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The Interface between Railways and Music 
in Doncaster in the 1850s 

Philip Scowcroft 

The connection between railways and music, such 
as music inspired by railway subjects or examples of 
railwaymen making music, would make a substantial 
book, of at least 20,000 words. As a footnote to such 
a putative volume, here is an assortment of railways/ 
music-associated items, all drawn from Doncaster in 
the 1850s. 

That decade saw the beginnings of Doncaster's 
railwaymen making music. In June 1852 a Great 
Northern Loco Band (brass) was formed and played 
carols around the town the next Christmas, not to 
everyone's taste, as one householder complained that 
the playing kept his children awake. It celebrated its 
anniversary with a supper but nothing more was heard 
of it. However by April 1856 the Great Northern 
Railway Mechanics' Institution (GNRMI) had 
established a drum and fife band and — a separate 
venture — a Doncaster Plant Works Band was 
launched under the conductorship of Barnsley-born 
George F Birkinshaw. It gave many outdoor concerts 
including music composed or arranged by Birkinshaw 
and entered various competitions with success, 
carrying off prizes at Lincoln, Doncaster and 
Peterborough in 1859.' Special excursion trains were 
run to Lincoln and Peterborough for the Band's 
supporters. More prizes were won in 1860, in 
Sheffield, Grantham and Doncaster again when the 
Plant Works band, now styled Doncaster Volunteer 
Rifle Corps Band after the Works formed its own 
Volunteer company in 1859, finished fourth — modest 
maybe, but better than Black Dike (sic), even then a 
renowned band. Birkinshaw left Doncaster in the mid-
1860s but the Volunteer band survived into the 20th 
century. 

Brass bands, not always the Plant Works one, 
accompanied railway journeys on official openings 
in and from Doncaster. More than once outings by 
the Plant Works Sunday School had musical 
accompaniment. Other railway excursions were 
ostensibly to musical events. Among many GNR 
excursions to London in the 1850s were ones to 
Handel Commemoration Festivals at the Crystal 
Palace, though I suspect that Handel was just a peg 
on which to hang the excursion publicity. On 10 July  

1858 the South Yorkshire Railway ran a cheap trip to 
the 'People's Fete etc' at Sheffield's Botanical 
Gardens. Amid features like an exhibition of 'Chinese 
Tools, Manufacture etc' there was music from the 
Band of the V West York Yeomanry Cavalry, 
Millward's Sax Horn Band, Harvey's Band 
(specialists in dance music) and from madrigal and 
glee singers. In July 1860 there was an excursion to 
the first national Brass Band Contest at the Crystal 
Palace (won by Black Dyke, weeks after Birkinshaw's 
band beat them in Doncaster — 50 booked from 
Doncaster); the following September an excursion 
ran to Ashbury's (for Belle Vue, Manchester) for the 
Annual Handbell Ringing Contest. 

Back in Doncaster the GNRMI organised winter 
lecture series at the Guildhall. Often they were on a 
musical topic, the 'lectures' sometimes taking the 
form of recitals by musicians of the day; in 1856 and 
1857 recitals by the harpists Frederick Chatterton, 
Harpist to HRH the Duchess of Gloucester and Ellis 
Roberts, Harpist to the Prince of Wales, included 
pieces arranged or composed by themselves. 

When a sacred music contest took place at 
Doncaster Guildhall on 10 February 1858 with the 
great tenor Sims Reeves plus Mrs Sims Reeves and 
Mrs Susan Sunderland, also notable vocalists, taking 
part, special railway arrangements were made as the 
concert, scheduled to start at 8 p.m., was expected 
to finish at a late hour. The concert promoter, Mr 
Thomas Dodgson, 'has made arrangements with the 
Railway Companies for a Train to run half an hour 
after the concert to Wath, calling at intermediate 
stations'.' Also a train was to be provided 'to Retford, 
starting from Doncaster at Twelve o' Clock, calling 
at intermediate stations' .3  An omnibus provided 
transport from the White Horse Inn, Thorne, both to 
the concert, leaving Thorne at 5 p.m., and back. A 
similar sacred music concert almost a year later (5 
January 1859) had the facility of a post-concert train 
`to Barnsley, Wath and Mexborough and all 
intermediate stations',' again half an hour after the 
music had finished (the Guildhall was some five or 
ten minutes' walk from the railway station) but not, 
on that occasion, to Retford. 
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As the century wore on similar arrangements 
continued to be made from time to time for late 
concertgoers; and although it is well outside the 
chosen period, it is impossible to resist recalling a 
rather similar instance. Thomas Brameld was a 
Rawmarsh ironmaster and a musician of repute' who 
conducted Doncaster Musical Society between 1900 
and 1912. His rehearsals often overran, but the 
sympathetic station officials at Doncaster invariably 
held the last train to Rawmarsh on rehearsal nights 
until they were satisfied Mr Brameld was aboard! 

Notes and references 

1. On this, see the article in RCHS Journal, Vol. 31 (March 
1993), pp 22-24 

2. Doncaster Gazette 

3. ibid 

4. ibid 

5. He once had an entry in Grove's Dictionary of Music 
and Musicians 

More on the Doncaster Plant Works Volunteers 
Philip Scowcroft 

An earlier article in the Journal' described the 
formative years of the two Doncaster Volunteer Rifle 
companies, one of which was entirely composed of 
workers at Doncaster's Great Northern Railway Plant 
Works. Not for half a century, and after several 
reorganisations of the volunteers, most importantly 
in 1908, did any of the Doncaster volunteers have to 
fight a war.' Doncaster was of course not the only 
railway town to form its own 'railway' volunteer corps 
— Gorton, Crewe and Swindon were three others. 
More information has come to light since the original 
article, to which this note may be regarded as an 
addendum. 

The formation of the Volunteer companies 
presented business opportunities for Doncaster 
tradespeople. The volunteers required uniforms and 
equipment. An advertisement in the Doncaster 
Gazette in March 1860 announced that a Mr A Hall' 
of 20 Baxtergate was prepared to supply uniforms 
and accoutrements at varying prices and that 
bootmaker Robert Jaques of 58 High Street was ready 
to do likewise with boots. 

Ever since Doncaster's Theatre (Royal)4  was 
opened in 1776 regiments associated with the town 
— regulars, militia and yeomanry —had confirmed their 
`patronage' of the theatre on specific evenings and 
the Volunteer infantry was no exception to that rule. 
The entertainment on 18 May 1860 was stated to be 
under the patronage of Captain Sturrock5  and  

included the then popular burlesque Kenilworth and 
an appropriate new farce The Rifle and How to Use 
It! George Birkinshaw's Plant Works Band — soon 
to be rechristened Doncaster Volunteer band — was 
in attendance. That band remained in existence after 
Birkinshaw left the town in 1866, under Bandmasters 
J Redfern and S Wilson until in 1908 it was subsumed 
into the Band of the 5th King's Own Yorkshire Light 
Infantry, the area's Territorial Force battalion.' 

Notes and references 

1. Philip Scowcroft, 'The Doncaster Plant Works and the 
Nineteenth Century Volunteer Movement', RCHS 
Journal, Vol.31 (March 1993), pp 22-24 

2. Many Doncaster volunteers including Plant Works 
employees fought with the 49'h and 62nd West Riding 
Territorial Divisions on the Western Front in 1914- 
18 

3. He may be identified with a Sergeant Hall in the 
Doncaster Volunteers (presumably the town, not the 
Plant, company) who was involved in a long-running 
dispute about his status 

4. The 'Royal' is reputed to date from the 1830s when 
Princess Victoria attended a performance there 

5. Archibald Sturrock, then GNR Locomotive Engineer 

6. For more on the Volunteer Band, see P L Scowcroft, 
The History of the Brass Band Movement up to 1914: 
Doncaster's Contribution, in Brian Elliott (ed) (1997) 
Aspects of Doncaster, pp 111-118 
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THE 

Railway' Guard 
the Mail Train to the North. 
Music Published by J, W. 'fray heel."ne 14, Charles Street, Soho Square. 

AS the terminus at Hastert,, of the North Western 

A lemons wealth, tail, fat, sad forty, was seated 
in the Mail, 

Ihe showed leer ticket to me, and asked if she 
was right 

1 wild her "yes," and hoped she'd peas a very 
pleasant night. 

I shut the door, testy whistle blew, the eagles 
eve a scream, 

Re lowly left the platform, propelled along by 
memo , 

iMe my break I quickly jumped, "ail right' the 
void was given. 

And ate rattling pace along the Bunten bar 
was driven. 

Chorea, 
la the Hail train to the North, let ft rain hei., 

Or snow, 
Along the iron railway, like lightning on we go. 
I ware not for the weather, and my break V/1 hot 

Per as happy as a king am I, able; a Railway 
Guard. 

We stopped at Rugby, when the lady called as 
to her side, 

Iles said she'd been insalted by a gentian= 

Who had never ceased annoying her, she was 
in such a fright, 

Aad begged that I would quickly take the ruffian 
from her sight. 

I said, Oh yes—but tint sill as the mime he 
has eatemitted f 

Outataitted! echoed Alm, an Gam! I drought she 
was Itaifivitted. 

Go fiteh me a policemen, sad as sure as eggs St 
eggs,  

I will give him into emetody for tickling el my lege 

The gentleman he said, 'twos false. the wows,s 
meat be mad, 

Or would not charge him wrongfully, it really 
was toe had. 

lie cad not once utters near her, hur .torn was 
ensue. 

He 	apart 	"distance lent euehantaket is 

Into the carriage I immediately did go, 
To try alai bud !he culprit who had teased he 

lads so. 
When underneath the seat where she sat, how 

very attacking, 
Was a basket of gams fowls that had been 

pecking at her stockag. 

An apology she quickly made, to him 'ere he 
departed, 

And grieved to think that she bad been so very 
chicken-hearted ; 

The gentleman accepted t, and loudly !sughsg 
outright. 

And edvieed lei to put .'gaitere'on, if there the 
stayed the night. 

A warning this to young men be, the danger here 
is shown, 

Of riding in a train at night, with • female all 

LeekakiountefO,  baskets 'death the seat, before you 
start away, 

Of you perhaps may be accused. eith day of 
these foul play. 

a••■■■••■•••••••••11011M.11111111■111•NISk 	  

W. S. kaki LI; 1C, a. ...ntaa. 

(Maurice Berrill collection) 
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The Leighton Park Funicular Railway 
Peter Brown 

In March 1845, Christopher Leyland, a Liverpool 
banker, bought the 2,813 acre Leighton Hall estate 
on the eastern side of the Severn Valley near 
Welshpool for £85,504. The following year he gave 
it as a wedding present to his nephew, John Naylor, 
and in 1847 gave him £100,000.' 

John Naylor then set about a frenzied construction 
programme, costing over £200,000. The hall was 
built and gardens laid out; houses were put up in 
Leighton village, which was also provided with a 
magnificent new church. He built up an art collection  

which eventually had some 210 paintings, including 
ten by J W M Turner.' The home farm was an 
agricultural factory with the most modern facilities, 
for example, an underground railway carrying muck 
from the animal quarter, a turbine room providing 
motive power for the hoists and other machinery, and 
huge counter-weighted barn doors which could be 
lifted with one hand. A railway ran through the hay 
barns and into the main farm complex; this had a 
gauge of 8 feet, and is said to have been operated 
with flat wagons on which the hay stooks were 

Leighton Hall estate 
(OS 6-inch map, rescaled, Montgomeryshire sheet XXXIII SE, first revision 1900-01, published 1902) 
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stacked and taken into the threshing barn. There 
was also a gas works, the gas being distributed in 
pitch fibre pipes. On the hill above was an enormous 
tank surrounded by other buildings; cattle were 
wintered on one floor and sheep on another. The 
purpose of the tank itself is not certain: it is usually 
referred to as a sewage tank which fed slurry to the 
lower fields through a network of pipes, but it could 
have been merely for water. Most of the works were 
completed by the mid 1850s, though Naylor 
continued to live at Leighton Hall until his death in 
1889.3  The estate's lasting claim to fame is that the 
hybrid cypress, Cupressocyparis Leylandii, was 
propagated in its woodlands in 1888, when a chance 
cross occurred between a Nootka Cypress and a 
Monterey Cypress. 

The most unusual feature on the estate was a 
`funicular' railway. It had two tracks with a slope of 
about 1:2; the descending car was largely 
counterbalanced by the one ascending. 

A second railway — narrow gauge, single-tracked 
and cable-hauled — climbed at a slope of about 1:12 
from the home farm to the bottom station of the 
funicular, a total length of about 450 yards. 

The Ordnance Survey map of 1884 shows what 
appears to be a third railway, starting at right angles 
from the upper station of the funicular, then after 
about 30 yards reversing and running northeast by 
the woods and across a field to a track, a distance of 
about 230 yards.' A survey by Ironbridge students 
in 1986 could find no evidence for this.' In an article 
about the funicular railway, Andrew Carey suggested 
that this upper railway also went the 250 yards 
between the top of the incline and the sewage tank, 
but although the route is in part embanked, there is 
no mapping evidence for it ever having a railway.6  

The buildings and structures' 
In the lower cable house of the funicular was a 

water turbine which powered both railways. It also 
housed the winding drum for the funicular. A cable 
from this building passed through an underground 
passage then up to a pulley wheel in the nine-sided 
tower at the summit of the lower railway. The lower 
cable house, built of brick with stone features was 
originally a single-storey building with a basement, 
but it was divided into two storeys in the late 20th 
century; the sympathetic extensions at the rear are 
also late 20th century. 

The upper cable house is built in a rustic Gothic 

The lower cable house, with the overgrown line of 
the funicular behind 

style, with two storeys and an attic; the lower storey 
is stone-faced, and the upper storey has timber 
framing in square panels and white brick nogging. 
The slots for the cables are still visible, though now 
bricked up. 

Between them considerable civil engineering works 
were required to give a constant slope for the rails: 
at the lower end an embankment was formed, whilst 
towards the upper end the tracks were in a cutting. 

Only the lower cable house is accessible from a 
public right-of-way. The even slope for the tracks of 
the funicular railway can clearly be seen as a gap in 
the trees. 

The lower railway's embankment which was shown 
on the first edition OS map can still be seen, with a 
bridge part way along it. 

The mystery of the dates 
Cadw's Listed Buildings Database gives the 

construction date of the funicular railway as 'late 
1850s'. One of the sources for Cadw's citation is 
`RCAHM Wales files: Plan of Leighton Estate 1858-
61.6-19'.8  However, the Royal Commission on the 
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Ancient and Historic Monuments of Wales has no 
record of such a file — indeed, the reference is not in 
a format which it uses. 

An article in Country Life states that it was `1870s', 
but does not give any evidence for this.' 

What is certain is that the funicular railway is shown 
as 'railway (disused)' on the Ordnance Survey first 
edition map of 1884. This OS map also shows about 
a third of the route of the lower railway, though there 
is no hint that this is what the lines on the map 
represent. As mentioned earlier, it also shows an 
upper railway. 

The funicular is not shown on the second edition  

was usable. ' ° 

Funicular railways 
The late 1850s would be amazingly early for this 

type of railway. The earliest of Britain's 25 cliff 
railways — what we now usually term 'funiculars' 
— was opened in 1875 at Scarborough, the gradient 
being 1:1%. Of those built before 1900, all but two 
originally used the water-balance system; in other 
words, water was put in a tank in the body of the car 
which is to descend, and emptied from the one which 
is to ascend. This system is still used to power the 
Lynton–Lynmouth funicular and the one at the Centre 
for Alternative Technology near Machynlleth, for 
example." 

A crucial feature of a funicular railway is that the 
vehicle has a triangular (or occasionally stepped) 
frame when viewed from the side, thus the passenger 
deck stays horizontal. The body on the frame could 
be removable — for example, that at Lynton was 
sometimes taken off so that motorcars could be 
brought up from Lynmouth, avoiding the notorious 
hill. 

The disused funicular 
(OS 6-inch map, rescaled, 

Montgomeryshire sheet 100(111 SE, 
surveyed 1884, published 1891) 

OS map of 1902, which implies that the track had 
been lifted by then. (The 1902 map still shows what 
is presumed to have been the upper railway.) 

Carey stated that a relative of the Naylor family 
had told him that he was given a ride on the funicular 
as a boy, probably about 1918 or 1919, and that his 
informant thought it was dismantled in the early 
1920s. However, this is likely to have been a 
misunderstanding. John Markwick relates that 
Reggie Cooke, of Harrison's firm of solicitors and 
whose father had married into the Naylor family, 
remembered sitting in a funicular carriage as a boy 
some time in the period 1912-18; this merely implies 
that the carriage still then existed, not that the system 

The line of the funicular in 2007: 
original lower cable house at left; 

summit house at top of incline 
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The underlying concept dated from a century 
earlier. Counterbalanced railway inclines came into 
use in the second half of the 18th century, assisted 
by an external power source — initially a horse-gin 
but later water power or a stationary steam engine. 
Typically the incline would be in the range 1:12 to 
1:18, though much steeper examples existed, such 
as an incline at Newquay harbour, which was 1:41/2. 
The gradient was limited by the use of the same 
wagons as on level stretches of their system. 

There were also about twenty examples on British 
canals, the steepest being at Ketley, where the incline 
was about 1:3. These could be steeper because the 
boats were generally conveyed on special trolleys. 

Why was the funicular built? 
Carey states: 'Local tradition is pretty unanimous 

— it simply carried manure', which explains the title 
of his article: 'The most spectacular "manureway" in 
the world'. He goes on to point out that the tank 
and its associated buildings were built before the 
funicular, which rules out the transport of building 
materials. Fodder may have been carried from time 
to time.''- 

Ironbridge Research Paper 20 takes a contrary 
view: 'There is no clear evidence to say why the 
system was built, but its elaborate decoration and its 
proximity to the supposed summer house at the top 
of the hill suggest that its main original purpose was 
to carry the owner and his family or guests. That it 
may also (or later) have moved manure or other 
goods up or down the hill is possible but 
speculative.' '3  

Ironbridge Research Paper 47 reinforces its 
predecessor's opinion: 'The popular notion that the 
funicular railway ... was used for transporting manure 
hardly seems plausible', preferring the view that it 
was built as a 'novelty'. It also suggests that it may 
have been constructed for some notable occasion, 
such as the return from China of one of John Naylor's 
sons.' 4  

The Cadw Database states that its purpose is 
uncertain, but then adds: 'It is said to have been used 
to take animal feed from Leighton Farm to the cow 
houses at the Slurry Tank on Moel y Mab, but it is 
also likely to have been used partly for pleasure.15  

Negative evidence 
In 1887 a delightful book called Family Stories  

was compiled and published privately for members 
of the family. This cannot truly be described as a 
history of the family at Leighton — John and 
Georgiana Naylor had ten children between 1847 and 
1863 — but contains stories and anecdotes about 
the parents, the children, servants and pets. Mostly 
these dated from a couple of decades before 1887, 
but some were much more recent. The funicular 
railway is not mentioned. 

The family were keen photographers by the relevant 
date. Two volumes survive which contain several 
dozen photographs, many from the 1880s, showing 

John Naylor 

members of the family, the house (both outside and 
inside), the gardens and the estate — but not the 
funicular. 
Conclusions 

In the absence of any relevant estate records or 
contemporary descriptions, any conclusions must be 
speculative. 

Model farm planners were enthusiastic advocates 
of the benefits of manure, many learned articles being 
written on the subject. The main period for the 
development of the technology was from 1847 to 
1866. The tank and slurry system at Leighton were 
constructed in the early 1850s, certainly before the 
funicular was built, though possibly at the same time 
as the lower railway.' 6 
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If the primary purpose was to carry manure or other 
farm-related loads up the hill, the obvious 
arrangement would have been use the same wagon 
below, on and above the funicular — any other way 
of doing it would have involved unnecessary 
transhipment. This implies that the funicular 'vehicle' 
would have had rails on its horizontal platform which 
could be aligned with the tracks of the railways at 
the top and bottom of the hill. The Ordnance Survey 
map shows this could be done at the top of the incline 
but the layout does not seem suitable at the bottom 
station. This hypothesis would imply that the carriage 
had a removable body, as surely nobody would want 
to travel in a carriage which was also used for manure. 

The writer's view is that the funicular railway was 
intended principally for pleasure purposes. The 
buildings provided seem far too elaborate for 
something that was merely functional. 

It seems implausible that the Leighton funicular 
pre-dated the first seaside cliff railway, which would 
imply that its date was no earlier than the late 1870s. 
The Ordnance Survey maps show that the funicular 
was disused by 1884 and the rails lifted by 1902. 
This evidence can be relied on; the 1884 statement 
could have been made only after inspecting the site, 
and the alteration made for the 1902 map required a 
positive action by the surveyor. (In contrast, the fact 
that the 1902 map still appears to show a railway 
system at the top could have been the result of the 
surveyor not noticing that something had changed). 

The method of powering of the cables is curious; 
in particular, the layout of the lower cable station of 
the funicular and its relationship with the upper 
terminus of the lower railway. This seems to have 
been made much more contorted than was necessary. 
My guess — and it can't be any stronger than that 
— is that the lower railway was built first, and had 
its power source, probably a turbine, at its top. When 
the funicular came to be built, its site was dictated by 
the optimum slope of the hill. Rather than have a 
separate turbine for each railway, it was decided to 
use the new one to power the older railway too, hence 
the need for a linkage from the new turbine to the 
old cable system. 

The early funiculars were generally powered by 
the water balance system but the 1986 Ironbridge 
survey found no evidence of a water feed system to 
the upper cable house. Instead, there was a water 
feed system from a reservoir known as Holly Bush 
Pool" to the lower cable house which would have 
contained the turbine and the winding/brake drum. 

There was to have been a large reservoir sited just 
below Offa's Dyke in the woods but the dam wall 
developed a fault — there used to be a large crack 
visible in the middle — and the estate turned to steam 
for powering its machinery. It seems likely that the 
turbine system for the funicular never worked 
satisfactorily. Indeed, it may not have worked at all, 
which would help explain why no photographs of 
the funicular in action have been found. 

The final decision to abandon the project could 
have been to save money on inessential works. A 
vast amount had been spent on the estate. Even the 
wealthy Naylor–Leyland funds were not limitless, and 
by the late 1870s the agricultural depression was 
beginning to bite. However, the estate was not 
suffering from a financial crisis, parcels of land 
continuing to be bought until the 1910s. 

More mundanely, as John Naylor was by the late 
1870s well into his sixties, perhaps his enthusiasm 
for novelty was diminishing. 

Notes and references 

Special thanks are given to Christopher Cooke for allowing 
me to see Family Stories and the photographs, and to John 
Markwick for his detailed knowledge of the estate; thanks 
too to Laura Davies, John H Denton, Bryan Heatley, 
Alasdair Munro, David Percival and the staff of the Clwyd-
Powys Archaeological Trust. 

1. T H Naylor, The Family of Naylor from 1589-1967, 
privately printed 1967, chapter 6: Liverpool Library. 
The fortune, which was made in shipping and banking, 
started with Thomas Leyland (1752-1827). He left 
£600,000, with various conditions. As he was 
unmarried, the first beneficiary was his sister's eldest 
son, Richard Bullin, who took the name Leyland in 
1827 but died in 1844. The second son, Christopher 
Bull in inherited, and also, as required by the will, took 
the surname Leyland. Their sister Dorothy had married 
John Naylor (senior) in 1809; Dorothy and John's 
eldest son Thomas was the third heir under the will, 
so became Thomas Naylor Leyland. John Naylor 
(junior) (1813-1889) was their second son, and it was 
he who became the owner of the Leighton Hall Estate. 
The Ironbridge Research Paper 20 incorrectly states 
the 1847 gift as £10,000 instead of £100,000. 

2. The art collection had an unfortunate railway connection. 
In 1854 John Naylor lent several of his works of art, 
valued at some £20,000, for exhibition at the opening 
of St George's Hall, Liverpool. On 24 November, the 
road van in which the pictures were returning to 
Leighton tried to cross the Chester—Shrewsbury 
railway line at the level crossing at Gobowen but fouled 
the gates and was run into by an approaching train. 
About £12,000 worth of damage was caused to the 
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Life, 27 June 1991, 116-119; John H Denton, The 
Leighton Estate, notes prepared for an open day 
hosted by the Council for the Protection of Rural 
Wales, 1981; personal correspondence from John 
Markwick, 10 November 2008. The Naylor family 
also had the 4,265 acre Brynllywarch Estate in Kerry 
which was purchased during the period 1839-45. Both 
the Leighton and Kerry estates were added to over 
the years. 

4. Ordnance Survey 6" to 1 mile map, 1st edition, 
Montgomeryshire sheet XXXIII SE, surveyed 1884, 
published 1891 

5. L M Coode, C Doring, J Jackson & S Swann (text 
editors), Leighton Park Estate: Report of Student 
Survey 1986, Ironbridge Research Paper 20, 17: 
Ironbridge Institute Library 

6. Andrew Carey, 'The most spectacular "manureway" in 
the world', Country Quest, March 1987, 24 

7. The buildings and works are described in detail in L M 
Coode et al, op cit, 17-25. Map references: lower 
cable house SJ 247050; upper cable house SJ 249052. 

8. Cadw Database, Listed Buildings 8664 & 8665 

9. Richard Haslam, 'Leighton Hall Estate, Powys', Country 
Life, 27 June 1991, 119 

10. Andrew Carey, op cit, 25; personal correspondence from 
John Markwick, 10 November 2008. 

11. John Woodhams, Cliff Railways, 1989, 3 & 11. The 
song Tuniculi, funicula' was composed by Luigi 
Denza for the opening of the Naples funicular railway 
in 1880. The word 'funicular' has nothing to do with 
`fun' — it is a diminutive derived from the Latin word 
lunis' which meant a 'rope'. 

12. Andrew Carey, op cit, 24 

13. L M Coode et al, op cit, 25 

14. Geoffrey Kay (text editor), Leighton Park Estate: 
Report of Student Survey 1987, Ironbridge Research 
Paper 47, 11: Ironbridge Institute Library 

15. Cadw Database, Listed Buildings 8664 & 8665 

16. Geoffrey Kay, op cit, 9-11 

17. Map reference SJ 251049; not accessible from a right 
of way. Holly Bush Pool is lower than the Upper 
Station. 

Water from Wendover Springs - 
a history of the development and measurement of water flows 

from a canal supply source 

Henry Gunston & Adrian Bayliss 

...with the exception of a few streams on the Grand 
Junction Canal and the Warwick and Birmingham 
Canal, no systematic gauging has been done by the 
authorities controlling the canals forming the routes, 
though nearly all have been in existence for a hundred 
years. 

Report of the Royal Commission on Canals & 
Inland Navigation, 1911' 

The lack of 'systematic gauging' of water flows for 
canal operation may explain why so little seems to 
have been written on the topic. However, records do 
survive of flows in one of the streams on the Grand 
Junction Canal referred to above. This is the 
Wendover Stream, which collects water from springs 
around the town of Wendover, in Buckinghamshire, 
and then itself flows into the head of the Wendover 
Arm' of what was originally the Grand Junction Canal 
(GJC). The 63/4-mile (10.8 km) Arm, completed in 
1796/97, was constructed to supply water to the Tring 

Summit pound, where the GJC main line crossed the 
Chiltern Hills. The surviving flow gauging record of 
Wendover Spring, starting in 1841,3  provides some 
of the earliest measurements of natural water flow 
within the United Kingdom. 

The gauging of flows was in its infancy in the early 
1800s and the establishment of a number of flow 
measurement points by the GJC to systematically 
gauge inflows to the Wendover Arm was ground-
breaking. However, this was not the only activity of 
interest in the Wendover area. As the demand for 
water at Tring Summit rose, the GJC also 
demonstrated how a valuable water resource could 
be fully exploited. The Company excavated two wells 
and then constructed pipelines and culverts to route 
water underground directly into the head of the 
WendoverArm. In order to judge the success of these 
measures the number of flow measurement points 
was also expanded from those gauging the surface 
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culverts. The conveyance of water from the 
Wendover Springs to the Tring Summit level 
continues today, although partly as piped flow. 
Navigation along the full length of the Arm ceased 
around 100 years ago, mainly due to leakage 
problems. However, thanks to the active involvement 
of the Wendover Arm Trust and British Waterways, 
the reopening of the Arm to boat traffic is steadily 
being pursued. 

This paper commences with notes on some (of the 
few) documented reports of canal-related flow 
measurement during the nineteenth century. The main 
text provides a case study of the situation around 
Wendover, focussing on the progressive development 
of spring and well sites, and the expansion of flow 
measurement points. A concluding section considers 
the flow data recorded since 1841 and the unique 
insight into the natural variability of spring flow it 
provides. 

Some early records of canal-related flow 
measurement 

Towards the end of the 1811' century, Robert Mylne, 
the well known engineer and architect, installed 
`gauges' to measure flows from springs near Ware in 
Hertfordshire that fed the New River, a (non-
navigable) open channel which supplied water to 
London. Mylne was also involved in disputes between 
millers and the GJC around Rickmansworth, and his 
diary entry for 16 November 1800 mentions the use 
of a gauge.4  On 15 December 1801 Mylne produced 
a Report relating to the Grand Junction Canal, which 
included mention of the Wendover cutt (sic) in the 
context of water supplies to Tring Summit. Part of 
the text of this report was reproduced as an appendix 
by Gotch.5  However, Gotch did not select sections 
which might have related directly to Wendover 
Springs, and it has not been possible to locate a copy 
of Mylne's 1801 report. 

In 1810 the subject of flow measurement was raised 
in An Act for Making and maintaining a Navigable 
Canal from the Union Canal in the parish of Gumley, 
in the County of Leicester, to join the Grand Junction 
Canal near Long Buckby, in the County of 
Northampton; and for making a Collateral Cut from 
the said intended Canal' To ensure that the proposed 
canal did not extract excessive water from streams 
feeding the River Avon, 'permanent Gauge Weirs' 
were to be constructed. In addition, it appears that 
brick-lined open chambers of precise dimensions were 
to be sited at various points. By diverting the flow of  

a stream into one of these chambers (when it was 
empty) measurement of the time taken for the 
chamber to precisely fill would provide a water flow 
measurement. 

The need to measure water flows into proposed 
canals aroused Parliamentary interest elsewhere. In 
1850, Thomas Evans Blackwell, Engineer to the 
Kennet and Avon Canal Company, was concerned 
about the lack of understanding of the principles of 
flow measurement.' 'This deficiency was particularly 
felt [by Blackwell] in the case of weirs, or overfalls, 
established, by order of Parliament, for regulating 
and measuring the flow of water into a canal.'. His 
`243 experiments ... all made on the Kennet and Avon 
Canal, in July 1850' were aimed at selecting the most 
suitable types of weir plate for systematic flow 
measurement. 

A link between measuring the flow in a river and 
the pumping of water to feed a canal arose when the 
Leawood steam pumping engine, near Cromford, was 
set in operation in 1849 to pump water from the River 
Derwent in Derbyshire into the Cromford Canal, near 
where the canal crosses the river on an aqueduct. 
However, to satisfy millers downstream on the 
Derwent, water could only be pumped for 24 hours 
per week, from 8pm on Saturday to 8pm on Sunday. 
An additional requirement in 1849 was that `No more 
than one twentieth of the flow of the river [could be 
pumped] in any period of that time, and none at all if 
the flow in the river was less than 570 tons per minute, 
the flow being measured at the weir behind Masson 
Mill, Matlock Bath." 

Water from Wendover Springs as part of the 
overall supply of water to Tring Summit 

The GJC was continuously concerned about the 
supply of water to the Tring Summit pound. The 
Wendover Stream, with its associated springs, was 
identified at an early stage as a suitable source. 
However, a decision was quickly made to enlarge 
the feeder to make it navigable, and it was in this 
form that the Wendover Arm was incorporated in 
the GJC's Act of Parliament which received the Royal 
Assent on 28 March 1794. Faulkner' concludes that 
the navigable Arm had definitely been finished by 
March 1797, although work may have been 
completed in 1796. 

To satisfy the ever-increasing demand for water at 
the Tring Summit, the GJC had to carry out other 
engineering works. A series of reservoirs was 
constructed north of the eastern section of the 
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St Marys 
Church 

Hampden 
Pond 

Wendover Arm: Wilstone (1802, but enlarged in 1835 
and again in 1839); Marsworth (1806); Tringford 
(1814); and Startopsend 1815.10  All these reservoirs 
lay below the summit level, so pumping stations were 
operated, initially at `Whitehouses' (pumping from 
Wilstone Reservoir) from 1803, and at Tringford from 
1818. Both stations pumped reservoir water up into 
the channel of the Wendover Arm. Whitehouses was 
closed in 1836 or 1837" but Tringford, with 
equipment and access to the various reservoirs 
progressively updated over the years, continues to 
pump today. In this paper the focus is on the 
management and measurement of water flows 
upstream of the Wendover Basin, at the western 
extremity of the Arm. Overall descriptions of the 
engineering development of water supplies to Tring 
Summit can be obtained from McGarey," and from 

Wendover town, will set the geographical scene 
before detailed discussions of the engineering and 
flow measurement activities carried out by the GJC. 

The natural Wendover Stream has its source in 
springs around the site known as Wellhead, to the 
south of Wendover town (NGR: SP 874072). The 
GJC developed their Wendover Well No. 2 in this 
area (as currently indicated by a fenced enclosure), 
from which an underground culvert was constructed 
to transmit water from the well directly to the head 
of the navigable Arm. Following the road northwards 
from Wellhead towards St Mary's Church, there is 
sometimes flow (probably spring fed) in a ditch to 
the west of the road. This ditch then passes under 
the road to reach an area to the east where spring 
flow surfaces. This is the current surface source of 
the Wendover Stream. The mound from which the 

Well No.2 
,0 

Surface source of Wendover Stream / 

Clock Tower 

Diagram of 

THE WENDOVER STREAM 

From Wellhead to Wharf Road 

Wharf 
	

Tring 
Road 
	

Road 

See separate diagrams of this area 

gtream 
Wichells Feeder 

flow gauging site 
(abandoned) 

Wichells Pond 
& Feeder 

CANAL 
	.Culvert or Heading 

Underground culvert flow gauging site 
(abandoned) 

Well No. 1 
0 

Surface flow gauging site I 

(abandoned) 
Sluice Cottage 

/ 

/ 

Metres 
0 	 200 

articles in this Journal, by Richardson in 1969" and 
by Evans in 2008.14  The closely associated, and 
complex, history of the Wendover Arm itself is 
described in Faulkner"' '6  and Savage." 

The Wendover Stream above Wharf Road 
The current route of the Wendover Stream will now 

be traced from Wellhead, the area of the southernmost 
spring sources, towards Wharf Road, where the 
stream is diverted into the head of the Arm. A 
description of this route, which can be walked from 
Wellhead to the Clock Tower in the centre of  

stream emerges may be in part made up from material 
excavated to produce the culvert tunnels, and there 
is some indication that the area around the channel 
immediately downstream of the emergence of the 
stream has been widened by excavation at some time. 

The underground culvert carrying water from Well 
No. 2 runs northwards between the road and the 
stream and opposite the current school building is 
the site of an underground flow gauging point in the 
culvert. Unfortunately, the former access manhole 
now seems to be lost, following the expansion of a 
sewage pumping station. As the road curves round 
in front of St Mary's Church, the Wendover Stream 
channel spreads out into what was once a marshy 
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area, possibly also fed from springs on the east side 
of the channel. North of the Church is the Hampden 
Pond, which is partly spring fed. The overflow from 
this pond flows into the main stream channel from 
the west. From this point the route follows a footpath, 
sometimes known as the Heron (or Herring) Path. 

Walking towards Sluice Cottage, where the 
footpath comes close to the stream, another fenced 
enclosure is passed on the left. Nearby, to the east of 
the stream, is the site where the GJC developed their 
Wendover Well No. 1 from around 1871 (SP 871074). 
An underground culvert was built from this well site, 
and the culverts from the two GJC wells join beneath 
the fenced enclosure. The combined flow then travels 
underground to the head of the Arm at Wharf Road. 
Before work started on Well No. 1, spring water 
probably overflowed into the marshy area upstream 
of the Sluice Cottage site, as mentioned above. The 
development of this area to form a pond, with a sluice 
or sluices, upstream of Sluice Cottage, will be 
discussed below. This pond has now disappeared. 

Just upstream of a footbridge, near Sluice Cottage, 
there is an iron or steel plate with a horizontal top 
surface around three feet (0.9 metres) long, mounted 
at right angles to the direction of flow in the stream, 
which is here confined to a single channel. This is the 
remains of the weir gauging plate of a former surface 

The former flow measurement weir plate site 
(Centre for Buckinghamshire Studies) 

flow measurement site. This was probably the major 
Wendover Spring gauging point before the GJC 
started routeing water from its wells direct to the 
Arm at Wharf Road via underground pipes and 
culverts. 

A similar gauging weir plate survives on the 
Wichells Feeder, which flows into the Wendover 
Stream a little further downstream. A map based on  

one drawn in 1794,'' found in The Book of Wendover, 
shows three small ponds which fed from the west 
'nto the main stream. The two southerly ponds on 
that map lay along one channel, in what was then 
known as Wichey Meadow. When the GJC developed 

The abandoned smaller plate weir on the Wichells 
Feeder 

(Adrian Bayliss) 

the flow from these ponds, the channel became 
known as the Wichells (or Witchell) Feeder. There is 
now a single Wichells Pond, and the Feeder, after 
flowing past the abandoned gauging weir, joins the 
main Wendover Stream channel. The Wichells system 
was almost certainly spring fed, as was the more 
northerly pond shown on the 1794 map, later known 
as the Herring Path Pond. That pond no longer exists 
today, although there can be flow into the Wendover 
Stream via a nearby drainage ditch. 

The current footpath leads away from the west bank 
of the Wendover Steam as it approaches the town 
centre near the Clock Tower. The stream itself flows 
northwards past the former site of Wendover Mill 
and under the bridge on the Tring Road. From this 
point there is no public access to the stream channel 
until the Wharf Road Bridge, which crosses the routes 
of the Wendover Steam and underground culvert from 
the two GJC wells just upstream of where they flow 
into the head of the Wendover Basin (SP 870082). 

Engineering work by the GJC: Springs, wells, 
pipelines and culverts 

Even when water emerges from underground 
storage (aquifers) under gravity as springs, it may be 
possible to obtain more water by excavating wells 
and drilling boreholes in spring-sourced areas. This 
the GJC did, and the sites of Wells No.1 and No.2 
have been identified in the previous section. They 
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are both artesian wells, as the water rises of its own 
accord, so the wells do not need pumping. A full 
description of the work of the GJC is found in a 
Memorandum headed 'Manor House, Wendover', 
sent to a Mr Brawn by D G McGarey, Assistant 
Engineer of the Grand Union Canal Company on 25 
August 1947.19  This document provides a detailed 
description of the wells, pipe drains and culverts 
which were constructed, and it starts as follows: 

Some time before 1871 the Grand Junction Company 
put down a well [Well No. I ] on their own land at the 
Upper Mill, Mead Meadow, and in the summer of 1871 
put down a borehole from the bottom of the well into 
the Upper Greensand on the completion of which 
experiments were carried out to determine the amount 
of water which might be obtained. These being 
satisfactory, it was first proposed to install a pump to 
draw this water and deliver it to the Wendover Stream, 
the property of the Company. It was later decided, 
however, that a pipe line should be constructed to take 
the water underground by gravity from a point near 
the bottom of the well to discharge into the end of the 
Wendover Arm at Wendover Wharf. 

It is interesting to note that by 1871 the Wendover 
Stream was the property pf the GJC. 

Having obtained the agreement of Colonel Phillip 
Smith, under whose lands the pipeline was to run, 
work started in July 1872. A single 12-inch (305 mm) 
pipe was laid for most of the distance from Well No. 
1 to the Wendover Basin, but a double line of 12-
inch pipe was laid (double for no explained reason) 
for the last 850 yards (780 metres). 

In 1874 the GJC proposed the sinking of another 
well (Well No. 2) on Col. Smith's land at Well Head. 
The Agreement on this occasion allowed the 
Company 'to lay a drain not less than 2 ft below the 
surface to convey water (from Well No. 2) to the 
Company's existing Well No.1, or to the pipe drain 
connecting therewith....' McGarey continued 

The well [i.e. No.2] appears to have been completed 
sometime in 1874 and the subsequent records indicate 
that a pipe drain was laid at that time to connect the 
new well to the Company's existing system ... In 1875 
it was found that the 12-inch pipe drain near Wendover 
Wharf was continually becoming choked and a culvert 
was accordingly substituted for the (double line of) 
pipes over the first 150 yards from the wharf ... In the 
same year consideration was given to constructing a 
deep level culvert heading from Well No. 2 to the pipe 
drain near Well No. 1 . 

However, that project was postponed, and in 1876 
all the Company's materials and plant were cleared 
from the Well No. 2 site. The Memorandum 
continues: 'In 1886 it was proposed to replace the  

remaining 12-inch pipes of the pipe drain by a brick 
culvert ...' Work on the culvert proceeded during 
1886 and up until March 1887, when work was 
suspended 'at the junction between the old single and 
double lines of 12-inch pipes, the latter being allowed 
to remain unaltered for the time being.' McGarey 
continues 'In 1891 however, this work (i.e. building 
a culvert to replace remaining twin 12-inch pipe 
drains?) was completed and at the same time it was 
agreed with General Smith (now risen in rank from 
Colonel) that the culvert should be extended 
southwards to the deep heading from the Company's 
man hole at Upper Mill Meadows to Well No.2'. The 
successor to this manhole lies within the fenced 
enclosure near Sluice Cottage which has already been 
mentioned. 

The extension of the culvert southwards towards 
Well No.2, at Wellhead 'was carried out in 1892 and 
the full length of this brick culvert still remains [i.e. 
in 1947] and is in continuous use in conveying water 
from the Company's wells to the Wendover Arm.' 
The main thrust of the Memorandum appears to be 
whether the Company (by now the Grand Union 
Canal) was responsible for the maintenance of a 
hydraulic ram for pumping water to supply the Manor 
House at Wendover, where Smith's successors in 
1947 presumably lived. McGarey concludes ... it 
seems clear that the [engineering] works covered by 
the Agreements [between Smith and the GJC] of 
1874, 1886 and 1892 are still extant [in 1947] and 
are used regularly by the [GUC] Company for the 
supply of water to the Wendover Arm, the Company 
being liable under the respective covenants to 
maintain, cleanse and repair the works as necessary.' 
Thus by the end of the 19th century, the GJC had 
developed the two wells, and created underground 
culverts, which joined beneath the manhole at Upper 
Mill Mead Meadows, near the Sluice Cottage site. 
Here they combined into a single culvert which 
discharged into the head of the Wendover Arm, a 
short distance north of Wharf Road Bridge. That flow 
system still operates today. 

Details as to how the culverts were constructed 
have not survived, but they were lined with bricks. 
Tunnelling methods must have been used on the deep 
heading up to Well No.2 as the following appears in 
an undated set of notes on the mills around 
Wendover'°: 'The tunnel feeding the Canal from near 
Well Head is said to be a glazed brick culvert about 
30 feet beneath the open stream with a well sunk 
down to it [Well No.1? — although this actually fed 
into its own separate culvert] close to the farmstead 
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by the upper pool [near the church] ...' The more 
northerly sections of culvert were probably laid quite 
shallow, as Edward Bell, a former British Waterways 
canal engineer, interviewed by Mary Nobbs in 1979,21  
remembered 'About that time [the late 1920s] the 
artesian well-heading [i.e. the main culvert] was 
becoming seriously choked with tree roots which had 
pierced the brickwork in search of water.' Bell then 
described action taken - after breaking through (the 
roof of the culvert?) at intervals during the period 
when there was a minimum of water flowing along 
the heading, workmen armed with shortened scythe 
blades crawled along to cut the matted roots which 
were passed back to be hauled to the surface at the 
various openings. 

The former 'reservoir' and sluice adjacent to 
Sluice Cottage 

The area around Sluice Cottage is an interesting 
one, which seems to have been the site of a long 
abandoned Upper Mill, as opposed to the Wendover 
Mill, which was sited a short distance upstream of 
the Tring Road Bridge. When discussing the sites of 
Well No. 1 and the manhole sited at the junction 
between the culverts from the two wells, McGarey, 
in his 1947 memorandum'" refers to Upper Mill, 
Mead Meadow. An entry in the undated list of mills 
around on Wendover, attributed to Freese mss, 
1939,2" notes: ... the Upper Mill may have been 
farther up towards the church, where there is now a 
pool; although the present sluice would have nothing 
to do with this [Upper] Mill, which has been so long 
gone that the most painstaking historians of 
Wendover cannot authenticate the site.' The pool and 
sluice mentioned above appear in a photograph in 
Wendover in Old Picture Postcards," taken in 1910, 
which was taken from roughly the site of Well No. 1. 
Looking west, with Sluice Cottage to the right, this 
view shows a pond on the site of the original marshy 
area upstream of the Sluice Cottage site. The caption 
comments: 'The flow [in the main Wendover Stream] 
was controlled not far from the source [which was 
near to Wellhead], by this reservoir and the sluice 
gates at Sluice Cottage ...' However, the caption 
continues: 'The artificial lake [i.e. this pond or 
reservoir] ... had mostly disappeared by the 
[nineteen] twenties, and the site is now filled in and 
covered with an abundance of trees.' The site is 
currently landscaped as a water garden behind Sluice 
Cottage and the adjacent property, and there is a 
waterfall where the former sluice, or sluices, used to  

stand. Although this small pond was no doubt used 
to boost the water supply in periods of low spring 
flows, it would not have stored large amounts of 
water. The former pond further downstream, just 
south of Wharf Road Bridge, which may also have 
been used to store water, is discussed below. 

Engineering work by the GJC: The measurement 
of water flow — above and below ground 

A valuable record has been supplied to Mr. Baldwin 
Latham by Mr. Hubert Thomas, M. Inst. C[ivil] 
E[ngineers], of the gaugings of Wendover Spring from 
1841 to the present time. The records of this spring 
have been taken to show the quantity of water supplied 
to the upper reaches of the Grand Junction Canal at 
Tring. The record shows the quantity of water flowing 
from the spring during every month of the year. 

This quotation is taken from the Report of (the) 
Committee of the Royal Meteorological Society on 
Decrease of Water Supply, which was published in 
the Quarterly Journal of the Royal Meteorological 
Society (RMS) in 1885." Baldwin Latham was a civil 
engineer with a particular interest in hydrology and 
meteorology. Richardson'-'noted that Hubert Thomas 
was employed as Surveyor by the GJC from 1864 to 
1891, when he became Clerk to the Company. 

The method of measurement used by British 
Waterways (BW) today — based on the flow over a 
horizontal weir plate — seems also to have been that 
used around Wendover from the earliest days. The 
flow measuring weir comprised a flat iron or steel 
plate set vertically into a watertight foundation at 
right angles to the direction of flow. The top edge of 
the plate had to be precisely level and horizontal. 
When water was flowing, the height of the water 
level surface upstream (above the level of the top 
edge of the weir plate) was measured. Mathematical 
equations linked the width of the weir plate and the 
height of the water level upstream to the volume of 
water passing over the weir. 

BW currently measure the total flow from the 
Wendover Stream and springs using a horizontal weir 
plate gauge sited just downstream of Wharf Road 
Bridge which was installed in 1963, as will be detailed 
below. However, two horizontal weir plates survive 
from earlier years, although these are not currently 
used for measurement. One of these weir plates, 
around three feet (0.9 metres) long, lies across the 
main Wendover Stream near to Sluice Cottage. A 
historic photo from the archives at the Centre for 
Buckinghamshire Studies clearly shows the gauging 
weir. This is likely to have been the most important 
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gauging site at which the early recorded flows from 
Wendover Spring were measured. Before the 
construction of underground pipe drains and culverts, 
all the water flowing from the springs upstream would 
have travelled along the main stream channel at this 
point. On Ordnance Survey 25 inch to one mile 
mapping, annotated by BW," this site by Sluice 
Cottage is indicated as Wendover Stream Gauge. 
There is no definite historical information to confirm 
that this weir plate was the major surface flow 
gauging point from 1841. However, the position of 
the measurement site makes it likely that this was so. 
Another, smaller, weir plate, eighteen inches (0.45 
metres) long, survives across the Wichells Feeder. 
The flows measured at this weir plate would have 
most likely been added to those recorded for the main 
Wendover Stream at the gauging site by Sluice 
Cottage. 

Vital documents which would throw light on the 
siting of flow measurement stations on the surface 
streams and underground culverts at Wendover have 
unfortunately been lost. The Tring Water Books were 
ledgers in which regular flow gauging readings were 
recorded (monthly?) for a number of measurement 
points on streams and channels from which water 
was routed to supply the Tring Summit, including 
the Wendover area. Two retired BW staff who had 
engineering management responsibilities covering the 
Wendover area, Alan Richardson (author of the 1969 
Journal paper") and Dennis Skidmore, both 
remember the earlier existence and use of the Tring 
Water Books, but their present location is unknown. 
Richardson and Skidmore also recollect that small 
weir plates were mounted at flow measuring points 
within the Wendover culverts. Skidmore also recalls 
a regular schedule of the lifting of manholes at these 
sites, after which a visiting BW observer would place 
a short ruler on the flat top edge of the underground 
weir plate and note down the height of the water 
level.-6  Locating these underground culvert flow 
measuring sites has been difficult, due to more recent 
building developments. 

The most clearly defined underground flow gauging 
site was near the outlet of the combined culvert, just 
before its outfall into east side of the Wendover Basin, 
north of Wharf Road Bridge. This gauged the total 
culvert flow from both Wells No.1 and No.2. Dickie 
Dyson, who lived for many years close to the 
Wendover Basin, remembered the following, in 
discussion with John Savage of the Wendover Arm 
Trust during April 200327: 'Prior to the present gauge 
being installed in 1962, there was a gauging pit behind  

the brick culvert feeding water into the side of the 
canal. A man came monthly on a Monday, to measure 
the depth [of water above the top of the weir plate] 
with a ruler. When the present gauging tank [i.e. the 
current BW measuring weir] was installed, the water 
flowing through the culvert was diverted via a new 
pipe into the gauging tank.' From 1962, as will be 
discussed below, all the culvert water was routed to 
a new outfall upstream of the BW measuring weir. 
The original culvert flow gauging site has now been 
built over. 

The authors have identified only one other 
underground culvert flow gauging site. Dennis 
Skidmore, writing in 9 August 2004,28  noted: 'Re 
the culvert manholes which were gauged I remember 
the water foreman Bob Dealey opening up one - I 
believe a slab cover — and seeing something like an 
old gunmetal strip [i.e. the weir plate?]. I also 
remember him saying "there's another one 
somewhere over there" in a jungle of nettles. It was 
somewhere opposite what I thought to be a private 
school.' This location is confirmed by the text 'Well 
Gauge No.1' on the 1898 map." This text is written 
beside the line of the culvert from Well No.2, opposite 
the site of what is now a state school, south east of 
St Mary's Church. Unfortunately the site of the access 
manhole for this culvert gauging site could not be 
found during a field investigation. It now appears to 
be lost, following engineering work linked to the 
construction of a sewage pumping station. This site 
would have only gauged flow from Well No.2 and 
the manhole site was already lost 'in a jungle of 
nettles' in the early 1960s. Presumably by then it had 
already been decided only to measure the culvert flow 
at the overall outlet into the Wendover Basin. 
However, the flow from Well No.1 could be 
calculated by deducting the flow from Well No. 2 
from the total culvert flow measured at the Wendover 
Basin. 

A former pond and sluice by Wharf Road Bridge 
During the completion of the Wendover Arm in 

1796/7 a basin and wharf would have been established 
at Wendover, and an earlier form of the present Wharf 
Road Bridge would have been built across the 
Wendover Stream, just upstream of the limit of 
navigation. Most, if not all, of the water in the stream 
would have flowed under the bridge into the head of 
the Wendover Basin. However, the 1898 map" shows 
a pond just to the east of the alignment of the stream 
as it flowed northwards to approach Wharf Road 
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Culvert 

• Culvert under road 

uI 	  

Stream 

Culvert 

Pond 

5 Stream 5 
0 

— 
Wharf 

DIAGRAMS OF THE WHARF ROAD AREA 
(Not to scale) 

1899 
From annotated Ordnance Survey mapping 

Current layout 
after early 1960s modifications 

1. Dam of the pond? 
2. Underground culvert flow gauging site 
3. Outlet of culvert 
4. "Sl" (i.e. a sluice?) 
5. Footbridges 

1. Current flow gauging site 
2. current outlet of culvert from Wells 1&2 
3. Previous outlet of culvert 
4, Abandoned culvert flow gauging site 

Bridge. The stream follows a straight (artificial 
channel?) route along the western side of the pond 
before making a right-angle turn immediately along 
the south side of the bridge. It then, presumably, 
flowed under the bridge into the Arm. The mapping 
shows an entry from the stream into the southern 
(upstream) end of the pond, but there is no indication 
of a downstream outlet or overflow. The pond 
certainly appears to have been related to canal 
activity, and does not appear on the map based on 
1794 data." It is possible that it was built to store 
and release compensation water to mill owners 
downstream affected by the diversion of the 
Wendover stream into the Arm. However, like the 
pond upstream of Sluice Cottage discussed earlier, 
this one was not very large and their purpose is 
uncertain. Their capacity to act as reservoirs, holding 
water to be released into the Arm when spring flows 
were low, would have been small. Could they have 
been used to store water at times when it was 
necessary to drain the canal channel for repairs? 
Channel bed leakage was a continuous problem along 
the Wendover Arm. The Sluice Cottage pond was 
already out of use by the 1920s. There is an interesting 
statement in The Book of Wendover29  that 'The canal 
company in 1848 spent £837 on the Wendover Pond, 
presumably Hampden Pond ...' However, it seems 
more likely that this fairly large sum was devoted to 
constructing one or other of the Sluice Cottage or 
Wharf Road ponds, rather than on the Hampden 
Pond, which may not have been the property of the 
GJC anyway. 

Just to the north of the Wharf Road Bridge the 

same annotated OS mapping shows a black line drawn 
across the channel, with the text SP nearby, the OS 
abbreviation for the presence of a sluice. An undated 
photograph appears in Dabrowski" carrying the 
caption 'The old sluice on Wharf Road, at the start 
of the canal'. The view was obviously taken from 
Wharf Road Bridge, looking downstream, after the 
abandonment of the Arm. However, there is no sign 
of any remains of a physical sluice structure. The 
caption refers to village children playing in the water 
in this area. Did this area keep the local name of The 
Old Sluice long after any physical sluice structure 
had been removed? The purpose of this sluice remains 
a mystery. Dennis Skidmore' did not recall that there 
had been any surface flow measurement structure in 
this area. If there was a need to control the release of 
water from the pond by Wharf Road Bridge, surely 
any sluice would have been sited upstream of the 
bridge? 

The major reorganisation at Wharf Road in 1962/ 
63 

In the early 1960s it was decided to enlarge Wharf 
Road Bridge, probably linked to the development of 
housing, and a new school, to the east of Wendover 
Basin. BW took the opportunity to rationalise flow 
management and measurement. The original, pre-
GJC Wendover Stream had flowed to the west of 
where the Basin was built, and in 1962/63 the stream 
was culverted diagonally under Wharf Road so that 
it flowed out centrally into a channel at the southern 
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Period of 
record Data type Comments 

1841 -1897 Monthly mean flow 
Data 	from 	National 	Rivers 	Authority 	(Thames 
Region) Archive 
Flow from springs and artesian wells measured 

1898 -1963 Monthly mean flow? independently. Recorded in the `Tring Water Books'. 
Awaiting discovery 
Gauge installed at Wharf Road in 1963 measures 
flow from all contributing springs and artesian wells. 

1963 - 1985 Daily mean flow Daily mean flows estimated from 30 December 1963 
by measuring authority from water level trace on 
charts 

1985 - 1989 Daily mean flow As above but currently missing. 
1989 - date Daily mean flow Daily means computed from 15-minute flows 

Chronology of flow measurement 
at Wendover Springs 

limit of the Basin. As already noted, at the same time 
the lower end of the culvert from Wells No.1 and 
No.2 was rerouted to enter the same channel 
immediately downstream of the bridge site. The new 
`bridge' was not really a bridge at all, as the two new 
culverts simply passed under the upgraded alignment 
of Wharf Road. The overall flow of water into the 
head of the Arm had previously been calculated by 
adding together the flows measured at various 
gauging sites — above and below ground — which have 
been discussed earlier. Without the Tring Water 
Books it is not possible to be absolutely sure, but the 
total flow from Wendover Springs in the years up to 
1962 was probably derived from the sum of flows 
measured by weir plates (a) near Sluice Cottage; (b) 
on the Wichells Feeder; and (c) on the underground 
outlet near Wharf Road of the culvert from Wells 
No.1 and No.2. In 1963 all the earlier measuring sites 
were replaced by a new weir plate three feet (0.9 
metres) long downstream of Wharf Road, which 
measured the combined flows from Wendover Stream 
and the culvert from the Wells. Instead of the height 
of the water level above the top of this plate being 
measured by hand with a ruler, a water level recorder 
was sited upstream within a gauging hut. Water levels 
were initially measured using in chart recorder, but 
in more recent years an electronic water level recorder 
has been installed. 

Thus from the simple beginning of diverting the 
flow in the natural Wendover Stream into the head 
of the Wendover Arm, the GJC progressively 
developed two wells, an associated network of 
culverts and two ponds (even if their precise use is 
unclear). At least four weir plate flow gauging sites 
were established, all of which were replaced in 1963 
by routing the total Wendover Springs flow across a 
single weir plate. 

The British Waterways flow gauging station at 
WharfRoad 

The brick culvert (now abandoned) downstream 
of the weir marks the point where, prior to 1963, 

flow in the culvert from Wells No.1 and No.2 
discharged into the canal 

(Adrian Bayliss) 

years and only a handful of records exceed 70 years 
in length. This paucity of flow records means that 
the record assembled at Wendover is particularly 
important. A fuller discussion of the hydrological 
relevance of the long flow record from Wendover 
can be found in a 2004 paper by Bayliss, Norris and 
Marsh.31  

Records currently available begin in 1841. In 
reporting discussion during 1885 on 'the decrease 
of water in springs and streams' the Royal 
Meteorological Society published, in their Quarterly 
Journal,22  a plot of monthly flows for the Wendover 
Spring from 1841-1884. Copies of these flow data 
from Wendover, extended to 1897, were subsequently 
found in tabulated form in a ledger that contained a 
range of historical flow data. That ledger was passed 
to the National River Flow Archive, which is based 

The hydrological and climatic 
relevance of the long Wendover 
Springs flow record 

The measurement of river flow and the 
assembly of data is the key ingredient in 
the effective management of water 
resources. The UK is blessed with 
extensive climatological data, but with 
respect to the measurement of river flow, 
records are relatively short - the average 
record length held by the UK's National 
River Flow Archive is only around 25 
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Monthly mean flow from Wendover Springs 1841-2006 
(vertical lines indicate gaps in the record) 

(data courtesy of the National River Flow Archive, Centre for Ecology and 
Hydrology) 

at the Centre for Ecology and Hydrology, Wallingford 
— formerly the Institute of Hydrology. Ongoing 
records of monthly Wendover flows from 1898 to 
1963 are thought to have been recorded in the `Tring 
Water Books', which also contained other flow 
measurements related to the water supplies to the 
Tring Summit. However, despite a comprehensive 
search, these Tring water Books are still awaiting 
rediscovery. The current gauge (a thin-plate weir) 
was installed at Wharf Road by the British Waterways 
Board (the predecessor to BW), and it began 
recording flows in December 1963. Until 1989, when 
data began to be recorded digitally via an electronic 
recorder, water levels at the Wendover Stream BW 
gauging station were recorded on charts along with 
annotated estimates of the daily mean flow. Data for 
the period 1964 - 1985 have been extracted from 
these charts to provide an almost continuous record 
of daily mean flow from 1964 to date (those from 8 
January 1985 to 14 June 1989 are missing). 

With records from 1841 the Wendover Springs 
gauge is the earliest extant flow measuring station 
with data in the National River Flow Archive. The 
record spans three centuries and there are over 90 
years of monthly mean flows assembled to date. 
What is most striking is that this record suggests that  

a severe drought occurred in the late 191h century. 
1884 saw the onset of the most remarkable epoch 

in the Wendover record. Although there were a 
number of short-lived recoveries, the period between 
1884 and 1897 was one of greatly subdued spring 
flow from the Chilterns at Wendover. This protracted 
episode of low flows set, in 1893/94, records of 
minimum flow for each calendar month. The water 
year beginning 1 October 1893 saw the lowest runoff 
in the series recorded and it is likely the springs dried 
up and the wells supplied a mere trickle. The 
exceptional nature of this 14-year period prompted 
a search for corroborative evidence, both in the 
literature and in local rainfall records. 

Symons, in his 'British Rainfall' annual volume for 
18873'- referred to that year as having `no equal for 
widespread deficiency of rainfall since 1788' and in 
their review of British droughts in 1928, Brooks and 
Glasspoole33  noted that 'the dry year 1887 began a 
run of years of which most were dry'. The impact on 
spring flow was no doubt heightened by a drought in 
early 1893 which the latter described as being of short 
duration 'but more severe than any other year'. The 
drought greatly added to the problem of leakage on 
the Wendover Arm and Richardson, in his historical 
review of water supply to the Tring Summit,34  noted 

that '1897 and 1898 had 
been 	successive 
drought years' and 
`even the Wendover 
Stream dried up', 
although the artesian 
wells at Wendover gave 
`6 locks per day'. 

Canal companies 
used a 'lock' as a 
convenient unit of 
measurement, although 
not all companies used 
the same volume for 
their 'lock'. The aim 
was to select a value 
which was similar to the 
volume of a typical 
navigation lock. The 
GJC used a lock volume 
of 56,000 gallons. It 
follows that a flow of 6 
locks per day is 
equivalent to 336,000 
gallons per day or 0.018 
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Lowest Highest 
Rank Year mm Year mm 

1 1893/94 38 2000/01 631 
2 1890/91 74 1852/53 494 
3 1892/93 87 1841/42 472 
4 1991/92 100 1880/81 421 
5 1895/96 105 1968/69 415 
6 1887/88 115 1876/77 415 
7 1990/91 118 1882/83 411 
8 1874/75 123 1860/61 395 
9 1858/59 125 2001/02 384 

10 1996/97 129 1853/54 378 
11 1873/74 131 1878/79 377 
12 1889/90 133 1966/67 373 
13 1884/85 136 1848/49 370 
14 1854/55 138 2002/03 368 
15 1975/76 142 1R42/43 358 

Water-year (i.e. beginning 1 October) 
minimum and maximum runoff totals - 

Wendover Springs 

cubic metres per second, which is consistent with 
the Wendover Springs record at the end of 1897. The 
exceptional nature of the drought is also corroborated 
by the rainfall records for Cowroast Lock (which lies 
on the main line of the GJC, on the London side of 
the Tring Summit) and is discussed on more detail 
by Bayliss et al.31  

It is clear from these rainfall records that percolation 
of water into the chalk aquifer was in almost 
continuous decline from 1884 to 1903 and this is 
corroborated by the exceptionally low flows recorded 
from the Wendover Springs. Evidence provided 
elsewhere (by Jones and Lister in 1998" and Limbrick 
et aL in 200236) also indicates that this dry episode 
lasted into the early years of the 20th century and the 
Cowroast rainfall figures (and estimated percolation) 
suggest that outflows from the springs probably 
ceased for lengthy periods until 1903. The impact of 
the drought on the flow from the springs is 
unparalleled in the Wendover series. 

Records for the Wendover Springs are missing for 
the period 1898-1963. Whilst a number of notable 
droughts occurred during this period (e.g. in 1921/ 
22 and 1933/34) the rainfall recorded at Cowroast -
supported by borehole records for wells in the 
southern Chalk — suggest that the Springs have 
continued to flow since 1903 and that the drought 
ending in that year was without equal. 

The gauging at Wendover continues today and its 
value in highlighting extreme events was 
demonstrated just a few years ago. Following 
unprecedented rainfall over southern England for the 
8-month period from September 2000-April 2001,  

groundwater levels rose to record levels and 
protracted 'clear-water flooding' occurred in a 
number of dry valleys throughout the Chilterns.37 The 
very long record available at Wendover demonstrated 
that the flows recorded during the spring of 2001 
were almost certainly unmatched for in excess of 150 
years. 

The assembly of the Wendover Series is unique in 
providing over 90 years of spring flow data for the 
Chilterns. Globally there are few records that describe 
flow variability in the latter part of the 19th century 
as completely as the Wendover series and it allows 
recent events to be put in historical context. 

Notes and references 

The support of Frank Law, Terry Marsh and Martin Lees 
at the Centre for Ecology & Hydrology, Wallingford is 
gratefully acknowledged. 

The role of fellow members of the Wendover Gauge Group 
— John Norris (Rivers and Wetland Conservation Group, 
Chiltern Society), Phil Whelan (British Waterways), Shelley 
and John Savage (Wendover Arm Trust), Eileen McKechnie 
(Wendover Parish Council) and Angus McKechnie — in 
providing local knowledge and in searching local archives 
has greatly appreciated. 

Information provided to the authors by Gavin Hyde, John 
Kearsley and Matthew Routledge (all of British 
Waterways), Roy Jamieson (former BW Archivist, 
Gloucester), Alan Richardson (retired from BW and author 
of the 1969 Journal paper), Dennis Skidmore (also retired 
from BW), Ian Gosling (Wendover Parish Council), and 
Dickie and Sheila Dyson (local Wendover residents) was 
of great value and is gratefully acknowledged. 

The library of the Institution of Civil Engineers provided 
valuable information on the other examples given of the 
measurement of canal water supplies which were noted at 
the start of the paper. 

I. Royal Commission Appointed to Enquire into and to 
Report on the Canals and Inland Navigations of the 
United Kingdom, Volume X Reports on the Water 
Supplies of Canal Routes by R B Dunwoody to the 
Water Supply Committee of the Royal Commission. 
HMSO, 1911, viii. 

2. Although Wendover Branch' has also been used in the 
literature, the title Wendover Arm' will be used here 
throughout. 

3. Copies of flow records from the Wendover Springs, from 
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R W Perks and the Barry Railway Company 
Part 3: exit R W Perks 

Owen Covick 

Perks signed his letter of resignation from the Barry 
board on 24 July 1890 and this resignation was 
accepted at the board meeting of 15 August 1890. 
His board seat was not filled by a nominee of the 
Perks group of first prefs holders, but went to Robert 
Forrest, Lord Windsor's land agent in Glamorgan."4  
The circumstances of Perks' resignation cannot be 
described as amicable. These circumstances, as will 
be explained, arose from a marked deterioration in 
relations between TA Walker and the Barry company 
which seems to have commenced about March 1889, 
during the final months of the construction phase of 
the company's dock and railway system. Subsequent 
to the Barry board meeting of April 1889, although 
Perks continued to serve the Barry company through 
legal and representational work in London, and via 
correspondence, he attended only one more board 
meeting (6 February 1890). And at that meeting the 
principal item on the agenda was the company's 
escalating legal dispute with the executors of the TA 
Walker estate (Walker had died on 25 November 
1889). Perks was legal adviser to the three Walker 
executors."' As will be described, however, both 
during this final fifteen months of his time as a director 
of the company, and into later years, Perks remained 
on good and close terms with some of the Barry 
directors, notably John Cory and F L Davis."' This 
might imply that not all of the Barry board were 
entirely comfortable with the hard-line stance taken 
by Davies in the company's relations with Walker 
from early 1889, and the continuation of that hard-
line approach by Archibald Hood, Davies' successor 
as deputy chairman of the Barry company. 

Reference has been made in Part II to Walker 
attending the October 1887 meeting of the Barry 
board and complaining about 'delays in the delivery 
of plans'. That might seem to suggest a poor state 
of relations had developed between Walker and Wolfe 
Barry during the first three years of work on the 
project. But there is an alternative interpretation. It 
might simply represent Walker taking a considered 
and businesslike approach to his contracts, and 
seeking to ensure that the Barry directors were 
appropriately aware of the impact on the timetable 
for the work, of the significant alterations to the dock  

design that had been required in the wake of the 
drillings information obtained in mid-1885. 

Some evidence that supports this second 
interpretation is among the documents held at the 
Lancashire Record Office in Preston, relating to 
Walker's work on the Preston docks project. 
Walker's concerns about the capital-funding for the 
Preston project have been mentioned already. But 
he also had professional concerns about certain 
features in the way the work was being directed and 
overseen by the Corporation-appointed Engineer, 
Edward Garlick (who had been Mayor of Preston 
when the Act for the docks had been promoted). For 
the new dock to be useable by ships of the draught it 
was designed to cater for, an appropriate channel 
needed to be dredged from the river at Preston, the 
Ribble, to the open sea. Garlick was pressing Walker 
to complete the dock, but was doing virtually nothing 
about dredging work on the channel. Walker's view 
was that the product of this would be a non-
operational dock which would itself be then silted-
up by being so much deeper than the estuary bed 
between it and the open sea. Garlick was also refusing 
to certify that Walker had done the full quantities of 
work Walker was claiming for monthly progress-
payment purposes. Walker argued he was not being 
given a properly substantiated explanation of these 
differences. After months of trying to persuade 
Garlick to obtain advice from a better-qualified and 
more experienced engineer on these matters, in 
October 1886 Walker wrote to Walter Bibby, 
chairman of the Ribble committee of the Preston 
Corporation, to express his concerns. 

At the end of that letter, Walker listed the seven 
biggest projects (in £ cost terms) he had 'within the 
past twelve years constructed', and stated: 

On none of these Works have I had disputes on 
differences with the Engineers. The Works have been 
carried out and settled for without one disagreeable 
word, and I am sure all the Engineers for whom I have 
worked would corroborate this statement."' 

The last of the seven major projects listed by Walker 
is 'Barry Dock and Railways, now in progress for 
£1,000,000'. Thus Walker is saying here that at Barry 
things are progressing without one disagreeable word 
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and he invites Bibby to contact Wolfe Barry to verify 
that. 

The use by Walker of a twelve-year time frame for 
his projects in that October 1886 letter deserves 
comment. In January 1874, disagreement over work 
on the construction of a dock and channel at Garston 
near Liverpool led to litigation between the 
partnership of Walker and his younger brother Charles 
(the contractors) and the London & North Western 
Railway (LNWR) — which had accepted their 
£114,011 tender for the project in 1871. The 
completion date set in the contract was August 1873. 
Walker's view was that the delays were largely 
because of 'extensive and important alterations in and 
additions to the works as originally designed ... made 
by Mr Baker, the engineer of the company, who also 
suspended some of the works for long spaces of time'. 
But the LNWR supported their engineer, took the 
work out of the hands of the Walkers, refused to pay 
out retention monies on the work already done, and 
so on. The Walkers sued. The case was heard in the 
Court of Common Pleas, during May to July 1876, 
and the decision went in Walker's favour."' The 
LNWR appealed. In January 1877 the Court of 
Appeal confirmed the decision in Walker's favour. 
At stake had been over £50,000, plus substantial legal 
costs."' This case was well known: The Times 
described it as a case of great public interest in 
December 1876. In 1886, therefore, Preston 
Corporation probably did not need to have it spelt 
out for them that on the last occasion that there had 
been disagreeable words over a major contract of 
his, Walker had been willing to back his own position 
against the most wealthy and powerful railway 
company in the country, in a protracted and costly 
legal struggle — despite being at that time much less 
experienced and much less wealthy than he had 
become twelve years later. '2° 

Walker's correspondence regarding his Preston 
docks contract suggests that over the first three years 
of his Barry contract there is nothing that would 
warrant the term 'dispute' in relations between Walker 
and Wolfe Barry, or between Walker and the Barry 
company — and that such divergencies of view as 
are inevitable in any substantial and evolving 
contractual arrangement were being handled in the 
Barry case in a manner regarded by each of these 
parties as businesslike and acceptable. It is hard to 
see any shift in this tenor of things during 1887 and 
1888. The Barry board minutes record that various 
letters from Walker were considered at various 
meetings, and by August 1888 a draft supplementary  

agreement with Walker was being discussed. Walker 
attended the board meeting of 17 August 1888 to 
discuss this further and the minutes record 'the 
solicitor was instructed to prepare an agreement 
between the company and Mr Walker as suggested 
by Mr Perks ...."21  Walker left England on 11 
October 1888 for a four month visit to Buenos Aires. 
It is only from the time of Walker's return from 
Argentina that relations between him and the Barry 
company appear to have become quite different in 
tone. 

Two main factors were probably in operation in 
bringing about this shift. The first was the ticking 
down of the clock towards completion of the 
construction phase of the Barry enterprise. Once 
the key elements of Walker's work were completed, 
and things moved into a tying up of loose ends and 
preparing for operations phase, the incentive for the 
Barry board to be conciliatory on divergences of view 
in order to maintain Walker's goodwill became 
weaker. If Davies felt the board had been conciliatory 
(in these terms) to a high degree during 1887 and 
1888, this may have been operating to predispose 
him for a reaction against Walker during 1889. The 
second factor is Walker's health. Walker's obituary 
in the Minutes of the Proceedings of the Institution 
of Civil Engineers states: 

He had returned from a visit of inspection to the 
Buenos Ayres Harbour Works when the first symptoms 
of serious illness manifested themselves, and he 
gradually got worse, until his death from Bright's 
disease, on 25'h of November 1889.' 

The symptoms of Bright's disease, or nephritis of 
the kidneys, are described by John Franch in his recent 
biography of Charles T Yerkes. Yerkes, who played 
a key role in a subsequent phase of Perks business 
career, died of this same disease in December 1905. 
From Franch's account it is clear that the disease is 
both painful and very physically debilitating for the 
sufferer, except for periods of respite which become 
shorter and decreasingly complete as the disease 
progresses: 

In the advanced phases of nephritis, the build-up of 
toxins in the blood severely disturbs the functions of 
all the body's organs, including the brain. Delusions 
and hallucinations are two of the resulting 
symptoms.'''-' 

Franch goes on to say that during a period about 
six months before his death, Yerkes 'began to fear 
that his servants were conspiring to poison him and 
consequently forced his valet, Arnold Held to taste 
his food for him before every meal.' But then some 
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weeks later a respite period set in and for some time 
Yerkes seemed 'almost fully recovered.1124 

This factor of Walker's health probably affected 
relations between him and the Barry company in two 
ways during the course of 1889. Focussing first on 
the respite periods from the disease's symptoms, once 
Walker had been diagnosed and informed of the 
prognosis, his approach to matters concerning his 
contracts with the Barry company probably altered. 
There was no longer going to be as much time 
available to him to pursue a mutually agreeable 
resolution to divergences of view over how much 
money the Barry company still owed him on the 
contracts. And there was a reduced incentive for 
him to step back from fully pressing for what he 
perceived to be his legal entitlements, for purposes 
of broader reputational and future contracts-winning 
benefits. Turning to the non-respite periods in the 
disease's progress, Walker during those periods may 
have been prone to treating Davies with a high degree 
of mistrust and suspicion regarding the resolution of 
outstanding matters concerning his contracts. And 
this could easily then have led to feedback loops  

adversely affecting the approaches of both parties 
towards resolving those contract matters. 

Relations between Walker and the Barry company 
deteriorated markedly during the course of 1889. 
Neither Walker nor Perks is recorded as having 
attended the ceremonial opening of the Barry Dock 
on 18 July 1889 (to which 2,000 invited guests were 
conveyed by two special trains), or the official 
celebratory luncheon which followed. Walker's 
obituary in the Minutes of Proceedings of the 
Institution of Civil Engineers stated: 

At the opening of the Barry Docks, in the summer of 
1889, it was noticed that Mr Walker was absent from 
the entertainment given by the Railway Company to 
celebrate the occasion, and he was found presiding at 
a dinner he had given to his 2,000 navvies who he had 
determined should not be neglected on such a day.'" 

The fact that Walker missed the official Barry 
opening celebration and dined with his navvies 
appeared in a number of other obituary pieces, and 
has been picked up by various later writers seeking 
to provide a character sketch of Walker.'26  In all these 
cases the implication is that Walker had chosen to be 

Opening of the Dock: SS 'Arno ' entering 
(R J Rimell (1923) History of the Barry Railway Company 1884-1921) 
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in place x rather than place y. In fact Walker had 
been excluded from the official opening celebrations. 
He wrote to the Barry board complaining about this 
and his letter was considered at the board meeting of 
15 August 1889. The exclusion had not been a 
decision of the board, but the board minutes are 
ambiguous as to whether it was the result of an 
executive decision (presumably made by Davies), or 
of a misunderstanding on the part of the police 
constables whose services had been employed by the 
company for the opening.'" If it was the latter, and 
in light of Walker's very high public profile in the 
area, it is hard to imagine how it could have occurred 
that such a misunderstanding was not overcome at 
the time. The obituaries of Walker in The Engineer 
and Engineering did not make any mention of the 
events at the Barry opening day, which might mean 
their writers were better informed about what had 
happened.'" 

Two weeks after the Barry directors had discussed 
Walker's complaint about his exclusion from the 
official opening celebrations for the company's dock 
and railway system, the company's half-yearly 
shareholders meeting was held in Cardiff. Lord 
Windsor presided, but when a shareholder asked a 
question regarding the situation between the company 
and Walker, it was Davies who gave the reply: 

He could not say what claim for extras Mr Walker 
might make against the company, but whatever he 
claimed, he would get very little. Seven or eight 
contracts had been made with him, and up to the last 
three months he had been paid in full every fortnight. 
How Mr Walker could make any claim, therefore, he 
did not know. They had already paid him a quarter of 
a million more than his contract.129  

The Barry board meeting of 25 July 1889 had, in 
essence, made a decision to break off negotiations 
with Walker over his claims for extras, instructing 
the Secretary to inform Walker 'that any claim 
hereafter made would be dealt with in the proper 
wayn" — meaning the formal arbitration process 
specified in the contracts and supplementary 
agreements. Up to the final sentence of the Davies 
statement quoted above, he is simply saying that 
again, albeit in a fairly confrontational way, and in 
public. But the figure of a quarter of a million is 
intriguing. 

At the time the Barry company set about 
constructing its dock and railway system, as was 
described in Part I, Walker was engaged to carry out 
two of the original four works contracts which 
covered the dock and rail infrastructure authorised  

in the 1884 Barry Act. The arithmetic of the 
company's accounts is not compatible with Walker 
having been paid by August 1889 a quarter of a 
million (or anything that could reasonably be rounded 
to that figure) on account of alterations, additions, 
revised quantity-estimates etc. about those original 
two contracts. To sustain the Davies' figure, it would 
be necessary to count a substantial part of the money 
paid to Walker on contract 5, for the works authorised 
in the company's 1885 Act, among the 'extras' on 
the original contracts. Possibly this simply represents 
additional evidence of Davies' apparent low regard 
for the merits of presenting shareholders with 
factually accurate information. But a second 
possibility is that Davies felt that the sum the board 
had agreed to pay Walker for contract 5 in February/ 
March 1887, without going through a competitive 
tender process, had included some compensation to 
Walker for additional costs he was expected to bear 
regarding work on the dock not covered by the 
original dock contract or by formal supplementary 
agreements. For Davies to push such an argument 
in a confidential negotiation would be one thing. For 
him to expect to be able to argue thus in a formal 
arbitration process would be something quite 
different. 

Such further dialogue as occurred between Walker 
and the Barry company between the end of August 
and November does not appear to have led to any 
thawing of matters over Walker's claims for extras 
on his contracts with the company. The minutes of 
the Barry board meeting of 15 November 1889 
record: 'It was resolved that no further order for 
work be given to Mr T A Walker'. This suggests 
that Davies was not aware of how close to death 
Walker by then was,"' and that the company's 
correspondence with Perks (who had not attended a 
board meeting since April) had not led to Davies being 
alerted to this. Walker's death on 25 November, with 
this dispute regarding his claims against the Barry 
company unresolved, put Perks in an even more 
difficult position than he had been in during the 
preceding months. The claims which had been 
`Walker's claims' now became the claims of the 
Walker Estate, a trust entity created under Walker's 
will, with Walker's three executors having the legal 
duties and responsibilities attached to being its 
trustees. While Walker was alive (and in command 
of his faculties) he could choose to press his claims 
or to abstain from pressing them, to agree to a 
compromise or to choose not to compromise, entirely 
at his own discretion. He could listen to his legal 
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adviser's views as to the pros and cons of various 
courses of action, but it was up to him whether to 
press for an ambitious definition of the extent of his 
claims, or to be more moderate/more conciliatory. 
With Walker dead, and carriage of the claims against 
the Barry company now the responsibility of the three 
executors, the situation was significantly different. 
The executors, with the legal duties of trustees, could 
not afford to behave as if they had the same degree 
of discretion available to them as is available to an 
individual managing his or her own affairs. Perks 
was legal adviser to the three executors. As none of 
the three had had any significant level of legal training, 
it was Perks' professional duty to keep all three aware 
of their responsibilities, and of the risks of future legal 
actions being mounted against them by beneficiaries 
of the trust, should they be perceived to have been 
too moderate/too conciliatory in their carriage of the 
Walker Estate's claims. 

Once the Barry board had adopted the position 
that the Walker claims should be put into the formal 
arbitration process, therefore, and for as long as they 
adhered to that position, there was little that Perks 
as legal adviser to the Walker executors could do 
other than: to advise that the claims should be 
pursued; to help the Walker executors put together 
as good a case as possible to set out before the 
arbitrator; and to encourage that they pursue that 
case with due vigour. But was this compatible with 
Perks continuing in his capacity as a director of the 
Barry company? 

During the first half of 1890 there was dialogue 
between Perks, acting in his capacity as legal adviser 
to the Walker trustees, and the Barry company over 
the arrangements for the forthcoming arbitration 
hearing. Matters discussed included limitations on 
the number of QCs each side should employ, 
limitations on the number of outside expert witnesses 
who would be called to give evidence and be subject 
to cross-examination, and so on. At Perks' last 
attendance at a meeting of the Barry board there was 
discussion of whether the company was entitled to 
be represented in the hearings by the Attorney-
general.'" By the time the Barry board met on 20 
June 1890, the Barry directors had lowered their 
sights. They resolved to propose 'if the other side 
would agree', that each side's case should be put to 
the Arbitrator by its solicitor.'" This looks as if it 
may have been a ploy to put pressure on Perks 
regarding his board seat. The same meeting resolved 
to make a series of counter-claims against the Walker 
Estate, and was held two weeks after a formal  

statement of the Walker claims had been lodged. 
Perks had simultaneously supplied details of these 
claims to the press. 

Perks sent a letter dated 6 June to the South Wales 
Daily News, which it published on 10 June 1890. 
This stated that the total sum claimed was £204,554 
14s 5d, and that only £15,000 of this represented 
retention monies (which would already have been 
recognised as a liability in the Barry company's 
accounts), indicating that the difference was for extras 
(and therefore not yet allowed for in the company's 
accounts). In its next edition, the newspaper's 
editorial stated: 

comment was occasioned by the fact that Mr Perks, 
one of the directors of the company, is a member of a 
firm of solicitors acting for the executors against the 
company. It was, moreover, considered an 
extraordinary thing that the solicitors should write to 
the newspapers stating the fact of their claim.134 

This editorial's next paragraph goes on to outline 
the company's reaction to the claim: 

... it is self-evident that he [Walker] would not have 
allowed so large an amount as £190,060 to remain 
due upon extras without presenting claim for payment 
from time to time. 

Looking at the two paragraphs together, it would 
seem reasonable to speculate that the source of the 
comments reported in the first was the same as the 
source of the view reported in the second, and 
indicates that a person who was speaking for a 
majority of the Barry directors was not happy with 
Perks' conduct. 

Perks' response to the Barry board's proposal that 
the leaders of the two sides' cases before the 
Arbitrator should be their solicitors was reported to 
the Barry board meeting of 18 July 1890. Perks had 
stated that he declined to consent. According to the 
board minutes he cited among his grounds the public 
perception problems of a director of the company 
conducting a case against the company. This suggests 
that at the time Perks wrote that response he was 
intending to continue in his capacity as a director of 
the company. That letter must have been written at 
some point between 20 June 1890 and 18 July 1890, 
but on 24 July 1890 Perks signed his letter of 
resignation from the Barry board. One possibility is 
that Perks' wording about the public perceptions issue 
was used by the majority group among the directors 
of the Barry company to put further pressure on Perks 
and that their ploy of 20 June had achieved the result 
intended. The size of the claim lodged may also have 
served to bring matters to a head. A week before the 
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figure became public, Engineering reported that it 
was expected to be 'a heavy claim ... to exceed 
£100,000'.15  Publication of the £204,554 figure led 
the South Wales Daily News to comment: 

If they [the Walker executors] should succeed in their 
claim to the extent of only one half, 100,000 will be 
a heavy amount for the company to pay, necessitating 
doubtless, the calling up of more capital.136  

These then were the circumstances in which Perks' 
period as a director of the Barry company come to 
an end. Through his role as legal and financial adviser 
to the Walker executors, there was a continuation of 
interaction between Perks and the company until the 
formal arbitration process of the Walker claims had 
run its full course more than a year and a half later, in 
March 1892. The sole arbitrator was Wolfe Barry 
— as had been prescribed in the Barry contracts with 
Walker — and the thirteen months of hearings began 
in December 1890. During November 1890, serious 
discussions about a compromise to resolve the claims 
(and counter-claims) were held between Perks and 
Edward Davies (David Davies' son who had been 
appointed managing director of the Barry company 
earlier that year). But these processes miscarried 
and led to further ill-feeling on the part of Hood 
(David Davies' successor as deputy chairman) and a 
majority grouping among the Barry directors, 
towards Perks. Essentially Perks and Davies agreed 
that 'subject to the approval of the respective parties', 
the matters would be settled for £70,000)" The 
Walker executors agreed. The Barry board did not, 
and resolved to inform Perks in writing: 'that the 
Board could not entertain the figures between him 
and Mr Davies, but that they would consider any 
reasonable proposal for a settlement' )u Perks chose 
to inform the press that this had happened, and the 
reaction at the next Barry board meeting was to 
break-off negotiations and resolve to contest the 
Walker claims (and enforce the counter-claims) with 
`every possible exertion' . '" 

This decision by the Barry board was reported the 
next day in the South Wales Daily News: 

The Barry board has taken up their present attitude 
because of the peculiar circumstances under which 
publication has been made of the nature of the claim 
and of the negotiations designed to effect a settlement. 
It is a curious instance of business life to find a 
gentleman holding the position of director of an 
undertaking and at the same time acting as solicitor 
for parties making a claim against the company in 
which he holds that position, and afterwards publishing 
a statement which might be assumed to be detrimental 
to their interests. The natural indignation which the 

directors feel at the manner in which they have been 
treated in the conduct of this business finds expression 
in ... [their decision] to push to the furthest limit the 
counter-claim which they set up against Mr Walker's 
estate. '4° 

The formal arbitration process concluded with 
Wolfe Barry issuing his decision in March 1892. This 
awarded the Walker executors £52,546, with each 
side to pay its own costs plus half of the Arbitrator's 
costs. The Western Mail reported that the decision 
extends to 25 closely-written folios, and that the 
hearings had taken up about thirty full days.' 41  

Perks wrote to the Barry company stating that the 
Walker executors would claim interest on the amount 
awarded from the date of the award to the date of 
payment. The company's cheque was sent and with 
that the period of close interaction between Perks 
and the company which had commenced in March 
1887 came to an end.142  The Barry board then seems 
to have got into a dispute with Robinson (the Resident 
Engineer) and Downing (the Secretary) over 
remuneration for the `extra services' they had 
rendered during the arbitration process. One imagines 
that if the Walker executors had been required to pay 
the Barry company's costs, the Barry board might 
have been less vigorous in resisting Robinson and 
Downing's claims. 

It is interesting to consider a question at this point 
concerning the period before the formal arbitration 
process was commenced in December 1890. When 
Perks and Edward Davies held discussions about a 
possible compromise settlement, is it possible that 
the failure of those discussions was the result of Perks 
being either inept at such a negotiation process, or 
too preoccupied about issues concerning the legal 
duties of his principals as trustees (discussed above) 
to be willing to make the types of concession that 
are required for a mutually-acceptable compromise 
to be achievable? There is evidence to support the 
conclusion that both of these possibilities can be 
rejected. 

Walker's will provided for his executors to carry 
on the work on any of his contracts that were still in 
progress at the time of his death (unless they judged 
it better to wind up or close or dispose of them), but 
directed that they should not enter into any fresh 
contract for works. The two biggest contracts Walker 
was working on at the time of his death were those 
for the construction of the Manchester Ship Canal 
and for the port and harbour works at Buenos Aires. 
Both were complex and evolving projects requiring 
negotiations about payments for work additional to, 
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or different in nature from, that covered in the original 
contract, as well as negotiations about other emerging 
issues. By the time of Walker's death, six 
supplementary agreements to the original Manchester 
Ship Canal contract had been negotiated and signed, 
the last of these being dated 14 August 1889. As 
1890 progressed there was need for further rounds 
of negotiation between the company and the Walker 
executors and the situation was rendered more 
difficult by it becoming questionable whether the 
Manchester Ship Canal company would be able to 
cover the increasing costs of the project within its 
authorised capital-raising powers, and whether it 
would be able to succeed in raising substantial further 
capital funds from private sector investors, even if it 
obtained parliamentary authorisation to do so. 

To tackle the issue of the Walker executors' legal 
duties as trustees vis a vis the benefits to be gained 
from their negotiating with a willingness to make 
compromises, Perks did something outside the usual, 
and something which bears testimony to the fertility 
and agility of his mind. He set about organising for 
the Walker executors and the Walker heirs to secure 
a private Act of Parliament. The Walker Estate Act, 
1891 received Royal Assent in August 1891 after 
progressing through its main stages in May and 
June.'43  The preamble to the Bill stated that among 
its objectives was to approve a settlement made 
between the Walker executors and the Manchester 
Ship Canal company on 21 November 1890, 'if and 
so far as it is not within the scope of powers 
[conferred on those executors by the will]'. 144 The 
November 1890 settlement referred to here was a 
complex one, but one feature of it was that the MSC 
company would pay to the executors £180,000 and 
they would accept that as a full settlement of the 
upwards of £470,000 they had been claiming from 
the company in extras on the contract to construct 
the canal.'45  Perks attended the MSC company's half 
yearly shareholders meeting held in Manchester on 3 
February 1891. The company's deputy chairman, 
Sir Joseph Lee, in his address to the meeting indicated 
that Perks was the legal adviser of the [Walker] 
executors and stated ... throughout all the 
negotiations which lasted for so long a time the 
greatest good temper and cordiality was shown, and 
they were concluded to the satisfaction of all 
concerned') 46  Perks returned this compliment when 
he spoke in favour of the vote of thanks to the 
chairman and directors of the company.'47  

In the middle months of 1890, the Walker executors 
had substantial claims against both the Manchester 

Ship Canal company and the Barry company. In the 
former case the claims were settled in November on 
a basis both sides appear to have regarded as 
acceptable. In the Barry case, that did not happen 
— and from the middle of December the majority 
group on the Barry board were complaining about 
the way Perks went about doing business. By no 
means should this be taken to indicate that the MSC 
board made a better decision that the Barry board. 
But it does seem to put pay to the possibility raised 
above that the failure of the negotiation between 
Perks and the Barry company can be attributed to 
Perks being an inept negotiator or to the Walker 
executors being excessively fearful over their legal 
responsibilities as trustees. If the Barry board had 
been willing to accept a settlement the Walker 
executors regarded as an acceptable compromise, that 
settlement could have been written into the Walker 
Estate Act in the same way as the agreement with 
the MSC company was (and as were various other 
agreements regarding the business activities passed 
on by Walker to his executors). 

Perks himself was careful not to claim all of the 
credit for creating the novel business entity which 
the Walker Estate Act established. In his Notes for 
an Autobiography, he wrote: 

Two courses were open to them [the Walker trustees] 
after Mr Walker's death. One would have been to 
throw the whole estate into Chancery. Many trustees 
faced with like responsibilities would have adopted 
this course; had they done so they could have taken no 
important step without the permission and direction 
of the Courts of Law. This would have meant cost, 
delay, inefficiency, and probably disaster. At the same 
time they had to take action, and that quickly, and in 
many ways for which they needed some legal authority. 
They, therefore, applied to Parliament for Private Acts 
of Parliament which conferred upon the trustees wide 
powers to borrow and secure loans, to enter into 
agreements, to realise and develop properties, and 
generally to administer affairs with as much freedom 
as Mr Walker could have done had his life been 
spared.' 48  

But, it seems reasonably clear that Perks played a 
more important role in the operations of the business 
entity which emerged from Walker's death than this 
wording would suggest. Edwin Waterhouse (1841-
1917), one of the founding fathers of modern 
accountancy, president of the Institute of Chartered 
Accountants of England and Wales in 1892-94, and 
accountant/auditor for the LNWR from 1861, 
worked with Perks on the third of the Walker Estate 
Acts, passed in 1898. In his memoirs, Waterhouse 
described the work as 
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... an interesting matter entrusted to me by Mr Robert 
Perks, the well-known solicitor and MR who had for 
years been a kind business friend. He was concerned 
for the estate of Mr Walker, the contractor, and had 
with extreme ability, and very much to the advantage 
of those concerned, carried on sundry contracts which 
were current at the time of Mr Walker's death, the 
profits arising to many hundreds of thousands of 
pounds.149  

Waterhouse's wording suggests that Perks was 
more than simply legal adviser to the Walker trustees, 
but had taken on (with responsibility to those trustees) 
some important portion of the head office functions 
in the Walker organisation previously carried out by 
Walker himself. Although Walker had a number of 
trusted lieutenants in his organisation (including the 
three men he designated to be his executors), he does 
not appear to have made a practice of delegating 
significant authority. The obituary in Engineering 
stated: 

... he managed all his vast undertakings as a captain 
fights his ship from the conning-tower. This was the 
weak point of his system, for it threw an enormous 
strain upon one human frame, and the result is that we 
have to mourn his death at the comparatively young 
age of sixty one. '5° 

Under these circumstances, the Walker organisation 
must have come under stress during 1889, even 
before Walker's health condition went into its final 
phase. During the periods that the Bright's disease 
symptoms made it impossible for Walker to function 
effectively in the way he had become accustomed to, 
it may have been that Perks was called upon to play 
an expanded role in the running of the Walker 
organisation. By the time the claims for extras on 
the Barry contract were lodged in early June 1890, it 
was probably apparent to the directors of the Barry 
company that Perks' role within the Walker firm had 
expanded. When Perks first joined the Barry board 
in mid-1887, he was the voice of the group seen to 
be the solution to the company's biggest financial 
headache at that time, namely raising more capital. 
That financial headache had abated with the 
completion of dock and rail system, and the continued 
boom in coal demand. But Perks was still on the 
Barry board in mid-1890 and now appeared to be 
the voice of the group who were the cause of the 
company's biggest financial headache of this time, 
the £204,554 claim. It is understandable that at least 
some on the Barry board would have viewed Perks 
in mid-1890 as someone who had become dispensable 
as a director of the company. 

The articles from the South Wales Daily News  

during 1890 cited earlier suggest that Hood -
supported by a sufficient number of the Barry board 
members to give a majority — had taken umbrage at 
Perks' methods of conducting business matters, at 
least vis a vis themselves. What evidence is there to 
suggest that this was not a unanimous view among 
the Barry board members? 

The first time that Perks attended a meeting of the 
Barry board, on 27 April 1887, was the result of a 
board decision at the preceding meeting that Mr Cory 
be authorised to offer his friend £300,000 to £400,000 
[of the new prefs to be issued] at par ... Perks and 
John Cory had come to know one another through 
their shared religious and political affiliations. Both 
were Wesleyan Methodists. Both were active 
supporters of the Liberal party, and had remained 
Gladstonian Liberals following the split in the party 
over Home Rule for Ireland. Lewis Davis was a 
second Barry director who Perks had come to know 
before 1887 through those same shared affiliations. 
Lewis Davis resigned from the Barry board in 
October 1887 due to illness, and he died on 1 January 
1888. His son F L Davis took over his Barry board 
seat, and also took over responsibility for managing 
the family colliery enterprise that had been established 
by Lewis Davis' father. By 1890 this enterprise was 
producing at a rate of close to 1.1 million tons of 
coal per year and was the third biggest producer of 
steam coal in Wales, after the Ocean Coal Co. and 
Powell Duffryn.151  In early 1890, F L Davis took 
action to convert the two partnership structures that 
comprised the enterprise into a limited liability 
company, and to offer shares and debentures in this 
new company to the public with a view to giving it a 
broader shareholder base and to allow for stock 
exchange trading in its shares, while retaining family 
control of the enterprise. The promotion and flotation 
of this new company, D Davis and Sons, Ltd, Ferndale 
Steam Collieries, was organised for Davis and his 
family by Perks. Care needs to be taken about the 
name of this enterprise. It is Davis, not Davies. Its 
proprietors (see footnote 42) were not the proprietors 
of the Ocean Collieries enterprise. 

This new company was registered on 3 May 1890 
by Perks' legal firm (Fowler, Perks, Hopkinson and 
Co.), the agreements for the terms and conditions of 
the sale of the various colliery assets into the new 
entity having been signed off in late April.'" The 
boom in demand for Welsh steam coal together with 
the improved facilities for meeting that demand 
created by the opening of the Barry dock and rail 
system had enhanced the value of the Davis family 
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enterprise, as compared with the position three years 
or so earlier. Some of the 24 members of the Davis 
family among whom the ownership rights were 
distributed'" would probably have been keen to see 
that enhanced value realised (or realisable) into cash. 
At the same time many outsiders to the Davis family 
would probably have been enthusiastic about the 
prospect of being able to buy into ownership of a 
well-established enterprise operating in an industry 
experiencing booming demand for its product. Under 
these circumstances, for outside investors optimistic 
about the future of the Welsh coal industry (and 
confident about the management of this enterprise) 
to buy ownership rights from those erstwhile owners 
worrying about another downturn in coal prices, or 
simply wanting to hedge their bets, would clearly 
represent a win-win situation. Thus the preconditions 
for a successful public flotation of the Davis firm were 
present. 

But having the preconditions in place does not 
guarantee a successful float. The task that Perks took 
on was that of an intermediary, and to succeed he 
needed to structure and price the deal in such a way 
as to satisfy the vendors that they were receiving 
appropriate recompense for what they were divesting 
ownership of, whilst simultaneously satisfying a large 
enough number of subscribers that they were not 
being asked to pay too much for the paper being 
offered in the new company. As in many of the 
financing arrangements designed and managed by 
Perks, the Davis float contained a novel feature. In 
this case the novelty was that the capital structure of 
the new company contained, in addition to £450,000 
in £10 ordinary shares, £225,000 in a special type of 
5 per cent debenture bonds (of £ 100 each). Dividends 
on the ords were not to exceed 10 per cent in any 
year until these debentures had all been redeemed. 
In a year when the company's profits were more than 
sufficient to pay 10 per cent on the ords, the surplus 
was to be used to redeem randomly selected 
debentures at £105 per £100 bond (on top of the 
holders being paid their 5 per cent p.a. interest). 

For the assets transferred into the company, the 
vendors were to be paid a total of £630,000 in a mix 
of ords, debentures and cash. This would leave 
£45,000 from the company's total capital (ords and 
debentures combined) to be working capital. Each 
of the various Davis family members was allowed an 
apparently wide degree of choice about the payment 
mix he or she would receive. Many must have been 
attracted by the debentures. A safe 5 per cent p.a. 
was a good rate of return in 1890. And here there  

was the prospect of a 5 per cent bonus as well. The 
Davis family members took almost all of the 
debenture issue as part of their vendor consideration 
— £210,000, leaving only £15,000 for public 
subscribers — although this was not spelt out in the 
public prospectus published on 3 May 1890.154  This 
meant that it was not necessary to allot as many ords 
to the public in order to raise the cash needed for the 
cash element of the vendor consideration. And this 
in turn meant that the original owners of the enterprise 
were able to continue to hold 60 per cent of the ords, 
whilst receiving 57 per cent of their vendor 
consideration in the low-risk form of cash and 
debentures. By the time Perks arranged an 
application to the London stock exchange for a 
Special Settlement Day for the company's ords in 
March 1893, £140,000 out of the £225,000 of 
debentures had been redeemed through drawings, 
with payment of the five per cent bonus.'" 

The prospectus for the D Davis and Sons company 
appears to have been very well received among the 
investing public. In his chapter on Capital Formation 
in the South Wales steam coal industry to 1914, R H 
Walters examined public issues of shares in long 
established family concerns hitherto inaccessible to 
the investing public. He stated 

The greatest flotation of this kind was that of D. Davis 
and Co. Ltd in 1890 whereby 179,700 was raised in 
£10 shares as part of the cash payment due to the 
partners of the firm of David Davis and Sons. These 
were vastly over applied for, preference being given 
to customers who were thought to have been the only 
allottees, and were rapidly dealt in at a premium.'56  

The market price of the shares seems to have 
moved rapidly to the band of £12 to £12.5 per £10 
share and to have then remained in that band for the 
next three years before moving higher.'" But the 
firm's coal customers do not seem to have been the 
only allottees. Barker & Mewburn, the Manchester 
stockbroking firm, was allotted 500 of the £10 shares. 
This would have been in connection with Barker & 
Mewburn having agreed to be one of the brokers 
cited in the company's prospectus, along with W H 
L Barnett and Co. of the London stock exchange, 
and five local stockbroking firms based in Cardiff 
and Bristol. The fee for Perks' services in the float 
process was 1 per cent of the £630,000 total vendor 
consideration, and was paid by the vendors rather 
than by the new company itself. Perks used this fee 
to subscribe successfully for 630 of the company's 
shares, becoming the company's tenth biggest 
shareholder according to its 23 July 1890 
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shareholders list.'" Perks' cousin S H Perks was one 
of the fortunate subscribers to receive an allotment, 
300 in his case. Retired and living in Chislehurst, he 
is unlikely to have been a significant customer for 
the firm's product. Whereas both Perks and his two 
brothers-in-law sold their entire holdings soon after 
the successful float, S H Perks continued to hold 
most (250) of his shares in the Davis company into 
the early 1900s.'59  

During the next twelve months Perks organised 
the flotation of two further South Wales colliery 
enterprises, The Penrikyber Navigation Colliery 
Company Limited, and The Albion Steam Coal 
Company Limited. Both of these companies were 
registered by Perks' legal firm (on 29 May 1890 and 
1 April 1891 respectively).160 As with D Davis and 
Sons, the prospectuses for these two companies cited 
Perks' legal firm among the company's solicitors, and 
cited WH L Barnett and Co. plus Mewburn & Barker 
alongside local firms in Cardiff and Bristol as brokers 
to the offers.' 61  

The Penrikyber enterprise had been established in 
1872 as an eight-member partnership. John Cory 
and his brother Richard were two of those eight, but 
their more substantial colliery interests were held 
through other entities, and they made no attempts at 
public floats of those interests in the favourable 
conditions of 1890/1891)62  So it is not clear where 
the impetus for the Penrikyber float came from. The 
driving force may have been John and Richard Cory's 
younger brother Thomas, a partner with them in 
Penrikyber, but not in their main business activities, 
as the press sought to make clear when Thomas Cory 
suspended payment in March 1895.'63  Thomas Cory 
was chairman of the ill-fated National Bank of Wales 
and was listed as a director in at least four company 
prospectuses published in The Times during the 
seventeen months preceding the Penrikyber 
prospectus (in which he was named as a director)) 64  
Others among the Penrikyber partners may also have 
been keen to sell down their interests in the enterprise, 
and ambitious regarding the terms. It seems that in 
the case of this float Perks found himself unable to 
contain pressure from such ambitions. The vendor 
consideration was set at £350,000, more than 55 per 
cent of the Davis collieries figure for an enterprise 
with well under 40 per cent of the output.' 65  And the 
capital structure of the arrangement was a fairly 
standard mix of ordinaries and prefs, with half of the 
total number of each to be sold to public subscribers 
to raise the 50 per cent cash component of the overall 
vendor consideration. Interestingly, the formal  

agreement establishing the new Penrikyber company 
contained a clause that was not present in either of 
Perks' other two colliery floats, namely 

If the whole of the said preference shares and ordinary 
shares other than those which the vendors are to be 
entitled to as aforesaid are not subscribed for on or 
before allotment the vendors will accept such 
preference and ordinary shares as shall not have been 
applied for in full satisfaction and discharge pro tanto 
of the balance of the purchase money ...I66  

The Penrikyber float was not a success. Cash 
subscribers came forward for only 2,961 prefs and 
1,662 ords, out of the 10,000 prefs and 7,500 ords 
offered. The clause quoted above was triggered and 
the remaining shares distributed among the vendors 
in terms of an agreement finalised in August 1890.'67  
Neither Perks, nor any of his family members or circle 
took up any shares in this company. 

The float of the Albion Steam Coal Company 
Limited, in contrast, went much better. The formula 
Perks was able to employ in this case was the same 
one that had succeeded in the David Davis & Sons 
float. The overall capital base of the new company 
consisted of £220,000 in ordinary shares of £10 each 
plus £100,000 in 5 per cent debenture bonds of £100 
each. Dividends on the ords were restricted to a 
ceiling of 10 per cent in each year until all of the 
debentures had been redeemed, and all surplus profits 
above that 10 per cent ceiling were to be used to 
redeem randomly drawn debentures at £105 for each 
£100 face value. The prospectus offer was 
oversubscribed and letters of allotment and regret 
were posted out to subscribers on 18 April 1891.1" 
The company's first shareholders list, dated 24 July 
1891 shows Perks holding 500 of the £10 shares, 
making him the tenth largest shareholder. His brother-
in-law John Lees Barker has 100 and his cousin S H 
Perks 150. As was the case with David Davis & 
Sons, Perks and his brother-in-law appear to have 
sold fairly soon after the float, while S H Perks 
retained his shareholding until the end of the 
century. 169 

The subsequent dividend record of the Albion 
company indicates that the overall vendor 
consideration paid for the colliery enterprise sold into 
the company (£310,000) had been a restrained figure 
rather than an ambitious one. For each year 1891 to 
1895, a dividend of 10 per cent was paid, and the 
£100,000 debenture issue was fully redeemed by the 
end of 1900, with payment of the £5 per £100 bonus. 
Penrikyber, in contrast, after a good initial year (10 
per cent on its ords for 1890) paid no more than 6 
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per cent in any year from then until the boom year of 
1900.1° The partners who had sunk the Albion 
collieries in the 1880s and who employed Perks to 
manage the flotation of their enterprise in 1891 were 
not board members of the Barry company. But the 
fact that they chose Perks and agreed to the same 
float structure as he had used eleven months earlier 
for the Davis family's enterprise suggests a perception 
that the Davis family had been served well by Perks' 
management of their float. 

It would seem reasonable therefore to conclude 
that F L Davis can be identified as one member of 
the Barry board who maintained good business 
relations with Perks during the 1890 to 1892 period 
— notwithstanding the reaction of some of the other  

both Cory and F L Davis joined a syndicate organised 
by Perks to inject capital into the Lancashire, 
Derbyshire & East Coast Railway.'" 

The construction of the Barry dock and rail system 
and its commencement of operations allowed 
substantially increased quantities of South Wales coal 
to be conveyed in a cost-efficient manner from the 
valleys to the holds of awaiting ships. Some 3.2 
million tons of coal were loaded and shipped from 
Barry in its first full calendar year of operation, 1890. 
In 1892 the figure was 4.2 million tons.'" As has 
already been noted in Part I, the Taff Vale Railway 
(TVR) (with financial assistance from the Bute docks) 
cut its charges for carrying coal immediately the Barry 
system opened. The Economist reported that the 

Barry Dock No.1 
(R J Rimell (1923) History of the Barry Railway Company 1884-1921) 

Barry directors to Perks' role in the Walker claims 
against the company. It seems likely that the same 
applies to John Cory, even though the Penrikyber 
float was not a success. Cory joined with Perks and 
fellow Wesleyan Methodist Thomas Owen (1840-
1898) to form a new limited liability company in 
March 1892 to take over ownership of Owen's Ely 
Paper Works in Cardiff.'71  And further into the 1890s 

TVR notice was circulated on a Saturday and that on 
the following Monday the Barry company sent out a 
circular stating that 'the rates in respect of this [coal] 
traffic to and from Barry dock will in no case be higher 
than the corresponding rate for like traffic to and 
from any dock at Cardiff or Penarth'.'74  Thus the 
creation of the Barry enterprise added value to the 
collieries served (or even merely potentially served) 
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by the Barry's rail and port system. Perks' two 
successful colliery floats of 1890-1891 can be thought 
of as a means of capitalising on some of that added 
value generated by the Barry system (enhanced by 
the continuing buoyant demand for South Wales 
coal). 

This was not the only avenue through which Perks 
used his skills to unlock some of the external benefits 
generated by the Barry company. In April 1889, Perks 
registered a new company of a quite different nature 
from that of the three colliery companies of 1890-
1891. This company had a much smaller authorised 
share capital (£50,000, all in £10 ordinary shares). 
No invitation to the public was ever made to subscribe 
for these shares, and Perks maintained his direct 
interest over a much longer period. This company 
was titled The Barry Estate Company, Limited. Perks 
was one of its initial directors, alongside T A Walker, 
John Cory and two others.'" The Financial Times 
obituary on Perks in 1934 stated 'His sole company 
interest at the time of his death was the chairmanship 
of the Barry Estate Company'.176 

The Barry Estate Company was dissolved in the 
late 1950s and no records have survived in the BT 
31 series at the National Archives. But some 
information is available from the documents regarding 
the 1894 Walker Estate Act, and via the records of a 
successor entity, Barry Estate Holdings Ltd, 
registered in May 1957. The Barry Estates company 
was a property development and management 
enterprise and had taken over business activities 
which T A Walker had already commenced before 
April 1889. In 1894 the company's assets were 
described as '20 acres of freehold land and 54 acres 
of leasehold land ... close to the terminus of the Barry 
railway with a long frontage to the property of the 
Barry railway ... [on which have been erected] 80 
shops and 470 houses and other buildings ... gross 
annual rent on average for the three years to 30 June 
1893 was £8,320'." 

The first phase of house-building appears to have 
occurred soon after Walker commenced work on the 
construction of Barry Dock, and its purpose was to 
provide some of the accommodation needed for those 
employed on the dock construction project. When 
Walker had worked on the construction of the Severn 
Tunnel, he had built 126 houses and buildings at 
Sudbrook for equivalent purposes, and still owned 
those at the time of his death.'78  Tom Clemett has 
written regarding this first phase at Barry 'It was 
known as Walkers Town, and is now High Street and  

the surrounding streets. It consisted of over 300 
properties including shops and other business 
premises'.'79  According to Clemett, it was not until 
1889 that the second block of land (the 54 acres) 
was obtained in West Barry, and Walker did this in 
conjunction with the syndicate that then formed the 
Barry Estate Company.'" Walker held the great bulk 
of the shares in this company, with his syndicate 
partners contributing debenture finance to meet the 
costs of additional building and development work. 
After Walker died it was his executors who held the 
great bulk of shares and managed the company. 
Perks, in the dual role of coordinator of the syndicate 
and legal and financial adviser to the Walker executors 
was probably the key man in the Barry Estate 
Company from an early stage, although it is not clear 
when he formally became its chairman. 

By 1894 this company was a substantial enterprise 
with a capital base of over £100,000 (£59,860 in share 
capital plus £50,000 in 4Y2 per cent debentures).1" 
The census figures for the population of Barry are 
85 for 1881; 12,685 for 1891; and 38,000 for 1911.'" 
Whereas upon completion of the Severn Tunnel, 
Walker's houses in Sudbrook became something of 
a stranded asset, as the Barry dock approached 
completion the position was quite different. The 
houses (and associated amenities) Walker built at 
Barry during the early stages of the work on the dock 
and railway project could be expected to have their 
value enhanced by the dock and railway system going 
into full operation. Perks helped Walker (and after 
Walker's death, the Walker Estate) capitalise on this 
by organising funds to secure additional land and 
carry out further building of houses and shops etc. 
Before Walker died, work was also started on building 
a large and imposing hotel in the centre of Barry. 
About £12,000 was spent on this project before 
Walker's death, and a further £2,000 by his executors 
afterwards to complete The Barry Hotel. It was let 
by the Walker estate to substantial tenants at a rent 
of £750 p.a. rising to £1,500 p.a. across the 21 years 
of the lease. For reasons unknown, this hotel 
development was kept separate from the Barry Estate 
company.'" 

Perks had previous experience in property 
development projects of these types, before joining 
with Walker in these enterprises at Barry. Crane's 
1909 biography of Perks dates his activities in 
residential property in London back to the mid 1870s 
stating [when] some of the large estates which are 
now covered with thriving metropolitan suburbs were 
only just beginning to be laid out for building 
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purposes, Sir Robert ... interested himself to 
advantage in some of the more promising schemes'.184  

One of Perks' earliest company flotations was The 
Manchester Hotel Company (Limited) in June/July 
1879. The purpose of this new company was to 
acquire and conduct a commercial hotel in the 
business centre of the City of London. The 
prospectus described the hotel as under construction 
and almost completed.'" Perks did not himself take 
up shares in this company but his cousin John Hartley 
Perks (brother of S H Perks) became the third largest 
shareholder.'" In 1889 Perks managed the public 
flotation of another hotel enterprise, this time in a 
seaside resort in Kent, and this time taking up shares 
himself to become the company's fourth largest 
shareholder. 187  It is possible that the Barry Hotel was 
kept separate from the Barry Estate Company 
because initially there had been a plan for a public 
float of that hotel. 

Through the Barry Hotel and the Barry Estate 
Company, Perks maintained a connection with Barry, 
and therefore with the fortunes of the Barry Dock 
and Railway enterprise, beyond the time of his 
resignation from the board of the latter company in 
1890, and beyond the time of the conclusion of the 
arbitration process re the Walker claims against that 
company in 1892. From the records of the Barry 
Estate company's successor entity, it would seem that 
at some stage the shareownership of the predecessor 
company had settled into a situation of the Walker 
heirs owning approximately 60 per cent, and Perks 
approximately 40 per cent.'" Perks' role in these 
property development ventures may have served to 
exacerbate the poor state of relations between Perks 
and the majority group on the Barry board during 
the 1890 to 1892 period. One of the counter-claims 
the Barry company made against the Walker 
executors appears to have been related to the costs 
of conveying 'building materials etc.' from the GWR 
junction along the Barry company's railway to Barry, 
during the period before the opening of the Barry 
railway for commercial traffic (i.e., when it was under 
the contractor's control). The arbitration hearings 
were held 'with closed doors' and the newspaper 
reports are sketchy. But if the Barry board were 
accusing Walker of not making appropriate payments 
for the costs of transporting inputs for his property 
development venture into Barry, this would no doubt 
have added to the tensions between Perks and the 
majority grouping on the Barry board.'89  

Notes and references 

114. RAIL 23/4. Forrest's name had been listed among 
the promoters of the company in the 1883 and 1884 
Bills (see Rimell op. cit., pp. 21-23). At the same 
board meeting the vacancy caused by Davies' death 
on 20 July was filled by Thomas Webb, a close 
business associate of Davies since the 1850s, and a 
director of the Ocean Coal Company Ltd from its 
formation. (Investors Guardian, 9 April 1887, p. 284). 

115. Charles Hay Walker, Louis Philip Nott, and Thomas 
James Reeves. C H Walker was the son of T A 
Walker's brother and partner Charles. He was 
Walker's chief agent on the Barry docks contract from 
1884 to 1887, after which he took charge of the Buenos 
Aires project. He was married to one of Walker's four 
daughters. Nott was also a son-in-law of Walker. He 
supervised work on the Preston Docks project and on 
two sections of the Manchester Ship Canal. T J Reeves 
was not a family member, but a long-serving employee 
who by 1889 was managing the office operations of 
the Walker organisation. 

116. Frederick Lewis Davis (1863-1920), was the only son 
of Lewis Davis. He replaced his father on the Barry 
board in October 1887. Lord Windsor was from that 
point no longer the youngest member of the board. 

117. Lancashire Record Office, Preston, CBP 60/19/1. 
Letter dated 8 October 1886, in bundle titled 'Copy 
Correspondence between the Contractor and the 
Corporation'. Later in October the Corporation 
expressed confidence in Garlick. But in July 1887 
Garlick's resignation was accepted. The 1889 Board 
of Trade Commission arrived at essentially the same 
conclusion as Walker had on the need for the channel 
dredging to be synchronised with the completion of 
the dock (and its opening to the Ribble). Wolfe Barry 
was one of the three members of that Board of Trade 
Commission. 

118. The Law Times, vol. 36, 1877, pp. 53-58, 'Walker 
and Another v. London and North Western Railway 
Company'. 

119. The Times, 19 December 1876, p. 10 and 30 January 
1877, p. 10. 

120. T A Walker's brother Charles died on 30 December 
1874, aged 44, one year into the three years of litigation 
with LNWR. His estate was sworn at 'under £6,000: 
no leaseholds'. He may not have had as great as a 
half share in the `contractor for public works' 
partnership with his brother. Nevertheless, this figure 
suggests that the assets of the Walker enterprise were 
at this stage extremely modest compared with their 
scale by the time of T A Walker's death. 

121. The outline of this agreement is at pp. 236-7 of RAIL 
23/2. It includes, as point 6, that Wolfe Barry be the 
sole arbitrator and that Walker was not to appeal or 
have recourse to any Court of Law regarding the result 
of such an arbitration. 
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p. 418. 
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129. Railway Times, 7 September 1889, pp. 299-300. 
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pp. 42-43. 
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minutes to the Walker arbitration concern the issue of 
Robinson and Downing's 'extra services'. 
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meeting. 

146. The Times, Wednesday 4 February 1891, p. 12. 

147. Financial limes, 4 February 1891, p. 2. 

148. R W Perks, op. cit., pp. 105-6. 

149. Edgar Jones (ed.), The Memoirs of Edwin 
Waterhouse: A Founder of Price Waterhouse, 
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Edwards entry on him in volume 5 (pp. 674-679) of 
David J Jeremy (ed.), op. cit. 

150. Engineering, 29 November 1889, p. 636. The third 
edition of Walker's 1888 book The Severn Tunnel: 
Its Construction and Difficulties 1872-1887, contains 
a 5-page introductory note by Sir John Hawkshaw, 
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`brought upon him an immense amount of labour over 
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151. R H Walters, op. cit., p. 273. None of Powell 
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per cent (ibid., p. 271-274). 

152. TNA BT 31/31205/31383. 

153. The ownership rights were not confined to the heirs 
of Lewis Davis and his brother David Davis junior. 
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three members of the Warner family with a minority 
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these Warners became a director of the new company. 
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May, p. 6 and 6 May p. 6). limes, 3 may 1890, p. 8; 
5 May, p. 3 and 6 May 1890, p. 13. The three Warners 
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155. Guildhall Library: Manuscript 18,000: 33B/238. (An 
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156. R H Walters, op. cit., p. 122. 
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London Stock Exchange Yearbook for 1894 cites "the 
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166. Companies House, Cardiff, file on company number 
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167. ibid. 
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published a letter from G.C. Downing stating that the 
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175. Financial Times, 27 April 1889, p. 4. The two other 
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177. HLRO, HL/PO/JO/10/9/1457, Bill 187. 

178. ibid. 

179. Tom Clemett 's History of Barry website 
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181. HLRO, HL/PO/J0/10/9/1457, Bill 187. The Walker 
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of the debentures. It is not clear when the company's 
authorised capital was increased from its initial 
£50,000. In 1953 the figure was £70,000 (The Times, 
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and Glarunor Williams). 
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Walker Estate Bill that if the Trustees were given power 
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Fowler and Perks, on 14 June 1879 (TNA, BT 31/ 
2536/13150). The hotel was at 117 to 121 Aldersgate 
Street. 

186. TNA BT 31/2536/13150. J H Perks held shares in 
the company through until 1907. 

187. The Littlestone Hotel Company Limited, registered 4 
October 1889 (Financial Times, 11 October 1889, p. 
4). See Owen Covick op. cit., pp. 32-33. 

188. Barry Estate Holdings Ltd was dissolved in 1986 but 
the microfiches of its filings with Companies House 
are still available in Cardiff (Company number 
00583579). When this company was formed in 1957 

its shares were distributed pro rata to shareholders in 
the antecedent company. The figures cited are for the 
split between T A Walker family members and R W 
Perks family members. Holdings by others than those 
were negligible. 

189. TNA RAIL 23/24, pp. 96-97. 

Editor 's note: for reasons of space, it has been 
necessary to hold over the author 's concluding 
comments and afterword until the July issue. 

The illustration above appeared in a pile of papers passed on to an RCHS member. 
It is subscribed 'Dean & Co., Lith., 7 Threadneedle St'. 

The Editor would welcome information about its provenance. 
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The Railway at Uphill - legend and reality 
Michael Quick 

The following comment, taken from The Seaboard of 
Mendip by F A Knight (J M Dent & Co., 1902), page 
263, may be of interest to members: 'The main line of 
the Great Western Railway and the Weston loop line 
both run through the parish of Uphill, but the station 
is on the Bleadon side of the boundary. There was, 
however, for many years a dummy or sham station on 
the Weston side of the bridge, where the loop now joins 
the main line, and of which substantial traces are now 
left. The story goes that an Uphill landowner, after 
driving a very hard bargain with the railway company 
for the land they needed for the line, made a final 
stipulation that there should be a station for his private 
and particular use. The company agreed. They put up 
a station. But there had been nothing in the agreement 
about trains. The grasping landowner got his platform, 
but until the day of his death no train ever drew up 
there. It is said further, that he carried the case to the 
courts, and finally ruined himself by litigation'. 

The letter above, from H J Vincent, appeared in the 
RCHS Journal of July 1983. There seems to have 
been no further reference in any later Journal, but a 
later work identified the greedy landowner as 'Squire 
Payne') This article investigates the story and linked 
issues; however the legend is likely to survive this 
article since it has been copied in other works, 
including a recent glossy history of Weston.' 

Background 
Uphill was a minor port, at the head of Uphill Pill 

(creek), off the northern River Axe, possibly used in 
Roman times as an outlet for Mendip lead. The river 
was navigable as far as the neighbourhood of 
Axbridge, for centuries the market centre of the area, 
until a clyse [sluice] was built near Bleadon early in 
the 19th century. It remained navigable as far as 
Uphill; 60,000 tons of coal were brought in there as 
late as 1860. The village was a focal point for various 
unfulfilled canal schemes involving coast to coast 
lines; the railway would also raise hopes only to 
disappoint them. One basic canal route suggested was 
a north-south one to the mouth of the southern Axe; 
the other was a diagonal from Bristol to Exeter, using 
the Bridgwater-Taunton-Tiverton stretch of canals 
actually built.' The area would have been heavily 
dependent on water transport since a map of the roads 
of historic Somerset at 1839 shows that the only 
turnpiked roads west of a line from Axbridge to 

Bristol were ones from Bristol that ended part way 
towards Portishead and in the neighbourhood of 
Yatton.4  The area is now part of North Somerset, 
having at one time been part of Avon. The earliest 
Ordnance Survey map shows Uphill separated from 
Weston by an uncultivated area 'Weston Moor'. 
However, in the 1810s Enclosure Acts were obtained 
for Weston-super-Mare and Uphill and by 1822 
Weston Moor had disappeared from the map'. 
Furthermore, by 1838 Uphill's proximity to Weston 
`(of late become a fashionable bathing-place) [had] 
induced capitalists to purchase a considerable portion 
of land in the neighbourhood, with a view to erect 
houses on it'.6  As a result, Weston rapidly outgrew 
its older neighbours. Population:5  

1801 	1811 1821 1831 1841 1851 
Axbridge 

819 	835 988 998 1,045 939 
Bleadon 

381 	441 518 599 778(a) 587 
Uphill 

144 	209 270 304 400 422 

Weston-super-Mare 
138 	163 738 1,310 2,103 4,034 

a = 1841 included 84 working on railway. 
There were considerable changes in the roads of 

the area; enclosure, railways, especially with the need 
to provide access to the Weston-super-Mare Junction 
and Uphill stations, and the rapid development of 
Weston would all have contributed to this. 

There were two main mansions in the village and 
their occupants provided a striking contrast in 
behaviour towards the railway, as will be seen later. 
North of the village was Uphill Castle (later Uphill 
Manor). This had been built in the 18th century by 
the Reverend Jonathan Gegg, who ran a school there. 
It was later converted to domestic use and stayed in 
the Gegg family until about 1825 when John Henry 
Gegg sold it, 'with certain land', and went off to build 
villas at Weston. The buyer was Thomas Tutton 
Knyfton, who would eventually die early in 1887, 
aged 88. He had been educated at the Inns of Court 
but there is no evidence that he ever practised as a 
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Extract from sheet 20 of the Old Series Ordnance Survey map, originally published in 1809, 
but this impression with some re-engraving and revision in the 1830s, and the later addition of the 

Bristol & Exeter Railway and Weston Branch 
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barrister; probably this was an alternative to a 
university education and seen as more useful to a 
future landowner. He was Lord of the Manor and a 
magistrate and played a very active part in county 
affairs; all references seen show him as man much 
respected for his local work — though none of those 
seen came from anyone who had been brought before 
him. 

East of the village was Uphill House (later Uphill 
Grange, now the site of Weston's hospital). This had 
been built by Thomas Gegg, son of the Reverend 
Jonathan. Later it became the property of Mr Simon 
Payne, who had married Gegg's only daughter. By 
1838 it was occupied by Charles Henry Payne, 
described in the census of 1841 as a barrister-at-law, 
aged 45. Though he was described as a landowner, 
there were doubts about his ownership since his father 
had gone bankrupt in 1831.' According to legend at 
least, Payne was very unpopular locally.' What 
happened to him after 1841 is not known: he was 
not included as a resident of Uphill in the 1851 census 
and no likely match between those two censuses was 
found in a search of the Registrar General's list of 
deaths. 

Providing the line 
The Bristol & Exeter Railway Company was born 

with remarkable speed: at the end of August 1835 a 
group of Bristol merchants met and approved the 
idea and their company received its Act of Parliament 
on 19 May 1836 after a short and easy passage. One 
potentially serious issue in the Uphill area had already 
been resolved. The Axe Drainage Act of 1802 had 
resulted in the building of the Hobb's Boat clyse and 
a cut-off across one of the loops of the river. As a 
result, it was claimed in 1826 that a sizeable area of 
flat land previously covered with water in the large 
loop of the river west of Bleadon had been converted 
into some of the richest land in the kingdom. There 
were fears that the proposed bridge across the Axe 
at Batch might undo this. The Commissioners of 
Sewers, who might otherwise have been a 
considerable obstructive force, were appeased by an 
agreement dated 12 February 1836 by which tidal 
doors were to be attached to the bridge and 
afterwards maintained by the railway company.8  

Those responsible exhibited the optimism usually 
associated with such projects. At the company's first 
general meeting the directors issued a report that 
included: 'It is confidently believed by the Engineer 
that the construction of the Line itself will not be  

less expeditious than the movements that have 
preceded it, and that in the Spring of 1838, or in 
about twenty-two months from the present time, the 
Railway will be open from Bristol to Taunton, and 
from Exeter to Collumpton; ... and that the entire 
Line will be completed within three years and a half' .9  
The usual mixture of financial, climatic and geological 
problems, mostly outside the remit of this article, 
meant that reality would be Bridgwater 1841, 
Taunton 1842, Exeter 1844. The Taunton Courier 
had already enthused over the apparent ease of 
achieving the goal. Following the successful Second 
Reading it had claimed: 'We are glad to learn that no 
opposition is yet known. The special agreements 
sought for by a few persons, will, we believe, be met 
in a friendly spirit, as far as consonant with the public 
good. In the whole history of applications to 
Parliament, there never was a concern in which the 
assents of landowners were so unanimous as in the 
case of the Bristol and Exeter line'.10  

This also had been so somewhat over-optimistic 
because the half-yearly report issued in August 1838 
included: 'In some few instances the unreasonable 
claims of Landowners have induced the adoption of 
legal measures, the result of which have at once 
invariably proved the exorbitancy of their demands, 
and the liberality of the offers of compromise 
previously made by the Company. In a great majority 
of cases, however, both owners and occupiers have 
shown a degree of willingness to accommodate and 
to facilitate the progress of the undertaking to an 
extent demonstrative of their conviction of the 
benefits that it will diffuse through their respective 
districts.'" It would seem that only one landowner 
took his demands further, though that one was a 
determined and awkward opponent. 

Charles Payne objected to the company's Bill when 
it was being considered by the committee of the 
House of Commons because the proposed line would 
go through a field of his called 'The Lawn', numbered 
36 on the Parliamentary plan. The company had then 
come to an agreement with him that involved a 
deviation to avoid the land in question but promised 
that if it did have to go through The Lawn it would 
pay a £5,000 penalty. When building the line it found 
it had to use its Parliamentary powers to take the 
line through Stream Furlong, numbered 39 on the 
plan and a little outside of 36, which had been 
awarded to Simon Payne by the Uphill Enclosure Act 
of 30 September 1818. In 1838 Charles Payne 
obtained an injunction from the Vice-chancellor 
against the company, on the ground that the line as 
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The cutting at Uphill and Devil's Bridge 
(Michael Quick) 

set out was a deviation beyond the Parliamentary 
limit, but on its solicitor filing the affidavits of its 
engineers in answer, the injunction was dismissed with 
costs. Then he refused to treat with the company so 
it summoned a jury to assess the value of his land; he 
appears to have refused to accept the money because 
it was later stated that it had been paid into court. He 
immediately appealed to the Court of King's Bench, 
by means of a rule nisi, to show cause why the 
assessment of the value of his land should not be 
quashed; this rule shared the fate of the injunction, 
and was discharged with costs. 

He next brought an action of ejectment to 
deprive the company of the land thus taken and this 
was tried in 1839 at Bridgwater before Mr Justice 
Erskine and a special jury. The essential question was 
whether or not the line laid out through Uphill 
exceeded the allowed Parliamentary deviation of 100 
yards, which had to be measured from the centre of 
the 22 yards wide strip allowed for the railway itself. 
The case was complicated because the need for a 
cutting widened the area needed. Payne called two 
surveyors and an engineer, whose evidence was 
answered and explained by Mr. Brunel and Mr. 
Gravatt, engineer and assistant-engineer to the 
company. The jury, under the judge's direction that 
the deviation was proved to be within the just limits, 
found a verdict for the company. It was now that the 
question was also raised, but never fully answered, 
whether Payne was the lawful owner following his 
father's bankruptcy. An assignment of all the lands in 
Uphill of Simon Payne, deceased, to Mr Alex. 
Milburn and Mr Thomas Hyde, dated 23 May 1831  

was produced by the company and Payne answered 
with a conveyance of the land to himself dated 1 
August 1831, from the trustees of Mr. Preest and 
the assignees of Mr. Gegg; no explanation of what 
happened to the land between May and August was 
provided. Payne disputed the law laid down by the 
judge, who accordingly reserved several points for 
the opinion of the Court of Exchequer. 

In Hilary Term, 1840, that Court unanimously 
decided these questions in favour of the company: 
the rails had been laid within 100 yards and the law 
allowed extra to be taken for cuttings as long as they 
did not go outside the book of reference for the line, 
which had not happened in this case. The Court also 
regarded as irrelevant Payne's complaint that some 
of Knyfton's land outside the book of reference had 
been taken for the cutting since this had been done 
with his consent. Equally futile were Payne's technical 
complaints about the use of compulsory powers 
before the requisite amount had been subscribed and 
the use of a new Act when the old one had expired 
before the negotiations had been finished. Payne had 
to pay the costs of the trial and other proceedings 
and did not renew his litigation. Lt-col Smith said in 
his later inspection report that he had no reason to 
believe that the Act of Parliament had been infringed 
by the company. This looks to have been a desperate 
bid, using every legal quibble available, to revive the 
family fortunes at the expense of the railway company. 
Had he been forced to borrow heavily to buy back 
his father's lands? Nowhere in the proceedings was 
there any mention of a private station. 

That was not the only problem the company faced 
at Uphill: a cutting, 80 feet deep 
at one point, had to be driven 
through hard rock — according to 
Arthur Mee, at one time graves 
had to be blasted out of the 
churchyard with dynamite. The 
company's half-yearly report in 
August 1839 said that progress 
there was considerably in arrears 
but they had adopted measures 
which they hoped would be 
successful; the extra labour seems 
to have done the trick because in 
March 1840 they were able to 
report that a great deal had been 
done and this part of the line 
might well be ready before some 
other parts. By September 1840 
it was finished except for the bank 

41 

        
          

        
          

           
         

            
        

           
          

         
     

        
          

         
         
         
        

          
           
         

        
       
        

      
        

          
           

        
        

         
        

         

        
          

         
         

         
         

       
       

       
        

           
           

           
          

       
        

          
        

       
        

            
        

          
          

          
         

          
         

         
          

        
       

         

       
  

       
       

     
      

       
   
    

     
     

     
     

     
       

      
       

       
      

     
       

 



from the road and the bridge.13  At some point the 
navvies clearly felt that the hardness of the work 
merited an increase in wages: 

In vain did Mr Brunel reason with the men on the 
injustice of their claims. Suddenly a happy thought 
entered the fertile brain of the engineer, and he 
resolved to send one of his officials to Uphill Castle 
for the Magistrate's assistance and advice. Without 
loss of time Mr Knyfton started for the scene of 
action, and taking the Riot Act in his hand, passed 
into the thick of the crowd, where he was greeted 
with menacing language and uplifted pickaxes. With 
calmness he talked to the men, telling them that the 
law was stronger than force, and that all would be 
well if they acted in the spirit of their contract; if 
otherwise, a troop of cavalry from Horfield Barracks 
would probably be marching on Uphill. The navvies 
grew calmer, and by the tact, good temper, and 
resolution on the part of this ruler of the district, peace 
prevailed, and the frightened village shop-keepers 
were re-assured.14  

Eventually the work was finished. The bridge later 
known as Devil's Bridge was said in the report of 
the opening to be 118 feet in span. Later legend had 
it that this bridge was named after Payne by the locals 
but no contemporary reference supporting this has 
been seen. The earliest use of the name seen is on a 
large scale Ordnance Survey map surveyed in 1885. 
In the past it was common to ascribe such as large 
boulders apparently moved far from where they 
belonged to the devil and to the people of the time in 
this locality this bridge would have seemed a 
superhuman undertaking; it may be that, a generation 
on, children of the area asking where the bridge came 
from were light-heartedly told that it was the devil's 
work and the name stuck, being given by the locals 
when asked by the surveyors. 

The directors and shareholders had their opening 
`excursion' on Tuesday, 1 June 1841 and enjoyed their 
celebratory breakfast at Bridgwater. There they met 
in the shell of an intended hotel, canvas being 
stretched over the walls, as yet unroofed, to provide 
cover. During the course of this, Knyfton rose, 'with 
permission' from the body of the assembly to propose 
the toast of 'Success to the Bristol and Exeter 
Railway' and in his speech he referred to occasional 
disturbances amongst the workmen and praised the 
way the railway officials had always co-operated with 
the magistrates in dealing with them.'5  

Uphill finally received its station about the 
beginning of November 1871. It first appeared in 

Bradshaw that month. No reference to its opening 
has been found in the local press; monthly timetables 
in The Clevedon Mercury did not include any mention 
of 'Uphill' before they ceased to be regularly 
published during 1872 but a comparison of the 
timetables for October and for November 1871 shows 
an extension of time between Weston-super-Mare 
Junction and Highbridge for those trains shown by 
Bradshaw as stopping at Uphill. The only mention 
seen in the Bristol & Exeter Minutes at Kew is that 
on 1 November 1871 it was decided to build a small 
cottage for man in charge there. It first appeared in 
Bradshaw as 'Uphill' and in May 1872 was changed 
there to `Bleadon & Uphill', a more sensible name 
given that it was nearer to Bleadon than Uphill. It 
closed 5 October 1964 and now all that remains are 
the scars either side of the line where its platforms 
once were. 

Another abortive plan: use of Uphill as a packet 
station 

Right from the outset the company seems to have 
looked on Uphill as a source of revenue. The August 
1837 half-yearly report said the line would be brought 
`close to the mouth of the Ax, and the natural harbour 
of Uphill, [thus establishing] a line of communication 
betwixt the whole of the south of Ireland (including, 
of course, the southern coast of Wales), and Bristol 
and London'. It was again mentioned in March 1838 
and in August that year it was said that in their 
contacts with the government no new feature had 
arisen and they were confident of achieving their 
purpose; in March 1839 'every professional 
examination ... fully confirms the opinion ... of the 
capabilities of that harbour, and of the cheap and easy 
practicability of suiting it to the reception of steam 
vessels of all kinds'.16  

The description of the opening in several papers 
gave the impression that all was fixed: 'arrangements 
have already been made' by the Bristol Steam Packet 
Company to run their packets between Uphill and 
Cardiff, 'so that the whole distance between Bristol 
and Cardiff will be accomplished in about two hours; 
and persons to Merthyr and South Wales can proceed 
at once by the Taff Vale Railway'. At the breakfast 
this was also included in a brief speech by J Ball, 
Secretary of the Taff Vale, in response to a toast drunk 
to his company — and a toast was duly drunk to the 
Packet Company.15 	However, it would seem 
that this was one of those ideas that was played with 
for some years, without ever coming to anything. 
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Brown wrote in 1854: 'It was at one time intended 
that the Great Western branch line of rail should 
extend to Uphill, by which means its coal traffic would 
have been enlarged'. Presumably by this he meant 
the branch to the 'town' station at Weston, though 
this would have been a very awkward arrangement 
since the branch ended pointing somewhat north of 
west and a continuation to Uphill would have needed 
a sharp curve to the south. Perhaps he was muddling 
this with another abortive scheme, to be mentioned 
later. The Bristol Post Office Directory & Gazetteer, 
with Gloucestershire and Somersetshire, 1859, has, 
in its entry for Uphill, 'a packet station has been 
proposed to be made here'. No reason for the failure 
to carry through this project has been found; perhaps 
it was simply that on more detailed consideration they 
found it was not such an easy scheme as they had 
thought or they lacked the money needed — at one 
time there had been fears that they would not be able 
to carry their line beyond Taunton because of lack of 
willing investors, particularly at the Exeter end. 
Presumably any lingering thoughts of this would have 
perished with the provision of the rail/steamer link 
Bristol-New Passage-Portskewett Pier-South Wales 
main line, opened in 1863. 

There was one strange omission that might just 
have a bearing on events, though this is unlikely. The 
Bristol Mirror seems to have been in favour of the 
project from an early stage." The Bristol Gazette (3 
June), The Bristol Times and Bath Advocate (5 June) 
and The Taunton Courier (9 June) provided 
descriptions of the excursion and breakfast in which 
whole passages were identical, word for word, so 
the source must have been the same. The Bristol 
Mirror (5 June) provided the same story as the first 
and third, in different words. The version in The 
Bristol Times was somewhat briefer, various passages 
being omitted. One can understand that Bristolians 
would not have been interested in such as the toast 
to the health of the Boroughreeve of Taunton but 
the omission of any reference to the intended Uphill 
packet and the Taff Vale in both the description of 
the line and breakfast speeches, and the Bristol & 
Gloucester (also toasted) seems remarkable given that 
others seem to have thought that these would be 
beneficial to Bristol, especially since space was found 
for the health of the Lancastrian directors. Did the 
paper represent interests hostile to the Bristol Packet 
Company? Certainly Bristol politics were bad 
tempered following the much-needed changes 
resulting from the Reform Act of 1832 and Municipal 
Corporations Act of 1835 and this paper was clearly  

on the side of the old regime, which had found ways 
of subverting at least some of the intended changes. 
On 25 May 1839 The Bristol Times described an 
opposing paper as 'An unseemly collect of Radicals, 
rags and revolutionaries' and made a personal attack 
on Thomas Guppy, one of the originators of the Great 
Western Railway and clearly on the opposite side in 
politics, but nothing seen suggests that there was any 
general split along political lines; indeed it would seem 
that all groups in Bristol co-operated in setting up 
the Great Western.' 8  Furthermore, the Mirror and 
the limes supported the same party and amalgamated 
in January 1865.'° There was also long-standing ill 
feeling amongst many of the city's merchants who 
felt that vested interests were holding back the port 
instead of helping it meet competition from Liverpool, 
but this would seem to have provided all the more 
reason for some of them to develop Uphill, which 
would have been out of reach of the Bristol oligarchs. 
Or did the editor not like new-fangled railways? His 
paper seems to have been lacking in the regular 
progress reports so enthusiastically included in many 
local papers at that time, and the mentions seen tended 
to be grudging in tone. One example of several was 
provided on 29 June 1839: 'We understand that the 
accidents on the Great Western and Bristol and Exeter 
Railways cost the infirmary of this city near £300 a 
year. The shareholders of both ought to subscribe 
very liberally.' No sympathy was shown for the 
navvies whose injuries had cost so much financially. 
It might also be interesting to know on what 
principles, if any, the editor organised his material. 
The item on the opening of the line and the breakfast 
at which more than twenty toasts were drunk took 
about a column and a half; most of the rest of the 
second column was devoted to a report of the doings 
of The Total Abstinence Society — was this sheer 
chance or was there a coded message? 

Uphill's lost causes also included a proposed 
branch, 23 miles 20 chains in length, from Bleadon 
to Wells, Glastonbury and Street, authorised by 11 
& 12 Vic. c 77, which would have superseded various 
river and canal services of the time but was never 
built.2°MacDermot referred to a short branch to 'the 
mouth of the River Axe', though 'short' hardly seems 
to be an accurate description of this.2 ' This would 
have required a junction somewhere about the site 
of Bleadon & Uphill. 

The Uphill jinx also struck on the other side of the 
Axe. In 1864 the foundation stone of a proposed 
harbour of refuge at Brean Down, a ridge projecting 
from the southern side of the mouth of the river, was 
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`laid' on 5 November 1864 by the wife of Sir John 
Eardley Wilmot, Bart, who had formed a company 
for this purpose; the aim was to make shelter available 
on what was an exposed coastline. The ceremony 
took place on a steamer lying off the end of the 
promontory; unfortunately we are not told what 
replaced the usual ceremonial trowel. The stone was 
lowered into the water and the idea was that the rope 
attaching it to a buoy would show the contractors 
where to find it on the sea bed. Unfortunately the 
rope was too short and the buoy designed to hold up 
weights heavier than that of the stone so that the 
next high tide removed the lot. 'The incident appears 
to have had a depressing effect on the undertaking, 
which was eventually abandoned.'" In 1866 the 
Bristol & Exeter went to the trouble of securing 
powers to build a link to their main line; inevitably 
this also was abortive." 

The remains 
If anything had actually been done on building a 

station for the packet trade, a site near the later Uphill 
junction would have been suitable if they had merely 
been considering passengers, who could have been 
brought here by a short road journey; the transport 
of coal would have required a connecting branch. 
However, there was no mention of a ghost station in 
any contemporary work. Brown's 1854 description 
of Uphill was full enough to suggest that he would 
have mentioned anything that had existed then. The 
Jacksons (1877) only mentioned 'Uphill' station 
proper. It is clear that this then was on the 'accepted' 
site, thus eliminating an early move from Uphill to 
Bleadon as a possible source of remains: the 
description of a local walk includes going from Uphill 
village to Bleadon by crossing the railway by Uphill 
station and, in any case, the change of name occurred 
so soon after opening that it would have been 
remarkable if an original station had been replaced 
so early. No worthwhile map evidence seen suggests 
any site to the north. The 1885 OS, including the 
newly-opened Weston loop, does not show any 
remains there; indeed, anything there would almost 
certainly have been in the way of the building of the 
loop and would have been demolished. Another 
thought considered was that they might have been 
the remains of temporary buildings provided during 
the building of the loop but the description implies 
something grander. The most likely explanation is 
that the remains were those of Weston Junction 
station. It is true that this was well to the north of the  

later Uphill junction but enough time had passed for 
most to have forgotten why it was there — and the 
rest of the story was muddled. 

It seems that half-remembered tales about an 
unpopular landowner, plans for a packet station and 
the remains of Weston Junction station came together 
to create an interesting, but untrue, story. 

Notes and references 

The author gratefully acknowledges extra information and 
suggestions from Allan Brackenbury, and help from David 
Bromwich, librarian, Somerset Local Studies, Taunton 
Library. 

All spellings in quoted passages are given as in the originals. 

For general backgound see: 

E T MacDermot, revised C R Clinker (1964) History of 
the Great Western Railway, vol. 2, chapter V, Ian Allan 

John Blair (ed) (2007) Waterways and Canal-building in 
Medieval England, chapters 8 - 10, OUP 

Local descriptions used: 

Brown's New Guide to Weston-super-Mare and 
Neighbourhood, 2nd edition (1854), locally, 

LEHJ [daughter] (ed) under the supervision of the Rev. W 
Jackson [father] (1877) A Visitor 's Handbook to 
Weston-super-Mare and its Vicinity Robbins, High 
Street, Weston-super-Mare and Hodder & Stoughton 
of London, 

Rev. A J Burr (1904 or later [census figures of 1901, 
photograph dated 1904]) History of Uphill, locally 

John Latimer (1887) The Annals of Bristol in the 
Nineteenth Century, W & F Morgan, Clare Street, 
Bristol; this was derived from newspapers of the time 

Maps seen: 

1809 OS 1 inch, Harry Margary reprint, vol. II, page 2 

1809-33 OS I inch, re-projected by Timeline to match 
modern Landranger 

1822 Greenwood map of Somerset, reprint by Somerset 
Record Society (volume 76), 1981 

1866 (printed) OS 1 inch, David & Charles reprint 

1885 (survey date) OS 1:2500 

1919-22 OS 1 inch, Timeline, re-projected by Timeline to 
match modern Landranger 
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Actions of Payne against the Company: 

RAIL 1053/2 at Kew, letter from Charles Savery, 
company's lawyer, to J W Badham, company's 
secretary, dated 21 May 1841; text included with 
printed copy of the report of the inspection of the line 
from Bristol to Bridgwater, bound with various other 
Board of Trade material 

reports of the last two episodes in The Bristol Mirror of 
17 August 1839 and The Times of 19 February 1840. 
The Times of 15 August 1839 covered the Bridgwater 
hearing but far less adequately — the field called 'The 
Lawn' became Payne's 'lawn' 
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Historic Use of Asphalt for Lining of Canals: 
Wendover (1857) and Llangollen (1957) Arms 

Timothy Peters and Stephen Brown 

Introduction 
Asphalt has been used in hydraulic engineering 
projects for several millennia, but it is only relatively 
recently that it has been used as a lining for inland 
waterways in the UK. This article describes the 
different types of asphalt, briefly reviews the history 
of its use in hydraulic engineering and compares and 
contrasts the lining of two lengths of canal (the 
Wendover and Llangollen Arms) with asphalt carried 
out in 1857 and 1957, respectively. 

The term asphalt is used to describe a mixture of 
tar or bitumen and mineral aggregate (crushed rock, 
gravel, sand). Bitumen is derived from crude oil and 
is the modem binder used in asphalt. Rock asphalt is 
a naturally occurring material, which consists of 
bitumen combined with mineral matter. Tar is a 
material obtained by the destructive distillation of 
coal, wood, peat, etc. and is no longer used for asphalt 
production due to lack of availability and for health 
reasons (coal tar contains known carcinogens). Thus 
Stockholm (wood) tar is prepared as a by-product 
during the manufacture of charcoal. Tar oil is the 
condensate byproduct from the manufacture of coal 
gas, while pitch is the solid residue obtained after 
the fractional distillation of tar oil to remove volatile 
components referred to as naphtha. 

Table 1 lists the principal chronology for the use 
of asphalt, bitumen and tars.' The earliest use of 
asphalt was in the Middle East where there are 
widespread sources of natural bitumen seeping from 
crude oil deposits. The well-preserved water tank at 
Mohenjo Daro in the Indus valley, dating from 3000 
BC, uses natural bitumen to both bond the stone 
blocks and to form a bituminous core in the centre of 
the wall. Other instances of the prehistoric use of 
bitumen as an adhesive, including Neanderthal man's 
use as hafting material to fix handles to their tools, 
date back to 40,000 BC and have been well 
described.' 

The development of wood tar and its use for 
waterproofing wooden structures in Europe, 
including stave churches and ships dates from 500 
AD. It was mixed with sand and aggregate and used 
in the 1850s as a road and pavement covering (Lord 

Date Event 
3000 BC Mastic asphalt used in water tank at Mohenjo Daro, Indus valley. 
2500-1500 BC 'Biblical use of pitch including waterproofing of boats (Noah, 

Moses). 
2500-538 BC Use of asphaltic cement by Babylonians (Nebuchadnezzar) in 

bridges, sewers, pavements and dams. 
1400-607 BC Assyrian use of asphalt for building and for medicinal purposes.  
500 BC-817 AD Greek (Aristotle) and Roman (Pliny the Elder) references to 

several natural bitumen deposits in Middle East. Preparation of 
wood tar pitch by Greeks and Romans 

800-1000 AD Use of wood tar by Vikings: by-product of charcoal manufacture. 
1500-1600 Discovery of Trinidad Lake asphalt by Christopher Columbus 

(1498) and Sir Walter Raleigh (1595). 
1681 First Patent for coal tar and coal-tar pitch by Becher and Serb in 

UK. 	 • 
1694 Patent (Eele, Hancock & Portlock) for extraction of shale tar in j 

Shropshire. 
1712-1730 Discovery of Val de Travers and Seyssel rock asphalt deposits 
1781 Patent (Archibald, Lord Dundonald) for extracting gas. tar, 

various chemicals and coke from pit coal. 
1787 Discovery of Coalport Tar Tunnel (natural bitumen) by William 

Reynolds. 
1800-12 Development of gas lighting_ 
1830 First use of coal tar asphalt for paving roads in UK 
1834 Patent (John Cassell) for pitch for road surfacing and water 

course lining. 
1838 Development and patenting of creosote by John Bethel'. 
1851 Patent (Thomas, Lord Dundonald) for use of Trinidad Lake 

as 	alt for sewers, drains, waterways, pipes. &c 
1858 Synthesis of aniline dyes from coal tar products by W.H Perkin. 

188580 
Use of rock asphalt to pave Trafalgar Square.  

18 General use of Trinidad Lake asphalt for paving roads. 
1894 Preparation of oxidised petroleum asphalt (Byerlite) in USA, 
1900-15 Development of coal tar based chemical industry: munitions 

manufacture 
1920 Shell Haven refinery opened with progressive increase in the use 

of petroleum-based bitumens.  
1965-75 North Sea gas supply with closure of gas works and cessation in 

the use of coal tar asphalt 

Table I 

Stanhope's mixture)." Its use continues today for 
veterinary purposes and the preservation of historic 
wooden buildings. 

Discovery of the widespread natural bitumen 
deposits, known as Trinidad Lake asphalt, in the 16th-
17th  century were only fully exploited in the late 19th 
century in the USA. The father and son Lords 
Dundonald were instrumental in the discovery and 
application of bitumens for road surfacing and the 
lining of waterways. Archibald Cochrane, the ninth 
Earl (1749-1831) was an enthusiastic but rather 
unsuccessful entrepreneur who developed and 
patented the process for preparing coal tar from coal 
in 1781. He also experimented with the production 
of coal gas and various tar products, including paints 
and varnishes, but failed to successfully exploit these 
commercially. Nevertheless, he should be credited 
with the introduction of tar products from coal by 
distillation! 
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Event  
Construction of Grand Junction Canal commenced 
Enabling Act for Wendover Ann passed 
Wendover Ann completed 
Arm dosed due to excessive leakage 
Arm dosed for repairs 
Asphalt lining of Arm: Little Tring to Aston Clinton  
Major leakage in Arm, extensive  repairs  
Railway to Wendover opened 
Arm dose gfordnd Trin 
Pipe line built along dry section to Tringford Pumping Station 
Tringford Pumping Station modernised  
Wendover Arm Trust formed 
Little Tring Bridge and Tringford Wide restored by Trust  

[Elate 
1793 
1794 
1797 
1802-4 
1844 
1857 
1870 
1894 
1904 
1912 
1945 
1989 
2001-4 

At the beginning of the 19th century, coal gas was 
introduced to public, commercial and private 
dwellings. Coal tar was an unwanted by-product and 
was initially discarded. Its first use for paving roads 
in the UK dates from the early 1830s with a patent 
lodged by John Cassell in 1834 for the use ofmixtures 
of distilled tar residue (pitch) mixed with sand and 
spread on stone, brick and macadamised roads to 
improve the surface. It also envisaged the use of this 
`cement' to render canals, docks and watercourses 
watertight. 

About the same time, John Bethell, a Bristol lawyer, 
established a tar distillery in Greenwich, South East 
London, and developed the process for creosoting 
wood as a preservative. Tar oil was mixed with 
naphtha, the distillate from coal tar, and pressure 
impregnated into wood. As the Great Western 
Railway was being built at this time, Bethel! made a 
considerable fortune from the manufacture of 
sleepers. As discussed below, the pitch used in the 
lining of the Wendover Arm in 1857 was purchased 
from John Bethell's Works. 

Archibald Dundonald's son Thomas Cochrane, the 
tenth Earl (1775-1860) had a particularly 
swashbuckling career as an officer with the Royal 
Navy and various South American navies and visited 
Trinidad.' He lodged a UK patent in 1851 for the 
use of natural bitumen obtained in Trinidad and the 
North American colonies for the construction and 
manufacture of sewers, drains, waterways, pipes and 
reservoirs. In his patent and succeeding article,`' he 
reported the purchase of estates surrounding the Pitch 
Lake of Trinidad. He described the use of bituminous 
concrete made by mixing melted asphalt with chalk, 
gravel and stone for various projects, including the 
construction of sewers and the lining of streams and 
rivers including the Thames. 

At about the same time, rock asphalt was being 
used to surface roads, supplies being drawn from 
Seyssel near Annecy in France. A plan in The National 
Archives describes the use of rock asphalt in Trafalgar 
Square.' One wonders how Nelson would have 
reacted to his statue being surrounded by a French 
pavement material! 

Rock asphalt is soft limestone already impregnated 
with varying amounts of natural bitumen. It is 
crushed and mixed at 150-170°C with other bitumens 
especially Trinidad Lake asphalt and used for flooring, 
roofing and in tanking. It was imported from deep 
mines in St Jean-de-Maruej ols in Southern France to 
the Permanite Asphalt Plant at Wanstrow between 

Shepton Mallet and Frome, Somerset,' but in the UK 
has limited current use. 

In the latter part of the nineteenth century, bitumen 
products were developed to make asphalts with 
various properties and to supply a range of chemicals 
including munitions. During the early part of the 20" 
century, petroleum bitumens were increasingly 
prepared and are now the major source of asphalt 
binder. This change occurred in the UK during the 
late 1960s to early 1970s when North Sea gas was 
made generally available. The closure of coal gas 
works soon followed and consequently the use of 
coal tar asphalt ceased abruptly. 

History of the Wendover Arm including Asphalt 
Repairs 

Table 2 lists the principal events during the life of 
the Wendover Arm. Originally conceived as a six-
mile feeder from the Wendover Springs to the short 
three-mile Tring Summit on the Grand Junction 
Canal, it was soon realised that with a little extra 
work it could be made into a navigable feeder serving 
Wendover and neighbouring farms and villages. Its 
use as an important source of water for the Grand 
Junction (later Grand Union) Canal continues to this 
day.' Unfortunately the quality of workmanship was 
poor and the unstable chalk bed caused the Arm to 
leak excessively almost from its initial opening. Thus 

Table 2 

on 16 April 1802 Robert Mylne, the distinguished 
architect and civil engineer,' recorded in his diary: 
`At Wendover at 9. Surveyed Hoare's mills and Cut 
to Tring, etc. Passed thro' Thame and Oxford'. 
Closures were recorded in1802-4 and Mylne visited 
again on 19 May 1805: 'To the Wendover Cut, saw 
it level etc. Returned to Tring, then to Watford and 
then to Rickmansworth, and Uxbridge' . " 

Recurrent leaks and stoppages occurred during the 
next 50 years and by 1850 drastic repairs were 
required with leakage estimated at 231/4 locks per 
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day. The Canal Company engineer, John Lake, with 
the support of Sir William Cubitt, consultant engineer, 
suggested that a lining of asphalt would be 
considerably cheaper and more effective than the 
usual repuddling. On 1 October 1856 Lake 
...having visited certain reservoirs that were then 
being asphalted reported, recommending the 
Wendover arm being treated in a similar 
manner...stating that the cost would be...a total of 
£4,750 in place of £12,500 if the arm was 
repuddled.' '2  

In spite of extensive researches it has not been 
possible to identify these 'certain reservoirs' .'3  
However, at that time London reservoirs were being 
covered using brick arches with asphalt 
waterproofing." In addition, asphalt was being used 
for roadways and other purposes. Colney Hatch 
(Friern Barnet) Middlesex asylum, which is adjacent 
to the Grand Junction Canal, was completed in 1851. 
Asphalt was used, albeit unsuccessfully, as the roof 
covering and flooring for the wards.'' 

John Lake was interested in innovation in canal 
engineering and, for example, in 1851 had 
experimented with the use of inclined planes to pass 
boats through locks and it may be that he was keen 
to use a novel approach in hydraulic engineering. He 
experimented with various asphalt compositions and 
methods of preparation under the supervision of 
Cubitt. A1/2 mile of asphalt test section was laid 'not 
less than 2 ins thick with a proper facing of gravel'. 
In July 1856, Cubitt 'reported his entire satisfaction 
of the mode in which it was being done and of his 
belief that it would effectively prevent leakage and 
cost considerably less than puddling... ,I6 

Some 1,500 tons of pitch were ordered from John 
Bethell's works at Greenwich at l Os 6d per ton and 
transported via Brentford by Thomas Winter at a cost 
of 4s per ton to the Wendover Arm. In addition, some 
4,000 gallons of oil at 4" per gallon were purchased, 
presumably from Bethell. Some 1,500 tons of sand 
and 1,500 tons of clay were purchased for on-site 
preparation of the asphalt. 

The results of Lake's further experiments 
concluded with recommendation that a new asphalt 
would be 	composed of I part pitch, 1 sand and 
1 chalk boiled together with a small quantity of raw 
gas tar.' 

In March 1857 Cubitt reported that this: 
...asphalte was less brittle than that originally 

proposed to be used, which he considered an 
advantage... ' and Lake reported that the asphalt laid 

the previous autumn: `...has most completely 
answered all the expectations...as to its suitability 
...and ... that no part of the Asphalte had been 
damaged in the slightest degree from the Action of 
the water or the severe frosts of last Winter...' 

The use of coal tar asphalt is confirmed by infra-
red spectroscopy." Figure 1 shows similar 'finger 
prints' for the Wendover arm asphalt and for coal tar 
from Carrickfergus gas works produced in the 1960s 
which are quite different from petroleum bitumen. 
Note the distinct peaks in the finger-print region 500-
1000 (cm-') in the coal tar and the asphalt derived 
therefrom, reflecting their aromatic hydrocarbons. By 
way of contrast, the petroleum bitumens have more 
distinct peaks in the 2,800-3,000 (cm-') region, 
reflecting their higher content of aliphatic 
hydrocarbons. 

Asphalting of 21/2 miles of canal at a mean rate of 
220 yards per week was carried out over the next six 
months. The material was hot mixed on site and 
placed manually, which must have been a rather 
hazardous undertaking. It is, however, uncertain 
whether the asphalt was laid on the recommended 
facing of gravel. Recent inspection of remaining 
asphalt provided no evidence of underlying gravel; 
although a thin layer of sand may be seen beneath 
asphalt in the bed of the canal in a few places. 

Initially the asphalting was a success with leakage 
falling from 15 to 11/2 locks per day although the cost 
had risen from 7s 5d to lls 6d per lineal yard due to 
additional repair work and the excess costs of clearing 
mud from the canal bed. 

It is likely that some asphalting of the Tring summit 
on the main line using lime instead of chalk was 
carried out during 1858: '8'h October 1858. Read a 
letter dated Th  inst. from Mr. Lake reporting that the 
Asphalting on the Tring Summit is being carried on 
very satisfactorily, although progress has been 
comparatively slow in consequence of the time it takes 
to shift and drive the coffer dams which are 140 feet 
in length.' '8  

There are no references to leaks in the Wendover 
Arm in the Minutes until July 1871 when the 
Company Engineer Hubert Thomas reported: 'I have 
made a careful examination of the asphalte and find 
that more than half of it is entirely cracked and broken 
away at the top water level and, in some places the 
Leakage is so great that pieces of weed are taken 
away by the flow of water through the holes and it 
appears to me to be simply useless doing any 
thing.. "9  '9 
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Figure 1 

Extensive repuddling was necessary in 1871, 1875, 
1890 & 1896. By 1900 the Arm was in disrepair and 
little used, trade having been taken over by the rail 
link to Wendover. Sections of the asphalted arm 
required subsequent repairs, where the main damage 
to the asphalt lining occurred at water level. 

Attempts by Lord Rothschild and local farmers in 
1904 to force the Canal Company to re-water and 
repair the Arm were unsuccessful and closure was 
confirmed. 

Wendover Spring water was essential for the canal 
main line and for filling the various Tring reservoirs. 
Various options were considered and a pipeline was 
laid in the dry bed of the Arm from Drayton 
Beauchamp to the new pumping station at Tring in 
1912. This has worked satisfactorily up to the present 
but is currently leaking quite heavily. The Wendover 
Arm Trust is restoring the canal with an impermeable 
lining of bitumen sheeting and concrete with the aim 
of restoring navigation and continuing the supply of 
water to the Tring Summit. 

History of the Llangollen Arm including Asphalt 
Repairs 

Table 3 lists the chronology of the Ellesmere Canal 
with special reference to the Llangollen Arm. The 
history of the various associated canals is complex 
but an over-riding consideration was the continued 
supply of water for the canal from the River Dee at 
the Horseshoe Falls, Llantisilio beyond Llangollen. 
Water for this impressive structure was ensured when 
the Canal Company raised the water level and 
installed a regulating weir on Lake Bala. The Chirk 
and Pontcysyllte aqueducts were built initially as part 
of a proposed link between Chester and Shrewsbury 
but technical difficulties and competing canals shifted 
the main line eastwards to a junction with the Chester 
Canal at Hurleston near Nantwich.2° 

As with the Wendover Arm, it was realised that 
for little extra cost the Llangollen feeder could be 
made navigable. Construction along the north side 
of the Dee Valley proved difficult and the six miles 
took four years to complete with much of the Arm 
being cut through solid but unstable rock. It provided 
a useful outlet for the slate quarries above Valle Crucis 
and for limestone from Trevor Rocks. In addition to 
supplying the Llangollen Arm itself, the water was 
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Date 	Event  
1791 	Discussions about finks between Rivers Dee and Mersey and the Severn 

Construction of Ellesmere Canal in progress 
1801 	Chirk to Llanymynech section completed 

Completion of the Pontcysyltte aqueduct 
Completion of feeder arm from Trevor to Uantisilio via Llangollen 
Completion of Liverpool to Birmingham Junction Canal 	 
Formation of Shropshire Union Railways & Canal Company 
Chemical Industry founded at Trevor Basin  

1920 	Shropshire Union ceased ca o ca 	e 
1936 	Major breach at Llanymynech with closure of canal 
1938 	Last cargo Llangollen to Hurlesden at Nantwich  
1948 	Major breach at Sun Bank  on the Uangotlen Arm  
1950 	' Bowes Report recommends closure of one third of canal system including 

Llangollen Branch of the Ellesmere canal  
1956 	Concerted action prevents closure of the Llangollen Canal 
1957 	Asphalt repairs to the Llangollen Arm  
1990  f Major repairs to Llangollen Arm with Concrete Trough  

1795 

1805 
1808 
1835 
1846 
1867 

Table 3 

an important source for the Chester Canal and, from 
1833, the Middlewich Branch. Later in the 19th 
century water began to be supplied for industrial 
purposes, principally the London & North Western 
Railway's locomotive depot at Chester and the 
Monsanto chemical works at Cefn Mawr. In 1939, 
by which time there was no commercial traffic on 
the canal, more than a dozen industries had an 
agreement with the canal company for the supply of 
water. A legal challenge by the River Dee Catchment 
Board showed that there was no power to do this. 
In 1944 The canal's owner (by then the London 
Midland & Scottish Railway) promoted an Act to 
regularise the position, permitting the sale of water 
to continue for ten years. Coincidentally, in the same 
year another Act closed the canal to navigation. 

Discussions were held with the Mid & South East 
Cheshire Water Board about conveying drinking 
water to an enlarged reservoir at Hurleston. This 
received approval in the British Transport 
Commission Act 1954, together with a power to 
continue supplying industrial customers, subject to 
limitations on the amount abstracted from the Dee. 
The Wrexham Leader for 31 August 1956 reported 
`The saviour of the canal is the Mid and Southeast 
Cheshire Water Board'. The formal agreement with 
the water company was signed in 1957, and the works 
were opened in 1959.2' 

The Llangollen feeder had serious stability and 
leakage problems which culminated in a major failure 
at Sun Bank on 7 September 1945. A sudden breach 
in the Arm's bank drained the canal of some 2 million 
gallons of water. The resulting deluge washed a 120 
feet long gap in the railway embankment. The 3.35 
a.m. goods train from Chester plunged into the gap 
and was derailed, the driver killed and the fireman 
and guard injured. The subsequent enquiry revealed 
that there had been numerous leakages from the Arm  

over a considerable period but the immediate cause 
of the breach was a prolonged drought followed by 
recent heavy rain which aggravated the erosion of 
the canal bank that 'slid over the rock formation 
below it'. 

Major repairs with the restoration of the Feeder 
followed but repeated failures along the Trevor to 
Llangollen section led to repair with a concrete 
channel. The section beyond Llangollen, although 
little used for navigation, was essential for the water 
supply from Horseshoe Falls. In 1956 losses of some 
2 million gallons per day representing approximately 
one third of the water intake were occurring from 
50-60 holes along a 1/4-mile stretch of the Arm. 
Various options were considered and, following 
competitive tenders, an asphalt lining was adopted.22- 
23 Details of the contractors, costs and methods 
employed in the works have not been located. 

The Arm was closed for 12 weeks and the canal 
bed was excavated and lined with compacted crushed 
limestone; 3 inches on the bed and 1'A inches on the 
sides. Two distinct courses of hot-mixed asphalt, 
prepared some 45 miles distant and transported in 
insulated lorries, were used. The crushed limestone 
was covered with 2 inches asphalt comprising (by 
weight) 55% crushed stone, 28% sand, 9.5% filler 
and 7.7% bitumen. A top course (0.5 inch) of asphalt 
comprising 74% sand, 15% mineral filler and 11% 
bitumen was added .The nature and source of the 
bitumen is unknown but analysis indicates that it was 
petroleum-based (Figure 1). The asphalt lining was 
successful in reducing leakage by some 90% and is 
currently largely intact (Figure 2, although leakage 
from several holes in the bed amounts to some 1.0 
million gallons per day with the need for regular 
temporary repairs. 

Figure 2 

50 

  
            
        
      
       
            
         
         
       
       
          

       
            
            

      
          
       
         

  

         
        

        
       
       
        

         
         

         
         
          

         
        

        
         

        

         
      

        
      

        
      

        
        
          

       
          

    

       
        

          
           

         
         
         

         
       
         

 

        
         

        
         

  

        
        

        
      

         
          

       
         

         
      

       
        

        

          
        

            
       

        
       

       
        

          
         

         
         

       
         

       
          

         
  

 

  



Feature Wendover Arm Llangollen Arm 

Total length (miles) 6% 6 

Construction completed 1797 1808 

Total water flow 

(million gals/day) 

2.0 6.2 

Asphalt repairs 1857 1957 

Base lining for asphalt unspecified 

gravel/sand facing 

compacted crushed 

limestone 1%- 3ins 

Length of asphalt (miles) 2% % 

Asphalt thickness (ins) 2 2% 

Original bitumen content (%) 33 8-10 

Binder content (%) and type 25 	coal tar 15 	petroleum bitumen 

Arm closure and asphalting rate 

(yds/week) 

6 months (220) 3 months (70) 

Leakage pre-repairs 

(million gals/day) 

0.84 2.0 

Leakage post-repair 

(million gals/day) 

0.08 —0.2 

Integrity of asphalt (yr.) 10-15 —50 

Data assembled from historical references and analysis of asphalt samples 

Table 4 

Comparison of Wendover and Llangollen Arms and 
Asphalt Repairs 

Table 4 compares the principal features of the two 
Arms, the nature ofthe asphalt repair and some details 
of performance for each. The Arms are of similar 
length built during the hey-day of canal engineering 
at the turn of the 18th Century. Both were lock-free, 
although a stop-lock was built near the junction of 
the Wendover Arm and the Grand Junction Canal in 
1898 to reduce water loss from the Tring summit. 
Both Arms have some geological instability, although 
this is more serious for the Llangollen Arm, which is 
built along the steep bank of the River Dee. For both 
Arms, water losses of approximately one third of the 
total expected water flow were occurring prior to 
the asphalting and, at least in the short term, this was 
reduced by 90%. Asphalting occurred one century 
earlier for the Wendover arm and this represented 
the experimental pioneering use of asphalt in hydraulic 
engineering. This was reflected in the higher tar 
content of the Wendover asphalt, which far exceeds 
current recommended levels, and was probably the 
major reason for its failure24.25. In addition, the use 
of softer coal tar with a lower stiffness than is 
currently used would have caused instability,  

especially during hot weather and low 
water levels. The failure to adequately 
line the canal with a suitable granular 
base prior to asphalting would also 
have contributed of its instability." 

The rate of asphalting along the 
Wendover arm was commendably 
rapid, considering the lack of 
mechanical aids available at that time. 
The technical standard of the 
asphalting appears to have been high 
as judged by the uniformity of the 
remaining asphalt in the base of the 
canal and lack of jointing 
inconsistencies. No data is available for 
the contract cost ofthe Llangollen Arm 
repairs and thus a comparison of the 
costings of the two projects cannot be 
undertaken. 

It would appear that the early failure 
of the Wendover asphalt related to its 
`over-filled' composition and 
inadequacy of preparation of the canal 
bed. Nevertheless the work 
represented a significant step forward 
in the development of hydraulic 
engineering. 
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Correspondence 

Self-publishing your book: a personal experience 

(RCHS Journal, November 2008, 153-155) 

I would add two things to Howard Mallinson's 
article. 

One essential piece of information any publisher 
must be aware of is the legal obligation to deposit 
a copy of the book within one month of publication 
with the British Library's Legal Deposit Office at 
Boston Spa. A further five copies must be retained 
in case the other Legal Deposit Libraries claim a 
copy. They usually do this through their Agent in 
London. 

Secondly, and this probably applies to all 
authors, not just those self-publishing, do get 
someone else to read through your manuscript. It  

is hard enough to proof-read your own writing but 
a self-publisher also needs to be his own editor. 
Whilst the author may know the subject inside out 
and backwards - and may even be too close to it -
the text may not be clear to someone else. An 
independent review can often make a better book. 
This can equally apply to authors using commercial 
publishing houses as many seem to have given up 
exercising editorial control over what they publish. 

Michael Messenger 
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As a former publisher and an author published by a 
mainstream transport publisher I read Howard 
Mallinson's account of his self-publishing 
experiences with interest. I hope that I might be 
permitted some comments. 
I think that he is unfairly sweeping in his 
condemnation of what commercial publishers will 
and will not accept. Many publishers would 
consider something like Mr Mallinson's illustrated 
biographical notes or annotated bibliography as the 
items that distinguish his book from others in the 
same field and would have no problem with them. 

Mr Mallinson touches on 'digital production' and 
suggests that it is somehow inferior, but pretty 
much all commercial printing is digital nowadays. 
In fact most printers will require the customer to 
supply the publication to be printed in a digital 
format as few of them have in-house design staff to 
produce it. There is a wide range of software for 
page design available at a wide range of prices 
although for occasional use the humble word 
processor may be adequate. I recently designed 
and had printed a full colour 16pp guide book for a 
private railway using Microsoft Word, but 
professional software would be better for anything 
larger. 

As Mr Mallinson suggests, book pricing is a bit 
of a black art. When I was the publisher for a small 
society the sales officer set cover prices at three 
times the cost of production. This would have 
made the society a profit even if all copies were 
sold to the trade; 33% discount was normal then. I 
understand that the mark-up for London publishers 
with large runs will be five or six times the cost of 
production and that 40% discount to booksellers is 
now the norm. 

On the subject of ISBNs (International Standard 
Book Numbers), Nielsen make a charge for their 
services. For a new publisher to be registered, 
allocated a prefix and ten ISBNs the charge is 
currently 105.75 including VAT; additional 
numbers are cheaper. When the agency was first 
established by Whitaker, of the Almanac, there was 
no charge. 	 Peter Johnson 

One point not mentioned in Howard Mallinson's 
most informative article was that if you self-publish 
you are of course your own editor. To quote 
David Joy's article 'Book Publication' (RCHS 
Journal, July 2005, 78): 'It is all too easy to get 
too close to what you have written, overlooking 

such fundamental failings as lack of clarity, 
tediously complex sentences and basic grammatical 
errors'. 

To this I would add the danger of assuming the 
reader will know more than he or she actually 
does, and the tendency of some authors to include 
everything they have discovered, whether or not 
the reader is likely to be interested. 

I strongly recommend that anyone contemplating 
self-publishing asks someone they respect to read 
through their draft book critically and note any 
comments. The person does not have to be an 
expert on the subject: indeed it is probably better if 
he or she is not. 

A second technique I would advise is to read 
through the draft aloud. I used to do this when I 
was Journal editor, and I was always ashamed of 
the number of errors and ambiguities I discovered 
even though I had already read the article at least 
three times. 	 Peter Brown 

South Shropshire's Place in Aviation History 
(RCHS Journal, November 2008, 166-168) 

I was most interested to see Bryan Heatley's article 
on Ernest Maund's flight at Stokesay Castle in or 
about 1904. I am aware of at least one other 
candidate for the claim to be 'the first Briton to 
make a successful flight in a heavier than air 
machine', and I would not be surprised to learn of 
others. 

In 2007 Llygad Gwalch of Pwllheli published A 
Pembrokeshire Pioneer by Roscoe Howells (ISBN 
1-84524-084-7, 978-1-84524-084-4). This little 
book describes how Bill Frost, a carpenter and 
builder of Saundersfoot patented his design for a 
flying machine as early as 1894 (reference no. 
20431/94) and then went on to build and fly it. The 
flight took place in late-September 1896 at 
Griffithston Hill, Saundersfoot, and Bill Frost is 
said to have covered over 500 yards before the 
undercarriage caught in a tree, and the aircraft 
came down in brambles — fortunately without any 
significant injury to the pilot. The very same night 
Pembrokeshire was struck by a ferocious storm, 
and the flimsy aircraft was totally wrecked. In the 
context of the time, it seems that Bill Frost's 
contemporaries thought he was crazy, so whilst the 
local press reported the damage wrought by the 
storm it did not mention Bill Frost, and the demise 
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of his aircraft. As Roscoe Howells remarks 'In 
today's parlance Bill Frost's flight was strictly a 
non-event. Had he cleared the tree it would have 
been an entirely different matter.' 

Roscoe Howells is a respected Pembrokeshire 
author now well into his eighties. As a youngster 
he knew Bill Frost and his family, and he is able to 
recount something of local opinion about Bill 
Frost's remarkable venture. Anyone interested in 
learning more should see the book. 

Martin R Connop Price 

Reading the article about South Shropshire 
Aviation and the demonstrations of 'flying 
machines' reminded me of a conversation I had 
some years ago with my late father; he told me 
how as a boy he cycled the seven miles from his 
home in Woodbridge, Suffolk to Rushmere Heath 
on the outskirts of Ipswich to attend a flying 
demonstration of an aeroplane. This must have 
been around 1909 (he was born in 1897) as he had 
never before seen such a machine. 

Admission cost was sixpence and the aeroplane 
arrived in pieces on a horse and cart from Ipswich 
railway station. After assembly it was started and 
the pilot flew it on a short circuit round the heath. 
It seems as if this kind of thing was a regular 
entertainment at the time. Is more known of the 
activities of those who put on the entertainment? 

Richard Tyson 

I read Bryan Heatley's article on with great 
interest. It lifted our esteemed Journal in more 
ways than one. 

Although I have no hard data to add to his 
carefully researched findings, there is one echo 
from the distant past that is, at the very least, a 
curious coincidence. In The Secret Battleplane 
(1916) the writer of boys' adventure stories, Percy 
F Westerman, starts his story with some vivid 
descriptions of a motor-bicycle ride through 
snowbound Shropshire. The hero encounters an 
inventor somewhere near Wenlock Edge; he is 
working on a new form of aircraft. The narrative 
describes at least one flight above Shropshire 
before the aircraft — a species of omithopter with 
flapping wings — goes off to grapple with 
Zeppelins. 

The descriptions of Shropshire topography 
suggest that Westerman had some knowledge of  

the area. One wonders if he had heard of, or 
witnessed, the works of Messrs Maund, Maxfield, 
Hotchkiss et al. 	 R A S Hennessey 

Brian Heatley replies: I was very interested in Mr 
Hennessey's letter to the Journal. I have managed 
to buy a copy of Percy F Westerman's book The 
Secret Battleplane, published and set in 1916. It is 
a strange coincidence that the two boys chanced 
upon an aircraft constructor so near to where 
Maund built his machine a few years earlier. 
Westerman refers to a very sophisticated aeroplane 
much different to that which I described in my 
article. He states that the inventor's hangar was 12 
miles south of Shrewsbury; this would be no more 
than 3 miles from the field used by Maund. 
Westerman's story is well worth reading. 

The Wharncliffe Meeting 
(RCHS Journal, November 2008, 179-182) 

I was interested to see this article by Keith 
Fenwick and Peter Bloomfield, particularly as 
parliamentary procedure and the part individual 
parliamentarians played in this seem to me to 
remain a little explored area of railway history. 

However the first baron Wharncliffe's role in 
railways is very much understated. His 
participation was not confined to the Dundee & 
Newtyle Railway. The family did have estates in 
Scotland and also Cornwall, but their main interest 
where their seat was Wortley Hall, near Penistone. 
Much of their prosperity arose from their coal 
mines in Yorkshire. In 1836 Wharncliffe was a 
member of the Sheffield provisional committee of 
the Sheffield, Ashton-under-Lyne & Manchester 
Railway (later the Manchester, Sheffield & 
Lincolnshire) and soon became chairman of the 
directing committee, subsequently the board of 
directors. He resigned in 1840 after a difference of 
opinion with his colleagues on a subject of great 
importance for which, according to George Dow 
(Great Central, 1, 32), no explanation survives. 
One grandson, the first Earl, was a director of the 
MSLR for 30 years before becoming chairman in 
succession to Sir Edward Watkin. Another, the 
earl's cousin, Charles Beilby Stuart Wortley 
(created Lord Stuart of Wortley in 1916) was a 
director of the MSLR and Great Central from 1803 
until 1922. 	 David Hodgkins 
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An English Legacy: some noteworthy links 
between the early railways in America and 
England 
(RCHS Journal, November 2008, 169-179) 

At the end of his article, Mr Levitt links the left-
hand running of the former Chicago & North 
Western Railway to 'the English Legacy'. It is 
perhaps fortuitous that TRAINS magazine, in the 
`Ask Trains' column of their August 2008 issue, 
quotes research from 1989 which propounded that 
this did not arise from following English practice 
but came about with the doubling of the Galena & 
Chicago Union Rail Road in 1855. The preference 
that their existing station buildings should be 
adjacent to the Chicago-bound track resulted in the 
existing track taking this role and the additional 
track becoming the out-bound one — hence the left- 
hand running. 	 Richard Maund 

Alan Levitt replies: I appreciate Mr Maund's 
comments. I should have stated that — although 
there are apparently no historic records evidencing 
the origin of the Chicago & North-Western 
Railway's left-hand running—the 'English Legacy 
Theory' is but one of four often-cited explanations. 
The other assertions hold that the Galena & 
Chicago Union Rail Road did not wish to re-site 
station buildings when double-tracking was 
undertaken (as Mr Maund noted); that the Chicago 
& North-Western Rail-Road did not wish to re-site 
station buildings when double-tracking was 
undertaken; and, that left-hand running was a 
consequence of the track layout at the C&N-W's 
original Chicago station. (The latter is not as 
improbable as it might seem! The New-York 
Central & Harlem River Rail-Road had left-hand 
running on its tracks leading into Grand Central 
Depot in the 1870s. The New-York & New-Haven 
Rail-Road had running rights over these tracks, 
and resultantly, also had a tranche of left-hand 
running. The origin and reasons for this left-hand 
running are also elusive!) 

Dutch River Milestone 

The photograph shows a milestone on the north 
bank of the Dutch River, near Goole, East 
Yorkshire, approximately half a mile south-west of 
the point where the former NER Thorne Junction-
Goole railway line crosses it, at NGR SE 723 221. 

The mileage depicted is 36 miles - but from where? 
Apart from a short length of the river near the 

docks at Goole, the Dutch River is not now used 
for navigation owing to the fact that it is effectively 
a cul-de-sac following the closure of Stainforth 
Lock, near Doncaster, which once gave access to 
the Stainforth & Keadby Canal and River Don 
Navigation, and thus to onward navigation to 
industrial south Yorkshire. The opening of the 
New Junction Canal in 1905 provided a better, 
non-tidal link via the Aire & Calder Canal to 
Goole, leading to the abandonment of Stainforth 
Lock and the Dutch River for navigation. 

The use of a cartographer's wheel on 1:50 000 
OS sheets provides a likely answer to the distance 
depicted on the milestone: it seems certain that this 
location is 36 miles from the Sheffield Basin of the 
Sheffield & Tinsley Canal, the head of navigation 
for anyone proceeding upstream from Goole via 
the Dutch River in the days when Stainforth Lock 
was available. 

I have walked the whole length of the Dutch 
River and River Don and I have not discovered any 
other milestones extant. This seems to be a rare 
survivor of a route long unavailable to navigation. 

Andrew K Overton 

Milestone at NGR SE 723221 
(Andrew K Overton) 
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John Marshall (1922-2008) 

John Marshall, who died on 12 November aged 86, 
will probably be best remembered for two particularly 
scholarly works, among the tens of thousands of 
words he wrote about railway and civil engineering 
history. They are his three-volume history of the 
Lancashire and Yorkshire Railway (1969 to 1972) -
which he greatly disliked being described as 
`definitive' — and his Biographical Dictionary of 
Railway Engineers, the second revised edition of 
which was published by the Society in 2003. 

However for a number of men, now in middle age, 
he will be remembered as the strict but enthusiastic 
teacher who turned them from inky-fingered 
schoolboy train spotters into life-long enthusiasts. The 
first half dozen were among those who dragged 
themselves unwillingly into the woodwork room at 
Canon Slade Grammar School in Bolton one 
afternoon in 1960 to meet the new teacher, head of 
the quaintly named Handicrafts Department. One of 
the little scruffs spotted a copy of the latest Railway 
Modeller on his desk. Was Sir interested in railways? 
Yes. Would Sir lead a school railway society which 
we had long wanted. Yes. 

And so it started. We had lectures from visiting 
speakers and film shows, usually attended by John's 
two sons, Simon and Andrew, who sat quietly at the 
back apparently rather intimidated by boisterous older 
boys. But there were also The Trips. John took us 
far and wide to great locomotive works, engine sheds, 
goods yards, industrial railways and key signal boxes. 
He marched us along closed, and some not quite 
closed yet, lines through tunnels and over viaducts. 
He strode out ahead in sturdy walking shoes, a thick 
brown suit, always worn with shirt and tie, and a 
battered old rucksack containing pen, paper, camera, 
sandwiches and an OS one-inch map of wherever it 
was. We were expected to keep up with his pace. 

So we were when we had a reunion, forty years 
on, at the Severn Valley Railway. We included by 
then a senior television executive, an internationally 
renowned university professor of chemistry, a chief 
librarian and a top British Rail manager. To John it 
appeared we were still 13-year-old boys. We did 
keep up with his pace once more, but it was much  

harder work. John in his seventies looked and 
behaved just the same and the rucksack was that 
original accessory. 

John was born in the Sherwood district of 
Nottingham on May Day 1922. He was an early train 
spotter himself and he saw a Midland 'Spinner' at 
work on an express and, on a bicycle trip to the 
ECM1L, what he described as 'a great big grey whale'. 
It was Silver Link on its test run from Doncaster. 

After leaving the Mundella School in Nottingham 
he worked briefly as a mechanical engineer at the 
John Player's cigarette factory before being 
conscripted into the RAF as a wireless mechanic. 

Throughout his life John's other great passion was 
music and, as he said , to preserve his sanity he taught 
himself the flute while out on duty at isolated 
transmission stations in Thailand and India until he 
was good enough to join the Calcutta Symphony 
Orchestra. Not long after the war he built his own 
harpsichord from scratch. 

He trained as a teacher in the late 1940s at 
Loughborough where he met his future wife, Ann. 

He joined the R&CHS in March 1975 and soon 
became a leading contributor to the life of the North 
West Group including the organisation of the 1980 
AGM weekend. Allan Brackenbury recalls 'John was 
already a well-established and respected figure in 
railway history circles. Frankly, we felt it was an 
honour to have him join'. 

John took early retirement from teaching and in 
1982 he moved to Bewdley, Worcestershire to a 
house within sight of the Severn Valley which he 
described as his '12 inches to the foot model railway'. 
He took a variety of roles on the preserved line 
ranging from ticket inspector to using his wood-
working skills to restore Gresley teak-bodied 
coaches, which he fondly remembered from his 
boyhood days. He dismissed his work as just 'odd 
jobs'. 

He was equally modest about another book, The 
Guinness Book of Railway Facts and Feats, which, 
in its six editions, is arguably the best selling railway 
book of all time. 	 BW 
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Reviews 

Samuel Morton PETO (1809-1889); the achievements and failings of a great railway 
developer — John G Cox 

128pp, A5, 55 photographs, 11 maps, hardback, The Railway & Canal Historical Society, 2008, ISBN 978 0 901461 56 
8, available from the R&CHS Sales Officer, 4 Broadway, Lincoln LN2 1SH, £24.95 (p&p included) 

Peto's career, or at least its unfortunate demise, has 
acquired a sudden topicality with the 2007-2008 
credit crunch. Peto was a victim of another notorious 
banking failure, the Overend-Gurney failure of 10 
May 1866. John Cox gives a succinct description of 
these financial arrangements, described as 'bogus' by 
the Economist of the time, and the manner in which 
the London, Chatham & Dover Railway pursued Peto 
through the courts leading to a bankruptcy hearing 
in 1868. The Company was awarded more than 1.25 
million, with Betts and Crampton, his partners, also 
liable. Cox does his best to unravel the aftermath, 
and Peto's last hurrahs. 
The bulk of the book is, of course, concerned with 
Peto's successes, as one of the most influential railway 
contractors of the age. With the background of a 
building contractor, Peto easily made the transition 
to the railway age. Remarkably he was able to secure 
payment from Brunel for his Great Western Railway 
contracts on equable terms and then forged a strong 
relationship with Robert Stephenson. Taking a 
personal interest in the development of Lowestoft, 
he also acquired an estate at nearby Somerleyton. 
As these works drew to a close, he was already 
engaged on the Southampton & Dorchester and Great 
Northern Railways. In both cases he was criticised 
for the rates he charged. Cox has found some detail 
on the latter, suggesting Peto's profits were high. 

There is some evidence that his first wife was 
dissatisfied with the time he spent away on business. 
His second wife, Sarah Kelsall, must have been fully 
occupied with bringing up fifteen children, although 

British Railway Enthusiasm — Ian Carter 

apparently influential in making sure that their London 
townhouse was in the West End. 

Peto's original business partner was his brother-
in-law Thomas Grissell. Grissell seems to have taken 
fright at the risks associated with railway building at 
the height of the mania years and they separated in 
1846. Cox is, however, clear that henceforth Peto 
was resolved to be a railway capitalist as much as a 
contractor, using shares to help drive business his 
way. For the next twenty years his partner was 
Edward Ladd Betts. 

Peto's best known partner was Thomas Brassey, 
but as Cox reveals, many of their joint ventures, 
notably the Grand Trunk Railway in Canada and the 
London, Tilbury & Southend Railway, were 
financially disastrous. 

Before Cox's work we had to rely on Peto's son's 
largely laudatory account of his father's career. 
Although this provides some insight into his 
relationships and views, it is uncritical and makes no 
attempt to analyse his business affairs and acumen. 
Using records of railway companies, the reports of 
the press and occasional Parliamentary testimony, 
Cox has been able to build up a picture of Peto's 
business. The verdict has to be that he was a 
successful railway builder but a poor businessman. 
One gets the impression that for Peto it was the 
activity that motivated him, rather than an insight 
into profitable enterprises. He compares 
unfavourably with Thomas Brassey, who may have 
been less ostentatious in his business activity, but was 
ultimately one of the most successful entrepreneurs 
of the nineteenth century. 	MIKE CHRIMES 

316pp, 160x240 mm, 2 maps, 28 tables, hardback, Manchester University Press, Oxford Road, Manchester MI3 9NR, 
2008, ISBN 978 0 7190 6566 8, £60.00 

This is one of a series entitled Studies in Popular Vice-president David St John Thomas and his father; 
Culture. There have, of course, been previous books others include H A Valiance (1966) The Railway 
touching on the topic of British railway enthusiasm. Enthusiast's Bedside Book and 0 S Nock (1968) The 
Perhaps the best is Double Headed (1963) by our Railway Enthusiast's Encyclopedia. This one aims 
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to be a scholarly study of railways as a hobby and 
looks in depth at trainspotting, book and magazine 
publishing, preserved lines, collecting railway 
artefacts and a lot about the various branches of 
model railways. Some may feel the last receives rather 
more than its share of space. 

Mr Carter begins with an examination of George 
Ottley's assertion that there was a 'railway book 
mania' between 1947 and the 1970s and concludes 
that book mania in that era was general, rather than 
confined to railways. He summarises the 
achievements of, inter alia, Oakwood, Ian Allan, 
David & Charles and, later, Oxford Publishing 
Company, tracing marketing and other changes. 
Parallel with this he discusses railway magazines, 
distinguishing between those for professionals, for 
railway modellers, and 'others'. He appears to ignore 
most scholarly periodicals like the Journal of 
Transport History and our own Journal (the RCHS 
receives just one incidental mention in the book). 

Trainspotting has had, unfairly, to endure scorn, 
but the Ian Allan ABCs which fed that enthusiasm 
sold in huge numbers and, although trainspotters 
declined in numbers with the demise of main line 
steam, many moved into other areas of railway 
enthusiasm. One of these is the preservation 
movement effectively founded in 1950 by the Talyllyn 
and since greatly expanded. Do preserved railways  

concentrate on the 'heritage' aspect or on running a 
business? How 'professional' should they be? As a 
corollary of this, Mr Carter outline in detail the 
remarkable post-1990 story of the Welsh Highland 
Railway; some Victorian railway entrepreneurs could 
have identified with the Festiniog Railway's activities 
in the field of railways realpolitik. 

The book considers sundry aspects of model 
railways — modelling societies, working miniature 
railways (`model engineering') and, more commercial 
than either, 'toy trains' — and the problems each faced 
and still face. The differing and competing scales and 
gauges of the latter beggar belief, Mr Carter's and 
ours. 

He is pessimistic about the future of railway 
enthusiasm. Perhaps all its forms are past their peak, 
though he says little on the writing of railway history 
and collection of railway artefacts, which still flourish. 
The book assembles a wealth of information, 
entertainingly written. No illustrations (bar one or 
two on the dust cover) but the 28 tables support many 
arguments cogently. 

It will not necessarily be 'the definitive account of 
its subject' proclaimed by the General Editor's 
Foreword. Political comment is often casually or 
gratuitously dragged in and there are more misprints 
than one would expect in a scholarly work. 

PHILIP SCOWCROFT 

A Triumph of Restoration — Oxford Rewley Road Station — Lance Adlam and Bill Simpson 

80 pp, 172x250mm, 72 b&w illustrations, paperback, Lamplight Publications, 260 Colwell Drive, Witney, Oxfordshire 
OX28 5LW www.Iamplightpublications.co.uk, 2008, ISBN 978 1 899246 21 2, £9. 95 

This book follows closely on the book on the same the ancient city. Decades of lesser importance than 
subject by Munby, Simmonds, Tyler and Wilkinson the GWR line straight to London and the North, 
reviewed in Journal 196. However, the subject is of Rewley Road had a steady genteel decline until its 
considerable interest and the overlaps between the site was needed for the new Oxford Business School. 
two books are acceptable. 	 Happily, this led to the station being dismantled and 

Had it been a more important station in the railway re-erected at Quainton Road. 
system, Oxford Rewley Road would have been as 	This book describes the early history of the station 
famous as it deserved for its architectural and and, in more detail, the story of the detailed survey 
historical interest. It was built at the same time as the made of it before dismantling and the detail of its 
Crystal Palace with some of its cast iron components reconstruction at Quainton. Joint author Adlam was 
cast in the very same moulds. Opened on 20 May the architect responsible not only for the 
1851, three weeks after the Crystal Palace, it was a reconstruction but also for the design of the new port 
beacon of modern architecture as the terminus of the cochere which substitutes for the long lost original. 
Buckinghamshire Railway (eventually the LMS) in An important and interesting book. 

MARTIN BARNES 
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The Framlingham Branch — Peter Paye 

248pp, A5, 134 illustrations, 2 maps, 29 diagrams and timetables, paperback, Oakwood Press, PO Box 13, Usk, 
Monmouthshire NP17 IYS, 2008, ISBN 978 0 85361 678 8, £15.95 (p&p included) 

Some coverage of the Framlingham Branch has 
appeared previously but now Peter Paye has 
produced a comprehensive account devoted entirely 
to the East Suffolk branch which served the historic 
town and agricultural railhead of Framlingham. 
Readers will note the remarkable number of 
illustrations, many of which were taken by a local 
GP., the late Dr I C Allen, whose contacts enabled 
him to record many special and normal workings. 
Although the line was never a light railway, the 
illustrations include the mixed trains which handled 
most of the substantial goods traffic. 

Following the publisher's usual format, opening 
chapters describe the background and opening of the 
line and the years up to 1923. Examination of the  

statistics table in Chapter 3 shows that the decline of 
the line had started even in the 1920s as road transport 
eroded passenger and local agricultural traffic. This 
was well before closure to passengers (1952) and 
goods (1965). Events in both world wars are 
mentioned briefly but not illustrated. 

Other chapters describe the route, then the 
operations and staff, with a last chapter about the 
locomotives and stock used during the 106 years of 
operation. Lists of crossings and bridges and a one-
page index conclude the book. As many of the 
locations are easy to visit by car, bus or on foot at 
the time of writing, a further appendix describing the 
situation now would have been interesting. 

RICHARD TYSON 

British Quakers in Commerce and Industry 1775 - 1920 — Edward H Milligan 

622pp, 296x210mm, 181 illustrations, paperback, Sessions Book Trust, The Ebor Press, York Y031 9HS, 2007, ISBN 
978 1 85072 367 7, £30 (UK p&p £5) 

This meticulous and monumental work includes every 
trade from accountant to yeoman via bedstead 
makers, fellmongers, haymen, shalloon 
manufacturers, whalebone cutters and a host of 
others. It is an object lesson in accessibility as a result 
of an easily understood methodology and layout 
coupled with exemplary indices of occupations and 
places. It will be a standard reference work for many 
years but is also a pleasure to dip into at random. 

The transport enthusiast or researcher will find 
many interesting entries. These include many 
engineers, of varying specialities and a number of 
railway directors, of the latter notably the Ellis and 
Pease families. It is not, however, just the Bradshaws 
and Edmondsons, although they will be found, who 
feature. Where else would the researcher find John 
Henry Holmes, designer of carriage dynamos for the 
Midland Railway, or Henry Casson, Master of the 
Horse Department of the North Eastern Railway? 

WILLIAM FEATHERSTONE 

Early Railways of West File: an Industrial and Social Commentary — A W Brotchie and 
Harry Jack 

334pp, 270x210mm, 291 b&w illustrations, 16 colour, hardback, Stenlake Publishing Ltd, 54-58 Mill Square, Catrine, 
Ayrshire KA5 6RD, 2007, ISBN 978 1 84033 409 8, £40 (including p&p) 

It is a rare pleasure, in these degenerate days, to 
handle a volume so profusely illustrated, so beautifully 
designed and so handsomely produced. The content 
is equally impressive. It deals with three neighbouring 
railways which carried coal from the Dunfermline area 

down to the Forth — the Elgin, the Halbeath and the 
Fordell — as well as a handful of minor lines, some 
previously unrecorded. Their complex history, most 
of it never told before, from the mid-eighteenth 
century to their final demise in the twentieth is deeply 
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researched and meticulously recorded. This 
pioneering work in the largely unexplored realm of 
early Scottish railways is singularly welcome. 

The authors describe the coal industry and the 
harbours, the changing ownership of the railways, 
their engineering and remains, permanent way, 
waggons and locomotives. They even establish the 
fate of George Stephenson's Kilmarnock engine. 
They write with authority, clarity and, on occasion, 
humour. Because they do not neglect the social angle, 
the story is unusually human. It is, moreover,  

important. Just as the Fife coalfield was substantial 
and long-lived, so too were its railways. While their 
main inspiration and some of the expertise came from 
Newcastle, they retained a distinctive character and 
their contribution to the economy of Fife was 
immense. As the Earl of Elgin says in his foreword, 
theirs was 'a most valuable achievement'. 

Likewise, the authors' achievement is most valuable 
and their book's contribution to early railway history 
is immense. Its price may seem high, but it is worth 
every penny. 	 MICHAEL LEWIS 

Caledonian Railway Livery — Jim Macintosh 

328pp, 275x214 mm, 580 b&w photographs, 54 colour illustrations, 23 plans & drawings, hardback, Lightmoor Press 
and the Caledonian Railway Association, Unit 144B Lydney Trading Estate, Harbour Road, Lydney, Gloucestershire 
GL15 5EJ, www.Iightmoor.co.uk, 2008, ISBN 978 1 899889 28 0, £30.00 

The Caledonian Railway's striking blue livery was 
perhaps its most readily identifiable feature, even 
though only the passenger locomotives carried it. This 
substantial volume considers in some detail the 
various liveries used by the company between 1845 
and 1923. 

The 'Prelude' in colour contains a selection of 
paintings and models, mainly of locomotives. An 
introductory chapter is followed by four on 
locomotives and one on rolling stock. In each case  

the rules and practice for the application of colour 
and lining are examined, both overall and as applied 
to parts such as buffer beams, footsteps and 
axleboxes. The design and positioning of 
numberplates, lettering and coats of arms are also 
covered. Eleven appendices cover more detailed 
matters, including a chronology and a summary of 
locomotive orders. This lavishly illustrated book is 
likely to become the definitive work on its specialist 
subject. 	 GRAHAM BIRD 

The Railways and Locomotives of the Lilleshall Company — Bob Yate 

136pp, A4, 120 photographs, 23 maps/diagrams, hardback, Irwell Press Ltd, 59A High Street, Clophill, Bedfordshire 
MK45 4BE, wwvv.irwellpress.co.uk, 2008, ISBN 978 1 903266 86 1, £20.95 (+ p&p £2.00) 

This is a beautifully produced book on art paper 
with excellent reproduction of photographs and 
Ordnance Survey maps. The area around 
Coalbrookdale is well known as one of the earliest 
to industrialize. The Lilleshall Company came to be 
the largest employer in the region exploiting the local 
coal, iron and limestone reserves. The origins of the 
Company lay with the Leveson-Gower family who 
made their fortune in the wool trade in 
Wolverhampton from the 15th century onwards. The 
2nd Earl Gower married the daughter of the Duke of 
Bridgewater in 1748 and this link prompted him to  

develop his mineral assets and foster canals to carry 
them. Most of these enterprises were nationalized in 
1947, but in the late 20th century these industries 
declined and have long since ceased to operate. From 
1850 onwards the Company embraced railways, in 
some cases converting existing tramways and in other 
cases building new lines to connect with the main 
line network; there were also narrow gauge lines and 
cable worked inclines. The railways lasted till 1958 
when the last remnants closed in line with the decline 
of the industries they served. Truly a fascinating and 
well researched, detailed study of a vanished part of 
our industrial heritage. 	WARWICK BURTON 
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The Railway and Modernity: time, space and the machine ensemble — Matthew Beaumont 
& Michael Freeman (eds) 

262pp, 150x225mm, 16pp illustrations, paperback, 2008, Peter Lang International Academic Publishers, Hochfeldstrasse 
32, Postfach 746, CH-300, Bern 9, Switzerland ISBN 978 3 03911 024 7, £34.00 

This book comprises ten essays, mainly on abstruse 
academic topics. They explore a variety of themes, 
some more psycho-analytical than historical, 
beginning with an analogy between the supposed 
mental detachment created by rail travel between the 
passenger and the moving landscape seen through 
the carriage window and Victorian visual 
entertainments such as panoramas and dioramas, 
followed by an expansion of the same argument into 
the world of films and cinema. Next are an 
examination of the railway's impact on modern 
literature in terms of the conquest of time and speed, 
as exemplified by D H Lawrence in Sons and Lovers, 
and the perceived (rightly or wrongly) sense of unease 
engendered on the Underground — the 'phobic 
underground experience'. 

Two contributors reflect on crime, actual and 
imagined, induced in fact and fiction by the confines 
of the railway compartment. Both examine Freud's 
attempt to relate Oedipal tendencies to the 
combination of an enclosed compartment and the 
jolting motion of the train. What would he have made 
of today's smooth-running comparlinentless trains? 
Two essays relate to the 'death trains' to Auschwitz  

in Hitler's 'Final Solution', one exploring the Polish 
writer Barowski's contention in 1976 that they 
prefaced the decline of modern society, comparing it 
with Emile Zold's more optimistic outlook in La Bete 
Humaine. The other considers the ethics of French 
railway workers and management in operating trains 
of deportees to Germany and the subsequent social 
repercussions. To discover these themes one has to 
dig through layers of near-impenetrable English, 
which is surprising when co-editor Michael Freeman's 
Railways and the Victorian Imagination (1999) is 
admirably readable. 

An account by Adrian Gregory of a little-known 
attempt by Lloyd George's World War I government 
to discourage rail travel by increasing fares, arousing 
strong protests from London commuters and 
allegations in the popular press that wealthy Jews 
were crowding the trains to escape enemy bombing, 
is lucid. Second in the readability stakes is Ian Carter's 
knowledgeable review of the rise and forecast demise 
of railway modelling in The Little World Where You 
Don Live: railway modelling, an entertaining history 
of a long-standing hobby. 	GORDON BIDDLE 

Red Panniers: Last Steam on the Underground — John Scott-Morgan & Kirk Martin 

176pp, 280x220mm, 159 colour and 168 b&w photographs, 9 plans and diagrams, facsimile documents, hardback, 
Lightmoor Press, Unit 144B Lydney Trading Estate, Harbour Road, Lydney, Gloucestershire GL15 5EJ, 2008, ISBN 
978 1 899889 27 3, £27.00 (+ p&p £3.50) 

Published in association with the London Transport 
Museum, this is an in-depth study of the ex-GWR 
pannier tanks that were purchased from BR by 
London Transport between 1956 and 1963. They 
worked mainly engineering and rubbish trains on the 
LT system until 1971. The book covers its subject 
from several angles and the text is abundantly 
illustrated. 

John Scott-Morgan begins with a brief background 
history of the locomotive type, then of their LT 
predecessors, before telling the story of their 
acquisition and operation—based on primary sources. 
Kirk Martin then describes his brief LT career working  

with the pannier tanks as a cleaner and fireman, and 
three photographers tell of their expeditions to 
photograph the locos at work. Final chapters deal 
with Lillie Bridge and Neasden steam depots and the 
farewell special that ran on the withdrawal of the 
last three locos. Appendices cover individual 
locomotive histories and a summary of engineering 
wagons. 

Overall this is a nicely balanced book that will 
appeal to both historians and enthusiasts. However, 
it is over-illustrated and would have benefitted from 
a judicious omission of poor-quality photographs. 

TIM EDMONDS 
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A Portrait of the North Eastern Railway — David & Claire Williamson and Michael Grocock 

140 pp, A4, 275 photographs, 1 map, paperback, North Eastern Railway Association, 31 Moreton Avenue, Stretford, 
Manchester M32 6PH, 2008, ISBN 978 1 873513 58 3, £16.95 (+ p&p £3) 

The North Eastern Railway came into existence in 
1854 out of the wreckage of George Hudson's 
railway empire. It later took over the Newcastle & 
Carlisle, Stockton & Darlington and Blyth & Tyne 
Railways in the1860s and 70s. This made it unique 
among the major pre- grouping companies in 
establishing a monopoly in a geographic region - from 
the Humber to the Tweed. This monopoly was only 
challenged by the Hull & Barnsley Railway in 1885 
in the southern part of its area. 

The book is beautifully produced with really clear 
photographic reproduction and a good map. 
Particularly welcome are the many contemporary 
colour photos, which are rare in publications about 
the pre-grouping area. The book looks at every aspect 
of the company - staff, stations, trains, shipping, 
locomotives, engineering works, signaling and 
accidents. It is arranged roughly geographically from 
south to north and has a good index. 

WARWICK BURTON 

The Bridge is Down! – dramatic eye-witness accounts of the Tay Bridge disaster 28th 
December 1879 — Andre Gren 

176pp, 235x180mm, 1 map, 31 illustrations and diagrams, paperback, Silver Link Publishing Ltd, The Trundle, Ringstead 
Road, Great Addington, Kettering, Northamptonshire NN14 4BW, 2008, ISBN 978 1 85794 269 9, £16.99 

This book, from the Nostalgia Collection of the 
publishers, brings together eye-witness accounts of 
the fall of the Tay Bridge in December 1879. Much 
of the evidence is taken from the Court of Inquiry 
into the accident, and includes details of the 
construction of the bridge, the casting of the iron 
work and its assembly. Evidence is taken as to the 
maintenance of the bridge, the speed of trains over it 

and the severe weather being experienced at the time. 
The damage sustained by the locomotive and rolling 
stock following their fall into the Firth of Tay and 
the conclusions of the Court of Inquiry are fully 
described, in which blame is apportioned. There are 
a bibliography and index. A useful and interesting 
book. 	 RODNEY HARTLEY 

British Carriage & Wagon Builders & Repairers 1830-2006 — Chris Sambrook 

200pp, 280x219mm, many illustrations, hardback, Lightmoor Press, 120 Farmers Close, Witney, Oxfordshire OX28 
1NR, 2007, ISBN 978 1 899889 27 3, £24.99 

This book represents the culmination of many years 
research by the author and forms a comprehensive 
guide to the British railway carriage and wagon 
building industry. After setting the scene, the author 
goes on to describe briefly the early days of rolling 
stock construction, the builders, financiers and the 
place of the Railway Clearing House within the 
organisation. 

The main body of the book is a description of all 
the companies involved within the industry arranged 
in alphabetical order, together with many of those 
which supplied parts and accessories. There is a 
comprehensive index, a good bibliography and an 
acknowledgement of sources. A very good reference 
book. 	 RODNEY HARTLEY 
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Robert Billinton, an Engineer under Pressure — Klaus Marx 

I52pp, 210x148mm, 122 photographs, 2 charts, paperback, Oakwood Press, PO Box 13, Usk, Monmouthshire NP15 
1YS, 2008, ISBN 978 0 85361 676 4, £12.95. 

It is fitting that the author of biographies of Douglas 
Earle Marsh and Lawson Billinton, Robert's son, 
should write this first biography of an engineer who 
the author describes as striding the London, Brighton 
& South Coast Railway 'like a colossus, managing 
an elephantine department'. 

The first chapter covers Billinton's family 
background, his career before his appointment as 
Locomotive, Carriage and Wagon Superintendent of 
the LB&SCR in January 1890 (on the death of 
William Stroudley) and the careers of his three 
engineer sons. Robert Billinton is shadowy figure, 
rarely photographed and this chapter says as much 
as we may ever know about his personal background. 
Chapter 2 is a judicious class by class review of his 
locomotive designs; handsome, if under-powered, but 
not outstanding. Chapter 3 is devoted to the rather  

less coherent history of his carriages and wagons; a 
pity therefore that the tabulation of his wagon building 
has casting errors. The following four chapters cover 
everything else he was responsible for — shipping, 
harbours, locomotive works, depots, accidents, 
labour relations and much else besides. 

In the last chapter, The Overcast Final Years, the 
author sums up the pressure, possibly fatal, that 
Billinton worked under in his time in office in 1898-
1904. Lack of resources and capacity plagued the 
LB&SCR and the Directors were happy to heap 
responsibility and blame on Billinton, but he had a 
cavalier attitude to the Board at times and perhaps 
lacked foresight and method. Worked to death or 
not, this is a sound account, with some fine 
illustrations, that will have lasting value. 

WILLIAM FEATHERSTONE 

Rails to Newquay — Railways — Tramways — Town — Transport — John Vaughan 

288pp, 210x148mm, 11 maps & plans, 299 illustrations, paperback, Oakwood Press, PO Box 13, Usk, Monmouthshire, 
NP15 lYS, 2008, ISBN 978 0 85361 677 1, £16.95 

The complicated tale of how pioneer tramways were 
first incorporated to form the lively coast-to-coast 
Cornwall Minerals Railway, then were developed by 
the GWR as much for holiday as china clay traffic, 
with the Newquay branch surviving today as the only 
Cornish one served by summer through trains, is well 
and clearly told. Despite its title, it is very much a 
book about the railway. Though there is a basic 
history of the industries including tourism it fostered, 
there is little 'feel' for what things would actually 
have been like — or about the fascinating partnership 
between railway and council which made Newquay 
Cornwall's prominent resort, albeit at the end of a 
straggling branch line. 

Instead it is assumed that readers will want to know 
about the trains, and to join in the worship of superb 
locomotives and the finer detail of special workings,  

especially for enthusiasts. Though there are some 
amazing historical photographs, the vast majority of 
the railway ones are by the author, many captioned 
with lurid adjectives and exclamation marks. If you 
can live with that, and enjoy celebrating the last runs 
of trains in Virgin Cross Country and GNER livery 
to reach Newquay, there is a lot here to read and 
study. This large paperback is good value. 

It would have taken little to improve the balance, 
giving the social and economic background more 
strength. So great was the town's popularity that in 
the 1950s excess visitors were sent to the china clay 
villages, sometimes anywhere from Saltash to Land's 
End where a bed was spare. On peak summer 
Saturdays over 6,000 passengers from at least as far 
away as Bristol arrived by train. The book's index 
works well, but the bibliography lacks historical 
depth. 	 DAVID St JOHN THOMAS 
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Short reviews 

Branch Line to Dunstable — Sue and Geoff 
Woodward 

96pp, 240mm x 172mm, 121 photographs, 15 maps, 37 
tickets and timetables, hardback, Middleton Press, 
Easebourne Lane Midhurst West Sussex GU29 9AZ, 2008, 
ISBN 978 1 906008 27 7, £14.95 

Although linking the East Coast and West Coast main 
lines and the product of those line's owners, the 116-
year history of these branches has few downs and 
less ups. This is reflected in the volume here reviewed. 
The reader is taken from Leighton Buzzard to 
Hatfield in the standard and commendable map and 
photographic survey of this publisher but the number 
of single page photographs and large blank areas 
show how little there is to tell. 

The following four books by Vic Mitchell & Keith 
Smith are available from Middleton Press, 
Easebourne Lane, Midhurst, West Sussex GU29 
9AZ: 

Craven Arms to Wellington including the 
Madeley Route 

96pp, 236 x 166mm, 120 b&w photographs, maps, 
timetables tickets and track diagrams, hardback, 2008, 
ISBN 978 1 906008 33 8, £14.95 (post free) 

This volume covers the GWR line which ran through 
the very lightly populated area of Shropshire on the 
north side of Wenlock Edge, then through Much 
Wenlock down to the Severn at Buildwas, then up 
Coalbrookdale to the early industrial area south of 
Wellington. There are a lot of pictures of Craven 
Arms, Much Wenlock and Wellington. All the stations 
on the line are depicted. Most of the pictures including 
trains are from the twenty years before closure and 
feature small GW tank engines. 

Branch Lines around Lydney 

96pp, 236 x 166mm, 120 b&w photographs, gradient 
profiles, maps, timetables and track diagrams, hardback, 
2008, ISBN 978 1 906008 26 0, £14.95 (post free) 

The system of lines of the former Severn and Wye 
Railway in the Forest of Dean was jointly operated 
by the LMS and GWR as was the route across the 
Severn Railway Bridge to Berkeley Road on the 
Birmingham to Bristol main line. In the Forest, 
passenger services ceased in 1929 but the route across 
the Severn Bridge survived until the latter was 
destroyed in 1960. Freight traffic ended by the 1960's 
but the book covers the efforts of the Dean Forest 
Railway to re-open the line from Lydney to Parkend. 

Shrewsbury to Newtown 

96pp, 236x166 mm, 122 b&w photographs, 23 maps, 
several timetable extracts, tickets etc, hardback, 2008, 
ISBN 978 1 906008 29 1, £14.95 

Besides the main line in its title, this book covers the 
Minsterley and Kerry branches and the Snailbeach 
District Railways. The Shropshire & 
Montgomeryshire Railway is also glimpsed. Some 
local population statistics are included and there is a 
generous selection of tickets with varied origins. 
Purists will find things to quibble over, for example, 
an SLS/MLS railtour visited Minsterley six years after 
the 'final special', and are 11 views of Abermule 
station justified? But overall this is a pleasant and 
useful reminder of railway facilities, mostly long gone, 
in this attractive countryside. 

Branch Lines around Ross-on-Wye 

96pp, 236x166 mm, 123 b&w photographs, 38 maps, 
gradient profiles, timetable extracts etc, hardback, 2008, 
ISBN 978 1 906008 30 7, £14.95 

This book includes the lines from Ross to Hereford, 
Grange Court and Lydbrook Junction, plus the 
Newnham-Cinderford-Drybrook branch and the 
obscure forest goods branch from Awre. All closed 
completely over forty years ago, some much earlier, 
so the authors have done well to obtain photographs 
of all these lines in action. Maps include Bullo Pill 
dock in 1878 and a 2-page plan of Rotherwas ROF 
Depot in 1957. Those around Cinderford show the 
Forest crisscrossed by railways, including formations 
of old tramways. Dates include a few misprints. 
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Notes for Contributors 

The Editor welcomes the submission of interesting relevant articles. Potential contributors should contact 
him for a copy of the Guidance on writing for the Journal, including the style sheet. A copy is also available 
on the RCHS website, www.rchs.org.uk 

Authors need not be members of the Society, though preference for publication is normally given to 
members. 

Articles must be relevant to the aim of the Society, which is 'to encourage the study of the history of 
rransport, with particular reference to railways, waterways and all matters associated with them'. Articles will 
therefore be considered on: 
• any mode of transport (not just railways and canals); 
• any historical aspect of transport, including social and economic; and 

• subjects that would assist others in underaking transport research. 
Articles should be of potential interest to a significant proportion of the general membership. Thus, if they 

are on a particularly detailed or obscure subject, they should help to illuminate a wider topic. 
Copywright is vested jointly in the Railway & Canal Historical Society and the author. No article may be 

reproduced in whole or in partwithout the express permission in writing of the author and the RCHS, except 
that authosr may use copies for their own teaching purposes, and use the article or any part thereof in a 
printed compilation of works of their own, such as collected writings or lecture notes, in a thesis, or to 
expand the article into book-length form for publication. Requests to reproduce the article should be addressed 
to the Editor. Permission for non-commercial reproduction will not be unreasonably withheld providing 
proper acknowledgement is given to the Society. 

Letters 

Letters are welcomed where they provide further information concerning topics arising from articles from 
articles published in the Journal or where they are, in effect, short articles of interest in their own right. 

As the Journal is the Society's formal permanent record, letters appealing for information or concerning 
Society issues may be more appropriate for publication in the Bulletin. (The 'lead time'for the Bulletin is 
also shorter) Similarly, some letters submitted to the Bulletin may be more appropriate for publication in the 
Journal. If the Editor wishes to switch letters between publications, the author will be consulted. 

Production 

Preferably, articles should be submitted to the Editor in the form of a printed copy accompanied by a CD 
or 3.5-inch diskette produced by a word processor. The preferred format is MS Word, though Wordperfect 
or Rich Text Format can be accepted. The CD/diskette must be clearly labelled with the author's name and the 
title of the file including the extension showing the software format used. The CD/diskette must be clearly 
labelled with the author's name. It, together with any accompanying it, will be returned before the article is 
published. 

Authors without access to word-processing equipment may submit their articles typed on white A4 paper, 
or clealry hand-written. Pages should be numbered. A covering letter should be sent, giving the author's 
name, address for correspondence, plus telephone number, fax number and e-mail address if available. 
Authors should keep a copy of their text, in case anything goes astray. 

Detailed 'Guidance on writing for the Journal' for potential authors is available from the Editor, who would 
be grateful if authors would adhere to it as far as possible. 

   

             
                    

     
                

 

                    
               
    

          

           

          

                 
                

                  
                  

                    
                   
                

             
       

 

              
                   

               
                 

                 
               

 

                  
                
                   

                 
                  

 

               
                

              
             

                 
            



Publications of the Railway & Canal Historical Society 
Samuel Morton Peto (1809-1889) —John G Cox ... 	 ... 	£24.95 
152 pages, 24x16cm, 56 illustrations, 9 maps 

William James (1771-1837) — Miles Macnair 	 £24.95 
160 pages, 24xI6cm, 39 illustrations, 12 maps 

Canal Boatmen's Missions — Wendy Freer & Gillian Foster 	 £12.50 
72 pages, 23x17cm, 38 illustrations, 6 maps 

The Melton Mowbray Navigation — M G Miller & S Fletcher 	 £3.95 
48 pages, A5, 23 illustrations 	 Last few copies 

The Military on English Waterways — Hugh J Compton & Antony Carr-Gomm 	 £9.95 
100 pages, 23x17cm, 31 illustrations & maps 

The Warwick Canals —Alan Faulkner ... 	 £5.95 
80 pages, 23x17cm, 37 illustrations 

The Cabry Family: Railway Engineers — Brian Lewis 	 £13.95 
112 pages, 23x17cm, 61 illustrations 

Early Railways between Abergavenny and Hereford — RA Cook & C R Clinker 	 £6.95 
96 pages, 23x17cm, 32 illustrations 	 Last few copies 

The Eleven Towns Railway: the Manchester & Leeds main line —Jeffrey Wells 	£12.95 
96 pages, 23x25cm, 86 illustrations 

The Hay & Kington Railways— Gordon Rattenbury & Ray Cook 	 £13.95 
132 pages, 23x17cm, 65 illustrations, 14 maps 

The Light Railway King of the North —A L Barnett 	 £11.95 
112 pages, 23x17cm, 84 illustrations 

The Memories and Writings of a London Railwayman (H V Borley) 	 £16.95 
160 pages, 23x17cm, 60 illustrations 

Merthyr Tydfil Tramroads and their Locomotives —P G Rattenbury & M J T Lewis 	£14.50 
88 pages, 23x17cm, 35 photographs, 13 line drawings, 6 maps 

North Eastern Railway: Historical Maps 	 £4.95 
48 pages, A4 (2nd edition) 

Paddington Station, 1833-1854 — Michael Tutton 	 £8.50 
48 pages, 23x25cm, 30 illustrations 

Orders (UK postfree – overseas add 15%) with cheques made payable to RCHS' to: 
Neville Birch, RCHS Sales Officer, 4 Broadway, Lincoln LN2 ISH. Tel: 01522-881281 

Desk-top' publications 

Railway Passenger Stations: A Chronology, third edition — M E Quick 	 £21.50 
410 pages, A4, comb-bound. (For 2005 supplement to 2nd edition, send ten 2nd class stamps) 
Register of British Railway and Tramroad Companies —Anthony R Warren ... 	£10.50 
154 pages, A4, wire-bound 
Conference Papers 
Defining a New Research Agenda for Waterways History — Waterways History Conference 1997 	£1.40 

Recording, Researching, Revealing — Waterways History Conference 1998 	 £2.00 

Projects and Publishing — Waterways History Conference 1999 	 £2.00 

Co-operation & Competition: railways' relationships with other transport modes: RCHS/IRS 1999 	£5.00 

Orders for desk-top' publications (post free) with cheques made payable to 'RCHS' to: 
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