to Abbots Cliff, the other to the east of Shakespeare Cliff:  

these were followed by a third further east again in 1882.  Headings were 

driven from the first two shafts, more or less parallel with the cliff, in the lower 
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beds of grey chalk.1305  While the motivation of the Railway was clear enough, 

it wanted reassurance about the geology.  Why it chose these three shafts is 

not clear, except that they were all near to the proposed start point of the sub-

aqueous part of the tunnel on the English side.  The most favourable outcome 

from the Railway‟s point of view, was confirmation of knowledge already 

gained, rather than an extended understanding of the geology involved.  The 

other point to ponder is why the Railway did the work itself.  It was a task for a 

mining engineer or contractor not a railway company. 

The conclusions drawn in 1882 from these prolonged intermittent and 

fractionated surveys over an extended period of time may be summarised as 

follows.  Identical beds of chalk were exposed above the gault on the two 

sides of the Channel.  They were similar in composition, containing similar 

fossils and varying but little in thickness.  Taken as a whole, the bed dipped a 

little to the north east.  The strata were found to pass without interruption 

across the bed of the Channel.1306  Borings showed that the lower beds 

increased in thickness as they dipped below sea level to the eastward of their 

outcrop.1307 1308 

The plans deposited by the Channel Tunnel Company showed the Tunnel 

passing under the shoreline on the English side at Fan Hole which lay a short 

distance west of the South Foreland lighthouse.  The first line, laid out by 

Hawkshaw in 1867, left the coast at the same point.  It was later moved to St. 
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Margaret‟s Bay further to the east.  In both cases, the Tunnel passed in a 

direct line to Ferme Mouron.1309   

The shortest line was from a point half a mile east of Fan Hole to about half a 

mile west of the works carried out on the French side at Sangatte, around  

20¼ miles.  The distance from Fan Hole to Ferme Mouron in a direct line was 

21½miles and from the same place to the boring made in 1876 near Sangatte 

was 20¾ miles.  In practical terms, this last was the shortest which could be 

obtained.  To move the departure point eastwards in England would lengthen 

the land tunnel though slightly shortening the sea tunnel.  The line could not 

be moved further west in France for geological reasons.1310  Should the 

departure point from the English coast be moved to the west, the length of the 

direct line increased progressively the further west it moved.  West of Dover, 

the path would be curved as it had to finish at the same point in France.  This 

meant that the best start point was at Fan Hole or thereabouts.  It was a little 

over two miles from Dover.  This was the minimum distance required to allow 

a maximum gradient of one in eighty down from the mouth of the Tunnel to 

the required depth below the shoreline to strike the correct level at which the 

sub-aqueous part of the Tunnel commenced.  It was the shortest land tunnel 

as well as being the optimum position for the sea tunnel.1311 

It had long been asserted that little or no water would be met in the lowest 

beds of chalk but that so much would be encountered in the higher beds as to 

make it impracticable to tunnel through them.  Hawkshaw had experience of 

such problems.  He had tunnelled through seven miles of wet chalk at 

Brighton to form a sewer.  The outfall was about four miles to the east of the 
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town and throughout a distance of some four and a half miles a tunnel of 

between nine and ten feet in diameter had been excavated in the upper chalk 

along the base of the cliff close to the shore.  Being below high water level, it 

cut through all the fissures which discharged water draining from a large tract 

of inland chalk country.1312  Hawkshaw‟s works at Brighton had demonstrated 

the feasibility of tunnelling through chalk and the problems of doing so in the 

upper strata.1313 

The Channel Tunnel Company drew on Hawkshaw‟s experience when 

evaluating the risks of tunnelling under the Channel along various lines and at 

different depths.  Despite the emphasis placed on the fissures in the upper 

chalk strata at Brighton and the adverse effect of water draining from the 

South Downs, this argument did not apply at Fan Hole or, at the worst, was 

more manageable there.  The point of departure for the Tunnel was reached 

by extending the South Eastern Railway‟s line from Folkestone past Dover to 

St. Margaret‟s Bay.  The London, Chatham and Dover Railway had a branch 

just outside Dover which joined the South Eastern to the north east of the 

town.  There were thus two major routes from London to the proposed tunnel, 

one by the South Eastern, the other by the London, Chatham and Dover.1314 

The tunnel started well inland, descending at a gradient of one in eighty until it 

reached the lower chalk strata, a distance of five miles from the shore.  It then 

went up a gentle gradient of one in a thousand to mid Channel whence it 
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descended again until it was near the French coast where it started to climb at 

a one in eighty gradient for the last five miles before crossing the shoreline, 

reaching the end of the tunnel in the flat countryside in the Pas de Calais.1315 

1316 

The geology was discussed exhaustively in the Report, relatively little 

attention was given to the tunnel itself.  This was not surprising as an 

understanding of the strata, through which the tunnel was to be driven, was 

the key to success, not the design and execution of the tunnel itself.  But 

some detail of what was proposed is of interest.  The main tunnel was to have 

an internal diameter of 30 feet and a cross sectional area of 470 square feet 

above the level of the rails.  The air passages, which were to be positioned 

beneath the rails, were 106 square feet in area.  The drainage heading was 

also circular with an internal diameter of 17 feet and a cross sectional area of 

227 square feet.  There were thus three tunnels, two for the rail tracks and 

one for drainage1317.  The configuration discussed in 1882 was thus similar to 

that eventually adopted when the Channel Tunnel was built. 

Despite the extensive surveys and other trials, the Channel Tunnel scheme 

was abandoned.  It did not garner sufficient support to go forward.  This was 

perhaps as well.  Although technically feasible, as mentioned several times 

already, the geology of the strata beneath the Channel was inferred rather 
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proven.  This must have put off many potential investors, a large proportion of 

whom must have been aware that civil engineering projects were usually 

overspent and, if this occurred with the Channel Tunnel, the sums involved 

could have been enormous. 

 

 


