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Project Name
Wheel Wreck Investigation 2018

SummaryDescription

The site was discovered by local divers in 2005. Assessment in 2006 indicated that this discrete cargo
mound consists of components of mining equipment, the majority of which appedrave been

pumping equipment. It was concluded that thargo represents a consignment from a Cornish

foundry, thought to date from 1850 onwards. No ship structwasfound. The identity of this wreck

is currently not known. The site was designated under the Protection of Wrecks Att éipril

2007.

The WheéWreckwasdated to the latter half of the nineteenth century (post 1850), mainly on the
ARSYGAFAOLIGAZ2Y 27F | | dzl v (i Bodketedzipes Hageznawi bSaNJ (i dzo S a Q
subjected to analysis and found to be manfecast iron, and are therefe unlikely to be boiler tubes.
They appeatr, in fact, to be interlocking cast iron pipesobably usedor transport ofwater at low
pressure Therefoe the post-1850 datepreviouslyassigned to the site is no longer valid.

In April 2018CISMAS®arried out a siday survey of the site. The cargo mound was measured,
surveyed and enumeratedhis has allowed the production of a cargo list, site plan and identification
of most of the cargo items lying on the seabgdimited search around the cargmoundproduceda
small quantity of pottery and glasehich was usetb indicate an earlier date for thiste.

It has not been possible to identify the vessel whichiied this cargo. Blwever, we have estimated
the hold size, beam and tonnage of the seisfrom the dispositioand quantity of the cargo. This,
along with the revised date for the sjtshould help to narrow down the documentary search for the
name of the wreck.

Finally the data gathered from the fieldwork phase of the project will bedus®inform a
conservation and management plan for the site which will be executed directly.
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Location of the Wheel Wreck to the south of Little Ganinick in the Isles of Scilly
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The Site

The sitdlies to the south of the Island of St Martins in the Isles of Saitigwas discovered by local
divers in 2005It consists of a rectangular pile of iron pipes and wheelsé®es longby 7 wide,
lying on the seabed in an orderlyi@owhich appears to be a cargwound. Almost nothing of the
vessel carrying this cargo surviv@se cargo mound sits on laoulderstrewnrocky seabed in about
16m ofseavater.

PreviousWork

An undesignated site assessment was undertaken in 2006 by Wassigaeology It was concluded
that the cargo represents a consignmexitmining equipmentrom a Cornish foundry, thought to
date from 1850 onwardslhe assessment reparicluded abasic sitgplan and photemosaic of the
cargo moundas well as drawirggofsome of theindividualcomponentsof the machineryWessex
Archaeology, 2006)

The site was designated under the Protection of Wrecks A8tlopril 2007 The potected area
extends 75 metres arourdOx 56.44%N 006<16.381QN.

CISMAS visited this site August2017as part of the Designated WHtez Interpretation project
(Camidge et al., 201.7The purpose of the visit was to make a photografimucture from Motio2
(SfM) 3D model ahe site, and produce videos for use in the virtual site tour commissioned by
Historic Englandlhe virtual site touhasnow beencompletedand can be viewed at
http://vdt.cismas.org.uk/trais/the-wheelwreck/. Thedating of this sitdo the latter half of the
nineteenthcentury (post 1850)vas basednainly on the identification of a quantity &oiler tube<
on the site. These tubes appear to be made of cast iron, and are therefore uitiked boiler tubes
¢ which in the nineteentkcentury wereusuallymade of wrought ironThis discovery formed the
genesis of the present projegtthe keyaspirationof which is to determine the date and thus move
closer to an identification of the wredtself.
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ProjectObjectives

Thisprojectwas designedo investigatea number ofproblemsconcerning this sitewith the
aspiration of establishing the dasand identityof the wreck.anddeterminingthe place of origin of
the cargo Thisreport will be used to inform a Conservati@tatementand Management Plan for this
site. Key objectives arto:

1 Identify the material and function of the smaller tubes (previously identified as boiler tubes)
which exist in large quantities at the south end of the si

i Establish a date range and possible function for the material in the cargo mound

9 Produce a list of the numbers and dimensions of each of the different items in the cargo
mound. This should enable a better understanding of what function the cargo veaslid
to serve

1 Search for casting marks on the iron of the caxgith a view to establishing the foundry of
origin

1 Investigatethe underside of the cargo mound to determine what lies under the visible items
(using a miniature remote video camera)

i Establish whethethere are any vessel remains (in particular iron fastenings) under or
around the cargo mound

1 Use te results of the investigatioio inform the Conservation and Managemed®ian for this
site. This will include an assessment of fragitityd recommendations for physical site
access taking this into account

1 Enhance the virtual site tour for the Wheel Wreck by including the knowledge gained in the
investigation of the cargo moun@nd dso add a brief timeline of the technical development
of mine machinery to the VDThus advancingthe neRA @Ay 3 LJdzo f A OQ& dzy RS NA
site

1 Add a technical page to the virtual site tour to includkst of thecargo mound contentsas
well asscaledrawings and photographs of the different cargorgponents(useful for
RA&&SYAYL (A ZTiis will2dvapée burdspbidalistkniowledge of the period
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Methods

The fieldwork was undertaken by six divers betweeli 2pril and & May 2018. The diving was

accomplished from the dive charter badiioonshadow operating from the island of St Martins in the

Isles of Scilly. Six dagkdiving were planned, but only five days were achieved due to adverse

weather conditions, which also caused poor underwater visibility throughout the prdjecil.is very

early in the diving season and carries an increased risk of adverse weatHerRf @ (G KA a OKI NI S
was all that was available by the time this project was approved.

Eah diver undertook two diveger day, with a surfacenterval of two hourdetween dives. Each
dive was of approximately one hddduration. An overall total of 5%iours of diving took place.

Site Plan

The site plan was creatad the first instancdrom an orthogonal view generated from thén&ture
from Motion 3D image ofhe site. This was augmented by notes, sketclpg®tographsand
measurements made by divers. Identification of the individual cargo items was mostlyaftade
inspection by the divers. Where objects were obscured by other cargo itespectionusingthe
underwaterremote video was invaluable.

Peripheral Searches

The seabed around the cargo mound was searched methodically around the edge of the cargo for a
distance of 4m. Four datum lines 30m long were also extemggodndthe cargo mound to

determinehow far from the cargo mound artefacts were scatteede plan of searches fi@¥ The

end of each datum line was fixed relative to the cargo mound and its alignment established by use of
an underwatemmagnetic compassthe bearing was taken at the emd the datum farthest from the

cargo mound to minimise thmagneticinfluence of the cargo itself.

The seabed either side of each datum was searched ydiah pair of divers for a distance of 2m
either side of the datum line (thus each datum resulbed 20 nf search area). The position of any
objects located was fixed by offsets from the datum line.

Remote video

To inspect obscured cargo items an underwater video camera mountedony thin pole was

employed. After various tria]d G ¢ & F2dzyR GKIG | ft2y3 WwasStFASQ
[llumination was achieved by two 1000 lumen Ma&e-angleunderwater torches, also attached to

thin poles.In practice the video camera was slowly inserted into a gap in the cargo madnamd, t

slowly panned around before withdrawing the camera. The torches were usually placed into adjacent
voids to illuminate the field of view. Each video location was marked on an underwater sité\plan.

total of 23 videosvere made of the inside of the cargnound. The videos can be difficult to

interpret as the objects within the mound are often very close to the camera due to the very limited
space within the cargo mound.

QX

The video thus collected allowed us to identify two additional windbasew/ell as showing
important detail on other partly obscured objects. The main problem with the setup was the lack of
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any underwater viewing system so that the camera could be guided by the operator. Several systems
to achieve this were consideregbut they were all beyond the available budget.

ConcretionRemoval
The iron of the cargo mound is coated witltoncreted layer aforrosion producs, andthis

concretion makes it difficult in some places to determine the exact shape of the underlying object.
Previously three of the wheels on site had been reported as having-¢eeth on their outer edges
(SW1, SW2 and LW1). In each case a small (10cm square) section of concretion was removed
mechanically. This allowed the size and pitch of the gear whedls tecorded (where they existed

in fact SW1 did not appear to have any gear teeth on its outer edge).

To mitigate any corrosion issues that could potentially result, the smalbdereted areasvere
treated with aquatic epoxy putty a technique alreag employed successfully on designated wreck
sites(Dunkley & Steyne, 2013, pp.183). Attempts to mix the twepart putty underwater were not
successful. However,itfwasmixed on the surface immediately before there and transported in a
polythene bag all worked well. Using plastic glotes diver then applied the prenixed epoxy putty
using fingers only. The putty appeared to adhere veglwas still in place when inspected two
months later.

Casting Marks
Manufacturesimarks were sometimes cast into the surface of steam engine and pitwork pads,

these have been observed at historic mine sites in Cornwall. A careful visudd eéttre objects in
the cargo nound was made with this in mind. Unfortunatetile concretion covering the items
made this very difficult and no such marks were located.

Documentary Sources & Concordances
A search of the documentary sourceasimade in order to establish whethany concordances exist

between the material of the cargo mound and documented output of eighteenth and nineteenth
century foundries. Unfortunate/yno new illustrations were located. However, a brief appraisal of
some of the sources was made and mateoigbossible interest was identified. This is reported
separately in Appendix ¥oncordance®by Tehmina Goskar
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Results

The Cargo Mound

[ uncertain
[] Flywheel & spokes
[ cogwheel
[ sheaves

[ cylinder parts

[O] Socketed pipes
[ Rising mains
[ ciacks-large
[J ciacks - smat
B coliars

Fig 2
Plan of the cargo mound with the identified cargo elements differentially colour coded

The cargo mound some 12m long and@m wide,and whilethe depth of the moundvaries itis never

more than 1m- and considerably less in places. The cargo forms an essergiygularmound

and the individual elementappearto be stacked in an orderly fashion with the various pipes aligned
along the long axis of the rectangle. The overall impression is that the cargo was confined within the
hold of the vessel transporting it and that it has not shifted significantly siveastioaded. Many of

the individual elements are stacked next to similar items, for example the windbores, sheaves and
socketed pipes (see figabove.
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Fig 3

View from above of the cargo mound created from the SfM 3D model of thersitgh is up. Th image gives a
good impression of the rocky seabed around the cargo mound. This image can be viewed in 3D at
www.vdt.cismas.org.uk

The cargo seems to have been loaded with the most delicate objects on the top (the flywheel rim
and the sheaves). In many cases larger pipes and giac&shave had socketed pipes placed within
them, presumably to save space. All the cargo iteppear to be made of cast iron and as such
would be brittle and subject to breakagEhe majority of the cargo is still intact; the most numerous
breakages have occurred in the sheavseis- only three wholly intactand the socketed pipes
where severhhave been broken.
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The Socketed Pipes

These pipes are by far the most numerous cargo stprasent,with about 100 recorded on site

there are probably more in the body of the mound obscured by other items of cargo. The socketed
pipes are largely confed to the western end of the cargo mouadd are stacketh parallel rowsat

least three layersleep(fig 4).

Fig 4
The socketed pipes at the western end of the site; note how they are stacked at least three layers deep

Thesepipes are 1.95m long, with an external diameter of 0.12m and an internal diameter of 0.10m.
They have a socket at one e(@11 long, externaliameter0.16, internal0.13) which is large
enough to accept the usocketed end of the next pip&ith a small gajsee figs below).

Theywere identified as replacement boiler tubes in the 2006 site assess(iéegsex Archaeology,
2006) This identification resulted in a pe$850 date being assigned to the sgenulti-tubed boilers
are not in general use until after this datdoweverwe now knowthat these socketed pipes are
made from castV ¢ K koin, &l as such are not likely to be boiler tulfgse Appendix g Analysis
of Socketed Pipes)n fact very similar ijpes have been observed in Penzance functionirgasn-
waterdrainage pipest KS a Yl t f W7 Astezassesdhiientiardliti fScReorfosfon fink, S

F2N¥YSR o6& O2NNR&AZY LINRRdAzOGE& SEdzZRAY3I FNRYW ONI

OFyy2yQ 27FGSy a srbhstore yireck sités)i ThashlBipés afediag anly item of cargo
identified to date which have no concordance with Cornishengompingmachinery.
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Fig 5
A reconstruction drawing of the socketed pipes showing thevwpipes would have been fitted together

These pipes werprobablyintendedto convey water at low pressuresuch aghoseemployed in
gravitydriven drainage systems. They could have been used to convey water around a mine or steam
engine nstallation, but the large number of socketed pipes present (over 180m total length) perhaps
suggests mother function. This type of iron socketed pigkéspigoted pipe) was usually sealed

using a mixture of iron filings and sahmoniac (or sometimes urine) which caused the two pipes to

rust together. This apparently forms a very tight and durable joint, and has been used successfully in
repairs at historic engine sites (Levant and Crofton Beam Engp&sonalcorrespondencg

Unlike the flanged pipes (rising mains) in the cargo motiveke pipes would not have been able to
withstand any substantial pressure and furthermore this type of pipaknown in mine pumping
They perhaps suggest a destination for this cargo dt@n a mineg possibly a waterworks aranal
supply system

FHg 6

Section of casiron socketed
pipe forming part of a storm
water drain on Abbey Slip in
Penzance
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Fg 7

Small section of the socketed
pipe (Fe Sample 4) showing a
clear casting seam running
longitudinally along the pipe
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Rising Mains

Fig 8
A group of rising mains on the north side of the cargo mound (the rising mains are indicated by the yellow arrows)

Rising mains aneon flanged pipes used in pumping systeergecially in minesThe term\sing

mainkk & y2¢ O2YY2yfe& dzaSR odzi Ay GKS yAySiSSyik OS
a2YSGAYSa WhadgheslisedAinlO8raish pumping systems asaallynine feet long

(Farey, 1827, p.228nd (Barton, 1966, p.92)ith flanges at each end to allow pipes to be bolted

together (the bolt holesvere squareuntil the end of the nineteentrcentury, after whichthey are
sometimesround).Rising mains were manufactured in a numbédiameters varying between six

and 20 inched the eighteenth and nineteenth centuri¢Barton, 1966, p.92)They are usually

made from cast iron and have a number of reinforcing riceggaround the outside (usually three,

evenly spaced).

Thirteen rising mains have been identified site andthere are probably moreoncealedwithin the
cargomound. Atleasttwo different diameters of pipe have been observed. The lengths vary
between 2.74m&.98ft) and 2.77m 9.08ft). The pipes are all covered with an irregular layer of
corrosion productg consequentlyall measurements should be considered approximétes.

traditional to categorise rising mains by their internal diameter in incAékough t was not

possible to take accurate internal measurements from the pipes due to the concrBivh,and

RM13 areprobably eightinch rising mains, while RM2 and RM& arobably 10 inch rising mains

(see fig 2)The flanges of the eighibch rising mains were 0.41m (16 inches) in diameter, while those
of the 10 inch rising mains were 0.51m (20 inches) in diameter. The external flange diameter is
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significant as it indetes which elements could be bolted togethethere are other flanged items in
the cargo including the clagkeces and the wingbres.

Rising mains also usually have a number of fillets reinforcing the junction between the outer surface
of the pipe andthe flanges (see fig }but none of the rising mains on this site have these fillets. It

has not been possible to establish the significance of this absence but it could possibly be a feature
related to early pipes or those from a particular foundry. Rartwork in this area may yield useful
results.

The rising mains all have three, evenly spaced reinforcing rings along their ¢gthgtbe are very
similar in appearance to the reinforcing rings found on the barrels of historic cast iron cafihens.
actual form of these reinforcing rings is mostly obscured by corrosiout in one case (RM2) it
appears to ben the form ofa flat strap with a halfound centralband¢ fig 10

Fig 9

A reconstruction drawing of the 8 inch rising mairike 10 inctrising mains are structurally similar and of the same
length but have a larger diameter. Note that the bolt holes in the flanges were not clearly visible on site due to the
concretion. The reinforcing rings are the three bands around the middle of the pipe

Fig 10

A detail of one of the rising
mains on site (RM2)
showing the reinforcing
ring ¢ this is one of only
two rising mains in the
cargo mound which are
broken. The pipe is 0.25m
external diameter

A0l \Wheel Wreck Investigation 2018 Project Report



Rising mainsvere often reuseddr purposes other than mining dimg the late nineteenth century. A
great manyexamples have been found locally being used as mooring posts, architectural pillars and
as structural supports for piers. There were a number of mining depressions in Comthell i
nineteenth century caused by falling metal pricasdone consequence of this wasargeoning

trade in seconeéhand mining machinery. This probably accountstiie prevalence of reused pibrk

in the Cornish landscape.

Fig 11

A selection ofeused rising mains in Newlyn and
Penzance. Note the reinforcing fillets between the
flange and the pipe body visible in the two upper
examples

Top Left: A rising main reused as a mooring post at
the Penzance drglock

Top right: Rising main reused as agring post on
South Quay, Penzance

Bottom: A rising main used as a structural support
on a shop front in Newlyn
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Clack Pieces

Clack pieces (also known as clack valaespneway flow valvesnicorporated into the pumgsystem

to prevent the water from flowing back down the pump pitesing main). There was a hinged flap
inside the clack valve, which closed onto an iron seat. This flap is usually faced with leather to form a
watertight seal. They are said to have beafied clackpiecesdue to the noise they made as the flap
closes. The rectangular opening visible in the photograph (fig 12) is for maintainance of the clack
valveg in use it would be covered with a removable iron door which is missing on this example.

Fig 12
One of the larger clack pieces (CL1) situated at the s@ash corner of the cargo mound. It is 1.87m (6.1 ft) long

/ £ 01 LASOSa OFry |taz2 06S daASR a WwWodzO1 i R22NEQ
these are inspection covers to allow maintenawéa bucketpump (also known aalift pump)

(Farey, 1827, p.215 wo dfferent sizes of clack pieces have been identified within the cargo mound.

There are six of the larger clack pieces and eight of the smallerTjyeetwo different types are of

similar length (1.86m which is essentially 6 feet) but the diameter of thespand flanges is

different. The larger (CECL6) have flanges 0.51 to 0.55m in diameter with the outer pipe having a
diameter of about 0.43m. The smaller have flanges 0.41 to 0.45m in diameter with an outer pipe
diameterof about0.28m). Bothtypes have a single reinforcing band between the clack door and the

far flange (see fig 13).

Wheel Wreck Investigation 2018 Project Report



n

Fig 13
A reconstruction drawing of one of the clack piedéste that the bolt holes in the flanges were not clearly visible on
site due to the irooncretion. Note also the absence of reinforcing fillets between the flange and pipe body.

In several instances (CL1, CL3 and CL5) the larger clack pieces have smaller pipes stowed within them,
presumably an attempt to make theargo more compact. Despite a fairly diligent seanchclack
doors were identified anywhere in the cargo mound.

Fig 14

One of the clackieces
(CL1) with a socketed pipe
stored inside

The clack piece flange is
0.55m in diameter
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The Windbores(W1,W2 & W3)

Fig 15

The large pipe in the centre of the picture is a wind bore. The ridgesayidlong the barrel of the wind bore are
corrosion fins, formed as corrosion products are exuded from cracks in the cast iron. It is 0.5m in diameter and 2.8m
long

The windoreis the bottom section of the pumping gear. It is an iron cylinder with perforations in
the end to prevent stones and debris from being sucked into the pdrere are threevindboresin
the cargo mound (see &2 & 15 all stacked next to each othat the eastern end of the cargo
mound The holes in thevindbores are largely obscured by the thick layer of iron concretion
covering the object. Thparallelridges or fins visible in thcentre of thewindboreare probably
corrosion fins formed as a result of longitudinal cracking of the castarmhare thus a post
wreckingfeature.

Initially only onewindborewas apparentbut further investigation using a remote video camera
mounted on a pole witlunderwater videdights showed that there were in fact three. They are
2.86m (9.3 ft) long and 0.51m (20 inches) in diameter at the closed endwiatiiore has two
reinforcing bands cast into their outer surface and a flange @r.@5 inches) in diametéseefigs
15 and 16). It is notable that in common with the other items of pitwork on this site there are no
reinforcing fillets on the flangess iscommon in wintbores seen elsewheréof examplefig 17).

Wheel Wreck Investigation 2018 Project Report



® @ e & ©
® e e e e

®0 e 0 e

e e e @
® 6 e e @ U U

Fig 16
A reconstruction drawing of windbore (W1). Note the absence of reinforcing fillets around the inner face of the
flange. The holes in the pipe and flange are conjectyeal site they are covered with a thick layer of corrosion

products
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0SAYy3 2F Qun -ZBN)(Pole 1884 Ths BHivhdalty pumpipg applications multiple
windbores would be required.

Fig 7

A wind bore on display at
East Pool mine, Cornwall.
Note the reinforcing fillets
between theflange and
the body of the pipe

1.85m ¢ (6ft) long
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Iron Collars

Fig 18
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are 0.4m in diameter. The collar on the left in this image is sat on one of the wind bores (W2)

It was not possible to determine the function of these three items. They are short lengths of cast iron
pipe witha wider ring at one end (possibly a flaigéhey are heavily concreted which precludes any
determination of their exact form. They are38m in diameter at the widest point and about @2m

long. Their close proximity to the thregindbores and numerical equivalence perhaps suggests an
association with thevindbores?

"

Fig 19
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Itis 0.4m in diameter
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Laige Wheel (LW1)

This large cast iron wheel rim (LW1) lies on the top of the flanged pipes near the western end of the
cargo moundfigs 2 and 3)The wheel rim is 3.07m (10ft) in diameter an@..59m deep and 0.15m

wide. The spokes and hub of the wheel (LW2) have been manufactured as a separate part and lie just
to the west of the wheel rim. The wheel rim has teeth cast into its osteface;a small area of the

outer face of the wheel rim was dmncreted to expose twofdhe cogteeth to establish their
natureandsize. The teeth were found to be 0.03m wide and 0.15m,laitty a space of 0.05m

between todh faces.The depth of the teeth could not be established as the concretion was

particularly tenacious between the ¢¢h. Plottingthis size and pitch around the outer edge of the

wheel rimsuggests total of 126 teeth (see figl).

Fig 20
The wheel rim (LW1) and the separate hub and spoke casting (LW2) next to it on the cargo mound. The wheel rim is
3.07m in diamete Note the sockets on the inside of the wheel rim where the spokes would fit
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TheWheel Hub

The spoke casting has six@sfally square sectioned spokesdiating from a central hub which has

a cruciform hole at its centre. The spokes were probably intended to locate within the six rectangular
sockets cast into the inside face of the wheel rim. The method by which these were secured into
position could nbbe determined.The reason for manufacturing this wheel in two parts was

probably connected with th logistics of transporasit is estimated that the wheel rim weighed

about 1.5 tonnes and the spokes a further 1.25 togreecombined weight of almostt8nne (see

Tableof Gargoltems onpage43).

M

Fig 21
A reconstruction drawing of the wheel rim and spoke assembly fitted together. The actual depth of-thethdwas
been estimated
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Fig 22

Large toothed wheels on display at
East Pool Mine (above) and Tolgus
Tin Streaming Mill (below)

These wheels have been cast in two
halves and bolted together. They
have eight spokes rather than the six
found on the Wheel Wreck spokes.
However, they arehte same

diameter as (LW1). These wheels
were probably made in the 9
century.
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