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Dawe’s Twineworks was built at the end of the 19th century and continued in operation until 1968 
when the owner retired. Fortunately, almost all the twine-specific machinery was left undisturbed 
and fairly intact – making this a site of great interest.  When the CRST took over the site in 2005, 
the simple timber building structure had deteriorated considerably, but work undertaken in the last 
four years has brought back the building to the point where attention can be paid to the machinery.   
The original steam engine was replaced by a 30HP Ruston & Hornsby diesel engine in the 1920s.  
This engine was sold when the works closed, but the CRST has now been offered a very appropriate 
similar engine (a 23HP Shanks diesel dating from 1927) on permanent loan.  It will be installed when 
funds are available. In the meantime, funding from PRISM has allowed excellent progress to be made 
on restoring line shafting and the unique twine-making machinery. 
This report describes and records the work undertaken on the twine-making machinery for the CRST 
between August 2013 and May 2014 by Neil Evans and Chris Barker (who also prepared this report).
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Each section includes a short description of the machinery, its purpose and the work undertaken and required. 
Photographs show the as-found and finished or current condition of each system or machine, plus relevant details.  

Description
Dawe's twineworks has a ‘ropewalk’ about 100m long orientated east-west. Twine-making  took place on the ground 
and first floors of this ‘ropewalk’ - see page 3. The engine house and most machinery are located at the east end. On 
the first floor are two pairs of ‘twisting heads’, which converted thin yarn, made from flax or hemp, into twine.  The 
twine was then treated with ‘size’, polished and dried in continuous loops on machines at ground level.  Some of the 
product was supplied to other industries (e.g. sail and mattress making) in large spools, but small hand-operated 
machines were used to package some of the finished product into ‘balls of twine’.
There is a main line-shaft across the eastern end of the ground floor at about 8 ft (2.5m) height. This is 3” diameter 
and about 35 feet (11m) long. The shaft extends into the adjacent ‘engine house’ where its large pulleys were driven at 
about 150 rpm by the engine via a flat belt. The shaft carries 7 pulleys which drive ground floor machines, and a further 
pulley which drives up to a second line-shaft above the eastern end of the first floor. Belts from this shaft drive down to 
the twisting heads.  The main line-shaft and machines are all individually controlled by ‘fast-and-loose’ pulleys. At the 
north end, a pulley used to drive an electrical generator (now missing) for lighting.
The machines were made by local companies including Sibleys of Yeovil and the Parrett Works (near Martock). They 
have substantial cast iron frames with further cast components bolted in place.  Steel shafts run in phosphor-bronze 
bearings, mostly 2-piece with a bolted cap and an integral greaser. 
In the 1980s, when the site owner converted the engine house into a truck garage, he cut about 3m off the main line-
shaft and removed the large drive pulleys so a blockwork door-pillar could be built.  Recent work has included appro-
priate restoration and adaptation to allow the system to be driven once again.

Restoration Principles
First, the machinery must work. It is intended to produce twine for demonstration purposes. However, it is not neces-
sary (or affordable) for all the original machines to be working in the short or medium term. The target is to have one 
half of the upper floor machinery, and two of the original seven finishing sets on the ground floor working, all driven 
by the line-shafting.
Secondly, machines, components and fasteners etc. have been conserved and re-used wherever possible. Machinery 
has been dismantled for cleaning, rust treatment, checking, adjusting and lubricating. More than 80% of the original 
BSW (Whitworth) thread nuts and bolts yielded to release oil and/or heat and have been re-used.  A small number of 
new (mostly) BSW nuts and bolts have been introduced where old bolts were severely weakened.  In most cases, the 
machinery has proven to be fit for use without intrusive surface blasting and re-painting.  The aim has been that the 
works should have the appearance it had when in use rather than ‘brand new’. 
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Dawe’s Twineworks Schematic – View to the East
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Dawe’s Twineworks Schematic – View to the North

Upper Line-Shaft

Main Line-Shaft

Engine
Finishing Drum

Idler Winch

Idler

Twisting Heads

90 metres

New 
Support

Tank



4

Main Line-Shaft and Pulleys
The shaft has four original phosphor-bronze bearings. Each bearing is in two 
halves, with a detachable cap. All the shaft pulleys were removed to reduce the 
shaft weight so it could be lifted by about 80mm to allow access to the bearings.  
The bearings were in good condition, only requiring cleaning and re-greasing.
The pulleys were very rusty and were sent away for profes-
sional sand-blasting. Original blue paint was found in the pulley 
joints; the pulleys are now finished in a similar colour.
The bearing alignment was checked by stretching thin twine 
along the shaft axis. Two bearings required adjustment of 
about 8mm. Slotted holes in the bearings allowed horizontal adjustment. Wooden 
packing (already present) was adjusted to lift the bearings.
With the shaft realigned, a pulley was re-fitted to allow it to be driven by the 
CRST’s useful 2HP ‘portable’ stationary engine. It was spun to aid shaft cleaning, 
and to check bearing fit and temperatures. All pulleys are now in place.
New belting has been purchased to drive all the machines intended for demon-
stration use. 
Wooden safety fences surrounding the belt drives were removed for restoration 
and repair, then re-fitted. Cardboard sleeves - some original, some new - have 
been fitted to the shaft for safety.
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Main Drive Pulleys and Bearing
The cut-off shaft presented specific problems. Sufficient shaft length remained to allow the original 54” diameter fast-
and-loose drive pulleys to be re-installed, but further support to the shaft was required as the cut-off shaft originally 
had two further bearings and supports, of which no trace remains.  
The ‘period’ solution has been to provide an additional shaft support using oak posts identical to those which support 
other main-shaft bearings. One of the posts is at 60 degrees in order to sustain the horizontal loads which will be 
generated by the flat-belt drive from the diesel engine. The new replacement bearing is bolted to this post.  These 
items are shown in red on page 3. However, a run-out check revealed that when the shaft was cut off, it was slightly 
bent.  Grinding and shimming was required to centre the new support bearing.  This was successful; run-out is now 
imperceptible. The post will also support one end of the cut-off shaft – it is intended to put it back in position, but 
static.  See page 9.
The pulleys were sand-blasted and painted in the original colour. Two spokes required welding. The ‘loose’ pulley’s 
bearing was in good condition.  Its greaser was cleaned and refitted.
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First Floor Machinery
The upper line-shaft is supported 
in three phosphor-bronze bearings.  
The centre bearing was realigned in 
the same way as the main shaft. 
Twisting head shaft bearings were 
checked, cleaned and lubricated – 
one required a new replacement 
bronze bush. 
The 4 sets of 12 whirls are perhaps 
the most sophisticated parts of the 
factory’s machinery.  These required 
careful refurbishment and adjust-
ment to ensure that they all spin 
when driven by the narrow belt 
which wraps around them.
The upper line-shaft was tempo-

rarily driven from ground level by the 2HP engine. When this was done in 
November 2013, it was the first time that any twineworks machinery had 
been run since closure in 1968.
There are wire hoop guide rakes at intervals along the upper ropewalk. 
Refurbished rakes will be refitted when the building supports are replaced.
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Ground Floor Machinery
Each ‘set’ consists of a Finishing Drum (driven by flat belt), an Idler (at the west 
end of the ropewalk), a Winch to tension the Idler (with a steel cable round a 
fixed pulley at the west end of the ropewalk), and a Sizing Tank close to the 
Finishing Drum - see schematic on page 3.  
The Finishing Drums required very extensive cleaning – they were covered in a 
thick paste of mud and grease, bound together by ‘size’. Their phosphor-bronze 
bearings were cleaned and adjusted. One worn bearing was replaced by a much 
better example from another drum. On assembly, each drum was driven by the 
2HP engine to assist cleaning and de-rusting of the pulleys and drum, and to 
check bearings.
The Idler Winches have a very light duty cycle and are generally in good condi-
tion. They had been partially buried by mud.  This was cleared so the brick foun-
dations could be inspected and cleaned. The iron and steel parts were cleaned, 
treated and lubricated. New steel cables have been bought.  
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The Idlers had been left exposed when the 
west end of the ropewalk collapsed. Many 
iron and steel parts were corroded, and 
parts such as the flanged wheels and axles 
and the single withdrawable bearing were 
very very worn. Most of the bolts used in 
assembly were successfully removed, but 
many were not fit for further service.

Given the corrosion, it was decided to fully treat and repaint two of the 
idlers. The finish is a close match to the original ‘Sibley’s green’. There 
are seven idlers on site; the best parts are being used to make two good 
serviceable assemblies.  One has been completed.
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Other Ground Floor Equipment
For the machinery to actually produce twine, a few other pieces of equipment 
have to be restored.  

Twine twisted on the upper floor was 
wound onto pegs which were brought 
down to the ground floor and tempo-
rarily stored on convenient peg-boards 
adjacent to the finishing drums.  These 
boards are being cleaned and repaired.

For finishing, loops of twine ran 
round a finishing drum at the east 
end of the ropewalk, and an idler at 
the west end.  The finishing drum 
was driven by the lineshaft - each 
has its own ‘fast-and-loose’ control. 
The twine was supported and 
guided by a rake on the finishing 
drum, another on the idler, and 
5 pairs of rakes mounted on the 
building’s wooden posts.  The rakes 
have 25 galvanised rods for lateral 
guidance (the drums carried up 
to 24 strands) and a glass rod for 
vertical support.  New rakes, with 
new glass rods, have been made.

The Cut-off Shaft
The 3m of main line-shaft which was cut off in the 
1980s remains on site, but is corroded after 30 years’ 
exposure.  It has a large pulley which once drove a 
further finishing drum, and a small pulley which 
drove the pump which lifted water to the roof tank 
to supply the steam engine’s boiler and the size tanks 
etc.  The new oak post has sufficient width to accomo-
date a further bearing adjacent to the new main line-
shaft bearing.  This will support the end of the shaft 
adjacent to where it was cut. The other end can be 
extended with tube by about 1m and supported on 
the opposite wall of the engine house. Although the 
shaft will not rotate, it will be in its original location 
and its function will be clear.

Adjacent to each finishing 
drum is a long narrow wood 
or galvanised steel dipping 
tank. The twine strands were 
initially pulled down under a 
glass rod into the tank which 
was filled with ‘size’ - an 
animal product based liquid.  
After dipping, the twine was 
air-dried while running round 
the drum and idler.   
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Balling Machine
The CRST has been fortunate to re-acquire 
one of the twinework’s hand-operated 
machines which wound balls of twine.   
Thread is fed through the spindle’s hollow 
shaft and wound onto a tapered shaft. 
This shaft can be angled by pressing a 
pedal bar, and a cord and pulley system 
slowly rotates the tapered shaft so that 
the angled wind process migrates round 
to form the ‘ball’.  When the ball is the 
desired size, it is removed from the 
tapered shaft. The ratio of the cord and 
pulley system is varied to suit the size of 
the twine.
Construction was fairly crude and simple, 
except for the mutli-grooved pulleys 
and their gears. The steel fittings were 
rusty, and the main winding spindle’s ball 
bearings were seized. The large and small 
wooden pulleys had broken flanges, and 
the post for the windling spindle was 
rotten, as was one end of the pedal bar.  
The machine was successfully dismantled.  
All the steel parts were cleaned and repainted.  Rot in the spindle post was cut out, and a new tenon made and 
inserted.  The pedal bar and the pulley flanges were repaired. The ball bearings were freed and lubricated. The bronze 
bearing adjacent to the main wheel required shimming and adjustment.  Loose wooden legs were re-wedged and 
glued.  Wooden parts were cleaned and wax-polished.
The leather drive belt, the counter-weight for the pedal, and the weighted pulley which tensions the ball rotation pulley 
cord were missing and had to be replaced.
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It All Comes Together
The CRST has a 2HP Ruston & Hornsby single cylinder 4-stroke engine, 
dating from c.1947, purchased from the estate of a local farmer.  It is now 
mounted on a small trolley. The crankshaft speed of about 800 rpm was 
too fast for our use but we found, by chance,  a stepped pulley set on the 
twineworks site - probably left by the later owner. A larger pulley was 

adapted to fit the pulley shaft, and it 
is driven by a belt from the engine at 
about half speed.  The stepped pulleys 
then give us further speed options.   
As should be evident from other 
pages in this report, this has proved 
extremely useful for restoring, testing 
and demonstrating individual pieces 
of machinery.

The largest single expenditure for the machinery restoration has been replace-
ment flat belting - all the existing belts were at least 50 years old and unfit for 
further service. After careful research of products and quotes from potential 
suppliers, belts were ordered in three widths to fit the machinery destined for 
use.  We were able to salvage many of the original ‘Jackson’ belt joiners which are 
special bolted fittings.  Unlike the alternative ‘alligator’ joiners, the Jacksons can 
be detached  for adjustment or re-use.  In contrast, alligators have been used for 
the 2HP engine drive because disconnection only requires the withdrawal of a pin, 
and belt tension is adjusted by movng the trolley.

The belts arrived on April 29th, and late on April 30th all the serviceable machinery was driven at the same time for 
the first time, again by the 2HP engine, albeit at only 1/3 of the normal speed. The engine drove the main line-shaft 
via a belt to the large pulleys; the main shaft drove a finishing drum and the upper line-shaft, and the upper line-shaft 
drove a pair of twisting heads. 

We are now ready to install the 23HP diesel - please see page 12.
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Future Work
The CRST’s highest priority now is to install the 1927 Shanks diesel engine recently 
donated on long-term loan by Mr Phillip 
Upshall.  As will be evident from the descrip-
tions of work done to date, we know what a 
positive difference having even a small part 
of the machinery driven by our 2HP Ruston & 
Hornsby engine makes. Having the 23HP engine 
running and driving all the restored machinery 
will transform the twineworks from a static 
museum exhibit to a live working factory.  

The work will be carried out just as soon as funding is secured.  

The engine was rescued from a Scottish farm where, from being supplied new 
by the nearby Shanks factory in Arbroath, it had been used to drive a ‘thrashing 
machine’.  It is complete with its fuel and coolant tanks, wooden stands, tools, 
pipes and air cylinder for starting (a WWI torpedo casing).  It is slightly smaller 
than the twineworks’ previous 30HP Ruston & Hornsby diesel, removed when 
the factory closed, but is appropriate in all other respects, including age.

Before the 30HP diesel was installed in the 1920s, the twineworks was powered 
by a steam engine.  A steam engine would have greater public appeal, and there 
is space for both steam and diesel engines, but the ongoing costs and specialist 
skills required for steam are daunting.

Further work is required to complete the 
upper and lower ropewalks. Restoration 
of a second idler and a second winch is 
outstanding. 
The installation of the intermediate guide 
rakes and tensioning provisions at the west 
end  cannot be undertaken until the building 
is completed.  The structure was successfully 
straightened in 2010, but it is still largely 
supported by scaffolding because agreement 
has only recently been reached on how best 
to restore or replace the rotten oak posts.  
Now we are seeking the funds.


