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T-H-E - . . ·-- .. -f 

PREFACE 
-. 

T JlOU haft now in thy HatiJs a 'Jewel 
fo much efteemea ita S~a .anJ the­

Indies, that there they JeD e<Uen all they 
have (and the Kingdom of Heavm to boot) 
to purchafe it; for having this, they think 
that therewith they jhall have all 'Ihings (in 
Ibis World I mean-) given W.io lbem : A'ntJ. 
in tbat Cil1tntry, I mujt tell you, it wilt go~ 
tJ great Way toward tiJe Purcbafe of the 
otbdr. Indeed there are fome in· all Nations . 
thtll will ·Jell that they hlwe not;, nor· e'Ver 
}hall haw-; but- this was a ·Jewel fo. rare~ 
that Jw; _h'8d~it to felt, for it was con~ealed• 
lib the· · great ArcanUm, · the PIJ;/ofo;her'-s 
Slont, aiid'-fJJI}j Wmiitio111Zlly lelivered 1() tht­
Adepti. ; but it fajli;i!; lmo ihe Hanas of 
this true Nobleman of England, he not en­
vying the reft of Mankind fo great a Be­
nefit, nor being willing fo great a. '{reafure 
jhould be wrapt up in a Napkin,__ loe J;Jonoured 

ancl-
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P R E F A C E, &c. 
and enriched our Language with it, being 
tontented that all our LJrd the King's People 
/hould be Philofophers. 

Advertifetnent concerning 
the prefent Edition. " ... ·- . .... . 

HAving for jome rears obferved a great 
Demand for Books of this Kind (and 

for theft ·'TreiJtift:S, i1J particular) 'IJ!bi(b, by 
the jJtdi(ifJ;I/S J I are, ejlee~J~td 4S good, t;r' Defter 
than any on the Subjefl, (and very rare) and 
finding nothing new publifhed, was induced 
to .the pre font Untiertalcing; I am informed 
hy a Gentlema11 of ut~Mubted Credit, that 
the St~le of. Barba's Book is prohibited in 
Spah1; under the Pt1Ullty of the I1IIJ.Uilition, 
and is fo fcarce in England, that I am im­
formed there is but ()fit Copy of the Spani1h 
Edition, which is -in Sir Hans Sloan's 
Library ; Plattes' s -nifc()'()ery is 'Qery mt«-. 
tfieemed, · as !Jeing founded upon E~mce: 
Alfo Houghton is . , vailtable for ·his Laws 
'l'elating to Mines, <Znd his. ExplaiUIIion gf 
the Miners 'l'erms. &c~ · 

. 0. P4YNE~ 
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A 

TREATISE 
0 F 

ME T A L s M 1 N E s) ~c. 

CHAP. I. 

Of the Companions of Metals _; a11fl· fir:Jt. 
of the Earth, and the fewral Colours 
thereof. 

L L the inanimate Things 
within the Bowels of the 
Earth are reducible into one 
of thefe four Kinds of 
Mixture-, viz. Mn T A Ls, 
S T o·N E s, EARTH; or 
jUICES. . . , ;;: . 

Nature produces Thefe mingled one with 
the other; and becaufe the Art of feparatin~ of 
Metals cannot be put in praaice without un-
derfianding the Nature of the other three, 

;B (as 
o,;,,,,, b,Google 



( 2 ) 
.(as wiD hereafter appear) therefPre: I OWl~ 
.of Thefe a little. 
~ · By the word Earth I do not m~ th~ 
:Jure and fi.Jl\ple Element:,. whc~f the .Phi]Jr. 
~hers fay aU mixed· fubltlQafJ _eodies ;w;e 
~()lllPQf~. 

Neither do I mean that which is fo grof5 
..as it remains mixed. with Metal, Vitriol, or 
.other Juices. . 

But I mean fuch an earthy Suldl:ance as 
nehh~r ~ne.lts in the ijir,e, nor diffglves in .. the 
Water, as Metals and Juices do, nor is fo 
.c::ompaCl:ed or hard as are Stones .. 

Some report Arijlotle to have been of Opi-
:nion, that the pure. dementary Earth was 
:void Qf Colour. StUJho affirms it· te be 
white, becaufe Alhes are of that Colour ; but 
.the Miner may re~ fecure, that, dig he ne-
ver fo deep, ~e fua_ll npt m~et with any fuch 
,Pure Element of Earth to make new E¥peri-
mC(nts by, beca1-1fe it is not i~ theW or.ls.t, ~ 
;Reafon of the perpetual Mixture of the Ele-
ments one with the other. 
· The Colour of the purefl: Earth that hath 
been. found, Cardona would have to be a 
very dark Grey : In. the other furJ;s. of Earth 
w~ fee how rich Natpre hath ~d .. t~ 
W odd with Variety of G~lqurs~ ~d b~ 
.d.ifferenc;e of Exhala,tioq, as. ~hi!Jf1rqjlzu ~s~ 
or b,y qifcre[l!;e of 1-k!l:Ci a~ Ai'ijli~Je f-.ys,.. 
and both truly ·: For if und~i KMt{t, that 
bath not it's natural and pt;opeF Colour, there 
~found Metals, it is cert~i1i,. tha~ the.fudla-
~tions from thofe Meta)s h;\th d.ifcolpured.: the 
~round ; and if tll~re be no Metal fawl<l. 
~e~::e, tQ.<:n we :Qifc,oJ~ri~g pr~,~~- f.rom tho 

con~ 



{ 3. ). 
(Onfummg Power of the Sun's Heat. Be· 
ftdes, the Difcolouring t~"lt comes by reafon. 
of Exhalation carries a Gliilering and Shining 
along with it, and the Difcolouring fro:n the 
Sun's over-concoCl:jon only is obfcure, or iron~ 
colour'd, or black. 

From w.hat is already faid, . conftderable 
Conjecrures may be made for the fin<ling: out 
of Mines in the Bowels of the Earth, by the 
Colour of the Ground and Cliffs, or by the 
Tilth ploughed up upon the Mountains ; as 
daily Experience hath thewn all over the Do-
minions of Spain. 

CHAP. 11. 

Of the divers Smell4 of t.b.e Earth,. andj th4 . 
Reafon thtre.of. 

T HE Works of Nature· ia producing 
Variety of Smells of Earth, is alfo. 

worthy of Admiration. 
Ordinarily the Earth fmells well upon th& 

Fall of the firft Rains after the H~t of Sum-
mer is pnft : The drJ Time having baked to-
gether the moderate Humidity that was in the · 
Earth, (which is the Cauk from, whence all 
good Smells. proceed) and the firft Rains. dif,.. 
folving that again (which being exhalccl by· 
moderate Heat) makes the good Scent which 
~ perceive. Some Sorts. of earthen V dTek 
alfo have this Privilege~ as. that of Ejlrtt114t 
in. ~WttJgOI, and.o» Nota in Pa1N1ma, wbic:b 

B z uc. 
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( 4 ) 
:are highly efi:eemed in Europe for tha~ ~ality. 
In the famous City of Malacca, in the Eqjl- . 
Indies, they fay there is a Sort of earthen 
Veli"el that fmells admirably, in fo great 
abundance, that it· is little efi:eemed, and 
they make all their moll: fervile Sort. of Ware · 
of it : And in fame Mines good · fmelling 
Earth hath been met withal, although moll: 
commonly that kind of Earth is of an ill 
Scent. Agricola relates, that when Henry 
Prince of Saxony was in Mariemburg, there 
came fo fweet a Smell out of the Mine, which 
they called St Sehajlian, that the Prince ad-
mired thereat, and faid, that he thought he 
was in Calivet, that famous Country of the · 
Indies, which for it's rare Smells and other Ex-
cellencies hath been thought by judicious Men 
to be the Paradife wherein Adam of old, and 
the Fathers now enjoy GoD upon Earth. 
The Metal that comes out of the Mines 
which they call Palos is of a good Smell, if 
they light not upon fome bafi:ard Mineral 
that accompanies, and has infected it : And 
this good Smell is :1. great Sign of the Richnefs 
of the Stones of that Mine, and of the Earth 
which they get there called Lompos. This 
Experiment is ordinary in Lead or Tin 
Mines ; and it is ufual for the Miners to judge 
of their Oar by the Smell, as well as by the 
Tafi:e. Other Sorts of Metal for the moll: 
part hav! an ill Smell, either becaufe of their 
own natural Difi:emper, or by reafon of their 
1-,eing generally mixed with Brimflone, Cop- : 
peras, or other malignant Juices. · 

Some do think, that, over and abc.ve what 
bath been faid, there is fome Matter in the 

Bowels 
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( 5 ) 
Bowels of the Earth fo ftink.ing and abomi-
nable, that it doth cor~efpond with the Ordure 
of Animals : The Truth is, that there be 
Places in the Earth that inftantly kiU, with a 
pcftilential Smell. And fetting afide the Sto-
ries of this Kind, both ancient and modern in 
remote Countries, I !hall relate two Ex-
amples, where I myfelf was pret'ent, which 
was at the Difcovery of the rich Country of 
San Chrijlovalde los Lipes; at that Time in a 
beautifuf high Hill, that together with others 
encompaiTes the Dwelling of the Miners, two 
Galltguares found a Mine, which at firft they 
called after their own N:>.mes, but ever fince, 
to this prefent, it is called, from it's Eff'e&, 
'/be jli1zki,g Mim. At firfl they got out of 
it very rich Oat ('Ta(ana) between white 
Chalk : And as they began to fink deeper~ 
they were forced to g1ve over, by reafon of a 
moft abominable ill Smell they met withal, 
which killed feveral of the Miners.. lndiam ; 
and fo it lay unwrought for four or five Years: 
After whlch Time another Miner (I being 
then in the Country) undertook to proceed in 
the working of it ; thinking that having lain 
ftill fo long after . it's firft Opening, the ill 
~ality would have been evaporated ; but 
that Experiment cofr the Lives of two Indians 
more, whereupon they forbore the Work, 
and have done fo unto this Day. The which 
I have not fo much wondered at, as to fee 
with my Eyes the Ground opened in feveral 
other Parts of that Mountain, a~ a great Di:.. 
ftance from the forementioned Mine, and in 
digging fcarce a Yard deep, fuch a Stink 
came out of the Ground as forced the La· 
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( ~) 
bourers to give over : And as 1 paired by 
thofe Pits a few Days aft~r, 1 taw divers Birds 
and Serpents dead in them, having been in-
toxicated by that poifonous Smell : On the 
other fide of this forbidden Hill (until Divine 
Providence make way for the Mining of. the 
:lame) are bui1tDwelling-houfes, and a Mill 
-to grind Metals withal, adjoining unto a 
marfhy Ground.; which in every P.lace where 
they digg'd. to lay t'he filallow Foundations of 
~hofe Buildings, the fame Smell breaks out, as 
bath been already defcribed ; and it comes out 
of the Ground boiling like unto a Cellar full 
of Wine on the Mufi:; ex{;eeding trouble-
fame and noifome unto us, though we were 
:fiandinO' by in the open . Air. 

In · the famous C!inintr:y of Mines, ~renr­
gMtla .de .P.t«~Jge~ in which .the lmlians pro-
cured a Patent to· dig, .before that of Potofi . 
. was in ufe; becaufe it's Yeins were ejleemed 
mu~ richer than Potoji; and upon Trial 
were found to be fo; and· the Oar gotten 
.there inferio.r to none in the lndin. In the 
.Hill of that Country caiied Sanaa Juanna, a 
Miner followed a very rich and plentiful Vein. 
of Silver., .and inteqding to difcover more Qf 
the like, he deter!lline.d to break a Hole into 
an olci Vault •., :and let two Indians upon th~ 
w or .If, . 'W'ho after a few Blows difcovered a 
Vacuity, <?ut ?f which came (q .pe!l:ilential .a 
Stink., that killed the -two lndztHts prefently, 
11Sld almoft .fi:Hled others that were at a Di-

na~e 

• An u(uai 'Ptaruce among the Miners in tbat 
Country. 
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C7 1 
fiance from them in the Mine, who ne\~~­
thelc:fs ran out, G1ld told their Matter while:· 
had happe~d. He made .hafle to the Mine, 
hoping to fave the !1rdirms, but at fil'lt: En­
trance into tl e Ground,. upoa the Stairs b\r 
whi<:h "they went di:>wn into the Mine, ·he feli 
down .dead, and his Body remained :there, 
no Body da11ing to .gooown and take it away· 
to buTy i&, . 

•In another Mine ;in· the fume Mountain,. 
jq the .Bott-om-of it, I Gtw a thick Exhalation 
or 1p0ifonoU'S Vapour .gtdh forth, making 11 · 

terrible Noife, am! was of · ~ality bad-enough· 
to kill one that would fi:ay long in that Mine-,. 
putti~ om the .Cdmdl.<t> When we }.(:1<1 them 
to .it, .... ~h >IS~ certain ·Sign of "the Malig~ 
.t»ty -of ibe cAir, ·as ·hath •beerdbuhd by 'the 
coallaAt -~Bee &f ·all rMioors, u.U th6.re- · 
~ . .Qafer-\U -te :be the •JD()lte tatx!n ;-ootl«-· 
of. 

C H A P. III. 
How to know the Condition of the Earth by 

the CJ'afte. 

T HE Artifi: in the Knowledge of Me-
trls, 1>efore he gives his Judgment,. 

leaves no Experiment untried, that may be 
confiderable for his Information.. And there-
fore ufeth his Tafi:e, which difcovers the Pure-
nefs of ·Metals, as well as Smelling doth. 

· B 4 Pure 
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( 8 ) 
Pure Earth hath no manner of Tafte; and 

that Earth which is mixed with Minerals com-
monly hath a bad Tafl:e ; becaufe fcarce any 
Mineral but is adufl:, and they be all dry ; 
whereas the very firfl: Principle of Sweetnefs 
(lr good Tafl:e is Humidity. 

Now fince the Earth which hath fuch a 
Mixture in it, is greatly difpofed alfo to con-
tain Metals of like Condition, the curious 
Miner ought to make Trial by Tafl:ing; holding 
it for a certain Truth, that Metals of Goltl 
and Silver, and others, are found as often in 
the Form of Earth (which in the Spanijh Mi-
~er's Language is called Lampos) as in Stones 
or Oar. 
• The Tafl:e of the Earth is gotten well by 

infufing it in curious Water, e(pecially if you 
· fet it upon the Fire, and let it boil once or 
twice, and then cool again, whereby may be 
difcerned the Mixture or Juice which it con-
taiM : And one that would improve this Expe-
riment, may feparatethe Water from the Infu-
fion, fubfl:antially and vifibly; as thall be fhewn 
in it's Place, when we come to treat of the 
Preparation of Metals, to make them bene-
ficial. 

CHAP. 
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CHAP. IV. 
Of the NMmes and Ufes of Jome Sorts of 

Earth. 

I N the Books of Phyfic fome Kinds of 
Earth are ·very famous ·. for the Elfeets 

which th~y have upon_ M~n's Body ; and it is 
not unnecelfary that the Mmer hath the Know-
ledge to diftingui1h them when they come in 
his way, 

. I. Lmmian Earth (fo called from the 
lfland Lmtlf8s~ where it is found) .is very red,. 
and much like unto red Oaker or red Lead, 
but it hath this notable Difference, that it will 
not colour' ones Fingers in touching it, as cb 
the others. . It is efteemed as rich as Gold, 
and fold tfo Weight for ~Weight ~ One Caufe 
of the Dearnefs of it is the Scarcity of it in 
the World ; and another is, becaufe they dig 
it only on one Day in the Year, being fu­
perftitioully perfuaded, that Earth of this 
Kind only hath Virtue in it that is dug upon 
the ~ of At~gujf. It is a rare Antidote 
againft any Kind of Poifon or Peftilence. 

2. That Earth which is commonlv called 
Bolt Armmiac, (from the vulgar Opinion~ 
that it is found only in Armmia) is very like 
the Ltmni'an Earth aforefaid, only it is not 
.red, but paleifh, white, or fallow-coloured. 
There is excellent good of it, and in great 

B 5 Plenty 
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Plenty in the Wejl-lndian' Mines, and parti-
cularly in the rich Mountain of Potoji, and 
in thofe of ~. Diven~ -ar-e of Opinion. that 
this common Bole is that which Diofiorides 
calls Ia Rubric(I-:S;nDjiul: .And that the Orien .. 
tal Bole Armenfat is the tfae umtfian Earth. 

3· There be two Sorts of Eritrian Earth; 
one pure white, the «<ler of .an .Mh..aiour ; 
and this laft is the llet1e.r., and is known ·by · 
rubbing it upon polifhed Copper, where it 
Will lea-Ye a Tindme.of Vlokt Cow.' ·It 
hath Vil"Ne to tb.DCb Blood, an41 oro p~ 'ant 
bea1 veen W-ounds. ~. · . . ., 
· 4· The Wt:h of Stiftt1 i-s 1igbt :whitM· 

E-arth, -aftd will tick·fiD ·o~~:•sT®gPe., if you 
touch it with it. 

lt is mttle, am yet will melt. . 
There is HICildler Sort flli it -~!! ..IJI~r. 

that -is diofe and 1\Md as a Stone. 
· 'Both of tbem have -the Eritrifl~. Virtu~ i. 
tf1em ; :fliz. te be exod.Jent An~opli ~ 
Poifon; or the billtng of Serpeals. 

5. Tile Earth callccl Chia is. white, in-
·dining to Alh-oolour, much like ~t of: &1.-­
rnia, and hath the :fame VirweB; and ovor 

-<md .above '1:411lt:, it cala:s W rinkks put. •Of tQe 
~Face, and gi>~es :a.good· Com~iOfl.. . : 
· · · 16. Er!linufiMI Earth mth the fame Qyality 
:'2S the 1afr aforerwenaoneB. The ,befi :Kind .qf 
it is that which·{!iifli:B much,. is whiu: and 

·brittle, and f0011ell: di4101Yes in W abef. . 
7. Cimolia" Earth• is white, .although .there 

· be a Sort of it that inclines unto Purple. 
The befl: is that which is moil gleafy, and .is 
very cold in &.ne•s Hand. ' ; ·,: 

It 
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( !I ' It dHTolves_ impolUiwmes. .and little Swel-
li~ and ia. Oaie of a iurn it wiD keep the 
Fdc:th f.rom blitb:,r.i.Rg. 

8. "The PIJigit.e is aJ.moit: t>f the ~ Co· 
lo11r as die .E>r.itr411-. Mt is iou.fld in bigger 
Lumps : It ~ools ~ c~~ dae liaRd that 
to~o~ches it, a11d -if ane lick it, it wiU Rick 
DNCh .uatt> the T~e, It's Vitwes are 
thofc C1f CillldliaR Eat'th. 

g. The MNUI* Ear-tift is ef an Nh-C<>Iaur 
like Erirr.iim; but it feefs !'QllgD, aftd tnakes a 
Noik ~a tl1:: Fingel!S itke ·a Pomiu­
jiiJIU : It has tRe V-irtue ef Allunt, but very 
weak., as one may f18rceive by the Talk., foe 
it will make the T <MC.ut ~mething tlry : k 
deanfes tile Body, ;gives a gil)od Comple"io"• 
and will cure the ltc.A. 

10. Of that Earth which is called Ampe­
lites, the blackeft is the heft. Ground with 
on it -eafrly diffulves~ :and hath a c-ooling aha 
loofening Virtue: Alfo it is ufed to colour 
Hair withal ; it is wholly bittlminous as Jett 
is alfo. 

C11rdanuJ among his Curiofities makei men-
tion of anuth~ Kind of Earth, anciently 
called Britanica, from the Country where 
it is f<Nn:l ; th~ty ··-.rete fait\ ro dig very -deep· 
Mines to c~me at it. It Wa6 White, and after 
they had fe£¥1rated the Plate it contained, thf!1 
manured ~eir Tihft-~lds with the Eatth,. 
which wer+ put Rl heart therel!y for IOO 
Years after. 

1 I • 01rt of l(lAnds in the South-Sea, not 
• lar. from tbe City of Jlrii:a, they fetch Earth. = 

that does the fame Effed: as the laft afore-.. 
menti.otd. k ia atled Gu61f6, (i. '· Dung) 
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c ~~ r 
not becaufe it is the Dung of Sea-fowls, as . 
many would have it underftood, but becaufe 
of it's adrl:lirable Virtue in making ploughed 
Ground fertile. It is light and fpungy ; artd 
that which is brought from the Ifiand of­
lfJutyque is of a dark grey Colour, like unto· 
Tobacco ground fmall. Although from other 
lfiands nearer ' Arico, they get a white Earth 
inclining to a fallow; of the fame Virtue. 
It inftant1y colours Water wh~reinto it is put,.. 
as if- it were the beft Lye, and (fllells very 
ftrong. The Qyalities and Virtues of this, 
and of many other Simples of the · new 
World, are a large Field for ingenious Perfons 
to difcourfe philofophically upon, when they 
$ball bend their Minds more to the fearching 
out of Truth than Riches . 

. -
c:H A P. V. 

OJ juices ; and .fi,.fl of Allum,. 

T H E Compofitions within the Bowels of 
the Earth are fuch as either will melt, or 

will not melt. 
Thofe that will not melt are hard, and 

tailed Stones ; or ~ing foft and eaSily crumb-
ling into very fmall Parts, are called Earth. 

ThQfe that will melt, are either fuch as 
after they run, by the Force of the Fire, be-
come folid and malleable ; and thofe are Me-
tals i or elfe fudl aa do not obtain thofe · Qya .. 

litics, 
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lities, and thofe are they · that are called 
Juices. . 

From the Mixture of the' aforefaid -four 
Kinds of Compofitions are made eleven other 
Sorts of Minerals, and no more. 

Thofe which are hardened by cold, ungive 
again by Heat, as Sulphur ; but fuch as are 
condenfed by Heat are dilfolved again· by 
Cold, and Water, 'Viz. Allum, Copperas, 
Salt, ~(. 

1. Thofe that write of lim pie Medica-
ments fpeak of divers Sorts of AUum ; but 
the true Allum is that which is called Rock-
Allum, whereof fome is white and tranfparent 
as Glafs, and other fome inclining to a tel .~ 
and this hath the beft Virtue, and is mightily 
reftringent ; and therefore called by the·Gruls 
Eflypteria. , ' · · . 

According to the Opinion of Galen ; lib. iv~ 
Of the ~uality of Simpler, it · fuould be' o.f 'a 
cold Q!ality, becaufe all aftringen~ Things 
are fo, and prefcribes therefore Rupuijfo, as 
cold in the fecond Degree, to. be infufed in the 
~intelfence of Roymundus.. But Diofcorides, 
and many others, make it to be of a· hot ~a~ 
lity by it's Effe& ; but this is ·not a con-
venient Place to examine the Reafons of 
~. 

2. The Allum which is called Eft11Jola, is 
not a Juice, but the fame with the Earth of 
Samia, which the Ancients called Ajier, 

3·· Neither is the Allum ftijjile, or de 
pluma, a Juice, which is yet taken for fuch 
jn Apothecaries Shops, hut is the Stone called 
.Amianto ; and it is not aftringent to tafte, nor 
confumes in the Fire, altho\lgh it be kept there 
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verf lo~ which as:e . the ~t¥ar ~alitles 
oT an Amzanto. · 
. 4-- 'J'he Allu'!' Cllt,in.o is.madl: 1M -the Alhes of .the Herb .AnibUle .or .Sofo~ {Bar.illa, -or ·the 

Herb they mak.e .Glafs ef) ~·there i~ 
.gr.eat Abundanae jn ihe .Plains of •Gln.r-Ot and 
41 ieverai .Places of the .JtiYer ..Lorp-i&/14 • 

. 5· 'The salt <Which .is-made of .the Lees ·of 
Wine, or of the Calcinings.of 'Uhe Lees 1Ult11 
they become white, is likewi£e called Allum • 
. TbetW~-/111iirs .a.OOwd ia 4/um, .as tltey 

do alfo in a:ll Sorts <>f .Miaerals. In dJc 
Mines f>f tthe Li;es • .Aear \Ulte Co/oiNt, the 
~ TowniOf that Country, I fOIMIMI a Vein 
o(.4!Jum.: 1 .ha.v.e feen aoother -in the hot 
Bathscl V-en~illa, .in the High-way Detw-t!cn 
Qrurq .aJJd Chaytmt.e ;. and the1e I faw the true 
fciJ]ile Allum, (or de plutM) with alldle~.., 
lities defcribed: • by Di~r.iJu. T.his lanie 
Son of ~~ a~ is hr.ought_ to Pot'!fi, from 
~i.Dcr Mine .near· to Pm:._ Aylo. : And in 
J,Jlany -otlier Parts there is .of the fame ; and 
there rtUght of it be made in tbe City ei Po­
tofi, if they wpuld but boil the Waters Ilk la­
!'l.gabrada, or Gwiycp tit fpn~ whicll are 
afmoft all .dlhim~ . 

4 • • : .I . 
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-C H '.A R .vr .. 
· Of CO/If/ltr#S~ · 

TH.E c~~iga ~Su~ce·~ 
like unto Alhm, _ aJIId- -eftORtiMies ~are 

found incorporated ~etller. : · :, : · ·, : ·' ~ 
· The Man:':l~ of fepa~itbem,; $ te ·· ~t 

fhe L'Ye that 11 · dtawJt· off' frem. ~he~·« 
Ear&, w'hiob cont:iirls ~ Min«a1, int()"b6ii~ 
ing U r_ine, . arn1 the -copperas will dmde . ftom 
the A\lum, and !a~ to the Botl!oM, the A1lum 
remaining fWiriumng Oft dre T-up. · The 
Cop~ras is !harp and' b~~ to ·tile• T.,, 
and of-an ~Hril'lgent ~ality ; ·fer wlrkh .Rea-
fon diven dO· attribtrte tmto it the .Pro;erties « 
~ulphur, 1 Iron, and Copper,. the Virtue of 
Anuin, the SubtleMG of Seltpttw, lam ~ 
Drynefs of Salt. · ' ' ' · 

Some Akhymifts mve wrftt.en : ~as if the: 
hidden Virtues of -the'P+ti~~s' Stone -were 
COlltained in this Mineral, whofe IAJin Name 
is f/itriolum ; and they furm' a Saying to that 
PurpOfe, beginning every WoJ'd witlh one 0£ 
the Letters of · it; Viz. P'iftt•lni lntef.iwa 
Y'errrr, ReBifoando, ln'l)enies {Apide~t~ l'iram 
Medicina111. Roymttndus ·faith; that it is very 
near of l(indred to Gold,- and hath the fame 
Original and Principle ; and it may be that is 
the Reafon why f<>mc; ainrm, that it is a Sign 
Qf a Mine -of Gold, although the EJCperien<ie 
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in thefe Provinces doth not correfpond there-
with. · ·It -i~HKeiftiKily . fOIUlci . .with ~Copper, 
and in great Abundance with the black Metal, 
which alfo pafti~ipate.s mvch_qf it1 and thence 
takes the ill Si\-iell it hathi in w'orkmg. 

It is a very fine Sort of Copperas, which 
the Spaniards call C;ptZfuiras; and the heft 
and pureft of all, is that they call ·Piedra 
{-fjqs, frpm ·the•Mine of it found in,t~t; fro-
~i.ll~:.i .alt,hqugh llJ«;W Ye;us ·agq_a Y;t"Y!Plen-
tiful ·Mine of it ~th . heel) 4i(<;ov~I;~d: ip tbq 
J'f()v:ince of Ac(lta1/i(l·r whic;h ~s o~ .~ ~teenith 
~lPu~ ;_. and th<\~ tfl.- Lipa. f~, bJ~\11!'· , 'I;hctre is 
alfo ; whitilh arul·y~llp,w C()pp,erap, ·which thq: 
Faif\ter$ u(~ ;. f!Jld differeqt ,Colours of 1t havt; 
s:a!lf~.d ~ve~~J 1'l ames to .. be given it : Of th!~ 
Mineral .01re;th9fG the,Spaniards: ~f!!II Myfi, ~or:i 
,Calohitii; and k!f./q~Ueriil;. :: • _ , 1 

. , J'}jl.ere- js-o,put<l e,nough abo!J; it's.Tempe-
·r~ment_ ami ~q.liti% as wt;ll ~ aqout that of 
·..Allum_; .fo.me !19t alloVfi'1S it to be hot ia 
-the thi_rd ,Degrep, . wm y~t .a\Ww: it to be fo tn 
the fourth : And others on the contrary, are 
-of the Opi11ion of Juan de R.upecijfa, (who I 
think follows Roymundus) that it is cold in.the 
. third Degree. . 

:Jt, is admirable to. fee it's ~ff~a in Aqua 
firtjs, (in which a)l Mt;tals, like Salt, diffolve 
;and are ~urned int<? ·Water) and an ocular 
Demonftration . of the Pollibility of the 

· Tranfmutation of Metals one i11to another : 
For with C9pperas diffolved in Aqua Fortis, 
without any other Artifice, Iron, Lead and 

, Tin become fine Copper : And Silver will 
lofe of it's Value, and be turned into C<?pper 
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alfo with a little Help of another Metal, very 
eafy to be gotten. 

By the Force of a moft violent Heat they 
extraCl:Oil. from the Coppehls, which is called 
Vitriol, of wonderful Virtue. 

They make two Sort~ of artificial Copperas, 
blew and green, of a Mixture of Iron, Cop-
per, and Brimftone, put in the Fire together. · 

Hereafter iliall be declared, how and what 
Mifchief Copperas hath caufed in the working 
of Metals, a Thing hitherto not taken notia: 
of. 

CHAP. YII. 

OJ Salt. 

S A L T is no lefs necetrary than commonly 
known in the World" : And that which ~ 

Mineral hath the fame Virtue as that which is 
made of the Sea-water, or of the Waters of 
brackifh Lakes or Springs. The only Diffe-
rence is, that the Mineral Salt is more thick 
and folid, whence it comes to paiS to be more 
afiringent, and not fo eafily dilfolvcd in W a-
ter as the made Salt is. 

The Provinces of the Wefl-lndits as much 
abound in Salt as they do in Metals ; and a 
Piece of the Sea betw~n the Lipts coagulated 
into Chrifialline Salt; as alfo the Salt-pits• 
called Gorci Mendoza, are none of the moft 
inconftderable Wonders of this new World. 

Thofe 

Digitized byGoogle 



~ lff) 
Thofe .Y&ts -=re ui'Md · 'Gdrci Mffftfom., for 
their Bignefs, becaufe they be :forty Leagues. 
long, .md {'where 'UQJ'Il!owd) fixteen:br~a:d :: 
Altd alfD :btnufe'that tfometimes ·in 'the Mid-
dle of that Space.a~ l(}jf~G~, as 'it -were, 
'W:eHs 'that inve no Bottom, an8 great ·oYer­
grow.n Filbes areit!cn iR !hem. It is ·very 
da~oos 'ml.veliihg :over ·this Space df 
Grmmd, fctr Fean:Jf ·Mmg -one's ·Eye-fight,. 
hoarufe 'fhe great Gllft6ring df the Snn-beains7 
upon that Mace of •OIH-yft&l, puts ·out -one~s 
Eyes, unlefs they be defended with black Tif-
fany. There is danger of Life alfo in that 
Journey ; it having happened, that going· 
over that 'Place, tne Traveller ana bis Horfe, .. 
and all have' been [wallowed up, leaving no. 
Manner Gf~ behiBd llithift·of Jhem. 

In the Lipis,. tour League$ trom the Mines 
of St Chrijfopher de ,..lchocoUa, there is a fmalt 
Lake upon the Thp· 'bf .a little Hill, in a 
Conntry they call Tumaquifa ; in the middle 
of whiob La: the W.:na- ~.ts, ·a!!d .Jea.psltl}l,. 
Umicrtimes 2n018, fG!Iditnes :lef.~ •; ttnaldng -a 
Emgbiful Nuife. Out t>f ·Cmioftty 1.1 -wet1t !fO, 
file it, anti :follnrl.Jrbt Neik ·'lmd Mt1tit1n ~ ·it 
fe 'i:mlri.,le, tbla: wisb 'ill!IAOh 'there -be 'W!'l'f 
faW 1:h:rt .dare ·COMe ;Mar ltlte r.Meuih .fhet'edf. 
Tile ·W:•r .$ •ide (m dlat Dtgree, 'that ·it 
l•i'b. llllGR Jib:. I/)itlt :tlmn Water : 'lf!het'e 1!1 
one fmall Gutter where it rut$ ~eor, al'til 'tbat. 
WJI1m <ii"msd ~. heuomt!s red Salt, as it 
nmi; :alang .in lli'ctle Chanae1s. 'TThis -is a 
mighby:ftq,Qng·&Ut; .mrcl ~lias l"Wict: lfhe 'Virtue . 
of CfJilDIIon :$alt.1a:the ~Jrin:g-t;f Metals. 

· clt·il:dl alk> :been 'feund vre 'be aft -etcelkont 
Romt~ M ·Use. l;tr~ ; f'er~hance -it · y.z · · · hath.-
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hath in it -a Mixture of the red Allum, that 
~ves it both Colour and Spirit. Hard by 
this Lake runs a V~in of .Pi~dra Juduica:; 
-and the Country thereabouts is full of Mines 
uf Copper. 

A League and a half from 1ullfJ711ll, in 
the Province of Paca~es, there ·be many 
~alt Springs, that as they . gulh -out of t~ 
-Ground in a :fhort Time become pure 
-white -8alt, without the 'He~p of any Art, 
and they increak into fleqps of Sa,lt, untll 
·ttre "Winter Rains dilfclve and fweep them 
away. In the fame Province near unto Cq .. 
'fUingara, there ~ more Salt-pits -like untb 
<the former ; and the like there is in fevenil 
-othtt Places. In -thek Parts a&, is found 'in 
great Abundance df the Mine or Rodc-Satt, 
which is malfy and tranfparent ; looking like. 
the ,pureft .Cbqdl:al. Julloma h~th in it .plen.-
tiful Veins of this Kind of Salt. Many Years 
ago the Inhabitants of Curaguara th Carang11s 
have enric~e<hbemfdves by diggin,g of Rock-
Salt ; and of later Years they have difcovered 
Veins of it near the River of Lmga Collo ; 
but· the Sa:lt-Mines of Yocalla which 'God 
hath created near unto the rich Mountain and' 
-'Crty of TPo~fl~ that nothing •might 'be wantillg 
that was necefiary for 'he_ wurking oflrs 
Oar, yields filCh Ahundan~ -of Salt as is ;in-
·credib1e ; wlolereof is -daily fpent in the melt.,. 
ing cif :Metals at ·the kml: ISO()' ~intales, and 
this Confumption hath la~d for many Years • 

. · ~des the common Virtues-of· Sak, whidl 
-e~ry-. Boc!Y knows, .Arnoltl? -«~ .Vtlkinl'f!a in 
h1s "''J'i'eanfe f<M" the ·prefer-ring of Y outbfttt­
mfs)f~, that R~k..Salt is heytmd any~ 
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in theW orld for that Purpofe: He calls it the 
Mineral Elixir, and . prefcribes, thar-·-ir-be 
prepared with Things that d~ not weaken it, 
or alter it~s Properties ; but he does not name 
the Ingredients, nor the Maimer of doing it. 
1uan Beguino, in his Tyrocinio Qhjmico teaches 
how to extract Oil out of it of an extraordi-
nary great Virtue; and he fays, that whatfo-
ever is preferved in that Liquo.r 1hall be kept 
from P11trefaCl:ion for many Ages : And he 
believes that this was it that preferved the Body 
of the. beautiful Maid, W;hich &Joel Vo/4-
terano fpeaks of, that was found in the Tim~ 
of Pope Alexander VI. in an ancient Tomb~ 
fo frefu, as if lhe had . bat juft newly died, 
·whereas it appeared by the Epitaph, that fue 
.had ,been buried there 1500 Years before. 

c H A P. vnr .. 
Of Salt Ammoniac, and other Sa{ts. 

·A M.ON G all the Salts tpat Nature alone 
. produceth, the fcarceft, but of · gr~teft 

. Virtue, is- tile Salt-Ammoniac; they call it 
vulgarly Armoniac, ·and from that Name con-
clude, that it comes from Armenia, but that 
is . not the true Name of it, but Ammoniac, 

. which, it) Greelt fignifies, Salt of the Sand ; 
and und~neath th,e Sand (of we ,Sea-~ore, 1 
fuppofe} it , is found congea.le~d . i.n, little Pieca 
by it's internal H~at~ / ~nd the contin~~l 
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burning of the_ Sun, baked fo much, that it 
is made the bittereft to tafte of au Kina of 
Salt. Goldfmiths ufe it more than die 'Phy~.' 
ficiahs. It is one of thofe they call the four 
Spirits, becaufe the· Fire will convert them 
into Smoak, and fo they fly away: The other 
three are:J 

{r:~~~ickfilver, } 
2~ Sulphur, · 

·. 3· Saltpeter. .· ' 

It hath a particular Property to cleanfe and 
colour Gold, and is put into the Compofition 
o·ruiit-Aqua foriis that dilfolves it. 

, At this Day we have little Knowledge 
of the true. Nitre, which was anciently 
made of the Water of the River Nilus ; al-
though Albertus Magnus fait~ that in Gofi­
laria there was a Mountain that contained a 
very rich Mine of Copper ; and the Water · 
that iffued out at the Bottom of it, being 
dcied, became Nitre. We know little alfo · 
of ~phonitro, which is but as it were the 
Froth of Nitre. 

Borax (which is called by the Spaniards 
Chryfolica and ~tincar) is an artificial Scrt of 
Nitre, made of Urincs ftirred together in the 
Heat of the Sun; , in a ·copper Pan, with a 
Ladle of the fame, until it thicken and coa-
gulate, although others make it of Siilt-Am-
moniac and Allum. : 

Nitre is bitterer than, Salt, hlit leiS Salt. 
Saltp~ter is the. mean be~wecn them. two, and 
confiH:s of very· dry and fubtile P.1rts, it 
grows in the Wails of old Houfts, and in 
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Digitized byGoogle 



{' ~a ) 
.'Stables. Clw-ltQllf€1St. Hog..ffies, and Dov-.. 
c;~~ : It will grow aga.in · in tho fante Ear.th 
it W¥. taken o.ut of, if that Earth be thrown~ 
lit'. a~ and fpared, and taken care o£ ; Ql' 

if ordi~ry Earth be cafl: up into Heaps, and 
w.aterc:d with brackilh W atet, after fome Y ea.rs· 
it will give a great .Encreafe, as profitable as· 
~Crops of Grain. 

The Ufe of it in makina: of Gunpowder 
:and Aqua fortis is very w.eTl known. It is 
·ufed alfo in the ,inehi~ oi Metals,. as fhall be 
Jhewn hereafter. · 

C H. A P. lX. 

OfJ~iiceJ, .which the Spaniards fall Retunes. 

T HE Betune isone of the Things that does 
m,pft Damage of all unto Metals, efpe-

,cijllq in tlle rru:lting of them, becaufe it hllrns 
dMIBl:. and makes. them. beconw Dro£,; if they 
'be not :cleared of the Betune before they be 
~.inti>. a.fierce Fue : There be t:welve Sora 
-'*-..&twle. 'Uia. . . 

Digitized byGoogle 



' :t3 } But f~·of ~~q:-~~:wi& 
Mrt~s. · 

J)Jl_aetu~ a~ ~,. Oilieef&,or }:at of tllc 
Earth ; and although fome.:uct~Qf,o_pioi~ tbat 
Akhmnjhor i$ the· W.eq,i12g oc Gum. ofl the 
T re(! Ca_pt:lr ,_ in tl1e Wand. of. Zelwu~ a,FJd the­
Amber of aJlQther Herb called Pobo, in Spa • 
. nijh, wh~®IlN i.t.Js comnwnly 1i01,and lli«;kin~ 
And to the fmelling Amber they afcribe for it i 
'O.l'igin~l a great .Eiili. in. tho Sea like a Whale, 
bc:cauf~ t;herc is gru~R.tlimhlan~· bswao it 
and ./Pt:~'1111l Gt!i. NcvMthWefs. tWa~ dotlt 
119r binder, that fuch.SuWhru:es.alfo .ma:y~, like 
.Sw~t a.s it wc.ce, ilfue fo1th .oJl the Earth; an4 
miktl thek Juices called Betunes. · 

Afpkalto is found in the Lake of: s.J-, or 
.the· Dea4-Sta, in Judea; ill(Q whi~b I'WVldh 
the. River J.ordmt, dua: L~ fto~a> . .thc 
.City Q{ Jericho. It is..ruMlting elfc but· an 
oil): Froth .that ·fwims :on . .ihR Surf:K:e. of! the 
Water of th<1-t Lab, .agitateci· and driven by 
~ Wirulund W.aves. a .. ther~ and thue. con~ 
<kufa and harduns. It. is, like- UAto ·Bitch, but 
.hardey, and of a better Colour~ Beft>r~ G~q_ 
overthrew thole w.ickfd-·Cities. of~· Go-
1111T.rha, Ati:m11h, a.nd,Sd¥im1 thab fertile. Ya.lleJa 
had lil::tlle. of this. :Betune : in it, a& .maY'- M 
collet\ed from G;n. xw~ . . : 

Thefe ar.e. founc.l;atfo .iq. ~ (l)tha ·Pla~ 
and Pr.ov.inces~ fWDo 'll&lae.reof ufe thep~. to 

. ma~e . Candles with, i,naeadof Oih alth~._ 
in Peru 'they have ROt bllen. curious in far~ 
theE. Sean:h than how befito.woclc their Oar 
of qold. and Silvu, yea by· the-Blenty• of the~ 
that the Indians bring, it is.kno~n that , there 
,are of them in the Cordillera ie Ia Chiriguanes, 

· · in 
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in the Frontiers of Lomnia, although they have 
little Accefs to them, becaufe they be in the 
Power · of the Indians that maintain War 
agaiaft the Spaniards. 

The Pijfojphalto is a natural Compofition 
nf Afphaito and Paz, and fo the Colour of it 
declares ; and for want of the true natural 
Pi!TaJP.holto, they counterfeit it of thofe two 
.Matenals. · 

La Napthe is a fulphurous Liquor, feme-
times white, and fometimes black alfo, and 
is that which is called Oil of Peter, of ad-
mira,ble Virtue to cure old Pains, proceeding 
fro~ cold Caufes. It will draw Fire to it, as 
the Loadfione does Iron, with that Force, 
that· if will take fire at a great Difiance from 
the Flame, as hath been confirmed by the mi-
kc.abie Experience of the Conde de Hercules 
de leonirorii, of the Country of Ferrara, who 
having a Well in his Ground, the Water 
whereof was mixed with P etreol, and by fome 
Breaches or Cracks in the Well much of this 
Water ran to wafte, commanded it to be re-
paired; the Labourer that was let down into 
the Bottom of the Well defired a Candle, the 
better to fee his Work, which was furnilhed 
him in a Lanthorn ; and immediately t!1rough 
the Hole of the Lanthorn the Nopthe fucked 
the Flame into itfelf, and fct Fire on the whole . 
\Veil, which difcharged itfdf infiantly like ·a 
great Piece of Cannon, and blew the poor 
Man into Pieces, and took ofF an Arm of a 

· Tree that . hung over theW ell. The Conde 
himfelf told the Story to Mtttiolo, who reports 
it in his 'Diofcorides. · 

Afpbu/t,..._ 
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. 4/Phalto and Piffofphalto melt in . the Fire as 

Pitch or Wax, and'"by that they are diftin-
gviihed from the Piedra Gagate, or .Afiahache, · 
and alfo from Pit--Coal, which burns and con-
fwnes it felf away like Tea, or any other fort 
of Wood. As yet] ha.¥e not heard whether 
thore be any Betunes in thefe Provine~, a:l-
though I perfwade myfelf there be, if they 
were fought for. · : 

CHAP. V. 

Of Sulphur and Antimony. 

SUlphUr is a Mineral ~he moft univerfally 
known of any. It ts made of an ~arthy 

unCl:uous Subftance, aJld very hot, to that de-
gree, that it is efteemed to be neareft 1>f kin to 
the Element of Fire of anJ'compounded Sub-
ftance. The Chymifts call it the Mafculine 
Seed, and Naturt's firft Agent in all Genera-
tion : .And they fay, that the difference between · 
one thing and another, arifes from the divers i 
Preparations ap.d Mixtures of Sulphur and. 
~ickfilver. It hath happened to an Apothei. 1 
cary, that going about to make a Salve com-
pounded of thofe two Materials ; he ha5'tound · 
the rcfult to be a Plate of fine Silver. · After· 
man,r Confi4erations of thia Subftance, TIJa­
ph,.'!}IMs Parac.elfus proceeds to contemplate ~he . 
Wonders produced bySulphur, and faith, tfr.at ' 
God by an efpecial Providence hath copceale'a · 
tbofc Myfteries; and that it is an evident Con-. 

·~ ' . · - fvtaciQa-

Digitized byGoogle 



{ a6) 
futation of thofe, who oppofe the Tranfmuta-
tion of Metals ; for this Mineral doth eifetl i't : 
And he teaches a way tO .make an Oyl, called 
in Sp.· anijh ( Epatica Sulp!Ju~is} which turns Sll- · 
ver mto Gold. And Helzana, the Author of 
2 · Book (:ailed La Difquijition, teaches the 
fame thing with raw Sulphur, to thew the poffi-
bility of it, although It be in very little ~an­
tity. The Smoke of it helps to fix the~ick­
iilver, and turn it inte Plate, wliereof there be 
m:my Ere-wi.tn_effes ~n thefe Pro~inces. And 
thiS Sulphur d1ftiUed In ·a G lafs-lhlJ., makes the 
Oyl of Sulphur of fuch tare and admirable 
Virtue, efpecially for the French Pox, taking 
three or four Drops thereof ev~ry Morning for 
a Week together in fome Liquor proper to 
<:onvey it in. It. is good to c;ure the dificiilty 
of Urine, and the Pains af the Gout, and many ' 
.other' things, as,yo~ may fee in .Diodorus Ezt- I 

chimtt, and divers other Authors. . There is 
abundance of Brim(ione in the Province of the ; 
Lipn, and in the.ConfinCi of the Pacages, and 
in Ia Puna de Tacora, o~ los .AJtos d.· Arico, and 
in many other Parts befideS; it is found incor-
F,ated withMetals in theriche!l:Mines ofPmi. 

· ;fhe,An ,imony, or Stibium, which fome 
Mwers call by the Name .of .Aicaholt, and 
ctl;lcrs, (partictla.riy in Oruro) C:al~it Macacou, . 
is a .Mlnera.f yay lik~ unto· that they call 
Sor~iha, "or'Lead, that is very porous; it fuines 
v~ry.:much, :and ·s brittle ; fome of it is of a 
reddilh yellow Colour, and fome there is more · 
i~flining to white.,; .and very .futely'gral.ned, as 
%eel iliews where tt ·is brokep . 

.. ~t ;s JjD;,lde "of a Vel'y corrupt, and imperfeCt 
~~of lMmfione _and ~lickfifver,feeand 

m. 
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feems to be an Abortion of Nature, and the 
~ whieh-~ beemne·-Metat,-· if·n 
was not taken out before it's Time. 

Porta Yegino, an4 oth~rs ,dp ,teach a way to 
draw out of. this a kind of ~ickfilver, which 
they call Rtgalo ; but it is inclining to red, and 
has not fa lively a Moti~ as the ordi~ 
~ickfuver. By Aqua fortis alfo Brimftone 
{wherepf it is compounded) is. gotten from )t 
in it's proper Form, of . a·. green Colour1 and 
biln'ls as ordinary .Brirnlfone does. · · · -
. Bu:ftRius Yalefltinusin his T~iuqiphal Chariot 
of Antimony, having fpoken of ,many of "it•s 
Excellencies, aftetwards teaches how to make 
of it a Fire-ftone (as he calls it) which w!U 
turn other Metals, info Gold. Paracel(tis 
writes mucli alfo to the faJ,lle ~ffeCl: ; . ano oth~r 
Chymifts wi!h a .contihued.J'V_qiGe . d?: :ryeak ."ef 
an Oyl ~htcli IS gotten from Ant1m~n}r-Jor 
the fall}e purpofe !: 'But ~ro~p. a . .tp9;ra. ce:Gtain 
and neceffary Ex{lerience does Matiolz{s 'com-
mend his Ointment, for th~ curing of . o~ 
Ulcers, and for other Medicm\11 Ufes. . . 

Stihium has a· ~rying :;nd afifingent YirtJI~ 
and the Preparatto~ (wh1ch tl;ler call) Jja.t;t"j 
is held to be a ~ery ftro?g Purge,. ~t).;t _a Pf:ot 
voker to Vom1t. ThiS Alcahol1s very com-. 
mdnly found comprehended in th~,Si1ver .o:u-; 
:md particularly in . that which in. Peru is caVed 
the black Oar ; neverthelefs ip mahy Parts it 
is found i1~ a Body by itfelf. ''It'doesa great 
deal of mifchief'in' the working of .Metals, as 
theBeturic and Brimfl:orie does~ an~_ . thercfo:'i 
muft carefully be gotten out before-hand, as 
fhall be fhcwetl hereafter. · · 

c 2 CHAP. 
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~( Marcafita, Orpimmt, and Sanilaraca. 

~! 71 Ar:afo.tr is alfo _Called .~yrit.is, ._ :whicb ~g­
'±V l ritfy a Stone of Ftre. .~fe be,a!J& 
,'ftr~ck . with "Steel, ·it yeildeth Fire. in greater 
abundance· than any other Mineral: Some 
"Will have it to be begotten of an undlgefted 
Vapour, others that it is compofed of a cour-
1C! Sort ()f Brimftone_, or Betune, .and Stone i 
it growS in all forts of Mines," _b.u ef~ciall.y 
where there is COpper, and the black Silver 

-<'>ar, whereof it doth much participate, a.nd 
perhaps that is the Rellfon why Diif"rian 
:f'aith; that the Mar.&ajita is ~ "lcind of Co~r ~ 
and notwithftanding .JIIbertus and others do 
drink the Marcafita contains no Metal in it, 
yet E"perience has taught the contrary ; for 
the Farmers of the Mines of Monfon·at en los 
Chichtls., when they b~gun to dig thofe Veins, 
tlley founa the Oar to contain as much Silver 
as it dfd of Marcafita: And in thisMountain 
pf Pfltoji, and others, there is a fine fort of this 
~rcajita, which is found incorporated with 
the black Silver Oar, and is a certain Sign of 
it'sRichnefs ; there be as many kinds of Mar­
cajitas, as there are of Metals, whofe C;,lour 
they reprefent ; the moft common fort looks 
li~e Gold ; ·be"ng put in the Fire, it fmella 
l.te Brimftone, and Jlames much, which is a 

Sig11 
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Sign it is compounded, as has been faid 'fie.; . 
fore. 

Gold, Silver, and Copper are ufuaJiy found· 
contain'd in it : It is a great Hindrance to the 
melting of that Car, where it.is incorporated,.. 
dividing the ~ickfilver into very fmall Par-
tides, as ihall be £bew'a hereafter, together ' 
with the proper Remedies for it. 
· Orpimmt ~ n1 Santlaraca are of the fame · 

Nature and Virtue, and are only made to differ 
by their greater or leff'er Concotlion in the 
Dowels of the· Earth. Santlatata. being no.: . 
thing elfe · but Orpimmt well concoll:ed, and ' 
by Confequence thereof, h!ghten'd in Virtue,. 
as is demonftrat<;d by putting Orpimmt into a . 
F-ining-pot; and fetting it on· the Fire, where-· 
by after a convenient. ConcoCtion, it will be-
come red, and of as lively a Colour as the. 
moft perfeCt: natural S4rr(/4rg~a; Where Or-: 
pimmt is found, ' it is a certain Sign of a Mine-
of Gold, whereof alfo it always contains 
fome Seed or little Particle; as Pliny reports, 
in the time of the Emperor Caligula, that he 
did then exti"aCt fome Gold out of it : fince· 
that time it has not been attempted; becaufe-· 
the Coft does much exceed the Benefit. 

_The beftfort.~f_O~~mzt is tb.~t, whi~ . 
is of a ·lhining Gold Colour, that is not faft 
compacted, and. eaftly. breaks into Scales. 
The moft · 1perfeCl: · SatJdaraca · is that, . 
which is reddeft, pureft, and the moft brittle, . 
of the Colour of Cinahrio, (an Indian Word. 
of a Gold Colour) and it hath a ftrong SmeJI 
of Sulphur, whereb'y, . as alfo oy it's· other~ 
~alities and medicinal Virtues, ·it is diftin-1 
guith'd from ··SmrdiK; which is of.'tbe famec· 

C 3 Colou(~· 
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c 3,0 } 
Colour, and is made of Alhayalde well burnt 
in the :Fire, which fome alfo improperly call 
s,mdoraca ; .the~ are Poifon, by reafon of 
their ~ron~, corroding, an~ burning ~ality~ 
not only upon the Bodies of Animals, but 
upon Metals alfo, in like manner as An~i­
IlJoriy, or Brimfl:one, or other dry Mine-
rals; for by Reafon of their oily parts, ther. 
take Fire, and being mingled with, Meta, 
they burn and confuine the Moiirure there-
of whereby the Metal moulders away, and 
is loft· : . There be other Juices that are 
fcarcer, and not commonly known, as they . 
report of one that is found in the Mine of 
Ancbergo, which is white and hard~ and poi­
fons the Cattle that tafl:e it : And it may be, . 
of this kind was that Vein, which Perfons 
of good Credit have. told me was found in 
th;: rrovince of Con•hum, in the Archbi-
... • ... - t • • •• • • .,. ' • • 

1nopr1c ot Lyma, 'W1th wr.1e:1 tne .mllaOfo' 
tants of that Country ufed to kill thofe tltey 
had a mind to be rid of ; to prevent which 
wicked PraCtice, the holy Archbifhop de los 
&yes, Don Sorihio Almfo de Magrobejo, com-
manded the Mine to be tlopt up. 

CHAP . . :Xll. 

Oftbe Getz(ration of Stones. 

I T is moll certain, that there is (ome very · 
. .a:\ive Principle pr Virtue that operates in i 

the QCQCration Qf. StQnes, as w~l as upon : 
the 
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the r.efi: of the Matt~r .of the Univerfe, that 
is fubjeCl: to Generation and Corruption ; but 
tlu! Piaicu.lty lies.\n krn:>wing what that Prin-
cipk is, be.caufe it operates in no determinate 
Place, but · Cometimes Stones are made in tqe 
Air, in the Clouds~ in the E:1rth, in the \Va-
ter, and. in the Bodies of Animals. . 

Avi.cenna and .!1/hertus think the Matter 
whereof Stones are made, to be a mixture of 
Earth and W ,ater ; and if the greater part 
be Water., it ha~h the Name of Liq•or; but 
if the greater part of it be Earth, then it 
is call'd Dirt or Clay. , . 

That Clay which is fit to make Stones-. qf, 
muft be tough and llimy; fuch as Bricks, Pots, 
and other earthen Ve!rels.are made of; for if 
it be not fuch, as foon as the Fire hath con-
fum'd the M.oillure of the Dirt, it will not 
hang together, but crumble into Earth and 
Duft: It is alfo' neceffary, that the Liquor 
which is to be converted into Stone be very 
:flimy ; the Experience whereof we find in 
our own Bodies. .The Phyficians being ge-
ner~lly of an Opinion, that the Stone is bc-
got~(:n in the Reins and Bladder of fiim y 
tough Humows, bak'd h~rd by the Heat of 
the Body ; this Opinion touching petrifying 
Liquors, is confirm'd paft all Qyefrion, by the 
Experiment pf that famous · Water in this 
Kingdool of Ptr~t, near unto GutJncaveika; 
which they take and put into Moulds of what 
Form a.nd Bignefs they pleafe, and expofe it to 
the Sun for a few Days, whereby it is made 
perfeCl: Stone, and they build. their Houfett 
.with it ; All the Cattel thl\t drink it dye,· a~d 

C 4 . ~roet 

Digitized byGoogle 

...r· 



( 3'2 ) 
from what has been faid before, it is not bard' 
to conjecrure the Reafon. 

In a Mountain caU'd PacDttl'IJa, a League 
from the Mmes of ~rmgutlii de Pajoges, there 
be Springs of this Liquor, the Colour whereof 

·is whitifu, inclining to yellow, that as i~ runs 
along condenfes into very hard and weighty 
Stone of different Shapes. Moreover any po­
rous Subfiance that can fuck this kind of Li-
quor into it, is apt to be turn'd into Stone ; 
and of thofe I have feen Trees, and Limbs 
and Bones of Bcafts turn'd into hard Stone. 
In the City de Plata I have feen Sticks of 
Wood taken out of that grea~River of the fame 
Nair.e ; fo much of which as had remain'd 
cover'd with the \V'ater, being converted into 
very fine Stone. I faw alfo the Teeth and 

· Bones. of Giants, that were dug up in Tarija, 
turn'd into heavy and hard Stone. 

Stones have their fubfiantial Forms, which 
makes them differ fpecifically; yet, becaufe we 
c:.nnot come to the Kn~wledge of them in 
our Definitions, we are fain, by way of Peri-
phralis, to make ufe of Accidents and Pro-
perties. Every feveral form of the Stones is 
<'ccompany'd with particular Virtues, as re-
markable as thofe of Animals or Plants, and 
proportion'd to the length of Time Nature 
takes in it's Generation ; but becaufe Plants 
and Animals arc to have fo different Difpofi-
tions, and to produce fuch various and admi-
rable EffcCls, they cannot be of fo uniform, 
and well mingl'd a Temperament as the Stones 
are, nor is their foft 'and gentle Subftance 
capable to endure fo much Force ; as neither 

·is the Hardnefs of the Stones fitted for the -
producing 
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C.31· Y 
producing variety of feveral Shapes, and there.;. 
fore in them are found n9 Leaves,. Iryowe~. 
Fruits, HandS nor Feet, as, in Pliui.ts.and Ani~ 
mals, though they have a greater Virtue of 
another kmd.. · · r · · · 

C H A .P ... Xlll.~ 
;. 

Of tb~ Differmcts :of Stones on~ from anothrr. 

A.L L forts of Stones are r~ducible ~nder ; 
fome ·of thefe five followmg Spec•es. 

1 •. If ·th'ey De. fmall, very fcarce, and·very 
hard of Subftance, and ~aye I:.uftre, they are . 
call'd precious Stones. . · · •' ·· ., · 

· 2·. · H. they be. of· gt~t M~~it~te, altho' 
they· be! · rare and have 'Cuftr.e, they ~re fo~~ 
k.ihd · 'of MarBle. ' " 

3· . If in bfeaking they f~ll.into splinterS o,r-
Scales, they are a iOrt of Flints. · 

·4. If they ·be 9f a fmall· Graili;. ·they be · 
P.ebbles. · . . . 

:S. Tn~fe· that have· none of'ihe·· abovf- . 
faid . Q..tJ?ilific;ations, are R~cks or. ordinary-
Stones. · '1 · · 

But the Miners fdr the better Diffin8:ion o( 
the forts of Stone wherein Metal.s are en-
gendred, ufe peculiar Names for them; for 
example, a kind·of Stone.lilce Pebble, which 
contains. ,Gold,. SilVer~ or any_ other Metal . 
tliey'call-Bilius, which ·breeds' a richer '"e:n 
sf Metal diatt uy other Stone. · 
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( 34- ) 
Cacbi, an<>ther fort of Stone, white fib 

A1ablafter, !oft .and -eafy ·to break in ,pietes, 
is all this Country caU'd ·Saft. ' Much . Lead 
is engendred in this kind of Stone, ih ·the 
Veins of Mttalts pam, which is the Name 
the Miners here give unto their Silver Oar. 

Clav_,;, .w.hich .is.fo . .call't4 becauf .. ..ids. of . 
a grey Colour, is a Stone of the kind of 
Efmeril, mix'4. wjth Iron i it fu~nes a little, 
and is very haJd to work, becauJC ~.t-·refifts the 
Fire much. It is found in PtJto/i and Cho. 
caya and othe.r Placel!, wit)l the black M~~ 
and Rojiclerti. · · 

Lamacrwiria is that Sto,Ae which is .,clote 
compaCted, and folid, and.fhews not the 1eaft 
Gra!n nor_ Poroufn.efs when ·.you ~rea.k ~it, 
aqd IS of a yellow Colour, and fomet1m~ !Ugh , 
c:olour'd; as 'Blood-rea. . . . : ; . , . . . 

.,fltn~~cfmtti. is the N,ame ~ey give. ano:.. 
the~ lcind of Stone, whit:h ~ is very folid and. 
weighty; ·of a ·daTk Colour, always_ foun,d in 
the Compa11y of rich Metals, wh1ch are en-
gendred in it, when it comes to be corrupted 
and rotten a as in like Maimer is done in 
the Goui'"i6s. · 'It grows upon ihe Flints . of_ 
the . Gold :Mines, .and th~e of Copper. · and 
Silrer. · 1 • · · · • ~ · • · · 

.Ahr.oladeru, or Whetftorte, IS that ordmary 
Stone, which is commonly made ufe- of ·ror 
that Purpofe, and fo known to every body. 
Divers rich Metal!t grow upon it, but moft 
commonly los Cobri{m. , . 

The Veins of . Silver are rare and' in(:on-
fiderablc that are found in Pit-CQal ; altho• 
it be a more proper ~d for GQ!d~_-; .. 

Other 
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Other Ston<:s that grow in Min.es, or 

cleave unto the Metal, they call Ci1f'ts, and 
a){o Caxas, which are rough and uneven, but 
not very hard, nor very fpongy, and common-
ly have nothing of Metal in them, altho' in 
fome rich Mines they are infeaed with fomc 
little, by the Vicinity of the O;lr. 

The Stones of Potofi, call'd Vt/acitpus, have 
been, and are very famous for the Abundance 
of Silver gotten out of them ; and are one 
of the lngredien~ that ·make this Proyince' 
without .Comparifon. Pi/a lignifies Blood ·in 
Pn-u, or any red thing; and for the Streakes 
of red this · Stone hath in it, they call it J7ik­
rtpts. 

C H.A P. XIV. 

Of precious Stones. 

PRECIOUS Stones are either tranfparent,. 
as the Diamond is, or obfcure, as the 

Onix, or between both, as the Sandonyx 
and the Jafper. k is the Water which is the .· 
principal .Caufe of Crearnefs, and the EaJ'th 
of the Opacity of them. So that the Reafon 
why they excel one the ()ther in Luftre and. 
Tranfparency, is from the variety of Hu-. 
.mours congeal'd together to compafe them·, 
which are fome of them more pur~ . and idea--
than others. · · . · · ' · ' 

White Stories are made of Humollt' aknelt 
like Water, and fo are more clear ·and· m.Bl 

C 6 fparent; 
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{parent ; fuch is the. Chriftal, and the lrts 
fo call'd, becaufe being held oppofite to the 
Sun-beams, it much refembles the Rainbow .• 

. The Diamond is engendred of a lefs clear·· 
Humour, than the Chriftal or Iris, and (o is: 
more obfcure than either of them. The fame 
Variety may be obferved in all preciou$ Stones 
of what Colour foever they be ; whether com-
pofed of Juices or Humours that be green, as 
the Emerald, and the Prafma ; or of blew, as· 
Saphir, the Cajano, and fome fort of Jafper 

0
; • 

or red, as the Ruby; or purple, as the Jacynth· 
and Amathifl:; or Gold-colour, as the Chryfo-
lites and Topaz; or of mingled Colours, ar 
the Opalos. · · 

1n like manntr it is to be imagin'd, that' 
·the other forts cf Stones that are not tranfpa-
rent, are engendred of a Mixture of black 
and thick Humours; an Inftance whereof we 
fee in Water, which th~ugh it be naturally 
white and clear, yet mingled with Ink or 
fuch like Liquor, it lofeth it's Tranfparency,. 
tho' not the Lufhe of it's Superficies: 
, The different Colours of the Juices or Hu.,. 
m:ours aforef.>id, uifes from the various Mix-
-ture of black and white Matter, whereof the 
Stones arc engendred. Although Rapnundits 
and many others attribute it more immediate-: 
ly to the Variety of Metals, of whofe purefl:-
Liquors precious Stapes are engcndred, in the 
Heart of other. hard Stones, whither that Li:. 
.. uor hath penetrated,· and there6y much re-
ined itfelf. . And that ~p Eftimation,,.precious 
Stones hold in Proportion to the Metals of 
'Which they arc engcndred as the R.uby tO 
G.o\d, the Diamond to SUver, the Elnerall 

to 
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to Copper, and the reft iit like Manner. fa: 
his Compendium of Tranfmutation, dedicated 
to &b1rt King of England, he doth particu-
larly teach the Way of making artificial pre-
cious Stones, by: a Mixture of the Waters 
of divers Metals, as beautiful and ef the fame 
Virtue as the natural ones are. A Knowledge 
over and above other excellent ~alities of; 
that rare Perfon, whiCh feems to out go Hu­
man Capacity. But it is the eafier to be be-
lieved,. becaufe we fee Efmalts made of divers 
Colours, by a Compofition of Minerals ground 
to Powder and GlafS, ana· fulfu Stones made 
in the fame Manner. ' 

Tranfparent precious Stones have· many 
Faults in them, whtch by Reafon of therr. 
Clearnefs are fooner difcover'd by the Eye; 
than thofe in common Stones, as Spots ap-
pear the moft in fineft Garments ; and it is-
rare to find a Stone that hath not fome De­
rea or otheq either Spots, or Hair, Cloud; 
Shadow; Salt, or other thing fubje8: to be 
engendred- in them, becaufe the Humour of 
which it is made is not all of one Colour. · A: 
Sliidow arifes from the Humours being more 
obfcure. in that Part. A Cloud comes from 
the Humours being too white in that Part; 
Hairs, which are ofteneft found in· the Saphir, 
and Salt which particularly hurts the Opalos, 
as Lead doth the Emerald, are Impediments of-
dif'erent Colours from the true COlours of ~ ' 
Stone in which they are. 
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CHAP. XV. 

Whether there be pr.tcious Stones in the 
J(jngdom of Peru. 

H ITHERTO the Laduftry of tlte People 
of thefe Provinces hath been principally 

apply'd in the fearch after Gold anJ Silver. 
and !hey ,h,.ve negleCted the Enquiry after 
preQious Stones, altho' there have been and 
a'e many notable lndicatioll5 that this flou-
t:~in,g"Kingdom wants not this Prerogative 
alfo~ 

There is a conlbnt Report, and I myfelf 
have heard it in the CoJJntry .of the Lip11, 
that in the adjoining Province of ..lcatama, 
there have been found excellent Diamonds._ 
and that in exchange for a little Cocus, worth 
not above two Reals, an Illdian old Woman 
fold a handful of rough Diamonds, which in 
Spain were worth many Ducats. It is a 
Country full of beautiful Stones to fee to, and 
therefore may very well be fuppofed to have 
Riches in it, 

There be ftore of Amathifts in a Wood 
call'd by that Name, which ftands hard by 
the Mines of Efm~ruco. And in the rich 
Mine of St Elizabeth of new Potoji, there 
be found rich and well grownAmathifts among 
the Silver Oar. There are of the fame kind 
pf ,precious Stones in Paraguay and Bumos 

Ayrts; 
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Ayres.; they are engendred in Papas LanaJai-. 
one or. ~Fathom. under Groun.d, in a v'erj 
hard an~ ·hea-vy ~mt--ftone, which they c;al) 
a C Deb, becaufe hke the Coco Nut ; itis 
about .the bignefs of ones Head, The Ama­
thift within will be as big about as two Fin-
gers, naturally coagulated into Shapes like 
fine Lace, ancf is more or lefs mature and 
perfeCt:, according to rhe Condition it was 
in w.hen the :C~co burft, which it doth of 
his own ,Accord; and then makes a Report 
like a piece of Ordinance, · and makes the 
Earth near it ·tremble for a good while ; and 
that jufi: over it to hreak and open ; by which 
Tokens Men go to the Place, and dig for the 
Coco:. which they find fplit in tw~ three, or 
mote Pieces. This is a thing weJl known, 
and common in thefe . Parts of the World~ 
Near-· unto the Place, call'd Aqua .Caliente, 
for the hot Water that there gullies out, in 
theW ay between 'Potoji and the Lipes, there 
is a Pampa full of a pure tranfparent Chry­
ftalline Stone, form'd by Nature into feveral 
Angles, that meet in one Point : I always 
pickt up fome of them when I went that 
Way; a·omiring. their Beauty, for expoftng 
them·to the Sun-beams, they look•d all. like 
fo many feveral Suns. The largefi: that I faw. 
of them was about the bignefs of ones Thumb'. 

Of this fort, altho' much fmaller, yet there 
be abundance in the Countries of Callopa and 
Julloma : In the Province of Pacages I ga-
ther'd fome alfo naturally cut like Rofe-Dia-
monds, as big as large Peafc ; and walhing 
the S~_nd, I of~en obferv'd amongft it lit.tlC: 
finall Points of the Colour of Gold and tran-

' {~ran~ 
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parent,. like un~o thF beft ~opp ; and .others 

of that Sort· as big as 13arlh)':-c.6.rn~; . w~i.ch if: 
~·er were bigger, would <~ of,g~qt ~Jl:ee~~ 
and n~ doubt bu~ fuch mtg~ Iii: ooun<f, 1( 
hearty Induftry wa&e employ'd thereabout:. 

The Stones of the Mine ofCamata, iri the, 
Province of Lartcaxa, do :yie in lle;luty with 
the Diamo41d, and are worn: in Bracelets and-:· 
'Ring in this Kingdom. . , 
· In the great Head Land of.tfricei.; betwee~: 
the 'RockS wi~hi.n ~e. 'Po,ri, · tli~e is a Mine;, 
whence they g~t Stones tranfparent as Pia-
mends, and very near a5 hard, whereof a:lfo 
they make Jewels. . 

The heft Turqueyes are found in .Atacama : 
I have feen one in the Lipes, as big as a twelve-
pence Englijh. The . Indians of this Country 
efteem it great Bravery to have Necklaces and' 
Bracelet4 of fmall Turqueyes curioufiy com-· 
pofed. The Mei-1 wear great ones · of this 
Kind about their Necks, like Gold Chains. 
They wear fuch Chains alfo of green Stones ;: 
and the Officers of tl:eir Armies efteem then 
moft of all, and account them the beil: Ranfom 
a Priloner can give them. 

PearlS alfo are gotten on the C6aftS of 
.Atfuttma, and in the Mtxillones, which are_ 
taken out of Oyil:ers, and brought hither to. 
1Cll : it is very ordinary to find Pearls in 
the Dreffing or Eating of Oyfiers. 

I have little Knowledge of the Fertility of 
d'le Lower Countries in thefe kinds, becaufe 
they have little or no Coll)tllerce here. Befidcs 
any chief Intention is to give your Lrlr~Ehip 
Information of the Mines of the Provinces 
~ubjc:C\ to yoW' own Jurifdi£\ion, and that I 

.have 
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have feen in J>erfon. Neverthelefs~ at tlie 
Time of the firn Conquefi: of thefe Countries, 
there were found many and very large Eme-
ralds in the Hands of the Natives,. as appears 
by the Hiftories thereof. 

C ~A P. XVl 

Of other forts of 9/~nes, 

lT doth very little import the Owners of 
Mines, for whofe fake principally, by your 

Lordfhip's Command, I have written this 
Treatife, to difcourfe more particularly of 
other Stones, although the common fgr.t of 
Stor.es, becaufe they are. fo, are little inquir'd 
into or underftood ; and when in Mines they 
meet with fome Stones of rare Colour and 
Tranfparency : Their Beauty would invite 
the Miners Efteem, if the Covetoufnefs after 
Gold and Silver, which they feek for, did not 
blind. their Eyes and U nderftandings, fo that 
they cannot attend to look after them. But 
becaufe I have given an Account of ltll 
Minerals together ; and that Marbles are of 
next Eftimation unto precious Stones : It is 
but Juftice to treat a little of thofe Marbles 
we find in thefe Provinces, which I belieTe 
equal to any that we read of in Story. 

Tt.e Province_of Acatoina, above aU· others, 
heft deferves to be curioufly enquir'd into, ·by 
able and experienced Artifts ; for .it produces 

Stones 
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Stone.s of (uch various Colours, and beautiful 
Glofs andLuftre, that only the great ~antity 
and Abundance of them hinders them from 
being reckon'd among the precious Stones. 

This whole Kingdom is full of curious 
Altars made of thefe Stones, and many of 
them have been carry'd into Europe, and they 
have not been wr~ught for any other Purpofes ; 
yet either for want of Stone-cutters to work: 
them, or becaufe moft of us in thefe PartS 
have in our Eye to -return home again into 
Spain with great Eftates, and care not for 
perpetuating our Fame in thefe Parts by fump-
tuous Buildings, for which thefe of fort Stones. 
were very fit Material5. 

There is a Stone in thislmperiality, worthy 
for it's Variety, Luftre, and Greatnefs, to be. 
prefented to t;he View of the King our fove-

. reing Lord. It idix Palms in Length, an~ 
tme Palm fix Inches lefs in Breadth, and tw,a 
Fingers thick ; it is in form like a Plank or 
Ja:ge Table ; it is full of delicate Clouds, 
made by the Compo{ition of it's Colours: 
There he fome red, and 1hining tranfpa-
rently., otherll more obfc:ure, as black. rellow, 
green and whlte. Upon the blackdl: Spqt 
in all the St~ne is refembled Snow, as .it were 
falling upon it, or Milk, acc_ording as the 
White happens to bemix'd with Shadow. 

In the Millfll of Yere"lutla tk PacqgutS, 
tbere'·be ~ther Stonfll, not inferior in the No-
Wenefs of their Subftance and Luftre, to thofe 
of .tftacatna, altho' they have not that Variety 
of Colour.s. They be white as Alablafrer, 
and ua~eRt ; and becaufe. that . Colour 1s 
POt equally diftrihuted, .it caufeth, as it were, 

Clouds, 
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Clouds, which gives much G racefulnefs and 
Beauty to the Stone: No Liquor will link 
into them, they be fo hard, like unto Chryhl. 
The Font in the Church. of Julloma is a v~ry 
large one, and yet is made of one of thefe 
Stones ; and tho' it be fix :Fingers in Thic.lc-
nefs, yet you may plainly fee thro' the Sides of 
it the Light of a Candk ftuck up in the 
Middle. In the Jefuits Colledge in the City 
of Paz, there is a famous Water-pot of this 
Stone, thro' whofe £.ides you may fee the Water 
rife as it is ppured i~ juft as if it were thro• 
tranfparent GJa(s • 

. c H A P. XVII. 

OJ Jomt Accidents /gappening to Stcnes, atJil 
the Coufe of lbtm. 

BESIDES Shini!tg and Tra.mu:y,. 
which as hath been wd, is found in divers 

Stones, and ia the COII!mon fort of Stones is 
not .found; there be alfo·other Accident~Uaat 
acc;ompany them, viz. lilaninelS-and Softne&.· 

ltttdnefS is fo effential to aU precious Stones, 
that they be not held :fur {uch, upon whom 
the File will make any Imprelion. If the 
Matter of which the Stone is compoundecl 
be t.Ou~ ud dried by a 'fWlent Fir~ till 
theM~ be c:ouitm'd, it aufedt Hardnefs, 
bectaufe it contra& and condenfes.tb6-Uacrer _ 
within itfelf. If the Matter have little or no 
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Toughnefs, then the Moifture being eafily 
clrfd away by Heat, and the earthy Part burnt, 
there will remain a Stone foft and brittle ; alfo 
·the ambient Cold will condenfe Matter and 
make it barr, as we fee· in Stones congeal'il 
thereby, the which will diffolve again by 
the Fire, and the congcr.1l'd Humour rel!I.X' 
and run ; Stones that want Moifiure enough 
to glue their terrefirial Parts togeth~r, wherr 
they be put into the Fire thty break into· 
fmall Pieces ; and thofe which are drie!l: of 
all do Iefolve into Dufr or Lime by the Fire". 

Some Stones are porous, others maffy ~ and1 

well put together. The firfi arifes from the 
unequal and ill Mixture of the wet and dry 
Parts wliereof it. is-compounded; fo that the. 
Heat exhaling the Moifhue) where no earthty 
Subfiance ~s mingled with ir, leaves a 
hollow Place or Pores~ which make fpongy 
Stones. As. for the oppofi~ Reafon, we fee 
the contrary Efte8: in maff'y Stones. Stones 
are found of various Figures~ and caufing as 
much Admiration as mofr Things in Nature. 
Perchance it may 1 con:te ·from the various 
Mixture, Colours~ and Veins of Stones, as 
,au, may: .fee in thelir. Clouds and Spots .repre'-
fented Towers, Sheep;-and other Animals:ahd' 
F.igures. And in Lead; pOtu~d out· upon· 
Water . often happens the 11ke-~ ':The StMy 
is famous of the Agates of King Pirt·hus; 
that reprefented .Apollo and the nine M ufes· 
as lively as the bdl. Painter could draw them; 
aild Cardanus fays,· he had one of that kind 
that was a true and· ·eiaet Picture of the Ern-· 
eeror Galba .. ' . 1 , 

! - : . .' . · .• 
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They fay, that in the Houfe of W'ifdom ~ 

Co'!fla•tinqplt, there is a Marble Stone, that 
by the •very natural Veins. pf the Stone~ hath 
the Piaur~ of St John the Bapt#fi, with his 
.c;loathing .af Camels Skin expreffed to the 
Life, e~ing one of his Feet, wbic;:h is im-
_perfea. . 

It is .a fJgn tha~ Nature hatb not wrought 
·.byoCh~nce, :but,. by p;ltticular Study, and t~ 
!ome myfterio~ EAd, when in the fame Spe~ 
.cies of Sto.ll(S ueJound the fame Marks and 
Figures,· li.ke , ~bOre in the Fields of ~rona, 
.which Leon BaN!f/lf reports to have feen ; -a.n.d 
that they hf\ve p~i~d upon them the Image of 
the Chair of . Sd8.tJUrz. And ;mother black 
.Stone, ~hich being brok.en .at p.ne End, hatb 
painted ,.in; it .,:x~y, aad to. the Ljfe the 
Pi&re; of1 a Se.rpent ; and that it hath ·the 
Virtue to dl:a'JV, ,Serpents unto it. , . .tllbtrtrn 
MagfiUS aair~J~have feen, soo.Serpants got-
te~ upon a .St* of.~~ k.iod, which was pre-
{cnted unto .him. , · 1 

WJien we meet with .Stones that repreftnt 
Animals, o.r the :LiJDbs 1.of them~ or Plants, 
or other T,hings. n~t. by fupericial Draught 
or Colouring, inat in· B"lk ·,art~ Subftance. . I 
~liev;e . it may .arifc fr.om fame.fCtrifying Li~ 
quor, which ~t -Mattet hal· fu4'd into it's 
Pores, and the~;eby Js ·be<Qflte all Stone, and 
io thinks .ti'ViCf!lltll.: But although fomctimes 
.this may be the Cau(e thereof yet methinks 
jt cannot reafonably be fuppofe~d to be fo al~ 
ways. · 

At the Foot of the MountaiN Mtfi~tn[ts .. 
JU:ar unto the Lake of A/jtltU., S~ncs are 
t\lery commonly found dlat 'have - C~nbofs'd 
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~on their Superficies, the Images· of Fr_?g_s 
and Fiihes in ·nne Copper. · ·Anciently tlief 
call"d a foit -of Stone CDnchites, -whiCh were 
in all their Lineaments vety Uke unto the 

· Cockles of the Sea ; and they thought that 
thofe Fifh-thells lying a long time in SoiT~ 
where much Stones were begotten, the pe-
trifying Liquor t!iltting into the Pores of the 
Shell, converted ·it into Stone : And they 
gtound this Opinion upt)n the Certainty dtat 
the Sea in old Time hath overflown the who1e 
Tetritory of the City of Mag«ra, where only 
thefe =fo:rt of Stones are found. But of latter 
Times all Colour of Reafon is taken away 
from the foremention'd Conceit, by the won-
derml Veins of Stone, rome gr;y,- fome iron 
colour'd, and fome yellow; which are found 
in the Highway as one goes- from P11toji to 
Oro1rtjf11 down the Hill. There they gather 
.Stone.S that haYe in them Impreffi.ons of divers 
forts of Figures, A> much to the Lifie, that no-
thing but the Author of Nature itfdf could 
poffibly' have proch1c• d fuch a piece of Work-
manfhip. · I have forne of thefe Stones by me 
jn which ·you may fee Cockle& I of all forts, 
great, middle~fiz'dt and fmaD olles ; fotHe of 
them lying- \lpwardst · and fome downwardS', 
with : the fmallofl: Lil'leaments of thofe Shells 
drawn in great Perfeaion ; and this Plaee Is 
in the Heart of the Country, and the moft 
·doublemountainousLandtherein,where it were 
MadnefS to imagine that ever the Sea had pre-
vail'd, and left Cockles only in this one Part 
()f it. There be alfo Among thefe Stones the 
perfea Refemblance of Toads and Butterflies, 
and ftrange Fi~rea, which tho' I have heard 
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from credible . Witneffes, yet I forbear to 
mention, and not to overburden the &lief 
of the Reader. · O":er.,.agl'inft thir, won~erful 
Vein of Land, on, the other S1# .-of the 
Valley of Oroncota, fu.nds that famous Piece 
-of Land they call Pucara,. which fJgmfies in 
their Language Fortrefs, it is a Place the 
heft fortify'd by Nature of any now known1 

in the World,_ being fituate very high, {even. 
Leagues in Compafs~ and :).11 furr.:>unded with 
high and inacceffibleHills, only on the one Side 
there. is a fmall A ve,nue after having paft a 
very difficult Afcent. In it•s fpacious Fields,_ 
on the T cp, there be many fine Brooks of 
Water, Wood, Pailure-ground, Commons, 
and W aftes, very commodiO\IS fgr the Sup-
port of Human Life . 

. ·: . 

C H A P. XVJII. 

Of the Gmeration 1of Met~ls .. 

JT is no \Vonder, that' learned Men 'differ 
1 fo much ih • their Opinions, about the Mat-
ter whereof Metals are engendr.ed, becauft1 the _ 
Author of Nature feems to have creared them 
in that Obfcurity, and Dc:pth, an8 to have 
immur'd them. with hard Rocks on Purpofe 
to hide their Caufes, and to give ~heck to 
the Ambition of Man. . 

The Philofcphers, who pretend to know 
tl:e Ca~.<f;.:s of Things, befldcs the firfi Matter, 
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-which is the .firft Principle,, -J\0~ only of 1\;le­
t:ils, but of all other Bod1es m the World, 
aJJign another Matter remote alfo, which is a 
certain moift and un&!ous Exhalation, ·to-
gether with a ·Portion ·of thitk and tough_ 
Earth, from whiCh, being mingled together, 
thererefults a Matter, whereof not only Me-. 
tals, but a1fo 'Stones are made ; for if the Dri-
ne!S ·prevail, Stones are begotted ; but if the 
unCtuous Humidity be predominant, then 
Metals are. begotten : Plato, .ArfjffJtlt, and 
their Followers are of this Opinion. 

From the ·Abundance of this pure and ihin- · 
il'lg MoiftuTe, made folid, ,proceeds the Luftre 
of Metals, in whom, of all the Elements, 
Water is experimentdly· known to be moft 
predominant, and therefore they run, a'\d a~ 
dHfolv'd by the ~ire. ·-

From the various Temperament and Pu-
rjt:y o{ _ the aforefaid Matter, comes .the clivea-5 
kinds of Metals ; the moft pure and fine of aU 
which, and, as it would feem, Nature's prin-
-cipal Intention, is Gold. · _: 

Many to avoid difficult Diwutes of this 
Nature, do hold with tbe Vulgar ; that at the 
Creation of the World God Almighty made 
ihe Veins of .Metals in the fame Condition as 

, we now find Chern at this Day ; herein doing 
Nature a gteat Affront, by denying her, with-
.out Reafon~ a produaive Virtue in this Mat-
ter, whiCh is allow' d unto her in all other 
fublu~ry Things ; moreover, that Experience 
in divers Pla~es hath manifefted the contrary. 
A clear Example· whereof we..~ve in /lvo., 
an. Iland ad?.ining unto: <J"uflany, full of Iron 
.MUles, wh1c~ when ~y have dug u .hollow, 
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and as deep as they "tan, the circumjacent 
Earth falls in, and fills them. up again ; and 
in the Space of. ten or fifteen Years at molt, 
they work thofe Mines again, and thence 
draw out abundance of Metal, which ·this 
new Earth hath ·been converted into·; many 
do think the fame h'!-ppens in the rich Hill in 
Potoji ; at the leafl: all df us know, that the 
Stones, which divers Years we have left be-
Jiind ·us, thinking there was not Plate enough 
in them to make it worth our Labour, we 
now bring home, and find Abundance of 
Plate in them, which can be attributed to 
nothing but to the ·perpetual Generation of 

:Silver. 
The Alchymifl:s, a Name grown odious, 

by Reafon of the Multitude of ignorant Pre-
tenders to that Art, with more profound and 
praCticalPhilofophy have anatomiz'd the Mix-
tures of Nature, and reduc'd them from their 
firil Principles ; and concerning the Matter 
of Metals, do difcc;>Urfe in the Manner fol-
lowing: The Sun, they fay, and all the Stars 
widt their ·Light, proper, or borrow'd, con:. 
tinually going round the Earth, doth heat 
the fame, and with their fubtil Rays pene-
trate through it's Veins ; and we~ fee things 
long burnt in the Fire, are converted into 
other terene Subfl:ances, as 'Vood and Stone, 
into Lime and Allies; fo in like manner the 
Earth calcined by the Cdeftial Bodies, mingled 
and boiled with Water, changes itfelf into the 
other kind of Species, that contains in itfelf 
fomething of the Subfiance of Salt and A­
lum. Every Day we fee the fame Effi:& in 
the Lees made <>f Lime, Afues, .Sweat an~ 

· D .Urine, 

Digitized byGoogle 



( so ) 
Urine, all which by boiling, get the Ta!le 
of Salt. This firft Matter, or Foundation 
of the Generation of Metals in Vitriol, which 
is eafier to believe, fince we fee that all of 
them by Art may be reduced thereunto, and 
the Manner of reducing fome of them ihall 
be declar' d hereafter. 

This Vitriol by the Heat of fubter.ranean 
Fire, and AttracHoh of the heavenly, fends 
forth two Fumes or Vapours; the one earthy, 

_ri ·: fj..tbtil, and unCtuous, and fomething digelled, 
~· which the Philofophers call Sulphur~ becaufe it 

hath the Q!.alities thereof : The other V apou~ 
is moift, waterifu, fiimy, and mingled with 
very fine Earth; and this is the next Matter, 
whereof Q!.ickftlver is made. If thefe two 
vaporous Exhalations do find a free and wide 
Paffage out of the Earth, then being carry'd 
up into the Region of the Air, they are con-
verted into Comets, Clouds, Snow, Hail, 
Thunder1 and other Things that appear there. 

But if the aforefaid Exhalations chance to 
be included between hard Rocks, in ftrait 
and narrow Places, whence it cannot get out, 
or the Place be already full of Minerals, the 
faid Vapours will thicken, and be turn'd into 
thofe they call half Minerals. 

If thefe Fumes penetrating the Rocks, do 
not meet with a kind of clarify'd Brim/lone, 
that fuines like Silver, and is fomething like 
unto the Fire-ftone, which the Spaniards call 
Marcajita (without which no Metal can be 
engendrcd) they will fl:ain the Rocks with fe-
veral forts of Colours; if thefe Vaporsafcend-
ing, and endeavouring to get out meet with 
.any Stones fo hard as they cannot penetrate 

them, 
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tbem~ then they are converted into perpetual 
S\)rings of Water ; the like EffcGl: ·whereof 
we fee in every common Still ; but if when 
they pafs through the Rocks they meet with. 
thofe two Juices, namely the Fire-fl:one, or 
Brimftone clarify'd and confolidated, as hath 
been faid a little before, then it dilfolves the 
faid Juices, mixing itfelf with them, and after 
boiling together a convenientTime,it thickens 
and hardens in the Mine ; this is the DoCl:rine 
of Bracefto in his Comment upon Getro ; but 
the greateft Number of Alchymifl:s do affirm 
the immediate Matter of Metals to be Quick-
frlver and Sulpur, and that from the differe,nt 
Proportion of their Mixture, and greater or 
l<llfer ·Purification, refults the Difference that 
is found in Metals. 

CHAP. XIX. 

2le Opinion that ~ickfilver a11d Sulphur · 
are the Matter wber~of Metals are made, 
is defmded. 

T HOSE that think nothing can be effeCled 
that comes not within the CompafS of 

their own Capacity, a Prefumption very un-
W{)rthy of learned Men, and much dimi-
nifhing their Credit, who are polfeifed the-
rewith, from. Reafons that neither convince 
nor are of any Force to deny, hold, that 
it is not poffible by Ai:t to change one fort 
of Metal into another. It is not proper in 
thii Plac.: to eumine a_ll the Argwnents 
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ef that kind, altho• the great Connexion they 
have with the right Knowledge of Metal$, 
whereof we treat, makes it neceffary to handle· 
fome of them, and to make .the W eaknefS 
of their Foundation plainly to appear. 

They fay, that the Alchymifts are igno-
rantof the Manner whereby Nature creates 
and brings :Metals to perfea:ion ; and that it · 
is erroneous to fay. they arc compounded of . 
Q.uickfilver and Brimftone, becaufe if it were 
fo, there would be found in the Mines of Gold 
and Silver, and of other Metals, feveral lndi-
~tions and Pieces of thofe Juices; whereas 
common Experience fhews the contrary-.; 1/or 
Anfwer thereunto, the firft Pat't.of that Reafon 
imports little ; for thpugh it 'b.e gra,nt~, it in-
fers no more, but that thofe Alchymifts t~t 
went about thofe Tranfmutations, proceeded 
mechanically, . ~nd without good ~nowledge 
in the Art ; but neverthelefs it remains poaible 
that fuch Tranfmutation may be made. 

The fecond Part of the foremention'd 
RA:afons thews plainly the great Raibnefs 
wherewith they affirm that which they know 
very litt1e of; for , there is nothing more ex-
perimentally known concerning Metals, tha11 
their . ordinary Mixture with Brimftone ; and 
the Abundance of Brimftone in Minerals is 
aR efpacial good Sign .. of the Richnefs ; ~ fuf-
ncient Exatnple whereof .-is the Rofe-colour'd 
Oar of the .f.lmous Mountain of SanE/a Ifa­
hella of new Poto.ft, in the rich Province of 
the Lipes, which is almoft all Plate, and ea-
gendred amongft fuch Abundance ofBrimftone, 
that the Cavitiei and hollow Places in the 
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~ocks are prefently on Fire, if a lighted 
Candle touch them. 

All thofe Oars which they call Soroches Mu-, 
latos, and Negrilios, arid all fuch as do touch 
llpon Antimony, or the Firefl:one, are · cer~ 
tainly known to abound in Sulphur, or Brim-
ftone, as fhall be declar'd hereafter. 

In the very fame Manner is ~ickfilver 
found incorporated with the Metals, altho' if 
be lefs taken Notice of, becaufe it is indifcern-
able in the Oar, as it comes out of the Grouncf,. 
and when it is put in the Fire, the Qyick-
lilver fumes away, and leaves no Smell behind 
it, as the Sulphur does, but it's Effetls are too 
well experimented in the Defl:rucl:ion of thofe 
that labour in the Fumes where Oar is melted: 
and a fevrYears ago we have been undeceivecf· 
in this Matter by the Oar of ChalatirNwhidi 
is four Leagues from the City, the mofl: cele-. 
brated and rich one in the World, Potoji'f 
which being melted down, left -in the Furnace 
a Bar of Silver, and alfo a grea~ deal of Qgick-
filver, which they pick'd out of thofe Mbe. 
that were cooleft, the Plenty of ~ickfilver 
there di~ expofe itfelf to view; and afterwards 
taking more Pains to work in the ordinary 
Manner, it produc'd as much ~ickfllver as 
the richefl: Stones of Guoncavilica, where it. 
is poffible there may be much Reliques of. 
Plate in the great Heaps of Oar, which hi-
therto they h~ve refin'd ; and I do not know·· 
whether fome curious Perfon has not already. 
by Accident found it fo, when that that is-
already faid thall- not be held fufficient to. 
clear this Point, it will bear no Weight in· 
tile Proof, that Metals are not compounded. 
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()f Qpicklilver and Brimftone, to fay tllat 
the~ two Ingredients are not met withal in 
the Mines ; for as parts of the Compofition 
of Metals they have already loft their proper 
Forms, and are paft into the Nature of tha~ 
Oar, which is made up of them. But the 
moftskilful Artifts inquiring further into the 
Secrets of Nature, do again extract from all 
forts of Metal ~ickfUver, whereof they fay 
they are moft vifibly and palpably compounded. 
1 forbear to fet down the Manner to avoid 
the occafioning of Chymical Experiments, 
which do more harm than good. In like 
Manner common ~ickfilver is turn'd into 
fine Plate, which is a certain Proof of the 
Poffibility and Truth of what has been faid 
before,. whereof there are fo many Eye-wit-
nefTes in thefe Provinces, that it were a. :Mad­
nefs to disbelieve them all. 

CHAP. XX. 
Of the ejficimt and formal Caufts of Metals. 

BESIDES the Heavens, which as an uni- · 
verfal · Caufe, concurs in the Generation 

cf all Things, and particularly of Metal ; 
fome other nearer effident Caufe is necefl"a-
ry,_.--diat having receiv'd Virtue, from the 
Planets, -may work upon the proper Matter' 
of M etals ; for the ~alities of the Elements 
alone· are not fufficient, _nor are appointed 
t'O produce any compounded :Body, but only 
fo far as they are govern'd by fome other par-
ticular Virtue, aa is manifdlly feen in living 

Creatures 
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Creatures. This next Caufe then, or mineral 
Virtue~ or Spirit, ferves itfelf on the elemen-
tary ~alities, efpecially of Heat and Cold, 
for it's Infi:ruments in the Generation of Me-
tals ; the Heat mixeth uniformly the earthy 
and humid Parts together, which is the Mat-
ter whereof Metals are made, then it 
boils, digefi:s, and thickens that Matter, and 
the Cold coagulates and hardens it, and fo 
it hath put on the Form of Metal, and is 
more or lefs perfeCt, according to the prefent 
Difpofition of that Ml.tter when the mineral 
Spirit began to aCtuate it: Hereupon is ground-
ed the Opinion of Callifthener, .Albertus Mttg­
nus, and others, who fay, there is only one 
kind of perfeCt Metal, which is Gold ; and 
that all the others we Call fo, are but the Prin-
ciples or Gradatiens unto that : Wherefore 
they conceive it feafible by Art t~ reduce them 
to Perfection, and turn them ·into Gold : 
They, that oppofe the Poffibility thereof, place 
the Force of their Arguments in proving 
that the feveral Species of Metals are com-
pleat in themfelves, and diftinCl: one from ?on-
other ; and therefore that a Tranfition of one 
to the other is impoffible. But their Reafon 
convinceth not, and if it were granted, the 
Inference would not follow ; for we fee the 
like Tranfmutations, and far more difficult,. 
perform'd both by Art and Nature. By 
Art W afps a-nd Beetles .are ~e of the . 
Dung of Animals ; and of the Plant Alvaca 
rightly placed and ordet'd Scorpions a-re pro-
duc'd. Alfo it is notorioully knowi'l, that in: 
'cotlamiPieces of old Ships and of Fruit that fa})! 
into the Sea turn into living D11cks i and there 

D4 is 

Digitized byGoOgle 



( s6 )· 
is no Cc>mparifon between the Difrance CJf 
things immimate to Animals, and that of 
one Metal to another. Befides many other 
Things that may be brought to this Purpofe. 
It hath already been faid, how Come Waters 
.turn Sticks into Stones: And in the Nourifu-
ment of all living Creatures, there is a con.-
tinual Tranfmutation : and in Metals it is 
evidenc'd by the Stone Lipis, or Copperas, 
blue or green, which, as hath been faid, being 
.diifolv'd in Water without any other ArtiiR:e 
turns Lead, Tin or Iron into fine Copper • 
.And ~!though it may be argued with Pro-
bability, that Metals do differ fpecifically one 
from another, becaufe the Definition of Metal 
agrees to every one of them, as well as unto 
Gold, for the particular Properties that agree 
:to every one· of them. And for that we fee 
them permanent, and. without . any Sign,. as 
if Nature did endeavour to change one Form 
into another, or heighten them into Gold ; 
and for many other Reafons that might 
be alledg'd. Neverthelefs, the contrary Opi-
..nion of Callijfhmes and Alhertus are very 
probable ; for it is not concluding, that two 
Things differ in.Jpecie, becaufe the fame Defi,_ 
nition agrees to both of them, unlefs the eifen-
tial Difi:erence that confl:itutes them, fuch be 
l,llewn therein.. As if one afi'ert a Man and 
a Lio.n to be Animals, he cannot truly infer 
front thence, that they are of different Spe.cies. 
For fo Pete.r and Paul would be difrinCl: in 
.Specie, if it were not for the Differences of 
rational and irrational, that limit the Genius. 
So, although the Definition of Metal do 
agree unto Lead and Silver, as well as unto 

Gold. 
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Gold, one cannot thence rightly infer that-~ 
~ey differ fpecifically, becaufe the one may 
6e perfeCt as Gold, and the other imperfell: as :. 
all the otber within the fame Species of Metal~ . 
as fl Child is in refpeCl: of a Man, though both 
have the fame elfential Definition; the Child': 
may grow up to Perfection, and become tt 
Ma:n. The different Pro~rties of MetalS alfa 
does fomething fl:umble one, fince they are 
Accidents that·. accompany it's ImperfeCtion, , 
and fo are capable of being removed; and the· 
.Permanency which they feem to have in their 
kind, proceeds firfl: eithe:- from the flowne1S of 
their Growth, or Melioration, which comes 
not within the Compafs of human .Obierva• 
tion ; when even the Growth of Vegetables . 
is inobfervable, though after a great fpace of 
time we can difcern -them to be increafed. Or · 
ficondly, from the Covetoufnefs of Mankind;. 
that digs the Metals out of the Bowels of thee· 
Earth before they be come to their full Ma-­
turity. 

CHAP. XXI~. 

Di:v"s Accident! of~tals: . 

BEING dHI'olYed ·and returning :to be coa..i -. 
gulated again, is- one of the .Accidents. of:·,· 

Meta~ though it be found· in-other thU:tgs 
alfo, yet in Metals it is-after a particular Ma~- · . 
ner; the Caufe: of.· this Accident is the- M01- ·· 
fture, whereof· it- is compofed, .tht· which as : 
it is hardened by Cold, fo i~ds diBOlyed by die-
Heat of the Fire, with m{)re ode1S Diiiadty,. . 
a(;Cording_ to . the diffet"ent Proportion,._ and 
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ftrong' or weak Mixture of it wfth the earthy 
Subftance. Tin has very much Moifture in 
it, and is very ill mingled with earthy Sub-
fl:ance, and from this laft comes the Crackling 
and Noife it makes between the Teeth, when 
one bites it; and from both proceeds it's FaCi-
lity to melt Cooner than all other Metal11 ; next 
unto it Lead melts eafier than filver, which 
hath need of a ftronger Fire, becaufe it's 
\farthy and humid Parts are well and ftrongly 
compaCted together, nothwithftanding the 
lmmid doth a little· exceed. Gold becaufe 
it hath a better Mixture of it's Parts, and 
Sulphur fixed in it's Compofition, or it':~ 
earthy Part, the pureft that can be is 

• harder to melt than Silver. Iron, becimfe the-
earthy Part is grofs and impure, and exceeds 
the humid, and their Mixture alfo being· ill 
and unequal, burns and confumes as often 
as it is heated in the Fire, and will not melt 
of itfelf without' extraordinary great Violence. 
Copper fome do. think to be a Metal very 
w..ar of kia to Iron, and although it has a 
greater Proportion ·of Moifture in it, it is 
fiower ia melting, becaufe it's earthy Part is 
Yery ~duft ~d burnt • 

. · The Lufue and Shining of all Metals pt"o-
ceeds, as it were, from on·e and the fame- -
-C~ufe ; fer when their Superficies is made 
plain, and fniooth, or burnifu'd, look how 
m}lch the. more pure and fubtile the watry 
Part ()f the Metal is, fo muth the more 
Luftre they give. G()Jd excels all other 
Metals in this, as well as in many other Par-
ticulars, and next it Silver. White is a Co-

. ·lour_ common &o divers Metals, although Sil-
-.:~r 
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Ter be moil perfealy fo~ I cannot imagiM-
with what fort of Eyes Cardanus look'd, 
when it appear'd to him to be black; the 
Caufe of Whitenefs is the Moifture being 
terminated by the dry, fine~ and wen dige-
lled earthy Part; for if it were dirty, im-
pure, combuft, it would produce a blacker 
and duskyer Colour, and according to the Dif. 
ference of the earthy Parts of Metals herein, 
fo do their Colour come out more or lefs 
white. Gold is yellow, or red, which Colour 
proceeds from the Tind:ure that the Sulphur 
very much boil'd gives unto the ~ickfilver, 
or moift Parts, whereof it is compofed ; as 
we fee in all forts of Leigh, Urine, and 
other Liquors boil'd upon ilrong :Fires, that 
they have a red Colour infufed from ·the 
earthy Subfiance, wherewith th~y are mingled;. 
the Colour of Copper proceeds from the fame 
Principle, although byReafon of the Impurity, 
Combuftion, and ill Mixture of it's Parts, it 
does not arrive at the Colour ef Gold, mucb 
lefs to it's RichnelS and other noble ~ali ties. I 

Generally Metals neither tafte nor fmell 
well, becaufe of their fulphurious Q~allty, 
although Gold fmells and tail:es well, by reafon: 
of it's moil: excellent Temperature; or at the 
Teaft, it neither fmells nor tafies ill, from. 
the f.1me Caufe alfo Metals foil and blade 
ones Hands, or any other thing that. touches 
them ; but herein alfo Gold mufl: be except-
ed, becaufe of itrs incomparable Purity ; an.,. 
other Propriety of Metals is to be duCl:ile or 
malleable, which proceeds. from the Moifrure 
being inclofcd in. the dry Parts, ~hich upon 
the fu<;Jk.e of the Hammer gives way, and. 
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cnanges Place, from whence proceeds the en· 
Iarging of the Metal. Of all Metals, Gold 
is the mofi: duCl:ile, next Silver, then fine 
Copper, Iron, Tin, Lead, &c. Metals burn-· 
and are confum'd in the Fire from" unCl:uous . 
Sulphur or eartliy Parts; as on the contrary,. 
thofe Parts. tliey have of Moifi:ure or ~ick ... 
filver does defend and preferve them from it ; · 
the Parts of Gold andSilver. are fo pure and; 
ftrongly C'.ompaCl:ed t<>iether, fo that the 
earthy P"art defends the. moifi: from evapora .. 
ting,. and the Moiilure prote& the earthy 
Parts from burning, and fo they indurc: 
t~e Fire without any Diminu.tion or ~orru~ 
tion. Other Metals wafi:e m the. F1re for.-
wont of PerfeCl:ion and. Gompaaednefs of the:· 
Pa~ts whereof they are c:om~fed. 

C H A P . . XXII .. 

e>f the Nitmlm' ·tf Metals, and the Placer; 
wherein they are ·eng~ndued. 

T H os·E who are vainly curious attribut.:-
ing unto the Stars and Planets particular 

lnfluenQe and Dominion over all fublunary~ 
Thingst do appropriate the Production of 
precious. Stone! to the S.uperintendency of dle'. 
herd Stars, who feem to imitate them, not". 
only in their-Br.ightnefs and Cuftre wherewith·· _ 
they twinckle, but principally in the Purity· 
;md Permanency of their Subftance ; as.On 
tile contrary,. for the lnftability and Altera-
1ion. of For-m. in Metals, beiJlg fometimes: 
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liquicf,. other times coagulated~ they afiig~ 
tficm to the particular Government of tit¢ 
Planets, (who from the variety of their Mo-
tions are called wandring Stars) moreover they 
atf~n the Number, Nam~ and Colours of the 
Planets unto Metals, calling Gold the Sun; 
Silver, the Moon; Cgwer, Venus; Iron, 
Mars; Lead~ &turn; ~ickftlver, Mercury ; 
although becaufe this !aft is not a Metal, fome 
.infiead thereof call Eletlrum Mercury (which. 
is a natural Mixture of God and Silver) which 
was heretofore efteem'd the moft precious of 
aU Metals ; but this Su&ordination and Ap-
plication is uncertain, as is alfo the Conceit. 
that Metals are but feven in number ; where-
as it is very probable, that in the Bowels 
of the· Earth, there be more Sorts than we yet 
l"now. A few Years ago, in the Mountains 
of Sudnos in Bohemia, was found a Metal which, 
they call Bij[amuto, which is a Metal between. 
Tin and Lead, and yet diftinll: from · them. 
both; there are but few that know of it, and 
it is very poffible more Metals alfo may have 
efcaped the Notice of the Generality. And if 
one Lhould admit the Suberdination andRefem-
blance between Metals and the Planets,.. mo-
dern Experience, by excellent Telefcopes has. 
difeovered, that they are more than feven •. 
Ga/lileo de Galiles has written a Treatife of; 
the Satellites of Jupiter, where one may find 
curious Obfervations of the Number andMo- ·~ 
tion of thofe new Planets. 

ReafOn and Experience teacheth, that the 
moft prop:.::.-Place for theGeneration of Metals 
is. the Veins of the Earth, which do run thro• 
~s great body as principal Receptacles of it's 
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permanent Humidity, proportionable to it'sS'o-
.tidity and Hardnefs, as Blood is in the Bodies 
of Animals. The Rocks between which Me-
tals commonly are engender'd, which they 
call Caxas, (or Cheft) ferve for Conduits~ 
where fubterraneal and celefl:ial Heat meet 
and unite the one with the other, ftirring up 
Vapours, mingling and purifying the Matter 
of which Metals are made, without giving it 
time to divert and di.ffipate into feveral places ; 
that which communicates between Cheft and 
Cheft is called a Vein; and that which time 
has moulder'd off, or the Rains carried away 
from the Matter that fills it, is found feat. 
ter~d up and down the Mountains broken, and-
tumbled away by themfelves, which are the 
Stones of Metal ; tbofe that underftand this 
Art beft, believe that the Gold that is found 
in the Sands of Rivers, has the like Original,. 
that it is not engender'd in the Sand, as di-
vers will have it, but in Veins of the Earth 
carried from thence by Rains unto the Brooks ;. 
yet be this how it will, (although what has 
been faid, is the more natural and ordinary 
way of proceeding) oftentimes it happens, that 
in foJ'ne parts or bits of Land, they find that 
which is called Ct·eoderos, where Metals are-. 
engender'd out of Veins hy the Difpofition of 
Matter, and the powcr(ulnefs of the mihe{al 
Virtue which-there meet to~cthcr. 

CHAP. 
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<2"'he manner ixJw to find out tbe Peins fj 
Metals, · 

T H E Veins of Metals are difcovered eithor 
by Art or Fortune. Violent Currents of 

Water wafh off the lirfl: Coat of the Earth, 
and fo leave the Veins of Metal naked to tl:e 
Eye, if tbere te any there; great Storms of 
Wind many times tear Trees up by the Roo~, 
and with them feme Stones of the Metal of 

·that Place : The fame EffeCl: alfo hath the fal-
\in~ of pieces of Cliffs and Rocks, caus'd ei-
. ther by Thunder-time, or great Rains, and 
wa{h. away the Cement that fhould hold them 
together. Oftentimes rich Veins of Metal 
have been difcovered by the Plough, whereof 
1u)lin .makes mention of Gold that was found 
in Spain. In my own Ground, a quarter of 
a League from Chuqui{caca, ploughing upon: 
the Ridge of a Hill, f difcovered a Vein of 
Soroches~ and 'tis very probable that the like 
happens in divers other Parts of thefe Provin-
ces, which are fo fertile of Minerals ; and that 
the Ignorance of the Ploug:hmen hath been the 
Caufe they have not profited by the Riches 
which Fortune hath put into their Hands. Lu­
cretio in elegant Verfes hath fet forth, how 
that the Mountains beii1g fet on fire, either on 
purp{>fe, or by chanc~, difcovered the Nature 
· of 
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of Metals unto the World, melting them, 
and making them to run out of the Rocks 
wherein they lay concealed, into the Form 
that now they are known. By the fame ac-
cident alfo have been, and may be hereafter, 
becaufe of difcovering the Veins- of Metals, 
which the Hiffories of Spain confirm unto ua 
in the burning of tne Pyrmean Mountains ; 
and much ldfer Violences than thofe have been 
fufficient, when Fortune has had a mind to 
tliftribute Riches to her Favourites. A Man 
riding a Horfeback: over the Country in Gofo• 
illria, by the Soil broken with the {mall Force 
of his Horfes Feet, difcovered a very richMine, 
as Agricola reports. An Indian Servant of 
mine pulling up by the Root~ fome Bufues 
of %/a, a Sort of Wood, . ordinary in this 
Country, togt>ther with the Roots, pluck'd up 
a rich Stone of Metal, which was Silver, 
white, and in Duft ; this was half a League 
from the Mines of St Chrijiopher de .Achacalie..; 
he brought me home the Stone, whereby I dif-
covered the Vein of Silver, and filewed the 
place unto the Officers of the Mines. 

When the rich M ines of Tuno, in the Pro-
vince of Carangas., began to be famous for the ·· 
Riches, abundance, of Soldiers Hock'd down 
thither : fome of them being· very poor, for· 
tuning to have no lbare in the Veins that were 
already difcovered,and conferring together how 
they lbould get their living, faith one of them ; 
if God pleafe, here we lball get enough to 
maintain us; together with which he kick'd 
the Ground with his Foot, and under . that 
finall deal of Earth, which fo flight a blow 
.OUld turn up, they faw a piece of wl1ite Sil-
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ter, which they took up, with incredi-
ble Admiration, and therewith fupplied their 
prefent Occafions, without any farther labour, 
(the Piece of Silver being about the bignefs of 
Botijuela •) and afterwards the Vein of Sil-
ver in Dull, which was found underneath that 

-Stone (or rather pure Silver) yielded much· 
riches both to them arid others. That Mine 
is called the ~r Man's Mine, and is the 
Richeft of all that were in that famous Farm. 
The Mine of St Chrijiqpher's in the Lipes, 
was alfo found out by chance ; amongft the 
Rocks thereof,. breed great ftore of Biftaches., 
a little Creature about the bignefs of a Hare,. 
(Game very ordinary, and of good Nourilh-
ment in thefe Parts} one of thefe being kill'd 
with a Gun, the Man that lhot her, found 
her dead upon a rich [fareDon] of Silver, and 
called this Vein, Neu.flra Smiora de Ia Can.­
~laria diftuhretlora, afterwards they regiiler'd-
divers other Mines, which made that Farm fo 
defervedly famous, as that abundance of Spa­
fliards reforted thither; and that it is reckoned 
the third heft Mine in all the Indus., namely~ 
next unto Potoji and Orur1 • 

• Botijuela is II Spanilh r '.lftl, fllbitb llllllliiiJ liP­

hilt 11 Gnl.'o11. 
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CHAP. XXIV. 

BejideJ thofe Veins of Metal, which do difco~ 
ver 1hemfol1.1.es, or are found by chance, as 
has been Jaid before, there be others pr~ 
cured by the art and induftry of Man. 

T H E Colour of the fuperficial Earth is no 
fmall Indication, whether or no there 

be Metal in the Bowels of it, as has been faid 
in the firft Chapter of this Treatife, and hatlr 
been found by experience in all the Mines hi­
therto dikovered in this Kingdom, the fuper-
ficial Earth of them being of a far different 
Afpe8: from other Earth, even to the fight of 
thofe who are very little vers'd in this Matter._ 
There is no t:ertatn infallible Rule by the CO'-
lour of the Earth, to judge what kind of 
Metal it coatatas, that 8eing only t-o be known 
by experience and enfaying, as we fee in 
Gold, which is ordinarily found in .red Earth, 
or yellow tinCl:ur'd with red, ~ike unto a hard 
burnt Brick ; - neverthelefs in the Mines of 
Oruro and Chianta the Veins of it are fonnd. 
in white Chalk ; in thefe Provinces the Earth 
of other Minerals mofr commonly is reddilh,. 
of the colour of Wheat, after the Pattern Qf 
Potoji, (their firfr Copy) of the fame ~olour 
is that of Seapi, Perira, and others in the. 
Lipu, which produce Copper; and although 
f6lmetimes the Earth is found of grey, green, 

and 
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and red Colour; yet generally it is of theColour-
of Wheat. The very fame kind of Earth 
likewife is found in the Lead Mines ; fo that 
the true knowledge of what Species the Metai 
is, depends upon the enfaying ofthe Oar. 

The Veins of Metal are found fometimes a-
bove Ground in great Stones, which being 
broken, the Miner difcerns that they contain 
Metal and enfays them, and finks his Mine , 
there, if he finds encouragement, and that it 
is like to be profitable ; but jf the Veins be 
<:oVered, they hunt them out after this man-
ner, viz. taking in their Hands a fort of Mat..;. 
tock, which hath a fl:eel Point at one end to 
dlgwithal, and a blunt Head at the other 
"reak Stones withal, they go to the Hollows 
of the Mountains, where the downfall of the 
Rains defcends, or to fome ·other part of the · 
Skirts of the Mountains, and there obkrve 
what Stones they meet withal, and break i~ · 
pieces thofe that feem to have ·any Metal in 
them ; whereof they find many times both 
midling fort of Stones, and fmall ones alfo of 
Metal. Then they confider the Situation of 
that Place, a.nd whence thofe Stones can tum-. 
ble, which of neceffity mufl: be from hig;het 
Ground, and follow the traCl: of thcfe Stones 
up the Hill, as long as they can find any of 
them, and when they are gotten fo high, that 
no more of thcfe Stones appear, it is .a cer.:. 
tain Sign, that there or thereabouts begins the 
Vein, there then they break Earth, and run 
their Mines according as the Veins of Metal 
which they meet withal guide them. 
· The gu£hing out of Water in the Sides of 
the Hills are very good Signs, that the Vein!' 
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ef Metal are near, becaufe commonly tltey 
arc the ComhJit-pipes of them. 

When Trees, Bufhes, and other Plants, and 
Weeds of the fame Sort, are found to run a-
long in Rows, as if they were planted by a 
Line, oftentimes it proves, that a Vein of 
Metal runs underneath them. 

The Plants that grow over the Veins of 
Metlls, are not of fo great a Growth, nor fo 
flrong a Colour, as others of that kind, be-
caufe- the Exhalations which come from the 
Veins, blafi: them. and biRder their Perfeaion ; 
for the fame R.eafon alfo, the morning Dew, 
and the Snow which falls, is gone fooner from-
thofe Mountains that have Mines, than from 
thofe that have none, and from th:! Place 
where the Veins run, Cooner than from.other: 
Places of the Wl).e Mountain. 

CHAP. XXV. 

Of the froeral Sorts of Yeins ~ and bow to 
find them out · 

ALthough the ,Word Vein be a general 
Term given to aU Places, that contain 

Metal, yet in the particular Speech of the Mi-
ners, it is applied to thofe Veins that run down 
perpendicularly, or floping; (which is more 
ufual) from the Horizon, and thofe Veins 
which run parallel in the Ground, without any 
confiderab!e Depreffion from the Horizon, the'( 
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.call Manto, (a Word which fignifies a Cloak 
or Blanket, which the Women in Spain throw 
over their Heads and Shoulders.) Both thefe 
Sorts. of Veins are ufually found, altho' moft 
commonly the Mines that are wrought, are 
thofe that run down.w.ards; thofe Veins which 
a.re found feldomeft of ·all, are thofe the Sp.1-
niartis call Somhrem (which in their Language 
fignifies a Hat) m a heaped Mine, which is 
where Metal is found in a lump together, in 
what Q!.lantity or Difiance foever, from which 
no Veins run, either downward or fideways. 

In what vertical Plains the Veins of Metals 
generally run, hath been curioufly obferved 
by all the Miners of Europe, as being certain 
Signs of the greater or leffer Riches, and a-
:bundance of the Mine, efieeming principally 
thofe Veins that run from Eaft to Weft, or 
thereabouts, in. the northern Part of the Moun-
tain; next they efteemed thofe be!l: (in the 
northern Part of the Mountain)that run North 
and South. or thereabouts. They gave the 
third Place of Eftimation tothofe Veins which 
n&n North an :1 South, on the eaA:ern Side of 
the Mountains, and valued thofe little or no-
thing at all which ran the contrary way. 
Whether the Veins do run Eaft or Weft, is, 
eafily feen by the Grain of the Stones in the 
joining of the Stones together, or Chefts that 
. contain the Metal, becaufe that runs towards 
the Part where the Mine ends ; a thing eafy to 
k.obferved in the pieces of the Rocks that are 
found above the S\lperficies of the Earth ; . and 
tqofe wi~in the Bowels of it, run after the 

· fame Manner ; other fuch like Signs they give 
u~ wt.ereby to know thofe Brooks or River;; 

that 



that have Gold in them, but with lefs reafon, 
becaufe the Gold is not engendred there, but 
in the Veins of the Mountains, from whence 
time and the downfalls of Water have worn 
it away ; but without difparaging the J udg-
ment of thofe that have thought as abovefaid, 
and have written to that purpofe, I fay, that 
for the mofl part in the Mines of Europe, and 
of thefe Parts, experience hath fuewed the 
contrary; which I forefee they will a·nfwer, 
by faying, that oftentimes an Elfeel: is pro-
.duced contrary to Expeel:ation, and that thefe 
have their Exceptions as well as other Rules ; 
neverthelefs if it be lawful for us in this other 

·World, and oppofite Climate, to make new 
. Rules from the Experiences in the rich Mines 
of Potoji, I fuould affign the firfl Place of 
Riches, and abundance to thofe Veins that 
run North and South upon the northern Side 

· o.f the Mountain ; which point 't>f the .Com-
pafs, with avery little Declination weflward, 
the four principal Mines of this Mountain 
ohferve; namely, the Mine of Centeno, which 
was the Defcubridora ; the rich Mine ; the 
Tin Mine ; and the Mine ofMendieia; the 
fecond Place I lhould give to them that run 
North and South, on the South Side of the 
Hills. A Point of the Compafs parallel, 
whereunto run the befl Veins of the fecond 
famous Mine of this Kingdom, which hath 
it's Name from the famous City of St Philil 
of Aujlria called Oruro, which in the rich-
nelS of it's Veins, abundance of Metals,Depth 
of it's Mines, and great Concourfe of Inha-
bitants, defervedly flands in competition . with 
the Grandeur of Patoji. 
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In divers Places very rich Veins of Metal 

ron Eaft and Weft, and a)fo to feveral other 
Points of the Compafs fo that the beft Rule 
to go by in this Matter, is to follow the Metal 
as it difcovers itfelf, and as long as one gains 
thereby~ or at leaft faves himfelf, it is worth 
the following on, becaufe being fure to lofc 
nothing one hath, the Vein will lead him .to 
great Riches ; and if the Vein be large~ and 
have any Signs of Gold or Silver in i~ altho' 
for the prefent it doth not quit the coft, Men 
go on couragioufly in the working of i~ having 
fuch certain hopes of gaining great Profit ; 
this hath been confirmed by experience in all 
tlte Mines of thefe Provinces ; a frdh lnftance 
whereof we have in the rich Mine of ChD(aia, 
(where for the infuuClion and encourage-
mrnt of Miners) after having followed •it's 
Veins forty Years, with very little Profit, at 
length they have met with the extravagant 
Riches, which all of us in this Kingdom have 
heard and·feen. If the Veins of Metal be 
very fmall, they muft be extream rich to be 
_worth lhe following: If the Metal be found 
dinging about Stones, and likewife in the 
hollows of thofe Stones, it is found in Grains 
like Corns of Gunpowder, (being that which 
the Spaniards call Plomo) and is Silver unre-
fin'd ; altho' thefe Grains be but few~ and 
the reft of the Metal have no Silver in it, 
neverthelefs it is a Sign of the Riches of the 
Vein, when it meets with more Moifture. 
As it fell out in that great Mine of St Chri­
jlopher of the Lipcs, which they call the poor 
Man's Treafure, if as they dig forwards they 
meet with more abundance of thofe Grains, 
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de PlomD, it is a Sign that the rich Oar is very 
near. To find Chrifecola, Herrumhre, Orll­
pimente or Sandaraca in the Mines, or Iton-
coulour'd Earth, next to the Stones that in-
clofe the Oar, or Fullers Earth between thofe 
Stones, are very good Tokens of the Richneu 
of the Mine; &tis no illSignalfoto meet with 
dry ,Earth, if it be yellow, red, black, or any 
other:extraordinary 'Colour, -anti it 'is the better 
when there is fome fhew of Lead mix'd with 
it ; Chalky -Ground is very promifing, and 
.tlgricula doth judge it a good Sign to meet 
with Sand in the Mines, if it be exceeding 
fine, and very ill to meet with Earth full of 
little Flints, if it h~ld long, without changing 
jnto another foil. 

CHAP. XXVI. 

Of Meta.s in particular; and firjl of Gold. 

T H E moil perfeel: of all inanimate Bo-
dies, and the moil efieem'd of all Metals 

is Gold, univerfally known, and coveted by 
.all People. It is made of the fame Matter, 
and in the fame Manner as other Metals are, 
(as hath been already !hewn) but of Parts fo 
pure and parfeCl:, and fo well compaCl:ed toge-
ther by DecoCl:ion, that it's Subftance is; as it 
were, incurruptible, being out of the Power 
.of. any of the Elements to be corrupted or da-

ftroy'd. 
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iroy'd. The Fire that colifumes aU other 
Metals, only makes Gold more pure ; the Air 
and Water dimini1h not it's Lu1lre, nor can 
Earth make it ru1l or wa1le. By the noblene.G 
of it's Sub1lance, it hath moft defervedly ob-
·tlined that EA:imation, which the World givea 
it, and the natural Virtue which flows from 
the admirable Equality of it's Compofition, is 
the be1l Medicine again1l Melancholy, and the 
greate1l Cordial to the Hearts<>f Men, which 
perpetually run after this avaritious Metal, as 
the Needle doth after theLoadftone. The~a­
lities .that it hath in common with other Me-
tals, have been briefly touched Chap. 21. The 
Virtue afcribed to .Aurum potabi/e to preferve a 
Body perpetually in Y outhfulnefs, without ln-
£rmity ; together with the Receipt of making 
thereof, depends upon the Credit of thofe Au-
thors, who have written concerning the tame. 
Many Writers upon this Subject: relate the 
Names of divers Countries, Mountains, and 
Rivers, famous for the ProduCI:ion of Gold, 
but my Deft.gn is not to be over large ; and 
therefore I not only forbear to tranfiate what 
other Men have written, but alfo to treat of 
the greateft Part of the Mines in this new 
World, even thofe of divers of the Provinces 
of Peru ; and only apply myfelf to give your 
L<>rd1hip a fhort Account of thofe which are 
found in the Royal auditMia de los Cbarcas., 
the Government whereof is worthily com-
mitted unto the Care of your Lordfhip. Every 
body knows the Name of Carabaya for being 
a Cowttry ftored with plenty of the fine1l 
Gold, as fine as the fineft of .Arabia, it is of 
the ley of 2.3 Cqrrats, and three Grains; and 
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al'hO\lgh an incredible Qllantity thereof 1l.adl 
been, and daily is gotten thence, yet now they· 
begin to Work again a-firefh, and follow the 
Veins of it urider Ground, whereas hitherto 
they have only gather~d up the Fragments of 
it, which were walli'd off' by the Rains. The 
Province of Larecaja borders upon Cara!Myo, · 
and abounds with Gold, which in divers 
Brooks of that Country is found in Form· 
and Colour like unto_fmall Shot, which being 
melted, and it's outward Coat and Mixture 
confum'd away, becomes of a red Colour; he· 
that found this firtl: did not know it to be· 
Gold, until a Friend of his, unto whom t : 
difcover'd it, told him fo. 

Next unto Lar~coja joins Y"iptHJn~, a Coun-
try inhabited by favage 11fllians, with whom 
we have had Wars, and made lncurfions upon 
them, ever finee the building of the City de 
14 Pn., where l was prefent, and is now 
atlove twenty Years ago ; this Country is fo 
largely reported to be rich in Gold, that it 
were incredible, unlefs fo many Eye-winelfes 
had affirm'd it; the proper Name of this City 
dt la Paz,is Chaquiy~~~, which we corruptly ' 
call Chuquiaho, which in the Language of this 
Country is as much tQ fay Chacro, or the 
Farm of Gold ; it hatl\ abundance of Mines 
in it, that were wrought in the Time of the 
lngas; it is a foil generally known to be fer-
tile of Metals ; and in the time of the Rains 
the Boys' often pick up Gold in the Streets 
in fmall Bits, like the Kernels of Apples; efpe-
~iaJly in that Street that ·goes down to the . 
River, by the ·Convent of the PrediNHi1res ; 
and in the Valley· .of' Cmit:D, and others, :. 

which 
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-wk1cb t:l}ey call arulrs de ChtrfuilrN, _ in· t'he-
'Clitl"s Op: t~ Roc:P.Gold it. found of a grey · 
;Colour on the Oudlde, lilae unto ·Lnd. The · 
..Sil~er Mines of tbe fam<>usTown'ofSc Philifl 
<>f Aufiria, Or.uro, are enconipafs'd.round about 
wid! other Hills, in w.hich dierc are many 
rich Veins of pure Gold, which have been 
wrought heretofore ; at pre{cnt there is onty . 
oJ~C"wrought,.and that by myPera&afson ; upon 
the Ridge of that Mountain, tbat r.um wer 
the Silver-milis, which they caH de lt.n Sepol­
turflj, the Oar whereOf being well ground· to 
Powder, and enfay'd by Q!Jickfdver, yield& a 
confid.erable Profit, they hnre not follow' d any 
more of the Veins, for want of lnd11ftry, their 
commOfl> Trade being getting' of Silver, or 
wbich. hather believe, beca.ufe in thoU: Veins 
.they have ~lready wrought, they haw not 
gotteri. fo much Gold as they expecfu:d; al-
though that ought not to difcourage.them, be~ 
caufe it may reafonably be fuppofed, that where 
{o many Veins of Gold are, there be fome 
of them very rich, if they have the good For-
tune to light-upon them,the fame whiqh daily 
Experience halli thew'd ih 'the Mines ·of Sil-
ver. 

The Bounds of Chayanta are full of Veins 
of Gold, and have fome ancient Mines alreaJy 
funk in them, and in the Sands of it's River, 
which is call'd, el Rio grande, Kernels of 
Gold are found, and in the River of Tinque­
poya, feven Leagues from this City of Poto.ft, 
they have found Gold alfo. 

In the Confines of Paccha, Chuquichuqui,. , 
and Pre.flo, near unto the City of Chuquifaca, 
there be many Caves, out of which they have 
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gotten · fome Shew of Gold ; the like alio is 
found from the Riv.er S#pachuy, up unto the 
Cbit·igiiii1US, where it is held for certain, that 
there be ric.h Mines of Gold, which the Indians 
have this Year offer' d to difcover unto us. 

The Rwer of .St Jttan, which runs at the 
Bottom of the Provu~ce of the Chiquas, where 
it joins with the Cakhaguies, is very full of 
GOld ; in E.fmoraca, and Chii!D, of the fame 
Province the ancient Gold Mines are yet to be 

, feen ; there is one Hill of the Lipes, which 
is near unto Ct~kba, which hath Gold in it ; 
there ia a Mine alfo three Leagues from this 
Town, in a Place tl\ey call Ahitanis, which 
in the Lipta11 Language is as much as to far• 
the Mine of Gold. I believe for a certain 
alfo, that there is Gold in the Province of Ata­
cama, beca,ufe of the abundance of fine Lapis 
Lazuli, which is.founJ there, in which Gold 
is engendred. 

cHAP. xxvn. 
Of Silver, and tht Mmes thereof. 

S I LV E R is the mofi: perfetl: of all Metals. 
except Gold, whereunto it comes fo near, 

as to want nothing but the Colour ; and there-
fgre thofe that mofi: of all oppofe the Opinion 
of the Tranfmutation of Metals one into an-
other, do yet hold it poffible to turn Silver into 
Gold, becaufe the Colour only being wanting, 
the Fire, and artificial Concoelions tan fupply 
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\ha.l:, whereof there be many Experi.trients·;· 
from the good mixture and finenefs of it's 
Parts, proceeds it's enduring the Fire with 
very little wafte, as aHo it's beiRg tough and 
malleable, and endures the drawing out into 
very thin Leaves, and fmall Wire ; if it were 
not a common Trade to do it, it would not 
be believed to be poffible, that an Ounce of 
Silver thould be drawn. out into q.oo Yards 
of Wire ; and it is yet more admirable, that 
all that {hall be. made gilt Wi.re, with only fix 
grains of Gold ; fo that although Silver can be 
extended to Admiration, yet Gold is a hundred 
times more ductile than it; one Ounce of Gold 
fuffering itfelf to be beaten to that thinnefs, a& 
to overfpread ten Hanegadas of Land. 

In the Mines oftentimes Silver is found 
white and pure, and like~ as it were, Wire 
woven one within the other between the 
Rocks~ which the Spaniards call Metal Mo­
chacada,fuch as is found in that Mine they call 
the 'Turks, in the Province of Carangas; in 
Choquepina a Mine of the lngas, two Leagues 
from Berenguela, in the Province of the Po­
coger ; in the Mountain that I difcover'd and-
regiftred, half a league from tfte Works of St 
Chriftopher, in the Province of the Li'pes ; in 
.Yaco, of the Province of the Charcas ; which 
in the middle of it's Oar yields rich Copper,. 
there was found laft Year a Stone coated oveF 
with white Silver, the Metal contain'd within~. 
being yellow, like unto the Colour of a Lion •. 
And in the rich Mine of Chocaya, in the Pro-· 
vince of the Chichas, in the richeft Stones of 
that Oar they have found much Silver, like· 
Wire woven together as aforefaid, and in• 
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all the Mines of thefe Provinces at fomc · 
time or other Stones have been found made 
into Silver Wire as aforefaid ; and W ed<Tes 
of pure Silver ; but no other Mine hath p~o­
cfuced the lik.e unto that of St Chr!Jiophtr's in 
OrunJ, which hefides the Leaves of fine Silver, 
that are found between the Stones, produceth 
fine Silver alfo in fmall Duft, mingled with 

. the Mould or Earth, that is dug there, which . 
may be gotten together without any more 
Trouble than Wafhing, in the fame manner 
as they ufe the Gold that is found in Sand ;. 
.but moft commonly in all Mines Silver is. 
found incorporated witn the Stones, and is 
fcarce difcernable, nor to be known, but by 
Men of good Experience. In the Circuit of 
the ClMrwu, there is fuch abur:d.rnce of Silver: 
Mines, that they alone, if there were no other 
in the World, were fl!fficient to fill it with 
Riches ; in the middle of this Juri~ietion 
:fiands the wonderful Mountain of Poto.fi, of 
whofc Trcafure all Nations of the World have 
liberally participated ; the Excellencies whereof 
and of that imperial City, whereunto it hath 
given the Name, do fo much furmount any 
other thing in the old, or new World, that 
lhey very well deferve a particular Hifiory to 
eternize their Fame; it is furrounded for the 
mofi part, with abundance of rich Mines, 
that of Porco is the famous Mine of the lnga1, 
and the firfi, out of which the Spaniards dug 
any Silver; thofe very ancient Mines of Anda­
cava are admired by all Miners for their vall: 
Depth, and admirable Contrivance, and plenty 
of Oar, which is fuch as promifes continual 
F;mpl6yment, for ruilf the Inditm> of this 

Kingdom 
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K\n~dom. Thofe of T'ahacco Nunio ;rre near 
unto a Lake call'd by the fame Name, have 
fuch wonderful and coftly Engines-appertaining 
to them, that . the building of them hath con-
fumed a great Part of the Treafure of this 
Kingdom; that Lake contains fo much Water,. 
as would make a running River all the Year 
long, with which there gees Day and Night a 
hundred Silver-mills, which grind the Oar that 
is gotten from it's own Banks. Within the 
Bounds of Potofi alfo are the Mines of Guari­
grtar·e, Caricary, Piqui*" Ia Wl'rl Cruz, Si-
poto, and many others. . 

In the Lipes there be ·Farms of MineS ol 
greater Fame, namely that of St /fohel of new 
PtJtoji; the Name whereof doth not more pre-

·dicate it's Beauty, than· doth the Amenity of 
,the M~untai.n : and the richneiS of ·the C>ar· 
I hat is found there. La Trinidad is a wonderful 
rich Mine, there be aHo the Mines of Efrruru~,, 

.11· Bmete, which they call fo, becaofe the T~· 
.of the Mountain is like a Bonnet; 

Xanqutglltl; the new World, which hath· 
been difcovered in my Time, yiekls "ery rid1 
Veins of Metal ; namely, Ahilcha, todos San­
tos, Ojloque, St ChrfjlO'Val, de AchtJcalia, Sa­
balcha, Montes claro~ and many others; lc·· 
the Cbic11s are St 17incent, Tatafi, Mmferrat, · 
Efmoraca, T'afna, Sbina, Chorolqut, old sod 
new Ch~eaya, which to the Shame and Ailo- · 
nifhment of the Miners, hath been now laG:c 
of all found out, and is,ene.of the ricbefl: iat 
all Peru. 
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C H A P. XXVIII. 

Continuing the Diftou~<ft of the /aft Chapter, 
touching the Mines of Sil'Ver. 

T HE Province of the Charcm, befides the 
rich Mountain of Potoji, which alone w~ 

filfficient to eternize it's Name; and the other 
Mines aforcfaid, that are round about it,_ 
llath alfo the Mines of raco, or the Moun-
tain of Miracles, thofe of St Pedro de h111eru1 
'flfjfa, and thole of Malcoc.ota. ; there is SilvM 
Oar alfo found near unto Cayanta, and alfb 
.iA Pacclit~, and Tarahuco, not far from Chu­
IJUifaca, and in other Places. Within the Ju~ 
rifdiltion of Panna, ftand the three great 
Mountains, St Chrifloval, Pie dt Gallo, and 
Ia Flamenco,. which together make up thole 
Mines, which they call of Oruro, that famous 
Town, which is near unto them. In the 
neighbourhood of Oruro· alfo are the Mines of 
.Jfvicaya, Btrmguela, Cicacica, Ia l:hya, y Col- J 
MIJiliri, which although it is a Mine of Tin, 
yet now and then in following the Veins there-
of they meet with rich Oar of Silver, which 
they call Lijrla ; in the Province of the Po-
&oges is the rich Mine of Berengud11, with 
the Motintains of Santa, Juana, 'Tampaya, 
and others, and in the Bounds of the City dt 
~ ,f11z• there arc tbe Mines of ChofJuepina, 
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Pac~ta'Oa, 7iagut1Mtfl, and div.ers otlien l. 
brieBy all thefe Provinces are nothing but· 
a continued Mine, and notwithflanding fa· 
great a Number of Mines are opened at this 
Day, yet it is certain, that there be many 
more kn<?wn unto the Indians, which they· 
craftily have concealed from us till this pre-· 
fent. 

There is a certain Tradition in this Coun..-
try of an incomparable rkh Mine belonging:. 
to the Village of Chaqui,. four Leagwos fronv. 
this Imperial City.,. although· at prefent tho: 
Sight of it is. not known; divers Indians ha--
vjng kill'd themfewes out of Obftinacy, that: 
they might· not difcover it; 

There goes no lefs Fame of tlie Mineo,. 
which they call de los Encfi11Underos in tho: 
Province of the Lipes, which Name. was 
given it divers Years ago by the Indians, who• 
getting a ~antit:y of Silver out of that Mine,. 
gave that Treafure unto two Spaniardr,.whom, 
they difpatch'd away into Spain, as their 
Agents, they were two Brothers of the Sirnamc· 
6f Tapias, whereupon. this rich Province was 
incorporated into the Crown~ Whilffl was 
Curate of this Place, l fpoke with many: of· 
the Country People, that told me;- they had& 
helped to load, and conduct that Riches untO'· 
the Port of Arica, where it was put on Ship-
board ; it is agreed on all Hands, tliat the 
abovefaid Report is true, although at prefent: 
that Mine· remains un~ifcover,.d,, which I do· 
not at all wondera~; when l confider; tliat au:: 
f:be Min~that are wrought: in that- Province· 
have been· found: out; and, Mfr. taken Say of~ 
hy the SpaniardS thcmfelves, .. witHout-lighting: 
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"Pen an:r one ancient Work of the Indians .; · 
whereof no doubt there were formerly very 
rich ones, as appears by· the choice Stones, 
and Pieces ef Oar, which Indians have given 
me, without difcovering whence they had 
them ; and the very Streets of the Town, 
when I. was Curate there, were full of fmall 
Grains Qf rich Oar, which I fwept up, and 
Jnade Profit of it. In the Plains of julloma · 
in the Pacagtr, the lndi011s ancientfy have 
wrought Mines, which at this Day remain 
undifcover'd. lt hath been. a vafl: ~antity 
of fmall pieces of Plate, which they call Cor­
-rimtt, that the Spaniards have bought up, a- . 
mong this People, and I myfelf have gotten , 
there fome of the Remainders of that fort oL 
'Silver ; thefe Grounds, together with the· 
'Colour and Beauty of the Mountains, makes 
one. rationally to fufpetl: that Country to he · 
fertile of rich Metal ; but it is more certain, 
that there are rich Mines in the Pari£h of Ca­
'J¥ingora, in the fame Province of the Pacagu, .. 
becaufe I have feen Stones of rich Oar pick'd 
out of the Paving of their Streets, and the 
Walls of their Houris. The fame Report 
·goes alfo of divers of the neighbouring Towns 
·and a conftartt Fame, that in the Time of the: 
lngas, each of the Parties had their particular . 
Mines •. 
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C H A P. XXIX .. 
Of Copper, and the Mines tbert.of. .. 

T HE Sulpha:reous Par'ts do prtdOft'linan! · 
in the Compofttion of Copper, ahd frorn · • 

their difiempered Heat rites the fiery Co-
lollr of that Metal ; · when it is meltt:d it: 
fmells more of Brimfione than any other 
Metal ; and becaufi: it is overburnt in it's . 
Compofttion, therefore it is lefs fubjed to . 
Injury or Corruption, by the Air, Earth•, 
or Water ; as for the fame Reafon,. Coals 
are not SubjeCl: to fuch like AccidentS'; they· 
ufe Copper about Engines of long Dura .... 
tion, becaufe it never rufieth as Steel and : 
Iron doth ; and for the fame Reafon. ·it wa$ 
highly el.l:eem'd by the Ancients, who made. : 
the Bolts and Nails of their Ships, their 
Weapons, and other I nfiru rnents, ,of tbis Me.:.-
tal, which alfo we found in ufe among, the .• 
Natives of this Kingdom.. . · 

Copper is engendred in Mineral Stoneli of" 
divers Colours-; although ever the moflptedoL 
minant Colour is blew ~r gk'een ; it. is eh~ -
gendred in the fame Places with Gold ana : 
Silver, and oftentimes in fallowing·a Veiti· of. 
pure Copper they have met with a Nefiuf 'the · 
finefi Gold ; but it is more familiar to have 
it's ve;J\s change intO$!hrer; an~ !thbf~ VeillS' 
of Copper that make any Shew ab1we Gl"()ut\d~ , 
C<?n'lmonly ~rove very . rich> as they ue · 'd\t~ . 
deeper, and confequentlyarem-ore~~; ' Th-e.. 
Mine of Ojl~ur, in the Lipr,, Was- ltt. t~ ~· . 
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iit a manner all Copper ; and every Spades 
Dtpth as they dug downwards the Oar grew· 
more rich in Silver., until it came to be pure 
Silver, at the Bottom of the Mine, where the 
Water increafing to a Man's Height hindred 
them from profecuting it's farther Riches ; 
what hath been faid is a Token of the Affinity 
lit:tween the Matter of Compofition of thefe 
Metals~ and that the greater or lefi'er. Purifica-
tion.. is the only Difference between them. 

There. are many Mines of Copper. in thefe 
Prollinq:s, and the Bottoms of all the Mines 
w.hcr.eout Silver hath been taken, have been 
fuund to yield great Store of it, which for the 
Colour fake they call Ntgril/o ; fo that how. 
many Silv.er Mines there are, fo many Mines. 
there be whence Copper may be gotten· alfo ; 
liefules there by Mines of Copper only from. the 
v.e.rlj fuperficies of the Earth downwards ; there: 
& divers ridges of Hills about Poto.Ji, that are 
full of thefe kind of Mines, although moft 
of the Copper. that is wrought in. this Town 
hath been gotten from the Farm de lasLaganil­
ill.s,. and now is gottc;n. from that of rura. In 
the. Lipts· there· is a very great old Work of 
Copper in the M.ountai:n Scapi, two Leagues 
fiom. Cbuyca; there. is another alfo,. wherein 
there. is Copper. Metal like Wire woven. A 
League from Saha/cha, in the Highway to CtJ!­
£/ltz ;. and notwithftanding it is found in many 
farts .ofthis Province, yet no where is the Sue.: 
c;e{s.fo ,profperous.as in theMountain of Pereira 
and.it'~ Confines, \lntilyou.come.to Guatacond11.. / 

Tn. ..ltach4ma. there are.. very large Veins o£ 
_Copp£'.1, fom.e.o( them run unto., the.Sea-fide:lh 
·and. ~ d~W.Il. th~ Cllif~ in great maffy· .. . .. - . .. li.wnP,SI 
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Lumps of this Metal. In the Chicas, where· 
the Soil is not taken up with Silver, it is full of 
Copper Mines ;·and not far from Ej11ffJraur, 
they get of this Metal, woven like Wire, or 
Machacado.,. as the Spaniards call it,, there is alfo 
very rich Copper in Oroncota, and' in the Top. 
of the Mountains of Tarabuco many Pits and 
Copper Works of the ancients are to be feen. 
It is found likewife in all the refi: of the Charcas, 
particularly in the Confines of Maoha, Cop•ata, 
and Chayanta ; and in Paria near unto Orurfl. 
And in the Province of Caranzas, the Hills ad~ 
joining to the Silver Mine, call'd el Turco, are 
full of C<~ppe.r. Near unto Curaguara de Pa~ 
lazes, there be many ancient Works of the 
Indians, whence they get Copper Machacad6S 
or like Wire woven together. In the High-
way between Potofi and Julloma, one fees many 
Veins of Copper.. Alfo a League from Calla­
pa, in the Road. that goes to the City Paz, one 
crolfes fome large Veins of it. Not far from 
Qaquinzora there be divers :flat ely Works, and, 
.inuch Copper Mac.hacado upon a white Chalk •. 
Within lefs than half a League from Julkma.,. 
near unto the High-way that goes to Ca/actJto,. 
in Hills of dry Clay, I found Branches or fmall 
Veins of pure Copper,, like unto fine Gold,. 
whereof I got a great Q!lantity of tllat which· 
was fcattered about above Ground. There is 
of this Metal Machacado in Choqutpina, neat' 
unto Be.renguela de. Pacages ; and feveral 
Works and Vitgin Veins in the Bigh"'ay from. 
Ca(ac.oto to PtJtofi, half a Leagl.\e befote one. 
arnv.es there, and in like Manh :-~e~ a\\t~­
.teft Q( this Province, "~~t ·o · 

~ ~ y-•. 
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CHAP .. XXX. 

Of Iron. 

f R 0 N, although it is ·not the moft pre;.· 
. · cious, yet it is the moft necdfary of all 
Metals for the Ufe of Man ; notwithftanding 
it may be difpu.ted, whether the good or hurt 
it hath done in the World, be the greater; 
Nature hath made it fo hard, by putting over. 
much earthy Parts or fixed Sulphur in it'sCom-
pofition, although it hath alfo a fufficient Por~ 
tion of Humidity, or Qyickfilver, fo that in 
the firll Place it will not mtlt without a v~y 
violent Heat ; and, in the next Place, being 
ftruck with a Hammer, it doth not break into 
fmall Pieces, as hard Stones do, but receives 
lh1preffion, thereby dilatin_5 and extending it­
felf. It is a Metal cold, and dry, but mort 
porous than others, and therefore weighs Iefs, 
and is more fubjeB: to rufr, and decay in the 
wet: efpecially in Salt Water, which pene-
trates moil: ; it wafres in the Fire alfo every 
time it is heated, falling off in Scales, becaufc 
it wants Humidity proportionable to it•s Ear• 
thinefs. If when it is red hot, it be quenched 
i-n cold Water, it will become very brittle, 
becaufe the heat being pent up in the I:Ieart 
of the Iron by the ambient Cold, doth there 
prey upon, and confume part of the ·natural ' 
Moifrure, which made it tough and malleable. 

Thdi -

J 



( 87 ) 
Thefc fertile Provinces of all other Sorts of 
Metal are not deftitute of this alfo, though . 
none employ their Labours to feck it out, 
or work it ; becaufe here is fuch abundaRce of 
Silver, about which they are induftrious to 
greater Profit, and' in truck for it, they buy a-
bundance of that excellent Iron of Bifcay ; 
this proceeding is not to be wondred at, when 
one confiders the abundance of Copperas, Al-
lum, ~ickfilver, and other Minerals, which 
is yearly brought from Spain to thefe Indies, 
where the fame Commodilies may be gotten · 
in fuch abundance, as were fufficient to fup-
ply, not only the Occafions of thefe King-
doms, but alfo of Spain it's felf, and of all the 
World befide. 

In the Valley of OroncrJta; there is a great· 
deal of Iron, the People of the Country be. 
ing encouraged by the looks of the Place, and 
fair appearance of the Oar they found, fol-
lowed a large Vein of Metal, hoping that it 
was Silver, and brought me fome of the Oar 
to enfay it, the which I did, and undeceived 
them, by telling them it was Iron ; the fame 
has happened in other Veins at the rife of the 
River Pli.camayrJ, five Leagues from the City 
de Ia Plata, although that Oar has fome Cop-
per mingled with it, .and is not pure Iron as 
that of OrrJncrJta is. 

Adjoining to the Ancoraymu, a Town in 
the Province of Omafuyo, there be noble Mines 
wrought formerly by the /ngas, of fo great 
Fame, that it is v-ery well worth one's 
making a Journey purpofely to fee them; the 
Oar is very heavy, and hard, and of a darlc: 
Colour, . although there be found together with 

it 
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it much Oar, that fparkles andlhines. If you= 
rub pieces of the dark Oar together, it pro-
duceth a very fine blood Colour, like that of 
the HemtfiQtites, to whofe Species undoubtedly 
it belongs, and is full of Iron, as I have 
proved by many Enfays ; it is poffible the. 
Indians followed Veins of richer Metal in 
thefe Mines, which hitherto we have not 
met withal,. or becaufe Iron was not in ufe 
amongft them ; they dug this Our to fit it . 
to their Guns,. Stone-bows, and Slings ; 
it being not inferior in weight or hardnefS 
to our Iron Bullets, they did make ufe 
of thefe in their Wars, and called them 
Higuayes. 

In Oruro, hard by the Silver Mine of 
Sa1tta Brigida, in the hollow between the 
Hills, there is a Vein of Iron, of which, out> 
of Curiofity,. and for Example onl:r, when I 
was in that Town,. I faw feveral Iron Keys 
made; the Metal which they call Chumbri, 
taken out of the Mine of Chocaya in this 
Mountain of Potoji, and others, have mucll 
Iron in them ; and doubtlefs there is abun-
dance of Iron in many other Parts of this 
Kingdom, although the People do not regard, 
or feek after it, nor do the Miners in their 
ordinary Enfays meddle with any thing, but 
the. Knowledge of Gold and Silver. 
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CHAP. XXXI. 

Of Lead. 

L E A D is a very common, and known 
Metal, there is no Silver Mine, where 

much of it is not found·; and there is fcarce-
ly any other OaT but has fome mixture of 
Lead in it. Nature hath qualified. it with 
abundance of Humidity, that it might be fer .• 
viceable in the melting of Gold and Silver, 
which, without the help of Lead burn, away 
and confume in the Fire~ before they arrive to 
their full PerfeClion. By reafon of it's Moi-
iure, it doth eafUy evaporate in the Fire, and. 
melts; carrying along with itwhatfoever is not 
Gold, or Silver, and therefore it's felf is very 
nfy to be refin'd; it is likeft unto Gold in 
Weight, and unto Silver in Colour, being 
melted together with them. It not only fa-
cilitates the foundiag, and refines them, but 
feparatcs the Copper from them, as lhall here-
after in it's place be fhewn; and therefore is 
the moft neceffary of all Things in the Art 
of founding of Metals, the whitenefs of it 
fhews the abundance of Humidity, or impure 
~ickfilver, whereof it is compokd, which 
the Chymifts in feYeral Manner of Ways dD 
eafi.}y feparate from it. 

It neither diminifheth nor corrupts by the 
Air or Water lik.e Iron,. but rather increafeth 

both 
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lloth in Weignt and Q.1antity, as very good 

. Authors do affirm, notwithfianding others do 
. ta.y, .\hat ~heets of Lead expo(ed to· the '¥ ea-
ther do wafie and con fume, and have been the 
ruin of many goodly Buildings covered there-
with. It is rarely found mingled with GolJ,. 
mofi commonly with Silver, and fometim(s · 
with Copper. The Oar in which Lead is 
engender'd, is called in this Country Sorochu, 
which for the mofi part is black} full of Holes, 
and fparkling ; other pieces of it they call 
Muertos, becaule it doth not fparkle, nor is 
fpungy! others they call Oques, which in the 

Language of this Country is as much as to 
f.1y Fraylefios, bccaufe it is of the Colour of a 
Friers Coat ; thcrre hath been no Silver Mine 
difcovered . in.all: this .King~om, wherein fomc 
Lead has not been found, in which regard it: 
.~ n~edkfs to eoomerate the feveral Places that 
. affu~d this M(ital, although moft of the Mines 
in the Cbims have abounded' therein, and there~ 
fore it is that they have founded fo 1m1ch Me-
tal in this Province. The Mines of .tlndtuova 
are Lead and Silver alfo, but becaufe that Oar 

.is not propor to be feparated by ~K:kfilver, 
and there is not W qod enough near the Place 

. to melt it down ; this Mine, which in my 
Opinion is one of the richefi in all the lndiu, 
continues hitherto yielding but a very fmall 
Profit. Below the Mountain of Potojl, as far 
as it's Shadow reacheth in that Part calledDlji-
bicos, there be many Veins of Lead, with a 
very little Silver mix'd in it; the like alfo 
there is within the ShadQW of St Chrifi~mol th 
0ru1'rJ •. 
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C H A P. XXXII .. 

Of 'lin. 

T H E Metal which we call Tin, divers 
call white Lead; particularly they give: 

it this Name, that feparate Silver and Copper,. 
in which OpeNtion fome Tin comes forth, as 
fuall be faid in it's Place, which is known by 
it's whitenefS, and the Noi!e it makes when'" 
ene either bites or breaks it. Common Tin is 
begotten from the fame Principles as Lead is, 
liut more fine and better purified,. whence It 
becomes more han! :!!!rl' ';~?hi~, a!thoughfrtmt, 
the ill Mixture of it's Subftance it is faid to . 
flUtter., and make a Noife a& hath been faicf;. 
it is the Poifsn of Metals, and makes thein · 
brittle that have the leaft Mixture of it, be-
caufe it's Incorporation with any Metal alters-
the equal Temper it had before, and impedes 
it's Du8:ibility ; only it doth not infe8: Lead 
in this Manner, becaufe the exceeding grtat· 
foftnefs and humidity thereof penetrates into, 
and incorporates with the ill-tempered Sub-
fiance of the Tin, fo that united together, they 
remain du8:ile and malleable. The Veins of 
Tin are not found in every Place that one 
hath a mind to; and yet thefe rich Provinces 
are not wholly deftitute of them ; there is a 
Farm of Mines named tit Colquiri, not far 
from the Hill of St Philipd1 Auflria d1 Orurt~, 
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which is famous for the abundance and excef-
Ieney of the Tin, that hath been gotten there:.· 
wherewith they have furnithed all this King-
dom, in following the Veins whereof, as hath 
been advertifad ~fore, many times they have 
met with rich parcekof Silver. Near unto 
Chayanta in the Charcas, there is another 
Mine, whence a few Years ago they got abun-
dance of Tin. Not far from Carobuco, a 
Village on the Bank of the great .Lake CHu­
UJito, on that Side towards ths Province of 
l.artcaja there be Tin Mi:ees alfo, which the 
Indians wrought ia the time of the lngas, and 
the Spaaiards- continue to work frill; thofe 
Veias ar.e very large, and rich in Tin, and 
many times amongft it they meet with Silver-; 
but all of it is mixed with Copper, which 
makes the Tin more fightly and durable ; the· 
Fame of thef~ ridl Veins ~ve me the Curio.-
. tity to tee them,. Being defiroua that no Mines 
of thefe Provinces ihould efcape my Know-
ledge and Experience. In the Mountain of 
Pie de G11llo dt Oruro, there is much Tin, 
altho' few know it, and all neglecfl the work.-
ing of it becaufe they find not the Silver there.· 
which they eJlpea. One of the four principal 
Veins of this famous Mountain of Potofi, is 
called the Tin Mine, becaufe of the abundance 
of Tin that was at firft found upon the Super-
ficies of the Earth, and in digging deeper it all 
turned into Silver. And in the Fields belong-
ing to the Parith of St Bern~~rd, where I of:.. 
jiciate, a quarter of a League off, o&" a little 
more, there be rich Veins of Tin, which upon 
my difcovery, your Lordthip went in Perfon 
to vifit,. whereby_, as by other of your noble 
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?roccedings, you have given great Encourage-
ment to thofe that are induftrious in the work-
ing of Mines, which hath fo eminently in-
crafed the ro.yal Revenue, and the Riches of 
the People. 

cHAP. xxxm. 
·Of ~itl¢lfJer. 

("\ Ukkfilver is a Mineral very well known. 
'<.of a liquid Subftance, and fluid like W a-
ter ; it is naturally vifcous, very fubtile, and 
abounds in H-umidity, whence it obtains the 
Q!taiities of being; very heavy, and thining 
brignt, and of being very cold, as it is generally 
thought, notwithftanding fome do affirm it 
.to be very hot, bJ reafon of the fubtil Effects 
.and penetrating Quality that it hath, whereby 
it runs thro•, not only Fldb, but the bar deft 
Bones ; and alfo becaufe fublimated Mercury 
(which fubftantiaUy is nothing elfe but ~ick­
ftlver, though altered bytbe Mixture of thofe 
Minerals wherewith it is boiled and fublimated 
and in like Manner is redttcible again to ~ick­
filv.er) is notorioufly known to be Poifon, and 
bot in the firft Degree-; but le-clving the De­
termination of this to thofe that deal in Sim-
ples, it is certain, that there is fo great an af-
finity between the Nature of ~ickfilver, and 
that -of oth« Metals, that though it be none 
of them, yet it is convertible into any of them, 
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·hecaute » moi P.Bilofopbcrs hold; it i. one- Of 
the Principia of which they -all ar~ C:<llft-
poundcd, and maft eafUy t.tni~ aRd incorpo-
rates with thea}; and moreover it's very Sub,. 
fiance is tranfmutable into true Metal,.eilduring 
the Trials of the Fire and Hammer, as well 
as thofe that come out of the Mine. RBy­
mu,.J,, teacheth· feveral Ways how to turn it 
into Gold and Silver, in a Book called La Di.f 
quificion Elia;fl(J, there is ~ught a very perfeB: 
Way how to- malt:o- Lead of ~icldilver; 
and if one thould fufpeCl: the Credit of Books, 
in thefe Prov~ ~re be "'any Eye-wit-
nelfes that have Plate by them, which they 
have refined with their own Haads by a ·Copel 
of ~ick.ftlver, cured according to. a Receipt 
given unto them; the which Experiments 
take away all Scruple of the Poffibility of it's 
Tranfmutation~ There. was- very little ufe 
or confumption of O!ti-cldilver ~fure the ~- --
ginning of this new Silver Ag_e in the World ~ ~ 
then they only; wafted it i.n Mercury fuhlima~ .:. 
Cinahrio, or VermilliQn, and the -Powderil · 
made- thereof called Pr~cipitate; which are alfo 
called in Spt~in the Powders of ]uanes- de Yi~ 
go, which have been ufed to fuch mifchievous 
Purpofes, that the World was faid to have too 
much of them, although in bulk and quantity 
then they had but little, but fince it hath been 
ufed to colleCt: the Silver together outofOar, 
which is ground fmall, (an Invention which 
the Ancients had fcarcely arrived to, and prac-
tiCed it but verr little). it is incred-ible, how 
great a quant¥ty ili confum€'d by the Founders 
of Metals of this Kingdom: For if the abun ... 
dance of Silver that haw &o.ne Qut. of this 
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~Kingdom; hath filled the World with ·RiChes 
and Admiration ; by it may ~ efi:imated the.. 
confumption and lofs of ~ickfilver, which 

:._after a moft extravagant Expence thereof at 
firfi, being. now by good :Experie.rn:e regulated 
within terms of Moderation, is found to be 
equal in weight to the Sibter extnll:ed ; and 
very fddom that the wafte is folittle. They be-
gan to regifi:er the ~ickfilver that came to 
Pmft upon the King's Account, in the Year 
1:57 4 ;· and from that time till 1640, there 
had been received o)·it upwards of 2'0lj.,6oo 
~inmils, befides a vafi: quantity irregularly' 
brought in upon other Accounts; to fupply 
the ~e Ex~nce of this- Mineral, God 
AUn igbty provided the famous Mine of G11an. 
cd#Uica, and in thefe Pwvinces fubjeCt to the 
Clltrcas, (of whofe Minerals I have defired 
putimtlarly to inform your Lordfhip)tbere can 
be no want of this Mineral amidft the great 
Plenty it hath of all others; there are Q!!ick-
fdver Mines in Chp/latiri, four Leagues from 
this Imperial City ; there be alfo of the fame 
near unto GuariTitl, in the Province of Omafuy~, 
and not far from MoromtJrO, a Village of the 
Ifldilllls, fix Leagues from the City Chuquifo­
ca.; a few Years ago the lnditms brought Stones · 
very rich with ~ickfilver, which by the vio-
lent Death (as was fufpeCl:ed) of the Man that : 
preferred to difcover the Mine, hath xemained 
.cQAcealed unto this prcfeat. 
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CHAP. XXXIV. 

Of d.ttifoialMetals and Metallics. 

A R T alfo produces Metals and Metalics, 
and in their Fabrick aims at, and imitates 

the PerfeCtions of Nature. From a Mixture 
of Tin and Copper~ is made Brafs for Bells, 
and for Pieces of Ordnance, and for other 
Ufes. They put a Pound of Tin from four 
to eight Pound of Copper, accordin:?; as the 
Occafion requires. The Indians underftood 
this Compofition, and made ufe of it for their 
Inftruments of Force, and for their Arms, as 
we do of Steel or tempered Iron, which they 
knew nothing .of. 

Latten is made of fmall pieces of Copper 
put into large Crucibles, covered with Pow-
der of ]4/amina, (which is a Semi-mineral of 
a ye11ow Colour; there is "Of it near the Mine 
called the C£urc, in the Province of Carangas, 
and alfo near unto Pitantora in the Charcas) 
upon the Powder of Jalamina they thew 
Powder of beaten Glafs to cover it, and keep 
in the Refpiration, and then they put Fire to 
it, which alters the Colour of the Copper, 
and makes an increafe ofMetal of eight Pound 
in the hundred Weight. 

F ot Looking-glalfes they make feveral Com-
pofttions, although the befi: is of two Parts 
Silver, and one of Lead. Moreover they make 
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by Art, Cinabrio, Mercury fublimate, Pre· 
cipitllll, Pforia, Efmillte, Eftoria, DiaphrJ­
ges, Cadmia, Pampholi3r, Spodos, Flor de 
Cobre, Sutftama, Cardenilh, Yermicular, Stom­
moma, Herrumbr,, .Afiul, .AibaJalde, · SandiJt, 
Ocbra, Greta,Purpurma, and G/afs. 

Ciubrio is compounded of one part Sulphur, 
and two Parts Qltick.filver, well boiled, and 
fublimated together in glafs Vials, or in ear .. 
then Vell"els that are glazed. Mercury fublt-. 
mate is compounded of half Qltickfilver, half 
Copperas, ground together extraordinary line, 
and fprinkling a little frrong Vinegar upon it 
.as it grinds, that it may the better incorpo-
rate, then fublimate it in glafs Vials as afore-
faid ; it is alfo ·made with Allum, and many 
times they mingle a little Salt with it. 

DHfolve ~ickfilver in Aqua-fortis, then 
fet it upon a gentle Fire, and let the Humidi-
ty evaporate,. and the Q:itkfilver will remain 
hard as a Stone, then grind it very fmall, anJ 
fet it again upon the Fire in a Crucible, (or 
Veffcl of Copper, if it can be gotten) and 
keep frirring the Quickfilver, until it be of a 
very lively· red Colour, and then take it ofF 
the Fire for Service, and this is called Preci· 
pitatt. . . 

Pforico is made of two Parts of Chalcitii, 
arid one:of Grita, ·ground and mingled toge-
ther with a litrle ftrong Vinegar ; fet it in a 
Muckhil for forty Days together, then take it 
out, and in a broken ·piece of a Pot, toaft it o-
ver the Fire ti11 it be very red. . 

The beft Efmaltt is made of Allum, Cop-
peras, and Saltpetre ; it is fufceptible of all Co-
lours, as Glafs is, 

F F._(mi• 

Digitized byGoogle 



, ( 98 ) 
Efioria is that which worketh out of the 

Metal when it runs, and fwims upon the top 
·of it like Fat, which we QJI Drofs. 
· That which remains in the bottom of the 
Furna~e, when they melt Copper is called Dia-
phrygu. · 

Colbnitz (although there be of it natural) 
is alfo that which fticks to the Wails . of the 

. Furnaces, principally wherein Copper is 
melted, of which they call &drit<~, that 
which is like unto Cob~; and StriiCitll, that 
which is like unto Pottheard ; and Plocite1 

that which looks like Bark or Shavings. 
P11mphol;:r is a'lllealy Subftance, and lGoh 

like Wool, as it fticks to the Wails, bat dit: 
folves as fooo as one's Fingers touch it. It 
grows upon the Walls as they melt Metal. 
They rulgarly callit Atutia. 
. Spodo is very little different from the PD111• 

pholix, only .that 'it is more impure. It is 
found upon the wails . where they reline 
Metal. 

Flower of Copper is made by pouring 
cold W atcr upon the Plates of Copper, as they 
come red hot out of the Furnace, . which with 
the Fume, raife up little fmall Grains; which 
they fweep off' into a little iron Firdhovel, 
and tO pref~rve it. . · 

La Efta11tt1 del Cobre., is that which falls 
off from the Metal when it i5 hammered 
and beaten, and that ~hich in like Mannet 
falls off from Iron is called StomntrJ111tl, al­
though this Greek Name rather f1g11ifies 
Steel. 
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Carlmillo is made by ftopptng Vrals cl 

Vinegar with Stopples of Copper, and lett~ 
it fiand ten <>r twelve Days befo~ it" is 
ufed. 

If inftead of ~ . amfaid, they uk 
Stopples of Iron, at makes 1/n-rumbrt. 

YermiculM is wry ltk~ to C~~rtknillo ; take 
one Part of White-wine Vinegar, and two 
Parts of ftinking Urine, and pour it into a 
Coppe!' BalOn ot" Mortar, and ft:ir it about 
with a Peftle of the fame, until it grow thick, 
then put a twenty-fourth Part of Salt and AI-

. lum to it, fet it in the SuA, until it eoegulate 
and d.ry, a.n~ it will turn intG dte Form 
of little W onns, from whtnce it clerWe, the 
Name. 

E I .Jkul (or ,Blew) is made by covering a 
VefTel of {hong Vinegar (wherein a little Al­
m~atrt hath been difTolved) with fine Sheets of 
<l!!ickfilvered Pllt•tada, full of fmall Holes, 
and putting it into a hot Mudchil, and after 
twenty Days ftanding there, rake out the.AJ-
chlll {or ufe. 
· If in the former Cafe one puts Lead over 
the Vinegar, it makes .Jiibay~JJ.lz. ; 

P11t AJIJayaJJe in a.Spoon, or Iron VJ:lfel, 
upon kindled Embers, and ffir it · uotil jt 
looks vecy l.ll:d, and then it is &.ii#t. . : -

Ochra is yellow, it is made of LeaJ hw"nt 
until it come totbat Coldur. · 

Greta is made in .the rcfuliog .of Gold and 
Silver, whtreof he~Ufter. . ' 

Purpurina is of the .Colonr of Gold, .but of 
little Endurance, and lafts not long. , Taite 
four or fi~ Parta of· Tin, and asllUlcb ~ck­

' filver, one Part of - Ain»j4Jr~ ·<ltJ!Id another of 
F 2 Sul-

o'''"'"'''Google 



( ~00 ) 
Sulphur, an! grind them, mingle them in a 
glafs. Viol, and diftil them, and the Subftance 
that remains in the Bottom is the Purpurina. 

In the lafi: Place comes the moft curious 
.ProduCtion of Art, · and ·that is· the J)laking 
of G~fs. Take two Parts of tranfparent 
.Sand, . or Powder. of Stones, which diffolve in 
.the Fire; one Part of Nitre, or Saltpetre, er 
Salt of Sofa (which they call the HeJ"b -of 
. Glafs) cl~r and purify it with the MixtuJC 
of a little Powder of a Loadfi:~ne. · 
· Another Receipt. Take two Parts . of 
. Afhes, and one of the Sand aforeiaid, w.ith 
the Powder of Loadfi:one, and -give it a fit • 

. tlng H~at in the Furnace. . 

' C H A P~ XXXV. 

Of the Colours of all Minerals . generaOy. 
-

T HAT thofe who want Experience may 
. the more eafily know the Minerals that 
'come to their lhnds, ,and that by their Eye-
fight (the. truefi: Informer of . all t~e ~nf~) 

lther may know what they meet w1th · m the 
Bottom of Mines, · I ihall teduce all Sotts f>f 

' Minerals . into Colours, as to a Genius moll: 
familiarly known ; fome Sorts of Greta, (or 

··Ftdiers-Earth) Allum, ·Amiantf, the .Arahicl 
·.Storie the Meliti, the G11llatiti, (or the M!lk 
· StOne} Alablafi:er, the Diamond, Silver,. ~ick-
1 filver, Tin, and- Marble, are of white Cvlm~r ; 
. ' ~ 
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Ia ti~rr·a Pingiti, ]eat, Sori, Mtlanttria, are 
black : of an Afb Colour are the Eritritm; 
and the M~lian Earth ; of Blue· is i tl:e 
Saphire, · the Ciano, the Turky Stone, the La:.. 
pis Laculo, and l'l Cihairo; of green Cfllour 
is the Emerald, tho Prafma, the Chrifotola, 
or Atincar, (orne Sent of Grl'ta, and Vitriol, 
·or Copperas : of the yellow Colowr is Gold, 
the Ochra, the Chrifopacio, the Chrifoliw, and 
Orpime~q of: ·ted th~ :R~y, ·the filranattc, 
the Bolax, the Carnelian, the Sandaraca, Cor-
ral,. Ia Piednl, SeiJ!il~, the 1-/cmatitt, or BloQd-
ftone, Copper, Minio, (or Vermillion) fhe 
Lemnian Earth, and Alnzogre; of p1,1rrle Co-
lour is the Jacint, and Amathi.fl ; of a clear 
Blue the Jafp~r, caUed Boria; of a greenifu 
Blue the Cardtnillo, and the Armenian- Stoni. 
·or Cihoiro are f>(this· Colbur ; (and fo" th' 
~Painters call the Coloor Wilieh · they make Of 
this ftone, a verdured' Blue) of a white in. 
dining to a Red is the Afrotiejiaca ; of a 
Red that is whitith, is the Xanto; between 
.Black an~ Red is the Batrachiti; of a Black 
in~lining to Purple is the AlalxirJdico i of a y~t­
lowiftLWhite inhe Top~z. . · • ' · _ . · 
: Tflere· be Mil1erak of ·any· one &n'glt- CO-
·lour, either Black or White, or.;nix~d toge. 
ther, as the Agates. · The · Apjito hath red 
Veins difperfed upon· a black:F·itJd, and con• 
trarywife the Nafomonite hath black Veins upon 
a red Field. The Helhtr1pe in his fine green 
Subfiance hath Veins of the pureft Blood ; and 
in Saphire, and./opis Lazuli, are feen very re-
fplendent..Gold. Two Veins, onct White, a·nd 
the other Red, run quite dmugh the Sub-
-fiance of the ~gitiJJA. 
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The &pm/4 is of four Colours, namely~ 

:Blue, fiery Red, Y;ermiUion, Pippin Colour· 
The OrtiT alfo is wont to be found of as 

many Coloun; namely, Red, Green, White:to 
aAdBlack~ 

C H ·A ~ P.. XXXVI. 

Of ihe Faculties or Ytrtues of Mine~als. 

I S H A L L .hnifu this Treatile with a 
briefRelation of the medicinal Virtues that 

are found in Minera.ls, more than what hath 
.been already mentioned, that thofe that pof-
Id'a ~ ~Y kl»w .bow t9 benefit bv tberiL 
"when the Occafwn ferves. Some l'Vlinerals 
work by their occult efkntial Properties, (or 
~ial Form) others by the Mediation of their 
t-lementary ~alities~ ~;ontr;u-y to thofe of 
.tile Dikaf~. Of the firft Sort fome are oppo-
fite unto Poifon, aJ}d others to other Sorts of 
Jn,arttlitifll J and. ·of thofe· that refift Poifon 
.J:Ome cul'e .she Plague, as the Emerald, the 
Ltmni4n, and the Afmmian earth ; others are 
-tood againft one Surt <Jf Poifon only, as the 
Saphire drunk 'inwardly is againft the biting of 
Scorpions. Sulphur, Nitre, and Copperas are 
gcod egainft the venemous Muihrooms : Salt 
l:tfed plaifterwife, is goQd againfr the biting. 
of Vipers· and .~rpions,. drunk inwardly is 

. goad againft the Poifon of Opium.· and Toad-
. ftoo)f. Of thofe that c:.t.lie by occult ~ ... 

lity, 
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lity, fome ftop the Blood from pa6i~ to a 
pllrt-icwlar Part of the Body, as the HtmtZ• 
tft# ; others corroborate and fortify the Ste>-
m~ when th~y are hun~ upon it by help 
of a String going about the Neck, a.s doth the 
true JafPer; others tied to tM left Arm re-
ilrain .Abort~on, as dorh the Eagle Stone, 
which the Gruks call .tEtitts, and· • it he• 
bound upon the left Mufcle, it produces the 
quite contrary EfFea, as alfo doth the Jafper.; 
others purge grofs Humours, as doth the 
Lcadficne; others Melancholly, as the Stone 
Armmia, or Cihairo; others provoke to vo-
mit, asdoth theaforefaid ..Jrwnia, CbryfDCw, 
Copperas and Prteipitate. · 

Amongft thofe that work by their elemen-
tary Qyalities (although generally all Mine-
rals are drying) fome heat the Body, as do 
Allum, ~ras, Chakhitis, Miji, Sori, Me· 
lantcria and Cardtnillo; others cool it. as do 
the Et·itrian Earth, Stibium, (or Antimony) 
Alh.1JO!de and Greta, or Lithar:irio. Others 
wi.h the fecond ~alities which they pofleli, 
{often Hardnefs, as doth the Agate, becaufe it 
partic:pates fo much of the Betune; otheri 
contrarywife will harden foft Parts, as doth 
the hard Lead and Ejlihium: fome open the 
Pores of the Skin, as Nitre and the Scum 
thereof : others fhut the Pores, as doth the 
· Smnian Earth, and all other Earth that is fli­
my and tough. Some difi"olve Wart~, and 
Biles, and Kernels in the Body, as the Piedra, 
Molar, and the Marcafita·; others heal 
Wounds, as the Cha]ch;tis, the Mifr, and 
Alium : Others corrode the Fldh, as doth the 
Powder of the Stone Ajia, and Copperas1 a11d 

F 4 Car-
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Card~l/o : Some make :the Fldh putr~fy, as 
~ick-lime, Orpiment, Sandoraca, and Cbry• 
focDia. Mercury fublimate, Orpiment, Stm­
@raca, and ~ick-lime are Poifon, becaufe 
they conode and putrify the Bowels; fo alfo. 
is Morter, Alhaya/de, and TalcD calcined, be-
caufe obftruaini the Paffage of the Spirits, they 
~boak Olif· . 

ctht E N /) if' tht Ffl'jl B 0 0 K. 
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poffible to he believed. _:'fhe Mountain and' 
Imperial City . of PDtoji, · having alr~ 
yielded between four and five hundred Mil• 
lions of Pieces of Eight, a quantity fufficient 
to make fuch another Hill of Silver ; it is hard 
to form a Conception equal unto fo exorbi-
tant a Heap of Riches : but the better to 
help our Imagination therein, know that, if 
the Ground were covered with Pieces of 
Eight, laid as clofe to one another,. as 
is poffible, they .would take up the Spare 
of ftxty Leagues fquare, allowing five and 
~nty Pieces of Eight to a Yar1 of Spain 
( a Parr of Spain is thirty-thr.ce .Ew.g/ijh 
Inches) and five thoufand Yartr to a Spanijh 
League. This Glut of Riches, hath been 
the Reafon wby they have not applied the 
Care that was requinte, to prevent lofs and 
waRe in the rdrtiag of Oar, which fpeak-
ing wjth Moderation, hath been the lofs of 
many Millions, both for want of giving it 
8uc Law, the Nature, and Dilfereace whereof 
they did not underftand, and fo proceeded 
by Chance and without good Ground ; nei-
ther knew they well what quantity of Plate 
·die. Oar woUld. yield. · Anti laftly, they dc-
Ar~ed. unnecefi"arily abu.ndan~ of Q!iick-
fllver, whereof hath been akeady coofumed 
in this Imperial City, mere than 234600 
Qyintals; I know not whether this Neglea 
ipeab Greatnefs of Mind in the Inhabitants 
e1f thl& Kingdom, that they defpife to pick 
vp Crums; which neverthelefs were fuffid-
ent to fatisfy·the Hunger of many Kingdoms 
-til ·the other World ; or whether it condemns 
·the -Carele&ners of {Q. wife: and well 1overned 

~ a Com-
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a Commonwealth, that they have not ufed 
all poffible Means to put a ftop to {o un-
necdfary a Prodigality. The firft and fun-
damental Remedy whereof, is in my Opi-
nion, that the Metals be refined by one 
that underftands the Art, and is authorifed 
thereunto by publick Licence, after ftrid 
Examination of his Sufficiency, which is 
.required before the Admiffion unto divers 
Callings in the Commonwealth, without 
(:Omparifon of much lefs Importance thah 
this is. The -Mafters of refining WoriCs 
have taken no Care at all in this Matter, 
becaufe how negligently foever they refine 
their own Oar, they lofe nothing, but 
ha'Ye all the Silver, either in the Plates, or a-
mongft the Drofs : and that which they r~ 
·fine for others, yield more Profit to thefe 
Refiners, the worfe it is wrought, becaufe 
more remains with them in the Drofs ; 
but J,oth thefe are ill Reafons to proceed 
\lpon, becau{e the making full Profit of 
their own, muft coft a double Labour, and! 
the ill refining other Mens, redounds to a. 
publick Prejudice. 

cHAP. 
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~ H, A P. II. 

lPhat ~antities, and what kind of Kncw.... 
iedge a Refozer ought Jo bt¥Ve. 

l T ~ a very. great Truft that is put into· 
. the Refiners, the whole Riches which this-
moft · profperous Country produceth , bcinr; 
(mt into theil' Hands :without Account, or 
a-ny Obligation of the ~antity they are 
t9 return; tbeir Word and Honefty only,. 
:without Reply., .or 1\ppeal from their Sen-
.tenc:e, .is. the only Security of the Truth, of· 
what the Oar bath yielded ; arul it had ueed 
be a ftr.ong Socuriby, when the violent lnci-
tatiGn .of pri:v.ate Lttereft is to deceive; He. 
therefore that liveth continually amoqgfl: thefe. 
Occ:~fions, had need be well furnifued with-
.t!le Bon.our of a Chciftian, kft having his Fin• 
gers perpetually kneading ill the l!.aftc, a good. 
deal do not frick ustto t!hem ; there ought t(). 

be a great deal of Circumfpc8ion in chufing 
this Officer, for PIO Mikhief that hinders the 
refining of Oar, or extravagant Confumption, 
or: Jo(s of ~iekfilver, can occafwn fo great 
Prejudice as a Refiner of a wicked Con-
fcience. 

. Ncitht)r yet is it :~lone fufficient, that his 
Manners be good, if he want the knowledge 
neceffiuy to the Art of Refining. He ought 
to bow all Sorts of Metals, their. ~alities 

and. 
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ana Differences, which of them are moft pro-
per for. ~ickfUver; . and which for melting, 
if there bC: Conveniency fur it. Me ihould 
know the Dik:aft:S alfothat infe8: Metals, and 
the Way of clearing .tbl:m ; :the Accide&ttS of 
~ickfilver, .awl the ordinary Way ofrdining 
in great and in little ; · and in no cafe let him.. 
be admitted for a Refiner, that doch not well 
underftand ·,how to .ma'ke the .Jaffer. Enfay by 
dJe.Firc, · df Oar ·that i& . grmmd.t to . Powder t• 
before. the lVletal be incorpClmtted t~ther, 
that fo be may know•certainly hOw IIUlch Sil-' 
ver ought tx> be gotteil . out of that Oar ; ariJ. 
he fhould never give O\Cier making Trials, until 
he hath obta.inedl it. The want of· this one: 
(;are bas toft this KiagdDm abundance of Mo-
JJC){, and.m'Of great Prejudie~r. to it, . eve~~. at 
this Day.;·itwo: E¥ments .wh~f I ~ 
relate,_ w.bich :haw pairahhrough my Hands; 
that you m~ the better eftiniate the lmpo[j.< 
tanCeoi this Ad~: A .few Years.ago, wheu> 
I lived in the Pro.anc.e, of the Lipu, in :a Pa.., 
rifu whicla they can XOMqutgua, a Miner had: 
wrought a Vein, out of which he drew a 
~anti~ of very rich· Metal, although he 
knew it not; he enf"¥ed it by ~ickfilver, and 
found it to contain foor 0r fwe E'~ces of Eight 
the ~intal,· and at' that Rat~ re'Med it aU by 
the great ; at length they defer ted th.e _Mi~ 
for . being of little ·Profit: Afterwar<ls an 1nditl1f 
arried me to .the Place, 1 found Metal in 
the Moulds that were draw11 out, and a)fg, 
.. . d¥ ,f.:idl '#hich- had aot' aicln . mucli . 
..,~9;l-4nfay.od. it by the Fitt,~ahd mund i't 
110- eaUaisl ·'J.OO PiC:£es ·flf Eq;bt the Q!r.i~t.-

. . . . - talj,. 
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tal, although by the ordinary Way of ~ide· 
filver. ·it yielded but four o; Jive ; I difcovered 
this Vein to tbe Magiftratrs, alliAg It by the 
Name ·of Nu!ftra Snr,ra· dt BtgtJmia ; they 
built ·a Mill prefcntly near it, and abundance 
of Miners Aocked thereupon, and ha.ve gotten 
thence a great quantity of Silver. 

In the Mountaia. of Sa•t• Jua~M, out of 
the Mine of. Bwmgr~tkz de ~tn•~s, they got 
a Metal.like umo Sor«hts, .which by the.oc-
clim!ry Enfaywith ~ickfilver, appeared fcarte-
to. have any Silver at all in it ; :whereupon the 
Miners utterly defertcd i~ until a ftieft, a. 
Friend of mine, fent me fome Piaes thereof 
unto Oruro, which I enfayed, and found the.IIL 
to contain 6o Pieces· oLEight the Q.•iirtal; 
by my advicche·dlig a gi-eat. quantity: of that 
Metal, beiag laughed:at:·b)'t the. ~~igflboUrs. 
whilft he was at m,rk.· toJ w:li.t!tle! purpofe {as 
they thought) but afterwards' much mor~ en:... 
md by them for . the great. Riches be . had 
gotten. · · 

. ,. 
• ·: '. I . ; • 

Of the KnO'Wkdge of Mltals~· ~1Jd the Diffi-
. renus there are of tbnn. 

J T. , is almoft impoffible. to teach tllofe that 
·haven~ been·acquairited with:Metals,- bow 

t•-know them b.y: the Sight, bec~ufc thete .is 
{6. great Divedity of them i that there is 

fcatc~ 

Digitized byGoogle 



( 113 ) 

fcarce aQy Stbne in one Mine that relembles 
Stones of the fame Metal in another Mine ; no 
nor oftentimes of the fame Mine itfelf. Ne-
verthelefs the Miners reduce thefe Differences 
tmto three general Heads, which the Sptmi11rJ, 
call, i. Pacos. 2. MulatfJs. And, 3· Nt• 
~rilks. PaCfJ in the general Language of this 
Country, is as much as to fay of a red Co- . 
Jour, and fuch more or lefs are the Stones; 
which they call Mtta/ Pacq, although in Be­
rmgula tie Pocages, they call the Green Me-· 
tals of Copper by the fame Name, which alfo 
in thefe Provinces they give to Metal of any 
Co_lour, in contr;l-difri.netion to Metals, that· 
fhine like Steel or GlafS, and another Sort 
which they call NegrillfJS. Mulaw is a Colour 
between the Pacqs and Negrillos; and in the 
Mines; Metal of that Colour is produced in 
the fame Order ; it is of a brown Colour,· 
and ordinarily accompanied with fome of the. 
Ma-rgagita ; there is lefs of this Metal, than 
of the two other Sorts. The NegriJ/qs have 
been difcovered by, and take their Name from 
the!r Colour; although all black Metals are 
not comprehended under that Name. Lll 1'a­
Ctmll a rich Metal, and ufually black, although· 
there be of it Grey, and Ath-coloured, which 
they call Lipta, belongs to the Metals Pa­
C(Jj, as alfo doth the Lead (for fo they call the 
Silver Oar) which oftentimes is Black, Grey, 
Ath-coloured, Green, White, and Orange-
tawny, which they call' Sucq ; a~d this lafl 
Year in the Mountain of Pqto/i, there was: 
found of it, of a bright lively Cinnamon Co-
Jour, or very fine Vermilion, a thing which 
hath not been feen in any other Mine. Th<L_ _ 
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Hdm might conilitute a fourth Order of Me· 
tals, bttt I agree with the Opinion of others, 
that would have .them ranked under the Name 
-ef N~grili1s, to which alfo belongs the ltDft-

. 4/w• tbe ricbeft Metal that Nature hath pro-
duced in the Farm of a Stone; it is fuining 
and brittle, and the Powder oi it beaten finer 
with· any bard thing, ia of the Colour of pure 
Blood, it is very like ·Unto Ci1111hrio, or that 
Vermilion wbich is made af ~i.ckfilver and 
~ur, which gives 3 good hint (or the find-
ing out of divers other greater Secrets. c.­c., is alfo of the fame Kind a very rich 
u,a4I"y Metal, but neither fo brittle nor fptngy 
as the ~/w it, but it ia mor. full of Lead, 
and is not fo eafily beaten to Powder, Jtor 
gives fo perfea a blood Colour. 

Sw,elJts, 'iaetmt~, Poi'Uwilia, Iafoler, Cfl­
e!J«.,, aJld Nttrflll.s, ue diiinguijbed one fl'oa 
anotner, in the Marmer following. · 

The Sw«hts are bJack, or Atb-cOloured, 
either ihining, or without any l,trllre .(whiclt 
they cai dead Oar of Lead) and commonly 
coontains wme Silver. 

The 'iauma is Silver Oar clofe compatled, 
«a black Colour, without a111 thining at 
all. . 

·.Pofvoril/a is 'J' IZCOM; not congealed, nor 
fiony, but is rich in ~t Oar they call PactJs, 
b.ut not fo much in the Nttri.!ios, by reafon 
of the Mixture of C'Dpper that it hath. 

. The Roftcltr and Clkbico is Silver Oar with 
that fame Varnifh,. which. hides it's own pro-
per~ Colour, andl fuines, wl!lereby it ditfet!S 
from the Taca110. Tat which predominates 
iu the NfgriilfJS., is Copper, either aCt:ual, or 
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elk virtual in the Coppe~, wherewith it a-
bounds ; it always contains Silver more or IdS, 
arid is ufually accompaaied with the Marza-
p14. . 

The black Metal which feels like Lead, 
and is linooth (w.hich makes. as it were Leaves 
of Trees or Feathers) contains a great deal of 
Alcthol, or Antimony (which iA fome Parts 
they call.A:fmacpte)and,but little Silver. Thok: 
Nwilios which have wftr~ likepolifued Steel9 

M Look.ing-crlafs, and are therefore called Ef­
ltjt!NI• and 'Jcerarh; are the richer the nearer 
they approach unto the Rofultr and Ccchico. 

CHAP. IV. 

Of thl.fortinl of Oar, ami the proper Mann1r 
of refining each of them. 

T H E Skill of extratting all the Silver ou~ 
· of any Oar, be!ins to be exerciled in the 
picking and forting of . ·the Oar together ; the 
want of Care in {orting Oar from Stones, 
that have no Oar in them, as alfo the Oar of 
one Sort of Metal from another, hath occa-
ftoned much damage ; the leaft Inconvenience. 
hath been in the Ufe of ~ickfilver, a qwu1~ 
·tity whereof is loft together with grinding., 
and other Charges ~ut that which is no 
Metal· ; the greater Inconvenience hath been.,. 
where .thc:L~: was Metal, the tailing to get out 
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all the Silver, ~caufe they have jumbled toge· 
ther Oar offeveral Sorts, and ufed ·but one MaQ~ 
ner of refining, whereas thofe Metals require 
a different Way of . handling and time. To 
Enf.t>: that. Metal by <41i~kfilver, that requires 
the Fire. Is to dellroy · 1t ; to put that Metal 
in the Furnace, which is not to run; is to en-
damage the Metal. a:nd to get no · Profit at 
all ; and although the fe'veral Oars be properly 
affigned, fome to the ~icklilver, and fome 
to the Fire, yet-they have their Diff«ences of 
being eafrer or ~larder to be ·refined. according 
as they c~ncur, or di~r in-the Rtmedy, ~hat 
is neceffary to be ufed for that Purpofe. The 
Oar, which they call Pa((JS, that fhines or 
fparkles not at all, is proper for ~ickftlver. 
The 7'acana alfo may be refined by ~ickfil­
ver, but beca!Jfe it is fo very rich Oar, left it 
1hould not be dean extraeled, but part of it 
remain in the Drofs~ it is better to melt it in a 

. Bath of Lead.. That Oar which containing 
Silver in it, yet they call by the Name of Lead 
Oar if it be over grofs, will nei.ther grind 
well, nor cleave faft to the ~ickfilver, and it 
beft to be mdted together with·the 'ra~a11a. , · 
· The moft proper ·Way of dealing with the 
Oar the)" call MachaJ., is the Hammer ; the 

.. Soroches need t~e Fire, tbe Riftcler and Co­
chic~ are to be melted like the. CJ'auma ; the 
Negrillos require both Fire and Quiclif,lves', 
for they prepare all the Oar of that Kind by 
the Fire, for the ~ickfilver by that Means 
collecting the Silver, either burnt, or boiled, as 
fhall be fitewed hereafter. ' · 
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C H A P. V. 
How to knO'W the ill filgalities that inftEI the 

Oar, and hqw. If-purge them aw~. 

0 F various a.nd very dllrerent Q!.1alitics aJ:e 
the Subllances that Nature hath produ:led 

in the Veins that contain th: Oars of. Metals, 
whether they be Abortions, which the Cove-
toufnefs of Mankind occafions by tearing the 
Oar out of the Bowels of the Earth before it's 
full time, .which otherwife would ~orne to be 
Metal in Perfection, or whether it be excre-
mentious Superfluities of the Generation of all 
Sorts of Metals ; they be ufually called Semi-
Minerals,and are Salts, Allum, Copperas, Sul-
phur, Orpiment, Sandaraca, Antimony, orAl-
cohol, Brimllone, both white and black, and 
Margagita . 
. . Scarce any O:lr is gotten that doth not. parti-
<;ipate .of one or more of thefe ill Companions, 
all of them being hindrances to the extraCl:ing 
Silver out of the Oar, whether it be by the 
Fire or Q!_Iickfilver ; thofe ·that partake of 
Copperas, of which fort are thofe they call 
Oopaquiras, · are mortal Enemies of ~ick­
filver, which -they confume and fcatter, 
and that ill Condition is heightncd, if Salt 
be mingled with it, which makes it pe.:.. 
netrate more violently, and fuddenly ; the 
learned &imundus knew this Antipathy very 
well, and hath left it difcovered to us in 
W ritin'; and thofe that deal in Metals daily 
have it in their Hands,·. and y~t take no no-

. - · ' tice 

Digitized byGoogle 



·( u8 ) 
tice of -it; this is that, which· eats tip the 
Q!!ickfilv~, and dillipates the Caxomes of 
Metal, and hath occaf1<>necl · fo &reat an Ex­
pence of Metals, namely, Iron, Lead, Tin, 
and Lime. Whofoever hath a mind to make 
Ex.penment hereof, let him mix a tittle ~ick· 
fJJver with Copperas well ground, and Water, 
..and he ~all fee in an inftant all the ~ick­
filver difi"olved and loft ! efpecially if he put a 
littkSalt to the fOrmer Compofition. This 
will be no wonder to thofe th1t know Mer­
cury to be ~ickfilver, and that the great 
Change in it's Subftance, is caufed by Coppe-
ras and Sa1t, . wherewith it is min~ed, and 
then fublimatcd in the heat of the Jfire ; this 
is the greateft Poifon to the R.efination by 
~icklilver; although fometimes it is ufeful, 
and ferves like Treacle to thofe Sorts of Oar, 
which have ufe of it, as fuall be fhewed in 
it's Place hereafter. 

This inconvenience is found out, and reme-
died, with very much eafe; grind a little Oar, 
and put fome fairWater to it, heat it, the more 
the better, ftir it well, and then let it fiand a 
while, then pour out the clear Water into 
another Vdfel, leaving the Sedement behind 
undifiurbed, prove it by the Tafte, and you 
1haH well judge what Mixture it hath by it's 
dry or four T<!fte; and whofoever defires an 
occular Demonffradon of this, let him ietthe 
aforefaid Water upon a gende Fire, flmpering 
until .the Moifture be confumed, and he fball 
fee with his Eyes; in th!tt wl)ichremains at the 
Bottom, either Allum or Copperas. Bathe the 
Oar in the Manner abovefaid, fo oftea as fhaK 
be neaff'ary, unta · tltc W ate.r; that comes· 
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. from it be fweet, and without Tafle, or that 
:fiirring it with a bright Piece of Tron, it doth 
not fl:ain it with the Colour of Copper, and 
then that Oar is perfccl:Iy cleanfed and fecure, 
not to hurt the ~ickfilver, when it is put 
unto it. 

Although Sulphur, Bctune, and Antimony 
do ofteni:imes difcover themfelves unto the 
Sight, yet a better Way of finding them out 
is by the Smell, which comes from the Oar, 
when it is well burnt in the Fire ; but for , 
fuller SatisfaCtion herein, they may be difco- · · 
vered and cleared from the Oar in the Man-
ner following. 

Grind the Oar fomewhat grofs, a·nd put it 
in aq earthen Pipkin that is not glazed, that 
_hath a great maay fmall Holes in the Bottom 
of it, and flop the Mouth of it clofe, then 
fit a Velfel of Water round about it, in fuch 
Manner as they do when they dear the Pine 
Apples from ~ickf1lver, and put Fire under 
the fame Bafon of Water, wherein all the 
Smoak that goes out of thofe little Holes wal 
fettle, and there you ilia)] fee congealed and 
fwimming upon the Top of the Water, tho 
Sulphur, Antimony or Betune, each in his pro,. 
per Form. When the Oar will fmoak no 
longer, it is a cenain ftgn that it is clear of 
thofe Impediments, which although they be 
not direa Enemies to ~ickftlfer in raw Oar, 
yet the Varni£h which they give to the Sil-
ver, hinders the ~ickfuver from laying hold 
of it, and uniting it together ; and by the 
Brittlenefs and Afperity like Glafs, which thofc 
Oars have that participate of the Impediments 
aforewd, they cut ~nd divide the ~cltfilver 
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when they are ftirred together into fmaU 
~·bite Pins Heads as it were, which the 
Spaniards call Lis. It is neceffary to burn 
this Sort of Oar, although it be good to 
merit them firft before they put them 
into the fierce Fire, becaufe w:thout that Pre 
paration the Silver will all be turned into 
Drofs. 

The Margagita that is in Oar, difcovers 
itfelf but too plainly to the Eye . by it's 
Weight and fharp glaffy ~ality ; it divides 
the Qyicklilver into fmall Lis ; when they ftir 
them together, thofe ill ~alities are taken 
away by the !''ire, if you burn it therein un· 
till it's glofs and fuining be gone, it doth 
moft hurt unto that Oar which they ftlelt, 
the abundance of Sulphur whereof · it is com-
pounded making a great Scum upon the Face 
of the Liquor, which much ftifleth the FuD-
dition. 

C H A P. VI. 

OJ· the grinding of the Oats oJMettlJ. 

T H E grinding of Oar is a Preparation 
abfolutely neceffary forth~ getting_ out of 

it the Silver, or Gold that It conta1Rs by 
~icklilver, and the Finenefs of the Meal1s 
a principal Means of !hortening the Work and 
clear ExtraC\:ion of the Plate : one :Fault a-
rnO""'n. manv, ~bich the Blockithnefs of this · 
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CoUntr-}' hat ~ommitted, hath been to make 
tbe M~l w:ry grofs, or to leave many Lumpt 
thei'Qin ; there needs no great Pains · to prove 
that the ~ickfilver · attrads or iricorporat~ 
with itfelf that Silver which it immediately 
touches ; fo that the Metal which is in the 
middle of any Lump remains in the fame Con-
cJition it came out of the Mi.,e, and has more 
orldS lots in it,. aceording to the Richnefs 
of the original Oar, . and •ccording to the 
lit.ichnefS or Courfenefs of the Meal. · I have 
made divers Trials of grinding thofe Lumps: 
ORr'.,.Un, and .Jind that in them remains, . 
when.-kall, the fixth Part of what is in the 
Oar ·when it is :fir{l taken out ofthe Mine, 
•hich is very confiderab~e jn a who'le Years 
Work, Bnd incredible in the great qyairtity~ 
of"" Metals that have ,been . ~r~<ly gotten. 
Agricela after having ·taught the Way of 
grinding and fifting of Metals, which they 
now praaife in the Mills, teaches a Way 
how to reduce it to e~traordinary fine Flom:r 
in a kiQd of Horfe Mill, with Stones like MiU 
Stones : He thought this Pains to be neeelfary, 
although to an-~Mdifferen,t from thai refining 
whieh we now·prael(fe, wherein it is clearly 
and indifpenfably necelfary. 1 learned the 
Manner of doing this from one that had got-
ten a great deal of Money by grinding the 
Lumps over again, although he did not take 
out all the Plate, becaufe he ground them in 
an ordinary Mill, whofe Hammers could not 
beat it fo fmall as it ought to be, for the 
Lu~ps either flipped away from under the 
Hammer,· or being uneven one defended the 
other from the Stroke ; to have good Sieves, 
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and Car!! in Ji;fting .them · qp -i&: ef great lm-· 
portance to this Matter, b~.t !JOt a full Re· 
medy, aft(!r t~e waihing of the Oar~ efpeci-
ally if it were of rich Metal is t]le beft ga-
thering up of Lumps to regrind. If they 
burn the Lumps, they will yield more Flour, 
becaufe fo~J¥ of the Lumps will calcine and. 
befmooth~r, ; apd ot~ers ;will fwell and grow 
more ff"lngy, whereby the !}low of the Ham-
me.r .'Vill have_ bet~er , Effe~ tfpqn them. I 
do ufe ;another Way of Prep;u;atiop by boiling, 
as Lhall be {hewed hereafter, which I dQ hold 
more proper to be · ufed in all Refination by 
~ickfilver; put the Oar ground and fearfed 
into a Skillet , in like Manner . (as if it were 
already ,it~~rporated with ~ick.fuver,. and 
ready f()r wafhing) the!} pour a fufficjent Q9an-
t~y of W 11ter uponjt, ftirring it: with a La-
dle or Hand-Mill, whe~eby all the ~ne will 
fwim at top, and the grqfs and ill ground will 
fink to the bottom; take away the fine with 
a Ladle, put it in the melting Pot and boil it, 
grind the grolfer Part again in a Mill or a 
Morter,until it bec9me allMeal; if I defire 
tQ make a Xoves. <?f th~. fine Sort after the 
ordinary 11-laQne_r. of refinir% I muft mingle-
fame pure Sand therewith, that it may fwell 
and want the fnconveniences which that kind 
•.f Oar ufeth to 9e accomp~ied withall. 
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cHAP . . VII. 
: ') 

CfQUcbing the burning Of O~r. 

T H E . burni~g <?f Oa~ is. ufe.f~~ . fo.r .. twe 
· Purpofes, . 'IM ••. · ·r; 1Tha~1t:may gn~d ~e 
better. 2. That tt may be m better P1fpoG-
tion for the" Qyitkfilver to lay hold of,. and 
incorporate itfelf with the Silver that is in ii:. 
The Reafon of the firft is plain, and Expe-
rience lhews the latter ; fine~: they order all the 
Negrillos or blacker Oar in that Man~r, but 
generally don't·'underfl:and the .Reafon tt!efeof. 
And certainly hi · all the .Art of ~dining, no-
thing is pratlifed · f6 .much bj Guefs or Cha;?ce, 
~nd with()ut··~n~wing the Gruund of. it~ as t~is 
ts. · Rdiners wtll · f"}', they burn the Oar to 
cleaT it .of i~l ~alittes, not apprehending that 
thence 1t will follow that by Ftre enough they 
fhpuld quite deanfe ~nd purify It, whereas the 
tontrary is found by Experience ; and that ac-
l:Ordirig as they buni it inore, the worfe con- '; 
ditioned . is thb' : Oar, and needs the · Help :of · 
fome other material t~ prevent that' all the' 
Silver and ~ickfilver too, that is in it, be not 
loil. 

There is but one Enemy naturally oppofite 
unto ~ickfilver (as bath been faid already) 
and that is the Copperas, and the Fire is not 
only ufel~ for the vanquilbing that, but on 
the'··conttiry it multiplies and encreafes it ; 
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·-and if the Oar have no Copperas in it when 
it is put into the Fire, the Fire will beget 

,.and prodoce it, as may eafily be feen by Expe-
"riment. In the burning of N egrillos (or black 
OarJin which~ Fire encreafes the Coppe-
ras fo much, that it is necelfary to ufe other 
Materials in the burning of it to repair that 
l>amage, -although if they had throughly un­
derftOOd this Matter, they might ha.ve cheaper 
and eafier done it, by walbiqg the Oar (as I 

·have faid before) until It was cleared of an 
··the Copperas ; the Ignoran<:e of which Reme-
dy hath been the Occafion of. great W aile 
artd ·Lofs. · 

· Other Difeafes of Oar do not direaly in· 
"jure the Quickfuver, only by the Varnifh and 
gWI'y Quality which they give, they hinder 
the · Plate and Q.uickfilYer from incorporating 

· and· making a . Mafs together; and thercfoJOe 
·the Rule in t~ Cafe iS to burn the Oar fo 
' Jong tmtil it change ColoW: and 1~ the 
Luftre and Spukling that it had. To know 
the Oar that of Neeeffity mufi: be bu~nt (if 
it be to be refined by Q.uickfilvcr) the Luftzc 
and Shining aforefad is a certain Sign. The 
Fire will nbt prejudic:e that Oar they call Pa. 

· cos, and if it have any 'Mixture of the a-
. forefaid Impediments, It pudl of neceftity be 
· burnt. • · 
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. C H A P. VIII~ 

Cfor«WJg tbe D11mage tha.t refults from the 
burni»K of Oar. 

M E N ha.ving hitherto proceeded by. 
Chance as it wer~, and without certain 

Kn.ow1tdge of the ~antity of Silver c.on- · 
tained in a Piece of Oar have judged. him the 
bell: Refiner that has gotten . moil. Silver by 
one Operation, leaving it doubtful whether 
any more or no were to be gotten out of 
the Oar, efpecially in the Negrftto9 and Oars-· 
that cannot be excufed from burning. Thil 
Doubt has been trea~r, there ~g le& Cer-
tainty here wher= there ought to be much the 
creater; aad from hence Men have found 
no leu Inconvenience by mifiaking on tho· 
one Hand, than. en the other ; wherefore 
this Manner of Preparation hath been 
efl:eemed. as dangerous as profitable. With 
Skill and Ouio1ity one= ft)ay obferve marry; 
Wonders of Natura in U,e burning of Oar~ 
the Parts of Iron and Brimft()J)e, whichoom-. 
manly accompany the Oar, when they com~ 
to the Fire are converted into Vitriol or green 
Copperas ; this afterwa.l!ds is · turned il)t~ 
ine Copper ; again, the Copp4r cak~, ~{"': 
iOlv~s in Water like Salt. the which ~rainecl 

· and evaporated by a gentle H~t, cpagulates 
. · G. 3 int• 
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into another kind of Vitriol, cr blue Cop· 
pcras, like unto that whi€h they call the 
Sone Lipts, !!Pd is of adm!rable Virtqe fot 
the turning of almofl all Metals into Copper; 
the Purity of Silver itfc:!f does not excufe it 
from being fubjea to fuch a Metamorphofis; 
for if the Oar have in it any Allum, Coppe-
ras, Saltpetre, or Nitre, by the Help of the 
Fire they will calcine the Silver fo, that it 
will difrolve in Water~ and not be laid hold 
on by Qyickfilver without ufing fome new 
Artifice; and even Salt alone as it grows in­
corporated in the Oar, or mingled with it in 
the Fire is capable ef producing .the fame Ef­
na as fha~l appear evidently in the follow~ 
ipg Expettme~.. . 

' I 

C H ·A P. 
' 

IX. 

Experimenh which prcve the Damage by: 
the burn;ng of Oar if. they be not k11cwn. 

· and remedied. · 

G R I N· D a Piece of Oar that has Cop-
per or Iron in it, and. by the Dire8ion 

Clf the Fifth Chapter of this Bcok, try if therC' 
be any · Copperas in it, and if there be, dear 
the Oar of it by wafbing of it, and after it 
i$ dry burn it well, and put it into Water 
~gain, and you fball fee much Copperas anew 
produced by' the Fire; the ReAnen; daily do 
this· with theitr Ha-nds, although they take no. · 
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Notice of it ; and although this Experiment 
be fufficient to fatisfy every body, yet for 
greater Confirmation of this Secret to grind 
Oar of··Copper or Iron, and melt it into thin 
Plates,' and· grind Come Sulphur, and in a· 
Crucible or earthen Pot unglazed, put a Lare 
qf that' Sulphur, and upon that lay one of 
the Plates, and proceed in · that Order as far 
as you think fit, ftop the Mouth of it well, 
that it give no Vent ; and after it is dry, 
put it between ted hot Coals in fuch Manner 
as they encompafs it round abou~, but do not 
toticn it ;• ·after the Crucible is fufficiently 
hot, put the Fire nearer to it, and at laff 
make the Fi·re fierce;· but not fo much a! to 
melt the Platri ; t~n take it out, and the 
Plates will look bl;ck and ·be brittle, grind 
them. very fine, and put the fourth · Part o~ . 
their Weight of beaten Sulphur, togethft"' · 
with ~m into a Piece of broken Pot or ear- · 
then :Bafon upon· Embers·,i ~at :thetn· fo ai 
y.«!)u hea~ an· Enfay ef the black Oar, fti-rring 
them continually until the Sulphur have left 
fmoaking,.. and · the ofte.Aer you repeat tliis' 
the better ; Jail: of all, being well beaten and · 
hot, or elfe the Water hot, and after a little· 
time boil the Water, and if it colours bright' 
Iron of a Copper Colour, that the Water' 
evaporate by a gentle Fire, until it begins to 
be covered with a kind .of Cream, · then · take 
it off l\nU fet it a cooling, and it ~ill con-
geal into moft beautiful tranfparent Copperas, 
green if the Plates were Of · Iron, or blue if~ · 
tbe Plates were of Copper. 

G -4- Di[olve · 
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Difi"gJve this Copperas, .or · StoM Lipis in 

Water, and put Steel or Iron to it, and it 
turns into moft pure Copper, finooth, and 
lOft as Glld after it is· new melted. If 
one mrelt Lead or Tin, and pour .it in fmall 
Drops ~pon the Face of, that. Water, the' 
whole Superficies ~ill be turq~d into Copper, 
and the oftner it is npeat~d, the greater 
Quantity cf the Lead will be transformed 
~ntil no Lead remain. 
· Tin is ~ry oafily rurned inti<> Brafs. I wu 
the firft which in the Proviace of the Lipis 
found out an4 publiihed thefe Secre~s-.. .A1W 
Si11er is turned into Cop~r, if it be made 
'V«y fine, a1id with much Salt (an Experi-
ment which ought. to be· as highly cdkemed 
by the Refia~n,, . a; tee turniJ:l8 Ccpper intO 
Silver). Agt~t~ fortis is a commoa Tbing, if it 
were not, .Mi'a Vertue wov-ld ~ held miracu-
loua-; i:t t.lrns Silver into Water, aad calcines. 
it i.llto.Dtji ;· ~- is madce>f :Cowc:-aa dr AJ. 
bun a~.~alrpet-fe. T.he Spit'iottbt fly lrOJB 
any ef tbefe. Sublbn<les,. when Oar tltat con-
tains them is caft into the Furnace, worb 
the fame Elfe& with beaten Brick and Salt, 
efpocially of the Rock is_ made a Cement, 
wherew1ta they ~ate Silver from Gold ; 
tllefe two att...ci the Silv~r to tbemflflves, and 
with the Heat o.f the Fire orlly calcine it • 
i" the burning of ·Oar :they have the fame 
EWe& i the Silver · being aakined ill either of 
t~ afofef:~id- Manners if it be put into W a-
tlr, di'lk>h'e~ in it like Salt, and tbe W a· 
tcr looks white as Milk, and will fpot one's 
Hands or Na~ls . if Y?u touch it; notable Signa 
oi Jltutt ftrtts 1n Silver, whereunto Refiners 
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oeght to ·~ltv~ gr:eat Rcgarti, that it deftroy 
not their Silver ; thc{e Inconveniences thent 
ue in the burtting of Metals, befides aDQt]xr· 
which anon lball be difmvered, and though 
the proper Way of aVoiding them is· catting 
or melting the Oar which renders utdul, not 
enly that. Metal which is -precious, but alfo ' 
tbe bafer Sort, as ihall be ihewn in it's Place, 
neverthdefs bcc:aufe all. P1acca do • DOt afford 
Convenienca for meltiag down· Oar; nor all 
Oars com:ain Metals rich enough to pay the '·. 
Cofi:, . let the. aforefaid . Jnc:oilveoienccs ·when 
they happen, IJe._ remedied aa:ording ·to ·the 
Rules which. fhall be fct down htreafter~ 
although it. be impotible· to prepare . Oar with­
out b.trning, fo as to yidd that Quant~ of 
Pla.te it did by ~ickfuver~.asthall be Oiew... 
wllcre. the R.tfinatiQn .by bGiHng. is ttcatCd·.of. 

. f 

c·a A P~ x. 
IYbtlbeY ·11M 0.-ou~ ·a;·. bt butltlt ;d. tbt · 

· Slrme or tn tiN Mea/.- · · · ., · : . . . .. ' 

.. . ' 

THEY -ufe tG bur11 Oar ·in the· .Stone or: 
' jn the MiaJ ; ami butni!_lg ·it in ~ Meal, 
~ bder Wlliedbnd t1te Natuni oftbeOar, 
for . takin& ·cate tD air. it wen about.; and nUJI;' 
it ~uaDy . ~·the F~~taaoc, ~ out.a trAil~ 
~~ aad; -~: .Q!tid.blveri and, Sale: 
thc.Wftto i1U1 Okarb ,Spam 1of. ~:-~ . by che 
-~riODef,fk~Jdibef - ~ ... ~~.l 

G.s, ,_ ly 
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ly know what the Oatis, whether it begin to 
1row like Lead or n&, and whether the Lead 
be grofs or fine, or whether there be need of 
more Materials or no, or whether to conti-
nue~ or· flop the burning of it, according a~t 
evcuy. Refiner by his . own E:~Gperience hath 
found to fuceeed bdl with it out of that Oar 
which is burnt in the Stone, cannot be chofen 
this. Equality,. becaufe . the Force of the Fire 
CWJnot he equally communicated tGStones in a 
eiil!era,Situation and of diKerent Bignefs ; for 
itt is,. clear thn tbt fmall Stones aro fooner 
}jc;ttexhhan the-greater, and:thofe that are in 
the Centre of the Furna«, foonor than thofo 
that- touch the · Sides ; ·but this Manner of. 
bunaing·. ~- fubjcfl : to leaft. damage, befides:· 
\hat. it ·facilitates tb~ grimlil'lg of tl:4·0ar. · 

·It:,ja, a-gR~Error . 1o· burn · ~r already · 
ground by Reverberation, becaufe the Fierce-
nefs of the Fire. burns the Sulphur or Betun 
wftidiHt·~ntaihs;-and·futfer-it·not-to difcharw 
itfe)f by little and little, but. oblig_eth it to. 
mingle 'itfelf .with the Silver; aRd altogether 
to turn it into Drofs; moreover the Force cf 
~ ~~~-,. J"llif~ ~J!! ~h<:. ·. fett,led Par:ts. of th~ 
~rver when th~Y. . fiit ~he_ 0"{,. an<l, turning it 
tnto Smoak, bwws 1t out of the FurAilce,.,. 
The lrlofl fecure Way of burning Oar alrea-
«t, ~rnu.rld~ 'is.to clo :it. ~~y; a· ToftadillO . (on 
wtkrvinp; Pan) made in U. Fidhi004f a· Fur--
.nac:~, ·asdhall be. d~ed ·hereafter,. and be--
c:aufe ~tlz ;Meal· is-wont by the. Fir~ to gather· 
itfterJit.tleu:L.~p8)• o~a to .grow fpungy an~ 
p.&,L.iu is. ctmven,i_bt to. ; gri~Jd i.it~t>v.er again/ 
a:r.~it qeti'.nwrporated;;· ttaHHl W &y~ 'ohllt 
~~WCJMdihWiJDl..,tbe ~~-
~ . ' 1.) caufc: 
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caufe it facilitates and faves a great Part of the 
grinding, and avoids the Inconvenience of the 
fine- Silver flying away in the Smoak, and 
where the Oar is incorporated in hard Pebble' 
and Fli rtt, . which are very untraaable Stones, 
it· is : necelf~ry to,, l;rurn them~ Othei: Sorts ?f 
Oar·· ought not to .be, bu~nt alone, 'but In 
Meal with the Mixture"which ihall be pre~ 
fcribed :.lccording to the ill ~alities where..: · 
with ·they are afFeCled . . 

(' 

•.· ' f 
... 

¢ H A. P~-· XI. 
... ;·.; .. : 

Of Mal trials to be mixed witb Oar.,.. wbm 
' they .burn it.. . · 

I T is· no·extra~~dina,ry,bilt ~.cornM~h ~hiJJ~ 
. for frmho be engenderetl nf~1c tlold an4 · 

&d~cr Oar, .and·tlte Oar. 'that ·is . fo afFeCted 
is·moft-difficult for burnittg ore funditibn ei.: 
ther ; it may be di(tovered by the Slownefs . 
M' the· Heat's ~netration int~ it; and alfo · 
~ ~Loadftone, paffing it.over the Oar, afte~ · 
1t rs· well bur11t,' and ·ground;· which wiW 
1hatd1 \lP . ;the · lr~n;_ . if ~~ere' ~~- any, :in~ · 
m?re· or·~efs of Jt; · ac~or~tp.g to 'tl'l_e QyaJti~ft 
m1xed With the Oar."' THWKti~hjfO'ir-tifter 
iO is ground, ought to be mixed with Sulphur,, 
m: which is , better with the Meal of oar. tha~ : 
hatH·,sw.pHur, or Antim?ny in it~ .and in fuclt : 
l\"oP9rt10n as the ~~nttty Of . !foP in the_ Oar · 

rtq_~lfea ; : 
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requir~: when they are min&ledf heat them 
upon the Toftadillo until that taking out fome 
of the Meal, and enfaying it according to 
o..tlom, the Oar is found t;> be well conditioned. 
Sulphur is the DeftruGlion of all Metals, Gold 
only excepted ; it hurts Tin leiS than other 
:Meta~ and Iron moft of .all, and that is thC 
lleafon why the Sulphur ami Iron combating 
with, and deftroying each other in the Fur-
nace, the Silver is left alone by it's felf. In 
like Manner is Oar cured that contains Sul-
phur or Antimony, bei11g mingled and burnt 
with the Oar, or DroiS of Iron after it ia 

""'"~· That .Oar which contains Orpiment, or 
Sandaraca~ ougllt to be burnt with Soroches, 
which is Oar &fLead and Sulpllur ; that which 
centains Betune black or white, muft tc bur.at 
with Droli o( Iron. and Powder of white 
Stenes, whereof tky make Lime : Befides,.. 
what hath been already faid, the Difeafes of. 
()a, Jnay .~ ~nowA by . ptttiOg a little· ol ;it 
cround fpmewhat grofS upon a .-:d ' hft 
~e of lroa, Qbtervins well what Fume it 
.&!Qakes, which if it be white or black. parti· 
cipates of lktunes of that Colour ; if it were.· 
fellow, of Orpimeot; if red, ofSandaraca; if 
.it be yellow in the Middle, and green on the· 
Oudidcs,.'of Sulphur.- aad likeW'ife the Earth: 
flat is · d.rawn out of the Mines, together witll. 
the Oar, will .oftentimes fend fonb.Fumes o£ 
• like c.£ucl ~-~r"": · 
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C H A P .. XII. 

What tbe Refiner mufl t1o ./Je[Of'e bt· inc«po­
rates the Caxrm. 

T H 'E Refiaer tboroughly undedl:aadinc 
· wbathas_been (aid before, the- Oar. bei~ 
well ground and ceaned with t~t Curio-
~ and Circu.rpellion whi~ i$ ;~y 
(fo that it need not be picked) before he do~h 
go about to incorporate the Caxon. aJl(i be":" 
fore he burns the Meal, if there ~c nd 
thereof, let him fet apart three. or U.l' J>oun4 
of the Flower well. ~i{lgled, and ftjning •~ 
together again afrdh, take a fmaU.~anti~y. 
and mak.e two Enfay& tbe.reof ~ -~ .lJJ 
ruch Ma.l)ncr, as OD.1l be ~ lJa:caftcc; 
whereby he fhall w-OiiAly bow: w~.Sil¥Cii 
the CaXoa contains, and bow mu~h ht; ~ay 
expea to get out of it. Laying down tm. · 
Ground, that the Oar . is of that they <lal1 
Pam, and oecds ROt . burnipg; QOI' aoatai-"s-
~ .~r Pl>ppquiras,. ,tab ~llt. (·~ 
in the Man:aC(. ~~id,. and En~y a P~ 
of .it by. ~i~G-1~ but firft po~r: upcm 
the ~' a · good dql of fair Water, ~ 
than is orcliaarily neccffary. aacl let it fiamJ: 
awhile, aod if there arifa a &u~ · or 
Cieam, dlat ia gro&, or oily, (cum it o~ 
and let that Water run out, and repeat --
tu. with lrdll Waw-> Jo . WP, u.atil n• 

wth 
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fuch Scum arife, then take out fo much Wa--
ter as is fuperfluous, and put Salt and ~ick­
filver to ii:, and· without any other Materia[ 
pro~eed in repeating, to caft. in thofe too, 
marking ~ell_ ·the Operati~O: o_f~ the ~ick­
filver, whether by accident it meets with 
more ~icldilver; whether it turns little or. 
much to Lead, whether it dilfolves or remains 
entire; if it fafiens upon the Oar without the 
Help ofany Material,_ it i~-a fign t~at.the_ O<~,r. 
cto that trael· it to itfelf: Repeat the Operation 
fo; UJ1til y_ou find that the Force of the-· Sil-
ver and -the Repitition dot~ waRe the_'Qyick-
filver-,- whhth: if it ¥ the ·Work i~ e:{Cceflent~ . 
and · wi-ll prodttce the · Sillr-er- i"n duft : M · fmall . 
as 'Pin-duft, which · 'muft' l'Je· gotten together 
by fearfing, and the Remainder, . which: is . 
mingled with Qyickfilver, muft· be gotten by 
wailiirig) and fo ymi'lhall 'have· ali that the' 
OarJl'O~tn~'- agreeaOia tp ~he.E:iperrment; 
which ·-was ma&e;bJ''rndtingi- ''The· Oil- of 
Bn:~f!it«/J Je 'P"tiel!get ~isltrf the_; ~aVty afor~- .. 
ment'~; a· g~. deal Whereof· was '/p9ilea. 
at firft; ~y working if with··Miterials, fup -
~ng•it impoffible-there~ould'be Oar, whidt. 
did- nQt fland'• irr need thereof-; no-w adays ' 
they; reftne -'Vrith oiily_,; Sillf; ~ {iJ.Itckftlver~': . 
allll • get the -f.i~e''Qyan1litt~f 18\Wer, as they 
dld by met~•~i.; which iS aWt~at t~e-Of!r·ron.: 
tain!i; 1this.QaF is ,called ·~WT-,k'~, .i/ th~ ~May: 
"t>th•fl:lew tfeao, ·fdt , th ' thef calF ir; -wberf, 
t~e- :~ickfilver JoleS ·it's 6\v~·btight- Co,lotir,~ 
a!ld .l'ooks-likie Lead, tfien ;othh Materials are-. 
nqui6t&to cleanfe' it-; ~at•it _miy ~e 'better. 
take:hoJd~of~-and ·gm:~' tlte•Silvef~'tbgether ;::. 
tho{e.Materiahlditt. ~ thiS'Vihue are lr'orr. 

6.ilfolved,., 
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diffolved, ·Lead or Tin, and Lime flacked, or-
unflacked ·for fome Refetnblance it hath to 
Metal ; any Oar may be rtfined with the 
Help of any one of thefe Materials, altbough· 
that feems to be beft,. which is .neareft of kin--
dred to the Mixture of the Oar. If the 
Duft of the Silver, and Colour of the ~ick­
fil\'er, be dusky and blackilb, then Iron is 
moft proper for it, for that which looks like 
Lead, Lead itielf is beft to that which is clear ; 
Tin ;s the ·beft for ~ickfil\'er that looks- as. 
if it were_guiltand hath-€opper in·it ;·Lime-
is the beft •. That-Material which is moft con...: 
venient, _they throw in by little aftd - little-
at a time, by Meafure and Weight; until thet 
~;ckfilver look clear, and lay hold on the. 
Silver,. and by this-they make the Account by 
the great, pow .much M_ate~i.~l.s _th~Y ~.r:C: ~o .P!J.t· 
into a Caxon or Cheft, according_ to the N um.,.. 
be~ of ~intals it contains.. 

If the ~ickfilver be changed- into white-: 
Powder or .Afli~, and: ol\eni pa@lg it again:· 
through the Oar, do not make it finer,.it pro-
c~ils from the Weight, a.nd So~dity Qf. thQ 
Oar,. the proper ~ciden~s Of, thofe tney'call. 
Sorcches and Magagitas, ' k'~d thofe. other 
Gars that fparkle and have need of l:furtting;. 
as have beenfaid before. Hard Stones that have 
no Silter in-thetn} cawfe the» ramc ~A«lderu)'. 
in· Q!tickfllver,- wMJic!fore: l~king upon iG1r~ 
du<:ed to'white Powder as·afortfjlrd,.· if you·do 
.Rot difcern either black Oar or Margagiti 
amongft it, there was no ~ ilver contained . iri 
that Oar- whiCh was .cnfaid, and -is good- fop 
.nothiagL ~ 

, 1 I - · I , , , , 
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IF iit tlie lefiCr En&y, the ~ic:kfilver ·&c 

bright and entire, and fall. to worlr, layina. 
hold on the Silver, dlere is no need of ufllll 
a.ny other Material ; all Enfays are made with 
a VfJfy little ~icklilvcr,. that there may t. 
l'oom to u.IC: aay other Materials, if there be 
Occafion fer it, if not, that more ~ick.ftlver 
may be added, and tO tbe work of Refining 
performed with .greater Bcevity and Security, . 
as fhall lle fbe.wed hen=aiter ; and let not the 
Refiner ceafe •making Experi~ until the 
"ff'er Eni4y which he makes by Q!licld"!olver ., 
cwrcfpond with that"whidt he makes by melt-
~~ al)d let him ptot::eed re~yeJy in tho 
&J"C&Otr re~Ding of the Caxones • 

• , j ., 'l.- ,_ 

' · 
.: e· H -AP.: Jrnl~ 

C~ntinui"l the Ruks of t!Je !aft Cbapt,.., . 
. IOif&bing. _Oar. that bas need Df. .bunt--
. inv., . : ,·. · . '· · 

~ ' • ' · • j 

. . .; I ·. 
JF . the-! Oar haft· need .of ... urnillg, as hatlr 
. . r~n. faid Defore, , and dte :EnfayJ by melt-
lAg made, al}d the . Re6ner 1 affured o( the 
(t_ua~tity of Platlt the Oar ·c:.ontaU.. let him· 
burn it, obkrving the: R.ules of what he ia· 
to mix with it ~~c:onliag to :the JJi&nefS of. 
the Work, and the Convenience he bath tct· 
tcrfoun it.in~ but. in 110 CalC let bioi burn 
- aay 
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any o.r with Salt ; betides that it helps to 
calcine the Silver, it gives a ftronger force 
to tbofe ill Fumes which are in the Oar 

·to ~nc:trate into and fpoil the Silver. One 
aan« weB tdl. the ~ Numhet of Hours, 
wherein one ought to let Oar continue in the 
Fire, kt the fun: Rule to know when the 
Oar is well conditioned, is by enfaying fome 
of the burnt Meal; and if the ~ickfilver 
remain. intire and clear, and Silver flicking a-
bout it like driYen Snow, then it is burnt e-
noug~ and the Fire ~onrinued, will certainly 
prod~Ke ·tbis E~ . if dJe Oar be mingled 
with due Materials, and in a juft ~antity ; 
in orda to ·whidt, as alro in the Oars tbey 
call · Pacoe, let them make leffer Enfays tC) 

ltnow wmt ~aDtity of MateriAl& are to bt 
put into cbe :Furnace with evert Q..ttintal or 
Dar, but Mcaufe thefe.Erifays aore fe14om made 
111 they firoWl ~ let the fo)lo~ R.u~ 
8e ebferved. 

Wt.n the Oar in the Fvrnace leaves fntel. 
iiJJ& ill:, it is a Sjgn that ·it has difcbarged it-
felf of all the Su lpbU'I' lM'ld AntimMy that is 
in it ; wbcn that Oar charged with Betune, 
aad at the firft coming i»to the Fnmace, 
thcowing out a thick and black Smoak by 
~rees, fends ·forth a thinner and whiter 

·Fume ; it .Oiews that lnconveniftlte !o bt 
cured. · · 

W .hen ·Oar changes Colour, lofing the 
fparkling th:u it had, and of Negri/la becem.; 
ing P«o, it is a certain Sign that it is wen 
difpofed for the ~ickftlver, although t'R this 
there be exc;eecliog 'reat Latitude. 

. . That 
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That Oar which contains Copperas, if it:. 

be to be put in the Fire, muft fidl: be clearifed 
by wafhing in Meal, as hath baeri faid, other-
wife when it comes in the Furnace, it wiH 
become very red as may be fteA if one bum 
Copperas alone in the Fire. · 

When- En fay ing a JittlJ of the. Meal burnt, 
the ~ickfilver begins to look like Lead, it is 
a Sign that by the. Heat of the Fire, the CoP'" 
per, or lr90 which the Metal contains (to-
gether with the Mixture of Sulphur) the An­
timony or Margagita are turning into Copptt­
ras, and thaCi the. faller, the longer the Fire 
continues. · · 

Take a Pound of · the Meal out of the Fur-
Race, whilfi: it is hot put it inte a Vefi"el, anci 
pour Water upon it three or four Fingers deep, · 
then ftir it a .. ~le, al)d let it fettle, then if 
the W atFr t·u.rn white, or· fbin ones Nailr; 
01!' c;hang4 the Colo11r of the T.ags of Pointl 
put thereiRto, it is a Sign that the. Silver cal+ 
dnerh and ·dilrolvc:S· in the"Water like Salt; 
fave this Water in- a glafs Velrel, and pour 
Atore upon the Oar two or three times, or as 
often as is necelfary,. tiU it do notturn white ; 
and all the Silver that was cakined, will be 
gotten out of the Oar; Jet the Water evapo-
rate by a gentle Fire, and all the Plate will 
fettle in the Bottom, and become fit for ufe 
by melting. 

If tl1e Water into whieh the hot Oar was 
put, gives no Signs of the Silver being cal:. 
cined, dip polifhed Iron into it,. and if it come 
out colo\lred like Copper,. there is m11ch Cop-
Peras in the Metal ; wherefore wafu the Metal 
in the Manner as hath been taught, until it be 

cleared. 
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cleared of the Coppera~, and change not the 
Colour of Iron; fave the Waters of this Ope-
ration, for they are -very ufeful in the refining. 
Oar that have need of it, and if you fhould. 
take out and melt the Sedement that is· in· the· 
Bottom of that Water, fine (;::opper will be 
produced thereby, or Silver if any fucb have 
been calcined. . 

Enfay a. little of the Oar, fo difpofecl,. by 
~ickfilver, as hath been faid of the. Oars Pacos,. 
until by Experience you ha:ve found out (he_ 
Way how to refine in greater Q!!antity, fo 
that you may get as much Silver as you know 
that Oar contains by En fays of ~elting in the 
F'ire. Let nobody condemn thefe for t~dioos 
and unnecelfa·ry Curioftties, for there is no-
thing more profitable and important in thefc 
Matters, nor lefs commonly known ; and by 
the Care and Pains of a few Day~, the Ren-
ner will be acquainted with the Sorts and ~a­
lities of Oar that come to his Hand, ancl 
know how to proceed with · them • wilhout· 
wearying himfelf with m. aking Enfays; but 
for all that hath been faid, the Oar never 
comes to be perfecUy refined, until the Silver 
little or much that it contained be purified and. 
whitened in the Meal, and it is JlQt impoffible 
to put it in that Efiate. Since the Oi!rS Pacos 
of Lead may b.! reduced thereunto only by 
burning, and the Negrillos and others alfo, 
that have Sulphur in them which llains and 
blacks the Silver, although it mull: be a. long 
time in the Fire before it comes to this, and-
both one Sort of · Oar ;tnd the other muft 
have Boilings and Liquors often palfed thr~' · 
them, which do. cleanfe Md whiten the Sll·· 

ver, 
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-.er, fueh as Millo, Allum, Salt and others,-
the Oar being in this Condition, needs no o-
ther Material httt Qltickfilver, which in lefs 
than feur Days time will gather together all 
the Silver, and be very little confumed itfelf, 
becaufe"the fhort time of Operation; the Ab-
fence- Gf ill Q}alities, and the feldom times 
repaffing it through the Oar, will not regrind, 
'Or difperle it to Powder, whidt is the princi-
pal Rea !On of the lofs of ~icldil¥er, as fhaU 
be tbewed hereafter. 

CHAP. XIV. 

~f.er.ring until another Oocafuua, which-
.L.ritauy bc;in .dUe time will offer itfel£ co 

_ treat pttrpo{dy of ~iekfihrer, and fome Ez-
creJnents thereof, of no leiS Profit than Cu­
riofity ; fur the prefent, I £hall only fay with. 
that Phrenix of Science in his intelleeave Art, 
which all do follow, whQ treat of the hidden 
FhiloU>phy of.Metals, that Nature hath made 
this body of fo uniform a Subfiancc, and 
of Parts fo perfeGUy united, that even the 
Fire, his greatefi Enemy, as the Vulgar 
think. is not powerful enough by dividing to 
corrupt, and defiroy it as it vifibly doth all 
other Metals and Bodies in the World, ex-
cept Gold and Silver. The ~ickfilver re-
tains .itts whole intin: Sv.bftancc in the Fire,. 

if 
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·if it be prepared on Purpofe for it, which 
many Perfons know how to do, or elfe all 
of it will -fly quite away in the Form <Jf 
Smoak, and meeting with any body that 
refrdhes it ; it will condenfe therein in 
it's own ptoper Form without being dimi-
nifued one Hair, either in Weight or ~an­
tity; neither alfo ,do the ill ~alities that 
are ordinarily found in Oar corrupt Qyick-
filver in Veins_wherein it is begotten, nor 
in the Chefts wherei.q they refine, f<!r at-. 
though Copperas· do dilfolve it in that Matr!­
ncr that it feems to be C:Qilfumed, and ·be-;. 
ing fublimated in Copperas, and common 
Salt, it is transformed and turned into that 
which we call MtrNJry, . that one would 
think it were tt~tally deftroyed .-and turned 
into another Species, yet it is not fo, but 
all thofe Aooida.ts have their Remedies, 
aud it is neither impoiible nor very difti-
adt to quicken it ·~gairs, and unite it, and 
in it's .flace I OWl iliew how this is to be 
cJ.nc. 

CHAP. 
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CHAP. XV. 
~ouching the Caufes and Differences of that 
· which is called Lis. 

n Ui¢kfilv.er .dHfolved, and divided into very 
'L fi1btile Parts, .is commonly called by the 
Refiners Lis, which lhews itfelf like an Eye-
brow., in the·Matter Purunnia when the Oar 
is enfayed ; and from it the experitnced -Re-
finers take their · Indication of the ~ality of 
the. Oar and Condition of the Caxomes ; it 
is caufed by· the often paffing of it through 
the Oar (a Thing inexcufable in the ordi-
nary Way of Refining) although it hath no 
ill ~lity at all7 but if it hath Copperas in it, 
it will 'grind the Q!lickfilver in great Extremi-
ty, as hath been faid. If Quickfilver be with-
out any foreign lmpreffion upon it, and be 
difiolved into Lis, which is white, it is called 
Lis of ~ickfilver ; Lis of other Materials, 
is called that which is made by ~ickftlver · 
ef Tin or Lead; and Lis of Silver is the 
fine and fubtile Parts of Silver, made by the 
repaffing of the ~ickfilver through the Oar, 
but not as yet joined or incorporated with it ; 
which when it is, they call by the Name of 
Pella (which lignifies a Rlll or Pellet). ~ick­
ftlver is fufceptible of divers Colours, which 
appears in the Lifts according to the different 
Matter which accompanie5 that Silver Oar 

into 
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lnto which it is ·thrown ; 'thef~ Co.lowrs are 
ltlduQed into thtce Gmufis as'it ·were, \vhich 
co~prehend -under them Jev.i:ral . other s_pe.:. 
cies. ' · •! . · 

{
Clur. 

Thofe three 3-f:e Leud Coloured. 
· Spotted,. 

The ~ickfilver looks cleer, either when 
the ·Oar hath no Silver at all in it, or w~en 
the Silver it contains is fine without' any Al-
loy or Mixture ;: in that Cafe the ~ickfilver 
will attraCt, and cloath itfelf with thll Duft 
of fine Silver; without lofing the Livelinefs 
of . it's Colour ; which when it changeth, 
they call .it leaden, for it's likenefs untO the 
Colour of that Metal, although it always is 
accompanied with Signt that the Oar contains 
Silver, unlefs it be tha~ the Lead, for fo they 
call it, proceed from falfe Principles, and 
thofe have a manifeft Caufe, although little 
tak.en Notice of, as well as the other Proceed~ 
ings in refining, which hitherunto have been 
governed by Chance. It is Coppe.ras alone 
(the mortal Enemy of ~ickfilver) which 
gives it the falfe Colour- of Lead, in like 
Manner as it doth to oth,r Metals the Colour 
of Copper ; the other Lead Colour is a cer~ 
tain Sign of Silver, becaufe ordinarily it is 
made in raw Oar, that is mixed with d vers 
other bad Things, the which attracting to it-
klfthe Q!Jickfilver ; the ~ickfilver lays hold 
of, and carries away both the Metalt and alfo 
it's bad Companions, who give it that firange 
Colour; this is the true Ground of what is 

treated 
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treatedof in the r :uh :Ch~J#. ()(this Book, aad 
the &aeon of that AifcrriP~.that the black or 
obfc!lre Lis, or Colour of ~ic.k.6l:ver pro· 
celeds from Oar that is mixed with Iron ; if 
the ~ickfilver have a deep lead Colour, 
then it hath Lead itfelf in it's Company; if it 
be fomething -more clear, then it hath Tin; 
and if it look as if it were guilt a little, Cop­
per. Whether the Lis be of~ickfilver, Sil-
ver, pr #Jf .other Materials is: Cllfy to .he dif-
<;ern¢; for the Lis of Q!lickfuv~r is very fuae, 
white, but wanting ~icknefs, and when it 
fallstogether with the Water into the Tray, 
it doth not run up and down, but remains as 
if it ftuck to the Bottom, and if you rub it 
with your Finger, it will unite .into Lumps 
of ~ckhlver. The .Lis ef Silyer ihines, 
an~ is Jike Pinduft, odiner according to the 
R~iSof the Oar, when they let the Wa-
ter out from the Oar ; it runs about the Bot-
tom of the Tray, and if you rub it with 
your Finger, it will gather together into 
Pellets; the Lis of other Materials is as it 
w.er.e a middle Thing betwllen .the :Other two, 
and lJeing redu~d into a &dy by ,tuhbiQg it 
with Qne's Finger, it unita itfelf with the 
touched ~kkfllver. 

C.di.A:P. 
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CHAP. XVI. 

Whether it be jiJting at fir.fl to put in aU 
the !f<gickfilver, and tbe other .Materials 
1St unce or no 1 

T H E Oar being in good Difpofition, and 
the Refiner by the foregoing Rules being 

aH'ured how much Silver the Caxon contains, 
and what Proportion of ~ickfilver and other 
Materials is neceffilry to be put in, fo that 
when it comes to be wathed, it may yield 
three Parts of Silver Pdlets, and one of~ick­
falver. It may be doubted whether all the 
~ickfilver and Materials aforefaid, fhould 
be put into the incorporating Vell"el at once, 
or no : For the moft Part, if not all the Ar-
tifts of this Country did ufe to do it at once; 
until about twenty Years ago. When I came 
to live in the Province of the Lipts, I per-
fuaded them to the contrary, according_ to 
Rules, which I had learned in fuch like Ope-
rations, out of Raimundus Lui/us ; which do 
evidently agree with the ordinary Courfe or 
Nature, that brings to PerfeCtion all thing. 
by allow and gentle Growth, and not fud-
denly nor violently. A very little Fire is 
fi&Sici.cnc to burn the whole World, if the 

H cornbuR:-
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-combuftible Matter were put into it by little 
and little, proportionable to the Force of the 
"Fire; but if all that Matter, or an over-great 
Proportion of it Lhould be laid upon the 
Fire at once, it would choak it, and put it 
out. The natural Heat of Animals is fubjeCl: 
·to the fame lnconveD.ience, and the fame hap-
pens proportionally unto the Chefts of Me-
tals : Befides that by Experience it is found, 
that the extraordinary Cold of much Qyick-
fllver, doth accidentally bind up the Oar, 
.and hinder the Refine, as on the contrary 
any Heat haftens it. Moreover, if becaufe 
they have judged ill of the Remedy to be put 
into the Cheft, the Gaxon defpair, and the 
'·~ickfilver dilfolve, the Remedy will be the 
eafier, the lefs loofe the Caxon. And if there 
be need of ufing Tin or Lead, which cannot 
be applied without Q!J.ickfilver, that will be 
added with lefs Danger, ·the Q!J.ickfilver be­
ing in already. The fame Damage or greater 
follows, when they exceed in the Q!J.antity 
of Materials they put into the Oar which 
:hath need thereof, becaufeit dulls and deadens · 
the Q!J.ickfuver, fa that it will lay hold on 
no Silver at all, and can very hardly ever be 
reduced into that Condition it ought to be. 
After many Days fpent in repaffing the Qyick-
ftlver., and dreffing of the Oar, letthe Caxon 
be incorporated and wafhed with a third 
Part of ~ickfilver at the moft; and at firft 
put in half the Tin or Lead, tlJat is requifite 
to be fpent, for fo the Q!Iickfilver will the 
better lay hold of the Plate, and draw it 
out prefently before the Materials are can-· 
~YJD.Gd, w.hith they call Ap/qmgr: Whereby 

will 
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will be avoided the Danger of the dry 
Plate, which, like Froth, fwims upon the 
Water · that comes out, and is the Occa-
fion of much Mifchief. If the Caxon ftand 
in need thereof, proceed to put in more 
Qyickfilver, and other Materials, always di-
minifhing the Quantities proportionally in 
fuch manner, that it may go dry and not 
wet ; for fo there will be no Occafion for 
much Lis, and the Pellets themfelves wiU 
ferve to get out the reft of the Silver, 
whereby the Rrfining will be fooneft and 
moft fecurely performed. If it be needful 
to refine with Lime, the Rule already pre-
fcribed for Materials will not ferve, but 
the Lime muft be put in all at once ; and 
with it repafs the Caxon very well two or 
three Days befure you put in the ~ickfil­
ver, taking efpeciltl Care that you do not 
put in too · much of it ; becaufe it is the 
great Hinderance that the ~ickfilver doth 
not lay hold of the sreater Plate, and 
that is m•re hard to corrcCl: than other Ma­
terials. 

CHAp .. 
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C H A P. XVII. 

Of the repeated pajjing the !.tuiclcfihm· through 
_the Oar and tht E.lfoBs tbtreof. 

T H E chief and principal End of Jetting 
it foak through, is to divide the ~ick­

filver into feveral Bodies, that it may every 
where lay hold of the Plate ; aJfo with that 
Motion it is heated, and better difpafed for 
the W erk : And laft of all by that Frication, 
the Plate is cleanfed and purified (which is 
that they call waftin~ the Materials:) All of 
them, Things moft neceffary and important, 
although they caufe an unpardonable Damage, 
that hath been the lofi of many Millions in 
the wafting and confumption of QIJ.ickfilver: 

• For the Repaffing_s have been the Foundation 
of this Inconvenience, by fqueezing the 
~ickfilver through the groffer and finer Parts 
of the Meal into fuch little Atoms (which they 
call Lis) that fcarce have Weight or Dimen-
fion ; which when they wafll, the Caxon 
doth not fall down into the Tub at the Bot-
tom ; but being over~drowned and mingled 
with the Lamas or Mud of the Meal, it flays 
and 'is caft away with them. This Incon ve­
niencc may be prevented by two Cautioas; 
the one is, that the firft and fecond Day af-
ter the incorporating of the Meal of Oar in 

th• 
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the Caxon, they give not above two ~tfe 
Repaffings, fa that the Q!ticldilver may be. 
divided, but not into too fmall Parcels; be-

. caufe before it hath gotten a good body of 
Silver, it is fubjoa to part itfelf over finely. 
The Second is as abovefaid, that they put in 
the other Materials dry, and not wetted with 
Cl!!ickfilver, putting them in by little and 
little when it is moft in the Proportion, one 
Part of ~ickfilver to two of Pell~ts. Let 
nobody deceive themfelves, for although the 
Meal in the Caxon contain other Materials 
fufficient, if it be much bathed with Q.lick-
filver, that it iball be (ecured from the former 
Inconvenience ; yet contrarywife it will ra-
ther be (ubjea to a greater Prejudice, for o£ 
N eceBity the Repaffings will make Lis, ancl 
if it happen by Come Accident, as it very 
well may, that the Materials be quite con-
fumed ; inftcad of the Lis made of them 
will remain only Lis of Q.lickftlver. In 
the Lis of Plate there is not that Danger, 
that by the often llepaffings the Silver, ihoulcl 
be wafted or confumed ; rather it is thereby 
hetter refined, _and better embraceth and u-
niteth itfdf with the <ll&ickfllver. 

Hl CHAP. 
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C H A P. XVIII. 

Of divers Accidents, which happen in the · 
Way of Refining by ftuiclcfihJer, and 
their Remedies. 

· 1 N the Progrefs of this Kind of Refining, 
· divers Accidents are met withal in the 

Caxons (or Chefu full of' Oar ground to be 
refined ;) all which are difcovered only by the 
~ickfilver, which as in a Glafs reprefents 
the good, or ill Difpofition of the Metals, 
whicb in themfelves, by Reafon of the Fine-
nefs of the Meal into which they are ground, 
and a Mixture of Earth in the Oar, cannot 
be difcerned. 

If the Qyickfilver be very much charged 
above what it ought with Materials, that is 
to fay, Lead, Tin, Iron, or Lime (which the 
Spaniards call Qyickfilver Cf'ocodo) it will 
not appeai" round but flatter'd, or rather 
prolonged like little Worms ; and if you ftir 
it about the Tray without Water, it will 

. make Drops with little Tails, and fi:ick to 
the Sides of the Tray. And when it is of 
this Condition, it is a Sign that it is killed,. 
and it's Virtue obil:ruCl:ed from laying hold of 
the Silver. This Evil is remedied by much 
Repaffing, not without great Coil: and Ex pence 
of· time: The quickefr and moil: efficacious 
Remedy is Copperas, or the Water thereof, 

which 
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which I have £hewed how to make and t~ 
keep in the Thirteenth Chapter of this 
Book : Put it into the Caxones at the fame 
time, as you do . the . Qyickfilver, and other 
refining Materials, more or lefs, according as-
there is Occafion, and you lhall inftantly fee 
the Effect of it. The Reafon whereof is plain, 
for (as hath been faid) Copperas diffolved in 

. Water converts the bafer Metals into true Cop-
per; 'fo that the Qyality of Gold which they 
had before, and where,wi~h they choaked the 
Q.tickfilver, being turned into Heat (the Pro-
perty of Copper) it is the Caufe of reviving 
the ~ickfilver : From ·hence is grounded the 
Practice of putting Copper ground fmall into 
the Caxon, which is found very profitable for the 

-Purpofe afore1aid : Hence alfo it comes to pafs, 
that all Oar ,of .Copper, although it be rich, is 
not proper. to dear Qyickfilver with, or to be 
ufed in the Refining to-make it Aplomar, un-
Jefs it have a great deal of Verdigreafe or 
Copperas. The fame Account may be given-
of the Virtue that is found in thofe they call 
Magiftrates,. which they ufe in the Refining 
to qualify the Caxones with Heat, and to 
make them .Aplomar : Which Effect is pro-
duced from the burnt Copperas that is in it9-
as may be feen, in their Compofition, which 
for better SatisfaClion I .lhall here fet down. 

Burn Oar or Copper, and grind it well ;: 
then with an equal Qyantity of Salt knead it 
into a body together, and having made it int().-
Loaves, burn it again. 

Others. do mingle but one Part of Salt, with' 
two Parts of Copper Oar, which they make 
U.P. into. a. body and burn ; and to one Quintar 
. . H.4, GE: 
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c( that beaten to Powder, they add half a 
Pound of Filings of Latin. 

Another Magifi:ral is made of Lamas. 
Rclabes and Salt, an equal Portion of either 

IOundly burnt together. 
Another is made of that Oar wherewith 

they refine the Relabes and Salt put tegether 
in equal Portions. 

Another Sort may be made of Copper Oar~ 
ltelabes, Meal of that Oar which is to be re-
fined, drofs of Iron and Salt, all put together 
in equal Portions and burnt in Loaves. 

Another is made of three Parts of the La­
mas burnt, and one Part of Salt. Every one 
invrnting fuch like Compofitions or Propor-
tion$, according to his own Fanfy and Ex-
perience ; the Foundation of all thefe Magi-
ftrales being the Copperas which the Fire pro-
duces in them, as may be feen and feparated, 
from them, by any who fhall pleafe to go 
about it, according to the Rules that have been 
already delivered: Which feems to confirm that 
which Pliny U.ys, treating of Copper, namely, 
that it is bcgettcn of Stones burnt. 

Thefe Magifi:rales arc to be ufed with the 
fame carefulncfs as hath been already faid of 
the Materials; namely they are to be made trial 
cf before the incorporating of the Caxon, that 
by thefe Ieifer Enfays it may be known what 
Proportion is fit to be put into the Caxon ,ac-
cording to the Number of Q!!intals it fhall 
contain ; for if the Proportion do exceed, 
another great Inconvenience will be produced 
thereby, namely that whi<:h follows, 

CHAP. 
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CHAP. XIX. 

In profecution of the Chapter foregoing. 

A N Accident contrary to that mentioned 
in the former Chapter, and an Occafion 

of great wafte of ~ickfilver, is of the Cct-
lour of Lead; that is to fay, when it is-af-
feCted with ne other Material Inoonvenience,but 
only that of Difcoloration; and the Damage 
is the greater, if the difcolouring hath pro-
ceeded from Copperas, and that there be mucb 
~icldilver divided, and running loofe about. 
~icldilver fqueezed out of the Lumps, is very 
round and lively ; if it be divided, the Parts 
of it, although never fo fmall, do not run in-
to a cylindrical Figure, but into a Spherical. 
This Mifchief is cured by the contrary Ma-
terials, which as hath been f.Ud before, cleave 
unto the ~ickfuver ; nevertheleli the Medi-
cine, which by it's particular Q.ualities, At-
tra8ion, and natural Sympathy, cures this 
Evil, is Iron ; which re-unites the <l!Jickftl-
ver, and gathers it together into a .Body after 
it was diifolved, corrupted, and, in a Manner, 
turned into another Subftance by the Coppe-
ras : Which thall be treated of more at larp 
hereafter, when we fpeak of wafiaing tho 
Caxons. 

No certain Rule can be given, what Qpan-
tity of Materiala to put into the CuOQI, -that 
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ha\'e failed in the Operation ; becaufe the Mif-
chief and the Caufes th~reof are not always the 
fame. But this general Rule muft be obferved, 
that they do not repafs the Caxon with 
~ickfilt~r, till they have firft enfayed a 
fmall ~antity thereof, and thereby have un-
derftood what is neceffary. After that, let 
them take a third or a fourth Part of the 
Caxon, and mingle that with the whole Pro-
portion of the Materials, and ftir it well to-
gether, till it be very well mixed, and incor-
porated one with another; then mix this with 

· the refl: of the Caxon, ftir them very well 
, together ; for after this Manner the Medicine 
will be heft, and with moft equality diftri-
lluted in the Caxon : Efpecially if the Medi-
cine to be put in, be very fmall in ~antity • 
Have a care to ufe the Means that is r~qui­
ftte to avoid falling into the firft Inconvenience 

• ef overcharging the ~ickfilver, and remedy 
the fecond Mifchief with all poffible Speed ; 
becaufe otherwife the Copperas will transform 
-the Qllickfilver in fuch Manner, as if it were 
quite eaten up and confumed. When enfay-
ing the Caxon, the ~ickfilver is found in 
the Bottom of the Purummia Veffel, divided. 
in finall Grains not run together in a Lump,. 
it is a Sign the · Refination is imperfeCt, and 
that fome Httle hairynefs, or crifping encom-
paffeth the Pellets of ~ickfilver, and hinders 
them uniting. The Want of Materials is com-
monly the Caufe of this, or elfe the over-much 

· Allay of other Metals, whicn as well a . the 
Plate attra& the ~ickfilver itfelf. Repaffing, 

· 1he. Relabillo burnt, by Reafon of it's lharp 
·curtin&- ~aUty, IS profitable to deanfe the 
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~ickfilver. Some put in Alhes, but the moff 
proper and natural Remedy for it, is that: 
which they calf Millo or Allum, which makes 
the Silv~r white, and is very ordinarily to be 
had in great abundan<;e a~ongfl: the Mine& 
here at Potoji; and in Guoico de Santiago there~ 
is a Spring that runs continually with this AI,...-
lum Water. . 

When the Caxon hath not been repafi'e<f 
equally, or net ferved with as much Q.!ic~­

-filver as is nece1fary, or in fome Places doth-· 
not unite itfelf with other Parts of the Q.lick-
filver~ that had gotten Plate. already, the 

· Caufe thereof is·what they call dry Plate : In· 
Enfays you fhall fee it fwim upon the Relabes 
c:rifped like Froth, and if it be not skimmed~ 
ofF, and faved before the cleanfmg the Caxon..,. 
it will fwim- at the top, and run away with, 
the Lamas to the great Detriment of him< 
that owns 'the Oar. If the ~ickfilver be dry,, 
having neverthelefs Materials fufficient with. it, .. 
it is no Inconvenience at all, becaufe it wilt 
unite one with another the better,. or elfe that _ 
Part which the Materials po1fe1fed,.. being: 
wafted away, the other moift Parts remaia ia. 
the Q.lickfilver to unite it(elf with the reft o£. · 
the Pellets. That dry Plate whi~h wants .Ma- · 
terials, cannot fafely be gathered together: 

· by loofe Q.lickfUver, until the Caxon be rea--
. dy for cleanfing ; the proper Remedy for· this--
. is to repafs the Caxon with Pellets of Silver,,, 

not oyer fmall,. fo Lhall the dry Plate be co}... 
leeked together,. and the greateft Part of the.: 

· Lis alf<» if there m:re. any there.. 
- i 
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C H A P. XX. 
H(Jfl) to lcnow whelbtr or no the CtMton lJr 

ready for wafog. 

T HE R E can no certain time be pre-
fixed, wherein one is obliged to walh the 

Caxons. It's Maturity is haftened by fre-
quent Repaftings by the outward Heat of the 
Air, and the inward Heat of the Copper or 
Copperas, and other Things of th~ kind of 
Virtue, and fuch as dear and purify the Sil· 
ver ; a principal Caufe whereof is the burning 
of Metals. On the contrary, the Work of 
Refining is prolonged and ilackened by fewer 
Repaffings, if the Air be Cold or Froft, if 
the Caxon be over foul, that the Qyickftlver 
lofes it's clearnelS in pading through : But let-
ting pafs thefe, and other Accidents, let us 
come to the Point of gathering out the clear 
Silver mixed with ~ickfUver, leaving tlle 
Earth behind, which is called wafuing tlle 
Caxon, whereunto no fmall Experience is ne-
ceifary: For if the Caxon be not ripe for wafu-
ing, that Plate which the ~ickfilver hath 
llQt Jai~ hold on, !s likely to be utterly loft, 
or if 1t be not, 1t muft be ground over a-
gain, fo that at leaft one lofes much time and 
Labour, and Silver too in the Repa1Ungs1 be-
fides other Hazards. 

Th 
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The Rules hitherto delivered for the Dit:. 

covery of the Difpofition of the Caxon are 
fubjtlt to very great Error; fuch as it's appear-
ing fo well to Sight as if there were need of no 
more ~ickfilver ; to find the Lis of the Plate 
all gathered together and nnifhed, and that of 
the ~ickfUver beginning to come ; the Sub-
ftance of the Plate, and Qyickfuver being 
clear, and gilded as it were with other Signs, 
all of which do not fecure the Judgment from 
being erroneous, becaufe thefe may be pro-
duced by other Accidents befides the Maturity 
of the Caxon. The only fure and infallible 
Sign is to fee whether the ~ickfilver hath 
gotten all the Plate, which it ought to do ac-
cording to the Proportion fl1ewed by the leffer 
Enfay of Fire, which was made at the be-
ginning, and if it hath not arrived to that, 
although it hath many more good Si~ns than 
hath been already mentioned, wafu not the 
Caxon ; but take more fmall Enfays thereof, 
whereby you fhall ealily prove what Plate it 
contains, and what Remedy is necefrary to 
bring it to full Perfi cton : Which when it is 
attained, and the refined Subftance alone con-
tains the aforefaid Proportion of Qyickfilver 
and Pellet, ftrow fome Qyickfilver loofe upon 
it, and therewith gently repafs it two or three 
times in fuch Manner as it may go into the 
Copper better bathed, in the Proportion of 
thr~.-1! PaiLs Pt:iltt, ;md two of ~ickf!lver : 
Or at 'leaft two of Pellet and one of ~ick­
filver. Then gather up fome of the /.is that", 
remains, and put it to the dry Plate, and to 
the whole Mafs of Pellet, whereby they will 
be more wei,hty, and fmk better to the Bot-
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tom of the Caldron, and will rife and wafle· 
lefs in the boiling. Throw ~ickfilver alfo 
loofe into the Caldron (which they call a Bath;) 
when it begins to be liquid, incorporate there-
with that which the Caxon contai.Qed, and it 
will help to unite it the better ; and the more 
~ickfilver there was, -the fewer Inequalities.. 
like Oyfler 1hells will be produced. 

C I{A P.- XXI. 

'!bat the wajhing of the Caxons cauftlb 
the lofs and w~Zfle of ff<..uickjilver. 

ALL the Inconveniences that are and ·have. 
. peen found in the W aile of ~ickfilver,. 

which they term either Lofs or Confumption 
of it, are caufed by the walhing the Caxons : 
Until then nothing hath been lofi ; however,. 
one may be deceived in judging by the View 
even on Occafions, that have fometimes hap-
pened and may happen again; that they find·. 
neither ~ickfilver nor Pellet of incorporated 
Metal in the Caxon. For Accidents alone as 

. hath ~een faid, cannot alter the Qllickfilver 
fo as to corrupt and defiroy it•s Subftance ;· 
in the Caxon it is howfoever more or lefs 
difpofed to get out imperceptibly with the 
Water or with the Lamas. The immediate 
Caufe of this .Mifchief, is when the ~ickfil­
ver is made over thin without body ·or weight. 

. as it were ;. fo that it hath nothing_ to fink it 
to• 
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to the bottom of the Caldron ; and with the 
ftirring the Caxon when they wafu it, it mix-
eth itfelf with the Dregs and Dirt, and goes 
along with them, and there wants more or lefs 
of the ~ickfilver which they put in at firft~ 
accO£ding to their bettet or worfe ftirring the 
Caxon and ~antity of Lis. It hath been a great 
Error in thofe, that becaufe for fo many Years 
the beft Refiners in thefe Kingdoms have 
wafted at the leaft fo much ~ickfilver, as 
they have gotten Plate, therefore the ~ick­
filver is really and truly confumed in the 
Operation, not animadverdn!; the Evidence 
to the contrary, which continually paffeth 
throu&h their Hands ; namely in ·the Lamas 
and Relics of the Caxon where the ~ickfil­
ver hath oftentimes ftaid behind, accompanied 
witb a confiderable ~antity of Plllte : Which 
the Owners of Oar have experimented to their 

· great Damage, and the Buyers and Refiners 
of the Relics of the Caxon to their great 
Profit and Advantage. Others fpeaking phi-
lofophiC3lly fay, the Caufe of the Confump-
tion of the Q2ickfilverproceeds from the Con-
tention and Combat, which it hath with con-
trary ~alities before it can lay hold on the 
Plate ; and that thereby it is debilitated and 
c:onfumed. Thefe Men fay fomething to the 
Purpofe, if they could demonftrate the con-
·trary ~alities that are between ~ickfilver 
and other Metals, between whom there is ra-
ther a great Sympathy and Agreement, ~ick­
ftlver being the principal whereof all other Me-. 
tals are made, and alfo of the Minerals that 
ordinarily do accompany them ; but if thefe 
Men cannot prove the Caufe, neither will:. 
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the EM which they fuppofe, namely the 
DeftruClion of Ql.lici..fil ver follow: And there 
is certain Experience to the contrary, and here-
after £hall be fuewed a Way how to recover 
all the ~ickftlver, even out of the Caxon, 
that is moft fpoiled in Operation, and fomoft 
difficult to do it in. 

C H A P. XXII. 

CJ'be true Caufts of the uft of ~uidcfilver, 
and their Remedies. 

T H E Repaffings are rhe remote Caufe of 
wafting of the ~ickfilver, which is 

thereby ftrained and d1vided into very fmall 
Parts which they caH Lis : And although into 
whatfoever Oar, Earth or Sand, you throw 
Q!lickfilver, and repafs it, you fuall find the 
Effea aforeiaid, yet it is moft of all experi-
mented in thofe Oars which are called Soro-
ches ; which by their Weight and glairy Q.ua-
lity, do more eaftly cut afunder and divide 
~he ~ickfilver into minute Parts. 

Copperas is of it's own Nature a violent 
C1ufe of extenuating the ~ickfUver, 
as hath been often faid ; and hath ken 
the Caufe of the wafte of the greatdl 
Part of the ~ickfdver that hath been de-
ftroyed. There be other Caufes, which ac-
c:ompany and aOii\ the two f~>rmer in working 
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this i11Effe8: One is the Salt; which they ufe in 
refining, and wherewith they walh the Cax-
ons, which every body knows thickens W a-
ter; whereby not only the fmall Lis of ~ick­
ftlver, but alfo heavier things fwim and can­
not fink to the bottom. 

The Lamas which is mingled with the W a-
ter, and troubles it in the Caldron, thickens 
it, and doth yet more reftft the linking of the 
<l!Iicldilver which ftays and is thrown away 
together with it. 

Laftly, the Motion of the lnfl:rument where-
with they fl:ir the Caxon when they walh it 
by condenling the Force of the Caufes afore-
laid, hinders the Lis from finking, and croud-
eth it up to the top. The ordinary Repaffings 
in this Way of Refiniag cannot be wholly 
exc:ufed in this Matter ; but if the Rules alrea-
dy taught be carefully obferved, the Damage 
will be the lefs. Likewife already hath been 
(hewed the Way to clear Oar from the Cop-
peras, and to clear the Margagita's from their 
heavy and glafi"y ~alities. Salt may be got-
ten out of the Caxons two feveral Ways, and 
preferved for Ufe to the Caving of many Ducats 
a Year, now commonly fpent in that Com-
modity. · Put the Oar into Caxons made 
fmooth and round on the Infide without Cor-
ners or Angles as is often ufed ; let them ftand 
a little floping, only fo much as is neceff'ary, 
that all the Water may run to one Port of it; 
where there muft be a Hole for it to run out at 
in convenient Seafon, but ordinarily kept 
ftopp'd. When the Caxon is ready for walh­
ing, fill it with abundance of Water, opening 
and ftirring about the Oar with the Hove, that 
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tLe Water may penetrate through it the better: 
·And having done fo a pretty while, open the 
Hole, and let the Water out into a V eifel 
provided on ,Purpofe to receive it ; where it 
will either congeal into Salt, or remain in 
Liquor as it is, and will be ferviceable for the 
Operation of other Caxons. Repeat this two 
or three times until theW ater that comes out 
doth not tafte brackiili. If the Caxon was 
to. have been wafhed in three caldrons, wafh. 
it in fix, whereby the Water will come out 
twice as clear:t and With very little Mud or 
:Sediment. 
· The :PelHe wherewith they ftir the Caxorr, 
rnuft not be ufed always in the fame Hand, 
becaufe the Circles going coaftantly parallel, 
the fmall Parts of the Quickfilver, and tb& 
ery Plate go along together with-them; and ne­
yer ericounter one another to unite them-
f.ei.ves into a bigger Body that they may fink 
to the .Bottom; Wherefore after :five or fix 
turns with the right Hand, take as many more 
with the left, and fo proceed ; and becaufe 
this cannot fo conveniently be done in the or-
dinary wafhing Places, put into the Caldron a 
thing like a broad.P.eel, whieh oppofite to the 
Courfe and Motion of the Peftle may difturb 
the March of the Qlickfuver and dry Pla~ 
and caufeall the Content of the V eifel to meet 
and unite ; excepting that which is at the 
Bottom, whereof there is no Neceffity, becaufe 
of the Bath which it is to fuffer. Cover the 
Veifel with Plates of Copper, or Iron ~ick­
ulvered, to which Side foever of the V eifel 
the Lis comes: It may flick thereunto, when 
the Caxon is wafhed ;. the Lis is eaftly :gotten. 
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together, by fweeping the Sides of the Vefltl 
with a Piece of Shoe Leather~ a Piece of a 
Hat~ or a Piece of Cloath. 

C H A P. XXIII. 

To malce the Pine Apples, and to clear them 
of ~he ~ickfilver. 

H A V I N G taken the Plate and ~iclt­
ftlver together out . of the Caldron, and 

ftraining it thr~wgh two coarfe Clothes wetted~ 
to make them the thicker; having beaten it 
alfo with a Battledo.r to fque.eze as much 
~ickftlver. th.rough the Clothes as is poffible: 
Make Pine Apples of the dry Pellets in·Moulds 
fitted for that Purpofe ; which are called Pine 
Apples from their Similitude to ·that Fruit by 
reafcn of their pyramidal Figure: And of thofe 
Pines that have been reafonably well ftrained~ 
the fifth Part will be Silver, fo that one hun-
cred Pound of Pellers will produce twenty 
Pound Weight of Silve'r. The Pines that 
are made of richer Oar arife to lefs Profit than 
thofe that are 'made of poorer, becaufe the 
Plate in the richer Oar is more coarfe and 
fpungy, than that which is contained in the 
poorer. In the ftraining of the Qyicklilver 
though never fo carefully, fome fmall Parts of 
the Silver will go along with it, and the 
more in Qyantity by how much the more 
Moifture there was in ·the PelletS when they 
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began to firain them : The like whereof is fcen 
in Water mixed with Clay, which although 
it be firained with never fo much Care. will 
not look clear and pur.e, but muddy and 
troubled, by reafon of it's Mixture with the 
Dirt; and the greater ~antity of Water there 
was, the more Dirt llrains through alongwith 
it ; but letting it lland quietly a while, it will 
fettle and gather itfelf together, and leave the 
Water clear. In like Manner, in the Velfels 
wherein they preferve the ~ickfilver after 
they have done refining, and made the Pine 
Apples, after a few Days the Pellets of Silver 
will fettle and gather into a body together. In 
the refining \York of St Cathari1Jts in tbc 
Lipts out of the V dfel, wherein they kept 
their ~ickfilver, I faw as much Plate gotten 
of the Kind afore&id, as would have made: a 
great Pine Apple. 

If the ~icldilver be heated, it becomes 
thinner, and will carry away more Silver in 
the Straining; alfo when the Pellets are llrained, 
that are gotten by boiling, although it be done 
with very much Care, yet Plate will pai a-
long with the ~ickfUver ; and if you will 
let it fiand a Days time to cool and fettle, aud 
firain it again, you will get more Pellets of 
Silver. 

The LoiS in clearing the Oar again from 
the ~ickfilver hath been great and irre-
coverable, as may be gueff'ed from the Ex­
periment thereof in this imperial City at this 
prefent, when the trading in Metals runs but 
low : And yet Ctlmmtmibus t11J1tis above thirty 
thoufand Pieces of Eight are walled by the 
Expencc of Qllicldilver. How vaft a Sum then 
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hath been fpent by ~icldilver, in the many 
other very rich Mines belonging to this 
Kingdom. This Inconvenience hath proceeded 
frem want of Care in feeing that the Canones 
and Caperucas (whidi arc the Names of the 
Veffels they ufe in the recovering the ~ick­
lilver) be made of very good Stuff, and £hut 
ClltiotJOy dofe in the Place where they join 
together. The Clay whereof ufually they 
are made is very fpungy and full of Pores, fo 
that the Water foaks through and fweats out 
at them ; then it is no Wonder that the 
~ick-filver attenuated by the Violence of the 
Fire (which widens the Pores of the Veffel 
alfo) evaporates through the fame; and is ex-
haled and loft. To fay that any Part of the 
~ickftlver is deftroyed or periiheth by the 
Heat of the Fire is only the Imagination of 
thofe that underftand not the Uniformity of 
it's Subftance, as hath been £hewed before. 
Make the Caperucas and Canones of fuch 
Stuff as you make the Crucibles, and that In-
convenience will ceafe, and the V effels will 
laft for ever (becaufe they are fo mightily con-
denfed and refift the Fire) unlefs fome acci-
dental Blow or Knock do break them. In 
that noble Town of St Philippi of Aujlria, 0-
rurt, famous for Abundance of Mines both 
of Gold and Silver, on the Top ef a little 
Hill which ftands above the Church of the_ 
RlmfJUtria, there is a little Vein of white 
Earth, whereof they make Veffels for Ufe, 
which after they are baked become fo "dofe and 
firm that they are not inferior to the beft 
Chiu. I was the firft that made trial 
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and publifued the Ufefulnefs of it for the 
making of Crucibles with very good Succe& 
to thofe that had need of them. And I do not 
doubt but there is fuch Kind of Earth about 
this City of Potofi, where nothing h~th been 
found wanting that any wife belonged to the 
obtaining or refining of that Abundance of 
Riches, which Nature hath beftowed upon it: 
Although hitherunto much Bufinefs, and a 
1hort Time of abode here, hath hindered me 
from finding of it out. But where fuch Kind 
of Earth is wanting, mingle the Clay, whereof 
you make thefe Veffeli, the hetter with the 
SCum or Drofs of Iron grQund very fine, and 
make it up and, bake it very well ; and there 
fhall not be fo much ~ickfilver loft in the 
Ufe of them as is by ,thofe now ;in common 
Ule. The . Canones muft be glaz•d ·on the 
Infide, the Caperucas not ; becallfe the violent 
Heat will melt . the Glafing, and make it 
run. 
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CHAP. XXIV. 
Other fofer Ways of clearing the Pine 

tlpples from ~ick-Silver. 

THE heft Velfels for this Purpofe are made 
of Iron or Copper beaten to the Thick-

nefs of a Piece of Eight, or fomewhat thin-
ner; and for more Security, that the Velfels 
may the better endure the Fire, they cover 
the Copper V eifel with a Coat of good earthe~ 
Ware on the ·out~de. Not many Years ago, 
fi>me People began-to ufe thefe Copper V elfels 
cafed . with earthen Ware, and left them ofF 
again, becaufe they underftood not the Nature 
of them, nor how to ufe them. The' like 
happened in the Province of the Chickas, which 
oW:d their .refining Velfels as above faid, be-
caufe they heard that in their Neighbourhood 
in the Lipes, l was working after that Man-
ner •. The Caufe of thefe Miftalces fuall be 
lbcwed in the Difcourfe which follows. 

The fuorteft, heft, and moft fecure Way 
of clearing the Pine Apples from ~ickfllver 
is in this Manner. Make a deep Velfel of 
Iron wider at the Top than at the Bottom, 
containing more or lefs according to the 
Quantity of Metal intended to be cleared at 
one Time : Set it upon a Trcvet gf ftrong 
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earthen Ware, or of Iron cafed with Earth 
in a Furnace of fufficient BignefS to put 
Wood or Coals under it, as Occafion fuall 
require at a Mouth made for that Purpofe. 
The Reft of that Furnace both the Top, Bot~ 
tom, and Sides is to be very clofe ; excepting 
one little Hole at the Top where it ihall be 
found moft convenient to give Refpiration. 
Difpofe the V effel aforefaid in fuch Manner 

- as they do that which they call the Cannon 
in the ordinary Way of ufing ~ickftlver; (o 

·that it may look out above the Top of the 
Furnace one large Finger's Breadth or two, 
that it may the better join with another Vefl"el 
to be put a~top of it, which may ferve in-
_ftead of the Caperuca. Put ~ Pellet (or 
Mettle aforefaid) well kneaded together in 
Cakes of what Form you pleafe into the Vef-
fel, and ldl the Plate fllould melt and ftick to 
the Iron V eifel, let it have a thin Coat on 
the In fide of earthen Ware ; or fuch as Cru-
cibles are made of. Cover this Veffel with a 
Jarge Limbeck Head made of hammer'd Iron. 
or Copper, or of very good earthen Ware 
well glaz'd; and out of it draw a long Pipe 
a little fioping, the Cavity whereof in the 
narroweft Place, namely the Extremity, let 
be no lefl'er, than the Bignefs of one's little 
Finger. Let the joining of the Limbeck with 
the V efl'el below it, be ftopped very dole 
with Galt ; then in a fecure Place, that doth 
not feel the Heat of the Furnace, let there be 
placed a great V efl'el of Stone or of other 
Matter full of cold Water ; wherein to let 
the Nofe of the Limbeck enter two Finger'• 
Breadth. Blow up the Firo ia the Furnace, 
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from which the ~ickfilver flying in the 
Form ofVapours to the Top of the Limbeck, 
the Coolnefs thereof prefently reduceth it into a 
Body again, which runs down through· the 
Nofe into the Velfel of Water aforefaid. The 
Limbeck fhould now and then be cooled on the 
Outlide with wet Clothes, and the Water into· 
which the ~icklilver falls as it becomes warm 
fhould have more frcfh Water added to it. 

Here place the Cut • 

.A. The deep Vell'el oflron, or Copper. 
B. The Head of the Limbeck. 
C. The Nofe of it. 
D. A Trevet. 
E. A Bafon or Velfel of Water to receive 

the Qlicklilver in. 
F. The Furnace. 
G. the Mouth of it. 
H. The Hole to draw out the Afhes at. 
I. A Hole open at the Top of the Furnace, 

whereat the deep Iron V effellooks out a little," 
and is joined to the Limbeck. 

K. Is a Chimney to let out Smoak, and· 
give Refpiration to the Fire. 

The Trouble and Hazard of keeping them 
clofe in the Joint with Clay or Galt, may be 
rxcufed, by making the Place wher~ they 
fbut one upon the other a Handful and a half 
higher ; or if to that Size of them, that is now 
in ufe, they put at the Bottom on the Outlid~· 
and fill it two Fingers broad, fo that the lower 
Velfel may come up very clofc upon it, and 
cannot enter further into it. A little lower 
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• than the Caperucas come, are plaoed the 
·.· CandleHick-Foot, as they call it, whereupon 

they fet the Plate and the Pine-Apple. The 
Candlefrick-Foot comes up about four Fingers 
higher. than the .Mouth of the lower V elkl, 
which they call the Cannon; in the which, 
on , the one Side, four or ftx Fingers lower 
t;han the Fire ufed to be, enters in a . fmall 
Pipe of cold W ~ter, at a Hole made for that 
Purpofe in the Cannon, without difrurbing 
the Caperuca at· all, l>!!caufe. it is not to go in 
ftrait, but with a little Liberty. Over againft 
this Hole there is fuch another, out of which 
runs. as much Water as enters in at the former, 
whereby the Cannon is always kept full, and 
the Water in good Temper to receive the 
~ickfilver withowt any Prejudice. 

If one feparates the ~ickfilver by the Lim-
beck, they may do the fame thing, clapping 
a Ring of Copper of two Fingers breadth, and 
other two Fingers deep, to the Mouth of the 
)Q_werVeffel; fo that the other Veffel may 
eafily be let in and out, wherein the ~ick­
filver is to be faved. Into this Circle the Lim-
beck mufr be fitted, and, to prevent it's being 
blown off with the Force of the Vapour of the 
~icldi.lver, the Limbeck mufr be kept down 
with W e_ight on the Top of it, or tying it to 
fome other fixed Thing ; or making a Ring on we Top of the Limbeck, pafs a Bar of Iron 
through it, both Ends whereof afterwards re-
maining fixed in two Wails built on each Side 
of it for that Purpofe. 

~~ End of the Second /Jook· of A L O.MS.O 
BARBA's Att of Metals. 
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Of all Manner of M 1 N E s and 
M r N E R A L s, from the Gold to the 
Coal; with plain Diretl:ions and Rules 
for the finding of them in all King-
doms and Countries. 

And alfo, 
The Art of Melting, Refining, and Aff'aying 

of them is plainly fuewn; fo that every 
Man of an ordinary Capacity may, with a 
fmall Charge, prefently try the Value of 
fuch Oars as thaJI be found either by Rule 
or by Accident. 

To which io added, 
A real Experiment, whereby every one may prefently 

try whether any Piece of Gold that lhall come to his Hands 
be uu~ or counterfeit, w:thout defacein& cr a:terlra the 
Form thereof, and more certainl7 than any Goldfmith or 
Refiner whatfceter can do. 

ALSO 
A perfeCt Way to try what Colour any Berry, Leaf, 

Flower, Stalk, Rrot, Fruit, Seed, Bark, or V. ood will 
Jive; with an infallible Method of rreparing Coloun, whic!l 
lhall neither ftain, nor fade, like ordinary Colcurs. 

Very D~ce1Ury for eoery cne to know, whether he trne11 by 
La: d or Su, or in whatfoercr Country, Dominion, or Plan• 
h:ion he may r:lide. 

The Whole founded on the Experience of 
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TO T·HE 

·R E ·AD E R. 
HER EA.S ·diverfe Reafons 
have joined together to move 
me to take in hand this 
7'ajk, I will declare Jome 
few of thofe that mtl!J give 
the be.ft Satisfatiion to the 

Reader, in this Manner fo/lQWing. Firfl, 
-when I conftdtred the great Ntm~ber ·bf 
crreafure and Riches which lieth hiddm in 
the Belly of the Earth, tmJ· doth no Good 
at all ; and alfo . the great Benefit whith 
might acctue to diverfe Kingdoms and Cot/11-
lries, by Jetting People to· Work, not only 
in the difcovering lbem, lmt alfo in the 
Jeveral Operations ahout the Digging, Melt. 
ing, and Refining of them ; alfo when I 
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To the REA n E R. 
confidered that the moft Part of the Mnes 
hitherto difcovered have come by mere Ace;.. 
dent, I thought that I could not he better 
empluyed, than to give Rules and Dire&iions 
for the fame. For though it is not impof 
fibk, that if two Mm he font to feelc a 
'.thing that is loft, and one of them he hood. 
win1'd, and the other have the Ufe and Be­
nefit of his Eyes, yet the Perfon hoodwinlc'd 

- may cafually ftumhie upon it ; nevertbeiefs 
it istwenty to one that the other fhould have 
f~unJ it before him. So in this Cafe, I 
Jare hazard a Wager of twenty to one, that 
there will be more good Mines difcovered 
within fevm Tears after the di'VUlging of 

. theft Rules and Diretlibns, ·than bath been 
in .Jwentyjeven Tears before~ A!fo when I 
. conftde.red that many. Minerals found out by 
Accident bath. come to. no Good, by reafon of 

. the Dijlance of Place from Rifiners, and 

. }Jm of Judgment and Experience ; for that 
the Finders thereof were loath to come Jo 
far, and Jpend fo much Money upon an Un­
certainty, as the Cf'rialthereof would require, 
I thought I could not do a better Deed, than 
)o .fhew the Manner Qf fuch Cf'rials, in JUGb 
plain Man11er, that every Man may try the 
fame in his Ship, w Chimni!J Corner,. wi/.b 
lilt/e Cojl and Labour. 



To the R ~: A n !: R. 

And the '1ruth of this I can witneft by 
Experience; for when I was a Youth, and 
bad no Skill in ·theft Affairs,. I happened 
upon a JMineral fair to foe to, and coulJ, 
find no Man nearer than an hundred JMiles. 
which could inf0f'11J me of the true J7alue. · 
thereof; whereupon, rather thlln to he at 
fuch Charges as the 'l'rial r:erptired, 1 
Juffered the fame to he neglet1ed~ 

And though that the Rules and Diretliom 
given in this Bo1k he exquifite, and give 
flrong Signs of Metals and Minerals, yet 
I would he loath that any Man jhould bt 
thereby ani111ated to take in hand great 
Vfl'jages, tmd confume his Ejlate in th1 
Purfuit of this Defign, deeming them to be 
impojfibk ever to Jail, but rather to make this 
a Part of his Bl!finefl, when be Jhall come 
to fucb Places as yield flrong Probabili-
ties. · 

And fo far I am from em;ying the former 
Ways in finding them by accident, that I 
ha·ve pa,tly tllken this Pains, that tboft 
which fhall hereafter be found by auident 
may not be neg/eBed, as I conjeilure, that 
t111lny have been bJ· t11J own formerly men-
tioned. . 

For I cou/J. wifh that many Men had the 
like Fortune that one bad, who in .Jbe climb­
ing up of the great :Mountain Potofi, in the 

· IGngdom 
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To the R E A D E R~ 

Kingdom of Peru in the Weft-Indies, toolr. 
hold of a young 'l'ree to flay himfelf withal,. 
and there!ly ·plucked it ttp by the Roots, 
whereunto there did adhere good Silver Oar;. 
11Jhich 6eing tried, and Jotmd rich, bath e'TJer 
finu 'been wrought ttpo11, and innumerable 
CJ'reafure and Riches have therebence been 
Jigged, to the Yalue of many btmdrd Ml-
lions of Pounds Sterling. . . 

~ 
Tour hearty Well.JWijher ~ 

G. P. 
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I. TRRA VE Ls through the whole Empire 
of CHIN A, viz. I. Voyages from 

Siam to Pekin, and Reception there by the 
Emperor. 2. A Defcription of the Cities, 
Houfes, and chief Buildings. 3· Of the ChiM 
Soil, Canals, Rivers, and Fruits. 4· Of the 
peculiar Charafur of the Chinefi Nation, its 
Antiquity, Nobility, Manners, and it's good 
and bad Q!.talities. 5. Of the Oeconomy and 
Magnificence of the Chi11eje. 6. Of the Lan-
guage, CharaCter, Books, and Morality of the 
Chinife. 7· Of .the Wit and Temper of the 
Chinefo. 8. Of their Policy and Government. 
9· Ancient and modern Religion of China. 
10. A general Idea of the Obfervations Philo-
fophical, Mathematical, and Phyfical. With 
an Account of the Conquefl of China by the 
CfOrtars; and a great Variety of entertaining 
Particulars, too tedious here to mention, being 
the moft authentick Account of that Country 
and People. Written by the learned LEwis L E 
CoM T E, Jefuit, Co1ifejfor to the Duchefi of 
Burgundy, and one of the French King's Ma-

.. ·thematicians. Tranflated from the heft Paris 
Edition, by an eminent Phyfician, and adorfud · 
with froeral curious Copper-plates. 

2. RA v's Proverb', and North Country 
Words, & c. printed together ; a new and 
beautiful Edition, containing many injlrufliv1 

Maxims for all Degrm of People, from the King 
to the Cobler; gilt, &c. 5 s. The Curious may 
have it beautifully bound in Morocco, finilhed 
wjth a Border of Gold on the Cover, and gilt 

-Leaves, at 7 s. 6 d. 
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A 

D I S C 0 V E ··· R ·Y 
Of all So R T s of 

Mines, Minerals~ 8tc. 

C H A P. I. 
1f?herein is demonflrated the natural Catift 

of the Generation and Produffitnt,- Of 
.Mountains and Metal;; whereby 'tbt 
Seekers may obtain a good compttenJ M£4! 
Jure of Knowkdge to guide them whert to 
ftek for the other Eternal Signs. 

II 0 L 0 MO N faith, that H6/t 
diferrttJ hreaks the Heart ; but 
the Dejire obtained,· is a 'IT, 
of Life : If Hope only defern:O 
break the Heart, then Hope 

fruftrated muft needs break it a great deal 
!]lOre. 

To 
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( I 73 ) 
'To the End therefore that our Hope may 

not be too frequently frufrr;¢ed, I will fidl de-
clare the Places where there is no Probability 
to' find out Metals, and afterwards I will 
£hew where there is {hong Probability : And 
'then in the next Chapter I will {hew how to 
go about the Work, · to find out the {hong 
Sigris which may rightly guide the Seekers to 
obtain their Deftre. 
. And firfi, the~;e is no Probability that a~y 
Metals can be generated near unto the North 
.and South Poles of the Globe, for thofe can 
by no Means have any convenient Matrix far 

. fuch a Ge.neration, being by all Probabilities 
notbing., but two Hlands of lee ; for if they 
were any Thing elfe the Courfe of Nature 
mufr needs alter, and change, and run pre-

_Kntly out of Order. 
· For as there is in the burning Zones a con-
tinual Exhalationof Water, and rarifying of 

'the fame into Air : So there mufi needs be in 
'the North and S<;>uth a continual Condenfation 
·of.Air into Wate'r to fupply the fame again, 
clfe the Motion cannot be perpetually cir-
(:ular. · 

· . Now wh~reas the North and South Parts, 
by ReafOn of their Coldnefs, cannot fuffer the 
faid ·condenfed Meteors to defcend in Form of 
Water, but in the Fori:n of Snow, -Hail, or 

·fame· Subfiance of like Nature, which there 
cannot melt' in the Sup{rficics for ·want of 
Heat, it is very probable that the new Accre-
tion this Way produced,. doth prefs down frill 
with it's Weight the faid Iflands of Ice to-
wards the Center, where . the central H9t 
melteth it off ~ontinually, by which Means 

I 3 the 
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the fpherical Form of both Earth and Water 
are perpetually preferved. 

And if any Man be of a contrary Opinion, 
I will not envy him; but as for my own 
Part, I will fell my Intereft and Hope of 
Metals in thofe Places for a Farthlng, al-
though I had a Device that the Cold there 

·could not prevent my feeking for them. 
Alfo in Vallies and plain Champain Coun-

tries, there is no Hope to profper in this De-
fign, for the Womb of fuch Earth is not apt 
for fuch a Ger.eration, the Reafons whereof 

·will prefently follow. 
' Now that we have left us no other Places to 
feek in but the l:ocky Mountains, I will fpend 
the reft of this Chapter in demonftrating the 

·natural Caufe of the Generation of RockS, 
Mountains, and Metals, and fo proceed for-

.-ward. 
And firft, I will fet down the Opinion C?f 

others with their Confutation; and laftly, the 
: Confirmation of my own Opinion by irre-
. fragable Demonftration. 

!:lome have thought· that the mighty Creator 
· made the vaft, deformed, and craggy Rocks 

::nd Mountains in the Beginning. But this 
:~ppeareth to be an Opinion, whereby great 
Di!honour may refleCl upon the Creator, who 
befidcs his Omnipotent Power, doth conti-
nually make ufe of his admirable Wifdom, 
and exquifite Artifice in all his Works, and 
made nothing deformed or unfit for the ufe 
for which it was created : Now the Earth 
being ordained to bear Fruits for the Ufe of 
Man, ;;.nd Rocks are not fit for that Purpofe, 

. . it 
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lt plainly appeareth that they came not by Ac""' 
cident. 

Some others have thought that they came 
by Accident, but yet that they were pro:luced 
by Accreation in Length of Time, even as 
Warts, Tumours, \V enns, and Excrefcences 
are engendred in the Superficies of Mens Bo-
die5: And of this Opinion I myfelf was in 
my Minority, till fuch Time as by praaical 
Experience I found out a more probable Opi.., 
Bion. 

Now for a plain Demonftration, let this 
Experiment following be tried, and I make 
no Q!eftion, but thatJt will fatisfy every one 
that hath an inquifitive Difpofition. 

Let there be had a great Retort of Glafs, 
and let the fame be half filled with Brimftone, 
Sea coal, and as many bituminous and ful-
phurous fubter.meal Subftances as can be had :-
Then fill the Neck thereof half full with the 
moft free Earth from Stones that can be 
found, but thruft it not in too hard, then let it 
be luted, and fct in an open Furnace to diftil 
with a temperate Fire, which may only kindle 
the faid Subftances, and if you work exqui- .· 
itely, you ihall find the faid Earth petrefied, 
and turned into a Stone : you fhall alfo find 
Cracks and Chinks in it, filled with the moll: 
tenacious, clammy, and vifcuous Parts of the 
{aid Vapours, which afcended from the fub-:-
teraneal combuftible Subftances. 

Whereby it appeareth that the fame Thing 
is done by Nature, and that the Rocks and 
craggy Mountains are caufed by the Vapours 
of bituminous and fulphurous Subftances 
kindled. in the Bowels of the Earth, of which 

l 4: there 
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there be divers fo well known, that they need 
not be here mentioned : Alfo it appeareth that 
the Veins of Metals are engendered in the 

• Cracks and Crannies of the faid Mounuin~, 
<>ut of the moft clammy and glutenous part of 

.the faid Vapours there adhering, where the 
Cold gave them leave to be congealed and con-
dcnfed. 

Now concerning the Exaltation of the 
Mountains above the Vallies, it appeareth to 
come to pafs by the Water in former times, 
whofe Property is to wear away by it's Mo-
tion the moft loc.fe earth, and to leave the 
more firm Ground, and rocky places higheft ; 
but whether this was done by NDoh's Flocd, 
or by the Sfa in former Ages, is doubted. As 
for my Opinion, I refer the Reader to my 
Book formerly mentioned, and if any Man. 
be in Doubt of this, let him take the Stone 
formerly made by Art, and place it fo, that 
the Motion of the Water may work upon it:. 
Mit! you fr.all find it worn moft in the Ioofdt 
Place~, and leafl: in the more firm compaeled. 
Places; thereby tbewing the natural Caufc of 
Mountains and Vallies. Alfo if a River 
fbould be turned out of it's Courfe, and the 
Bottom thereof accurately ccnfidered upcn, 
hew the Water by it's Motion hath worn 
away the Earth moil: in the loofeft Earth, and 
Jeaft in that which is more firm, it doth evi-
dently clemonfirate the natural Caufe of Hills 
and Vallies, and tl:e Unevennefs of the Earth 
caufed by the Motion of the Sea in former 
Ages. 
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C H A P. II. 

Wherein ii foewn ' the Signs of MinenitrJi 
Minerals, with the Manner bow. to work· 

· tqfind the fame •. 

W H EN we come· to rhe rocky and ctaggy 
, · · Mountains, ·tbe· fir& thing we are to ob~ 
fer.ve~ ,is the. Barrennefs oh:hem ; for the: 
more 'barren they .ate, the greater Probability 
there is· that they C0ntain rich Mines and Mi-· 
nerals. · 

· The next Work is -to find out the·Springs-·. 
Q( Water ifi"uiAg out of the · faid Mountains,, 

, , and. thofe. being fo\lnd,. a 'Qllantity of the fltid. 
Water is to be boiled in a -new clean Pipkin,. 

·to: the: Confsfrency- of thm Oyl; but not fo · 
thtck. as a Sirrup, and .when it is-almoft coM,.. 
~~n to put in · ;m Urinal; and tQ fet it in the: . 

. c-.oldeft Place that can be found for three E>ay.s,. 
then to play the.· Phyfician, and to obferve·it 

· u"ql!li~tely w.hat :Reftdence it yieldeth : If no-
. thing fettlo but a black Earth or Mudtl; it is a . 
:Sig~'Q.f Coals : if foine 'Part tberJof'fb3ot'i~­
: ~ Ice, o.r .a Subfbnce Iikelce or Vitriol~ then· . 
. to obferve the Colounhereof ·":if 'it be green> 

' 'f cr ~l.ewi1h, it is an evident Sign of Copper ; 1 • 

W~1tdh,. then i~ : may figrtif\r 1-l'lY othet Me~\ · 
·. \VUhQut ExceptlO!ij J . , • ".\ 
, _, ' 
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The next Work is to go to the bare Rocks, 

and there to find out the Clifts, Cracks, and 
Crannies ; this done~ to go to the-Top, or rill 
you find fome Grafs growing right upon the 
Top of the faid Crannies; and then to obferve 
diligently th~ kind of .that Gl!.fs, and how it 
di{fereth from other Grafs, ordinarily growing 
in the fame Mountain~ not only in Form, b_ut 
alfo in Colour, which Colour lheweth the grea-
teft Difference in the Heat of Summer; for the 
fubterraneal Vapours ifruing out of the Orifice 
of Mines differ from thofe which ilrue out 
of moR . folid Places of the :M.ountains. · 

The next Work is to fee if. there be any 
Marcafites, to pe fou~d in _the. Superficies of 
the fai~ :Mountains ; which though t~y are 
ufually of d~vers ~lours., and feldom good 
for any thing, yet they are fl:rong Signs of 
M,inerals withrn, being themU:lvcs the Spume 
and Fro~~ of the better Metals, breathed forth, 

. even as Drink qrea~t\l up it's Yell: or Froth 

. tq the Superf\cie~. . . . . . .. ; . , · · 
. . Ar.d if ~hey be; put in ·an: ordinary Fire, 
thq w4l .turn black, . and yield a Smell of 
Br.ifnjlow, , 4rfi~~,ic, A.11timf1111,. or .fome other 
thing, ComJllonly .called or· known by the 
Name of a .middlt M!!ltr4.L , 

~ · : _ The n~t W or~ i!! to try the Operation 
.~with th~ Yirg~le .. Jif!intA~·. as henci:lth : is . deda-
_red.;, a~d_ wh~re .it, ibrweth: :Jtb'e' ftrongefi: 
~Signs, a:;. js. ij~ewife beneath hltlght:; and alfo 
·the Place is. moll ac~u}l"d with the 
other Sil¥1S formerly mentioned ; ·there, by 
.d~ng o~ boariog, try ,your Fiortuaes. 

The Operation with the : Ytrttilt~ dit~;,a 
is thus to be performed : Some obfenre a fet 

! I . . Day 
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Day and· Hour, with certain Words and Ce-
remonies at the cutting up of the fame,. 
which I have found ro be little to the Pur· 
pofe. Thus I wrought about Midfummer, in 
a calm Morning : I cut up a Rod of Hafel, 
all of the fame Spring"s Growth, almoft a 
Yard long; then I tfd it to my StafF, in 
the middle, with a fhong Thread, fo that it 
did hang even, like the Beam of a Balance : 
thus I carry•d it up and down the Mountains 
where Lead growed, and before Noon it 
guided me to the Orifice of a Lead-mine, 
which I try'd, having one with me with 
an hacket of Iron and a Spade ; and within 
two Hours we found a Vein of Lead Oar, 
within lefs than a Foot of the Grafs: The 
Signs that it fueweth is to bow down the 
Root-end towards the Earth, as though it 
would grow there, near unto the Orifice of 
a Mine ; when you fee it does fo, you mu!l: 
carry it round about the place, to fee that 
it turneth in the String ftill to the fame 
Place, on which Side foever you ftand. 

The Reafon of this AttraCtion I conceived 
to be of· Kin to the Load-frone, drawing 
Iroa to· it by a fecret Virtue, inbred by Na-
ture, and not by any Conjuration, as fome 
have fondly imag_in•d. . . 

And the · Reafon of this my Opinion was, 
llecau(e that in divers of my praelical Ex-
periments I have obferved an Attraaion be-
twixt feveral things, · like that of the Load-
Aone and lroh ; and if it were to good Pur· 
9ofe, I fu.ppofe that I cotild fhew more Expe-
rience of tltat Kind ~ any M"n in Eng-
lflNi. . 

I 6 Now 
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Now in the new Plantations, as NtW• 

England, Yirginia, Bermudas, &c. where it is 
lik~: that few or none have ever try'd, that had 
any Skill in thefe Affairs, it is very probable . 
that the Orifice of divers Mines may be dif-
cerned with the Eye in the Clifts of the 
Rocks in many Places, as fome have been in 
England at the firft, before that Men grew: 
a little skilful, and thefe to be loft and ne-
gleaed, were a Shame to the Planters; for 
tbcfe Mines if they prove rich, would yield 
more gain in one Year, than their Tobacco, 
and fuch TriBes would . yield in their whole 
Lives. 

·cHAP .. III •. 

Now that we are come to the melting and 
refining of Mrtals, I will begin firjl 
with the Oar of Lead, becau.fo that is 
one of the moft common Metals · found iiJ 
theft Nr-rthern Countries. . · " 

T H E firft Work therefore to. be done, is 
· · to have a little. Grate of Iron. about a 

ltoot broad, . like. fuch as are ufed in a Still 
to make the . Fire upon: This is to be placed 
i.n your Chimney-corner with loofe Bricks, 
one Thicknefs underneath, and empty: in the 
,Middle~ . t9 giv.e Air. to the: Fjre, ; t}len lay 
more Bncks above four Courfe high, r~~ 

about. 
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~bout, and' if they be laid without Morter;. 
the Fire will burn the better ; then fill it 
with Char-coals kindled, in the midfr where-
of fet your Melting-pot, with one Pound of 
Lead-oar, and fout. Ounces of Filings of ll:on·' 
mingled together,. and fo blow to it fhong-
ly with a pair of good Hand-bellows, till it· · 
be well melted down ; then let the Pot be 

•taken out with a, pair of Tongs, and fetr 
to cool ; when it is cold~ break it, and'" 
knock df the brittle Cinder lying upon the. 
Top of the Metal with an Hammer, till 
none be left but the malleable Metal, which. 
you may alfay and. refine in; the Manner 
following:. Take a little Tefr made as be-.. 
neath, and place it in the middle of your 
Chimney ; lay Allies about it, about fix In--
ches broad, and as high,. or rather . higher. 
than your Teft ; lay Bricks abo:ut. the · Afhes 
to hold them up; one Brick Thicknefs, · andt 
two Bricks broad, then Ly .about, half a Peck 
of Char-coals upon the , Tefr· kindled, aridi 
when they are almofr oonfuined, and the 
Tefr red hot, put them by-alittlein,dle midil! 
over the Tefr, and lay over a piece of goodi 
Oak-wood .abput five Inches fquare; andc 
eighteen :Iru:ffi:s long ; lay, it fo Upofl' two. 
Tyle-ihea~dll, that ·it may ·lie about an Ibm 
and · an half above the T eft, . thcin · Ia y : on 
more ordinary Billets .ana fome , Char~coals. 
amongfr ; make the Fire about· it. fo ftrong as. 
to roafr a Pig, then blow to . it. a little, tiU 
the Fire burn clear,. then put upon the Teft 
two Ounc;e8 of yf>Ur Lead, .and blow· to it 
ge~ttly, and in three quarters of an· Hour, 
all. the. Lcad.,will be confumed, ·~1d.the. Sil'CeD 

· will 
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will lie in the middle of the Teft like a little 
Bead or Pearl ; then put afide the Fire, and 
let all be cold. 

Then you may weigh the Silver in a pair of 
Gokl·fcales, and fo caft it up how much there· 
is in a Tun ()[Lead. I have thus try'd many 
Oars, and have found them to differ in Good-
nefs of all Sorts, from forty Shillings worth 
worth of Silver in a Tun to thirty five Pounds:· 
worth of Silver in a Tun, and there is no 
Lead but it · holdc:th fome Silver, yet it is not 
worth the Refining, unlefs it yield eight or 
ten Pound upon a Tun at leaft. 

The Tdt may thus be made : Firft, let 
a Smith inake a Ring of Iron about four 
Inches vride, and two Inches deep, and a quar-
ter of an Inch thick, and as wide above as be~ 
neath,. and without a Bottom. 

Then burn · Mutton and Beef-bones iA 
the Ftrc till dley be white r then beat them 
fmall m .a Morter, and .ftarce them fine like 
Meal ; :then: with a~ little ·Beer or Water 
temper a fmall Part thereof like Pap, then 
put fo .JIIuch more of the dry Powder by 
little and little, ' as will· mab it fo ftjjf that 
it · will be made into ~'3 .l Ball, ; but remaiD 
clarnnaifh, betwixt PowdeJ'I aad Pafte ; theA 
with a PeftTe ftainp it: gttndy into• your Ring 
•ill it be Top-fun, . bein~ :kt upon · .an ' eires~ 
Boa'l"d;, then ·1bmp · it .a little lower ·in the 
Middle, then at the Edge8, alld fmooth it with 
a flight Stone, or fome round GlafS, fo ftt it 
in the Chimney Corner, to dry a Day or 
two, and it is ready for y<lu~ Work, • ·. i • · 

lf' you put •· quarter· of l;in Ounce of SM· 
divert, and a6 IDU¢h. Sak'1Xtf.C rmmgled lcgtr-
- ' ther 
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ther with y~r Powder of Lead, and \Filings 
of Iron at your firft melting, it will melt 
fomewhat fooner, and with lefs blowing, be. 
fides that the Cinder will part cleaner from the 
.malleable Metal. 

4nd. if you want Char-coals, you JmY 
burn Wood in an Oven~ irui:when it is red, 
an4 hath doJ¥: Jmoaking~ you may fet up the 
Oven-lid, and damp it. · 

Or you may do the like in an open Chim-
ney, and damp_it in an earthen.P~ or CO¥er 
it with Allies ; or damp it in a Hole io the 
Ground, by co~ring it with a Cover, or with 
Afhes. · · · · ' · · · ·' 

Any of thefe Coals will ferve to make y~ur 
Alfays and Trials. A$ for DireCtions for great 
Works here is nothing intended in this little 
Book; but only to be fure 1Vhether tpe Work 
will quit the Coft ; wh,kh if it will, then. PrO-
vifion for great W:orks 'will ea~ly_be brought 
to·pafs.. . . . · · . : . 
· And ir you want Pots, you may be at ~boice. 
whether you will ?~y· the fame at the: Gold.r 
fmiths, or Potters m Lond'm;, who fell _ Fla11-r 
tiers . Mel~ing-pots, or make them you~;fdf. by 
this DireCtion following ; . . . · _. 

Ta~e- right Flanders Juggs, fucb ~ •hq 
i,lfually put. Bottle-beer in •. beat them,to .lin., 
Powder, ancl' fearce them fine as : Mfal; ta~' 
t)f this Meal , four ~ound; of .._the fine, ~ow~ 
der of '10bocc9-pipe ·Clay: one t'ound, ;temper 
the!ll togc:ther'with the red faitiili Water, th~ 
Jtrueth out of an Horfe Dunghil, beat it ftrongly 
\lpo.n: a bro:td, B9al~ witli -~ Ro':"li.ng-pin, till 
it be tliff Pallc, tl~en fa!l]IOlf . your .Pots:ijP9~ 
a piec~ ·of Wood, · tuhied like' a Top, only 
' · ·· let 
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let the fuarp End of the Top be thicker amF 
flatter than- an ordinary Top ; then fet them 
to dry· in your Chimney Corner a Day or 
own.; when .you uf~ them, fet them in the 
Fire at the firft kindling ; and fo let the Fire 
il::al upon them ci.U th@y' -be red hot ,; then 
put iri your Metal and -Ingredients, and cover 
it with a. Tile.fucta_rd;-. or eover of Iron, and 
10 melt it down . 

. , --~--~~----------------~----

.... ·.- -: .. ·,_,eHAP. IV. 

T HIS Metal ·may be melted down llke tile 
Lead, only omitting the- Filings of Iron i 

but-when· it is melted it 'i~ riot malleable, till it 
be .CO~~unded_ w_ith Cllr,t~in . :fr?porfions of 
other Metals, wl'l'Ich I wi\1 ·(lot decl<,~-re, be-
cau(e· it is a Secret- of Weight belangirig to 
tbe Pewterers Trade. . 
· And as for refining df it~ :f' -am· fure it 
cannot be done by any Ai:tifi,ce ;: for I fuppofe 
that l ;have1try'd more Experii1J.et:Jts about _it,_ 
t~an.:ciriy teh Men ,in England,·, be-caufe' that l 
~w t~ ¥-efi~r~ <=?:uld n9t d1>, it·f· therefore ~­
!eok· the · more .Paf~s a~d tn~il{!I'Y,, t_o .'bnp~ 
1t ,to· pafs ;_ wbtdl 1f 1--could . h-av,.e affeCted,. 
J do 'verily believe· it would ~ave' proved . a 
rich ,Metal ;- but the _· mar~ I 1try'a ·¢e. w_orfe 
J: fpeed, ·for· at ·rhe laff 1 mel'te.d GolO ·am{ 
Silm• ·equ.tr· {in{ts :with: · th:e Tiu,, thinking 

_: ' ., •• .; · · · • ,._ · 1 •'-L. v· . . J tlier.ehi-
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thereby to bring it down into the Lead, and 
to make it to drive fair, and refine kindly, but 
all was ,·ain, for the Tin poyfoned and con-
fum,d fome of my rich Metals. 

Now as there is no Hopes of any Royal 
Metal ever to be gotten out of this Mineral; 
to fupply the Shortnefs of this Chapter, I will 
fhew a Way, bow every one that hath a mind 
to meddle with thefe Affairs, may have good 
poffibility to enrich themfelves and their Pofte-
rity ; and be out of Danger to undo them-
felves, or to damnify themfelves in any Man-
ner of Value that is confiderable. 

For my Meaning is, in the taking in hand 
of this Task, to do Good to all, and Hurt to 
none ; and that no Man from henceforth thall 
need to be at a quarter of Charge, Study, or-· 
J-abour, which I myfelf have undergone. 

Therefore feeing that if the moft ingenious· 
and exquifite Ways be taken in the Defign 
that Wit can attain unto, yet it is but an Ad- l 
venture; for fometimes all the Labour may 
be lot}, though not often, if good Heed be 
taken ; and fometimes Mines may be found, · 
which will not quit the Charges to be wrought 
upon. 

Therefore, as wife Merchants will not haz-
zard all in one Bottom, fo let this never be 
any Man's Defign totally ; for now there is 
no fuch need but they may do all that can be 
done at fuch fpare Times, as any Gentleman,. 
or Man of ~alitv, ufually fpendeth in Haw-
king, Hunting, Gaming,. or othcrPleafurcs; 
whereof he needs but fet a part of that Time: 
fo.c thefe Puq~ofe5; having the moft part of his 
\V or k done to his Hands in this little Book. 

Ii 
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If the Refiners fuall grudge at me, for dif-

dofing fome of the Secrets of their Trade~ 
I will anf:wer them in this Manner: Firft, I 
myfelf have fpent the Time of divers Appren-
tifuips in thefe Affairs, and therefore claim a 
Privilege to difclofe my Experience for the 
public Benefits at my Pleafure. 

Secondly, I affirm, that there can be no 
Damage to any Refiner, by the divulging of 
thefe Secrets; but on the contrary, a great 
Probability of much Gain to that Trade ; for 
that, here is nothing but the Skill to make 
the Affays difclofed fur the Searcher's Satisfa-
aiona 'before he ta~.e in hand gre2t works ; 
wl1ich ·if he find Caufe fo to do, I advife him 
to chufe the heft Workmen that l1e can get, 
and one that l1ath been long experienced in 
thefe .Works and in fo doing he fhall ,Prof per 
the better in his Defign: and if every Year 
{orne increafe of that Trade fhall be enter-
taint<! in · thefe Affairs, aa there is good Pro-. 
bahl.lity they: mfly ; , the reft will have Caufe . 
tp give me Thanks for my Pains, rather than 
opprobrious Speeches. 

CHAP .. 



CHAP. V. 

1/'ccrdn fs_ jhcw:~ the Operation of Iron. 

AS for the melting hereof, feeing that it 
is no Work to -be done in the Chimney 

Corner, I will' turn over the Reader to learri 
the Prall:ife thereof i_n every Country almo~ 
where he thall come. : 

As for the Refining thereof it may be: 
done in this Manner : Take Filirigs of Iron 
two Parts, Antimony one Part, it will melt 
down like· ~ur Lead Oar ; take the pure 
Metal~ whtch will be much more brittle 
tnan: the Lead was, and melt it' with four 
times a~ much Lead as it weigheth, 'thert 
refine it, . 'as . before: is ta~ght; if you know. 
the Goodnefs of your Lead before, you may 
know. the Augmentation out of the Iron; 
which· will 'not quit the Charges out df any 
Iron made in thefe Northern Countries~ not 
yet out of Spap.ifh Iron ; but what it may 
ao· out of Iron made in . the bu'rnint Zone 
{ know. not ; but I conceive it may do 
weH, if any fu~h lton can be found and · made 
in that Climate. 

It is true, that good Gold may be ex-
traCted out of any Iron, but not by .any 
common Way;· but by a tedious, laboriousi 
apd cofi:ly Way ; and when all ·is done, there 
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will be no Gain, unlefs it be in Conceir-~ 
which fatisfieth no Man, but thofe who are 
of my Difpofition, who think Experience to 
be tloe greatefl: gain in the World. 

C H A P VI. 

'Wherein is }hewed the Operations of CoJp"er~ .-
FIRST, take your Oar, and break it into 

little pieces, about the Bignefs of a Hazel 
Nut ; then lay a Leer of fmall Char-coals 
an Inch thick in your · Chimney Corner ; 
then lay on. your pieces of Oar; then lay on 
JDOre Char-coals an Inch and an half thick 
upon the · Oar,_ thell 'kindle ancllet the Fire 
burn· out of itfelf, : · · · . . 

Then beat it in-to h1JaU Powder,. ~nd mingle 
it with your Sandiver, and Saltpetre, as you 
did your Lead, without· any Filings of Iron, 
and fo melt it down as yo1,1 did your Lead 
Oar; only this Difference mull: be ufed, . by 
Rea(on that . 'it is harder of Fufion than the 
Lead Oar ; therefore you PJuit lay the B~icks 
fomewhat wider i:ban you· ~id for th~ Lead, 
that it may hold more. Coals ; bcfiJes that 
you mull: take the clloicefl: Coals :that can 
be pick'd out, .and no very .finall ones amongft 
them ; alfo you mull: have ·two Pair of Hand--
Deliows, and two Men to blow very firongly, 
aud fo melt it ~ow.n.. . 

As. 
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As for · the refining it -iS need!efs to fhew. 

the Manner ; fqr : uo CL·p~r in there Nor~ 
thernCuunt~ies holdeth any ,n .y<ll Metal~ tha~ 
is confiderable ; neither Englijh ·nc- r' Daiztz.i.c 
Copper ; yet in Re-garq that m fome iy!ines 
in llungary. there is generated G9lo, Silver, 
and Copper, ail in one Mafs of Oar ; and 
alfo in Regard . th1t if ~ny Mines bf Cop-
per lhau · pe. difcover~d in J?ir.;ini< or other 
Sou~~er~ ·<;:o~~tries, ~h~re i~ fo!Jl(: good Pr;~ 
babahty that at may con tam .royal. ¥etal i 
therefore I will .ili~w the Manner how to re:. 
fine it_, and alfo to · part the Gold from the 
Silver, if it contain both to;;cther. . 

Fir!l:, . ·melt one' Ounce of Copper with 
four. Ounces o'f ·ruch Lead as yQu know the 
Goodnef$ qf, before ; ·then refine it, and' by 
the Aug'rnentation, yo·u.lhalt know the W o~th 
-of the ·royal Metal . contained in i:he Cop~ 
per. · · . .. · · .. 
. If you would'try wheth~r- the Copper con7 
taincd ariy Gold in it, put;; the Afiay, 'fliz.. 
the little Bead or Pearl of Silver into· good 
Aqua-fort is well purify'd before, and if all 
dilfolve then the Copper held no Gold ; but 
if it leave a black Powder und ilfolved, that is 
Gold ; for Lead holdeth no Silver that hath 
anv Gold in it at all ; therefore it is evi-
de~t that the Gold came out of the Co~ ' 
per. 

But if it happen, as often as it doth in 
the 'refining of bafe Metals, efpccially Tin, 
Iron, ;rod Copper, that . the little Bead, or 
Pearl remaining in the middle of the Te!l:. 
is not bright and lhining, like the Eye of 
a Bird, or Filh, but rough, black, and full 
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of Scurf; then if it be but a littl~in Q..uan-
tity, and that the Teft be not crack'd, nor 
full of Clifts, then put to it fome more of 
the fame Lead, whereof you know the Good-
nefs, and drive it off again as you did at 
the fidl: ; and re-iterate this Work till the 
Alfay be pure and clean like a little Pearl, 
or Bead, as it ought to be. 
· But if it happen .that the Teft is very 
foul, as often it cometh to pafs in the Re-
fining of fitange Minerals, as Marcajitts, 
tnd . ~fpecially thofe which the Mineralifts 
call by the Name of Droifs Dirt ; then 
there· is n<'i Way but to let all cool ; and 
then to dig it out, and with more Lead to 
inelt it again in a Pot, and then to let it 
cool, and then to break the Pot, . and to 
beat off the Cinder with an Hammer, tiU 
you come to the malleable Metal, and you 
inay be alfured that no Royal Metal will 
ftay in the Ci11der, but fink down into the 
Lead, through· an AttraCl:ive Virtue betwixt 
thein, · 

CHAP. 
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C H A P. VIT. 

Wherein is jhewed the Operations of Silver. 

A S for the melting thereof, when it is 
found in the Mine of Lead, the Ope-

ration is taught in the Chapter of Lead ; 
but if it be found by itlclf, or mix'd with 
Gold without Lead, as many times it 
cometh to pafs, thc;n it is to be beaten to 
Powder, and mix'd with Sandiver, and Salt-
petre, without any Filings of Iron, and fo 
melted down like the .Lead Oar ; only 
the Fire muft be fomewhat fironger. . 

Then it is to be melted with four tim~ 
as much Le-.ul, whereof you know the 
Goodnefs ; and fo to be refined, as before 
is declared. 

But whereas fometimes this Oar is fo 
ftrongly mix'd with Sparre,. and fiony 'Su'b-
ftances, that it cannot be feparated there:-
from, by any common Manner . of Work 
ufed by the Refiners, then this Courfe is to 
be taken with it : Firfi, beat it ·into fmall 

· Powder, then walh away with Water the 
greateft part of the TerreHreity and Filth ; 
then dry the Powder, and ufe . it in this 

, Manner: 
Firfi, . melt ·four Ounces of Lead, and 

wbell it is melted, put to it four Ounces of 
Quick· f 
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~icldilver, made hot in another Melting-
pot : but let the Lead be almoft cold before 
):OU put it to the Qllick-fi:vcr; but yet it 
muft be done whilfi that the Lead is li-
quid. 

This done, caft it into an Iron Morter, fet 
w:rrm before upon Embers, and it will be 
like Pap; then prefently with a Pell:el, la-
bour in one Ounce of your Powder, or 
two at the moll:, till it be incorporated ; 
or .fo much thereof as will incorporate ; for 
the {hong and earthy Subll:ance will not in-
corporate with the Lead and ~ickfilver by 
any /t rtifice whatfoever : but the Silver, if 
any there be, will forfake the earthy and fiony 
Subflance, and join itfelf with the Lead and 
'Qyickfilver by an attraCtive Virtue. This 
done, put it altogether into a Melting-pot, 
with a little Sandiver and Saltpetre, and !l'elt 
it down as you did the Lead Oar ; only this 
mufl be obferved, that the Fire muft be more 
'mild at the firll: a great deal, till the Qyick-
filver ·be evaporated, and more ftrong at the 
lafi, that all may flow well together. Then 
t.ake out the Pot, and let it cool ;· then break 
it, : an<f with a Hammer beat off all the Cin-
der iJ.nd Scurf, tiH nothi·ng be left but malle-
able Metal. · 
: 't·hen refine it according to the common 
Manner b~fore dechired, and cafi up with 
your Pen the Augmentation that is more 
than the Lead yieldeth of itfelf: And if 
tl,lere be no Augmentation, then that Mi-
neral Stone contained neither Gold nor Sil-
ver ; . for this is the mofi exqui.ftte Way 

. in tbe World to reduce Gold or Silver, 
which 

Digitized byGoogle 



( 193 ) 
which is hard to be reduced to a metallical 
Body, through being fi:rongly mixed with 
either corrofive Subllances, or any other 
Fitth ·which hiildereth it's Reduction ·:-There-
fore if this Way fail, you may fet your 
Heart at refi: for the feeking out of any 
other Devices :whatwcver, thOugh the gli-
ftering Sparks contained in the faid Mi­
nerals do never fo ftrongly invite you ; and 
you may conclude with the old,Saying, that 
all is not Gold that glifters. . . . 

But if it profper,'and yields any Augmenta-
tion that is confiderable; . then if you defire to 
know whether thete was any Gold tnix'd with 
the Silver, as oftentimes there is, where Silvel' 
is found without Lead, then put the little 
Bead, or Pearl of Silve,r, which remained on 
the Tefi: into .lquafortis,, and if all diflplve, 
then there is no Gold in that Mineral ~. bu~ if. 
a black Powder remain~ then · that is Gold, · 
and the ~antity may be found by farther 
Trial. 

. ( 
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C ll A P. VIII. 
Wbtrti# is jbtflled the Optrations t1{ Gold, 

and real .&ptrimmts fl>htreby a11y Man 
may preftntly try wbtlhtr any Piec~ of 
Gold be true or ccunte~Jeit~ wilbouJ fit. 

· facing or altering the Form ~hereof. 

As for the melting of it ; if it be found 
mix'd with Silver ~r, :u oftentimes it 

cormth to pafs, them it is to be melted, re-
fined, and parted from the Silver, with Aqua­
fwtis, as is before declared ; and if there be 
not five times as much Silver a& - there is 
Gold in the Compofition, then you muft 
put to (o much, or el(e the Aquafortis will 
not diffolve it. 

But if it be found in Grains or Powder, as 
oftentimes it is, then you muft put to it Bo­
rax inftead of Sandiver and Salt-Petre, and (o 
melt it down as you did the other Ol!rs before 
mentioned. 

Now as this Metal is the moft rich of all 
the reft, and moft thirfted after, I will en-
large my Difcourfe for the gaining of Means 
to find it _..OUt; alfo I will fhew the Reafon 
w.hy .thi.s J;Q,Yal Metal is JllllnY Times found · 
pure of -it felf, with Jittll: or no Mixture of 
Qther bafe Metal with it. 

And 
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And firft, whereas it is often found in the 

Sand in Rivers, Itt no Man think that it 
coul~ be generated there, b~t that the fwift 
Motion of the Water from the high Moun-
tains, brought it thither, with Earth and alto-
gether, till fuch Time as the Motion of the 
Water grew more flow ; and fo according to 
it's Property, being not able to carry forward 
frill both the Sublbnces, did ftill carry the 
Earth with it, and let the heavier Body link. 

Therefore I would have thofe that have Oc-
cafion to deal in the hot Countries where 
Gold is ufually generated; to make trial in 
all fuch Rivers which run from great Moun• 
tains with a fwift Courfe in fuch Places, 
where the Motion of the Water beginneth to 
-grow flow. 

And for this Purpofe he may have a little 
Bucket of Iron that will not lie in the Bot-
tom, but on one fide, which Side mufl: have a 
Shoe like a Shovel ; fo that being drawn a 
little forward, as it lies in the Bottom it will 
fill itfclf with Sand : Which you may try by 
grinding it with ~ickfilver whether it con-
tain any Gold: For if there be any Gold in 
the Sand, it will mix with the ~ickftlver 
willingly: Then you may w:Uh away all the 
Sand, and ftrain the ~ickfilver through a 
Skin of Leather, and if any Gold be ga-
thered into it, there will remain a Ball in the 
Leather : Then you may evapo~ate the 
~ickfih·er from the Ba.Jl in a melting Pot, 
and fo melt down the Gold with a little Bo­
ra1t. 

Alfo fornetimes Gold is found in Rjvm, in 
Powder and Grains, f.1r diftant from any 
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Mountains, of fwift l'v;otion of Water: This 
plainly demonfirates that the Earth thereabout 
contains Gold, a Thing ufually in• hot 
Countries, and that the Water in that Place 
had a convenient Motion to wear away the 
Earth, and to leave the Gold behind; and 
this is man:fcftly fecn by Experience where 
they wafh wholl" Mo~ntains of Earth with 
Water, thereby to feparate the Gold from 
it. 

Now as I have formerly affirmed that all 
Metals in general are generated of the clam-
my and glutenous Part of the .fubterraneal 
Vapours arifing from bituminous and fulphu-
rous Subfiances, kindled in the Bowels of the 
Earth, it behoveth me to thew how Gold, 
uch a fixed Subfiance, can \Je found pure of 
itfelf, and not . mixed with other bafe Me· 
tals. 

And the Reafon of this can be no other, 
but becaufe that all other Metals whatfoever 
will putrify in the Earth in Length of Time, 
and turn to Earth again ; but Gold will never 
putrify by Rt:afon of it's excellent Compofi1 

tion, being made of a balfamic Sulphur, or 
Fatnefs, which is incombufiible, and differeth 
from the Sulphur or Fatnefs contained in 
other Metals, even as natural Balfom differetb 
from all other Oils, and fat Subfiances : So 
that though it be an Oil in thew, yet it will 
fink in Water, whereas .all other Oils will 
fwim upon the Top of the Water. 

And this is the Caufe why Gold fin~eth fo 
eagerly in Water, which may be proved by 
weighing a twenty Shilling Piece of Gold, 
againtl: a Brafs Weight, and then letting the 
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~kales fink in a Bafon of Water three or four 
Inches deep, the Gold will there over-we.gh 
the Brafs about nine or ten Grains by Reafon 
that the Brafs is more incl.ined to fwimming 
through the combufl:ible Fatnefs or Sulphur 
in it's Compofition ; and as for the twenty 
Shilling Piece, fo for any other Piece of 
Gold whatfoever according to it's feveral 
Brafs Weight you may in like Manner try 
whether it be true or cauntuftit. 

Now whereas the Subll:ance of Gold is 
not fubjcCl to putrify in the Earth by any 
Length of Time, it is probable enough that 
othrr Metals might be generated with it at 
the firfl:, and afterward purrifi·~d and confumed 
from it in Length of Time, leaving the Gold 
pure, 

For I have drawn Iron, or a Subfl:ance 
much like to Filings, or Atoms of Iron out 
of grain Gold that was brou~ht from Guinta 
with a Load:..fl:one, which feem'd to be Iron 
not fully putrified and turned into Earth. 

And the Reafon why the hotter the Coun-
try is, the richer the Minerals are, can be no 
other but the fame, that roall:ed Meats are 
fweeter than bo!led Meats, or raw Meats : 
The Reafon whereof is plain, for that the 
rawilh and unfavory Part is exhaled by the 
Heat of the Fire, leaving the fweeter Part 
behind. 

Even fo in hot'---Countries, all that Part of 
the fubterraneal Vapours, which here is . 
condenfed into Lead, and other bafe Metals, 
can there have no leave to congeal, by Rca-
fan of the Heat : But is all or mofl: Part there-
of exhaltd out of the Mines, leaving behind 
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the royal Metals, whofe Property is to coa-
gulate with Heat; Whereas the Property of 
the bafe Metals is to evaporate with Heat 
and te congeal. 

The contrary Opinion to this; namely, 
that the Subftance of the beft Metals are con-
nrtible into royal Metals by Heat and Di-
geftion, bath filled the. World with falfe Books 
and Receipts in Alchymy, and l1ath au fed 
many Men to fpend much Money, Labour, 
Study, and Charges to no purpofe. 

For I know, by good and long Experience, 
and by may accurate Trials, that ~icklilver, 
the moft friendly Mineral to the royal Metals, 
can by no Means, or Artifice whatfoever, be 
fixed or coagulated into either of the royal 
Metals. Alfo I have found fince, that no 
Author of Credit or Reputation teachetb any 
fuch Thing; but, on the contrary, condemns 
all fuch Operations to be falfe, 

For the Subftance of the royal Metal is 
quite contrary to that of bafe Metals, even 
as the fixed Salt of any Vegetable, is difFerent 
from the volatile or fugitive Salt of the fllme. 
Yet J don't deny but by Art there may be 
drawn fome fmall fixed Part out of the bafeMe-
tals, which may be converted into royal Metal, 
though with much Labour, Charge, and Lofs. 

For as a Tree, or other Vegetable, being 
burned, dothJield a fixed Salt, or Alhes, fo 
the bafe Met s do contain fome fmall ~an­
tity of Matter, of the fame Nature that the 
royal Met~s are compounded of. , 

And, for the further SatisfaCtion to the 
Reader, I will lhew, in the next Chapter, a 
true Receipt how tO m3k.e true Gold, abiding 
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all Trials, and having all Properties, ael:ivt 
and paBive, which true natural Gold hath ; 
but,·· inftead of Gain, Loti wilt be ready to. 
follow the Work. 

C H A P. IX. 
' 1Pherein is jhewed how true and per feB Gild 

may bt made b; Art, with LJjs to the 
Worlcman. 

~~ ] f.IJYIIllht• 

I Took 8 Ounces of Regulus of Iron and 
Copper, made a! beneath is declared, and 

16 Ounces of common Sublimate, bought at 
tbe Apothecaries, and made thefe Ingl:edients 
i.ato fine Powder; firft feverally; and then I 
ground them well to~her upon a Marble 
Stone, and fo put them into a Retort of Glafs, 
and drew from them firft an Oyl, then a Sub. 
ftance like Butter, and laftly a yellow Sub}i. 
mate, tin£\ed with the Tinl\:ure of Iron and 
Copper, which yellow Sublimate I re8ifit:d three 
or four Times, till it was very pure ' then l 
mixed itwithequalPartsofanAmalgamofSilver 
and Q!Jick6lver, made as beneath is taught, and 
ptJt it into another Retort of Glafs, and forced 
away all but the Silver, which remained like 
yellow Horn; this yellow Silver I amalgamed 
again with new ~ickfilver, and !et it in 
gentle Heat about a W e'Ck, then in a very 
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ftrong Heat for fix Hours ; fo that the ~ick­
fllver rofe np, and fell down ~gain upon the 
Silver, till fuch Time as it had carried up all 
the Silver from the Bottom of the Glafs, into. 
Branches like Trees; then I melted down the 
Silver, and fined jt, and parted it with .Aquo­
fqrtis, and had diverfe -Grains of pure and 
good Gold, abiding all Trials ; but the ~an­
tity would not. pay fqr half the Charges and 
Labour. · - ' 

I made the Regulus thus : I tcok 4- Ounces 
of Iron in ftub Nails, and made them red hot 
in a Crucible, and then I put to it 8 Ounces 
of crude Antimony, and melted it down, and 
when it was well and thin melted, I let it 
cool in the Pot, ~nd fo kno~k'd ofF the Regulus 
from the Lop or Cinder, which lay upon the 
Top of it; then ldid the like with 4- Ounces 
of Copper, iri thin Plates; and then I mixed·· 
equal Parts of thefe two, and melted them 
th\"ee or· fdul" times, every- time cafting into 
the Pot half as{ Ounce of Saltpetre, as it was 
in melting, to purify it, tilt: it was pure and 
bright almoft like ·S.ilv~r, but yet brittle, fo 
that I could beat -- ,t m a Morter to fine · 
Powder. 

· The yellow Silver -that was like yellow 
Horn did amalgam, with much Difficulty and 
Grimling, with·Salt and Vinegar, and fome 
of it was loft, do what I could ; but the firft 
Silver was water Silver, which I bought at 
the Refiners, out of which they had taken all 
the Gold before ; this did amalgam very 
< afily; then I ftrained it to a Ball through a 
Luther Skin, and fo mixed it with the yellow 
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ltblimate that was tinCled yellow with the 
TinCture of Iron and Copper. · 

The Proportion of the ~ickfilver to the 
Silver was five or fix Parts to; qne. 

If any one doubt the Truth of Alchymy, he 
may be fatisfied by this Trial ; but, infl:ead 
of Gain, he fhall pay for his Learning, l)y · 
going away with Lofs. 

I do not deny but there are Works of lefs-
Lofs and Charge, yet. no.ne of them luarous:,. 
by reafon of the Change of Times. 

For if any one will uphold me as good a 
Leafe, or Purchafe of Land, as I can prove · 
by credible Records, hath been had in former· 
Times for an Ounce of GOld, l will under-
take to make an Ounce of Gold by Art to · 
pay for it, and yet have a good Bargain. 

But the Difference of Times hath con-
founded this Art, as may appear more plainly· 
beneath. 

Firjl, In ancient Times a Man's Work was-
not worth above a Penny a Day, which now · 
is worth two Shillings and Sixpence a Day, as 
may appear by ancient Records for Buildings,, 
and the like ; fo that there is thirty to one: 
Lofs in theW orkmanfiiip. 

Sicontlfy, Then Coals, VelfeTs,_ and·- other· 
Thi.ngs neceffary for thefe Affairs, did coft-
Iittle in refpeCl of the Charge now. 

Thirdly, When the Gold was made,. it· 
would then have bought thirty or forty timQ.-
as much, either Lands, Leafes, Vi&als, or · 
W orkmanfhip, as now. 

So 1 conclude, that then the Owners ot1 . 
this Art might gain thirty or forty for. ODe_,. 
~d yet now they fiia1l loofe extreamly;. 
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CHAP. X. 
JPher.ein is fhtwet1 Jbe Operatirms of inferior 

Mmerals. 

AS for thefe bafe Minerals, viz. Cinabar 
natural, Antimony, Sulphur, Auripig-

ment, Arfenick, Talcum, Muflovy Glafs, 
Emery, and many other Things of like Na-
ture, becaufe they are of fmall Value, and 
not worth the fec:king for on purpofe, I will 
omit further to difcourfe of them; if any 
Man lhall find them, or any of them, by ac-
cident, let him ufe his own Pleafure, Skill, 
and Induftry in the proceeding of them. 

Neverthelefs, beca•fe Cinabar natural may 
contain much <lltickfitver, which is very ufe-
ful for many Things ; and may prove as bene-
ficial as a ,good Mine of Metal, efpeciatly if it 
be found in great Plenty. I wilt therefore fhew 
'the refining Separation, and purifying of the 
fame in finall Proportion ; fo that if it Owuld 

-be found a profitable Work, then the Finder 
thereof may proceed to a greater Work. The 
firft Thing then to be done, is to confider of 
the W ei~ht thereof; if it be very ponderous, 
reddifh 10 Colour, and full of dear Streaks, 
ihining almoft like the Streaks of Antimony, 
then it is .a good Sign of a rich Mine. 

The firA: Tria1 to be made thereof, is to 
weigh a Piece thereof, and fo put it into a 
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gentle Fire, for an Hour or two, that it may 
be only red. hot ; then let it cool, and weigh 
it again ; and fo, by the Lightnefs thereof, 
being compared with the former Weight, 
you may judge fomewhat of the Richnefs 
thereof. 

Then take a Powul thereof, and beat it into. 
ine Powder, and mingle it well with as much-
unflea: Lime, put it into a Retort of Glafs, 
luted. with Potters-Clay, and fome Horfe~ 
Dung, well beaten and tempered together ; 
then fet it in a little Furnace in your Chimney 
Corner, and force it with' Fire twelve Hours;. 
kt it be kept red hot the laft four Hours ; and 
let the Nofe of the Glafs enter into another 
Glafs, filled almoft full of Water, in fuch 
manner, that the Vapours of the Oinabar. muft 
needs enter into the Water, for the better 
Condenfation thereof into ~ickfilver. 

This done, feparate your Qpickfilver in the 
Bottom of the Water, and dry it and weigh 
it ; if you find the ~antity confiderable, then 
you may proceed in this. manner. 

Fir:JI, Make a Hole in the Earth, with very 
good tempered Clay th;lt will hold W ate•, 
and let it be narrow in the Bottom, a.nd wider 
and wider above to th~ Top, to the Breadth 
of two, tbree, orfour Y at"ds; then fill the Pit 
with Water, and lay over it Ban of Iron, of 
li.&fticient Strength and Thicknefa to bear the 
llurthen that muft lie upon it ; and then let 
them He fo near tQgethcr, that t:fte Stones and 
wood cannot fall through ; then lay there-
upon a Leer of dry Wood, and a Leer of your 
red Stone, not brokel) flllall; and fo do again, 
till it be a Yard ~la, er JllQ1'C. ; then g~ve 

. Fll'e 
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Fire to it on the Wind-fide, and go away out 
of the Danger of the Fumes, till you fee afar 
off that the Fire is finithed and burned quite 
out. 

Then repair to your Work, and let out 
the Water through a Pipe of Lead, which; 
fhould be formerly laid almoft at the Bottom 
of the Pit, into another Pit near to it, made 
10 deep that it may receive the Water ; and in 
the Bottom you iliall find great Store of Q2ick-
:6.lver, if the Mine was good. 

The Water may be pumped up again, to 
ferve the next Day -for the fame Ufe; and you· 
need but to ·take up a few of the Bars of Iron 
every Day, to go down into the Pit, to take 
out your ~ickfilver, and fo lay them down 
;again. 

CHAP. XI. 

Wherein is jhewed the Way to find out Pifi. 
Coal ; al.fo the nalttral Caufe of the Gene­
ration of them, by a plain. Demonj/ration. 

·T H.O UGH this Mineral be of fmall Value, 
yet i£ a good Mine thereof iliall be dif-

czovered in fome particular Places of this Land, 
the Benefit thereof will far exceed the Profit 
of any Metal Mine ufually found in thefe 
Northern Countries, by reafon that Wood is 
!o. greatly decayed. of late Y cars; that were it 

not 
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not for this Help, many People would be in 
danger to be ftarved. 

The firft Thing, therefore, which I would 
have to be diligently obferved is,. that this Mi-
n~ral is ufually found in Ground that is prone 
to bear Wood and Thorns ; and not in the 
very fertile Grounds,. nor yet in the extream 
barren Grounds, but of an indilferent Ferti-
lity, and in. Grounds that are ufually flower in 
their Growth in the Spring Time, than the· 
fertile champion Countries by a Week or a · 
Fortnight. 

Alfo the faid Grounas are prone to bring 
forth large Cattle, and well horned ; but not. 
to feed the faid Cattle without a long time, nor 
yet will they ever be very fat upoR the fame 
Ground. Alfo the Springs Hfuing out of the 
faid Grounds, are apt to colour the Earth. 
ruddy at their Orifice, like "uuo the Ruft of 
Iron. 

Alfo the: faid Spring Water being boiled, as 
before is taught, doth ufually yield a black 
Refidence. 

Alfo if you bury a new Bowl of pure white· 
Wood in the faid Grounds, from March till 
Midfumnur, with the Mouth downward, it 
will be coloured. blackifh with the fubterraneal. 
Vapours. 

I had a Receipt given me; for tbis Purpofe,. 
by one that, for his great Experience and ex-
cellent Skill in natural Caufes, feemed to be 
one of Nature's Darlings ; which, becaufe I 
have not tried, for want of Opportunity, I 
will commend it as a very probable Sign, and 
giv.e fuch. Cautions,. that any Man may be: 

furc 
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(ure of it, before he try his Fortunes by digg• 
ing or boaring, or any chargeable Way. 

And this was his DireCtion : .Ahlut tbt 
Middle oJMay, whm the fohterraneall'apM~rt 
are jlro11g, whith mllJ he diftwned by tiN Ftnt, 
which about that time will fudtknly grow tJut of 
the Earth in a Night or tw1, al1110jl an Hatlll­
ful in Lmgth, thm tflkt a pure whitt Pim of 
TifffJ11y, and wet it in t~ Dew of tbt Graft, 
which is all of that Sprinz' s GrtJWtb,tuUl111Jt fpliieJ 
with Cottle, 111r 1ther Thiag, thtnt ftJrtng DUt 
the Dew frtJm it, and do fo five or fo Timts, 
mui if there he Cools, the 1lffcmy will bt a littlt 
blacked, a11d tntUh foul with the j10ty J'apours 
orifing thnugh the COllis, anti colfdenfiti ammgjJ 
tbt Dew. 

Now, to be fur~ not to be deceived, do thus: 
Firft try where there are Coals, and if you fmd 
the Signs abovefaid, yet trufr not to. the Ex-
periment, till you have tried where there is no 
Coals in tOme other Place, wherein it behoveth 
you to try in diverfe Places, till yvu find " 
Place where the Tiffany is not foiled at.all.; 
then yoa may be fure that the Experiment IS 

true and inWlible. 
I admonilh him that &all try with dte Tif. 

f&ny upon. the Dew, to let his Hands be walhed 
before with Soap and hot Water, and wiped 
with a pure white Cloth, till t~ will n~t 
foul the Cloath at all; elfe if tbey (pend their 
Money in digging, and find 11othiftg~ ~ · 
m:l)! thank their feul Fingers for that M.i{.. 
fortune. 

As for the natuf'Jl Caufe of t~ GeJJ£rati.oa 
Gi Coale, this Oemonfu~tioa follbwing d.otk 
make it manifeft. 

Ta~ 
• 
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Take a Piece of the black fat Earth, which 

is ufually digged up in the Weft Country, 
where there are fuch a Multitude of Fir-trees 
covered therewith, and which the People ufe 
to cut in the Form of Bricks, and to dry 
them, and fo to burn them inftead of Coals; 
ufe this Subftance ·as you did the other Earth, 
in the BCiinning of the Book, to find out the 
natural Caufe of Rocks, Stones, and Metals ; 
and let it receive the Vapours of the combu-
ftible Subftances, and you fhall find this fat 
Earth hardened into a plain Coal, even as you 
found the other lean Earth hard~d into a 
Stone. 

Whereby it appeareth, that Nature doth 
the fame thing tn the Generation of Coale 
under the Ground, by the indurating of a fat 
Earth with the fubterraneal Vapours, which 
are apt to work a various Eff'ea, according 
to the Subftance which they meet withal. 

Now, whereas fome of inquilitive Difpofi-
tions will defire to know the natural Caufe of 
that fat Earth, generated in fuch fubterranea! 
Caverns, let them be pleafed ' to confider that 
fuch Places, in former Times, have been tho 
Superficies of the Earth, and afterward have 
been covered by the Sea with other Earth; 
which may be demonftrated by two Ways. 
Fit:JI, It is evident that the Mines of Coals d > 
lie in fome Places higher, and in other Places 
lower, lively refembling the Superficies of the 
Earth, which is never direCtly equal, but 
every where various. 

Secondly, Every one may fee in the Weft 
C.natry, w)lere fuch a Multitude of Fir-trees 
do lie covered fo deep in the Earth, that the 

· Superficie~ 
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Superficies of the Earth is deeper now than it' 
was in former Ages, when thofe Ttees were 
brought thither by the Sea ; for it is evident 
that they never grew there; firft, for that 
there groweth no Fir-trees in that Country ; 
.focondly, that they lie crofs,. and in fuch un-
cwoth Manner; that no human Strength could 
ever imita~ nor parallel',, by any Di~ice what-
10ever. 

Alfo they may fee the Power ,of the Sea, to 
alter the Superficies of the Earth, by the Mul- · 
titude of Earth there laid fo many Yards deep 
upon the· Top of the Trees. 

Alfo they may fee that the Sea doth make 
the Difference of the Nature of Earths by it~s 
various Motion, as weU as the Unevennefs 
thereof by· Hills and Vallies ; for there they 
mat fee, that fome Earth will burn, and fome 
wil not burn, being both Sorts brought thither· 
by the Sea, as appeareth evidently by the for-' 
mer Difcourfes. 

Alfo the Sea never refting, but perpetually 
winning Land in one Place, and lofing in an-
Qther, doth fhew what may be done in Length 
of Time, by a continual Operation, not fub-
jea: unto Ceafing, or lntermiffion •.. 
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CHAP. XII. 
Wherein is jhe'l.ved a perfeEl Way to try 

what Colour any Berry, Leaf, Flower, 
Stalk, Root, Fruit,· Seed, Baric, or 
Wood will give ; alfo a perfeEl Way to 
make Colours fixed, which wilt not abide 
the ordinary Way. 

HE R E I muft confefs a manifeR:Digreffion 
from my Subjetl: ; yet in regard of the 

great Benefit which this Experiment may . 
bring to the Country, :out of the new Plan-
tations, and other Places' where it is very 
probable that many of thefe Things be hidden 
and unknown, I will crave Pardon, for that 
my Intent was chiefly to prevent the Lofs of 
thofe Things, which may do much Goodt 
were it not through Ignorance, or N egli-
gence. 

Firft then, take .half a Pint of Water, and 
half a Pint of Float, made as beneath, Two-
penny Weight of Alloni, I 2 Grains of Tar-
tar finely beaten, put all : into a Tin Veffel, 
which is better than Earth, Le:ad, or Copper; 
fet it on a Trivet, to diifolv~ the Allom, upon 
a gentle Fire; as foon as it beginneth to boil, : 
take a Piece of white Wollen Cloath, well 
fcoured with Soap, Fullers· Earth, or Lee, or 
altogether, to take out the Greafe of it, being 
well wafhed out with fair Water, and tn~~ 

clne~ 
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dried in the Air or Sun, not by the Fire; .the 
Cloth muft weigh but half an Ounce ; then 
tye a Thread to the End of the Cloth, and 
when the Liquor beginneth to boil, then put 
in the Cloth, and let_ it boil an Hour ; then 
take out the Cloth, let it cool, wa{h it in 
two or three Waters ; then take any Berry, 
Leaf, Flower, Stalk, Root, Fruit, Seed, 
Bark, or Wood, and bruife them well ; put 
them in fair Water, and boil them with a 
gentle Fire, to extraCt the Tinaure ; then 
put in the- Cloth formerly prepared, which 
willlhew what Colour they will give. 

2i tMU tiH FJqat. 

Boil an Hog{head of Water ; then call in a 
Bulhel of Wheat Bran; then draw the Fire • 
then let it ftand three or four Days, till it 
grow foweriih. 

But for fmall Trials a litde wiD ferve, oJ.-
{erving Proportion between-the Water and the , 
Bran. 

A Proportion muft be obferved in tbe allow. 
ing of all Stuff.~ before they receive their Co. 
lours. Firft, The Proportion of Allom to the 
Water; which is one of A 11om to fix teen of 
Water, and Float. Sm,.li/y, The Propor-
tion of the Tartar to tM Allom ; which is 
one of Tartar to four of Allom. 1birdly, 
The Proportion of Allom to the Cloath ; 
which is one of Allortt to five of the Cloath. 

N«t, That all Silks muft be allomed cold, 
or elfe they willlofe their Luftre. 
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'lht Way to fiRd what Tinlbtrt is hiddm in a11J 
Yegttablt, or in any Part thereof. 

Take the Vegetable, being cut green, and 
ftamp and grind the fame, as if it were to 
make Juice thereof; then pre& out the fuper-
fluous Moillure ; the Remainder make up in 
Balls, and lay them up together, that they 
may gather a little Heat; but let them not 
heat too much, for then they will turn to 
Dung. Thefe being fufficiently fermented, 
muR: be dricd1 and afterwards ufed as Oad ia 
ufed. 

.Anotlnr Wgy, as lndito is11Ulu; 

Make a Pit with Timber and Boards, 
about a Foot deep, and as wide and as long as 
you pleafe, being well dayed in the Bottom 
and Sides; then fill this Pit with any Vege-
table cut green ; then put as much Water to 
it as will cover the Herbs; let it ftand expofed . 
to the Sun two or three Days; then with a 
Plug at tl1e Bottom draw out all the 'Water, 
and caft it away ; then fill the Pit again with 
fre{h Water; and when it hath llood the like 
Time, draw it away as the former. This do 
fo often, till you find that the Herb will be 
eafily brought into a Mucilage; then it mufi: 
be trod, and beaten with wooden Inllruments 
like Rammers, till it will all come to a Mu-
cilage ; then it mull be taken and wrung 
through Hair Sieves, like Ca.Jlia Fiflula extrat\-
ed, to keep the great Stalks and Fibres from paf-
. fing through; afterwards the Mud!age or 'Pa~ 

that. 
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that pafl'eth through muft be dried in the Sun, 
and fo formed into Cakes like to lndico. 

Another Way. 

Take the· Vegetable cut green, and ftamp 
and grind it ; then take an Hogfuead and fill 
it, with half Water and half bruifed Herbs ; 
fet it out of the Sun, with the Bung-hole open 
two or three Inches, till it ferment and work 
like Wine or Beer ; after it hath done work-
ing the Herbs will fink, which at the firfr 
did fwim, and the Liquor will grow a little 
foweriili ; then let it be fet abroad in the Sun,.. 
.and brought into Vinegar, as Wine and Beer 
is brought into Vinegar; and' then that Colour 
can never be ftained with other Vinegar, or 
Urine, becau(e it is fufficiently impregnated, 
and it's Appetite fatisfied with it's own proper 
Vinegar. When it's Subftance is thus turned 
into Vinegar, the clear Vinegar muft be 
drawn from it; the Remainder muft be ufcd 
as the former lndico, and fome Water to 
that, to be fure to fetch out all it's tartarous 
Mucilage, muft be put to the Vinegar, and 
dried away in the Sun, and fo they come like 
Jndico: In tinffuram tartarizatum fixam de 
tJccztlto in monife.flum. 

And· whereas Barks, Woods, and Roots 
are of a dry Compofition, and will not fer-
ment of themfelves with \Vater, like green 
Herbs, or Vegetables ; therefore they muft be 
well ground, or thin lhaven, and there muft-
be added, inftead of Water, Juice of Grapes, 
Pears, Apples, or Wort made of Malt, or· 
other Grain, to which the Wood, Bark, or 

Roots 
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Roots muft be put. Let them ferment toge-
ther, and afterwards be turned into Vinegar; 
then the clear Vinegar muft be extracted ; 
the Refidue of the TinCl:ure muft be extracted 
with frefh Water, and both of them muft be 
breathed away in the Sun, as before, and fo 
brought in it's perfeCl:Tin&ure. 

By what hath been declared in this Chap-
ter, it may . appear to every one having 
an inquilitive Difpofition, what is the true 
natural Caufe why. fome Colours are fixed, 
and will not ftain with Vinegar, Urine, nor 
yet fade with the Air; which hath in 
it a certain Acetofity, or fharp airy Salt of 

· the Nature of Vinegar, which thofe TinCl:ures 
draw to them, which have not their Appetites 
fully fatisfied before with fuch fpiritual or airy 
Salts. And this is further manifeft; for that 
all fuch Tinctures which are moft firm and 
fixed, and are not fubje8: to Staining or Fad-
ing, being tafted upon the Tongue, may be 
felt fomewhat fharpifh or fowerifh. 

And the Caufe of this appetitive and at-
tr;~ctive Virtue in Colours, is no other but 
the very fame which is betwixt the Load-
ftone and Iron ; for take the Load-ftone and 
burn it till all it's blue Vapour be exhaled, 
and it will draw no more Iron ; thereby 
{hewing plainly, that it was that airy Salt, 
tinCted with the veneral or vegetable Green-
nefs, which the Iron thirfted after, to fatisfy 
it's thirfty dry Nature and Conftitution, 
which it got by it's Calcination and Fufion. 

And the like Attraction may be difcerned 
by the intelleCtual Eyes, in any thing that is 
ft.r:ongly burnt,; fo that all Spirits are exhaled. 

As-
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As Lime will draw the airy Subftance to it, 
and thereby que~ch itlelf ; alfo Tartar 
burned, and laid in the Air, will draw the 
fbarper Part of the Air to it, and thereby 
dilf'olve itfelf; and, in fine, all corporeal Sub-
fiances, . the more they have loft their fpiritual 

· Parts by nat!Jral or artificial Operation:, tht: 
ftronger is their attracH~ Virtue. 

Now, inftead of Slling the Reader's Head 
with Proclamations, I will conclude my 
Book with giving Eafe to his Memory, by 
prefcribing what Necelf'aries he is to provide 
for the accomplifuing of his feveral Deligns, 
in his Voyages, or Plantations, whither his 
Occafion fuall dnw him. 

And ftrft for him that will only try his Fortu1Us 
i11 the Searching for Mznera!I. 

He will need nothing but two or three Pip-
kins, twoor three Urinals, an Iron Pick-axe, 
well fteeled, a Spade and Crow of Iron, if he 
will be at the Charge thereof, but there is 
no great Neceffity ; "lfo if he be not ac-
quainted with the feveral ·Oars of Metals, it 
will be convenient that he take with him a 
little Piece of every Sort of Oar~ or 1b many 
feveral Kinds as he can get • 

.J!ntl for him that would proceed further, to try 
the Yalru of them himfelf, he mujl pr:O'llide. 
theft T'hincs following; 

A Grate of Iron of a Foot &road, fome 
Bri~, two Pa.ir of good Ham.t· Bellows, a 
Pair of Tongs, fomc Lead, Salt-petre, San-

diver, 
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diver, Borax, Flanders Melting-Pots, a Ring 
of Iron for the Teft, an Hatchet, or Hand-
Saw to cut Wood, fome good Aquafortis, 
Weights and Scales; and if any Man be not 
aCl:ive handed enough, he may have a Man 
for a Trif:le, to !hew him the manual PraCl:ice, 
in a Day before he go his Voyage. 

And for him that will fearch for dying Stuffs, 
he may fee in the /a.ft Chapter what Things 
he }hall .ftand in need of; •lfo the other 
Chapters may he perufe.d, whereby every one 
may be the betttr accommodated for their fe­
veral Enterprizes • 

. F I N I S. 
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T 0 ALL 

M I N ·E· R S 
.AND 

Maintainers · of . MINES, 
Within· the Wapentake. of Wirkf 

. worth, or elfewhere: · 
The A U T H 0 R wifheth Happind$ 

and Profperity in LEAD-MINES. 

H.· Oneft _Cou.ntrymen, knowing there is n~ 
thing extant amongft you concerning 

your Liberties, Laws and Cuftoms Jave only 
fome few · Writtm Copi!s, which thoufonds 
of Mners and Mtzintainers if }Jines have 
not; nor if they had, would be much the better, 
by reafon few can read them: 'JJJerefore, that 
t'Utry _one that can but read might know the 
Cuftoms of the Mines, was tbe Caufe I pu/J­
lijhed this Book, . which wilt much profit, anJ 
be a ready Help to att that is concerned i11 
mineral Affairs ; in regard you have here i11 
a Vade Mecum, or Pocket Companion, 
not only the Liberties,Laws andCufloms of the 

· Mnes, which att ]Wjners and Jo.1aintainers 
ought to know; but you have aljo fULh other 
'.things, as are f or may be necejjary to be 

knOft.• 



D E D I C A T I 0 N. 
hunr.m to fuch Perfons as are, ~r may be con­
cerned in IJ"rials upon Juries, or IJ"wenty-Jour 
Men ; Bonum quo communis, eo melius. 

I Jhall not jlanJ to make ~gy for the 
Bo•lc, welllcnowing Momo enim J uclice ter-
•tare Fruftra; and doubtlefs this may fall into 
!the Hands of fuch· Crilich, who Zoilus and 
:Momus like, .will be ready to [peak ill tf 
f!Vhat is anothers, lltd ever ftmcying and af­
fe&ting their own; which Sort offelf-conceit- · 
~d Opinioni.fts I do not thinlc~ neither defire 
ro p/eafe; hut if Juch rajhand hafty Cmfurers 
,ight be prmwnifb' d, • ti.r ft9Uf1tt they fome­
rin~es admit their Judgments the PD.ff"tbjJ;ty of 
,-ring. IJ"o conclude, 'tis thee, hondJ Mi­
t'", f" whom I puJijl:! i tbii . 

NoYemb• 12. 
&68o. 

.Pre)IJI :Jny ·Lodsing in 
Waf'U.i-el- JtJM, near 
the College of Phy1i-
cians, L~nJon. 

THOMAS Honc.uToN. 

Rara 
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Rara Avis in Terris: 
OR THE 

Compleat Miner.· 
At the Great Court Barmoot for the 

LeaJ MJner. held at Wirkfworth., 
for the Soak and Wa.pentake of 
Wirkficurth in the County of Der­
by, the;. 1oth of OC!ober, in the 
Year of our Lord 166 5. 

The lnquiiition of the great late Inqueil:, 
· · tak,eo upon the Oaths- of, 

R~. 1/aywood: Ro. 'lipping. 
Ro. Sage. Mat. Latham. 
~ich. Buxton. Hen. Coats. 
dntho. C.onerit; yob~t BPiddo». 
Edw. IPeatcraft. · Edw. Bradjhal. 
"folm Swallow. Thomas Dalen~. 
Ambo. Gel/. · Pet. Rawling. 
'John Crefwel. Fran. Worthy. 
joh1~ Toplifs. Edw. R.ooper •. 
George Wittacre. jQbn 'Tw~g. 
Anthony Lowe. R..alph Rage. 
1(lVIe.s Ho¥ouft. 'JoJl.n Roofe. 

L 3 ..t\RTlCLF.. 
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ARTICLE I. 

W E fay upon our Oaths, That by the 
antient Cuftom of the Mines within 

the Soak and W apenukeof Wirk/Wwtb ~ 
The ~i11ers and Merchants at firft cholethem· 
felves an Officer called a Bilr-mojler' to be 
an iAdifferent Perfon betwixt the Lord of the 
Field, or Farmer, and the Milur1, and be­
twixt the Miners and Merchants; which Bar· 
mall:er, upon finding any new Rake or Vein; 
did (upon notice given by the Miner) deliver 
to the firfl Finder two Meers of Ground in the. 
fame Vein ; each Meer in a Rape or Pipe-work 
«:OHtaining 29 Y-ards in . length, and in a Flat-
work 14 Yards fquare; the which two Meets , ! 

of Ground the Miner is to ·have, one for his 
diligence in finding the Vein, and the other 
for mineral Right; paying the :Bar-mailer or 
his Deputy one Dilh of his firll: Oar thereia 
gotten ; and then the Bar-mall:er or his De· 
puty, is to deliver to the Lord of the Field or 
Farmer, one Meer of Ground ina new Vein, 
at either end of the aforefaid two Meers half 
a Mcer of Ground; and then every one in 
fuch Rake or Vein, one Meer, or more, ac· 
~ording to their taking. 

ARTICLE 
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ARTICLE II. 
\Ve fay if any Miner, or any other Perfon 

fet . on an old Work, then the Bar-mafter or 
his Deputy is but to deliver him one Meer 
of Ground, on either fide his Shaft half a 
Meer of Ground ; for which of mineral Right 
he is to pay one Di(h of his firft Oar therein 
gotten; and the Lord of the Field, or Far-
mer, is to have no half Meer in an old 
Werk ; but every one is to be ferved accord-
ing to his taking. 

ARTICLE IH. 
We fay that no one ought to fet on att 

old Work, or ancient Polfefiion, without 
the Bar-mafter pr his Deputy, and one or 
more of the Grand Jury, or Twenty-four, of 
the Mine. 

ARTICLE IV. 
We fay, according to the Cufi:ont of th~· 

Mines within the W a pen take of lYtrk(worth, 
That Grooves, Shafts tn Meers of Ground; 
kept in lawful Pofii:ffion, are an Efi:ate of 
Inheritance, and defcend to the Heirs and 
Aff'tgns of the Owners ; and Wives to l~v~ 
Dowry in them. 

ARTICLE V. 
We fay, If any Man (to the knowleJge of 

the Bar-mafrer or his Deputy) be lawfully 
polfefs•d of a Meer or Meers of Ground, and 
does not willingly defert the Came, but his 
Stowt are gone by fome fudden accident, or 

L 4r i·ndired:. 
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indirect means, it lhall not be lawful forany 
ot+Jer Perfon to. t~~e or paff~ fuch Meer or 
Meers. of Grcund, till the. Bar-mafter or his 
,Peputr · fet hill} thereon; and the Bar-mafter 
CJr his Deputy, ~fore he fet a{\y Man on fuch 
.Meer. or Meer~ of Ground, ilia\! firft take 
with l)i.in Ot:Je. or more of the Grand-jury, 
or Twenty-four of the Mine; and go to 
the place where the Pof:effion, or Polfeffions, 
or Stows flood, far fuch Meer or Meers of 
Ground; a,n:d then m!lke OJ;len Publication in 
the mineral time of the nay, That the Partr, 
or Parties whofe Sttr..vs flood for fuch 14fr 
or Meers of . G;ro~Q.~J. ar~· g<Jl.le, or taken 
a\V"Y. as afor~faid,_ that hi? or they, lh;<~ll (within 
four; · Days after fuch Publication) come, and 
make good his or their Poffeffiom for fuch 
Meer or Meers of Ground ; but if the Par-
ty fail . to n1ake gocd his or their Poffcffio~ 
within four Days after, then the nar-tnafier 
or his Deputy, and the Gmnd-jury-men, 
tltat· was at fucl1 Puhlicati011,. JDay Cet Ott any 
othdr Man on. fud1 Meers of.Gro.u.nd,..~ ~ 
;ro:ordi:rrg to cu ltom. 

ARTICLE VI. 
'We Gy tb-t mither the .&r-maft.er, nor hil 

Deputy, ought to lay forth or rneafurc any 
M;an's Ground, till O:.:r be gotten in the fame 
Ground to fFec i~ withaL;. and when the 
Ground is freed, it ought to be ~eafured and 
laid forth,,and. Meer Stokes Jet thej(une Day. 

ARTICLE. VII. 
-w:,e·fay, that every one ought to keep .his 

Gr.()Und in good and lawful Polfeffion, with-
. . . $1QWS 



( 5 ' Stfi'WJ and fimher in Menr fighl; and. that 
Crojfos and Holes, without Stows and 'Iim~1r, 
can keep Poffe$~m Q~t tlu~ D:ws. 

AR:TICLE VIII. 
We fay, that all Men ought to work their 

Ground truly, and chafe theil:: St:ool to their 
Grounds end ; and fo ~ch one fJ:Qm Meer to' 
Meer, according to the cullom, unlefs !l,ley · 
be juftly hindered by Wa~r, or for want o~ 
Wind; and in fuch Cares diligence ought to 
be ufed, to gain Wind, -~UTd to get o1,1t the 
Water. 

ARTlC.LE IX. 
We fay, that the Ba~~:-maiter, or ~~s Depu­

ty, ought to walk the Mine o"ce a Week at 
leaft, and where he ~es a Meer of Ground 
which to his knowledge is lawfully polfeffed, to 
ftand unwrought ~hiee Weeks together, and 
might be wrou~ht, not being hindered by Wa-
ter, or for want of Wind, then he ought, if 
he can convenieptly, to give notice to the Par-
ties, that negleel to work according to cullom; 
Then he thall nick the Spindle, each Week a 
N~'k, for three Week, together; and if it~ 
not wrought within t:hat time, 1\or borrowed 
of the :8ar9mafter or hia Deputy, then within 
two Days after the la{l two Day of the fai<t 
three Weeks, the lbr-mafter or his Deputy 
may lawfully fet on another Man on fucb 
Meer or Meers of Ground, to work accord-
in~ to Cuftom ; and if the Bar-mafter neglett 
to. do his Puty herein, he tball forfeit five 

L S Shil· 
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Shillings to the Lord · of the Field, or Far-
mer. 

ARTICLE X. 
We fay, that if two feveral Parties or more 

fct Polfefiions for one and the fame. thing, 
claiming for one and the fame Meer of Ground: 
Thereupon the Party grieved fball complain to 
the Bar-mafter or his Deputy, whofhall forth-
with.' bring with him four or more of the 
Grand-jury or · Twenty-four to view the 
Pofi"efiions,.. and inform themfelves the heft. 
way they can, who hath the moft ancient 
and lawful Pofi"efiion for that Meer of Ground,. 
and fuall fettle the fame, caffing off the other, 
and cut out the Spindle of fuch Stows as they 
i> caft off: And if the Pa.rty whofe Poffeffions 
t!hey fo caft off, think he has wrong thereby,. 
and· think he has a good Title to fuch Meer or 
.Meers of . Ground, he may put a new Spi11dli. 
into· his Stows ; and any time within four.teen 
Days·after fuch ca.fting off, fet them on ag,ain ; 
thereupon giving the Bar.-mafter or his Deput1. 
Four pence, to arreft fuch Mcer or Meers of 
Ground, and fo try his Title: But if he fet Olt 
bis . • 9tows, and do not arreft within Fourteelt 
Days after, as aforefaid,. he fuall incur a fine-
of Forty Shillings upon his Head for every 
ilch. Offence;. and the Bar-mafter or h1s 
Deputy ought forthwith to bum his Stows, in 
tile mineral time of the Day : And then if he 
ft!ts not on another Pair of St/Y'.us, and alfo ar-
n:fi: the next Day after, his Title to fuch Meer 
Ol' Meers of Ground fhall be deemed unlawful, 
and to hav.e no Plea for the fame in the Bii17111Dt~ 
€#urt. 

ARTICLE 
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ARTICLE Xf.. 

W ~fay, that the Lord of the Field, or F;rr:.. 
tfter,- fhall at all times hereafter provide and: 
k,eep, between Merchant, Buyer and Seller, a-
jufr and right Metrjurt or Dijh-, according t() 
the ancient Gage, and fuch a Number of them,. 
as fhall at all times of the Year conveniently 
meafure all fuch Ltad-Oar as is got in the: 
Wapenta1e of 1-Pirk.fworth ; and' fuch Dijhu• 
ought to be· feized. every quarter of a Year, by 
the Braz.e11-Dijb, in the prefcnce of Four ot'" 
mor~ of the Grand-jury or Twenty~four; 
and. for a Pain every time failing,he,rein, tO) 

forfeit 3 s. -4 d.. · 

A R Tl C L E XIT. 
We lay, that ~y the faid. Dijh or U;afUrt',~ 

the Lord of the Field, or Farmer, is to take: 
his Lot, which is the 13th Dijh or Mea fort, 
~ it is juftly and cuflomarily ,paid.. But we fay 
that fmytham and forelled Oar hath not(with• 
in the Memory of Man) paid, nor onght to> 
pay any Duties; or Part, but Cop1 oniy;. 

Alt TICLE xnr. 
We fay; that for the Payment ot tlie (aj~: 

Lot, Mirzm within the Wapmtakt o{ Wzrk'fo 
worth, ought to have Liberty. to· :worlci the 
Ground within• the fPaptntalr.e, and to: have: 
Timber alfo in the King's Wajfstrs work· their· 
Ground· withal,, and· egrefs· and. regr.efs from.' 
the Highways tQ their GFowis and M-ind. 

L & Ji.R,TTCl.~' 
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ARTICLE XIV. 
We Fay, that the Bar-IJ'Yclf'er, or his Depu­

ty, ought to lay forth the Mmfrs tfie next way 
t" the Highway, for geing and eom-ing to and 
from their work, anJ alfo for carrying l'b and 
from their Work, the running Water to wafu 
tl\eir Oar withal. 

A:R. TICL E XV. 
We fay, (by the cu&m of the Mine) that 

a11- Miners and their Servants ntay wafu their 
Oar, with- Fat and Sieve upor1 their Works, 
fu that tftey keep- their Fau dofe eovered, a-nd 
empty their Sludge into fome coft'fenient Place, 
within· their length or qnarte.tr Cord, as the 
Bar-:mafier or his Deputy, lhaii appoint, fo 
tim the Cattle of. the Owners or Occupiers of 
the Land where fuch wafuing is, may have no 
harm. 

ARTICLE XVI. 
W« fay, (Sy tP!e Cuftom of the Mjne with-

in the Tl'opt1t1air of 11/i,.kfUHJrt.h) 7 tis lawfui 
for all the L~-poople of this Nation to dig, 
delve, fubvei:t, mine and turn up all manner 
of Grounds, Lands., Meadow&, Clofes, Paf-
tm"~, Moor or Marfues fbi. Ltd~oar, within 
dre mid W apmto~, of whl!lfe IJ!heritance foe-
vtt it is, Dwdting.:.noufes., High-ways, Or­
chards, or Gardens excep~ .; but if atly arable 
Grounds, Lands, or Mftdows be digged, del red, 
fubverted, or mined-, aftd oot wre>-.ght lawfully 
accordin~ to the Cuftom of the Mine, then 
it may and£mrll be 1awful fur the Inheritors of 
the Ground fo digged, fubverted, and mined, 

the 
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the fame to fill up, at their Will and Pteafure. 

ARTICLE XVII. 
We fQ.y, that no Perron Of' Perfons ought to 

keef> any counterfeit Difo or Meafu1'e in their 
Houfes, -Coe11-, EW any other Place, to meafure 
Oar withal, but every one ought to buy and · 
fell by the Bar-mafter's lawful Dijh, and no 
other to be ufed or had ; and' every Buyer ·of-
fending herein, £hall forfeit for everyfuchOf-
fence Forty Shillings to the Lord of the Field, 
or Ft~rintr ; and the Selltr1 thereof (hall for-
feit their Oar, if it be taken at fuch time. 

ART 1 CLE XVIII. 
We fay, that _i f any poor Miner, or any 

other poor Perfon, have Oar (under a Load) 
to meafure, and the Bar-mafter or his Deputy 
have notice thereof, and· do not (upon warn-
ing and requeft) come to meafure the fame, 
then every fuch Perfon may lawfully take two 
of his Neighbours, anti deliver his Oar to whom 
he wiU, fo t~at the cuftomary Duties be paid. / 

ARTICLE XIX. 
We fay, that the Bar-mafter· or his Deputy, 

Otan fee that meafure be in-differently made be-
twixt the Buyer and Seller ; and the Buyer 
not to touch the Dijh, or to put in hiS Hand 
to make meafure, on pain to forfeit Ten Shil-
lings. 

ARTICLE XX. 
We fay, that after the Oar is meafured, the 

Merchant, Buyer, or Miner, that carries away 
tilt' Oilr; doth pay to the Lord of the Field, 

or 
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or Farmer, Cope, being Six pence of ev~y 
Load of Oar, nine Dijhes to the Load ; for 
the which Cope, the Min·:rs or Merchants have· 
Liberty t-o e>arry away the Oar, and fell ~d 
di[pafe of it to whom they pleafe, to the1r 
b.::Ll: Adv;mtage, without the di.l.l:urbance of any 
Man. 

ART'ICLE XXT. 
We fay, that if any Perfon, or Penons,. 

will make any claim or Title to any Groov(S,. 
or. Meers of Ground, Rake, Vein, or Oar,. 
he ought to arreLl: the fame, according to the 
cu.l.l:om cf the Mine, and the Defendant ought 

. to be bounll in a Bond' (with fufficient Sureties 
for him to the Plaintiff) to anfwer at the ne1tt 
Barmoot-Court,. to fuch Actions as {ball be 
brought againLl: him, by the Plaintilf, upon 
the faid Arrefiment ;. and. after to yield fo much' 
Oar., or the value thereof to the Plaintiff, if 
the Defendant be call:, by the Verdict. of 12-
Men ; as fhall be gotten at fuch Groov-es or 
Meers of Ground, from the time of fuch Ar·· 
r.efr, tillfuch Trial at the Barmoot-Court. 

ARTICLE XXII~ 
We fay, that after any Arreff made, the· 

Bar-mafier, or his-Deputy, upon requefi: made, 
ought· to. appoint a· Court-Barmo:Jt within 
ten Days, or as foon as he can con'R:niently : 
And if the Plaintiff do not purfue his Suit up-
on the Arrefl, he fhall then lofe Six Shillings 
and Eight pence to the Steward r and a Non-
kit lhaU pa{e.againfi him: And we fay,. that 
a Nonfuit is to be of the.fame Effett and Va-· 
lidity with a Verdict;; and: ever~ way to· fig: 

nify, 

o''''"''bvGoogle 



(. ll ). 

nify as much; and if the Defendant f.1il' to' 
make his Defence, aVerdiCl: lhaWpaf:; ag-.1.inft 
him for his Default. 

AR TIGL E XXIII. 
We fa.y, whofoever ihall be condemned and. 

caft by a Verdiel: of 12 Men; or otherwife, if a 
Jury, be f11mmon'dand upon calling appear, if 
the Plaintiff will not go on,. and follow his Suit,. 
he lball pay Four Shillings for rz. Mens Din-
ners : And Pawns-. iliaR be put in on both 
parts, into the Bar.,.mafter, or liis Deputy's 
Hands, at the time t>f the Arreft,. or within. 
three Days following:. · 

ARTICLE XXIV. 
We fay t~at the Defendant ought to have 

fix Days time at leaft, before any Court, to 
prepare himfelf fc)~ his Defence ;- and what 
Arreth are made within fix Days next before 
the Court, the Defendant may, if he pleafe,_ 
refufe to,anfwer,, and not fuffer any Lofs 
thereby; and. fuch Arreffs made within fix 
Days, to be void, unle~ both Parties be willing 
tO go on. to Tryalr · 

. ARTICLE XXV. 
We fay, thatthe Bar-mafter, or Steward~ 

aught Yearly to keep two great BtJt·motJt­
Cfltlrts on the Mine, one about Eajler, and. 
the. other .about Michaelmas, within fourteen 
Days before or after the faid times ; and eve- . 
ry three. Weeks a. Court,. if need be; yearly:. 
If either Plaintiff or Defendant requdl:'a Court, 
he is to keep one within ten· Days after fu~ . 
Requeft, or forfeit Ten Shillings. · 

'ARTlCL.E: 
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ARTICLE XXVI. 
W e.fay, if any Groove, Shaft, or Mter of 

Ground be ~rrefted, all the Oar got or mea-
fured at fuch Groove, Shaft, or Meer of 
Ground·, from the Arreft to the Tryal, is 
liable to the ArreA: : And if the VerdiB: be 
found for the Plai-ntiff', then the Defendaflt 
fhall pay to him fo much Oar or the Value 
thereof, as !hall appear by Evidence wasgot-
tcn, or mea,fured at fuch Groove, Shaft, or 
Meer of Ground, from toe time of the Ar-
reft, till the Tryal: And when the Bar-malter, 
or his Deputy, makes fuch Arrefr, he ought 
to take g:o(J<! Security for the Oar that is to 
be meafureJ there~ or carried away t-o any 
other Place. 

ARTICLE XXVII. 
We fay, that honeA: and able Men oug)lt 

to be fummon•d for Jurors, out of every Di-
vi!ion within the WaptntaR#; and to be lUm· 
mon'd as near the Court-day as may be ; and 
cf every Divifion fome to fet'Ve, unlefs. fomc 
juft caufe be fuewed to the contrary. 

ARTICLE XXVID. 
We fay, that able ~t Men, if they M not 

Miners, if they have Parts and be Maintain .. 
ers of Mines, and known by the Bar-mafter~ 
or his Deputy, to underftmd -w&N. tho Cuftom 
of the Mine; they ought to krve fOr JurOI'S, 
efpecially in difficult and weighty Matters 
and Ca.ufcs. 

ARTICLE 

Digitized byGoogle 



( Ij ) 

ARTICLE XXIX. 
\Ve fay, that one VerdiCt for Wages due to 

\V orkmen, !hall fully conclude and determim.·. 
And for the Title that arifeth by ContraCt, 
as by Gift, Sale, or Exchange, (or the like) 
and al(o for right of PolTe1fton, for Shafts or 
Meers of Ground; two of the fidl. Verdi& 
for one Party, fhall fully conclude die Title. 

ARTICLE XXX. 
We &y, that when a VerdiCt is goRe for 

either Party, i£ be· which hath 1~ will have 
another Tryal for the Ti~, he ought to ar-
re!t within Fourteen Days nextafter the Court, 
when th¢ Verdict went againft him ; or elfe 
tlaat VerdiCt fhall determine, and fully exclude 
him from any further Claim ; uAlefs that 
longer time for W orkmanthip be abfolutely 

- ., . ,. . .. 1. . r"T' .. . ..,_, _ • Tc r_ ... t. _ .... 
1\eeeUary tO ~IICOYCt tilt: 1 I"UUI : ·JI IV' liiCil 

the Party grieved may within fourteen Days 
C".aufe four or more of the. Grand-jury, or 
Twenty-four, to view the Work in queftion; 
and' what time they think fit for Workman-
Olip to difcover the truth ; that they may al­
low, giving fuch their doings (under their 
Hands) in writing to the Bar-mafter or his 
Deputy of that Divifion: And if it proves 
the allowed time be too !hort, then the grieved 
P arty may again procure Four or mote of the 
Grand-jury, or Twenty-four, to view the 
Work a fecond Time ; and if they then find 
that Workman1hip hath ~n duly made, and 
yet more time is requifite, they may give lon:-
ger time again, in manner as aforefaid : And 
then if the Party grieved arrcft not within ten 

Days 
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Days after the time is expired, that Verdict 
that went againft him lball fully conclude 
and determine the Title. 

ARTICLE XXXI. 
We fay, that no Perfon ought to fue f~r 

Mineral Debt, 0Jr, Grooves1 Trefpaffes m 
Grooves, or Grounds in Varience, but .only 
in the Barmoot-Court ; and if any do the 
contrary, they {halllofe their Debt and Oar 
for which they are in Controverfy, [and tha}L 
pa.y t.he Charges iri Law, and lofc all' the1r 
Grooves or Meers of Ground, and Parts 
thereof to the Party grieved, till upon juft ac-
count, he have fatisfaB:ion for all his Charges 
and Expences in and about fueh Suits] to the 
Lord of the Field or Farnm' : Alfo all fuch 
as fue out of the BarmMt-CDUrt• as aforefaid, 
ought to have no Benefit, nor Plea in Bar"' 
,MDt-Cqurt-. . 

ARTICLE XXXI1. 
We fay, no Oflicer ought, for· Tre(pafs or 

Debt, to execute or ferve any Writ, Warrant, 
or Precept upon a Miner, being at his Work on 
the Mine, nor when the Miners come or go 
to the Barmllot-CDUrt, but the Bar-mafter or 
his Deputy only. 

ARTICLE XXXIII. 
We fay, if two feveral Parties, or more, 

be Groove-fellows, or Part-owners to one 
Groove, or Mecr of Ground, and one or more 
of the Part-owners will not keep Company 
nor pay his or their proportional P_art or Parts 
of all fuch W orkmanfhip, and other Charges. 

and: 
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and Expences as are ueceJTary and conducing 
to fuch Groove or Grooves, Meer or Meers· 
of Ground : Thereupon the Party grieved lhaU 
complain to the Bar-matler, or his Deputy,. 
who fhall take with him two or more of 
the Grand-jury, or Twenty ]<~our, and fpeak. 
to the Party or Parties who negleCl: or refufe t<> 
pay Charges, and keep Company as aforefaid, 
and give him or them warning to come in with~ 
in ten Days to pay Charges and bep Company 
with their Part-owners ; and ~f (after warn!ng 
given) the Party or Parties refufe to pay 
Charges, or· to come in and keep Company 
as aforefaid ; then the Bar-mafter or his De- · 
puty, and the Grand-jury, or Twenty-four,. 
at their meeting next following (unlet$ fomeo 
juft eaufe be filewed to the contrary) may 
order the Party or Parties, that have refufed . 
and negleCled to pay Charges, and keep Com-
pany, that he or they fliall come and pay 
Charges, and keep his or their Part~owners : 
And iuch order o( the-Grand-jury, or Twen.-. 
ty-four is to be binding, as though it was. 
at Barmoot-Cour:t. 

ARTICL.E XXXIV. 
We fay, that when a Meer or Meers of 

Ground aEe w~;ought under Water, and bf 
reafon thereof ha.th f.lood many years un-: 
wrought, ~nd the Owner or Owners of fuch 
Meer or Meers of Ground do not ufe fome 
eff'eCl:ual means to get forth the \-Vater, to 
recover the fame; and that the fame might 
be wrought by the means of a Sough,. or /Jn­
gine, and that for the public good, but is 
yet negledcd ; Ther.euP.on any Perfon or Per-

fen!,. 
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fans, who are minded to disbu rfe and lav forth 
Money, to recovef fuch Works from Water, 
may, at a great Barm1ot-Court held at Wirif­
wort'h, decY.lre fuca their lntenti<>ns, in W ri-
ting, to the Grand·jury, or Twenty-four, 
and they · filall take the fame into c~mfide­
ration ; and if they know fuch Works to have 
ftood fo long, by rufon of Water, and no 
effeCtual means ufed to win the fame; and 
that the Perion or- Perf<>ns who denre to un-
dertake to win the fame by Sqazbs, 0a: other-
w.ik; w be able 1\>kn, and like t-o pwtfc8 fuch 
a Work: ThereYpO!l the G~and-jury, or 
TW<lnty-f9\lr fball appoiflt a Day (a. Montll 
after at kafi) for td'lemfelves, aAd the Party 
that undertakes, and all the Owners gf fi.Kh 
Work~, to meetat tae pJacewhere &ch.Worb 
aFe, and this time of meeting {hall k p~~b­
lifh"d by. the Cryer in the great BarmHI· 
"'···-· .. \.. 4 ' 11 ""·n n·"' tak · .•... -...~ .... v""t lulu au JV~t't •A.Y . e ·notice~· 
At fuch meeting the Undertakers iball gave 
the Grand-jury, or Tw~-fO\K', to uadcr· 
frand by what means they ift~oo tQ lay dry· 
all fitch Works, and to get ou~ the- Water; 
for recovering tbc fao(Jl.C:; and if tbe Gra~d­
j•.Jry, 01: Twenty-four, thereupon concetve 
the way and means !?hey propGfe- iS: like, and 
effeelual to recover fuch Work1 from Water, 
ih that the Public may have advantage ~horeby~ 
the Grand-jury; or Twenty-four, ~1 ac-
9.uaint the Owners of kx:h Works with ~he 
Intentions of the Undertakers, concermng 
the recovery of fuch Works from Water, 
and the way and means tl'lcy propofe for the 
doing of it. And any o¥ the C>wners of ~ch 
'\.Yorks (if they plcaie) may joyn with the 

Under· 
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Undertaker!, .paying tbeirpr0.pQ-fttGilaltle :Pam 
of the Charge 0f f~tclt s~ugbs er Enginu 
as iliall b~ made to re~ver the fame, accord· 
ing to their PartS& and enjoy the Benefit: there. 
of. Apd .f1o1ch Gf the Owners of fuch Work~, 
as lrnlll not (by themfelves, or ot}jers by their 
Auth()rity) ajlf'ear at fuch Meeting ; or then 
negleCt or rcfufe to join, :md pay their propor-
tionable Par.t or Pans of ·Charges of fu~~:h Sougbs 
or Er~Kiner as £haJl. be mad~: and ufed for the 
Retovery Gf fl!ch \Vorks from Water, as afore-
Caid: Ther-eupon the Grand-jury, or Twenty' 
four, ana Ba.(~mafier, or his Deputy-t lhaU 
have Power te di(poffefs fucth Qwner or Owners 
from their Part or Parts, and to ailign and 
deliver Poffeffion of fuch Part or· Parts to the 
Undertakers tlter.eof, ~ .a.forefaid ; withal, . or-
dering., That the Undertaker~ of f~ch Works 
lhall give to the Owners, that refufe anJ neg-
leCt, as aforefaid, fuch reafonable SatisfaCl:ion 
as the Grand-jury, or Twenty-four. iliall then 
think fit. And if it happen, in the carrying 
~n of the Bufinefs for the :Recovery of fuch 
Water-Works, that any Difference arife be-
twixt the Undertakers aml the Owners of fuch 
Works, or any of them, fo that the Work is 
obfiruCl:ed thereby; then the Grand-jury, or 
Tweflty four, being called together, fuall have 
Power· to regulate all fuch Difference, where· 
by the Work may be effecblly accomplifued 
for publick Good. . 

ARTICLE XXXV. 
• . I ' 

We. fa.y, t~at_when any. Man is poffciTed of 
a GI!OO~e or Meer r.>f Ground, and hath found 
the Vein,, a.u.d. works ther~'in, he ought to. fuf-

fer 
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fer his Neighbour, who is the next taker, and 
fhew him the heft Light and Diretlion he can, 
which Way, and upon what Point the Vein 
goeth: But in ·are any Manbe fo refra8ory 
as to deny his Neighbour fuch a Courtefr, then 
he may procure three or more of the Grand-
jury, or Twenty-four, to be fummoned, and 
the Bar-maA:er, or his Deputy, may put them 
into his Groove, who hath the Vein in Work, 
where they may (by uli!lg of a DiaJ, or fome 
other Skill} lhew him that is the next 'iuk", 
which Way; and upon what Point the Vein 
goes, fo that he may know thereby where to 
fmk his Shaft to find the Vein; that the Field 
may be fet forwards for the publick Good ; 
provided always, that fuch of the Grand-jury, 
or Twenty-four, as go into the Groove afore-
faid, lhall not do any other A,Ct. or Thing, or 
make any other Difcovery of fuch Groove, 
fave only to fee which Way, and upon what 
Point the Vein goes. 

ARTICLE XXXVI. 
We fay, that where any Man is lawfully 

polfdfed of a Meer of Ground, for any Rake 
or Vein, and works the fame truly according 
to the Cufiom of the Mine ; if any other Man 
lhall fet Pojfo.fliom at, or near his Fsrtji~ld; 
pretending for a crofs Vein, or fome other 
Thing ; and by Workmanlhip fha]l be lhong-
Iy fufpeaed to work in the fame Vein, for 
which there_ is another in Polfe~on, and truly 
works the fame ; thereupon the Party grieved 
may procure the Grand-jury, or Twenty-four, 
t~ be fummoned to appear at the Place in ~e­
fiion; they, or fo many of them as appear, 

being 
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(tleing above twelve) fuall view th~ yvhole 
Work ; and if thereupon they find, l?f their 
beft Skill, the 'l'hing in all Probabilify to be 
one and the fame; and yet for want of_ Wor~~ 
man1hip cannot then plainly appear, then fuch 
of thj: Grand~ jury, or Twenty-fou'r, as ap~ 
pear and view, as aforefaid, thall l!;ive fuch 
their Opinions under their Hands in Writing ; . 
withal, ordering who they conceit works 
wrongfully, forthwith to give the Patty griev-
ed good Security for all the Oar got at the 
Work in ~eftion, till Time and Workman-
thip make the Truth appear; but if the Party 
who is to give Security, refufe to give fuch 
Security, then fuch of the Grand -jury, or 
Twenty-four, as appear and view, as afore-
faid, fhall (by their Order under their Hands) 
appointthe Bar-maller, or his Deputy, to feizc 
and fequefter all the Oar got at the Work in 
queftion, till W orkmanlhip do make the 
Truth appear, to whom the Vein belongs; 
and when either Party does conceit that Work-
manthip enough is made in it to make the 
Truth appear, then either of them may pro-
cure the Grand-jury, or Twenty-four, to be 
fummoned again ; and fuch of them as appear, 
being above Twelve, fhall view the Work 
' in ~ion; if then, by Workmanlhip, it 
may appear to whom the Oar and Vein 
belongs, they may order it the fame Party to 
whom they conceive it due; and if either 
Party think he hath wrong thereby, he may 
arrcft, and have his Trial for his Right or 
Ti~le, 

A~TICLE 
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ARTICLE XXXVU. 
We fay, that no Perfon thaH come to anY 

Workman that works his Ground truly, upon 
any Colour or Pretence to claim his Ground, 
to hinder his Work, ~r to ·fiop the Fitld; but 
the firft W orkmm {hall on'ly work, and the 
Claimer arreft, and take the Law, and the 
Bar-mafl:er thall do him Law truly. 

ART lCLE XXXVII\1. 
We fay, ifany.Vein or Rake go crofs thro' 

another Rake or Vein, .he that comes to the 
Pu firfi fuall have it, and may work therein, 
fo far as he can reach with a Pick, or Hac~, 
liaving a helve three Q..uarters of a Y<~rd long, 
fo that he lbind wholly within his own Cheeks, 
wJ1en he works fuch a Pee. 

ARTICLE XX.1n:k. 
We fay, that when two Veins go together, 

part<xl with a Rither, that it is fca.rce di.fcern-
able whether it be two Veins, or but one ; in 
this cafe, fo long as the Rither may be takell 
down by firing on the one Side, it is to be taken 
and. repute!il but for one Vein; ltut . .in Cafe the 
Rither be fo thick that it CilllFIOt be taken by 
fir in~ an the one Side, and the Veins go fo 
af111nder, for hatf a Meer in length, thea tlley 
are fervrceable \0 the Miner, as two di8tnlt 
Veins. 

ARTICLE XL. 
We fay, that any Miner, in an open Rake, 

may kin<h aau light his Fire, after four of 
the 
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the Cloc_k in the afternoon; giving his Neigh-
bour lawful Warning thereof. 

ARTICLE XLL 
We fay, if any Miner, or other Perfon, 

do under-beat his Neighbour's Meer, and work 
out of his own length into another Man's 
Ground, the Party fo grieved may procure 
two or more of the Grand-jury, or Twenty-
four, to view fucb a Trefpafs, .and order the 
Party that hath done the Wrong to give the 
Party grieved full as much Oar as the Value 
thereof, as they conceive is gotten wrongfully, 
without allowing any Charge for getting the 
fame ; and the Party offending herein thall· 
forfeit for every fuch Offence five Shillings and 
four pence; which Fine the Bar·mafter, or his, 
Steward lhall have •. 

AR TI CL E XLII. 
t­

We fay, that if any Miner, or other Per-
Con doth work, and keep lawful Poffeffion of 

• any Groove, Shaft, or Meer of Ground, ac-
cording to the Cuftom of the Mine ; if any 
Perfon or Perfons (by Day or Night) caft in, 
.or fill up fuch Shaft, Groov:e, or Meer of 
Ground, however they thall be wrought ; 
every fuch Perfon ofFending herein fhall forfeit 
for every fuch Offence ten Pounds, the one 
half to the Lord of the Field, or Farmer, and 
the other half to the Bar-mailer, or Steward; 
and fuall pay the Party fo much as will make 
good the Work again. 

M ARTICLE 
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ARTICLE XLIII. 
We fay, that if any Perfon or Perfons lhall 

at any Time go to any Gentleman, or other 
Perfon, and give, fell, or exchange any Part 
or Parts of a Groove, or Meer of Ground in 
Variance, for Maintenance ; every Perfon fo 
offending {hall thereby .lofe his Groove, or 
Meer of Ground, or Part thereof in Variance ; 
and the Taker or Buyer iliall forfeit ten Pounds 
to the Lord of the Field, or Farmer. 

ARTICLE XLIV. 
We fay, tbat if it happen that any Miner be 

killed, or fiain, or damped upon the Mine, 
WJtDm any Groove, neither Efcheator, Coro-
ner, or any other Officer <>ught to meddle 
therewith, but the Bar-mafter, or his D,eputy. 

ARTICLE XLV. 
We fay,. that -no Perfon ought- to bring any 

unlawful Weapon to the Mine; and for every 
Rime·fo doing, to forfeit ,3 s. 4 d. to the Stew- • 
ard, or· Bar-mafter: And if any make an Af-
fault or Fray on the Mine; every fu.ch Perfon 
ought .to forfeit for every· fuch Offence -40 s. 
and for every Blood-fued agaiiill: the Peace, 5 s. 
the one Half to the Lord of the Field, or Far-
mer, and .-the other Half to . the Bar-maHeJ, 
or Steward. 

ARTICLE ·XLVI. , 
We fay, that everyMan that-hath a Waili-

trough, ought to have reven feet -about the 
_fame; a~d if any Perfon dig, delve, or fuovel 
1n the fa1d Trough within the faid Space, he 

ihall 

o''''"" by Google 



( 23 ) 
.fha:Il forfeit for every fueh OfFence I 2 d. to the 
Steward: Alfo we fay, that no Perfon ought 
to dig, delve, ·or lhovel near any Man's Bing-
place, upon pain to forfeit ud. for evert 
fuch Offence. 

ART lCLE XLVri. 
We fay, that no Perfon or Perfons ought tb 

tave upon any Man's Ground except the 
·Owner be prefent ~n the Ground, on Pain to 
forfeit the Oar the.y get to the Owners of fuch 
Ground, if they be taken: And alfo 6 d. to 
-the-Lord of the Field, or Farmer., fo often as 
they {hall be taken therewith. Alfo, ·no Pur• 
·chafer ought to ftop . hirn, or any Miner1 

from any Wafh-trough, ·at any Time, on 
pain to forfeit for every fuch Offence, I 2 d. 
to the Dord of the Field, or Farmer : Alfo 
no Caver ought to purchafe in any Man's 
Ground, before eight of the Clock in t~ 
Morning, hor after four in the Afternoon, on 
pain to forfeit for every fuch Offence, x.2d. to 
·the Lord of the Field, ·or Farmer. 

ARTICLE XLVIlt 
We fay, that if any Perfon or Perfons felo-. 

·nioufiy take away any Oar or other Materials 
;from any Groove, Shaft, or Meer of Ground, 
Houfes, 'Coes, or- fmilting Houfes, ·or elfe-
where, if it be under the Value of 13 d. half-
penny; the Bar-mailer, . <>r his Deputy, lhall' 
punifh the 0ffender in the Stocks, or other• . 
wife, as is fit for fuch Offenders to be pu~i&­
cd : But if the Oar or other Materitls be abo\ro . 
~3d. half-penny, we fay it is Felony. 

M 2 ARTICLE 
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ARTICLE XLIX. 
We fay, th~t every Bar-ml\fter, or his De-

puty, ought to have a Pair of Stocks, at fomc 
convenient Place within his Divifion; the fame 
to be built at the Charges of the Lord of the 
Field, or Farmer ; by tM Benefit arifing out 
of the Fines ; and fuch Perfons as fwear, curfu, 
.or commit any other Mifdemeanors on the 
Mine, fit to be punifued in the Stocks ; the 
Bar-maftcr, or his Deputy, {hall punilb fuch 
Offenders, at any Time under the Space of 

.~elve Hours, as the Offence {hall require. 
ARTICLE L. 

We fay, that no Miner ought to be fined 
or amerced by the Steward of the Barmoot­
Court for his not appearing there, unlefs he 
have lawful Warning; but if lawful \Yarn-
ing and Summons be given, and the Miner 
fail to come and appear, according to Cuftom, 
the firft. Time is 2 d. and fo at every Court (if 
occafion enfue) is double the fame, till it come 
to 5 s. 4d. whereof 5 s. is due to the Lord of 
the Field, or Farmer, and 4 d. to the Steward : 
And in Cafe Twenty-four Miners be fummon-
od on a Jury, for a Trial betwixt Party and 
Party, to appear at the Barm11t-Court; if 
there appear not 12 of them, whereby to have 
a-full Jury, then all fuch as fail in appearing 
herein. {hall be fined, as the Bar-mafter or 
.Steward pleafes, in any fum not exceeding I o s. 
provided always, they have lawful Summons, 
¥d be able of Body to come. 

ARTICLE 
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ARTICLE L.I. 

We fay, that if any Groove,Shatt, or M~r 
of Ground be in Controverfy, and the Grand-
jury, or Twenty-four, be called to view that 
Shaft or Meer of Ground, or to do or perform 
any other Duty concerning the fame, and there-
upon make an Order, and give their-Opinions 
under their Hands in Writing, concerning fuch 
Groove, Shaft, or Meers· of Ground in Con-
troverfy: Then fuch Order, or· Opinion, as 
the Grand-jury, or Twenty-four, or Part of 
them make, being above four, may and ought 
to be produced in the Barmoot-Court at the · 
Trial, and there openly read, and {hewed to 
the Jury, that_they Qlll~ take notic;s theic:'Jf· 
as they think fit. . 

A R TICI~E LIL 
We fay, that if the Grand~jury, or Twen-

ty-four; for the Mine, or Part of them, be · 
(by the Bar-mailer, or his Dt;putv) called to 
view any Work within Ground ; or to do, or 
perform any other Office or Duty, ·concerning 
thefe, or any other Article$, :for the Cufi:om cf 
the Mine ; if any Perfon or Perfons refill, t)r 
hinder them therein, every one Co offending 
{hall forfeit for every fuch. Offence· S I. tllc 
one Half to the Lord of the Field, or Farmer, 
and the other Half to the Bar-mafi:e~:, or Stew-
ard; and if any refill the Bar-mafter, or his 
Deputy, he may, if need be, call any Miners 
to affift him, and the Grand-jury, or Twen· 
ty-four, or part of them ; and if any Miner 

-neglect: or refufe herein, "he ;{hall forfeit f«»r · 
-every fuch Neglea s s. to the Lord of the 
Field, or Farmer. 
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ARTICLE LIII. 
We fay; that the Bar-mafter, or his De 

puty, or the Steward, ought to lev.y and col'-
leCl: all Fines and Forfeitures, due by Cuftom. 
of the Mine ; and where any Perfon hath, 
not Oar to difchar.ge the fame, and is not other-
wife able, or willing to pay fuch Fines and 
Forfeiture; then the Bar-mafter, or his ~­
puty, lhall (for every fuch Offence) puniih 
every fuch Perfon in the Stocks, to fit there 
twelve Hours. pining, with a Paper on his Back, 
tbewing for what Offence he fits there; but, in 
cafe the Bar-mafter, or his Deputy, or the 
Steward, do not henceforth levy and collett 
'ali Fines and Forfeitures, due by t~e Cufiom 
of the Mine, nor punilh fuch Offenders in the 
Stocks, as a·re fit to be punifhed; they tball. 
forfeit for ·every fuch NegleCt 5 s. to . the 
I;.or4 of the Field, or Farmer. 

ARTICLE LIV,. 
We fay, if any Miner or Miners, or any 

other Pe.rfon or Perfons, be · poffdfed of a 
Meer or Meers of Ground; ·or Part or Parts 
thereof, and work it truly, according to the 
Cufiom of the Mine ; if there be any Perfon 
or Perfons that. fhall or will make Claim or 
Title to the fame, or any Part thereof; that 
be or they lhall . come and make their Claims 
(either by themfelves, or by fome Agent em-
ployed by .them) before the Bar-mafter, or his 
Deputy; and within fix Months after the 
fame thall be in Workmanlhip ; and if de-
nied of what he or they ihall claim, he or they 
IJlufi arreft within fourteen Days after the faid 

. Claim 
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Claim and Denial, or elfe his or their Title 
£hall be deemed unlawful, and to have no 
Plea. for it in .the Barmoot-Courtr-

ARTICLE LVI 
'Ve fay, whereas we find by daily Expeti"-

e·nct>, that great Abufes; and many Inconve-
niences do arife, by Perfons taking Part on 
both Sides, and only putting in their Pawns, 
and will neither maintain with Plaintiff nor 
Defendant of their necelfary Charges; and 
they fo refuling t• pay, poor Men are many 
Times utterly undone and overthrown. Where-
upon we. order and agree, (that where any 
Controvetfy. £hall happen about any Groove or 
Grooves, Meer or Meers of Ground in Q!.Je-
ftion) where fuch Suit arifeth, if any Perfon 
or Perfons claim any particular Part or Parts 
of.a Meer of Ground in ~efi:ion, where fuch 
Suits arifeth; if any Perfon or Perfons make 
Cbim on both Sides, and would only defend 
bis or their Part or Parts, by putting in his or 
their Part or Parts of Pawns on both "Sides. 
vVe fay, that it £hall not be fufficient for any 
Pcrfon or Perfons to defend his or their Part 
or Parts by fuch J'vi.eans only ; but he or they 
mull: either take to the Plaintiff or Defendant, 
to defend his or their Part or Parts, accord-
ing to the Cufiom of the Mine; that is to fay,. 
he £hall pay his or their Part or Parts of 
Charges, as £hall be needful to make the Truth 
appear, in trying of the Caufe or Caufes, as 
well as putting in their Part or Parts of the 
4- s. 6 d. for the Pawn or Pawns.; and Otarges 
being lawfully demanded of fuch, before the 
Bar-mafi:er of ~e Liberty,. and one or more of 
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the Grand-jury, or Twenty-four; if the Par-

. ty or Parties of whom Expences in fuch Suits 
and Trials is demanded, as aforefaid, do not 
pay the fame Charge within four Days after 
it is lawfully demanded; then fucb Party or 
Parties, refufing or negleB:ing to pay the fatr.e 
after fuch Demands, fhall forfeit his or their 
Part or Parts to the Parties grieved, to be 
equally divided among£\: them, according to 
their proportionable Parts. 

ARTICLE LVI. 
We do order and fay, th:\t if any Perfo~ 

that works for Wages at any Groove, or 
Grooves, Shaft or Shafts, Meer or Meers of 
Ground, within the faid Soak and Wapmtalt, 
and fhall have his or their Wages wrongfully 
detained or with-held from him or them, by 
the Owner or Owner's Servant, or Agents, at 
any of the faid Grooves, Shaft or Shafts, 
Mcer or Meers of .Ground ; that then, if fum 
Perfon or Perfons, from whom fuch Wages 
fhall be due, or from his or their Servants or 
Agents employed to manage their Mines, de> 
not well and truly pay fuch Wages as fhall be 
due to any Workman or Servant, within ten 
Days after an Account given, and Demand 
made of fuch Perfon or Perfons Servant or 
Agents; that then in fuch Cafe, theW orkman 
or Servant who fhall be behind in Arrear, and 
unpaid, · as aforefaid, may arreft, where fuch 
Work was done, or elfewhere, within tho 
faid SBai and Wapmta!te, his or their Part or 
Parts of Oar, or other Material, where fuch 
Perfon or Perfons Servant or Agent (doth not 
pay as aforefaid) are concerned, or have any 
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Part or Parts ,thereof, and fo bring it to Trial 
at the next Bormoot-(;Qurt; and if fuch Perfon 
or Perfons, Servants or Agents, Defendant or 
Defendants £hall be caft, and condemned by 
the V erdiCl: of I 2 Men ; then fuch Defendant 
or. Defendants £hall pay all fuch Wages forth-
With, which lhall be given in Damage, and 
IO s. over and belides, for and towards the 
CoA:s of fuch Workmen or Servants, Plaintiff ·· 
?r Pl~intiffs, in the Recovery of fuch juft Wages, 
If thetr Oar be fufficient under Arreft to defray 
the faid Charge ; but if not, and fuch Defen-
dant or Defendants refufe and negleCl ftill to 
.pay fuch Wages and Charges, as aforefaid ; 
then the Bar-mafter of the Liberty where the 
faid Defendants have any Grooves, lhall have · 
power to levy the fame by Diftrefs and Sale .of 
the Defendant or Defendants Oar, or· Mineral 
Materials, if any ; or otherwife, he fltall de- · 
liver all his or their Grooves, or Parts thereof, -
to the Plaintiff, to work until the Coft and 
Damages be fully paid, ,with all Charges in 
working the fame: And the Bar-mafter lhall ; 
n~t negleCl th.is prefent. Article, on pain to for- , 
fett (to the Ktng, or bts Farmer) 5 s; '4d. and · 
to the Party grieved 5 s. ' And if the Defendant 
or Defendants fuall contemn or difobey this 
.Article, or hinder ' the Bar;..mafter in · the Dif.- · 
charge of his Duty, that then every fuch Of· 
fender lhall forfeit for every fuch. Offence 20 s. ·. 
to the King's Majefi:y, -or to his Farmer. · 

A~R T I CLE LVII. · 
Alfo we order and fay, that from henceforth, · 

when any Perfon or Perfons fuall complain at 
any great Bormoot-Cqurt; for want of Com-

p..m y. 
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panr and Charges, that fuch Complainants 
Qlal have a juft Bilt of Charges (if fuch can be 
had) annexed to. the B.ill of Complaint, which. 
the Twenty-four fuall have ~ower to deter-
mine : Or, . at leaft, he or they thall declare 
upon his or their Oaths to the Grand-jury, or 
Twenty four,. the. grofs Sum or. Sums of Mo~ 
ney, at fuch Groove or Grooves where fuch 
Part-:owners a~e. complained againft, for 'V ant 
of Company and Charges, as the faid Part· 
owners thalt be behind and ~n Arrear.; which 
Sum or Swns tball be fel down in the Order or 
Verditl: of the Grand-jury, or Twenty-:four; 
and if futh Sum or Sums be not paid into the 
refpeltivt; Bar-mafter's Hands (for the Ufe of 
the. faid Complainants) within ten Days after .-
Warning given them; then the .. Bll(-mafter 
~y and fuall deliver Pofi"effion,. according to . 
the faid Order : But if the Perfon . or. Perfons . 
compl;Uped . againft, . or their Agents, be. not · 
refident . within. the Soak ·and, Wapentak4 of. 
1Yzrkfworth;, or if upon diligent · Enquiry · 
m;;Jd~ by the Bar-mafter, within twenty Days . 
after, the fard Order to.him delivered, tha~ futh . 
Pcerfo,n o.r Per(ons cannot b.e found to. be refi-. 
dt.nt, nor his Agents, as afotefaid ; that then 
in, fur;:h Otfe,_ the Bar~mafter may take . with . 
him . o.ne· or mQre of the. Grand-jury, or 
Twenty~f®r, and go to the Gtoove. or 
Gr-ooves, . Meer or Me~rs o( Ground, where · 
fuch Company and 'Charges are wanting ; and _; 
there in the.MiperaLTime s>f the: Day, openly 
dgcJare, That fucij Perfon or Pet:folls .fuall : 
come in,., an~ kec:~ Company,. anc! ~y fuch 
Charges,. as. is contained. in . the,~ faid Order, . 
'Witb.iA. ten Day.s. afte!.J. or lofe . his or- their. 
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Part or Parts. And if fuch Charges be nt>~ 
paid according to the faid Order, then the' 
Bar·mafter, or his Deputy, may, and !hall de...i 
liver Poffeffion, according to the faid Order,. 
to the faid Complainants : And the Bar-mafter 
fuall not neglea his Duty herein, on pain t() 
forfeit 10 s. to the King, or his Farmer •. 

ARTICLE LVIII. 
We fay, that no Perfon or Perfons !hall lef;. 

hinder, or deny the Bar·mafter and Twenty· 
fcur, or any of them, by Firing, or any other 
Ways or Means whatfoever, from going into-
any of their Grooves, Shaft or Shaftq, Meer or 
Meers of Ground, to view and fee whether any 
WrongorTrefpafsbecommitted between Party 
or Party: Nor forplummingand diallingi~any 
of their Grooves, Shafts, or Meers of Ground,. 
for the End, and fetting ftreight of Matters in 
Controverfy, on pain of every one fo offending 
t-o forfeit for every fuch· Offence 40 ~~ of good 
and lawful Englijh Money,. whereof zo to the 
King's Majefty, or his Farmer, aml the other 
2.0 to the Party wronged or grieved ;. pro~ 
vided always, that the Bar-mailer andTwenty-1· 
four, or any two or more of them, come at 
lawful and convenient Times of the Day. 

ARTICLE LIX. 
The Grand.jury or Twenty-four for tile-

Body of the Mine, do order and fay, that 
from henceforth, every Miner and Maintain-
er of Mines, within the Soak and WapentaJ~ 
of Wtrlfworth,. lhall prefer their Bills of 
Complaint at every great Barmoot·C.Ourt againft 
their Part-owner or Part-owners> Groove-

fellow 
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fellow, or Groove-fellows, in open COurt;, 
during the Time of the Steward's fitting, and 
not after any Adjournment; to the End that 
every Perfon,concerned, or againftwhom any 
Bill is preferred, may have legal Proceedings, 
in open Court,acoordin& to the Cuftom.of the.: 
Mine •. 

• • 
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BOOK II . 
• 

The Form of a Bill of Complaint, put up · 
at the Great Barmoot-Court held 
at Wirkfworth, April 12, x68x. 

J Ohn Woodhave, and his Growe-Fellowr, 
cDmplain themfilves tD this Court, againjl 

William ltoldfaft and Robert Non-pay, or 
R"J · one that· claims · under them, or either of · 
tl11m, for not cDmmg in and ketping Company at 
the Old Man'i Gr()(}Ve, on the Cole-hills, in 
tbe Pens Rake, heing within the Liberty of ­
Wirkfworth, allll Jurifditlion of this Court ; 
and for nDt paying the Sum of 41. which if 
aut for them to pay ; heing 40 s. a piece for . 
either of their eight Parts to pay; And there· 
fore prays relief. 

The Form of a Crofs Bill, at · the fame · 
Court. 

At the Great BarmHt-Co•rt held at Wirk[-' 
wDrth; for the Soak and W apentake of. 
Wirkfworth~ April 12, 1681; 

Whereat, John W oodhave, and hi$ GrDIJ'Vt· 
»/lows, have complained ihemfilves to thir Court, . 
againjl ' William Holdfaft~ and Robert 'Non• 
P-lY, or. tlll!' thlt ,/aims undtr tbrm~ . or 

e\\UI'I' 
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eithtr of them, for mt coming in and kupint 
Company 1CJith them at the Old Man's· Grw.'1 
on the Cole-hills, being fCJithi"l the Liberty of 
Wirkfworth, andjurifdiUion of this Court, and 
for mt j1JJying the Sum- if 4l. which they fay 
Is due for them to pay; being- 40 s ... apiece f or 
either of our eight parts: We the o:forefaid. 
William Holdfa!l: and Robert Non-pay, do 
hereby declare to prove the Payment. of the 
aforifaid 4!. being 4011. for either of oar 
eigkt Partu And t!Hrifore pray to ht difmijl. 

At the Great Bar171(}()t-Court held at 
Wtrkfworth, April, I 2·. 1.681. 

The Names of the Jurors, and their 
Verdict upon the aforefaid Bill. 

lJlilliMm Stone. Robert Letjlip. 
Hemy Staffor.d; Wiliiam GajJP)'.t 
Adam·.Be/1; Adam Smok~r. 
Clement· Clough..- Thomas Shepphard< 
Thomas Twzgg•· .. 1nthony Long. · 
John Hill. Richard Short:-· 
Anthony Wood. Gerois Standby • . 
Wtl/iam !Pard. John Hanger • . 
Rb'blrt Stand. · Abraham IP"oodwit.-
Williom Winkat; Samuel Wa$)lajfe. 
Henry Neerheed, · Elias Pool. 
J.bftph Knowfnot. · . ll.fartin Spencer. 

We the faid Jurors, lreing eleCfld, jtvarn and:· 
charged, do· (uprm Our Oaths) orde,.. and Jay, 
%at. William Holdfa!l:, and·Rrobert Non.-pay, 
or any one that claims under them., or. either of · 
them., jha/J come in and keep ConJpany with 
Jphn Woodhave,_ and.liis Groove~FeUows; and · 

fl!alJ . 
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jlfall p.ay. the fum of 4 1. -/Jeing 40 s apim for:­
~ither· of their eight Parts to pay, which they. 
are. behind and in. Arrear, at the Old Man'-s 
Groove, on the Cole..- hi Ill;, bfing within the Li..­
berty if Wirnfworth and jurifdi.IIior~ of this 
Court, within ten Days after. lawful TJlarning 
given, or Publication made., according to the Ar­
iide, or.. life their parts . . 

Then you mu!l. return the Crofs~Bill 
Ignoramus. 

The Form a Bill made at' the frmtll Court­
Barmoot, for tryal of Titles. 

At the fmall Court-Barmaot held at 
-- the I 3th Day of April, I 68 i. . 

Ed ward Wood, and hi; Gr·oove-Fellows, com­
plain themfelves to this Court, againjf James 
Wi-lde; and· his Groove-Felltrws, for unjujily 
entering into, and detainingfrom.the Complainants 
one Founder Mm· if Gr.ound in a, Grofs .rake,­
difcovered out of th1 gt;eat !Yhite Rake, with­
in the Liberty if Crumford, and J urisdiElion, . 
of this Court (on Crumford .. Moor) and alfo 
one Fir.fl Taker lvfeer if Ground Eqjhuard, or 
a Po.ffiflion for a. Firjl-Taker Meer ; and for 
getting, therein, and. carrying away, One rhou· 
fond Loads if the P faint iff i Lead Oar, and con­
v,rting it to the Defendants own ufe; to the · 
Plaintiff's Damage if a· Thoufontl and Fifty · 
Pounds; And thereupon they: bring their Su!t, 
arui crave relief. 

The Defendants .appear and plead the.· 
fix. Months Article in Bar. 

Jurors- B. Di .A.~ B. F .• T. 
Names, E, W. R. C; .A. r.. 

A: H. 'J. H. T. R.; 
H •. C;·. t: p;·. W. F;. 
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1'trdiff~ We the (aid Jurors being eleaed' 
fworn and charged to fay the Truth 

in the Premifes, upon our Oaths fay, That 
the Defendants are not guilty of entering into 
and detaining from the Complainants, one 
Founder~meer of Ground in a Crofs-Rake, 
difcovercd out of the gre:tt White Rake, with· 
in the Liberty of Grumford, and Jurisdiaion 
of this Court; (on Grumford Moor) nor for 
entering into one Firft taker meer Eaftward, 
as in the Bill is fet forth. Therefore (ac-
cording to feveral Cuftoms and Articles ufed 
within the faid Soak and Wapentake) upon 
our Oaths do further fay, That the Com· 
plainants fuall pay 4 s. for 12 Men's Din· 
ners1 &c. 

The Form of a Bill put to the Twenty-
four, when called to view a Mine 
in queftion. 

\Villiam Fainwood, and ]oh11 Haveall, and 
their Groo've F/1/ows to the Grand-jury, or 
Cf'wenty-Jour, for the Soalt and Wapentakt of 
Wirkfworth ; heing called to the Gong-Rokt, 
tm Middletown-moor, •within the Libert)''.[ 
Middletown oforefaid, the 16th of Apnl 
1681 
You are deftred to go down at the Itedge 

fhaft, and fo through the D..rift, and down 
the Turn, . and then through the _ Drift at 
the Turnfoot, and fo through the King's half 
Meer, then through the hole at the Rither 
Point into Bates work, and fo up his Turn 
and Shaft to the- Day, and to give your 

Opillions, · 
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opinions, whether it be not all -one and thd . 
fame Vein. 

Then as many as judge it to be one 
and the fame Vein, write their 
Opinion, if they exceed 12. 

Some Ex A M P L E s q(D I ALL I N G. 

HAving provided your felf of a Dialin a 
(quare Box, or a long fquareBox, which 

is better ; and alfo of a two foot Rule ; 
and a ftring or Cord with a Plummet as the 
end ; fuppofe you be defired, or (to try you~ 
own Skill) woulci know ·the ex ad: depth of 
a Hading Shaft and Turn, and how far they 
are driven in that Meer of Ground to an 
Inch. FitA: caufe fome one. to gp down the 
Shaft, then let your Cord or String down 
after him as far as you can, till it touch Come-
where on the fide, obferving the moft conve· 
aient place at the SttJWs, where the String 
will go down deepeR: and not tou,ch the fides, 
and where the Plummet tci>uclils the flde, bid 
him make ,a mark at the end thereof; Then 
the String hanging there, apply the fide of 
your Dial thereto, as near croffing tht: Rake 
as you can judge by the handing below, and 
obferve what Point the Needle ftands on, which 
here you may fuppofe to be 52. and this 
point you muft keep for your fquare ; then 
pull up the Str:ng, and meafure it, and fet the 
length thereof down in Rules and Inches, un~e-r 

wh\<;.h. 
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the word Depth, as you may fee in the Ex.- -
ample following, which you may fuppofe helle 
to be 24- Rules, and Inches oo; which when 
you have fet down, and the point 52 direaly 
over again!l:· it ;. then. go down tu the place 
where he made the mark in the Shaft, and 
becaufe your Shaft hades, put one end of your 
Rule to the place where he made the mark, 
and lay the Rule crofs into the Shaft ; then 
apply your Dial to the edge of the Rule, and 
wave the Dial and Rule up and down together 
til! you fee the Needle fi:and upon 52, your 
fquare point ; then from the mo!l: convenient 
place of your Rule (whethe.r it be at the end, 
or in the middle,. where the Cord will gp 
down the. deepeft· and· not touch the fides) thez 
hold the Cord, and where it touches the fide at 
tho end below, there bid him make a mark.; 
then ( obferving what Inches lies againll at the 
Rule, as here at 22) pull up the Cord, and 
meafure the length ther.eof, from the Rule 
to the mark below ; npt forgettillg to hold 
your finger fall upon the Cord, which you 
may fuppofe to be 16 Rules ; which (becaufe 
you are plumrning) mu!l: be fet down under 
Depth ; Then, having fet down your point 52, 
and the 22. Inch<;s in their refpeCli\(e places, 
as in the Example following appears, go down 
to the place wbere he made 'the la!l: Mark.; 
and putting one end of your Rule thereto, .hy 
the other into the Shaft, and apply your Dial 

. to the edge of the Rule, and wave them up 
and down together as , .you did before, till 
you .f~ the Needle ftand ~pon. ·52, the. Rule 
and Diilllying clofe togetherf.l,:t down your 
(:p.rd as far as you can, till the Plummet touch 

t}le-
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the fide below, holding the String at the mrJ>-
dle or end of the Rule, or where you fee it 
will go down deepeft, and not hang on the fides ; 
then bid him make a mark befow, where t.he 
Plummet touches the fide ; which done, pull 
'JP the Cord and meafure the Length, firft 
obfcrving at what Inches of the Rule you held 
it; and fo fet down your Depth, Point, and 
Lmgth in their right places, which here you 
may fuppofe to be 26 Rules and l4 Inches, 
point 52, and the crofs Length taken thercr· 
on, I Rule and two Inches : Then go down 
kl the mark he ]aft made, and putting one 
end of the Rule therein, lay the other crofS, 
as before, and apply the fide of the FJial to . 
the edge of the Rule, and wave them up and 
down till the Needle ftands on 51. ; then let 
down the String on the Shaft foot, and bid 
him make a matk below, obferving that. the 
String touches no where on the fides, betwi:xt 
you and the mark he makes at the Shaft foot ; 
fo obferving what Inch the String lies at againft 
at the Rule, pull it up and meafure it, how-
many Rules it is, which you may fuppofc 
here to be 28 Rules and 22 Inches, which 
fet down, and the point 52, and allo the 
number of Inches where the String lies upon 
the Rule, which 'here is 18 Inches; and fo 
you have finilhed the Shaft : Then going down 
to the Shaft foot, hold. the Dial where the 
Mark was made, and fet tlle. Needle upon 52 J 
and if there be any occanon to take a fuort 
c.rofs length, whereby to give you better li-
berty to take a long length in the drift ; then 
mke the fuort length, the Needle ftanding 
UP.<>»- 52,. applf ·the Stri~g parallel .to ~~= fiJ.c_ 
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of' the Dial; and having made a tnark at the: 
End of the £hort Length, meafure how many 
Rules and Inches it is, (and fet it down) which 
you may fuppofe here I Rule and 10 lnches: 
then fet down the Point direelly againfi it, by 
which you took that length as 52; which 
done, give him that is with you, the End ~f 
the String, and let him go back into the Dnft 
as far as he can, till the String begins to touch 
K>mewhere on the Side of the Middle, and 
then holding one End of the Stfing in the 
Mark you made, when you took the {hort 
Length ; obferve that the String touches net 
where betwixt him and you ; then apply the 
Side of your Dial to the String, taking no-
tice that the Dittl and String lie ftreight oae 
with anothcr,.and fo take the point the Needle 
ftands on, which here you may fup_pofe to be 
36 ; then let him that is at the other End, 
either make a Mark on the Side, or drop • 
Stone to · the Sole of the Drift, as you find 
Occafion ; which done, draw the String back. 
and meafure it, and fet the Length thereof 
clown in Rules and InchC$, which you may 
here fuppofe to be 22 Rules and 8 Inches, and 
overagainft it the Point 36 : Then go to the 
Place where he dropt the Stone or made the 
Mark, and laying the R11le or String crofs, 
one End being in the Mark, take a ibort Length 
[as you find Occafion] fetting the Needle. upol! 
52 ; which done, fet down the Point, and 
this £hort Length OTeragainfi: it, which here 
you may fuppofe to be 10 Inches: having fo 
done, and made a Mark, or dropt a Plul'l ~~ 
th~ E~!d of thefe 1 o Inches, this lhort Length 
will g1ve you Liberty to take a long Length 

forwardli 
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forwards in the Drift : So let him take the 
String; and go as far backwards as he can 'till 
the String almoft touches fomewhere in the 
Middle on the Side ; then (holding one End 
in the Mark you laft made, when you took 
the fhort length) ftretch the String ftreight, 
and apply the Side of the Dial to the String, 
and take the Point the Needle ftandson, which 
here you may fuppofe to be 36; fo fet down 
the Point, and bid him make a Mark at the 
End ; then pull back the String and Meafure 
it, fettingdown the length direCt:ly againfl the 
Point you laft took, ·which you may here fup-
pofe to be 24 Rules and 14 Inches ; ana that 
to reach to the Turn-head. So being now 
c-ome to the Turn-head, you muft fall to 
plumming again. 

Therefore fet. the Needle upon 52, your old 
Square, and if there be any need, to take a 
thort length, whereby to give you liberty to 
plum the deeper in the Turn, then yoO. 
muft take it ; fo bidding him 'go down 
the Turn, let the String down after him, 
and where it touches on the Side let him 
make a Mark ; you holding one End of 
your Rule in the Mark that was made 
at the Turn-head, lay· the Edge of the Rule 
to the Side' of the Dial, and wave them to-
gether till the Needle ftands upon 52; then (et 
down that fhort Length, which you may here 
fuppofe to be 8 Inches, and pull up the String 
and meafure it ; which you may here fuppofe 
to be 28 Rules and 6 lncl?es ; fet it down, and 
the Point 52 alfo ; which done, go down 
to the Mark he made ; and becaufe the Turn 
hades, put one End of the Rule in the Mark, 

and 
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· 11nd lay the other crofs into the Turn ; fo plit 
the Side of the Dial to the Edge of the Rule, 
and wave them together, till the Necdleftands 
upon 52 : Then let the String down to the 
Turn-foot ; if it will not touch the Sides be• 

-twixt the Turn-foot and you; 'ro holding the 
String at the End of the Rule, fet down t~is 
fhort Length, which is 1 Rule, and the Poiilt 
52 ; and bidding him ·make a Mark at the 
Turn-foot, meafure the Length, which you 
may here fuppofe to be 30 Rules and 2 Inches; 
And fo you have plummed the Turn. 

If you have any further to Dia1i obferve t.o 
.. take your fquare point, where there is thts 
'Occafion ; for if you omit taking your Square 
you will lofe yourfelf in the Exa8ncfs of the 
'Grounds Length, fometimes making it more, 
and fometimes lefs then really it is, and fo 
<:ommit great Error, when you come to dial 
it abo-ve Ground: YoJ mtJft alfo take Care that 
you hold your Rule level, wh!!n you take your 
crofs LeRgtft$, aad alfo your String when you 
take Lengths in Drifts ; and by that Means 
you will have the exaCt Depth : You muft 
alfo obferve that your Rule and String lie par· 
rallel with the Edge of your .Dial, that is, 

·equally at both Ends ; or elfe you will · mifs in 
ta~ing the true Point. Under Ground the 
Dial is guided by the String ; but above G roua4 
the Str;ini is guided by the Di11l. 

.. 
Examp.'!t. 
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ExAMPLE. 

·Depth. Points. Length. 

Ru. Inch. Ru. Inch. 
24.--oo.--- 52.---oo.--oo. 
16.--oo.--- 52.----oo.--22. 
26.--14 ... -- 52.---01.--02. 
28;--22 ... -- 52;•---oo.--r 8. 
oo.-oo.L-- 52.----oJ.--ro. 
oo.--oo.--- 36.---22;>---08. 

· oo.--oo.--- 52.----oo;-=---ro. 
oo.--oo.--- 3.6.----24.--14-. 
28:-o6.--- 52.----oo.--08. 
30,-0:1.;--- 52.----oz.--oo. 

And the Rule containing 2 Foot, it · makes 
in all 307 Foot and 8 Inches for the Depth of 
the Shaft and Turn; · whi~h by Redu&on 
makes 5 I Fathoms, I .Foot· aad 8 Inches, for 

. the true Dc:pth of that Mine. 

Example. 

4.4 Inches make 3 Fo~t 8 Inches; which 
kt below the 304- ; aad <idded makes. 307H. 

· . odd 152. 
152. 

304. F6ot. 
3-H. aJd. 

307. Foot. 
Now 
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( 44 ) 
Now, if you would know how much your 

Shaft and and Turn haded, you muft add up 
t~ Lengths that ftand againft your Square-
pomt 52. As for Example. 

Rules. Inches. 
00 22. 
01. 02. 
oo. 18. 
OJ. IO, 
oo. IO, 
oo. o8. 
01. ()0. 

Rules 03· 70. lnchts. 

Which by ReduCtion makes 1 I Foot and 
10 Inches ; and fo much your Shaft and Turn 
hades, To know the exaCl: Length you have 
driven in your Ground, without laying it forth 
above, you muft add up the Rules and Inches 
that ftands under . the Word Lmgth, ag:1in~ 
your by-points ; · which in this Example I.S 
only Rules 22. and 8. Inches. 

and 24. and .I 4· 

1'/Jat is, Rules 46. and 22 Inches. 

Which by ReduCtion is 93 Foot and JO 

Inches; which makes 31 Ya1'ds 10 Inches yo~ 
have driven ; but if you are to dial and lay. Jt 
out above Ground, fet theDial upon the Pomt 
52 ; and looking inlour Note for 22 Inches, 
which was the firft ength ; put one End of 
the Rule to the Plaa of the Stows where youd · bel 
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·held the String when. you began to plum the 
Shaft ; the Rule lying to the Side of the Dial, 
and the Needle ftanding upon p, make a 
Mark at 22 Inches upon the Ground ; and fG 
you have done the firfr Poipt : .And in like 
Manner you muft do all the Refr, if you go 

-'Over thefe Points fingly, one by one ; but be-
t:aufe here is feveral lquare Points before you 
come .to any b.y-point, that gQeS as the Rake 
_,g~ ; ,therefore y.ou may take .all thefe fquare 
.Pojnts together, fidl:.adding their Lengths up, 
and knowing how many Rules and Inches they 
make : As for Example. 

Ru. Inch. 
Tlu firjl Poi.!Jt ;s : oo. 22. 
cr'be fecand PDint is 01. 02 • 
. 'Ibe third Point is oo. 18 • 

. ~fourth Psint is .0.1. I Q •. 

Sum is 2. 52. 

Which by Reducuon makes 4 Rules at.ld 
,4 Inches ; that is, 3 Yards :w.antlng 8 Inc~ 
and fo much your Shaft hades; therefore , if 
you firfr meafure out fo much upon your Cord, 
and hold one Epd at the fame Pl<1c.e \On cllc 
StiJWs, and _give him the other End .to go for-
wards with ; then the Side of the Dial ·1yiqg 
fi:reight with the String, and . the Needle ftand-
iog u,p,on 52, bid him ma~ a Mark: there; 
.and foyouhavetaken:aJl the4 Pointstogether, 
and foWld the Mark above Ground, which he 

. made at the Shaft-root : Then go .to the Mark 
be made, aJ?.d .loo.k~g. in y.ou.r. !i otc0 what your 

~ ~~Xt 
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next Length is, (which is 22 Rule and 8~) 
meafu~ing out fo much upon your Cord; let 
him go forwards with one End, and Caufc 
fome one to hold the other End in the Mark 
he !aft made ; then look in your Note for your 
Point overagainft that Length, w bich, is 36; 
fo fetting the Needle upon 36, let him . that 
has the Plummet-end bring the Cord to tile 
Side of the Dial, you ftanding fomc diftance 
from him that holds the other End in the 
Mark: Then (the Cord lying exall:ly even 
with the Side of the Dial, and the Needle 
ftanding upon 36) bid him make a Mark atthe 
End of the Plummet ; and fo you have done 
that Length ; go then to your laft Mark and 
IJlUt one End of your Rule in it, and fet the 
Needle upon 52, laying the Edge of the Rule 
to the Dial, the Length being but 10 Inches, 
make a Mark there; then look in your Note 
for your next Lengths which is 24- Rules and 
14Jnchcs; which meafure out, and let him 
go on with the String, caufing the other End 
to be held in the laft Mark ; and fetting the . 
Needle upon 36, the Point over-againft that 
Length, bid him wave the Cord up and down till 
it lies exaCI:ly ftreight with the Side of the 
Dial ; then bid him make a Mark ; fo you 
have done that Length. Laftly, becaufe the 

-ether 2 Lengths ere both to be taken upon 
one Point, and there being no other by-point 
betwixt them, therefore you may add the 
Lellgths together (and take them at once) 
which is I Rule and 8 Inches, the Needle 
.fianding upon 52 ; the- End hereof is the 
Place ab<we Ground direCl:ly over the Mark 

. vou made at the Turn ·foot. 
Now 
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Now, to know whether you have ctiallCIII 

"this exaaly or no (without gomg over it again) 
~rft add ~11 your fquare Lengths together .: as 
for Example. · , 

RP. Inch. 
oo. 22. 
OJ. 0~. 

'00. 18. 
01. IO. 
oo. JO. 
oo. o8. 
01. oo. 

Sum is 5- 22. 

Which converted into Feet makes 11 Foot 
xo Inches; and fo much your Shaft and Turn 
hades and declines . from the Place you firtl: 
begun to plum at the Stows: Then add tt~ 
the Lengths you took Rake-way~ which was 
only 22. Ru. o8. Inch. 

and 24- 14. 

46. 22. 

Which by Reduelion is 93 Foot and 10 
Inches, or 31 Yards and 10 Inches: fo taking 
your Rule and Meafuring out the +6 Rules 
and 22 Inches .; give him the-Plummet-end 
to go Ralce-ways, caufing fome one to hold 
the other End at the Place on the Stuws where 
you firft: began to plum ; then go you to the 
Middle of the String, and fetting the Needle 
u,pon 36, bid him wave it up and down, till 

N ~ you 
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'fOU (ee-the:Srrirrg:lie,exacUy.ftreight with the 
Side of the Dial, ·then bid him make .a ·Mark 
at dle ·EM : .go to this -Mark, and tncaful% 
out your fquare Length, which in all ·was 
5 Rules and 22 Inches ; give him the End, 
holding the 6ther End in :the Mark, fet 
the Needle up~m 5'2, bid him wave the frring 

. up and down, till it lie parrallel with the 
Box : Then bid him make a Mark. And 
if this Mark hit the Mark you made when you 
Dialled it before, -y~u have domrtbe Work ex-
actly, or elfe y~u >have committed fome Er-
ror. · 

N1te,'This-Ruie always hotds tt ue; when you 
take fquare Lengths, and your Lengt!ls ·fol"' 
ward, Rake-ways, or any ways, by on~ point: 
~s her~ you took by the Point ·36. 

. I ' : . 

1#w to ;p/tlln Sbtj.t.s 1a1Hl· 9:'..uNU -ibtll ,w, 
rwi·b81Jt •inta·IIN rlimd. · 

F Irft,' let down your Curd as far.as yon can, 
· holding it at the moll: cort:v~nienrPlace on 
the Stows, where it will go down·t:ieepeft; and 
where the end touche~ below. bid pim ,make a 

'lWark : "'fhen ·apply your 'Dial· to · dre fide of 
•:the: Cord, (whilft·it hangs there) and 'take that 
~J!'~I~tyoujtidge _to be the nearcl't ·croBingtbe 
~}take for your fqu~re Point,. -which hen: -~ 
in.'iJ.J '(uppdfe to: be 48 ;· fet the_ Point _down, pull 

- up· the Strlhg and meafure It, Whlch fuppofc 
:.here. to be 26 Rules and Sldtms ; -fet them 
'-'down: Then ;go <!own tt>- theM-ark ·be made, 
·:put one end· of· the :n.ule th-erein, laying the 
. owr 
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other croiS. into the Shaft, apply the Dial to 
the edge of the Rule, the Noodle ftanding up.-
on. 48~ let doww the Cord; (which by reafon 
t-hat the ShiUe beats mSK:h.one way, the Plum-
lne:t will fall upon the cmd) a.nd where it tou-
ehos the end bid him. m•ke a Mark, Gbfer·ving 
wha·t Inches of the- Rule you hold the Strin~ 
at ; which . fuppofe here to be J.8: ; fet thellll 
aown, and the PQint 48 alfo ; then g() down 
to : the Mark he ma~ at· the end of the Shaft, 
and putting 0Jle end of you!' Rule or St11ing 
fwhether yoU. find more convenient) in thaa 
~k, lay out the other end towards tbe othen 
en~ of the Sllah, . and tak~ the neareft fq_ua-P~ 
.P(I)I.ntl you. can to 48; ; whu:h here. fuppofe to 
he 3:1 ; m111k:c a Mark at tho end af the String, 
in tbc other:ead of the Shaft, if you• take it 
quite through; but ii yeu take. it .haUl way by 
the Ruh:!;. then. perhaps the Rule may. touch 
the lying· tide;- and· then• you nrnfr: make a­
Mark there, .the Needle franding upon 32, and 
~t down the length taken: upon that Point ;; 
and fo afterwards. nke a crqfs length from .that! 
Mark: u~-your fquare 48; but if you take-.it. 
41uite through the1 Shaft, co gi-ve- more L iberty 
to- plum deeper d»¢ next time; th~~meafurin~; 
it, fqt .down the Length,; and the pomt J!l over-
ag&inft: it, which here you Jnay fw.ppofe to be· 
2 Rules ana S.lnclles ;. which. done; ·b0ld ORO" 

end ol M\e String in that- Mar-k you made in 
the end of the Shaft, and let down the Cord 
aa far as y0u can, till it either tou~;h die fide 
or the end-of the SAaA; which here you may 
Alppofo to toiieb · '!.otb end:: and fide ia the cor· 
aer..ofthoShi.ft: bi9 him-make a.Miukth~e:-

Ni Thu· · 
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Then pull up the Cord, and meafuring it, re, 
it down under D~th, which you may fup-
pofe to be 8 Rules. and 10 Inches': And here 
you are to take no Point, this being only a 
Plum : Then go down to the Mark, and put 
one end of the Rule therein, and lay the other 
againft the Wough, lengthways of the Shaft, 
and apply the Dial to the fide of the Rule, 
the Needle ftanding upon 52, make a Mark 
at the end of your Rule, or where you fee 
moft convenient ; fo counting the Inches, fet 
them down and the Point 32, which here fup-
pofe to be 2 3 Inches : But if it chance, when 
your Rule lies to the /Pough, you cannot tak.c 
the Point 32 exa8ly ; In fuch cafe, put the 
end of the Rule 3 or 4 Inches, more or lefs 
as you fee convenient, towards the hanging 
fide,. but be Cure it be level with the fame 
Mark, and then fet down Co many lriches for 
a length as you judge it to be, and over-againft 
the fquare Point 4-8 : Or if it happen that the 
Wiugh Ries baclc, fo that the Rule needs not 
touch it,. yet keep the Rule and Dial together, 
the Needle ftnnding upon 32, fet ·down that 
length you think moft convenient to take, and 
then fall to plumming ~in : And if your 
Plummet falls upon the end of the Shaft, or 
11pon both ends and fide as before, yet take your 
length upon the Point 32, by help of either of 
thofe ways you }aft took it ; that is to fay, by 
fuifting yottr Rule or String fomething nearer 
the hanging fide, taking care to fet down thofc 
Inches you {o allow againft your fquare Point: 
But if it falls upon the fide, and the Shaft 
bath left .off under·beating, and goes fueight. 

only 
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on1y hades, then lay your Rule crofs into the 
Shaft, and take your length upon the fquare 
Point 48, till you have finilhed plumming the 
Shaft: So by obferving thefe Diretlions well 
you may exatlly Plum and meafure to an Inc~~ 
any Shafts, Turns, Lobs or Stumps, that ei-
ther hade, or hade and underbeat. 

CJ'he . CJ'able of the fongozng Operation. 

Depth. Points. Length. 

Ru. Inch. Ru. /ncb. 

26 o8 48 00 00 
J:! 10 48 00 18 
00 00 32, 02 o8 
o8 10 00 00 00 
00 00 31 00 .23 
Sum 46 Ru. 28 l$1dt. 

Which converted into Feet makes 94 Foot 
and 4 Inches ; for you mull obferve, that the 
2.8 Inches, is equal to J Rule and 4 Inches, 
or 1 Foot 4 Inches: So if you divide 94 Foot 
and 4 Inches by 6, the Number of Feet in a 
Fathom, you will find the Shaft to be 15 Fa-
thoms, 4 Foot and 4 Inches deep: Now if 
you would know h~w moch the Shaft hades 
and under-beats, and would find the Place 
above-ground where y0u made the Mark laft 
below; Firfi:, add the Lengths together you­
took upon your fquare Point 48; which here-
was only 18 Inches: Then putting one end of 
the Rule to that Place of the Stqws where you 

fidt 
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ltrll began to plum, lay the Dial to the Side-
Of the Rule, the Needle ftanding upon 48, 
make a Mark there : Then add together the 
Lengths you took upon the Point J'l, which' 
makes 3 Rules and 7 Inches; meafure out fo 
much, holding one End in the lafl: Mark, let 
him go forwards whh the other, fet the Net!dle' 
upon 3 2, the String lying ftreight with the Side 
of the Dial, bid him make· a Mark there, atld 
this is the exaCt Place above-ground right over 
that where you made the Mark laft below. 

ilow to plum and dial i11 a11 open Rtzif, 
where there is m•wy ct"ofs Drifts attl 
crurnings, ana afterward; to .ftiuare IN 
fame abO'CJe Ground. . 

FIRST pliHD the Shaft, Turn, Lob and 
Stumps if there be any, by the Direaiolll 

afore-delivered, chufing that Point for your 
Square which you judge g'Odl nearell crofs to 
Rake or Pipe ; which fuppofe~ hctro to be ,Sf 
and take· all your ctoiS Lengths upost tha& 
Foint,. till fuch Time ali ym halve d~: plVU~J 
ming,- unkfs it hbppen t~t 'ot:Ul Plu~mtll!f 
falls upon the End of the ~, or TGtn, as 
you plum ; If fo, then tak~ a new Square fe) 

this Square of 281 ag yo'tl· did in- rbe :taft E«am· 
ple before, or tho ile'llrett it 1'0li ca.n; kttillg 
down the l.ehgNi ffnd Poi-nf6 rn ordtt,: Now 
foppofe you cO'IJie to . tak6 a~ Lengrh for.-a.rds 
into the Dritt at t:Jrie . Shaft· foot, having firft 
fftade a Mark there- •lldre tl:ie filum fellt let • 
Boy hold- one :&nd. of tho Stt!Ag theW&, aRd 

. bid 
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liid aMt'-f!Man tako the Plummet, and go a~ 
far back into the Drift u he can, till the Plu"" 
.be hath in his Hand touches the Side ; and 
1mltching the String {height; e>bkrve that it 
touches no where betwixt tha~ End he holds in 
the Mark, and the Plummet the other Man> 
~th in his ·Hand, (if it touches the ,Side bi<l; 
h1m come· nearer) tften apply the Dzal to the~ 
Side of the String, and when the String and'· 
Dittl lie exaetly ll:ra·ight together~- take' the: 
Point the Needle ll:anas em·, .. which lUppofe, h~~ 
to be 44 : Set down the Pbint, .bid hiJ1l mak~' 
a Mark at the Plummet: Then ·'pull back the 
String and meafure· it ; which fuppofe here tQ'' 
be 12 ~ules and· 14 Inches: Then go to the:·. 
Mark ·he pta4e, hold one ;E'nd of the String; 
in its bid· him~ back lntotheDrlfi with t~e . 
Plummet as f.u as- he can, ·till the mid~ Of. 
the Str~g .. begins to · touch tlle Sidtt; · theJti 
:fti'etching. the String 1lraight,, obf~rve that it: 
touches no where betwixt' them that hold it,, 
apply the Dial to the Side of it, and take the• 
Point the Needle Rands on; which here fup.- · 
pofe to ~ so i fet it dow~, bicjdin~ him make ' 
a Mark at the Plummet ; pull ba~k the String . 
and meafure it, which fuppok here to be 8: 
R.ules. aftd 6 lnche5 ;<. which fet .down o•er;. .. 
againft the Pqint : Then ~o to the laft Mark . 
lie made, hold one End · of the 'String th~reinl, 
bid the other go back with the Plum ·as .far ~' 
he can, {hetching tile String ftrai~ht~ · obfen-e' 
that it touches no where . on the SJde· betwixt 
th~m: ~t h~ld it;. aP?It tbc: Side: pf:: your· 
Dtal · ~rallel~,t~· the Stnng; an4 take ·tfleP<nn~ · 
the NcedJt:tinda 0.11;. which fuppof~ ·h~ te be: 

N S.· .+Si::. 
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48 ; .fct it down, bid him make · ~rk at 
the End ; pull back the String and meafure i~. 
which fuppofe here to be 14 Rul~s and 8 Inches; 
then go to that Mark, and laying the String-
out as before direaed, take the Point there, 
which fuppofe to be 52; fet it down, and 
making a Mark at the End, let this be the 
Fore-field of your Work: Pull back the String 
~d mcafure it, which fuppofe to be 16 Rules 
*Pd 1 o Inches : Then go up to the Day, and 
having gone over the Lengths and Points.y011 
took in plumming the . Shaft, and found . the 
Ma_rk above Ground you made at the Shaft-
foot, (which · you may do by the Rules and.. 
Direaions already delivered,) meafure out. 
yo~r fir.fi: Length, 12 Rules and 14-~ 
hold one En4 of the String in the Mark, b1d 
the other. Man go. forwards with the Plummet, 
dlen. do )IQU fet the Needle Upoll .f4,. (and bid 
him w:a"e the String to and fro, till it lies ex-
a£l:ly fueight with the Side. of the Dial,) the 
Needle fianding upon that Pohtt, bid him make 
a Muk there; and 1D you have dope your Jirll 
Point ; and in like Manner you muft do all 
the r~ following, 'till you find the Place a-
bo"a Ground right over the Mark you. ma~ 
at the For.e-jielJJ. below ; . which done,. make a 
Mark, and drive down a Stake. Now if you 
would know how far you are. driven in your 
Meer, you muft fquare the Ground above; 
therefore tie one End of your Cord to this Stalt, 
and bid him go, croJS with the other End, JO, 
io, .or 30. Yards, more or.lefs,· as you think 
~ood; let the Needle u.~n i8, which was.the 
:square you t~k when_ you fuil..began. ~ 21: 
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die Shaft, and do you A:and in the Middle (I>e­
twixt him that holds the Striftg, and the Stolt)! 
with the Dial, bid him move the String to and 
fro, or do you fhift, if you fee Caufe, 'till the 
String lies. exactly ftrerght~ and equally even; 
with tfie fide of the Dial, the· Needle being 
precifely upon 2.8, bid him make a Mark at 
the End, drive down a Stolt there, and pul-
liag the String ·ftr.ejght, faftt:n it to the Stall' 
AAd leave it : Them come back to Ute Shaft, 
having another String ready, put one End ta< 
that Place of the S.tlfJJS from which you fufl:; 
began to plum, fet your Needle up9n that" 
Point,. which is exaGlly fquare to that Square: 
you took. when. you firft began. to._plum the 
Shaft, which. was 28; therefore the-Point thab 
fquai-es it is 44: Then let·I}Wn go forwards 
with the String upon that Point, 'till . the. 
String he hatb in his Hand. erofs. the String 
you faftened betwixt the Stokts, go you into the: 
Middle, and apply the Dial to the Side of th~ 
String, bid him move it up and down rtill the: 
Needle ftands exaCtly upon 44; then bid him, 
make a Mark where the Strings crofs one-
another and drive down a Stolt there; fo the 
Diftance meafured from this Stolt to the StlfJI#, 
ii. the t.t"e Length of your Ground dr.iva~-
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H(JfJ) to Plum atul Dial, IJIIIi bring up lougbr;. 
Drifts, M" .Addits, to hit ll1lJ Plate ur · 
Dept» Jejir,ed ; anti to /mow 'Cvheiber 
a SM~fh llega, will liJy a Mme d1] 
Of' fill. 

H A VI N·G firft ,plumb•d your Shaft, 
Tqr11, Lobs and ·Sumps b!_ ~ RuJa 

afore-delivered, and knowing the JJepth tbeee-
of: .Beuu(e re. or any Mincri undtdland a l/!4d,..,, the ltdtrument for tbia Purpofe may 
lie lite the following, t»z. A Water Sund, 
..tth OM ot JnOre €h1nnel• J wbieh the Miner 
tb&"f .fnake . himfelf;. u~ an old feafoncct. 
}oy(e, cutting a Mortefa therein a Yard long,. · 
er tnbtt, aa his own Difaetion. diftaa, plaiA.·-
111! ·the litnt very WtlJ and tt-CA. _ 

- , \ 
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Having the Infhumerit r~dy, and a Staff 

or Pole af ·S or 6 Yards !eqg, which you may 
call the Perpendicular-p61~) as A B reprcfent-
cth : D the Mark levelled at : m the Leveller 
lookring over the {..'hannel : a, the Hole abo"ltl 
the_' Channel of Water, through which. the 
Leveller looks : e the Channel full of Water : 
o the Pin: at the End of the Channel : n a 
Piece of Wood witb three J ron-forks at the 
End, to. ftick in the Grouad : L a Board fet 
up crofs :over the Channel, having a little flit. 
w1der it, ~at a: E f the Levelling-Line. 

Suppa}e you :he called t11 Lt<Dtl a Pitu of 
Grou7id; til knDW whether it will lay d'1 
a Mlnt ( hy a.. Sough) that is t11 he befall: 
in any Place appointed. .. 
Firft. \!iew over the Ground, tlien erea-

your laftrument at the Mine, and caufe fome 
one to take the Pole, and: to go as fir to-
wards 'the Place where you istended to begin. 
yout' Sough, as the Length of your Pole will 
adb,..it; then .,fee that the Water. fiands even in 
the CJlannd : · Look through the Slit at a, and 
bid him fbift the Pole to and fro, 'till you fee-

. the Pin at o, interpofe your Eye and the Mark 
you level at, as n· : which done, bid him make 
a· Mark at. the F-oot of the Pole ; and fhift 
your lnftrument thither, aRd eretl it the~· 
fetting down the Length o£ your Pole JB 
~ ards and Inch~ : Then do as ycm did before,. • 
'till you have fiiufued the Whole, and come 
to the Place where you intended to begin your 
SQugh : Then reducing your Poles into Fa-
thoms, compare them with the Dep,th o~ 
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Mine, and thus you may know whether it will 
lay it dry or no. . 

Naturam uhiq; mnpmdium amort : 
8mjibus h~c imis (res non '!ft parua) rtpant. 

Ingraft thefe Precepts deep with in your Senfes,.. 
Tae Matter's good, and got by fmall Expellees. 

From my todgings near-
.Apotbuarits Hallin Blat! 
FrJIIrl, LQnt/on. Feb. 8~ 
l{J~. 

F I N :t S. 
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'rbe /aft Operation in Dialling. 

Dfllh, PM.ts. Llngth. 

h Iircll .. 101. Inch~ 

oe---oo 2&8--oo---qo 
oo----oo 44 12-14 
oo----oo so oS----o6 
00'----00--48 14-08 
<>0--00 j:a 16-Io·, 
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AN 

EXPLANATION 
O·F THE 

MINERS· 
lTERMS of ART 

Ufed in this 

B 
• 

BAr-ma.Jhr, i-! hew. hich keepeth the Gage· · 
or Difu to- .mea(ure all MiAers Oar, he:· · 

or his ~rvant being prefent when meafured'. 
Bra:t.m-Difo, iSI the Standard by which the 

other Difbes are gllged,. aad is kept in the· 
King'~ Hall. 

Ca'tJirs, .are any poor Petlple that go about: 
the Mines to beg. or fteal Oar from the Miners. 

CtJes, are little Houfes wht¢h the Miners . .' 
make over their Mines to lay the Oar in.-

Cope, is 6d. for every Load of Oar~ nine. 
Dillies making one Load. 
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Crojfos, are two Nicks cut on the Superfi· 

cio of the Earth, thus + which the Milll!f's 
make when they take the Ground to di~ 
for Oar; This Ctofs gives the Miners three 
Days Liberty t& make and fet on SttWS : 
As many of thefe Crolfes as the Mi"" makes,, 
fo many Meers of Ground he may have in that 
Vein, if he fet on Stows within three Days 
after the making his Crofs or Crolfes ; but if 
he make but one Crofs, and a Stander by 
makes the fecond, and a Stranger makes the 
third, every one is ferved with the next Mecr, 
according as they have firft or laft, fooner or 
later made theU: Crofs or Crolfes upon the 
GrouncJ. , _ 

Dijh, is a Trough made of Wood, about 
28 Inches long, 4 Inches deep and 6 Inc~ 
wide ; by which- all Miners meafure tbe•r 
Oar_: If any be taken felling their Oar, ~t 
mft ~~furing it. by the Bar-mafter'~ ~' 
alld paymg the Ktog's Duties, the M111er".m .. 
cur that Forfeiture which the 17th Article 
has impofed upon them. .f 
• D;,ift, is a PaRage thus ... .,. cut out 

under the Earth betwixt Shaft and Shaft, 
or Turn and Turn, or . a. Palfage or Way 
wrought under the Earth to the End of a 
Meer of Grouad or Part of a Moeer. 

Farmer, ~ is the Lord of the Field; or one 
that farms the Lot and Cope of the King. . 

Fedder '.[ Lead at the Mines cantams 
Twenty-two hundred and a half weight, 
though in London but Twenty hundrpd 
'Weight. 

Fonjlid 
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Fortjlid Oar, is Oar that is gotten out of 

Earth and Dirt that hath been wafued and-
Oar taken from it before. 

Forfield is the furtheft Place that a Man· 
has wrought in his Ground ;.or the End of a 
Meer above Ground. · 

Growe, is the Shaft or Pit k.tnk into the-
Earth ; they are fometimes funk in the Vein 
and fometimes out. 

Hack; is a Tool that Miners ufe like a 
Mattock. 

l;lade, is where any Shaft or Turn goes de-
fc.ending like the Side of a Houfe, or like the 
Defcent of a fieep Hill, then it is faid t«> 
hade. 

Load, is nine Di£hes of Oar ;- each Di{h be-
ing about half a hundred Weignt • 

. Lohs, are Steps that afcend or defcend with-
in the Mines, as Stairs up to and down from 
a Chamber& · 

lAt, is the J 3th Difil, fv.feafure or ·Part of· 
the Miners Oar, which the Ba1-mafi:er takes 
up for the King or the· Farmer, . 

Mur, contaimTwenty-nifte Yards in length. 
in any Vein • 

. Meer-.ftak.e is a Pin of W ~ drove into the 
Swperficies of the Earth~ to fiiew the Extent or-
End of a Meer of Ground. 

Old WoFls, are fuch that are either fallen in. 
or ftand unwrought. 

Pipe, is where the Oar runs forwards end .. 
ways in a Hole,. and doth not fink downwards.. 

·or in a Vein. 
Pee, is w hcr11 two Veins meet and .crofs one.: 

another thus + the Pla~e where they meet · is.. 
aP,ed:the Pu. 

p oj[ iffion. 
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PfJjftJJi•"; ia the right to. a M~ofQ.ouraf~ . 

which. Mint~rs. enjoy~ by having StOUir upon> 
that Ground; and it: is taken geDerally for tfl4· 
Srrn.vs themfelves.;. for. it is- the· S"tt1w1 that give 
P.oiCffion. · · 

P own, is a Pledge: of Momy put into· the 
Bar•mafter's Hand: at the. Time . wbeB the 
Plaintiff caufa the Bar-matter to ar.refr. the: 
Mine. . . 

PUJ~ iS a Toatthe .MinW.s .. ufe 110 cut· down·. 
·the Cliffs and Rocks of Stone to make ~ m the:&rrln. . . 

Rith", is a:. Stone· or thin- Cliff thadier ill 
the vein ; . the Oar wnmtimes. runs OJII b9th 
Sides it ; · fometimes this Rither is fo thick; it 
patta the V em, ami. . malta one Vei.n uw.m 

~uorter-C orti, is fev~ Y aid8 ancli a ~rar- · 
ter, which the Mimr· hath crofs ways Of his 
Vein on either· -Si.Oe i for Liberty to .Jay hiti-
Earth, Stones, and Rubbilh on, and to ~ · 
and drefs up hiS Oar... · · 

Rake, is . the · fame with. ·a. V cin. 
Shaft,. is the fame witb a G.roo.-v.e or Pit~: 

tlu:y are. funk fome ten,. fome twenty Fad»>as . . 
deep into the Earth, more or lefs. 

StM~Js7 are fevetd1ieces .G>f Wood·(fet upon .. 
the Super5cies of 'he Earth) faflened with Pif' 
of Wood together; tW'Gl arc ca:lled $1ul-trm; 
two StiJfiJ-hfaJ,s·,. two Hang-henc!Ns and a 
Spindle : Thefe Stows give a Mini,.; . er any 
Perfon that owns them~ as good Right ~a 
Meer or Meers Qt ·Ground, (fo that every 
Meer have a Pair of Stows fet on them} as a 
Deed. of Conveyance d'0t'h to any Purchafer. · 

St1tl~ 
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· ~t(l()/., ·is 'Where the Mbrm leave digging 
~Cirper ,. •and work , in the ,Ends forw~Jrds,; 
the JEnd IR:fore .you is caUed ·the 11tool . 
. · ;Spinifle,. is a ;Piece ,of Wood faiksed ,into 
either :Suw~blade. . . • , . . · 

Smytham, is· Li:ad Oadlamp~d arid poundal 
down, like Powder or Sand, to cleanfe the 
Stones and Earth from the Oar. 

Sough, is alfo called an Addit ~ it is a Paf· 
fage like a Vault cut out under the Earth, to 
drain the Water from the Mines. 

Smelting hou{e, is a Houfe where they run . 
and melt the Oar into Lead ; one of thefe will 
run a Ton in ten or twelve Hours: A Fod-
der is their ufual Day•s Work; that is, 
Twent.y~two'hundred" and an half we:ght. · 

Sumps, are Holes funk in 'Drifts to lhe 
Depth of two or. three Yards, more or lefs. 

Twenty-four Men, they are Twenty-four 
Men chofen every half Year to redrefs the 
Grievan~es of the Mines and Miners; but 
every Man generally ferves his Year when 
chofen. 

Next Taler, is he that makes the next Crofs,. , 
or he that hath the next Meer in Polfeffion. · 

Turn, is a Pit funk in fome Part of a 
Drift ; ·if thi..Mim be 'deep, there is many of 
thefe Turns one below another. 

Pein, is that which is bounded with Woughs, 
and contains O ar, Spar, Caucl, Clay, Chirt, 
Croil, Brown-hen, Pitcher-chirt, Gur, which 
the Philofophers calls the Mother of Metals, 
and Soil of all Colours fometimes. When it 
bears Oar it is called a quick Yein, when no 
Oar a dead Ytin, 

Woughs, 
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W,•ghs, are the Walls or Sides fometimes 

-ot hard Stone, and fometimes {oft ; whea 
foft, then ~e Unn-s fay they arc rotten : 
Thek are the Bounds of~ Entry. Betwixt 
them all Sorts of Earth, Stones and Oar lieth, 
.or, as Philofopbcrs fay, .groweth. 

"'1'hl End of the ExplaRat~·on., 



Books lately publifhed, printed for and Jol 
b) Or.JVE .PAYNE. 

A MINTAS. A Dramatick Pafl:oral, in 
five ACls. Written in Italian by that ini-

mitable Poet ToaQ._U A To TAsso, Author 
of the G.erufolemme Lihtrata. Tranflated in-
to Englifh Verfe by Mr WILLIAM AYRE.' 

Cruu:at\ers reprefented : I. Cupid in the Ha-
bit of a Shepherd. 2. Amintas in Love with 
Silvia. ThyrflS, Companion to Amintas. + 
The Satyr in Love with Silvia. S· Elpino. 
6. Ergafto. 7. Silvia, beloved by Amintas • 
.8. Daphne, Companion to Silvia. 9· Neri-
na. I o. Chorus of Shepherds. 

N. B. It's univerfally ejletmetJ. the mtJfi cu­
rioul .Piue that I'Utr was wrote in its Kind; 
wherein the Affair of Lfl'lJt is-difplayed in the 
mtJjl patheticl, delicate, foft, &c. Manner ima­
ginable ; a/fo the crranj/ation is faid to be 'Uery 
gm /;y the ht/1 Criticls in the Italian Language. 

From Mr. POPE. 
u 7'he mt~jl confiderah/e Genius appears in the 

"famous Tafi'o and '"r Spencer. Talro 
" in his Aminta has Jar exceeded all the 
" Pafl_oral Writers, as in his Gerufalemme 
£' .he h.as otttdone the Epic Poets of his 
£' Country." See Pope on Pafl:oral Poe-
try, pag. 2 3, in the Firfl: Volume of his 
Works, latdy publithed. 

Beautifully printed in OOavo, adorned with 
Copper-Plates, addrefs'd to the Ladies. Price 
in blue Paper 1 s. 6 i. Bound in red Sheep 2 s. 

Royal Genealogies : or, the Genealogica 
Tables of Emperors, Kings, Princes, and other 
eminent Perfons of Afia, Europe, Africa and 
America, from Adam to che prcfent Times. 

· Mtr, 
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Nott, The above being a per.fe8: Magazine 
of Hiftory, Chronology, (joe. is a Book noLi.:.· 
brary or Gentleman that reads Hiftory ibould 
. be without. 

It w.as f11bk:ribed fur at 3 /. 31. in Sheets 
.·the large Paper, and 2/. 2 s. the fmall, and 

the Price advanced at its firft Publication, in 
-hr~ Folio 17 36, and are now kld, :tbe large 
:Paper in Sheets .at 11/. 6 s. the fmall at I /; I s • 

. Lar.ge1Paper .neatly bound and gilt I/. I4f· 
Small, gilt,.&c. 1 /,:6s. 

It ois the motl: copious, ufdful and correll: 
Book in its Kind ever pri~d in-any· Language. 
The Second F..dition, with ·large AdditiOA6, 

. by Dr AN'DE·R.SON. · 
. . 

. .APEJ'H·AOrJA • or an Enquiry into the Or:-
. gin ~f moral Virtue; .whe~i-n.the •f.ilfe No-
tions. of Machiavel, Ho!,OO;, Spi-noza, Bayle, 
'Mandevil¥: (Author of the Fai>le of the Bees) 
&c. are examined and ·eonfuted, -and the eter· 

. nal a(ld analterable Natu1'e and Obligation of 

. ·Moral Virtue js fr-"ted .and vindicaood, by the 
Reverend and. Learned Mr Campbel ; to which 
is pfefix'.d .1111 .lnttoduO\ion, addrefs!d to Dr 
Jl4andevillt,-by A. Innc:s, n.~D.·O&avo I7J8, 
g1lt, &c. 2 t. 6d. . · 

' - . -
An Alphabetical Indox to Fuller's. Englilh 

Worthies; 'tis printed to the Size of the 
BOQk, .and may ,be put.in .wjtlwut now Bind­
jog. 
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