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Califat Boiler: A Historic Significance Statement Report
Summary.
The objective of this statement report focuses on the historic significance of the Califat boiler it is
not intended as a review or analysis of the boilers conservation or interpretation. The report is setout in three parts;
Part 1: Califat Boiler and its local and national significance and recommendations towards
its future preservation.
Part 2: Review of the development of the haystack boiler and atmospheric engine in the
18th and early-19th centuries, contemporary to the Califat boiler.
Part 3: Appendices, Califat boiler details, references and supporting photographs and
illustrations.
The boiler is commonly known as the Califat boiler and for the purpose of this report I will refer to it
using this name or its simplified version ‘boiler’. It is a ‘haystack’ boiler which are also known ‘shell
boiler’, ‘round boiler’, beehive boiler’ or ‘balloon boiler’, for the purpose of this report I will refer to
this type of boiler as a ‘haystack’.
The boiler is a rare survivor of the first type of commercially successful steam engine, the
atmospheric engine. These types of steam engine was introduced by Thomas Newcomen (1664 –
1729) in 1712 which used condensed steam to create a vacuum which allows atmospheric pressure
to force a piston down in an open top cylinder and connected to a rocking beam allow a pump to lift
water out of a mine. The boiler was an integral component in the working of a steam engine but is
often overlooked in the history and development of steam power.

Background.
The Califat haystack boiler is located on the site of Califat Colliery (NGR SK 4124 1719) also known as
Coleorton No. 2, Alabama and Windmill Pit in the village of Swannington. The colliery was developed
from 1855 by William Worswick who leased mineral rights from the Wyggeston Hospital and had
develop two other collieries in the area. The first reference to Califat (Coleorton No 2) Colliery is in
October 1857 when Charles Smith, Receiver for Wyggeston Hospital wrote,
“Mr Worswick has erected two collieries on the estate and as far exceeded the minimum
quanity of 12 acres per annum. He has recently erected a private railway nearly parallel to
the Coleorton line from the terminus of the old Swannington to his newest pit on the
Common”.
Coalmines in and around Swannington had always suffered from excess water. This resulted in a
major accident at Califat Colliery in 1864 which killed three miners’ and flooded the working. Water
breaking into the mine had a disastrous consequences on the economic viability of the mine; a
flooded mine would take many months at extensive cost to drain, repair and re-establish roadways
and coal faces. The flooding proved economically damaging to the future of the mine and Califat
Colliery formally closed in 1873 with Worswick finally surrender the lease to Wyggeston Hospital in
1883. All activities at the colliery had ended and left behind a pumping house, winding house,
ventilation system and cottages.
The Califat boiler was probably brought to the site in the late 1850s and was used probably as a
water storage tank located adjacent to the pumping engine house on a circular brick plinth. The
boiler remained in situ until its ‘discovery’ by Denis Baker and his son in 1969 during industrial
archaeological field walking sessions around Gross Hill area of Swannington. The boiler was buried
with only the top of the dome exposed. Recognising its importance the Leicestershire Industrial
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History Society was founded and conducted an excavation of the boiler led by Denis Baker and
Richard Thompson. The boiler was excavated between 1969 and 1972 and removed from site and
donated by Wyggeston Hospital Trust (the then owner of the site) to Leicester City Museums
(accession number L.T131.1972.0.0) who at the time were developing the Museum of Technology
for the East Midlands at the Abbey Pumping Station in Leicester.
Since 1972 the boiler has been displayed both internally and externally at the museum, which had
subsequently become the Leicester (Leicestershire post 1974 local government reorganisation)
Museum of Technology. Between 1977 and 1983 there were plans to reconstruct a replica boiler
base with a ‘wheel draught flue’ to show how the boiler was mounted and used.
Around 1995 the boiler was removed to Snibston Discovery Park where it was stored externally until
its loan to Swannington Heritage Trust in 2011. Since that date it has been on open display over the
pumping shaft close to the location where it was found.
The boiler was restored by Leicester/Leicestershire Museums in the early 1970s when the ironwork
was treated and painted and the corrosion holes filled with fibreglass panels to replicated and match
the existing appearance of the metalwork. However since this date there no been no preventative
conservation applied to the wrought iron and its current state of preservation would require
detailed assessment.

Part 1.
Historic Significance of the Califat Boiler and Conservation
Recommendations.
Early Steam Engines in the Leicestershire and South Derbyshire Coalfield.
Leicestershire and South Derbyshire coalfield was one of the earliest to deploy the new Newcomen
atmospheric steam engines, also know at the time as ‘fire engines’. The introduction of the ‘fire
engine’ into the coal industry was one of the most important innovations in the development of the
countries coalfields and was a practical solution to the problem of drainage.
It is not possible to ascertain where the first Newcomen engine was erected within Leicestershire
although it is likely to have been before 1720. Records of the Coalbrookdale Company show that a
cylinder was supplied to Swannington in November/December 1724 and a few years later in 1732 a
cylinder was supplied to F. Pilkington at Measham and in 1743 another to J. Wilkins of Measham for
pits at Oakthorpe. There are also references to a cylinder being supplied by an unknown ironmaster
to a pit in Oakthorpe in 1729.
There was considerable investment in the Measham/Oakthorpe pits as records show a Boulton and
Watt supplied a winding engine, in the 1790s, to John, Joseph and Thomas Wilkes, which appears
not to have been a success. Francis Thompson also built an atmospheric engine in 1791 at
Oakthrope which was relocated in 1841 to Pentrich Colliery in Derbyshire, demonstrating
atmospheric pumping engines was still in demand by the mid-19th century, this engine is now
preserved by the Science Musuem in London. The reasons for the continued use of Newcomen type
atmospheric engines well into 19th century (and even into the early 20th century) was tried and
tested technology and they were proved successful in coalmine water pumping, also in the early 19th
century a premium or levy was payable to Boulton and Watt for the use of one of their patent
engines.
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Unfortunately it is not possible to determine if these late 18th century engines had haystack boilers
or the newly introduced ‘waggon’ boilers, although it is safe to assume Wilkes’ 1790s Boulton and
Watt winding engine probably had a ‘waggon’ type boiler. If atmospheric engines were being
relocated and reused well into the 19th century then associated haystack boiler would also be
subject to refurbishment and relocation as these boilers were not subjected to any serious
deterioration by steam pressure and were easily repaired and moved.
The earliest map evidence of ‘fire engine’ locations around Leicestershire and South Derbyshire can
be seen on Burdett’s map of 1762-67 and John Prior’s map of 1777. The latter show three ‘fire
engines’ near to Swannington (Newbold, Lount and Sinope areas) although the number of ‘fire
engines’ shown on prior’s map maybe a under estimation and more work is required into
determining the actual number of atmospheric and early steam winding engines employed in the
coalfield.
Applying these assumption to the Califat Boiler our current knowledge can confirm;


The boiler was originally used for steam generation for an atmospheric steam engine during
the 18th century and possibly early/mid-19th century.



There is sufficient evidence to show that atmospheric engines with haystack boilers were
working in close proximity to Swannington and Califat Colliery and it is probable the Califat
boiler came from the Leicestershire/South Derbyshire coalfield and possibly from a pit near
to Swannington.



There is evidence that within a 20 mile radius it is estimated there could be upwards of 40
steam engines in operation during a 100 year period i.e. 1720s to 1820s (by 1730 there were
25 Newcomen engines in use in Derbyshire and Leicestershire coalfields) and it is safe to
assume that prior to 1780s all these engines would have had a haystack boiler and in some
cases may have had two or three, depending on the size and horse power of engine.



It has been demonstrated that atmospheric pumping engines were still being used at coal
mines in the 19th and early-20th centuries and therefore this boiler may not have been long
out of use when it was relocated to Califat in the 1850s.



Excavations in 1990s showed that the haystack boiler at Califat was used for water storage
tank rather than steam generation as no evidence of a heath was found in the boiler seating.

The Califat Boiler.
The Califat boiler is circular with a domed roof with a flat top partially covered by a wrought iron
plate, this opening is for the steam injection pipe linked between the boiler and cylinder indicating
the boiler was probably located directly beneath the cylinder. There is an inverted doom inside the
base of the boiler to maximise the area heated by the fire working directly onto the base of the
boiler. The boiler is in two distinct sections; the base section which contained the water and the
domed section which was a receptacle for the steam.
Constructed of wrought iron plates, 14 plates in the base section and 16 plates in the domed section.
All the plates overlap the plate adjacent and are riveted together on all sides of the plate. The plates
measure between 13½” x 40½” x 3/8“/1/4” (343mm x 1028mm x c10mm/12mm) and 20” x 40½” x
c3/8“/1/4” (508mm x 1028mm x c10mm/12mm) in the base section and 14” x c60” x c2/8”/3/8”
(356mm x 1524mm x c4mm/5mm) and 19½” x c60” x c2/8”/3/8” (495mm x c1524mm x c4mm/
5mm) in the dome section. These plate sizes correlate to those given in contemporary instructions
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for constructing a haystack boiler in the mid/late-18th century. The overall size is 8’ 1” (2464mm)
diameter at the widest point and 6’ 3” (1905mm) at the base and the height is 7’ 5” (2261mm). Each
rivet head is 1” (25mm) diameter and set at a distant between centres of 2” (50mm) on the base
section and 1½ “ and 1¾ “ (40mm and 45mm) on the domes section.
It is unknown if these plates were hammered into shape or rolled. Wrought iron plates could be
rolled by the late-18th century but with mixed success and some engineer’s preferred hammered
plate. To determine the method of construction will required further investigation. There is evidence
of early repairs to the base and dome sections with riveted plates over corroded areas of the original
ironwork. It is unknown if these repairs were carried out as a working boiler or instigated at the time
it was converted to a water tank. [For detailed review of plate sizes and repairs see appendix 1].
The overall visual condition of the boiler is generally poor with corrosion on the interior and exterior.
Its location in a wooded area adds to the conservation concerns as moss, fungi and vegetation can
contaminate the ironwork. The boiler was restored in the 1970s which included iron rust treatment,
painting and filling the corroded areas with fiberglass to resemble ironwork. The amount of
fiberglass used is around 10% - 20% of the boiler structure.
The boiler would not have been made for high pressure steam and would have probably coped with
pressures ranging from 1lbs per square inch to no more than about 50lbs per square inch. Its original
use would dictate its pressurised requirements; if working an atmospheric engine little pressurised
steam would be required but powering an enclosed single or double acting steam engine then a
higher pressure would be required. It is likely this boiler was used with an atmospheric engine and
has therefore low pressure requirements.
The age of the boiler is unknown but is probably of 18th century date i.e. between 1720 and 1790s. It
place of manufacture is unknown although closure analysis of the iron and its construction could
give a clearer construction date and possible location the iron was manufactured.

Califact Boiler National Significance.
Nationally there are few remaining atmospheric engines or boilers in preservation dating from the
18th and early-19th centuries and examples of artefacts in preservation related to Newcomen and
atmospheric steam engine technology is rare. [A list of the atmospheric engine related artefacts in
preservation is outlined in Appendix 2].
There are four examples of significance that survive from the early use of steam engines in
Leicestershire/South Derbyshire coalfield and the Califat boiler is a significant and rare survivor of
steam generation and early steam engine technology in the local area. These four preserved
survivors are;
1. The 18th century haystack boiler excavated at Califat Colliery.
2. The Newcomen Engine House at Ashby Wolds dating from 1805.
3. The early-18th century Newcomen engine originally used at Oakthorpe and subsequently
moved to Pentrich Colliery and now preserved in the Science Museum.
4. The Newcomen pumping and winding engine from Reservoir Colliery now preserved and
displayed at Henry Ford Musuem in Dearborn, USA. Probably built at the end of the 18th or
4
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early 19th centuries, it has a cast into the replacement rocking beam ‘Moira 1821’, indicating
that it was probably cast at Moira Furnace.

Early Haystack Boilers Significance.
Any surviving 18th century boiler is rare and significant, the Califat boiler is an important example of
boiler technology used to drive the beginnings of the industrial revolution.
The inventory of haystack boilers below indicates their rarity and historic value. There are seven
haystack boilers in preservation;
Musuem/Institution
1
Leicestershire Museums.

Status
On loan to Swannington Heritage
Trust and on display.

2

Science Musuem, London.

Storage.

3

Black Country Living Musuem, Dudley.

Storage.

4

Cheddleton Flint Mill Industrial Heritage Trust.

On display.

5/6

Ironbridge Gorge Musuem Trust.

Two boilers neither on display.

Other
7
Remains of haystack boiler alongside
Glamorganshire Canal at Abercanaid, Troed-y-rhiw.

Status
Scheduled Ancient Monument used at
Gethin Pit, latter used as a water tank
and air-raid shelter.

There has been no comparison study carried out on these boilers to establish their age, method of
construction, metal analysis, pressure capacity and their original use or locality.

Recommendations.
The rarity of the Califat boiler makes it a significant artefact in the history of steam technology and
therefore is of national (and international) importance. The conservation of the boiler over the last
48 years has been sporadic and its display and interpretation limited.
Its current location is accessible during opening hours to the Gorse Mill/Califat Colliery site under the
management of the Swannington Heritage Trust but its interpretation is minimal, security poor and
conservation non-existent. A programme for its conservation, preservation and interpretation is
required and a suggested approach to such a project is;


Phase 1. Commission a specialist consultant in the conservation of historic ironwork is to
carry out a detailed assessment of the current state of preservation and recommendations
for full conservation. The consultant report should also include recommendation for the
boiler’s display and access to ensure its long-term preservation and conservation.
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Phase 2. Carryout an assessment of a suitable approach for its display and a proposal for
interpretation and access.



Phase 3. Produce a comparable study to assess the historic importance of all seven
remaining haystack boilers. This would offer itself to a University metallurgy, archaeology or
history department as a student project.



Seek external funding for phase 1 and 2, and possibly academic grants for phase 3, through
the various museum and historic preservation grant streams e.g. PRISM, National Heritage
Memorial Fund, HLF, etc.

Part 2.
Historic Development of the Boiler.
The origin of the boiler.
The boiler prior to the development of the steam engine was an open topped vessel used for boiling
liquids in industrial or domestic processes. The term boiler was adapted from their use to boil water.
Frenchman Denis Papin was, in the 1680s, the first steam engineer to enclose the open caldron into
a boiler or ‘steam digester’ for food processing. With the advent of the industrial steam engine in the
1690s a vessel was needed to heat water and capture the steam in a closed vessel consequently the
‘steam boiler’ was developed.
Early boilers were copper constructions but by the early 1700s the main body of the boiler would be
wrought iron with a lead or copper dome, which would later be replace with wrought iron.

The development of the Haystack Boiler.
The advent of the atmospheric steam engine in 1712 was developed by Thomas Newcomen for the
drainage of mines required a boiler that could retain the steam vapour under pressure and to stop
the air from mixing with the steam.
Early haystack boilers were not made to withstand high pressure steam and had little working steam
pressure, as low as 1lb per square inch, a high pressure boiler of the late-18th/early-19th centuries
would be pressurised at around 50 to 120lbs per square inch. These early boilers were little more
than a tank that had to be strong enough to resist the pressure of the weight of the water it
contained and the direct application of heat of the fire on it under-side.
The steam did not drive the piston by force but to create a vacuum to allow the piston and pump to
be driven by atmospheric pressure. The Haystack boiler heats the water to a sufficient temperature
so that when the steam is injected into the cylinder it does not condense on contact with the
cylinder but when cold water is added to the cylinder the steam condenses and creates a partial
vacuum.
These engines were not efficient as cold water had to be regularly injected into the boiler and
cylinder, reducing the engine and boiler thermos-efficiency, consequently they require large
quantities of coal. They were, however, particularly successful at coalmines as a cheap source of coal
was readily available.
6
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From 1712 Newcomen stipulated the boiler should be directly under the cylinder. By the 1774 John
Smeaton had moved the boiler to the side of the cylinder and by 1775 had even increased the
number of boilers used from one or two, which was the norm, to three; one underneath the cylinder
and two on either side. At least two boilers were employed to ensure a sufficient and constant
supply of steam.
By the 1790s experiments were being carried out to increase the pressurised efficiency of the
haystack boiler; James Watt had used them on his early 10 horse power rotative beam engines and
Trevithick had experimented with high pressure haystack boiler in 1803/04.
By early late 1790s the haystack boiler was old technology and unadaptable for the new generation
of higher pressure steam engines. New and more efficient types of boiler were being introduced,
such as the ‘waggon boiler’ (named because it looked like a covered waggon), which was made from
the 1770s to the 1820s and favoured by James Watt and Richard Trevithick.
With the advent of the steam engine that used steam pressure in an enclosed cylinder to drive a
single or double acting piston direct a more efficient steam generator was required and from the
1800s through to the mid-19th century ‘egg-end’ boilers were used. Both ‘waggon’ and ‘egg-end’
boilers could be easily adapted to higher pressure steam generation which in turn lead to the large
cylindrical ‘Lancashire’ type boilers.
By the mid-19th century most ‘haystack’ boilers were either scrapped or used as industrial or
domestic water tanks or even as pre-water soften cisterns for the more efficient steam engine
boilers.

Eighteenth Century Construction Techniques – Boilers.
Haystack boilers were manufactured in industrial sized ironworks such as the Darby’s of
Coalbrookdale, Thomas Horton of West Bromwich, John Wilkinson of Bradley and Bursham,
Matthew Boulton of Soho, Birmingham, Nicholas Ryder of Northwich, Job Parsons of Burton-uponTrent, Jonathan Woodhouse of Ashby-de-la-Zouch and Samual Palmer of Litchfield who specialised
in boiler tops.
The boilers were constructed using wrought iron plate hammered in to shape and by the mid/late18th century rollers were used to shape the plates with mixed success. The plates ranged in size from
36” x 21” x 1/8” thick (915mm x 533mm x 3.12mm) to 26” x 21” x 1/4“thick (660mm x 533mm x
6.25mm). Some plates could be 48” long x 14” wide x 1/4“ thick (1219mm long x 355mm wide x
6.25mm thick). The size of the boilers would vary and there are many contemporary scales and
calculations to determine the required size and volume of boiler to produce enough calorific volume
of steam to drive a specific type of engine. Sizes ranged from 8ft (2440mm) to 15ft (4572mm)
diameter at the centre and would range between 1 and 40 horse power depending on the size and
use of the engine. [NB the Califat boiler plate sizes correspond to these general sizes.]
It is worth noting that a boiler could be around 7ft (2134mm) or 8ft (2440mm) high but only 2ft
(610mm) or 3ft (915mm) of water would be in the boiler with steam occupying the remainder of the
space.
The boiler would be prefabricated and transported to the engine site as shaped plates to be built up
by local blacksmith using rivets. Boulton and Watt instructions for a boiler construction was;
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“In making a boiler you should use rivets between 5/8 inch (15.6mm) and 3/4 inch
(18.75mm) diameter. In the bottom and sides the heads of the rivets should be large and
placed next to the fire, or on the outside, and in the boiler top the heads should be on the
inside. The rivets should be placed at 2 inch (51mm) distance from the centre of one rivet to
the centre of the other, and their centres should be about 1 inch (25.5mm) distance from
the edge of the plate. The edges of the plate should be evenly cut to a line, both outside and
inside. It is impossible to make a boiler top truly tight which is done otherwise. After the
boiler is all put together, the edges of the plates should be thickened up, and made close by
a blunt chisel about 1/4 inch thick in the edge impelled by a hammer of three or more
pounds in weight, one made holding and moving the chisel gradually while the other strikes.
All the joints above the water [line] should be wetted with a solution of salamoniac
[ammonium chloride NH4Cl] in water or rather, in urine, which by rusting them, help to
make them steam tight. After the boiler is set, it may be dryed [sic] by a small fire, under it,
and every joint and rivet above water [line] painted over with thin putty, made with whiting
and linseed oil, applied with a brush. A gentle fire must be continued until the putty
becomes quite hard so as scarcely to be capable of being scratched off by the thumb nail,
but care must be taken not to burn the putty, nor to leave off fire until it becomes dry”.
Rivets were probably made on site by the blacksmith and in 1781 Henderson recommends rivets
should be “…twice the thickness of the plates they are fixing”. As these boilers work on very low
pressure leaky boilers could be repaired using lime putty or mud.
By 1790 boiler making had become a distinct branch of the ironworking industry and were
constructed at the works for delivery to the engine. In 1792 John Wlikinson was the first to start
testing the boilers for their tightness before delivery.

Eighteenth Century Construction Techniques – Boiler Seating.
The foundations or boiler seating of the haystack boiler was integral to the efficiency of the boiler.
The fire would be set directly under the boiler base and the circular brick seat would have a circular
brick flue built around the inside of the base. The circular flue called a ‘wheel draught’ would take
the hot gases around the boiler to the chimney giving additional calorific value to heating the water.
A manual for the construction of boiler seats [settings] was published in 1779 and describes the
construction,
“In building the boiler setting lime mortar should be used only towards the outside; the
parts exposed to the fire or flame should be laid in a mortar composed of loam or sand and
clay. Long pieces of rolled iron should be laid in the brickwork to prevent it from splitting,
and pieces of old cart tyre or like iron bars placed under the boiler, between it and the
bricks, to preserve it from being burnt out. Four cleaning openings should be left at
convenient places to afford access to the flues; normally these are to be closed by nine-inch
brickwork. One of these openings may be over the fire door and another in the chimney
behind the damper. The damper is to be fitted in a groove in the brickwork, and may be
provided with a counterpoise. Immediately above the brickwork of the boiler setting an
opening must be left in the chimney on the side next the boiler; this is fitted with a sliding
door which may be opened more or less to admit air to moderate the chimney draught.
The boiler top above the setting is to be covered with a three-inch layer of horse or cow
dung, then with a one-inch layer of lime mortar, and with two courses of bricks standing on
their ends. This covering makes the top steam tight, and also defends it from the cold and
rain, so that a boiler house is not necessary. The mortar employed must be such as stands
water”.
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This describes a seating for a boiler that is not directly located beneath the cylinder.

Eighteenth Century Construction Techniques – Boiler Costs.
There are a number of accounts from mine owners and engineers that give the cost of engine and
boiler manufacture, what is not always clear if these costs are solely for the iron work or include the
boiler seating.
1727

A Newcomen engine with a boiler installed at Edmondstone in Scotland in 1727 cost was
£1007.11.4, (around £300,000 in today’s money). This included £75.10.0, for the boiler
(£20,000 in today’s money), but excluded the wages of six men at 15s each per week.

1727

Cost of a Newcomen engine at a Wednesbury pit in Staffordshire, without a boiler, was
£418.19.0, (around £90,000 in today’s money).

1732

Cost of a boiler at Jesmond Colliery in Newcastle was £126.4.0, (around £30,000 in today’s
money).

1733

Cost of a ‘fire engine’ in Newcastle upon Tyne was £849, (around £200,000 in today’s
money).

1775

Cost of a erecting an atmospheric engine was £1,985.16.8 and around £2,000 with labour,
(over £300,000 in today’s money).
This engine can be broken down into its constituent parts;
Engine house and two boiler setting
£580.0.0
house £420.0.0 and boiler
seats £160.0.0
Engine works (48” diameter x 7ft stroke)
£754.10.0,
including £230.0.0 for two
12ft diameter boilers
Pit head tackle for lifting pump works
£66.10.0
Pit works for the pumps in the pit
£584.16.8

As can be seen by the modern monetary conversion the financial outlay for an engine and boiler was
substancial and comparable with the plant outlay in present day engineering projects, e.g. a
reconstructed steam boiler along the pattern of an early 20th Century steam road tractor is around
£20,000 to £30,000.

Conclusions.
The Califat boiler compares favourably with the size, construction and use of a mid-18th century
boiler. It would be useful to compare this boiler with the other six in preservation and to extend the
research to the purchasers, cost, distribution, application, reuse and development of atmospheric
steam engine in Leicestershire and South Derbyshire coalfield.
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Appendices.
Appendix 1:

Construction Detail Califat Boiler.

Plate sizes.
The boiler is in two sections; base section and dome section.
The base section has 14 wrought iron plates. Visible plate sizes are;
1
2
3

17” x 40½” x c3/8“/1/4”
16½” x 40½” x c3/8“/1/4”
13½” x 40½” x c3/8“/1/4”

(432mm x 1016mm x 10/12mm)
(419mm x 1016mm x 10/12mm)
(343mm x 1016mm x 10/12mm)
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4
17½” x 40½” x c3/8“/1/4”
(444mm x 1016mm x 10/12mm)
5
20” x 40½” x c3/8“/1/4”
(508mm x 1016mm x 10/12mm)
6
15” x 40½” x c3/8“/1/4”
(381mm x 1016mm x 10/12mm)
7
19” x 40½” x c3/8“/1/4”
(482mm x 1016mm x 10/12mm)
8
19” x 40½” x c3/8“/1/4”
(482mm x 1016mm x 10/12mm)
9
17½” x 40½” x c3/8“/1/4”
(444mm x 1016mm x 10/12mm)
10
18” x 40½” x c3/8“/1/4”
(457mm x 1016mm x 10/12mm)
11
17½” x 40½” x c3/8“/1/4”
(444mm x 1016mm x 10/12mm)
12
17½” x 40½” x c3/8“/1/4”
(444mm x 1016mm x 10/12mm)
13
16” x 40½” x c3/8“/1/4”
(406mm x 1016mm x 10/12mm)
14
18” x 40½” x c3/8“/1/4”
(457mm x 1016mm x 10/12mm)
NB Add about an inch (25mm) for the riveting over-lap of the plates.
Dome section 16 wrought iron plates cut in a truncated triangular form. Visible plate sizes are;
1
19” x c60” x c2/8”/3/8”
(483mm x c1524mm x 4/5mm)
2
18½” x c60” x c2/8”/3/8”
(470mm x c1524mm x 4/5mm)
3
17” x c60” x c2/8”/3/8”
(432mm x c1524mm x 4/5mm)
4
17” x c60” x c2/8”/3/8”
(432mm x c1524mm x 4/5mm)
5
16” x c60” x c2/8”/3/8”
(406mm x c1524mm x 4/5mm)
6
14” x c60” x c2/8”/3/8”
(355mm x c1524mm x 4/5mm)
7
18½ x c60” x c2/8”/3/8”
(470mm x c1524mm x 4/5mm)
8
19” x c60” x c2/8”/3/8”
(483mm x c1524mm x 4/5mm)
9
18½” x c60” x c2/8”/3/8”
(470mm x c1524mm x 4/5mm)
10
18½” x c60” x c2/8”/3/8”
(470mm x c1524mm x 4/5mm)
11
19” x c60” x c2/8”/3/8”
(483mm x c1524mm x 4/5mm
12
15” x c60” x c2/8”/3/8”
(381mm x c1524mm x 4/5mm)
13
14½” x c60” x c2/8”/3/8”
(368mm x c1524mm x 4/5mm)
14
17½” x c60” x c2/8”/3/8”
(444mm x c1524mm x 4/5mm)
15
19” x c60” x c2/8”/3/8”
(483mm x c1524mm x 4/5mm)
16
19½” x c60” x c2/8”/3/8”
(495mm x c1524mm x 4/5mm)
NB The length of 60” (1524mm) is an estimate due to the constriction of the building surrounding
the boiler in its current location. Add about an inch (25mm) for the riveting over-lap of the plates.
Wrought Iron Plate Patching.
There are 8 wrought iron patches
Base section
1
14” long x 9” wide (356mm long x 228mm wide) horizontal
2
9” long x 7¼” wide (228mm long x 184mm wide) longitudinal
3
42” long x 8” wide (1067mm long x 203mm wide) longitudinal
4
26” long x 8” wide (660mm long x 203mm wide) longitudinal
5
36” long x 8” wide (914mm long x 203mm wide) longitudinal
NB Plate 1 has been filled with a fibreglass panel repair and the original wrought iron plate repair
may have been longer. Plates 3, 4 and 5 overlap to create one long patch 8’ 8½” (2654mm). There is
probable add an inch (25mm) for the riveting over-lap of the plates.
Dome section
1
34”long x 7” wide (863mm long x 178mm wide) longitudinal
2
21” long x 12” wide (533mm long x 305mm wide) longitudinal
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3
44” long x 6½” wide (1117mm long x 165mm wide) longitudinal
NB Plates these pales overlap to create one long patch 8’ 3” (2515mm). There is probable add an
inch (25mm) for the riveting over-lap of the plates.
The rivet head.
A constant 1” (25mm) diameter rivet head. Centres spaced at 2” (50mm) on the base section and
1½“ and 1¾“ (40mm/45mm ) on the dome section. There is an estimated 1” (25mm) overlap of the
plates e.g.
Pipe openings.
Base section: 2 pipes with flanges
1
4” (102mm) diameter
2
6” (153mm) diameter
Dome section: 2 opening one with a right-angle jointed pipe
1
c4” (c102mm) diameter on a c12” (c305mm) flange
2
Opening on the crest of the dome – unable to determine diameter
Plate sizes and shapes (not to scale).
Shape of the dome section plates

Shape of base section plates

Base patch plate 1
14” x 9” x 3/8

Base patch plate 2
9” x 7¼“ x 5/8”

Patch Plates 1 – 3 configuration Dome section
21” x 12” x 5/8”
34” x 7” x 3/8”

Patch Plates 3 – 5 configuration Base section
42” x 8” x 1/4” to 5/8”
26” x 8” x 5/8”

44” x 6½“ x 3/8”

36” x 8” x 1/4” to 5/8”
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Appendix 2:

Preserved Newcomen Engines.
There are six persevered atmospheric/Newcomen engines with origins in the UK; three have a
Leicestershire provenance.
Place of
Preservation
England

Original Location

Date and maker

Use

Notes

The Newcomen
Engine,
Dartmouth.

Griff Colliery,
Nuneaton.

Date unknown
but about 1720s
and maker
unknown rebuilt
by Jonathan
Woodhouse of
Ashby-de-laZouch in 1821.

Pumping.

Moved to
Oakthorpe
Colliery,
Leicestershire.
Moved to
Hawkesbury
Junction, on the
Coventry Canal,
Warwickshire
and worked from
1821 – 1913.
Moved to
Dartmouth 1963.

Science Musuem,
London.

Oakthorpe
Colliery,
Leicestershire.

1791. Francis
Thompson of
Ashover.

Pumping.

Moved to
Partrich Colliery,
Derbyshire.

Elsecar, near
Barnsley,
Yorkshire.

Elsecar Colliery,
Yorkshire.

1795. Maker
unknown.

Pumping.

Rebuilt 1836 and
in use until 1923.

Black Country
Living Musuem,
Dudley.

N/A.

1986.

Pumping.

Replica of the
Dudley Engine of
1712.

Farme Colliery,
near Rutherglen.

1810. John
Mackay.

Winding Engine.

The only
Newcomen
winding engine in
UK.

Reservoir
Colliery,
Leicestershire.

Date and maker
unknown.

Pumping and
winding.

Rebuilt with new
rocking beam
with place and
date cast into
“Moira 1821”.

Scotland
Summerlee
Musuem of
Scottish
Industrial Life,
Glasgow.
USA
Henry Ford
Musuem,
Dearborn.
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Henry Ford
Musuem,
Dearborn.

Appendix 3:

Fairbottom Bobs,
Cannel Colliery,
Fairbottom, nr
Ashton under
Lyne.

Date and maker
unknown but pre
1764.

Pumping.

Photographs of the Califat Boiler

Califat Boiler at Gorse Hill, Swannington.

Califat Colliery Pumping Engine House remains.

View of the Boiler.
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Top pipe 20th century addition.

Patches Dome Section Plates 1 – 3.

Patches Base Section Plates 3 – 5.

Patch Base Section Plate 1.
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Internal Photographs (Courtesy of David Lyne)

Join of the base with the dome.

Top of fire dome at base of boiler.

Fibreglass repair to dome.

Join of the base with the dome.

Fibreglass repair to dome.
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Opening on crest of dome for steam pipe.

Science Musuem Newcome Pumping Engine
from Oakthorpe and Partrich Colliery.

Dartmouth Newcomen engine from Griff Colliery
moved to Oakthorpe and finally Hawkesbury
Junction, Coventry Canal.

The type of atmospheric winding house that
would have been seen in Leicestershire and
the type collected by Henry Ford in the 1920s.

Furnace Pit Newcome Engine House
c1805, Leicestershire.

Cross section of a Newcome Engine House,
Engine, boiler and pump rods.
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