
The handle and spout are modelled seperately
and the pieces joined together. (fig 7l

The completed model is left to drY.

2. The Mould
A sheet of clay is worked around the top
section of the model and trimmed to the seam
Iine, then teft to harden slightly. This is
repeated for the bottom section. The mould
can then be separated and the model removed.
(fig B)

Further decoration can be impressed or carved
into the mould surface. On this lamp, a
circular pattern of horse-shoe shapes is
impressed into the mould with a tool like fig
9. ( fiq 9l

3. The Finished Lamp
Sheets of clay are worked well into the two
mould sections. The edges are trimmed and
them damped. The two mould pieces are
pressed together. The Iamp can be removed
virtually immediately and left to harden.

The seam line is smoothed with a sharpe knife
and sponqed. Holes are cut in the centre,
spout and handle.

Most lamps seem to have been finished by
dipping lnto a fine slip (a slurry of clay
and water) of Terracotta or active colour
clay. This is partly for decoration but also
to decrease porosity. When properly dry, the
lamp can be fired.

Boulton and Watt Engines in North Lancashire
an Industrial Mystery

by James Price

It is now generally accepted that the textile
industry in North West England developed
through three phases - each characterised by
a different form of power; domestic (using
human muscular power), water power and steam
power. Research since the 1 960's IClark,
Hartley and Pricel has increased our under-
standing of the local water powered industry
which developed in the late eighteenth cen-
tury. Much still remains to be discovered
about the other two phases.

This paper seeks to throw further light upon
one question, that of the introduction into
this area of steam pov/er. It asks when were
the first steam engines installed in north
Lancashire, and into which mill-s. In answer-
ing the questions doubt is thrown upon the
views put forward by two eminent geographers
- Prince and Gregory. The work of these two
scholars who have used the Boulton and Watt
archives in Birmingham sugrgest that there
were early engines in the area than at
present local investigation wiII support.

Between 1 780 and 1 830 there developed in
North Lancashire a thriving textile industry.
By 1801 there were 16 and in 1830 23 textj-1e
miIIs using water power in the Lancaster
area. Many of these were on long established
water power sites formerly used by corn
mi]Is. Map (1 ) shows the distribution of
this industry whj-ch was sited in rural often
remote l-ocations on the tributaries of the
Lune and Wyre. The rapid development of the
water powered textile industry was contingent
upon the application of the water frame and
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its derivatives to the spinning of a variety
of fibres. Between 1777 and 1789 over 1 B0
Arkwright Mills hrere opened in England and
Wales. Such mills were 3-4 storeys high, had
1 00-200 hands and 1 000 spindles powered by a
1 0 hp wheel. Local examples of such mills
are Low and Forge MiII at Caton for cotton
and Dolphinholme for wool. Even in the
1790 's when larger mills developed with up to
3,000 spindles r oD either water frames or the
recently developed Mule, a 30 hp wheel would
stilI suffice' for power.

In 1785 a change of power supply was heralded
within the textile industry with the instal-
Iation in a cotton mill at Papplewick in
Nottinghamshire of the first Boulton and
Watt steam engine. This 'innovation was
quickly taken up in Lancashire and in fact it
v/as the equipping of the country's cotton
mills with steam engines that led t'o the
supremacy of Lancashire in this industry.
Thus whereas Nottingham had 1 5 engines in-
stal-Ied in cotton mills by 1 800, Lancashire
had 42 (2) - early examples being Cark in
1786, Warrington 1787 and Peter Drinkall's
Piccadilly Factory having the first in Man-
chester in 1789.

By 1 800 steam engines had a wide variety of
industrial uses ranging from mine pumping
engines to the powering of a textile miII.
The greatest number in any one industry was
in cotton with 92 engines. The contribution
of steam power to cotton spinning was rela-
tively slow to develop, so that by 1 800 only
1/4 of spinning mill-s rirere steam powered. It
was not untll after 1820 that steam overtook
water as the chief power source and by 1 838
70? of the cotton industry's power came from
steam.

Map 1 : Water-powered industry
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BOULTON AND WATT
STEAM ENGINES

circa 18OO
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Boulton and Watt engines were not the first
engines used in factories. The Newcomen
'Fire Enginer of 1712 was in use by 1775 not
only for lifting water out of mines but also
for raising water to power a water wheel
which then drove the machinery. Arkwright's
first steam engine installed in the Manches-
ter factory in 1781 was a Newcomen engine to
supplement the water wheel. The first BouI-
ton and Watt engine in Lancashire at Cark
( 1 785 ) is listed in the engine lists as a
'Beam Chain Pumping Engine' and was therefore
probably pumping water to drive the miIl
water wheel rather than driving the mill
machinery itself.
James Watt had started his work on steam
engines in 1763 when he had repaired a model
of a Newcomen Steam Engine at Glasgow Univer-
sity. By 1769 he had developed the separate
condenser which made his engine far more
efficient and cheaper than the Newcomen
Engine. A Boulton and Watt engine had an
efficiency 3-4 times that of a Newcomen
Engine in terms of coaf used, and a manufac-
turer who had one installed paid a licence
fee based on the difference in coal consumed.

The other major effect of the introduction of
the Boulton and Watt engine into the factory
situation was that it was capable of rotary
power. Even though we now know that the
Newcomen engine was capable of providing
rotary action if fitted with a connecting rod
driving a crankshaft and fly wheel, it v/as
rarely installed. Thus the development of
rotary power is associated with the work of
James Watt.

: Boulton and Watt steam
c. 1 800
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The distribution of Sun and Planet
englnes | 1802

Unfortunately the use of a crankshaft driven
by a connecting rod from the beam, though a
Watt idea, was taken up by one of his workmen
and patented by him in 1 780. Rather than
challenge this patent, James Watt whose
engine was patented to 1 800 (1775-1 800 )

devised other methods of providing rotary
po\^/er including the epicyclic or 'sun and
planet' gear in 1781. In this system the
'Planet' wheel fixed rigidly to the end of
the connecting rod is made to move around the
perimeter of a 'sun' wheel keyed to the
driven shaft. Now the flywheel revolves
twice for each double stroke of the piston,
an advantage with the early slow moving
engines "

From 1 780 until 1802 the majority of Boulton
and Watt engines used the Sun and Planet gear
though some had cranks before and after the
expiry of Pickards patent in 1794. Within
the Boulton and Watt archives in Birmingham
Central Library there are lists of those
engines the firm made for customers before
1802, which have long been used as the basis
of maps and lists constructed by historians
and geographers.

Here however is the mystery attached to the
title of this article. Two maps which have
been published by Historical Geographers in
1973 and 1 990 using these lists both show
more engines in our area than have been
dj-scovered by local researchers !

In 1973 Hugh Prince (3) published a map
showing 3 engines in the Lune Valley and one
in Furness (almost certainly the Cark engine)
Derek Gregory in 1 990 ( 4 ) on a map showing
'Sun and Planet engines before 1BO2' has four
in the Lune VaIIey.

I
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The problem is, that as Table 1 shows the
research findings of Clark, Hartley and Price
suggest that in this area the rural mills
only added steam engines at a late date in
existing water powered mills. If we exclude
Stockdales MilI at Cark where an engine was
installed 1786-7 the only early miII site
with a steam engine was probably Bolton-le-
Sands where the short-Iived calico printing
factory has one sometime between 1 803-6.

Tab1e 1 Dates of installation of steam
engines (based on Appendix 1 in Price)

I

The result of her enquiries has been to con-
firm firstly that there were not 4 engines ln
the Lune Valley by 1802, but also to show
that there was one early engine locally.
Thus the following extract is of great lnter-
est.

"september 1 1796. Thomas Hodgson of Caton,
Caton Mill Caton, Payment E478. 33r000 lbs
10 feet high". It was for the 'Hodgson and
Capstick and Company partnership and there
was correspondence about the Boiler evapora-
tion.
Whlch MIII ln Caton was it? AL thls time
there were at least 4 mills ln the village
and in 1804. Hodgson and Co controlled 3
Low, WlIIow and Forge. In Philip Goodersonrs
study of Caton (5) he notes that when Thomas
and John Hodgson started the Low I{iIl ln 1783
they has as a partner Isaac Capstick. Thus
we can say that Low MiII Caton was the first
Lune va1ley mlII to have a Boulton and Watt
steam engine installed.

We are still left wlth a mystery however.
Even lf you accept that the 4 on the Gregory
map includes Cark (6) but that the
cartographer mlsplaced it, and that the Low
MiII is agreed upon, where are the other two?
There is certainly no evldence in the Englne
Iists and it seems likely to me there are
only two explanatlons.

The first ls that Prl-nce and Gregory got it
wrong and that two englnes were inborrectly
attrlbuted to the Lune Valley. A second and
more intriguing suggestion arises out of a
letter from Phillipa Bassett to the author.
In this letter she says ' the catalogue of
englne drawings also includes references to

Lower Bentham
Upper Bentham
Bolton-Ie-Sands
Calder VaIe
Forge MilI, Caton
Low MiII, Caton
WiIlow MiII, Caton
Dolphinholme
HoIme
Leck
Wray
Yealand

pre 1 886
no date
1 803-6
post 1 835
no date
pre 1819
post 181 4
c 1822
c 1818
pre 1 836
pre 1 834
1 825

Having been unable to verify either of the
maps with their authors by correspondence I
decided to go to the source they had appar-
ently used. Phill-ipa Bassett, Senior Archiv-
ist of the Boulton and Watt collection was
kind enougrh both to undertake a search of the
records for Boulton and Watt engines in
Lancashire (pre 19741, and furnish me with
the engine lists of the County for the period
up to 1802. These lists cover both Sun and
Planet Engines and Beam (Crank) tyre engines.

*
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engines supplied to the Lancaster CanaI
Company' . Were the missing two engines used
for pumping water by the Canal Company?

Having said this I am assured that these two
maps used only the Engine lists ( 7 ) which
were sent in a photocopied form to me and
which provided the evidence for the Low }lill
engine. If this is true, then my final
comment, is that perhaps we should always
treat historical maps with caution because
they are only as good as their source and the
people who use them!
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