
THE CUPOLA NEAR BRISTOL 

Smel ting lead with pitcoa l 

r.w. KING 

This is 1hc s10ry or a n indusuial innovation. the s111clting of lead with 111inera\ coal. It was 
not qui1c the first at tempt to do so and may no t ha ve been the ea rliest successful one. but it 
seems 10 be 1he ea rliest or which a ny detailed record survives. 1 The process was successful 
and prolitable. but wi1h the unsophisticated accoun1ing sys1en1s of the period the propric1ors 
(or some o r ihem) were unuhle 10 .i ppreci,1tc thal. The missing ek mcnt in the- .iccounts was 
dcpn.:cia1ion: capital expendit ure was written ofTwhen paid l'or rather than (>Ver a number of 
years. The conce1~1 o f dcprecia1ion appeared in the accounting 1ex1books or the period. but 
liulc use seems to have been made or 1ha1 conccp1.2 

Lead has been known since prehis1oric times and was o rigin.il ly smelled in what were 
cssc111ially large bonfires. often on hill tops. known as "bolehills· in Derbyshire and ·bai lhills· 
i11 Tc-:sdah.:.J This process was rcpl.iccd in the si.\lCclllh century by smelt ing in orehcanhs in 
smeltmills. using a n artificia l draught. This proce..~s was not pa nicularly efficient in 
cx1racting lead. as a lot o r the lead was lef1 in the slag, which was often rcsmelled in an 
adjacent slaghearth. /\n adcli1iomd problem was that 1hc fuel required was wood, which was 
n scurcc resource. 1v1ost indus1rics 1ha1 had formerly used wood us 1hcir fue l (or deriv:nives 
such ,.is ch;1rcoa l) had swi1chcd lO mineral coal (then called pi1coa1 or scacoal), but in 
smelting met,ils rhosphorus and sulphur fro m the coal .ire liable 10 be left in the mew l as 
impurities and affcc1 i1s qua lity. In the early cigh1ecn1h cem ury 1he o rchcarth process began 
10 be replaced by the cupola. The cupola was a rcvcrbato ry furnace. 1ha1 is one in which the 
fuel wns scp,1ra1ed fro m the mu1e,i al s,nehcd. This separa tion prevented impurities migra1i11g 
from the fuel 10 the metallic product. making it possible for coa l 10 b.: used as the fuel for the 
f1rs1 1imc.·1 This a rticle is mainly conccrn..:cl with a very early le11d smelting cupola, which 
stood on the Somerset ban k of the river Avon. just downstream of where 1hc Clifton 
suspcn~ion bridge has since been buil1. 

In May 1676 Sir Clement Clcrkc had a furnace (probably an expcrimcn1a l fumncc) in his 
house in Channel Row. Westminster. T here he fou nd out how to smelt some kind of ore and 
offered a share in his invention 10 cerwin friends. George Skippe recorded in his di,,ry.5 

·1 100k .. oath of sccrecy and Mr Cosier and Mr Holden with m~ 10 Sir Clement Clcrkc und h,~ 
promised me I sh011Jd ha"c a founh part in the ach·ent1.ll'c of oarc a11d did tell me he did not fear 
bu1 i, wo,1ld be worth Lo my pan I 0.000 pounds. 
;\lemo. 18 Dt•Ccmbcr Sir Clement Clerk(' discharged mc of this o:11 h in the pn:s,·n,·c of i\ l r Cosier.· 
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T. W.i'vl. Jo hnson interpreted this as concerned with coppl'r ore. appa rently on the basis of 
the b ier business of the Coster fomily. but 1.he diary docs not s.iy so.6 Skippc fur1hcr n:corded.7 

•Sir Clement Clcrke profc,scd of gi"c m,~ i:100 per ann. for all 1hc oar 1ha1 i.< brough1 111 siock or 
sha ll l1crcafl,· r be brough1 in. This £ 100 for my ~hare of h. bu1 I r,·fuscd and 1hcn he promised 
me u good quant ity or sa id oar 111 111y house in Chunncl Rowe lO be a securi ty to me for whn1 
11\c'incy I h,l\·c or shall ,upply him wi th :1ml for wh:11 I and my c,;1a1c shall Stand obliged for him 
"'i1b and abo,'e what lie ha1h a lre:1dy ,ccurcd me: for :111<1 hc wm1ld dr:1" · out in :1 priv:11c book 
wbac t he oar i.< cliggL·d and 1hc mann,•r of working i1 and leave 1hc ; aid,· bookc in hi, laclycs 

hantl, scaled up t<l hc lli,cm'l.,rcd 10 me by his lady when he lli<', or :L< ~01111 as he can bring the 
working of 1his o:t r to pcrfcction." 

Skipre signed ar1icles o f panner~hir short ly af1er en1itling him to one fi fth or 1hc 
profi ts after C ler kc had received £ I 00 r,er ton fo r the ore:' This enterprise is shrouded in 
mystery and it i~ not even dear what metal was in\'olved. but subsequcn1 events suggcs1 it 
m.iy lwvc been lca<l. 

Sir C lement C lcrke, who had hecn made a baronet in 1661 withou1 having 10 pay 1he usual 
fee . had married the heiress of a member of the Talbot l:.1mily.'J and had engaged in at least 
o ne rrcviOLtS mct<1 1lurgical c.nLerprisc. T he preceding one. in which Alderman John Foor1h 
was his initial partner. related 10 irnn. bu1 was probably over-ambit iou:,. and had gone 
wrong ,tlmos1 a l 1he start bci.:ause Sir Clement Ii.id mortgaged his share in it. Even before 
tha t hc had bcl.'n c1 panncr in a blas1 furnace al Dudley. r-.'li.xe<l ll P ll'il h 1.his a lso w;1s a 

$Cherne 1·or lhc completion of the nearby river S1our Naviga tio n. ;1 tro ubled enterprise that 
had already been in progres~ fo r over 1en years am! wa~ probably never completed. When 
the ironworks busi ness was d isposed of. Clerke granted a share in the navigaLion to George 
Skippc. Skippc had also been Foonh's pnrtncr in the fa rm of the Snmcrsc1 excise and like 
Foonh a pan11cr in the ironworks. He was 1he eldest son o f a gentleman from Led bury in 
Hcn:ford,hirc. ·Mr Coster" may ei1hcr be Anhur Coster t) r his brother. J ohn. both e>fwhom 
will be mentioned .igain: the fami ly seem 10 ha ve been concerned in iro nworks managcmcnl 
:11 or near Lydney in G loucestershire and Ar1ht1r Coster had been a n agent or Foor1h and 
Clcrke·s ironworks pur1 11ership. AL this period Clcrkc·s fina nces were in a bad way. bu t not 
yet beyond redemption. 10 

II 

A certain Samuel Hu tchinson aprlicd in Sep1cmber 1676 fo r a patenl fo r smelting lead and 
o ther mewls \\"i th pitcoal or scacoal a nd was gra n1ed it that December. Larcr George 
Viscount G randison claimed that he and Robert Thorowgood <>f·Lyn Regis· IKing·s Lynn] 
had paid fo r this ratenl to he o btai ned and had fina nced him. bu1 in i\-larch 1677 he asserted 
that Hutchinson was merely using his patent 10 ·go about to rn:vcn1 those that have the right 
invention . .. from exercising it' and that 1hc paten1 ought thcrcf"ore 10 be cancellcd .11 

Hutchinson was a rnembe.r o f the Lo ndon Ironmongers Company and may huve bccn 1he 
merchant who o biained a patent ror sever.i i processes in 1664, including boiling sails, and 
melting glass. 12 Lo rd Grandison was a COllrlier and Ca ptain of till' Guarcl. 1

~ bu1 in the 
suh~equcnt litigation never claimed 10 have d one more than put up mo ney. 

According 10 Sir Cle111c111 Clcrke. Grandison ·well knowing [Sir C le1rn..: 111 ·sj u11dcrSlilndi11g 
in the na1urc or metals ,rnd red ucing ore into 111,dleablc mewls· sent Francis Nicholso n. his 
·tk pcnd..:11 1 or agent·. who •insi11ua1cd himself into the company of ~ever:d or [Sir Clement ·s] 
~crvants a nd by their mea ns and his pretensions of knowll.'dge in those sccrc1s· \\'as a hie 10 
1a lk on 1he subject to Sir ClcmenL, 1ell ing him o f Grand ison's losses due 10 Hutchinson·s 
fai lure. Sir Clemenl replied that lead smelti ng was ·very feasible and he could at any time do 
it '. i\l'terwards Nicholson brough1 Grandison and T horowgc>0d 1.0 Sir C lcmcnt"s hou~e in 
Channel Row. where he ·1ook some saltpetre and lead o re a nd thercout brought k ad'. whii.:h 
as Lo rd Grandison pointed out \\"ould no t have been proli ta blc. Sir Clement refused 10 
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Clifton 

Stockley Slade• 

reveal more. Lord Grandison then pestered Sir Clement: he ·rrcq ucnLly visited him and 
invited him abroad 10 the Rammer Tavern in Chearing Cross and other places.· Evc111 ually 
Sir Ck:mt.:nt was persuaded to sho\\' Nicholson his furnaces. Nicholson swearing no t to use 
the proc,·ss without Sir Clcme111·;; consen t. 

This led to an agreeme11t made in October 1678 for Gra ndison and Thorowgood 10 

aclvance f l000 10 Clcrkc and Nicholson, who would then pay a royalty of ( I per 10 11 lcat! 
they mat!c. Apparent ly Grandison expected 5000 to11s to be s1m•lied a yl'ar. but Ch:rkc la ter 
denied promising that advancing ( l000 would ·rl'dound proiits of E'-1000 or £5000.' though 
he believed 1he works could rrn,ke such a proiit. Nicholson took f500 of this money and ·set 
11 p works in Derbyshire . .. bu t the same turned to loss.' Evidently his imitation oi' Clcrke's 
furnace was just not good enough. 1

'
1 ,\cco rding to this agreement and after a hearing before 

the Lord Chancellor in rcspCC'I of., c.i vcat entered bv Hutchinson. Loni Grundison obwined 
a palcnl for:15 

• 

'A new [nvcnlion 10 melt and reline lead me in close or rc\'crbatory furnaces with 1>itcoal ,~:1 

colll or turf rc.11 or 01hcr mi.xcd fuel 1101 mixed wi1h wood .. . or charcoal.' 
Clcrkc received £500 and went to Bristo l. near which land was rented in Ma rch 1678/9 in tlw 
name of Anhur Coster at Stock ley Slade for the erection of ·such ... buildings as may be 
necessary.' These huildings arc ar1crwards referred to as ·1he cupiloc·. Stokclci,gh Slade is the 
Night ingale Valley in A~hton Woods on the so11thwes1 side of the Avon Gorge hclow Bristol. 
The site had previously been let 10 John a nd Arthur Scratchlield in 1655 fo r them to build a 
·house f'o r blowing a nd smelting lead and lead ore.' but they evidently abandoned it as 1he 
building w.is called ·1 he old bloom house· in a lease o r 1hc quarry there in 1660. 16 Sir Clement 
then asked Lo rd Grandis<rn for the ot her £500 a nd in June or July I 679 went up to London 
to receive it. but Robert Thorowgood told him on S July that he had p,tid it 10 Nicholson. 
whereupon Sir Clement declined to proceed further with the invention. Gra ndison l.i tcr 
alleged there was ii new agreement (without Nicholson) in ivl arch 1680/ I. but later Clerke 
denied there had been any such. though perhaps some ncgoti,11 ions took place then.' 7 
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Clcrke·, rc,pon~(• was 10 pclition in July 1680 fo r a patcnl of his own for his ·more 
:1dv:1ntageous way 01· melting minerals." proposing i1 should be for 

·use . . . of such furnaces lluxes and other materials a s he hath found out to be advantageous for 

the melting of m in.:.rals." 

The Law Orficers were direcled lo rt·porl. but 1101 hin_g apparc111ly came c> f" 1his. perha ps 
because Clcrkc could no t ,t ffon.l the fees payahle, 1s The aflCrmath of this remains obscure. 
though Lord Grandison later expected payment o f (942.2.0 1/,d .. a debt apparently due (or 
partly due) from Sir Clement hcforc 16X). "' Sir Clemem·s finances were by this lime in a very 
bHd way: he wa~ o u1 l:11vcd for non-paymen1 of ,·arious debts al various da 1cs rrom 1676 until 
168 1 and these s1ill remained due in 1685.20 his estate at Rudge in Shropshire (or rat her his 
wife's) \\'as f1Jretloscd in 1682.21 and a n account between him and Skippc in April 16X0 
showed him owing ( l 9J6 to Skippe. apan from a ckbt secured on Notgrovc 111 
Glouccgtcr~hire. which Skippe ,111d Sir Clemenl joint ly (H\'ncd .11 

Ill 

I 11 March 1682/J a new agreemcn1 ll'as made including (instead or T horowgoud) Loni 
G ranc.lison·s new panncr. Mary Ronkswood. who married Hon. Henry Howard on I J 
December 1683.13 It is c:onvcnic11110 refer 10 Lord Grandison and Henry Howard and Mary 
his wife toge1her as ·1he patentee,·: 1hey agreed ro adv:rnec £500 to buy o re fo r smelting by 
Ta lbot Clcrkc. Sir Clemen1·s 20 yc~1r old cldcs1 son. fo r whom Thomas Baker was made 
trustee. The agreemcn1 provided fo r two d istinct busi nesses: in essence the pat.emees wcre to 
buy ore and receive ;cve1Hen1hs of the lead (called ·the excha nge lead") to p;iy fur the o re. 
and Talbot Clcrkc. ll'as to keep three-tenths (called ·1he ovcrrlus lead·) 10 pay lhc expenses 
or ,melting, hut they were each lo account lo the other half f"o r their prn1·11s (though 11 0 1. it 
seems. their losses). The (50() was to be deposited with a merchant in 13ristol to ma nage 1hat 
side of the business. and the Clcrkcs suggested George l·hrn fo r this role. I I was rurthcr 
agreed l \\'O new smelting works should be built. one in I.he nonh or England (mc;ming near 
Newcastle upon Tyne) and the o ther in Derbyshi re. the pa tentees depositing £500 to buy ore 
fo r each. The pa1e11 1ccs were ;rlso to pay fo r build ing the works. the cost being rep:rid them 
out o r I he fi rsl profit s. 

Initially the business seems to have gone well: lead w:is being made by July I 683. For this 
pe1iocl the accounts or both George Hart and Talbot Ckrke survive. a ttached 10 their 
answers in later Cha m:cry li1igation. The accou111s at the cupola were kept by John Coster 
(1\nhur Coster·s brother). who took in the ore und periodica lly set1lccl acco11ms with Han. 
Han was selling bot h th~· e.,chang:e lc:rcl and the overphrs lead and paying Coster the 
proceeds or the l:r11er. Han·s accounts show o re to h:11'e been bought from Rohen Curtice. 
Richard Ki nge. Robert \\lcddall and Sir Thomas G rosvenor: Grosvenor had mine~ on 
Ha lkyn l\llou nta in in Flint.shin:. which Lord Gra ndirnn rented. Andrew Barry was employed 
10 buy o re. allegedly having ·formerly been a very near friend of Sir Clcmc.111 Clerke ... [and 
employed] as a means to requite Mr 13;1rry for kindnesses.' However the patentees sacked 
him when they fo und he was greatl y in debt and cou ld 110 1 be trusted unless he g;1ve securit y 
(which he could 1101). The parties orally agreed a lso to try smelting Welsh slag. from mounds 
at 1h.: smelt mill at Mold in Flintshire. For this. I-I an merely kept the cost oft he o re :md paid 
over the bala nce of the prncecds 10 Coster when he sold 1hc lead. This slag assayed. like the 
ore, lll 14 r 11·1. le11d per ton. The pr1 1en1ees 1.r tcr sa id they should ha ve had exchange lead on 
the same basis as f"or ore, but it would lwvc made no d ifference in the encl if the business had 
been entirel y prolitable. Ore was probably later also obt.r ined from the Gwidir estate near 
Conwy where Henry Howard leased mines on the G range of Grcig-uwch-Glan in 1684. 

Initially there was a deficit. but eighteen rno nt.hs or so later there was a surplus of 
(602.2.3il. 011 the smelting accoun1 and Talbot Clerke prorosed a dividend of DO I. I. I 1/1d. 
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He wenl to sec ivla ry H()ward in 13rislol. bul she demanded the inclus ion of :1 d isburse111en1 
or £942.1.0 1/,d .. which. according 10 an atcclll nt of George Ha n (1101 surviving). she and 
Lord G r:rndison had ·]aid out in buying a nd sending in ore and ot her charge, about the 
works." Talbot Clcrke co111pl.1i11ed he lwd nothing but the pro fit of the works 10 maintain 
himscl,and his l"a ther and 11101IH:r. and offered 10 pay this as soon as h,• could. He wrote to 
his fa1 hc1· ror his ilCCounts. but was 'aslwmecl· when he ncx1 saw i\•lrs Howa rd. because 
his fo 1her had rerused 10 send the accounts and had Qrderecl him 1101 10 sc11le accounts 
in the country. hut 10 come up 10 London a nd se11lc them there. In London he saw 
Lon1 G randison and I lenry How:ml. who were persuaded to sign the account on Clcrkc 
writing 0111 an order 10 .John Coster to pay (13 1 .14.6r/. towards the d isbursement and Clerkc 
pa id them thci1· dividend. However Talbot Ckrkc succeeded in taking u11•ay both 1he 
o rder ,1 ncl the accoun t ror copying and foiled 10 return t he payment o rder or ;1 copy 
ac:count. presumably on his 1·athcr·s instrut·t ions. Unfortunately it is not clear how the 
(942.2.01/!d. was ca lculated: it docs not seem to include the (500 deposited with Hart. which 
he still had. but it may include a defi cit on I he o re and exchange lead account. On !he ot her 
hanc.l 1he neeo for Sir Clemc111·s accounts suggests i1 arose (or ind uded somelhing fro m) 
he fore M :i rch 16S2/3. 2•

1 

Some preparations had a lso been made for further works in Derbyshire and in the North 
of England near Ncwcas1le :111d .£250 allegedly paid 10 T hom::is Ba ker for building them in 
No,·ember 1683 a nd Oc1obcr 1684. ;\fr Wade and Mr Sharpc were hired to look a,ter 1hc 
two works. sites wcre selected and a beginning made on collecting materials. but when Sir 
Clemen t a nd Ta lbot Clcrkc reached Newcas1lc they fo und 1hat Roher! Thorowgood. lhe 
pa1entees· agent there had merely provided a quantity of bricks and had no instructions 10 
provide money. On the o ther hand the patcnlces laler accused the Clcrkes of not going there 
and or conven ing the money 10 1heir own use. Perha ps Thorowgood. as Grandison·s 
disappoi111cd fo rmer pa rtner. was 11 0 1 1hc most appropriate agent. Possibly he had his own 
side to the sw n·. hut unfonunatelv. thou l!h Talbot Clcrke made him a defenda nt. neither he 
nor Frnnci~ Nic ho lson a ppears 1~ have filed a n answer.~5 

I V 

Up to th is poi111 the hllsiness scem~ 10 have proceeded smoothly and probably fa irly 
h:1rmoniously. About July 1683 George Skippc had a report from his son o r great profi ts 
being made and had been prnmised an allowance out of them towards 1he dcb1s which Sir 
Clemen t owed to him? • hut there were ambigui1 ies in the si111ULion, pa rticularly as 10 the 
pa1c111ecs· losses on the previous business with Sir Clement : he said he had e.,pectcd the 
dot:L1 mcnts us 10 the old arrangement to be delivered up when the new one was nrnde. hut 
Grandison had at the time said he had not got them with him a nd woL1ld sc111 them. Talbo t 
Clcrkc rererrcd to a consideration or Cl 200 being paid f"o r the new agreement. which appc:1rs 
10 be the 101al or Sir Clcmcnt 's li.1bili1ics in respect o r the o ld agreerncnt and u bond. 
probably fo r a loan. Grandison said he had ddivcrcd these docu1rn: 11 1s 10 a 1hird p,irty. 
probably meaning that they were being n:tainecl as security ro r due pe1formance of 1hc new 
onc. A nother cli rficulty urosc concerning the tra ns,er or Talbot Clerkc·s in1erest out of the 
name of his trustee, Thomas Baker: 1his was provided for in the J\farch l6S2/3 agreement. bu1 
Visw11111 Grandison demanded alterations. \\'an1ing a full partnership in aJI the works. whereas 
Talbo t Clerkc would only agree if he was the manager and on 1hc previous basis: Grandison 
claimed 1hat Sir Clcmcnl lwd s,1id Lh~· ag.n:emcnt could he amended when T,ilhot Clcrkc came 
of .ige. r\cldi1ionally 1hcre was th<: issue as to the amount or exchange lcacl 10 he provided in 
respect or ~lag. On all o r these i~suc~ there were conflic1i11g s1a1emcn1s in the subsequent 
li tiga1ion. which the court does not Sl' Cm to have resolved, except thu t tile finul accounl did 
not ch:1rge Talbot Clerke wiLh a nv o r his fu t her·s debts. nor with losses on ihe ore account. 
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Arter the difficulties over passing the accounts on IJ January 1684/ 5. the relatio nship 
broke down comple1cly. Grandi~on IClOk rile view rhar Talbot Clerke owed him a lo t of 
money und woL1lcl not advance him any more. Ar first Hart continued receiving lead 10 sell. 
but it seems Clcrkc was now using another agent 10 sdl the ow:rplus lead. 1-lan·s ,,ccou nt. 
describing these sales as unset tled. says. 'The cos1 and qua111i1y of ore sent in from which 1hc 
above lead prnt't•cds to the cupo la c.innot be sc1tkd and adjusted wdl without the hooks l'vl r 
Cosier keeps or wha I oa re he received a I the works and he refuses 10 let me have it. · The 
rutentees attached :i e:trgo of old iron 011 its way 10 the works. though they later released it. 
and also a debt of' Cl 30 in the hands or Samuel Plamer. a 13ris1o l plumber. rrobnbly ac111ally 
[136.9.2d f'or lead sold 10 him and David Ruynon, which were ma rked •in dispute' and 
·at1acht:d' in 1h1.: account. This was said t(J bl' in respect or the [250 pllid to Thomas Baker 
lO\\'ar<ls building the 11ddi1ional ll'Orks. To mak .: 11w1wrs worse. some o ne in tt rcepted a Ic11t:r 
rrom Sir C lement 10 his son and rhis was brought 10 one of 1ht· ra1cn1ces. probably J\fary 
Howard. ln this Sir C lement advised his son 1101 Lo mark the lead l\'il h ·my lord's murk · bul 
with ·Tc·. 10 take all possible care 10 pre\'cn1 attachments. not w send more than five tons o f 
lead lO l!ris1o l al a time. and 10 he ca reful or his person. mea ning 10 he careful o f being 
arrested. advice no doubt 10 be expected from a hardened debtor such as Sir Ck-men 1. Talbot 
C lerke also alleged the pa tentees had set up a riva l works near Bristol. which was 
subsequently named (in the M,1s1er·s report) as at ·MendilTc· [?1Vlendipj. In February 1684/ 5 
the p:iten1ees did provide some ore. but the agent refused 10 take it in ·and threw the bags 
into 1.hc common wav whcrelw the bags were rot ted and the (} re wastccl: and he fo rbad the 
carriers 10 bring mo;c.27 • -

The issue was i"unhcr co111i,lica1ed by a proj.:cl agreed upon in December 1683 10 make 
common lead imo white lead al Putney. where Sir C lcrm:n1 Clerkc and Dame Sarah (his wife) 
were then living. This !Oo was carried on in the nan1c ol'Thomas 13akcr as Talbot's trustee. but 
tht· location suggests the business was actually lO be conducted by Sir Clcmc111. The capital of 
( IOOO was provided by Edward Fitzgera ld Villiers. Lord Gr.indison·s son. who became an 
cqu,11 p,irtncr wirh Talbot C lcrke's trustee. but wi1h the right 10 withdrnw at the end or a 
year. :111d his mo ney was further secur·ed 0 11 Talbot Clerkc·s in terest in the works at Bristol. 
I3aker staled that no mcrchanlablc white lead had been made: if so. il is hardly s11rprising that 
E.F. Villiers should h.ivc cxcrcisccl his option LO withdraw."~ Tc, pay him off. £1000 ww; raised by 
mort1w!!in!! the Laund Abbcv estate in Leicestershire. which had been entailed and hence 1101 
swall~\\~ed-L1p by Sir Cleme11{·s cleb1s?1 This was deposited with M1· Duncumb. a golclsmir.h in 
Cumberd St reet (sic). who placed his seal on the bags. but neither Lord Grandison nor Sir 
John Broderick. in \\'hose possession the partnership agreement was. had ,1 power ol" .iuorncy 10 
receive the money and sever.ii months l,ucr when no receipt had been provided Tl!lho1 
Clcrkc took the money back. perhaps so as to use i1 10 buy ore for the cupo la a t Bristnl:' 0 

The p,1tcn1ecs said they had all ached lhc c,irgo o f iron (later rele,iscd) because it was paid 
rnr with their money and they did so because Talbot Clerke •with his agen t~ servants a nd 
workmen shut themselves within the said cupulo o r workhouse and there smelted k:au ore 
which was bought with [the pntcntccs' J money and lthci rl refusing to permit .1vtr Hart or any 
0 11 [the patenlccs··1 behalf to ha ve any inspection 1hcreof.':i1 The inc\' itable result was 
litiga tion and by May 1685 Chancery proceedings had been s1ar1cd. 1\1 one s1agc the 
pa1cn1ecs. Ta lhol Clerkc. and T homas Baker were al l suing each ot he r. Baker's objective 
being 10 be relieved of his trust, because the Clerkcs had failed 10 inclem nify him according 10 

their promi.sc. Sir Clemen I joined in to clear himself of the claims against him. o nly lo be met 
wi1h the plea 1ha1 the pa1en1ees oughr 1101 10 have 10 answer while he remained Ollllawcd.J2 

The first issue lO be dealt with in tlte litigal ion was who should run 1hc works. The Lord 
Chancellor ordered both sides to provide security. which presented no problem 10 Lord 
Grandison. but a ;cvcrc on.: to Talbot Clerke . .incl eve111ually his sureties were found 10 be 
insul'ficicnt. The patentees f'unhcr al leged their ,1gen1. George Hart. whose inspection of the 
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wo rk~ h:1d heen o rdered by the court . had been •with violence ... hea t oil ~ from coming to 
the works 01· taking account thereof" a nd ·the work houses !had been] rortifi ed with ar111es 
pikes and other weapons o r war in hostile manner so tha t none dare approach· them. T he 
court ordered thar. I.he patentees should ha\'e possession of the wc>t·ks. and. when c·venrnally 
they obtained it on 20 February 168.5/6 with the a id of the sheriff. 1hcy ,illegcd that Talbot 
Clerke and his brother. Clement. had taken everything away :1nd demo lished the works. The 
brotl1er,; were a rrested for contempt. but 1hey were subsequen1ly proved 1101 to have been 
guil ty of such. In the mc,1nti111c. in April 1687 thl're was a fu ll heu ring a nd the mailer was in 
the usual way referred lo a Master for him w report o n it and t:1kc accounts. T he t:iking of 
these .icrnu111s proved to be exceedingly prolo nged. Thl· rc:port which lhc Master cvc111uall~1 

produced in April 1690. tho ugh somewha t incomple1e. wa~ conli rmed tlw t Decembcr.33 

T his reron was not a wholly satisfac1o ry o ne. partly because Visco unt Grandison had 
fo iled to take par1 in t.he hearings before thc M;1ster a l the proper time. and his objectio ns. 
made a t a late stage. that the !\foster should have swncd fro m an earl ic:r (abandoned) draft 
report ll'erc rejected. but damages for severa l other breaches or cont ract. in p:1nicular for 
failing 10 pro\' idc enough o re in February 1683/<l ;1ncl for a fu ll yea r from February 16S<1/S 
a nd setting up the rival work at ·,vlcndiffc·. were never asses~cd. T he works had hecn 
ma naged by Gravely Claypoole d uring the pa tentees· r ossession and unt il at least April 
16ll8. making a profit or (429. 14.8 1/,d. Tu lbol Clerkc sta ted Lo rd Grand ison had o ffered 
him [900 per yea r fo r his sh:1re of thl' W<)rks from the 1ime possession \\' US ta ken from him. 
but the M aster passed Clayponr s accou nt and found £ I 06. 12.Si/. due 10 Talbot Clerke in 
respect or 1l1c litigio us cla ims.J·• Strangely the rin:11 decree: ,m,dc in December 1690 appears 
never to have bet•n drawn ur a nd it is not clear whet her this was bcc,111se the claims were 
,culcd o r aba ndcrncd.35 .1 .N. Rhodes 11o ted tha t Lo rd Grand ison did no t renew his 
agrecmcn1 with Sir Thomas Grosvenor fo r mini ng rights on Ha lkyn Mo untain. Flintshire. 
and that his last shipmclll o f o re was in September 1690. He: attributed its non-renewal (and 
his discontinuation of smelting) to his suppon for James 11 as .i fe llow Catholic.36 but there 
may have been other reasons. as wi ll appear. 

\I 

While the li1iga1ion was in prog_ress. anot her g.roup were a111:mp1i11g to smelt lead. again 
mrnewhcrc m:11 r Bristol. Lord Gr:111dison a lso proceeded ;1gai nst them in Chancery. accusing 
them o f relying on Samuel l·h11chinso11·s patent and conspiring with him a nd the Clerkes. 
Henry Gibbs. John Hodges. and Edmund Driver denied any connectio n wi th them and 
asserted lha1 Visco unt Grandiso n·s paten( was 1101 va lid under the Statute or l'vlonopolics 
because he w.is not the lruc invento r. and th,11 suc-h proceedings were: triablc at law and 1101 

in Chanccry:
17 

Accordingly 1ha t grea1 suppo rter or the royal prcroga1ivc. Lord Jeffreys. as 
Lo rd Cha ncellor. di rected a trial at law o r an issue that would determi ne whct hc:r smc:lting 
lead with seacoal was o r was 110 1 a new invention. The Cha ncellor however gave the initiat ive 
fo r onwnisi nl! the tria l to Lord Gra ndison. who did not hin!!.. and had no incentive to do so 
since hl' had !Jcen granted an interim injunction.3s -

Previo us lO these prOl:ecdings. Viscount Grand ison had had Hutchin~on·s patent dc:ela red 
void by the King and Privy Council on the groLmds iha t Hutchinson was 11 01 the true 
inventor. John Hodges had respo nded by petitioning for Grand ison·s to be declared vo id. 
but on receiving a long statement rrom Lord Grandison a nd apparently wit hout hearing 
Hodges" answer the Privy Council d ismissed the peti tion. on the inadequate basis that 
Hodges was no t the in vrn tor l'i thcr:19 In l\llay 1688 Grandison compla ined in Chancery that 
the defendants were proceedi ng against him and obtained an inj unction to stop this. the 
court repeat ing its previous order for thr p lai nt iff 10 try an issue. which he sti ll d id not do.40 

T his inj unction was contrary to tht· Sta tute of 1\·lonopolics. a nd should ha\'e rendered some 
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one liable 10 1he ·paincs, rwn:11lies and forfei1urcs ordained in the Statute of Provision a nd 
Praemunirc· of 1393/1 but rerhaps Hodges was unwilling to take steps that might h,tve 
placed him in prison l"or contempt or have provoked a constitutional nisis. Such a crisis was 
in fac t by then 1101 far away. fo r the trial o r the Seven Bishops took place only weeks 1:it.cr 
anc\ with its f11ilurc James I I's attempts 10 develop a n absolute monarchy ignominiously 
collapsed. lead ing 10 his abdication before the year was out. Following the c1bdic:ation and 
Jeffreys· fall and dc:11h. the defenda nts. who da imed 10 have wi tne~ses ready 10 prove their 
case at law. obtained a rchcari1111 of their case in Julv 16S9 ,lll<l Lo rd Grandison·s case was 
dismissed. I-le aprarently d id 111;1 l'Vrn appear at th~ hcaring.~2 The nature of 1hc evidence 
intended to be rrcsc1111:d is not known. bu1 may have referred to the efforts of John and 
Anhur Scratchlield on the same ~ite o r those of Du<l Dudlcv and 01hers a t Okha111 Slade in 
Clif1on_-1J Nevcr1hcless the result was clearly th ;-11 Grandison:s patent was inva lid. T he works 
of Gibbs. Hodges. and Driver were a lso somewhere near Uristol. possibly ·above the hridgc 
at Rowham·. where a rival works was bough t in 1693 by the Company for Smelting down 
Lc:ad with Pitcoal. Hodges also took 0 111 an Irish pa1cn1.·'.1 

In t l1e meantime. having been 11rcvc111ccl from smelting lead. Talbot Clcrkc and some 
ranncrs used a cupola to smelt copr,cr and they had corper on sa le in London by I GSS. T he 
location of this cupola is not clea r, but some or the early smelting may have been canied out 
near London where Talbot Clerkc sent ten tons or copper on: in 168S: ii ca n hardly have 
been u1 S10ckley Slade. since tha1 was in Grandison·, possession from January 1685/6 with 
G r,1vely CJ.1ypoolc a!> his .igent in smelling ka<.l 1hcrc_.1s 1\ patent was w kcn out fo r this 
process by Sir Robcrt Clcrkc. Robert Brent and Talbo1 Clerke in January 1686/7_.1c, and this 
led 10 the cst.iblishmcn t or two copper works ,11 Rcdbrookc in Monm<)uthshirc and 
ultimately to a suc:ccssrul B1itish copper and brass indusiry:'7 

In 1692. when Lord Grnndison·s patent C::'ipired. a new start \\'as made on smelting with 
coal : a royal chancr was obtained incorpo rating the ·Governor and Co111pany for Smelting 
down Lead with Pi tcoal.' the original assis1an1s (i.e. directors) including Thomas Add ison 
and George Clerke. probably Talbo1·s bro1her. Talbot Clcrkc: was appintcd an .issista11t at 
1he second meeting of the company and offered 10 sell his lcadworks nt'.,1r Bristol to the 
company for £9000. which ,1·us sa tislicd by the allocat ion 10 him of half the company·s 
shares. Thb was rresumably the ·eupilo' at Stockley Slade. The fo llowing year. as 111cn1io11cd. 
the Ro111ha111 cupola was pun:lrnscd. The company apparently did not prove a success. though 
whether through Lracling losses or misapprop1i a1io11 is 1101 clea r. T he company met in May 
1695. and. having. handed the works back 10 Talbot (now Si1· Talbo1) Clerke. d isso lved itself. 

This moribund company was revi,·ed in 1704 when the shareho lders of the Royal Mines 
Copper Company. who were by then working the Grosvenor lead mines on Halkyn 
Mounia in and other mines in that area . bought the sharc:s in the lead compa ny. t'.XChanging 
shares in the copper comrany for those C>f the lead company. The treasurer of' Roya l Mines 
Copper Company was Dr Edward Wright or Ncwc.1st lc: upon Tyne. who was also a \ca<ling 
member of the (unincorporated) Ry1011 Company. I-le and his partners dcvclorcd cupolu 
smelting both at Ryton (near Nc\\'<.:astle) and in Flimshirc. This may be linked to the selling up 
or a ·smc:lting house in the Bishopric of Durham nc.ir Newcastle·. 10 which Talbot ·s servant John 
Cooke and William Lewis who had worked at the Bristol cupola for seven years had gone. The 
pa1en1ccs denied I.hey had built these works. suggesting they had been built by John and Robert 
Thorowgood and under Hutchinson·s patent. The description f11s Ryton and suggests that the 
know-how for those works was provided bv Cooke and Lewis. lf" so. the Bristol cupola was the 
technological ancestor of all those used i.n 0ri1:1i11 in the I Sth and ear\v 19th centuries and their 
technology was essentially what Sir Clement and Talbot Clerkc devel~pccl for use at Brist0l.'1s 

Sir Clemen! Clcrke died in debt in l693. but L~1und A.bbcy in Lciccstcrshil"c. which 
belonged 10 his wife from the time the mortgage to pay off E.F. Villiers was raised . was 
preserved for his descendants. Sir Clemcni's povcny is confinncd by Talbot Clcrke's 
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argument fo r 1101 then paying 1hr pa1entecs' 'd isburscmcn1·. that he had ·nothing but 1hc 
prolit ol" thr worke to maintain himself an<l his fa 1hcr and motln:r."~9 The younger Clement 
Clcrkc. "'ho had been arrested with Talbo l. ma~• have become l.l nav;d o11iccr.50 It is 1101 clear 
whether Si r Talbot Clcrke used the cupola after the lead company returned it 10 him in 1695. 
but some om: prob:1bly did si nce the rent was evidently puid unt il about 171 6. In Janua ry 
1719i20 Sir John Sm~·th di~1ra incd for 1hrcc a nd a lrn lf years rent fo r the cupola 1he11 
bcloneirn.? lO Sir Peter Flovcr and John Hi t?!!ins. seizin!! ·the bottom of the rurnac,: and stuff 
rouml th; works whi<.:h h:; vc somc lead in-G·.:I I -

VI 

The question remains as to the extent 10 which the cupola at 13risto l was prolitable. \Ve have 
seen that Talbo t Clcrke considered tha t there was [602.2.Jd. to be di vided 0 11 the smell ing 
account. wherc;1s Lord Grandison and iv1ary Ho\l'a 1·d expected payment or their disburscrn{'ll l 
or (942.2.0 '/ ,d. a nd George Har1·s account showed a loss o f [604.2.7d. on tlw ore account. 
a r,er charging £ I 00 as ·,vl r~ H oward 's charge about lead o re.' w which she ought no t 10 ha vc 
hcen cn1i1.led since Talbot Clerke specifica lly cha1·gcd nothing for his time and expenses. The 
ore uccount was also burdened \\'i lh Mr Barry's salary. which may not have been money well 
spent. bu1 hal'ing. been paid correctly appeilrS in prolit and loss accoun1s. 

Sin<.:e there arc detai led ,1ccounts ho1h by Talbot Clcrke and George Han scheduled to 
1 heir a nswcrs. and the~c were examint.XI hy the t',1 aster. who made some adjust 111ents 10 l hem. 
It is possible to make a r:ilionul assessment or 1he business as a whok. The Master 
additionally passed 1hc accounts o f Gravely Claypoole. who managed the busi ness after the 
p:llentees got. possession of lhc works.52 Both accounts arc relatively unsophisticated clwrgc 
and discharge accounts and do not show itl1)' closing s10ck. nor is there any rnpitul account. 
but some asscssmcnt or the business is possible. The Master fou nd tha t 11 0 exclrnngc le,1d had 
been provi<.kd fo r 94 ions o r slag. but this q11a111i1y docs no t appe:1r in the account and like 
£52.11 .11 1/~II. fo1· half the profi1 from 29 December 168.:l unti l 1he time the p;1tentccs got 
possession is 10 be igno red as belonging 10 the succeeding pcrio<l . Clcrke. \\'ho w:1s 
responsible for making the majority (in m1rnbcr) o r the payments, lis1cd them fo r each month 
in a limited number of categories. By .tn.ilysing his expenditure by category thc: tot:d smelting 
C(h ts can he worked nut (sec table I). The add ition or George Hart 's ex penditure on ore to 
this and the dcduc1ion or the proceeds or sale or the lead provides a simple profit and loss 
at:count for 1he whole business ror II period ending in December 168.:l (sec table I). This 
sho\\'S an overa ll proli1 o r ( I I I. IS.Sri. cxtluding i'vl rs Howard's ·expenses.· 

John Coster·:; salary as Clerkc·s ckrk (i.e. manager) was LS.6.Stl. per month (i.e. ( 100 per 
year). ll'hich indicates that the account covered a period of :n months. bu t his lirsl paymc111 
was in July IMD covering four months. However the fi rst sum fo r ·workmen\ \\'Ugcs· is 
slightly over double the amoun t for 1hc succeeding months. suggesting 1ha1 the accounts 
cover about 20 months of procluc1ion. the preceding period no doubt ha ving bcrn spent in 
pu11ing 1hc furnuccs tha t Si r Clement Clerkc had built into order. 1'-1.try Howa rd. stated tha t 
when shc went 10 Bri~tnl shc had aclv:1nccd C400. which was probably repaid 0 111 of' early 
reccirits and it was ·thrcc momhs .. before any cnnsiclerahle qua 111i1y of lead could bl· 
smeltcd ."53 Al'tcr this expenditure 0 11 workmen·s wage.~ crept up from ( 17.6.4d. in August 
1683 10 (3().1 6.Sd. in December 168<1 sugges1ing growing production as the e1·cctio11 of 
additional furnaces was completed: this was a pmcess which Mary Howard had encouraged. 
During the period aboul 4681. o re and 460 1/, r. slag were sent in pi-oducing respcetively about 
325½, . a nd 3 17 1/,1. lead. both o re and slag usually assaying at 14nn. per 1011. In addit ion 
John Coster charged (20.10.1. ,.,s spen t on ore. but it is 1101 clear what happened 10 the lead 
from this: since the :.1 111011111 is relat ively small. I have ignored it in my comrwta tions. whO$C 
results fo llow. The lead procluccd from the final parcl·I o f slag ca me about 5r.13t11·1. below 
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Table I 
Accnun1s during Talbo1 Clc-rkc's opcrncinn or till' cupola 

Talbot Clcrke'~ cxpcn~c~ 
B11ildiugs 
lah(>Ur on buildings 
t\•laking well 

l'rod1rnio11 ,·.,·pe,rs,:s 
repairs 
wages workmen 
1,·,,gcs labourc1·~ 
old iron 
coal 
ore 
sundries 
clerk 's ~alary 

Gcor~c Ha rt"s ms! of ore 
Ore -l671.19,·11·r.0q. I lh . 
(or) 46S1.12c:1r1.2q. 14/h. 
slag 4621. 15c11·1. 
~ala rie, 

Sales 
'(:_\ changc lead· 
·ovcrplus lead· frnm ore 
·ovcrplus lc.:atr from slag 

~undry rcccip1s 

Omissions from ;1ccuunl:, 
·Potters ore· sold 
·exchange lead ' nm ;old 4r.2r11·1.Jq. 27/h. 

Crude profit 

.-\cljusl111c111 by cupitulisin!,! huilcling costs 
cos1 of buildings (as :,hove) 
less tlcprccia1 ion (2 years) 

,\tlju.st<'d µrolil 

Norc-s: 

467. I. 5 
182. 5. 6 

().13. 3 

302. 6. S 
44'1. 2. 9 
128. 6. 4 
376. 8. 11 
.l 19. 8. 5 

20. 10. 0 
14.1 6. 2 

183. 6. S 

no te a 

1034. 19. 11 
2030. 7. 10 

JlQ IC b 

659. 0. -l 

179-l. :5. S 

2592. 3. 2 
1324.19. 5 
278. 8.11 

3691. 8. 11 

3065. 7. 9 
3. 19. 6 

75. 0. 0 
-15. 12. 11 

659. 0. -l 
146. 9. 0 

2453. 6. 0 

-1195.11. 6 
6648. 17. 6 

6760.16. 2 
111.18. S 

120.12. 11 
232. 11. 7 

:512. 11. 4 
745. 2.1 1 

a. ( 100 clrnrgcd as Mrs Howard's cxpcnSl'S has been c,mi11cd from this compLllation. 
b. f\ dj11s1 mcms made b)· 1 he l'vl as1cr 

Sn11rc:1•: ~chcduil's IO PRO. C I 0/269/ 18: C 5/85/26. presented :1s described in 1ex1. 
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assay. suggc~ting there was some st ill at the euriola when relations broke clown lx:twccn 
Clcrkc and the patentees. Th is was probably the origin of the fo ur ions (approximately) 
cxi.:lrnnge lead ment ioned in the ,\,h1stc1··s final rcpon. but. this may reh1tc 10 a subsequent 
period. The Master .tlso fou nd there \\'as C7S to he divided in respect of ·potter·s ore·. which 
Clcrke a lleged that the pat1.:11tet:s had picked Crom the ore before he received it. and these 
item~ increase the profit to C232. I l. 7d. 

,•\ pplying more modern accou111ing procedures. the c.x riencli tL1re on new construction 
(buildings. labour on huilcli11g. :111d <)n digging a well) wou ld be treated as long term 
expenditure and wri tten olT (by depreciation) over a number of ye:irs; this might. fOI" 
example. have b1.:en over the term of the le.i sc or o f' Lo rd Gran<l ison·s patent. As it was. it 
was clrnrged when spent. an<l this capital expcnditun: reduced riroli ts severely. 1r nine yea rs 
(1 1,c term or the pa tent) is chosen ((i59 is ll' rittcn off at C7JA.6d per year. of which the first 
1wo years would probably ha ve been charged in the accou nt. adding about [5 13 to the profit 
to make 045 for 20 months operation. This \\'Orks out at an average :1111rnal profi t of C447. a 
very respectable figure in view of1 he rela tively modest amoun ts ol'capital that seem to have 
bctn employed. The pa1cntecs were supposed 10 have deposited £500 with Han and 1his 
earned them an a nnual profit of [224. Even if Lord Gr:111uison had taken imo account his 
losses on his previous agreement s wi th Samuel Hutchin~on and Sir Clement Ckrke, he 
would have received a handsome return on his capital. The issue or profit may be 
approached another way: :i profit or C745 was made on smelling 647 tons of lead. This 
suggests 1hc royulty of (I r,er 1011 1111uer Sir Cle111c111 ·s earlier agreement with Lord 
Grandison a nd Robert Thornwgoocl was not who lly unrea listic. bur still rrohably gave 
ra ther too high a share or the gross rrolit 10 the patcnLces. who were after all merely 
financier, . T hus perhaps that agreement was too favourable lO the patentees for Sir Clement 
to be able to perform it successfully. p.i rt icularly si nce 111ost of the profit resulted from 
smelting slag (see below). On the other hand Ma ry Howard suid ·they were in a position to 
ckar ,llld did clear ( IS00 per year" until John C()ster meddled i11 the sa le o r kad on the 
instructions o r Talbot Clcrke.5~ The basis of this ligttre is 1101 apparent. but it accords with 
:111 offer made to Talbot Clcrke in respects or the rime a fter t ht patc111ccs wok pc,sscssion. 55 

Possibly the figu re refers to the £369 1 sa les l um over of cxcha 11ge lead in 22 months. i 11 which 
case turnover and prolit have been confused. 

In principle limes1one (or ewn iron o re) would probably have been cheaper as a flu xi ng 
agenl than o l<l iron. and limt: was later used. but the Clcrkc.s :1pparent ly did not th ink oftlw t. 
Old iron cost [5 to (5. 10.0t/. per Ion an<l. though not all 1hc qu:lll tit ics arc given. I estimate 
1hat 711.151"11·1. were consumed. cont ributing 12~. to the cost per ton of' pro<lue1. This use or 
iron nnd a lso nuorsrar were dc~cribed by Barba an<.l Sehliiter and may well have bl'en an 
innovation by Sir Clemr111 Clerkc. al least in Englund.5/i The total smelting cos1s work 0 111 a t 
(2.1 S.Sc/. per ton of lead made. On: cosl about (5.10.r. per 1011 and about 281/,nr/. ore costing 
C7.S.3d. was needed 10 make a ton o r lead. which cou ld be then sol<l for about [ 10. I0s. 
leaving a profit of under I0s. per ton lead. In .icldition the ore should prob:1bly bea r the bul k 
of" the £278.8.1 Id. sala ries charged in l·lan·s account as u genernl overhead. which would 
more than absorb this profit: h0\l'l"l'er possibly some o r this shou ld be capit.i liscd as being 
initial expenditure on mining oper,11ions that would ha ve born fru it in later years. In 
contrast slag only co~1 an a ve.rage of £2. 17.101/,// .. including delivery costs. and all but the 
Ii rst parcel cost le~s than t hal. A I a yield of 14c11·1. lead per 1011 . slag costing just C4.2.2d. was 
needed and with Lhc same average smelting costs,~, prnlit or D.l .5d. per ton of lead was 
achieved. Thus on the f'ace or it s111clti11g slag produce<l a lmost all the profit. but this may be 
an oversimple solu1ion. si nce there would have been ad vantages in s111d1 i11g lea<l sulphid1.: ore 
with slag containi ng lead o.xid.: because 1hey rcac1 1ogc1hcr 10 leave lead .57 

Gm vcly Claypoolc·s accoum of his ad111inis1ra1 ion of the works fort he patentees (sec wble 
'2) relates In :1 reri()d from 10 February 1686/7. when 1hcy IOok possession. but whose fina l 
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Tahlc 2 
Grn1·el_1· Clun1ooll'S al'rn11n1 

Sulcl 

iS I !.18rn·1.2q.24/I,. lead 
prolits or 96 (sic) Welsh pOI tern o re 
old iron. bricks and things out 

o( warehouse in Bristol 
12 tons. lead o ul of J:1111cs 

S111i1h·~ warehouse 

E-.:pl'I\S(.'S 

scrva nts ,,·age!\ 
boa t~ belonging 10 1he work 
tools anti utensils 
coopcrag.: etc. 
incidental charges by particulars 
cand les 
cl:iv p(>t:-hear(I~ and spar 
coal~ 
old iron 
707t. I 3c11·1.0q.<J/h. \Vcbh ore 
34(!1. I 8c11'1.2q. l /h. English ore 
251 .4n1·1 .2q.2 I /h . green ore 
5 tons k,1<l dclivac<l Pc1cr Sanderson 

for i1ccou111 o f Briau Wade 

Crude 11rofl1 shown 

Notes: 

note c 

noted 

llOtC C 

96i. 11.II 

49. 4. 2 
7. 17. 6 

24.18. 10 
27. 2. I 
86. 7. 3 1/, 

251.13. 9 
357. 0. J 

3664. I. 9 
1820. 9. S 

63. 1. 6 

50. 0. 0 

7573. 18. 3 
154. 16. 3 

JO. 0. 0 

135. 0. 0 
7893. 1--1 .10 

7464. 0. I 1/, 
429. 14. S '/, 

t. Rcecip1 fur lead from .James Smith's warehouse actua lly rela tes l<) an earlier period. 
d . l)rcsumably an cxpcn,c or mining. 
c . No acljus1mcn1s l'or dcprccia1ion can bc made since the period or opcrn1io11 is unccrwin. 
S1111r('e: PRO. CdJS/235. V. 15 Arr. 1690. 

da le is unclear. During 1ha1 time on ly o re was smelted and its average cost was C5. I .9d. T his 
proclutcd a rroli1 or £429.14.$1/,d. <) n almost 752 io ns of lc;.1<l. or l ls.Sd. per 1011. wi1h n 
slightly smaller conwmption o r old iron and the use of some ·spar". a nother recorded nux.58 

However this figure needs lO be reduced by C 135 to E2Y.:1 . the value of lead actually made by 
Ta lho1 Clcrke in a pre\'ious period. I 11 addi1ion 1herc is dcprecia1ion. whose nmounr depends 
o n the (u11cer1ai n) durn1io11 01'1 he acCOlllll. I f it was 1hreeycars the profi t is rcducc<l 10 £1 05. 
I f 1ha1 is indeed the period. prncluc1i(')n was clearly al a level considcrahly below what Ta lbo1 
Clcrkc had managed. but most of his profi t came from smelting slag, which a ppa rently was 
no t used hy Claypoole. 

Nevertheless the conclusion seems linavoidablc 1ha1 the process was a potentially 
proti1able one for Talbot Clerke and his colleagues. but that he was prcvcn1cd l'rom realising 
1hm potential by the structure of the busi ness a nd the unn:aso1wblc demands made by Lord 
Gra ndison that he should pay off Si r Clemcnt·s arrears. Having presumably insisted that his 
furt her investment in 1683 should be to a new (solvent) cn1reprenc11r and ca u.'icd the edifice 
of a guardianship fo r Talbo 1 C lerkc 10 be e rected. a nd 1hus provided 1he. Clerkcs wi th a 
financial fresh swn, Grnndison was not content to treat the profit o f the new cntcq uisc as 
compcns.iting him for his loss on the old one. but ex pected the new smelter to pay the debts 
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o l' 1h,: old one. An additional rroblcm was n lack of' sophistication in the accounti n_g systems 
used in 1ha1 there was 110 provision for long term expendi ture to b..: ca pitalised and 
depreciated. T hus ca pitcd and n.:\'l'.llllc expenditure \\'ere confused. or more specifical l~· cash 
llow with profi t. ll is unlikely that Grandison o r any o f the Clcrkcs had any training in 
mercantile bookkeeping. though Harl (as a merchant) must ha \'C, and John Coster (whose 
rcla tivcs managed ironworks) probably did, but liule use was made of the concept of 
deprecia tion a1 this pcriod.5'J Ncvenhclc$S the final straw was C\'idcntly T albot Clerke·s 
fa il11rc al'lcr th..: meeting of 13 Ja nuary I 6S4/ 5 10 provide a copy of the acco um and ret urn 
the ~igned order for Coster 10 make a payment toward~ his l'ather's arrears. A suspicion 
between Lord Grandison and Sir Clcmcn1 Clerkc i5 clearly rcnec1cd in the unusual s tructure 
of the business. with the d i\'ision o f f) roductio n between ·cxchange lead' and ·ovcrf)lus lead .· 
whose objL'CI was cvidc-nl ly 10 keep lhl· patentees' mo ney o ut of the h ands o f the C lerkcs. 
This suspicion. the re~ull o f their pa~t unhappy experiences o/' each other. was the 11ll im:1te 
cause ol' 1hc fa ilure of Ta lbot Clcrkc's busine..,;~. 
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A IISTR,\CT: 

One.: ol' the li1·s1 L"upolas for smelting lead was buill a l S101.:klcy Slade ne:1r Uristo l in 1678 by 
Si1· Clement Clcrkc. assisted by so,m: limtncc rrom Gcoq;c Visrnunt G rnndison. but Clcrkc 
ran out or mont:y. The rrnjel"t was 1akcn up in 1682 by his son. Ta lbot Clcrke. in a . on of 
pannership wi1h Lord Gra ndison a nd 01hcrs. but relations between them broke down about 
two yc.irs later over diflicu llies in settl ing accounts, leading 10 lengthy litigation between 
them. However the applic;11ion or 111o rc modern acc:ou111i11g methods. wit h build ing costs 
being wri tten o rr over a number or >'cars rather than at onct·. reveals the process to have bc·cn 
rrofiwblc. as well as being successful. This cupola was probably the 1echnologica l ances1or 
of all those operuting i11 Britain in the ISth and 19th cen1 urics. 
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