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Project Name
Colossu®ive Trail Maintenance & Wheel Wreck Dating 20487 5)

Summary Description

This projecundertook maintenancef the Colossuslive trail andthe collection of further dating
evidence from the Weel Wreck taaid theidentification of this wreck. Both sites are protected
historic wrecks and are only about six kilometres apart. The rationale behind combining these two
projectswasthat considerable financial savings can be made by combining tidevéiek into a single
event.

Background

HMS Colossus
Q

Saint Mary's Road

1 kilometer

oh A =

Figl: Plan of the Isles of Scilly showing the location ofblessusind Wheel Wreclsites

Colossu®ive Trall

The current designation came into force™8ugust 2017 and is degd by the following co
ordinates;N: 49.92688286:6.34111824 E: 49.92371416,33617442 S: 49.91861198,34401542
W: 49.92178068,6.34895924

The diverail wasinstalled on the ge in 2009 and extended in 201Zhis work was commissioned by
EnglistHeritage and undertaken by the Cornwall and Isles of Scilly Maritime Archaeology Society
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(CISMAS) heColossuslive trail isextensivelydocumented inColossu®ive Trail Report 200&nd
Colossu®ive Trail Update 2012 both available atvww.cismas.org.uk/downloads

WhenCISMAS visited th@olossuslive trailin May and July 2018, it was evident that the trail was in
poor condition. A string of lobster polay across the site, with the pot line entalegl in parts of the
trail and upstanding elements of the wreck. At least two of the station mankers not evident
(probably diturbed by attempts to recoverfie pots) and several others haeen displaced. The dive
trail station markersvere covered inrmarine growth, making the station numbers illegible.

The Wheel Wreck

Thesite lies to the south of thesiand of St Martins in the Isles of Scilly, and was discovered by local
divers in 2005. It consists of a rectangular pile of iron pipes and wheetetts long by 7 wide,

lying on the seabed in an orderly pile which appears to be a cargo mound. Almost nothing of the
vessel carrying this cargo survivéke cargo mound sits on boulderstrewnrocky seabed in about
16m ofseavater.

An undesignated stassessment was undertaken in 2006 by Wessex Archaedtoggs concluded
that the cargo represents a consignmeritmining equipmenfrom a Cornish foundry, thought to
date from 1850 onwardsThe assessment report includadasic site plan and photoosaic of the
cargo mound, as well as drawings of some of the individual components of the madWesgex
Archaeology, 2006)

The Wheel Wreck was designated under the Protection of Wrecks Act 1973 ofi #mib2007 The
protected area extend®rT pY | NRdzy R LR aAdA2Y ndodc pcdnppQ b nn

An hvestigation and survey of the site wearriedout by CISMAS in 2018r Historic England
(Camidge, et al., 2018)the report detailing this wik is available alvww.cismas.org.uk/downloads

In April 2018, CISMAS undertook a limited survey of the site on behalf of Historic England. The survey
includedthe recording of the visible cargomounéity 8> | aAdS LI FyX | o5 WaidN
record of the cylinder fragments, sampling of the socketed pipes for metallurgic identification and

the collection of dating material from around the cargo mouAdsmall quantity of pottery and glass

was rec@ered from the vicinig of the cargo mound. Appraisasulted in a date range of 1770 to

1820 for this material. Chemical analysis of the glass suggesthithflls into the earlier part of the

date range. In consequence, it seems likely that thedstes from the end of the f8century. This

accords with the date assigned to the previously recovered ceramics in the Undesignated Site

Assessment (late ¥8&entury). The 2018 project is documented in the project report (Canetige

2018)
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Project Objectives

The primaryaim of this projectvasto undertake maintenance of th€olossuslive trail to make the

site more usable and comprehensilite visitors We alsaook stepsto improve the interpretation

for diversg thiswasachieved tmough theproductionofane aAy 3t S WAKSSGIQ & (G SNJ
similar to that recently produced for the Thorness Bay dive.trail

A secondary aim of this projeatasto refine the dating of the Wheel Wreck through the collection of

further dating material fromhe site. Thegoalhere was to enable identification of the vessel and

GKdza (2 RSUSNNXAYS (KS ThibwiH@Emblebatdthndersiandingfinid RS a G Ay |
hence managemertf the site.

Methods

The fieldwork was undertaken layteam ofsixdivers betweerl4™ and 21% September 2019The

diving was accomplished from the dive charter bittrvoren operating from the island of St

Martins in the Isles of Scilly. Six days of diving were planned, but only five days were achieved due to
adverse veather conditionson the last daySeptember is latén the diving season and carries an

increased risk of adverse weathed | Rf & (KA & OKI NISN) watz206Q 61 a | f¢
funding forthis project was approved.

Each diver undertook tvvoivzles“ per day, with a surfadgaterval of two hours between dive$he
diveswere2 T | LILINRPEA Y| GSt & 2y S K2 dBlaus oRliaNg tabkpage Ly 2

Priority was given to refurbishing théMS Colossudive trail. This took three daye complete;the
remaining time available was speon the Wheel Wreck
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Results

Colossus

Condition of the dive trail
The dive trail was heavily covered in marine growth. The south side of the exposed wreckage was

largely obscured by a bank of detathkelp over a metre deep. All the dive trail markers were
heavily weededmaking the station marker numbers illegilffeg 3) The dive trail sign was obscured
by fine seaweedfig 2)

Fig 2

The seabed sign before cleaning,
showing how weed growth was
obscuring the sign

Fig 3

One of the station markers, showing
how the numbers of the markers had
become obscured hyeed.
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Fig 4

Station marker number six, next to
one of the upstanding18Ib iron guns
(gun 6). Note the buildp of kelp
around the gun.

Refurbishment

The first taskvas to remove the buildip of detached kelp stalks. These are often referred to locally
& Wwall F7TaQfighNihey tofsisidf mpserelp fioRd, usually attached to a small to
medium sized rocklhese appear to drift onto the site from tlvgest, carried by the flood tide.

Fig 5

18t L wag
held aloft by a diver
on theColossuslive
trail

The station marker buoys were then removed and replaced with new marker buoys and ropes. These
are fastened to the concrete sinkers on site by looping them through the stainless steel loops which
have keen cast into the concrete sinkegdor details of their construction se@amidge, 20095mall
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numbered plastic tags have been included beneath the station madkidisse have the number
etched into the surface and it isped they may resist weed growtfig 6)

Fig 6- Two of the new dive trail stationarkers in place on the refurbished dive trail (stations 1 and 11).

The seabed sign was cleared of the marine growth which was obscuritgxthéhis was

accomplished using a nylon scouring pad. The sign is attached to a concrete plinth by four stainless
steel screwsA template of the sign (including the screw holes) has been retained to allow easy
manufacture of a replacement sign with the screw holes in the correct positions.
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Fig 7

The seabed sign after cleanigg
some of the marine growth has
become embedded into the fabric of
the sign. The sign will probably need
replacing at the next refurbishment o
the diwe trail.

The leadweighted bottom lines which guide divers around parts of the dive trail whezkedde-
weeded andenewed where necessary and additional seabed fastenings installed

Dive Slate

A new underwater information slate was designdthe previous underwater guide was a laminated
multi-pageguide;these have been in use for over five ygand are starting to delaminate. The
underwater dive guides are keph boardthe dive charter boats in Scilly and loaned to the divers for
the duration of their dive or€olossusAfter discussion with aumber of these divers and the

diveboat skipperst was decided to replace the mulage guides with a single A4 dive slate printed
on both sides. The new slate is printed onto polycarbonate plastic and should be more durable than
the previous, laminated guide booklet. Although the new slate has rasshinformation it is easily
portable for the site visit and contains a link to enable visitors tdiggther information from the

online virtual dive trail$or Cilly ¢ this is designed to work on a smartphone and also contains
information, videos and 3hodels for the other protected wreck sites in Scilliie new dive slate is
available on the dive charter bodtorvorenandTiberonin Scilly. Spare copies will also be held b
CISMAS and Historic Englandridme.
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HMS Colossus protected wreck site
Rudder Gudgeon
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A Historic England  Fol &1\
s (==

Fig 8- The newHMSColossuslive slateg front surface
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@ Mooring Block
A Historic England , CISMAS
By o - I
/
" @ > / /
®
O
/ \ -—
® » 1 /
L /®-L i P \
: /-,,Uv ; @ -~ / \
@ ‘ @\? Gun 7
1 Dive trail start 7 Copper fastening bolts
2 Muskets 8 Hull timbers
3 Cannons (18Ib) upper gun deck 9 Iron rudder gudgeon
4 Empty gun port 10 Iron steering bar
Gun 10 @
5 Cannon (18Ib) 11 Cannon (9Ib) quarter deck iy,
6 Hull break - midship 12 Cannon (32Ib) main gun deck
For more information visit www.vdt.cismas.org.uk

Fig 9- The newHMSColossuslive slatecback surface

Note that the siteplanhas been simplified and much small detail removed to make the
representation of the site clearer and easier to understand underwdtee. dive slate is also
available to download as a P3B that independent visiting divers can download and laminater thei
own information slatehttp://hmscolossus.cismas.org.uk/f@egntent/uploads/2020/03/Colossdsve-
slateraster-600dpi.pdf

Deadeye andohains

One d the largest iron items found in 201vas atimber lower deadeye complete with iron chains
C10.1(Camidge, 2017, p. 348ke fig 11 The chains are the iron straps used to fasten the lower
deadeye to the outsidef the hull of the ship. This deadeye is very similar to another (F1355) found
in 2015 some 7m to the eaBCamidge, 2015)The diameter of the deadeye (440mm) is such that this
would have been one of the main or foremast degdsc the mizzen deadeyes were smaller. It was
partly buried within the seabed and lies on its edge rather than flat on the seabed. This deadeye lies
right next to the dive trail around the site, but remained unrecognised until the survegL7. A

series of photographs watakenthis year(2019)to allow a 3D model of the deadeye to be made
(Wtructure from motiorfp. This modehas beerplaced on the CISMAS sketchfab site and
subsequentiyembedded in the Isles of Scilly virtual dive trail.
https://hmscolossus.cismas.org.uk/deadegad-chains/
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Fig 10- Thelocation of Deadeye, C10.1 and the lead weight.15

Fig 11

The deadeye and chains C10.1. The

gap between the top of the deadeye

and the iron chains is where the wood

of the deadeye hadecayed. Two of

iKS GKNBS wSesSao adatt

Scale = 0.5m (taken with a very wide
angle lens which is why the scale in
the foreground looks
disproportionally large; one of the
problems of underwater scales}he
central part of the deadeye is4m

in diameter
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SedimentLevel Monitoring

The sediment levels imé vicinity of the exposed stern remains have been measured regularly since
2003. At last one set of measurements hbsen collected annually with the exception of 2016; in
total 32 sets of readings have been collectedthe 14 separate sediment levelanitoring points.

This igprobablythe most extensive set of sediment level data from any ofEnglistprotected

wreck sites.

The sediment levels were last recorded in July 2018 and again in September 2019. The mean change
over all points was a fall the seabedsediment levels of 7.46misince July 2018

20 30 m

Fig 12- The location of the 1dediment level monitoring frats around the wreck (M1 to M8 ardd10 to M15

As noted previously the overall fall in sediment levels is derived fhenmean changef all points;

ascan be seen from fig 13 the levels fell in some places while they actually rose in others. This year
has seen large drops in level on the eastern side of the wreck while trereenges in level at the
south-western edge of the site. lilve past when several sets of readings were taken over the course
of a singleyear it was observed that the sand levebse and fell apparently irery lowamplitude

waves and dips across the site.

It would be interesting to compare the sediment momitgy resultsfrom this site with data collected
from other historicwreck sites.
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Sediment level change at different points around the site (mm
Monitor Point | July 28 | Sept 2019 | Change | Position
M1 - 135 - w Fig 13
M2 150 100 +50 W Table showing the sediment
M3 175 165 +10 S measurements taken in 2018 and
M4 140 190 -50 w 2019. All measurements are in
MS 145 165 -20 N millimetres. Where no measurement i
M6 170 140 +30 N shown, the monitoring point could not
M7 185 210 -75 E be located on the seabeplusually
M8 105 137 -32 E because of obscuring weed cover.
M10 120 130 -20 N
M11 130 110 +20 N Note there is no M9 monitoring point
M12 135 155 -20 Central
M13 195 170 +25 S
M14 170 160 +10 S
M15 65 90 -25 E
Mean change since 2@&L -7.46

Two Very Peculiar Lead Objects (C10.15)

A pair of identical, enigmatic lead objects were foynaditly buried in the seabegome 10m tahe
east of the stern o€olossugfor locationsee C10.15 in fig 10 abov#)was dificult to ascribe a
function tothese objects on an8" century warshipAfter consultation with Historic Englandvitais
decided to recover them to allow further investigatiddnalysis of one of the weights determined
that they were made from lead of >99% purggee Appendix IlI.

Fig 14

The pair of lead objects C10.15
on the seabed some 10m to the
east of the stern ofolossus.
Scale = 0.5m
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The lead objectappeared to be weights, each slightilindricallycurved (representing diameter
of approximately 0.95m (3 feet). Each has two holesbnfrh (1/2 inch) diameter running through
the thickness of the weights, presumably for attachm@ig 19 below). Eachweighs abou®4.5kg
(54lb). The superficial similarity to modestubadiving weightgprompted the speculation that these
might have been connected with early salvage diving on the siBolifssusWe know of at least two
successful early salvage diveriso worked on the wreck dfolossughe first of these was Ralph
Tonkin of Penzance. The following accoisfitom the Sherbourne Mercurgf 25" March 1805
(listed as port news for Torbayn the 20" March 1805).

This day arrived the sloop DANIEL, GagRachard Duff, from the Island of
{OAftes o6& Iy 2NRSNJIFNRY | A& alaSadeqa .
Jdzya FYyR GKS NBYFAYAY3a LINIL 2F GKS gNBO|l 27
VENERABLE, under the direction of Mr. Ralph Tonkin, of Penzance, and are

thesamed g K2 (221 dzLJ 6KS 3Fdzya yR GKS &ad2NBa
COLOSSUS, wrecked on Scilly Rocks a few years since.

Board of Ordnance recordkated August 1798ttestto hissuccesa G F GAy 3 (G KIF G WaSaaNa
[ 2 Q ¢ S NXD/9dINdAdR thewecaverpf 37 iron guns (36 of which were deemed serviceable).

(Camidge, 2017, pp. 1BYp 5SGF At & 2F aN) ¢2y 1Ay Qad RAGAYy I I LILI N
illustratinghis salvage operations on the wreck of thleergaennyin September 1805. This shows

KAa | LILJ N¥ Gdza G2 O2yairail a2ppertorsodwithlaimtholed SehkdSvity Wo St €
leather tubes. The bell is shown weighted with a band of lead around the lower edge. The print does

not show enough dwil to see clearly what form the lead takdmit this does not appear to ben

obviousmatch for the lead objects found dbolossus

I
a Fig 16
e 580FAf FTNRY ¢2
yhe > .
PSS 4 e, / o salvage operations on the
& p,S N e Sonly of Cufificr .
i A\ SR g s o Mo wreck of theAbergavennyn
N\ ‘:-) SR R A e ) R R e e 1805cn2 S AGSY Wi
4 1 o frrcovirl the' Seuther loiny ot 6SAIKGA (gwhich doy
7 & / s,
9 g the ahole funted /’ ) not bear much resemblance to
S o Arwrns o ol ririgdonilies .
LS 7/ i, 7 iy the objects recovered from
| Ao fplafn C gy ez ./ e I e
A Colossus
p e e O A o o
e e il 7 k3 lfor Lot A
b L3Rl T tind Mo
2
i
L

In 1833the renowned salvage divdohn Deane visited Scilly and dived on the wreck3otdssus
andthe brigHope(carrying vory and gold dust). Deane was accompanied by another diver, William
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9RGI NRa® 2 S AfteNsB unévenifuRpassége to thetScilly Isles, John searched for and
j dzA O1 f & TF2dzy R (i (B&ang2NIB,.1902 fEcoverdd a2néndbezaf@on guns from
Colossuas well as 17 cwt of copper sheathifwessex Archaeology, 2003, p..15)

Intriguingly, they also suffered amusualand somewhatncredibleaccidentg reported in the
Hampshire Telegraph833 Nov 4ttp2:

ItisnowthityF A @S &SI NA aAyOS KAa alaSadeQda akKALI /2t 2a:
Roads, Scilly. A few weeks since, two young men (brothers) were there with a diving

apparatus of a neweonstruction, and succeeded in bringimg several pieces of

cannon, &c. from the wreck. The following extraordinary fact merits investigation:

one of the guns exploded on being struck with a hammer, while lying near St.

al NBE Q& |ljdzr 83 I y Ron®R& Sland. M&sk@uyingr Res®was T S

severely injured in the leg by the accident

It is hard to believe that a charge of black powder would remain dry and viable after immersion in
15m ofseawaterfor 35 years. One possible explanation is that tHeyuight the gun was in such

good condition that they would try it with a charge of powdawrhich would also explain the

LINE a S ywiasfer32dF/ yuS NWhatdvérdh@ truth of this strange event, it is clear that they did
raise a number of guns fro@olosas, and even madélustrationsof some of them.

Fig1l7c5 S+ ySQa RN} gAy 3 20C0losSuidhéy adBradab® SrNBIRArmsdagper gun deckPlb
Armstrong(quarter deck/forecastleand a CarronadéBevan, 996)It is interesting to note how much iron corrosion
concretionhad accumulated on the guns in just 35 years.

lllustrations of theDeane(diving equipment clearly show the diver with two lead weights of exactly
the same shape aboserecovered fromhe wreck(figs18 and 19)Furthermore, a description of
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their diving equipment ithe Berwick AdvertiseMay 1840(Bevan, 1996, pp. 165) states that the
diver was weighted with’ ¢ g 2 LA SOS & 2 F ehcRY thisheing Blb, 2 iy rBmakkably T O 4
close to the 54lb weight afur recovered lead objects.

Fig 18

Right¢ the Deane helmet and dress as illustrated in 1@&van,
1996, p. 196)Note the weibt suspended from the helmet by
two ropes. Above one of the lead weights (C10.15) recovered
from near the stern o€olossus

Belowc A detail from an illustration made by
Charles Deane of their diving operations in
London Dockfeane, 1835, p. Plate 10)
b2GS GKS gSAIKigthey |
same shape as those found Golossus.

|
|
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Fig 19- One of the pair of lead weights C10.15B found on the seab#tteast of the stern @olossusNote
there are no mouldines or castina shrinkaae hollows evident on either of the weights.
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The case fothe identification of C10.15 as the Deasiélive weights can be made as follows. Firstly
they are fiaped just like the Deane weights shown in contemporary illustraticsewn to details
such as curveconvex bottom and ropéole positions. The massdénostthe same as tat stated for
the Deane weightghere are exactly the right number, twand lasly we know the Deanes were
there in 1833 and recovered guns and copper fi@olossus

Given the similarity of form, mass, material and quantity it seems reasonable to postulate that these
weights werdost or jettisoned by the Deasenhile salvage divingn the wreck ofColossuin 1833.

3D models of the two dive weights can be viewed on the CISMAS sketchfab page:

https://sketchdib.com/3dmodels/deasbrothers-divingweightfrom-hms
colossusfcc6d7a7b7594cb19d5f20c5d867f61¢c

https://sketchfab.com/3ohodels/deasbrothers-divingweightfrom-hmscolossus
69867c64b9734e44801f53aa34d1a3ce
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Wheel Wreck

An investigabn of the Wheel Wreck was undertaken by CISMAS in 2@ i&report of this workis

available atvww.cismas.org.ukThe Wheel Wreck wasriginallydated to the latter half of thel9"
OSyiGdz2NES YIAyte 2y (GKS ARSYGATFTAOFIGAZ2Y 2F | ljdzt yi
have now beersubjected to analysis and found to be made of cast iron, and are therefore unlikely to

be boiler tubes. They appear, in fact, to be interlocking cast iron [jpesbably used for transport

of water at low pressure. Therefore the pak®50 date previouslgssigned to the site is no longer

valid.

Collecting Dating Hdence

The hvestigations carried out by CISMihR018established that the Wheel Wreck probably dates

to somewhere between 1770 and 1820amidge, et al., 2018Df the vessel itself very little remains

but the size and shape of the cargo mound suggest a vessel of at least 18ft (5.5m) beam of between
70 to 100 tons capacity. In order to identify the vessel, cargo origin and destination we need to refine
the daterange. To this end we collectedrfiner dating evidence this year

The seabed around the cargo mound is dedewith large granite boulders, which makes searching
difficult and time consumingl'he search was conducted using the same technique as that employed

in 2018(Camidge, et al., 2018, p. 12xtum lines 30m long wemxtended beyond the cargo mound

in various directionsThe end of each datum line was fixed to the cargo mound and its alignment
established by use of an underwater magnetic comgab® bearing was taken at the end of the

datum farthest from the cargo mount® minimise the magnetic influence of the cargo itself. The
seabed either side of each datum was searched visually by a pair of divers for a distance of 2m either
side of the datum line. The position of any objects located was fixed by offsets from ta tae.

The areas searched this year are shown ir2ligpelow

The objects recovered will all be giesited at the Isles of Scillyudeum.
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Fig 20- The areas searched for dating material in 2019 (shaded light yellow) and the distribution of the obje
recovered geometric shapessee key for object types)
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Fig 21- The areas searched for dating material in 2018 (shaded grey) and the distribution of the objects
recovered (geometric shapesee key for object types)

For comparisorthe distribution ofthe material recovered in 2018 is shown in fig 21 above2018

750 square metres of seabed were searched, yiel@hgbjects, while in 20191150 square metres

were searched resulting @7 objects recoveredThe pottery and glass recovered in 2019 whof

fairly modest size when compared to the pieces recovered in 2018, possibly suggesting that most of
the larger pieces have now been recovered.
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Fig 22- The distribution of all the recoverethjects (2018 and 2019) classified by object type

Number | Number | Description Material

2019 2018

3 5 Block sheave and coaks | Wood and copper alloy
10 11 Pottery fragments Ceramic

11 10 Vessel glass Glass

1 Metal Sheet fragment Stainless steel?

1 1 Lead sheet Lead

1 Copper sheet Copper alloy

Fig 23

Summary of object types
recovered in 2018 and
2019
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Dating of the Pottery and Gass
The finds record for the objects recovered in 2018 and 201@arxin appendix |, along with
photographs othe recoveredartefacts

John Allan undertook the appraisal of the ten fragments of pottery recovered in 2019 and his
identification and date estimates are reproduced in the tahlappendix.llan Scottartied outthe
appraisal of the eleven glass fragments and his identifications and date estimates are also
incorporated in the tableOn the wholethe finds from 2019 have only confirmed the date range
established in 2018 approximately 1771820 There arehowever, additional issues which need to
be noted concerning this collection of material.

Firstly there are tw®@0™ centuryobjects in the 2019 collectioE103 a glass objeawhich is

probably a diesel fudilter cover from a small boaand (F106 a fragment of extremely thin stainless
steelsheet The latter is very light and probably highly mobile, so could easily have been moved onto
the site by the tide. The glass filteowl (F103) is the most northerly object shown on the

distribution plan Fig 22) and can probably be viewed as an outlier, almost certainly thrown
overboard from a small craft as part of general marine rubbish. Secondly, three of the pottery
fragments recovered in 2019 have been assigned a date estimate which considerablgptbda

rest of the material recovered hese ar¢F105 15"/16™ C,(F137 15/16" C andF14Q 16"/17" C. If

these date estimates are correct then thesedh fragments of pottery are clearly not associated

with the cargo of cast iron or with the othelated items recovered 2018

Distribution

The distribution of objects around the cargwmund is distinctly asymmetrigcseefigs 2022, with

almost no objects found to the north and west of the cargo mound and a distinct cluster to the south
and eastThere is very little tidal flow in the area of the site so the almost completedaobjects

found to the northwest of the cargo mound is difficult to explain.

Cargo Vpology
Although we are not aware of grpublished typology of pitworkhere area considerable number of

published works on early mining and pumping machinery. Reference to these suggests that the
material contained within the cargo mound of the Wheel Wreck exhibasures moretypical of the
18" century thanof the 19" century.A summary of the main examples of these is presented below.
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TheClackPieces
Clack pieces are one way valves used in pump columns to prevent water from falling back down the

pump column while the pumps are natting onthe rising main.They wee called clack valves

duringthe 1% centuryd / £ I O1 LA SOSa Oly |fta2 68 dz&ASR a4 Wo dx
valve is omitted) these are inspection covers to allow maintenané@ bucketpump (also known

as a lift pump)Farey, 1827, p. 215)

Fig 24
lllustrations of

. early clack pieces
or bucket pump
inspection pieces.
This type of claek
piece is usually 6
feet long with
square bolt hols.
(Farey, 1827)
(Greenwell, 1889)

Fig 25

lllustration of the
later type of clack
piece. Note how they
do not incorporate
any pipe in the
casting and the
round bolt holes.
(Behr, 1896)

C 1 L ] Fig 26

Drawing showing the form of the
clack pieces found on the Wheel
Wreck. Note the clack door opening
is incorporated into a length of pipe,
which is 6 feet long. No actual clack
doors have been found on the Wheel
Wreck. Also note thequare bolt

holes and lack of flange fillets.
(Camidge, et al., 2018)

The earlier clack pieces (1@arly 19" century) incorporate a length of pump pipe and are usually 6
feet in lengthc fig 24. The later (18 century) type does not incorpate the pump pipe; fig 25. A

total of 14 clack pieces have been found on the Wheel Wreck, all are 6 feeiridripey are clearly
of the earlier typeg fig 26. It is also significant that the clacks from the Wheel Wreck have square
bolt holes and lackeinforcing fillets between the flanges and pipe bodies.
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TheSocketedPipes

These pipes are 1.95m long, with an external diameter of 0.12m and an internal diameter of 0.10m.
They have a socket at one end (Orlibng, external diameter 0.18, internal 0.Bm) which is large
enough to accept the usocketed end of the next pipe with a small gap (se@8igelow).Several of
these pipes are broken and a small fragment of the cast iron was taken for analysis.in 2018

Fig 27

The stack of cast iron socketed
pipes on the western side of
the cargo mound. Just over
100 of these have been
recorded and more probably
lie conceded within the cargo
mound. Each pipe is 1.95m
long.

[] [

0 0.5 1 15 2 2.5 3m

Fig 28- A reconstruction drawing of the socketed pipes showing how the pipes would have been fitted together
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Themetallurgicalanalysif the socketed pipeshowed thatthey were made ofa hypoeeutectic
white cast iron The analysis went on to say:

From a dating point of this is suggestive that the tubes were prolmahtie somewhere
between the early to mid8" centuryc when foundry technology would have advanced
enough to make the production of relatively thiflled castiron tubes viable and the earlier
19" century after which iron tubes like this are more {ikel be cast as the more durable grey
cast iron, cast iron making technology having advanced again by (@amidge, et al., 2018,
pp. 7L74)

This, while nobeingconclusive, does suggest a date of manufacture soneegvin the 18' century
rather than the 18 century.

Flange Fillets

The rising mains, clagleces and windbores in the cargo mound all have circular flanges which
facilitate boltingthem togetherin the pump column see fig29. The junction of the einge and pipe

was a weak point where cracks in the cast iron could develop. To cahiggendencyanumber of

iron fillets were cast into the angle between flange and pipe. The lack of fillets could indicate an early
date of manufacturer possibly is: feature of a particular foundnAll the 19" century pitwork

observedon landexhibits these flange fillets.

Fig 29

Left: lllustration of a typical rising
» main showing the position of the
! flange reinbrcing fillet (arrowed)
i (Taylor, 1829)

Below: A reconstruction drawing
of a rising main from th&heel
Wreck showing the lack of
reinforcing fillets
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TheCylinderFragments

A small group ofixiron fragmentshasbeen notedsome 11m to the nortlwest of the cargo mound.
These fragments all appear to be the remains of a cast iron cylinder which has been broken into six
major pieces and a greater number of smaller fragments. The seabed in this area is composed of
large stone boulders, so locating all the smaller fragmentspr@islematic.The area around these

six fragments was searched and a further five fragments were identified and surveyed. This brings
the total number of fragments located ®leven(C1q C11).

) Fig 30
Cylinder fragments

, @
5 Plan showing the location of
% q the cas iron cylinder
fragments relative to the
0
o

cargo mound.

The cylinder has an interndilameter of 1.08m (42.5 inches), and external diameter of 1;16m

flange with bolt holes has a maximum diameter of 1.32m. This is probably a steam engine ¢ylinder

engine cylinders of this period are usually categorised by their internal diametethiag(Barton,

1966) If this is a cylinder from a steam engine, it is probablyfrom arotative engine as rotative

engine cylinders of this period are usually of smaller diameter than this exd®tgeart, 2017)The

most likely use for this engine is as a pumping engine for raising water in a mine, waterworks or in a
OFylf aedaidaSYyod hyS 7¥FdzNI KS NS VR KsaB@oblow dirintd dlasih G K G A
furnace. An example of shi@n engine is the 42 inch Grazebrook blowing engihiehwas built by

M & W Grazebrook to a Watt design in 1817, andvives at Dartmouth Circus in Birmingham.
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Fig 31- Plan of the eleven cast iron cylinder fragmentsd21. Only one fragment (C6) shows the whole diameter of 1
cylinderg and this has a large fracture running vertically down the southel si

Fig 32

The Grazebrook blowing
engine preserved on a traffic
island in Birmingham. The
engine was built in 1817 and
has a 42 inch cylinder (the
same diameter as the Wheel
Wreck cylinder). The drive
cylinder is on the left, cased ir
wood¢ the cylindrial object
on the right is the 84 inch air

pump.

A small fragment of cast irazylinder(F111) was recoverdor further investigationWhen the
sample was mounted, sectioned and polished it was possible to establish the true thickness of the
cylinderwall, measured at 21mm (7/8 of an indn)the piece collected see appendix I
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Fig 33

The broken cast iron cylinder (C6) lying
upright on the seabed. Note the flange at
the bottom and the reinforcing ring on the
outside¢ 0.33m above the flange. The
cylinder survives to a height of @@ with
an internal diameter of 1.08m (42.5
inches)

Fig 34

A reconstruction drawing of the
Wheel Wreck cast iron cylinder. We
do not know exactly how tall the
cylinder would have been as it is so
badly brokery, the reconstruction
shows a cylinder height 8 feet
(based on similar 42 inch engines).
Note the unusual spacing of the
external reinforcing bands (these are
usually spaced equidistantly).
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Fig 35

A 33 inch engine cylinder on display
in the Science Museum, London. Thi
SyarysS sl a 1yeRaaywy
was built by Boulton and Watt in
1777. It was used to pump water to
drive a water wheel in their Soho
works in Birmingham. Note the
rectangular steam port similar to
that found on the Wheel Wreck
cylinder fragment (C1).

¢KS SIFNIe .2f02y FyR 210G Sy3airayS (y2s6y |a WYhitR
was built in Birmingham in 1777. The engine cylinder has a number of similarities with items

discovered on the Wheel Wreelig 3. The steanport appears to be very similar to that surviving in
fragmentC1- see reconstruction drawing figd3The circular object SW2 discovered in 2018 and
GSyariAoSte ARSYUGAFASR a | OefAyRSNI O208Nk KSR
compae figs Hand 3.

Fig 36

Reconstruction drawgand
section of (SW2)a small
circular iron object partly
buried under the large
toothed wheel (LW1).
Reconstructed from remote
video footage. The drawing
shows the orientation as
found in the cargo mound
but the cover as illustrated
may be upsidelown.

Metallurgy

A small fragment of iron was found adjacent to the cylinder fragment C7 and recovered for further
study(sample F111)The complete analysis of the sample is contained in appendix Il bEewelic
cast ironstructureof the sample wagentified andthe approximate da¢ of the cast iron was
estimated Yh this case an estimate of later"18r earlier 19" century would be appropriate for the

fF NHStf & W3INSB e QThk ARoytwalltyith th©datdestinbrOrdrtitizNaBttery and glass
recovered from the site.
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WiggleMatch Dating

The project design states that one of the wooden pulbdyck sheaves previously observed on the

site would be sought and recovered with a view to attempting C14 wiggtemdating. Peter

Marshall of Historic England agreed to assess these for suitability if any were found. Three separate
fragments of wooden sheaves were found and recovered (F100, F107 andHigsB.samples were
sent to Peter Marshall but were not judd suitable for any refinement of the existing date estimate

for the site (17761820). The=xplanationprovided was as follows:

Wigglematching would only be practical if large structural timbers had been recovered
from the vessel, as this is not the césen the use of this technique cannot be
considered.As such the dating of single samples, that would probably provide a
calibrated date range of ¢ cal AD 16¥945, is not going to help refine the dating
evidence that already existsWe will therefoe not be undertaking any radiocarbon
dating.

The Oxford Radiocarbon Unit heisggestedhat wiggle match dating (WMD) would b&bleif there
were at least 30 rings in one of the samples allowing 6+ AMS dates to be taken at 5 year intervals
However, thé wouldbe costlyandthus may not be considerediorthwhile. What should perhaps

now be undertaken is an expert examination of the samples to determine how many growth rings
are presentand whetherthere is any sapwoadf no sapwood exists in the samp|éisen any date
obtained would represent terminus post quemather than a felling dateThe samples have been
retained and are currently in refrigerated storage.

Recordinghe HangeBolt Holes

The pitwork contained within the cargo mound was desigteele bolted togethetby means obolt
holes cast into the flanges of the clack pieces and rising mains. In earlier pitwork these holes were
always square orectangularin shapejater in the 19" century the holes were usually round in shape
(Mitchell, 1899)lt is not clear why the holes were square, round sectioned bolts were used, but the
heads and nuts were alsguare in the earlier exampledt would seem however that circular

washers were used to bridge the squarm@fije holes.

Fig 37

Detail of the square flange holes, round

bolts with square heads and round

washers common on Cornish pitwork in

the 18" and early 18 century. This

SEFYLXS A& G 9F&ad t22f aAySs
Shaft near Redruth.

Colossu®ive Trail Maintenance & Wheel Wreck Dating Project Report



Fig 38 Examples of rectangular drsquare flange bolt holesthese are 13 inch rising mains reused as mooring po:
at Penzance quay (internally filled with concrete). The scale is 10cm long.

A detailed examination of the flanges from three items in the cargo mound was made in order to
establish the shape and size of the flange hdldss involved removal of weed growth and small
amounts of iron coaretion.

Fig 39

Exposed square shaped
bolt hole in the flange of
rising main (RM8). Scale
=0.5mlong

The results are summarised in the table below; The larger rising main and the large clack piece (RM8
& CL2) had square shaped bolt holes 30x30mm, while the smaller rising main (RM13) had square
shaped bolt holes 25x25mm.

Flang Bolt Hole Dimensions

Context Type Internal diameter | Length Flange bolt hole

RM8 Rising main 9 inch (0.22m) 9 ft (2.77m) 1 1/8 inch*
(30x30mm)

RM13 Rising Main 6-7 inch (0.16m) | 9 ft (2.74m) 1 inch*
(25x25mm)

CL2 Clack piece 9-10 inch (0.24m)| 6 ft (1.87m) 1 1/8 inch*
(30x30mm)
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Fg 40- Plan of the cargo mound showing the positions of the three cargo items where the flange holes were examinec
piece (CL2), rising mains (RM8) and (RM13).
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TheEpoxyPutty

In 2018 a small aa of iron concretion was removed from the large wheel rim (LW1) to allow
inspectionof the gear teeth on the outer rim. After reading, the de-concreted area was protected
using epoxy puttyCamidge, et al., 2018, p. 13) 2019 an inspection of the epoxy putty was made
to determinehow it had fared after 12 months on the seabed. The epoxy putty had becoatec:

in the same fine flora which covers the rest of the iron objects on thewh&hmade locating it
challenging The growth was removed by lightly wiping the area with a gloved ramtthis showed
that the epoxy putty is stilh place and in goodondition

Fig 45 Two views of the large toothed wheel, (LW1) showing the epoxy putty (arroweih) glace in 2018 to
cover the small area deconcreted to enable recording of the gear teeth

The Remains of the Vessel

2S R2 y20 1y2¢6 GKS yIFrYS 2N KS LINBOAaAS RIFGS 27
finds recovered from arounthe cargo suggest a date of 1F1820. Very fewnbjects originating

from the vessel (rather than personal items or the cargaye been locatedhree lead scupper

pipes eight wooden bloclsheaves with coppealloy coaksandtwo complex iron objects which

were possibly windlasses. In addition some lead sheathiogablyalsooriginated from the vessel.

The distribution of thesebjectsis similar to that of the pottery and glasghich has been recovered

This idiscussedn the 2018 project repor(Camidge, et al., 2018, pp.-49)

Thepaucity of remains from the vessel itself is puzzling; at the very least the anchors should be
evident. Even a simple wooden vessel requires iron or copper fastenings to hold the hull tagether
no hull fastenings have been located on this site. The laghmivork associated with the masts and
rigging is perhaps more easily explained as these could easily have drifted away or been salvaged
shortly after the loss of the vessélowever, the nature of the seabed around the cargo mound
(large, tightly packedranite boulders) makes locating small objects difficult.

Further work has been undertaken recording the iron windlasses (O3 & O5) and discovering
concordances for the unusual triangular copper alloy sheave coaks.
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Recording the Whdlasses

One of the few grvivals from the vessel itself iwo, very similar, complex iron objects (O3 & O5)

which appear to be constructed of wrought iron. They were both found on the seabind tsouth

of the cargo mound fig 46. Athough the function of these two objects®t certain their

appearance is suggestiveafleckmounted windlass. Proper investigation of the form and precise

dimensions is not possible without removing the iron concretion from around théfa.did,

however,take a series of photographs of eachanableW & (i NHzO (nuhdEBDFEI¥ to be

produced9  OK O2yaAraita 2F | OSyiNlrftsz Ot AYRNAOIf WNERI

Fig 46- The location of the two complex iron objects (O3) and (O5) to the south of the cargo mount
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