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Bull. Peak District Mines Historical Soc. Vol.6 . No . 2. pp .180- 190. May 1977 

THE RECOVERY OF THE WILLS FOUNDER WATER PRESSURE ENGINE 
by Lynn Willies 

The engine was found by members of the North Staffordshire Mining Club, 
during 1975, in the Wills Founder Shaft, Winster , at a depth o f 360 feet. 
Entry to the mine was via a vertical shaft, with the engine and its 
pumping shaft immediately bel ow. Numerous leve l s go off the shaft, but as 
regards the engine, the most important are at 220 feet with the top of 
the falling column, and at 320 feet where the column has a tee, which 
must have connected to another, as yet not completely accessible, water 
source. The 220 feet level went off into stbpes, in which water could be 
heard falling , while that at 320 feet went into an updip level towards 
the Buckdal e Mine. It discharged a considerable volume of water, which 
fell down the shaft onto the engine. At 360 feet an engine chamber had 
been excavated into the top of the toadstone (Lower Lava) and the over
lying limestone . The obvious intention was to sink through the toadstone . 
Two l evels go off at the engine chamber: the first a sough l evel , downdip 
towards Placket Mine, almost certainly to connect with the Placket Branch 
of Yatestoop Sough; the second, almost at right angles, in the top of the 
toadstone, along the range of Wills Founder Vein , until at 37 yards it 
ends in a sump, 100 feet deep, and a s proven later by pumping, sunk 
entirely in toadstone. 

A second shaft into the mine is found about 20 yards from the f irst, i n 
the f i eld on the opposite side of Water Lane . This communicates via stopes 
to the main shaft in a wider section, and was used during our lifting 
operations to bring cables for power and for communication into the engine 
chamber. 

When discovered, the base of the engine, including about three quarters 
of the mai n cylinder, was buried in silt, surmounted by a considerable 
quantity of rubbish that had been thrown down the shaft over the years. 
The top of the cylinder and valve chest, with the valves, crosshead, and 
pressure column, and the top of two pump rods were clear of debris however , 
as was the 28 feet long timber balance bob. By braving the deluge of water 
'Coalbrookdale 1819' could be traced out on either side of the valve chest. 

From this it was apparent that the engine was almost certainly the 1819 
Broadmeadow Engine from Alpert whi ch was replaced by the 1836 Fairburn 
engi ne. Since the cylinder of the 18~9 Bacon Close engine at Youlgreave 
which was the onl y other engine in the area, was functioning as the 
working barrel of a pump at Wheels Rake, it was reasonable to surmise that 
this (the Wills Founder) was the engine sold by Alpert Mines in 1840 or 
thereabouts to the Portaway Proprie.tors at Winster for £100 . Examination of 
the Barmaster ' s books reveals that W:i.lls Founder had been taken into the 
Portaway Title about 1837 . The original design of the engine quite clearly 
followed that .of Trevithick's ' Ol d Engine', and in 1819 would have been 
installed by Richard Page, who had formerly been his assistant. In 1840 
it was installed by Samuel Trethewey, on loan from Alpert Mines, and may 
later have been modified by John Darlington. All these engineers were 
Cornishmen. 

We (PDM,iS) came into the saga in January 1976 by arrangement with North 
Staffs . Mining Club, in order to prepare drawings of the engine. Over two 
weekends, photographs were t aken of the engine so far as the water allowed 
and base drawings were made. These required details to be measured under 
the full downpour of wa~er and, despite the wearing of wet or dry suits, 
could only be done for a short period before repl acement of personnel 
was necessary. A geological survey of the shaft and adj acent workings 
was made simultaneously . As a result we had a c l ear and accurate picture 
of the engine, and the pressure column i n the shaft . Together with the 
slides we had taken, these were essential for the planning of the lifting 
operation, and for obtaining the necessary grants and loan of materi als 
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and equipment. 
The decision to raise the engine this year (1976) was initiated out side 

the Society, as a result of a joint press release by ourselves and North 
Staffs. Mining Club. Carter Horsley of Sheffield, internationally famous 
heavy lift engineers, offered to lend the ··society the necessary lifting 
tackle to raise the engine, but the offer could be open for one year only 
whilst it was avai l able. Three major reasons made raising the engine 
necessary . Firstly, it was prone to flooding, very liabl e owing to the poor 
conditions of the Sough. Secondly, the entire weight of the engine and the 
pressure column was borne by timbers of unknown condition under the water. 
Thirdly, the engine, acknowledged by the Science Museum as of prime 
importance in the history of both mine and hydraulic engineering, was 
total ly inaccessible to the community as a whole, with no reasonable 
possibility of changing the position. Accordingly the Science Museum agreed 
with our view that the opportunity should be taken immediately to raise the 
engine, and after examining our proposals, agreed to grant aid the scheme 
with an estimated £440. 

Further visits to the mine and yet more planning and begging saw the items 
accumulate gradually. In addition to the heavy winch and headgear, a new 
manriding winch was necessary, since the existing power winch was too slow, 
and a reserve was desirable. This was produced for us by staff and students 
at Chesterfield College of Technology, using parts we provided: the 
electrically powered worm driven, hydraulically controlled, unit was to 
prove idea.' . Similarly our communications systems had to be improved and 
extended. Winding of spoil required kibbles, and the lifting of pipes etc. 
required special clamps and slings. Spanners to fit the nuts on pipe and 
engine had to be made or acquired, and hydraulic nut splitters and oxy
propane cutting gear had to be to hand. Scaffol d, planks and tarpaulins 
would be needed both at surface and underground. Levelling of the site, and 
spoil shifting later, required a JCB and dumper. Arduous working conditions 
and long hours required comfortable and well equipped accommodation, for 
which mobile site vans were chosen which we f itted with electric fridge, 
boiler, and cooking equipment. The greatest problems of all were the 
electrical systems, a responsibility taken on by Andy Gillings. These 
included the generator, transformer, surface and underground sub-stations, 
surface and underground floodlighting, and submersible pumps, plus the 
domestic supplies and battery charging. Nearly two tons of cable and switch
gear were eventually fitted. In the main this equipment was provided for the 
Society free of charge and even where not, the terms were usually generous. 
The Society is grateful to both the donors and those who begged,for this 
quite amazing response, which is more fully recorded in the acknowledgements. 

Work in earnest started in July, when two pipelines were installed in the 
shaft to carry off as much of the water from the 320 feet level as possible, 
direct into the sough. This allowed first for a full photographic survey, 
and H. M. Parker made his first ever winch descent, together with Axel 
chatburn, to carry this out. Secondly, this done, some of the rubbish around 
the engine was removed and stowed at the back of t.~e engine chamber. A novel 
form of pump, working on th~ injector system and using the water from the 
320 level as power proved, regrettably, only partially successful at 
removing water from the diggings . 

The full operation was due to commence on the 20th August, but work at 
weekends continued during the month. A JCB was lent to us in return for a 
trip down the shaft, and the shaft top levelled and the shaft fitted with 
wooden traps. Cables were installed in the second shaft and the underground 
sub- station installed. Five days before the due date, equipment began to 
arrive on the site, and a couple of members went into residence . By Friday 
evening of the 20th, the headgear had been erected, and the crane driver 
and erectors had tested the system by visiting the engine. The new winch 
was tested on the rig, and thanks to the last minute attentions of John and 
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Frank Peel; proved compl etely serviceable. El ectrical equi pment began to- be 
install ed over the weekend, using f irst a small generator then, on the 
Monday, the 112 kva unit provided, logically, by the East Midlands 
Electricity Board. 

The first task was the most difficult and most dangerous, involving the 
removal of the 140 feet high pressure falling column. This was made up of 
cast iron pipes, mainly nine feet long each, and either 11 inches or 14 
inches diameter, weighing between 8 and 12 cwt. each. It haq no support 
other than the engine, and swayed and was bent in the shaft so that it 
crossed obliquely from one side of the shaft to the other. The intention 
was to cut through the nuts at alternate joints using oxy-propane, re110ve 
the bolts, and bring out the pipes two at a time, each secured to the main 
cable by its own clamp and sling. Broadly this was adhered to: two of the 
team, Terry Worthington and Dave Warriner went down in the kibble, placed 
the oxygen and propane cylinders in a level, secured by a piton so that 
only the hoses and burners were in the shaft. The pipes were secured by 
means of a Tirfor to prevent their premature movement, and the nuts then 
burned off by one operator, the other holding on to the pipe to keep the 
kibbl e steady. So that the bolts, made white hot by the flame, did not 
fall on to the engine, they were knocked out into the kibble . The task at 
first went slowl y; it took over six hours work below for the first pipe to 
appear at the surface. For those at the surface there was little to do 
except for minor adjustments to the two winches in use, and the many 
spectators must have felt cheated. The boredom was however alleviated by 
the pyrotechnics display down the shaft which was visible through the slot 
in the traps, and by the verbal fireworks on the intercom as white-hot 
sparks and iron bolts landed in the bottom of a not overlarge kibble which 
was shared by four feet . 

The next pipes were drawn out more easil y, though several minor snags 
caused hold- ups: a platform and chocks had to be put in to support the pipe, 
which, as each length was removed began to crash against the shaft side. 
Eventual l y the bolts we.re left in and the pipe pulled off by the winch, 
though this put a lot of strain on the cable which, with the pipe, behaved 
l ike a yo-yo in the shaft. By the last few pipes, removal was down to about 
one and a hal f hours per section, and by Wednesday the tangle of timbers and 
iron work that had been the valve striking gear was reached just above the 
engine. By Friday, the pipework and valves on the engine were removed, 
under John Peel ' s direction, with excavation of the silt commencing in the 
evening. We were now certain we could complete the removal in the time 
allotted, a fortnight . 

Removal of the silt was a relatively slow task, governed by the speed of 
winding in the shaft. It was still half hoped that the silt was supported 
on some form of staging in the top of the shaft, but this was not to be, and 
any thought of recover.ing the pumps below soon had to be abandoned. Each 
kibble took about half a ton of silt to the surface, at first with a turn
round time of half an hour, but this was reduced to as little as a quarter 
hour when we had mastered the art of using the landing chains, and had 
mustered the nerve to allow the kibb l e to descend at speed, despite the 
enormous row this created as it hit the walls of the shaft. In all some 40 
tons of silt were removed, the fil l ing being a particularly unpleasant job 
since one of the hoses carrying the water had to be disconnected, and 
digging was done under the full force of the waterfall. The two kilowatts 
of floodlighting, however, otherwise made for a cheerful and warm 
environment. During this phase, pumping of water in the sump below the 
stows was also done but,· since the two shafts p rovod to have no connection, 
then a further pump had to be added in the main shaft, a total of three 
pumps in all. 

On Tuesday, dismantling of the large sections of the engine co1Tmenced: 
at first it went surprisingly easily, the nuts slowly giving way to 
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persuasion. Removal of the valve chest was an impressive performance, 
requiring a strong pul l on the cable, after which it richocheted from wal l 
to wall in the engine chamber, which we shared with its one and a half 
tons. The cylinder followed. At surface the problems were greater. The 
valve chest had but a quarter inch to spar~ in the ginge, and required 
great care to extricate. The cylinder and its piston caused even more 
trouble; with its supporting chains it was too long to come out on the main 
cable, despite the 24 feet clearance under the headgear. There followed a 
brief democratic chaos, replaced by a dictatorship of the engineers, who 
reslung the cylinder on Morris blocks, and three hours later had it out. 

The remaining problem defeated us: the down feed pipe of the engine was 
spi ggoted into the base casting, probably with iron filing and sal 
annnoniac as a cement. A whole day of brain and brawn was devoted to its 
parting before defeat was conceded. Luckily the Water Authority were on 
site within an hour of our cry for help, and an hydraulic pipe breaker at 
least ensured a neat amputation. By Friday the entire engine and associated 
bits were at surface. 

As noted above,the opportunity was also taken to pwnp out the sump along 
the passage in the toadstone. The swnp still had its stow blades mount ed 
above it and, following pwnping out of the passage, it became apparent that 
it was still fitted as for sinking, with wood air trunks in the floor, 
which were concertina-ed down the rear of the shaft where the nails had 
given way. The shaft itself was about six feet across, covered with timbers, 
and divided into two compartments by stemples and vertical brattice boards, 
with a two feet wide climbing side at the rear. A small clay darn was 
placed in the passage, over which water wound from the sump could be thrown, 
to run back to the first shaft and the sough. Two 550 v Flygt pumps were 
installed in series down the sump, with fire hose to convey the water to the 
sough. The rapid lowering of the water quickly led us to suspect that it was 
not sunk through the bottom of the toadstone and the depth in that rock was 
proved at a few inches less than 100 feet. Presence of vein material in 
joints at that depth may suggest the base was not far away. Evidently it 
was intended to pr ovide a second shaft into the lower workings which, 
according to a geological survey report, were reached in Wills Founder, 
and would presumably later have been risen above to meet with workings and 
shafts to the surface. The size of tunnel leading to the swnp, at 6 x 4 
feet, suggests mid 19th century work, in contrast to the other levels in the 
mine, e.g. the sough, which are a maximwn normally of 5 x 2 feet. Tin pipes 
were also found near the mouth of the sough, presumably for ventilation, 
about 5 feet long by 3 inches diameter, and about 300 feet down the sough, 
suggesting the modern blockage about 500 feet in as not unprecedented . 

Substantial work is still required to be done on the engine details, and 
an account of this will appear later. The drawings and photographs presented 
show the main details, with the principal dimensions as follows :-

Cylinder 
Valves 

Valve 
Striking Gear 
Pumps 

Water Suppl y 

12 feet by 18 inches. Effective stroke about 11 f eet. 
The engine was originally double acting, but at Wills 
Founder had been converted to single. The original 
balanced twin valves, o f the Trevithick type, had been 
replaced by a servo-type mechanism, similar to that fitted 
on the 1846 Darlington engine at Alpert Mines, using one 
valve only. 
This is actuated by rods and tappets fitted to the cross
head, and was of the fall ball and canti-arbor type. 
Two .rods went down to the pwnps, which acted in series, 
and were a bucket type, with the rod down the centre of the 
pwnp pipe . The diameter was about 12 inches on the one 
pwnp pipe seen. 
Carne from two sources, both underground, with a head of 
140 feet-The water was controlled by a gate valve on the 
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pressure column, and possibly also by a simple 
sluice f itted on to the exhaust pipe. 

Working parts of the engine on arrival at surface were treated with 
dewatering fluid to prevent deterioration, and have 90w been removed to 
store. lt is hoped reassembly will commence in the next few months . 
Subsequently the site has been landscaped to the owner's satisfaction, 
and walls rebuilt. The two shafts used have been capped with concrete 
sleepers, and opportunity was taken during the project to cap a further 
six shafts in the area, the concrete sleepers being provided by the 
County Council. 
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The entire project would have been impossible without the cooperation of 
Mr. Ted Dale, of Winster, who as owner of the land was also owner of the 
engine. He has donated the engine to the Society on condition it is 
prepared and exhibited, and has permitted his field to be taken over and 
walls demolished to allow the operations to take place. Moreover, he has 
been unfailingly cheerful and encouraging about the whole enterprise in 
every possible way. We are deeply indebted to him. 

To the finders of the engine, we extend our sincere thanks for the way 
they allowed us to survey and ultimately recover their find. The North 
Staffordshire Mining Club consists o f a small group, including notably 
Peter Forster, Peter Swindells, Derek Heald and Allen Steele. We look 
forward to seeing their survey results of mines in the Winster area. 

Amongst members: organisation of materials and equipment was 
predominantly done by L. Willies, A. Gillings and J. Peel, but in planning 
these were complemented by N.J.O. Butcher, L. Riley and T. Worthington. 
With the following, these members constituted the 'core' team on the 
project: o. Warriner, D. Williams, C. Ball, G. Rose, B. Maddison. 
Photography was by H.M. Parker, A. Chatburn, P. Deakin and L. Willies. 
At surface, F, and M. Peel, ands. Willies spent many hours conserving 
the engine parts . Important but less prolonged contributions were made by 
the following: K. Johnson, R. Amner, P. Foster, M. Rogers, G. Fletcher, 
L. Hurt, N. Worley, s . Wood, P. Strange. The contribution to the sanitary 
welfare of the community by N. J.D, Butcher requires commendation. Transport 
and much other personal equipment was put at the disposal of the project 
by these members in addition to their personal efforts. Tea and other 
services were managed by Yvonne Searson and Sue Garner. 

We also received much help and encouragement from the following: at the 
Science Museum, Mr. R. Law, Mr. J.C. Robinson, Mr. M. Winton. For access 
to the second shaft, used for the electrical equipment, we have to thank 
Mr . Elliott and Son of Birchover . Advice and help was given to the project 
by the Barmaster, Mr . W. Erskine, and Operation Mole among others , and we 
were given photographs by press photographers Walter Gr3tton, Doug, Fearn 
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and Ron Duggins. Mr. D. Brooke-Taylor of Potter, Wil_dgoose and Brooke
Taylor carried out the legal formal i ties of tr.,nsf erring the ownership of 
the engine without charge to Mr. Dale or the Society. 

We can say little more than ' thank you' for equipment bor rowed from the 
following: Carter Horsley, Engineers, Sheffield - headgear, winch, 
l i f ting tackl e, generator. · 

We were particularly helped by Mr. Chappel , Mr . Gregory and Mr. Goodison 
who also came out in their own time to correct problems. 

The East Midlands Electricity Board provided the main generator. 
The NCB provided Dowty props at short notice and provided much of 

the other gear. 
The NCB Mines Rescue Station helped test the injection pump and 

l ent hose . 
Chesterfield College of Technol ogy made some of the fittings and 

fabricated the winch in the Mechanical Engineering , and 
Fabrication and Welding departments. 

Renold Carter of Bradford supplied the winch hydraulic unit on 
long term loan. 

Tirf or provided an assortment of lifting and hauling devices , and 
s l ings . 

Tarmac provided chains and kibbles , and fabricated lifting clamps. 
We are especi al l y grateful to Mr. J . Beck f or his technical advi ce 
on the project. 
McGregor of Chesterfield provided a site van for accommodation. 
Mr . H. Lord provided a 440- 550 v transformer. 
Technical Speleological Group of Castleton provi ded a pump, hose 

and floodlights. 
Chris Merrick of Chesterfield supplied floodlights. 
Mr. M. Rogers supplied floodlights . 
Mr . Lewis Jackson of Darley suppl i ed a lorry and much personal 

assistance. 
warren Carr Concrete supplied a lorry with hydraulic hoist . 
Mr. Frank Beam of Monyash l ent a trailer for the bulk fuel tank. 
Mr. J. Roper of Winster provided a JCB. 
Mr. D. w. Crossley of Sheffield lent hose. 
Severn Trent Water Authority provided an hydraul ic pipe breaker. 
C. W, Pl ant of Derby held hose available on standby. · 
Derbyshire County Counci l provided sleepers and transport , and 

storage for the engine at Cromford. 
The Science Museum provided a grant, which in the event totalled 

about £466. 

Fi nall y we would l ike to thank the people of Winster who came along to 
see how the operation was going on, even until long past midnight on 
occasions , and made our stay a very pleasant one indeed. We were 
particularly grateful to our milkman and fish and chip suppl ier , Mr. Beam, 
and to the landlord of the appropriate l y available ' Miners' Standard ' , and 
to those ex-Mil l Close miners who so obviously enjoyed the temporary 
revival of mining in the area. To those whom we did take down, and to those 
we didn't, thank you. 

Postscript. 
At the Barmoot Court of 13 October at Wirksworth, Mr . E. Fisher, 

a juryman , suggested the Society be congratulated on recovering the engine. 
This was done formally by Mr. Michael Brooke-Taylor, the Steward, and 
ent ered in the book of record. 
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WILLS FOUNDER 
ENGINE 

1 . .The top o f the engi ne , 
and its balance bob j ust 
be fore r emoval star ted. 

(Photo : P .R. Deakin) 

2. Side eleva tion of the 
va l ve ches t: and 
cylinder top . 

(Photo : ? . R. Deakin) 
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3. Pressure column i n the shaft above the engine. 
(Photo: H.M. Parker ) 

4 . Removal of the pressure column at 320 f ee t , i n 
the shaft . (Photo : L . Willies) 

5 . The engine base, after excavation of the silt. 
(Photo: P .R. Deakin) 

6. Headgear and valve chest. (Photo : H.M. Parker) 

5 
WILLS FOUNDER 

ENGINE 

LB't 
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