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N O
PREFACE

HOU baft now in thy Hands a Fewel

fo much efteermed in Spain -and the
Indies, that there they [ell even all they
have (and the Kingdom of Heaven to boot)
to purchafe ity for baving this, they think
that therewith they fball bave all Things (in
this World I mean) given unio them : /d
in that Country, I muft tell you, it will go'
a great Way toward the Purchafe of the
other. Indeed there are fome in all Nations
that will - fell that they bave not, nor ever
Pall bave; but this was a Fewel ifo rare,.
that few bidit to fell, for it was concedled:
like the gréat Arcanvm, - the Philofopher’s
Seone, and-anly traditionally delivered to the:
Adepti; but it faliimg into the Hands of
this true Nobleman of England, be not en-
vying the reff of Mankind fo great a Be-
nefit, nor being"willing]\j[o great g Treafure
[Pould be wrapt up in a

apkin, noured
PE. bog bo and.
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PREFACE, &

and enriched our Language with it, being
contented that all our Lord the King’s People
thould be Philofophers.

Advertifement concerning
_ the prefent Edition.
Aving for fome Years obferved a great
Demand for Books: of this Kind (and
Sor thefe Treatifes. in particular) which, by
the judiciatis, : are. efteemed as good, or better
than any on the Subjest, (and very rare) and
finding nothing new publifbed, was induced
to the prefent Undertaking s 1 am informed
by a Gentleman of undoubted Credit, that
the Sale of Barba’s Book is probibited in
Spain; under the Penalty of the Inguifition,
and is fo fearce in England, that I am im-
Sformed there is but one Copy of the Spanith
Edition, which is in Sir Hans Sloan’s
Library 5 Plattes’s Difcovery is very much
_ efteemed, as being founded upon Experience :
Alfo Houghton is .valuable for -bis Laws
relating to Mines, and bis Explanation of
the Miners Terms, &c. -

. O. Payne.
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TR EATISE

_ : O F
METALS MIN'Es,évc.

CHAP L

Of the Companions of Metals s 3 and Sirft
of the Earth, and the feveral Colours.
theref.

§ within the Bowels of the
| Earth are reducible into one
s of thefe four Kinds of
Y Mixtures, viz. METALS,
A STONES, EARTH, or
< 0 Juices.

Nature produces T hefe mmglcd one wuh
the other; and becaufe the Art of ' fcparatmb- of
Metals cannot be put in praétice without un-
derﬂ:andmg the Nature of the other three,

B (
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gas will hereafter appear)) therefore I (halt treat
of Thele alittle.

-~ By the word Earth I do not mean that
pure and fimple Element, whereof the Phile-
Jophers fay all mixed fublupary Bodies age
compafed. e

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

But I mean fuch an earthy Subftance as
neither melts in the Birg, nor diffolves in..the
Woater, as Metals and Juices do, nor is fo
<compacted or hard as are Stones..

Some report Ariffotle to have been of Opi-
mion, that the pure. clementary Earth was
void of Colour.  Strabo affirms it te be
white, becaufe Afhes are of that Colour ; but
the Miner may reft fecure, that, dig he ne-
wer fo deep, he fhall not meet. with any fuch
pure Element. of Earth to make new Experi-
ments by, becaufe it is not in the World, by
Reafon of the perpetual Mixture of the Ele-
ments one with the other,

The Colour of the pureft Earth that hath
been. found, Cardona would have to be a
very dark Grey : In the other forts. of Earth
we fee how rich Nature hath adpened the
World with Varie?r of Colaurs, cayfed by
difference of Exhalation, as Theopraffus fays,
or by difference of Hea$s as Ariffuk. fays,
and both truly: For if undgs Kurth, that
hath not it’s natural and proper Celour, there
_ be faund Metals, it is certain, that the Exba-

Tations from thofe Metals hath difcoloured: the
Ground ; and if there be no Metal found
shere, then the Difcolouring preceeds from the

con-
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confuming Power of the Sun’s Heat. Be-
fides, the Difcolouring that comes by reafon
of Exhalation carries a Gliffering and Shining
along with it, and the Difcolouring from the
Sun’s over-concoction only is obfcure, or iron-
colour’d, or black.

From what is already faid, confiderable
Conje&ures may bemade for the finding 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 Spgin.

CHAP IL

Of the divers Smells of the Earth, and: ths.
Reafon thereof.

THE Works of Nature in producing
Variety of Smells of Earth, is alfo.
worthy of Admiration.

Orggnaril the Earth fmells well upon the-
Fall of the h};ﬁ Rains after the Heat of Sum-
mer is paft : The dry Time having baked to-
gether the moderate Humidity that was in the
Earth, (which. is the Caufe from: whence all
good Smells proceed) and the firft Rains dif-
folving that again (which being exhaled by
moderate Heat) makes the good Scent which
we perceive. Some Sorts. of earthen Veflels.
alfo have this Privilege; as. that of Effremes
in Poytugal, and of Mﬁl in Panama, which

2 us.
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are highly efteemed in Eurgpe for that Quality,
In the famous City of Malacca, in the Eafi-
Indies, they fay there is a Sort of earthen
Veflel that fmells admirably, in fo great
abundance, that it-is little efteemed, and
they make all their moft fervile Sart of Ware’
of it: And in fome Mines good fmelling
Earth hath been met withal, although moft
commonly that kind of Earth is of an ill
Scent., Agricola relates, that when Henry
Prince of Saxony was in Mariemburg, there
came fo fwect a Smell out of the Mine, which
they called St Sebaffian, 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 Gop upon Earth,
The Metal that comes out of the Mines
which they call Palss isof a good Smell, if
they light not upon fome baftard Mineral
that accompanies, and has infeéted it: And
this good Smell is 2 great Sign of the Richnefs
of the Stones of that Mine, and of the Earth
which they get there called Lampos. This
Experiment is ordinary in Lead or Tin
Mines ; and it isufual for the Miners to judge
of their Oar by the Smell, as well as by the
Tafte. Other Sorts of Metal for the moft
part hav: an ill Smell, either becaufe of their
own natural Diftemper, or by reafon of their
heing generally mixed with Brimftone, Cop- -
peras, or other malignant Juices. -
Some do think, that, over and abcve what
hath been faid, there is fome Matter in the
Bowels
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Bowels of the- Earth fo ftinking and abomi-
nable, that it doth correfpond with the Ordure
of Animals: The Truth is, that there be
Places in the Earth that inftantly kill, with a
peftilential Smell. And fetting afide the Sto-
riesof this Kind, both ancient and modern in
remote Countries, ‘T fhall relate two Ex-
amples, where I myfelf was prefent, which
was at the Difcovery of the rich Country of
San Chriftoval de los Lipes ; at that Time in a
beautiful high Hill, that together with others
encompafles the Dwelling of the Miners, two
Galleguares found a Mine, which at firft they
called after their own Names, but ever fince,
to this prefent, it is called, from it’s Effets,
The finking Mine. At firft they got out of
it very rich Oar (Tacana) between white
Chalk : And as they began to fink deeper,
they were forced to give over, by reafon of a
‘moft abominable ill Smell they met withal,
which killed feveral of the Miners. Indians 3
and fo it Jay unwrought for four or five Years:
After which Time another Miner (I being
then in the Country) undertook to proceed in
the working of it; thinking that having lain
fill fo long after it’s firft Opening, the ill
Quality would have been evaporated ; but
“that Experiment coft the Lives of two Iudians
more, whereupon they forbore the Work,
and have done fo unto this Day. ‘The which
1 have not fo much wondered at, as to fee
with my Eyes the Ground opened in feveral
other Parts of that Mountain, at 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-

' B3 bourers
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tourers to give over: And as T paffed by
thofe Pits a few Days after, I faw divers Birds -
and Serpents dead in them, having been in-
toxicated by that poifonous Smell : On the
other fide of this forbidden Hil}N&until Divine
Providence make way for the Mining of. the
fame) are built Dwelling-houfes, and a Mill
to grind Metals withal, adjoining unto a
marfhy Ground; which in every Place where
they digg’d to lay the fhallow Foundations of
thofe Buildings, the fame Smell breaks out, as
hath been already defcribed ; and it comes out
of the Ground boiling like unto a Cellar full
of Wine on the Muft; exceeding trouble-
fome and noifome unto us, though we were
ftanding by in the open Air.

In the famous Country of Mines, Vereny
guela de' Pacages, in which the Indians pro-
cured a Patent- to-dig, before that of Potofs,
was in ufe; becaufe it’s Veins were efteemed
souch richer than Potofi, and upon Trial
were found to be fo; and- the Qar gotten
there inferior to none in the Indies. In the.
Hill of that Country called Sanéta Fuanna, a
Miner followed a very rich and plentiful Vein
of Silver, and intending to difcover more of
the like, he determined to break a Hole into
an old Vault ¥, and et two Indians upon the
Work, who after a few Blows difcovered a
Vacuity, out of which came fo peftilential a
Stink, ‘that killed the two Indians prefently,
and almoft ftifled others that wereat ;:m Di-

nce

* An ufual Praftice among the Miners in that
Country. -
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ftance from them in the Mine, who never-
thelefs ran out, and told their Mafter what
had happened. 'He made hafte to the Mine,.
hoping to fave the Indrans, but at firft En-
trance into tle Ground, upon the Stairs by
which they went down into the Mine, he fell
down dead, and his Body remained ‘there,
no Body daring to .godown and take it away’
to bury it, ,

In another Mine i the fame Mountain,
in the Bottom-of it, 1 faw a thick Exhalation
or ypoifonous  Vapour gufh forth, making a -
terrible Noife, and was of ‘Quality badcnough’
to kill one that would ftay long in that Mine,
putting out the Cedndles when we leld them
to it, '‘which s % ceréain Sign of the Malig-
nity of the (Adr, -as thath ‘been found by ihe
conftant -Experidnce of -all Miners, and thére--
fore Jdeforves 4o ‘bt the more tzken notice:
of,

CHAP IL

How to know the Condition of the Earth by
the Tafte.

THE Artift in the Knowledge of Me-
tals, before he gives his Judgment,
leaves no Experiment untried, that may be
confiderable for his Information.. And there-~
fore ufeth his Tafte, which difcovers the Pure~
nefs of Metals, as well as Smelling doth,

' B4 ' Pure
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Pure Earth hath no manner of Tafte; and
that Earth which is mixed with Minerals com-
monly hath a bad Tafte 5 becaufe fcarce any
Mineral but is aduft, and they be all dry ;
whereas the very firft Principle of Sweetnefs
or good Tafte 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 T'rial by T'afting; holding
it for a certain Truth, that Metals of Gold
and Silver, and others, are found as often in
the Form of Earth (which in the Spanih Mi-
ner’s Language is called Lampos) as in Stones
or Qar. )

- The Tafte of the Earth is gotten well by
infufing it in curious Water, efpecially 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-
tains : And one that would improve this Expe-
riment, may feparatethe Water from the Infu-
fion, fubftantially and vifibly; as fhall 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 Names and U]éﬁ of Jfome Sorts of
Earth.

]N the Books of Phyfic fome Kinds of

Earth are 'very famous-. for the Effets
which they have upon Man’s Body ; and it is
not unneceflary that th¢ Miner hath the Know-
ledge to diftinguifh them when they come in
his way,

._ 1. Lemnian Earth (fo "called from the
Iffand Lemmos, where it is found) is very red,
and much like unto red Qaker or red Lead,
but it hath this notable Difference, that it will
not colour ‘ones Fingers in touching it, as d»
the others, - It is efteemed as rich as Gold,
and fold Yo 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~
perflitioufly perfuaded, that Earth of this
Kind only hath Virtue in it that is dug upon
the ;% oty Auguf. Tt is a rare Antidote
againft any Kind of Poifon or Peftilence.

2. That Earth which is commonly called
Bole Armeniac, (from the vulgar Opinion,
that it is found only in Armenia) is very like
the Lemnian Earth aforefaid, only it is not
red, but paleith, white, or fallow-coloured.
There is excellent good of it, and in great

' B Plenty
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Plently in the Weft-Indian Mines, and parti-
cularly in the rich Mountain of Potefi, and
in thofe of Orere. Diversare of QOpinion, that
this common Bole is that which Diofcorides
calls la Rubrica-Synspica : And that the Orien-
tal Bole Armeniat is the true Lemwéan Earth.

3. There be two Sorts of Eritrian Earth ;5
one pure white, the other of an Afh-colour ;
and this laft is the better, and is known by-
rubbing it upon poliihed Copper, where 1t
will leave a Tinfure of Violet Colour.’ "It
hath Virtue to @anch Blood, and to ceol and
heal green Wounds.

The Earth of Sawwa is 1»ght whme'
Eafﬂs and will fhick to -one’s Tongue, if you
. touch it with it, )

Tt is brittle, and yet will mel. -

There is another Sort of it called J/i:r,
that is clofe and hard as 2 Stene, ¢
- Both of them have -the Eritrian Virtue ip
them ; ‘viz. te be excellent Antidotes againg
Poifon; or the biting of Serpents. .

5. The Earth called Cha is white, in-
-dining to Afh-colour, much like that of. Sa-
mia, and hath the fame Virtues; and over
“and above that, it takes Wrinkles out of the
“Face, and gives a.good Complexion. .

- 6. Selmufion Eareh hath the (ame @a.hty

“as the laft aforementionefl. The beft Kind of
it is that which glifters much, is white and

“brittle, and fooneft diflolves in Water. .

9. Cimolian Earth is white, although there
‘be a Sort of it that inclines unto Purple.
The beft is that which is moft gmfy, and is
very cold in on¢’s Hand. ' '

: t
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It diflolves Impoftiames, and little Swel-
Ji and ia Cafe of u Burn it will keep the
Fleth from blifteriag.

8. "The Poigite is almoft of the ame Co-
lour as the Lwritréiam, bat is found in bigger
Lumps : It cools and refrefhes the Hand that
touches i, and if one lick i, it will fick
. nmch uato the Tonpue, It's Vittues are
thofe of Cimalian Earth.

9. The JMolian Earth 1s of an Afh-Colour
like Erivrian ; but it feels Yough, and makes a
Noife between the Fingers like 3 Pomice-
Sone : It has the Virtue of ANum, but very
weak, as ome smay perceive by the Tafte, for
it will make the Tongue fomething dry: k-
deanfes the Body, gives a good Complekion,
and will cure the Itch. o

10. Of that Earth which is called Ampe-
lites, the blackeft is the beft. Ground with
Oil it eafily diffotves; .and hath a cooling and
loofening Virtue: Alfo it is ufed to colour
Hair withal ; i is wholly bituntinous as Jett
is alfo,

Cardanus among his Curiofities makes men--
tion of another Kind of Earth, anciently
called Britanica, from the Country where
itis found; they “wete fain to dig very deep
Mines to come atit. It was white, and after
they had feparated the Plate it contained, they:
manuréd their Tilth-frelds with the Earth,
which weré put m heart thereby for 100
Years after.

11. Out of Mands in the South-Sea, not
far from the City of Arica, they fetch Earth
¢hat does the fame Effet as the laft afore-
- snentioned. It s calll}ed6Gum, (4. e. Dung)

. no¥
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not becaufe it is the Dung of Sea-fowls, as
mrany would have it underftood, but becaufe
of it’s admirable Virtue in making ploughed
QGround fertile, It is light and fpungy ; and
that which is brought from the Ifland of-
Tqueyque is of a dark grey Colour, like unto:
Tobacco ground fmall.  Although from other
Iflands nearer - Arica, they get a white Earth:
inclining to a fallow, of the fame Virtue.
It inftantly colours Water whereinto it is put,
as if- it were the beft Lye, and fmells very
firong. The Qualities 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
fhall bend their Minds more to the fearching
out of Truth than Riches. '

CHAP V.
Of Fuices 5 and fisht of Allum.

T HE Compofitions within the Bowels of
the Earthare fuch as either will melt, or
will not melt. -
~ Thofe that will not melt are hard, and
called Stones ; or being foft and eafily crumb-
ling into very fmall Parts, are called Earth.
Thofe 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 ; or ¢lfe fuch as do not obtain thofe Quas
C , littes,
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lites, and thofe are they 'that are called
. Juices. S ' .

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 diffolved again' by
Cold, and Water, viz. Allum, Copperas,
Salt, &¢.

1. Thofe that write of fimple Medica-
ments fpeak of divers Sorts of Allum ; 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 red ;
and this hath the beft Virtue, and is mightily
reftringent ; and therefore called by the‘éreeb
Epypteria. y o, T ,

According to the Opinion of Galen 5 lib. iv.
Of the Quality of Simples, it fhould be’ of 'a
cold Quality, becaufe all aftringent Things
are fo, and prefcribes therefore Rupeciffa, as
cold in the fecond Degree, to be infufed in the
Quinteflence of Raymundus. But Diofcorides,
and many others, make it to be of a-hot Qua-
lity by it’s Effefts ; but this is ‘not a con-
venient Place to examinc the Reafons of
K.

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

3.- Neither is the Allum [fciffile, or de
pluma, a Juice, which is yet taken for fuch
in Apothecaries Shops, but is the Stone called
Amianto 3 and it is not aftringent to tafte, nor
confumes in the Fire, although it be kept there

very
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verg long, which ace the particular Qualities
of an Amianto. - )
. 4o The Allum Cutino.ismaade of the Afhes
of the Herb Anthide or Sofa, (Barilla, or the
Herb they make Glafs of) ‘whesedf there is
great Abundange in the Plains of ‘Grura, and
in feveral Placesof the River Langa-Solla.
5. “Thhe Salt which is-made of the Lees -of

Wine, or of the Calcinings.of the Lees until
they become white, is likewife called -A8um.
 The #Vp-Inties abavmd in Mlum, as they
do alfo in all Sarts of Minerals. In ¢he
Mines of the Lipes, near unto Coloha, the
bead Town«of that Country, I found 2 Vein
of Aflum: 1 have feen another in the hot
Baths-of Ventilla, in the High-way between
Qrure and Chayante ;. and there I faw the true
Jeilfile” Allum, (or de pluma) with all the Qua-
lities defcribed by Dickrorides.. This {ame
Sort of Allum alfo is brought to Potefi, from
anotker Mine near- to Parca Ayla: And in
miany other Parts there isof the fame ; and
there shight of it be made in the City of Po-
tofi, if they would but boil the Waters de Iz
%uabradq, ar Guayco de Santjaga, which are
almoft all .Alum. . :

CHAP.
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CHAP vr,
Q’Cogwros. |

THE Cvppawwa Misteral Bubflance v!uy
like unto Alfam, and efteitinves theyJire
found incorporated together, ©  + u:

" TheManner of fepareting them; & o put
the Lye that 7 dtawn off Frm‘theSﬁoneol‘
Farth, which contifls the Mineral, into boil<-
ing Urmc, and the ‘Copperas will dwide from
the Alhxm, and fallto the Bottom, the Allum
remaining ‘mermng on the Top " The
Copperas is fharp and biting ¥o:the Tafte;,
and of - an aftringent Quality ; “for which Rea..
fon divers do- attribute unto it the Progerties of
Sulphur, 'Irén, and Copper, the Virtue of
Altumn, the Subtlencﬁ of Sakpttsr ‘and {bé
Drynefs of Salt.

Some Alchymnﬁs have written 'as i the
hidden Virtues of -the’Philofapher’s Stone were
contained in this Mineral, whofe -Latin Name
is Vitriolum ; and they form 4 Saying to that
Purpofe, beginning every Word with one of
the Letters of ‘it; wix. Vifitabis Imteriora
Ferre, Rzﬁgﬁcanda, Frvenies Lapidem Veram
decmam Raymundus -faith; that it is very
near of Kmdregyo Gold, and hath the fame
Original and Principle ; ‘and it may be that is
the Reafon why fome affirm, that it is a Sign
of aMineof Gold, although the Experience

in
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in thefe Provinces doth not correfpond there-
- It +6- ordinasily - found. with -Copper,
and in great Abundance with the black Metal,
whichalfo participates much of it, and thence
takes the ill Stnell it hath{in working.

It is a very fine Sort of Copperas, which
the Spaniards call Cipaguiras; and the beft
and pureft of all, is that they call -Piedra
Lipas, from 'tbe:Mine of it found in,that Pro-
vince ; although a,few Years ago a veryplen-
tiful Mine of it hath been difcovered  in the
Province of dcatama, whlqh is of afgx:eemfh
Colour, and that of. Lipa is, blew. + There is
alfo s whitifh and "yellow ' Coppera, ‘which the
Painters ufe ; and different Col ours of it have
caufed feveral Names to, be given'it : Of this
Mineral arethofe the, Spaniards.call Myfs. Sors
Calabxtzs, and Melanteria. ..

- There js-difpute enough about it’s Tempe—
'xament and Qualitigs, as wella§about that of
“Allum ; fome not allowmg it to be hot in
the thlrd Degree, will yet auow it to be fo in
the fourth : And others on the contrary, are
of the Opinion of Fuan de Rupeciffa, (who I
think follows Ra_ymuna’m) that it is cold in the
-third Degree.

It is admlrable to, fee its Eﬁ'e& in Aqua
fortis, (in which a]l M«;t“ls, like Salt, diffolve
.and are turned into Water): and an ocular
Demonftration of the Poilibility of the
-Tranfmutation of Metals one into another :
For with Copperas diffolved in Agua Fortis,
without any other Artifice, Iron, Lead and
.Tin become fine Copper: And Silver will

lofe of it’s Value, and be turned into Copper
¢ alfo
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alfo with a little Help of ‘another Metal, very
eafy to be gotten.

y the Force of a moft violent Heat they
extra® Qil from the Coppefras, which is called
Vitriol, of wonderful Virtue.

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

Hereafter fhall be declared, how and what
Mifchief Copperas hath caufed in the working'
of Metals, a Thing hitherto not taken notice
of, . - »

CHAP VI
Of Salt.

AL'T is no lefs neceffary than commonly
known in the World': And that whichis
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 pafs to be more
aftringent, and not fo eafily diffolved in Wa-
ter as the made Salt is. ;

The Provinces of the Weft-Indies as much
abound in S$alt as they do in Metals ; and a
Piece of the Sea between the Lipes coagulated
into Chriftalline Salt; as alfo the Salt-pits
called Garci Mendoza, are none of the moft
inconfiderable Wonders of this new Worlt}.
Thofe
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Thofe Pits wre cwalksd Gare: Mendoza, for
their Bignefs, becaufe they be forty Leagues.
long, and (where warroweft) fixteen 'broad -
And alfo becaufe that fometimes -in 'the Mid-
dle of that Space.ave difcovered, us it were,
Wells 'that ‘have no Bottom, end great ‘over-
grown Fifhes arefeen in them. [ is ‘very
dangerous ‘eravelling over ‘this Space of
Ground, for Fear of lofmg -one’s Eye-fight,.
becaufe the great Gliftering of the San-beams;
upon that Place of ‘Chryftal, puts -out one’s
Eyes, unlefs they be defended with black T 'if-
fany. There is danger of Life alfo in that
Journey ; it having happened, that going:
over that Place, the Traveller and his Horle,.
and all have been fwallowed up, leaving no.
Manner of behind dither ‘of them.

In the Lipes, four Leagues from the Mines
of St Chriffopher de Achocolla, there is a {mall:
Lake upon the Twp of -a little Hill, in a
Country they call Tumaguifa ; in the middle
of which L.aiee the Woater boils, -and leapsiup,
fometitmes more, fometimes lefs; naking a
frightful Noile. Qux of Curiofity 1 wemto.
fee it, and found'the Woife and Motion of it
fo temrible, that with Resfon there be very
faw that dure .come mear the Meouth theredf,
The Water &5 ¢hick o that Depree, 'that it
leoke anare like DDimt than Water: There is
one fmall Gutter where it ruprs over, and that
Water iffusd forth, besomes red Sakt, as it
runs glang in little Chennels. This & =
rhighty flvong:Salt, and hes twice the Virtue
of cenmmon Saltinthe working.of Metals.

‘dthath dfo ‘been found Yo bean excelient

Ronedy for the Dyfnvory ; perchane; :l;
' a
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hath in it 2 Mixture of the red Allum, that
gives it both Colour and Spirit. FHard
this Lake runs a Vein of ‘Piedra Fudaicas
and the Country thereabouts is full of Mines
of Copper.

A League and a half from Fullomn, in
the Province of Pacages, there -be many
Salt Springs, that as they gufh -out-of the
‘Ground in a fhort Time become pure
‘white -Salt, without the Help of any l))\;rt,
and they increafe into Heaps of Salt, umtil
the Winter Ramns diffotve and fweep therh
away, Inthe fame Province near unto Cz-
quingora, there be more Salt-pits like untb
the former; and the like there is in feveral
other Plices. 1In thefe Parts alo is fourd in
great Abundance of the Mine or Rock-Salt,
which is mafly and tranfparent ; looking like
the pureft Chryftal. Fulloma hath in it plen-
tiful Veins of this Kind of Salt. Many Years
ago the Inhabitants of Curaguara de Carangas
have enriched‘themfelves by digging of Rock-
Salt ; and of later Years they have difcovered
Veins of it near the River of Langa Collo 3
but the Salt-Mines of Yocalla which God
hath created near unto the rich Mountain and
‘City of Potofs, that nothing might be wantfng:
that was neceflary for the working of if’s
QOar, yields fuch Abundance of Sakt as is in-
credible ; whereof is daily fpent in the melt-
ing of Metals at the leaft 1502 Quintales, ami
this Confumption hath lafted for many Years,
.- Befides the common Virtues of - Salt, which
-every. Body knows, Arvaldode Villa nowa in
Ms-%‘feat‘iﬁa for the preferving of Youthful-
nek, fuys, that Reck-Sakt is beyond any thing
S in

w
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in the World for that Purpofe: He calls it the
Mineral Elixir, and prefcribes, thit—it be
prepared with Things that do not weaken it,
oralter it’s Properties ; but he does not name
the Ingredients, nor the Manner of doing it.
Z’uan Beguino, in his Tyrocinio Chymico teaches

ow to extraét Oil out of it of an extraordi-
nary great Virtue; and he fays, that whatfo-
ever is preferved in that Liquor fhall be kept
from Putrefaction for many Ages: And he
believes that this was it that preferved the Body
of the beautiful Maid, which Rafael Vola-
terano fpeaks of, that was found in the Time
of Pope Alexander V1. in an ancient Tomb,
fo freth, as if fhe had but juft newly died,
whereas it appeared by the Epitaph, that fhe
‘had been buried there 1500 Years before.

CHAP. VIL
' Of Salt Ammoniac, and otber Salls.

A MONG all the Salts that Nature alone
_produceth, the fcarceft, but of greateft
.Virtue, is the 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 in Greek fignifies, Salt of the Sand ;
and underneath the Sand (of the Sea-fhore, I
fuppofe). it .is found congealed in, little Pieces
by it’s internal Heat,  and the continual
: ) burning
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burning of the Sun, baked fo much, that it’
is made the bittereft to tafte of all Kind of
Salt. Goldfmiths ufe it more than tHe Phy='
ficians. 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, o

o 1:°Quickfilver,
B %i‘." Sulphur, - } ‘
K ‘(3. Saltpeter. ~ > '

It hath a particular Property to cleanfe and
colour Gold, and is put into the Compofition
of that™ Aqua fortis that diffolves it.

At this Day we haye little Knowledge
of the true. Nitre, which -was anciently
made of the Water of the River Nilus ; al-
though Albertus Magnus faith, that in Gofe-
laria there was a Mountain that contained a
very rich Mine of Copper ; and the Water-
that iflued out at the Bottom of it, being
dried, became Nitre. We know little alfo
of Aphonitro, which is but as it were the
Froth of Nitre. 4 ' A

Borax (which is called by the. Spaniards
Chryfolica and Atincar) is an artificial Sort of
Nitre, made of Urines 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 Salt-Am-
moniac and Allum. - B

Nitre is bitterer than, Salt, but lefs Salt,
Saltpeéter is the,mean between them.two, and
confifts of very dry and fubtile Purts, it
grows in the Walls of old Houfes, and in

B Stables,
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‘Stables, Cow-honfes, Hog-fties, and Dove-
caats : It will grow again in the fame Earth
it was taken out of, if- that Earth be thrown.
in Heaps and fpared, and taken care of ; ar
if ordinary Earth be caft up into Heaps, and.
-watered with brackifh Water, after fome Years.
“it will give a great Encreafe, as profitable as:
:Crops of Grain.

The Ufe of it in making of Gunpowder
-and Aqua fortis is very well known. It is
‘ufed all% in the melting of Metals, as fhall be
dhewn hereafter. o

.CHAP IX
Of Jices, which the Spaniards eql! Betunes.

TH E Betune isone of the Things that does
. moft Damage of all unto Metals, efpe-
cially in the melting of them, becaufe it burns
them, and makes.them become Drofs, if they
‘be not -cleared of the Betune before they be
pus-into. a.fierce Fire : There be twelve Sorts

b&.B:tgne, vi.

Afpbalta, : Maltha,
- Biffafpbaito,. i\ Piedra Thracia,
Naptal la Piedra, || Carbones de Mina,
‘Gagete, | 4mbax de Cuentas,
. Azakacke, V:Ambar: Olorofa, -,
. dmpelites, 4 Alcangfor.

Bt
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But few.of thcfcﬁq;&axc~fowuhuﬁmdzwilb

Jetals.
E A&l} Ben:lne;;; ;ufe. ;h? Oiligefs.ar Fat of the
arth ; and although fome are-of: opinion, that
Alchamphor is the Wieeping or Gum. of the
“T'ree Capar,. in the Ifland of. Zrhat, apd the
Amber of another Herh called Pales, in Spa-
nifb, whereunto it is commonly found flickin
And to the fmelling Amber they afcribe for it’s
‘Origing] a great Fifh in the Sea like 2 Whale,
becaufe, thers is great: Rufemblance: batween it
and fperma Geti. Neverthalefs. that doth
nor hinder, that fuch Subftances alfo may, like
Sweat as it were, iflue foxth of the Barth, and
.make thele Juices called Betunes,
Afphalto is found in the Lake of: Sedom, or
the Dead-Sta; in Fudea, inta which runneth
the River fordan, three Leagues from..the
City of Fericho. It is.nothing elfe but:an
oily Frath that fwims an. the Surface of the
‘Water of that Lake, -agitated  and- driven by
the Winds.and W.aves a-fhere, and there con-
denfes and hardens. It is, like unto Pitch, but
harder, and of a better Colour. Before Gon
averthrew thofe wicked Cities. of Sadoa, Go-
merrba, Admah,and Sedoim, thas fertile Walley
had little of this. Betune in it, as. may be
colle@ed from Gan. xin.. < -=
“Thefe ara found alfo.in. many. othex Places
-and Provinces, fome whereof ufe them. te
make Candles with, inftead of Qik; althougl
in Peru they have not been curious. in far-
ther. Search than hows befk to:work their Oar
of Gold and Silver, yesby the-Blenty. of thens
that the Indians bring, it is.known that. there
are of them in the Cordillera de la 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
againft the Spaniards.

The Piffafphalto is a natural Compofition
of Afphaito and Paz, and fo the Colour of it
declares; and for want of the true natural
Piffafphalto, they counterfeit it of thofe two
Materials. '

La Napthe is a fulphurous Liquor, fome-
times white, and fometimes black alfo, and
is that which is called Oil of Peter, of ad-
mirable Virtueto cure old Pains, proceeding
from cold Caufes. It will draw Fire to it, as
the Loadftone does Iron, with that Force,
that-it' will take fire at a great Diftance from
the Flame, -as hath been confirmed by the mi-
ferable. Experience of the Conde de Hercules
de Icontratii, of the Country of Ferrara, who
having a Well in his Ground, the Water
whereof was mixed with Petreol, 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 furnithed
bim in a Lanthorn ; and immediately through
the Hole of the Lanthorn the Napthe fucked
the Flame into itfelf, and fet Fire on the whole -
Well, which difcharged itfelf inftantly like a
great Piece of Cannon, and blew the poor
Man into Pieces, and took off an Arm of a

- Tree that. hung over the Well. The Conde
himfelf told the Story to Matiolo, who reports
it in his Diofeorides.

Afphalto.
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Afphalto and Piffafphalto melt in the Fire as
Pitch or Wax, and by that they are diftin-
guihed from the Piedra Gagate, or Afcabache,
and allo from Pit-Coal, which burns and con-
fumes it felf away like Tea, or any other fort
of Wood.  As yet I have not heard whether
there be any Betunes in thefe Provinces, al-
though I perfwade myfelf there be, if they
were fought for.

CHAP V.
Of Sulphur and Antimony.

Ulphur is a Mineral the moft univerfally
known of any. It is made of an earthy
unctuous Subftance, and very hot, to that de-
gree, that it is efteemed to be neareft of kin to
the Element of Fire of any*compounded Sub-
fance. ‘The Chymifts call it the Mafculine
Seed, and Nature’s firft Agent in all Genera-
tion: And they fay, that the difference between -
one thing and another, arifes from the divers i
Preparations and Mixtures of Sulphur and,
Quickfilver. It hath happened to an Apothe- !
cary, that goingabout to make a Salve com-
pounded of thofe two Materials ; he hasfound
the refult to be 4 Plate of fine Silver. «*After:
many Confiderations of this Sublftance, Tho-
phraftus Paracelfus proceeds to contemplate the -
Wonders produced by Sulphur, and faith, that'
God by an efpecial ;rovi"dencc hath concealed’
thofc Myfteries; and that it is an evident Con-.
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futation of thofe, who oppofe the Tranfmuta-
tion of Metals; for this Mineral doth effe@ it :
And he teaches a way to tmake an Oyl, called’
in Spanifb (,{ Epatica Sulphuris) which turns Sil- -
ver into Gold. And Heliana, the Author of
a Book called La Difquifition, teaches the
fame thing with raw Sulphur, to fhew the pofii-
bility of it, although it bs in very little Quan-
tity. The Smoke of it helps to fix the Quick-
filver, and turn it inte Plate, whereof there be
many Eye-witnefles in thefe Provinces. And
this Sulphur diftilled in-a Glafs-ftill, makes the
Oyl of Sulphur of fich rare and admirable
Virtue, efpecially for the French Pox, taking
three or four Drops thereof every Morning for
a Week together in fome Liquor proper to
convey it in. It.is good to cure the dificulty
of Urtne, and the Pains of the Gout, and many ’
other'things, as.yop may fee in Diodorus Eu-
chiente, and divers other Authors. There is
abundance of Brimffone in the Province of the :
Lipes, and in the.Confines of the Pacages, and.
in la Puna de Tacora, o: ks Altos de Arica, and
in many other Parts befides ; it is found incor-
pprate‘}ywithMetals in thericheft Mines of Per4,

. The, Ar imony, or Stibium, which fome
Mglers call by the Name.of Alcabole, and
others, (particy {arly in Oruro) call it Macacote , .
is a Mineral vcry like unto that they call
Soregha, or Lead, thatis very porous ; it fhines
veryomuch, .and s brittle ; fome of it is of a
rqjdxfh yellow Cclour, and fome there is more
inglining to white, and very finely grained, as
Sgeel Qews where 1t is broken.

..t is made of a very corrup:, and imperfedt
Mixtuzg of Brimftone and Quickfilver, and

feem
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{eemsto be an Abortion of Nature, and the
Embrioy- which--would- beconre-Mhetal, if- -4t
was not taken out before it’s Time.

Porta Vegino, and others do teach a way to
draw out of. thisa kind of Quickfilver, which
they call Regalo ; but it is inclining to red, and
has not fo lively a Motion as the ordina
Quickfilver. ' By Aqua fortis alfo Brimftone
{whereof it is compounded) is. gotten from it
init’s proper Form, of a green Colour, and
‘burns as ordinary Brimftone does. Co

Bafillius Palentinusin his Triumphal Chariot
of Antimony, having fpoken of many of it’s
Excellencies, afterwards teaches how to make
of ita Fire-flone (as he calls it) which will
turn other Metals info Gold,  Paracelfus
writes muchi alfo to the fame Effect ;" and other
Chymifts with a ¢ontinued. _Voiee'do'.:fpeak,éf
an Oyl whicll is gotten from Antimony- for
the fame purpofe’ But from a qore cegtain
and neceflary Experience does Matiolus ‘com-
mend his Ointment, for the curing of old
Ulcers, and for other Medicinal Ufes. -

Stibium has a drying and altringent Z‘:‘rn{e‘,
and the Preparation (which they call) Hacing
is held to be a very ftrong Purgé, and a Pro;
voker to Vomit.  This Alcahol is very coms
monly found comprehended in the Silver Oar,
and particularly in that which in. Peru is called
the black Oar ; neverthelefs in many Parts it
is found in 2 Body by itfelf. "It doesa great
deal of mifchief in the working of Metals, as
the Beturie and Brimftone does, and thereforg
muft carefully be gotten out before-hand, as
fhall be fhewed hereafter. . Y

C 2 CH.AP.
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 THAP X
!Of Mrmﬁta_, Orpiment, and Sdndaram.

M]r’-caﬁm is alfo called Syrites, which fig-
“IVE nify a Stone”of Fire, becaufe being
ftruck. with'Steel, it yeildeth Fire in greater
aburidance - than any other Mineral : Some
will ‘have it to be begotten of an undigefted
Vapour, others that it is compofed of a cour-
fer Sort of Brimftone, or Betune, and Stone ;
3t grows in all forts of Mines, but elpecially
where there is Copper, and the black Silver
“0ar, whereof it doth much participate, and
;erha‘ps that is the Reafon why Diofeorides
faith, that the Marcafita is 3 kind of Copper ¢
and notwithftanding Albertus and others do
think the Marcafita contdins no Metal in it,
yet Experience has taught the contrary ; for
the Farmers of the Mines of Monferrat en los
Lhichas, when they begun to dig thofe Veins,
they found the Oar to contain as much Silver
zs it did of Marcafita : And in thisMountain
of Poetefi, and others, there is a fine fort of this
Marcafita, which is found incorporated with
the black Silver Oar, and is a certain Sign of
it'sRichnefs ; there be as many kinds of Mar-
zafitas, asthere are of Metals, whofe Colour
they reprefent; the moft common fort looks
fike Gold ; be'ng put in the Fire, it fmells
1%ke Brimftone, and fames much, which isa

Sign
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Sign it is compounded, as has been faid be:-
-fore. :

Gold, Silver, and Copper are ufua]ly found’,
contain’d in it : It is a great Hindrance to the
melting of that Oar, where it.is incorporated,.
dividing the Quickfilver into very fmall Par-
ticles, as fhall be fhew’d hereafter, together-
with the proper Remedies for it.

- Orpiment inl Sandaraca are of the fame:
Nature and Virtue, and are only made to differ-
by their greater or lefler Conce&ion in the
Bowels of the Earth. Sardaraca being no-.
thing elfe: but Orpiment well concofled, and’
by Confequence thercof, highten’d in Virtue,
as is demontftrated by putting Orpiment into a.
Fining-pot; and fetting it on the Fire, where--
by after a convenient Conccétion, it will be-
come red, and of as lively a Colour as the
moft perfe&t natural Sgndaraca, Where Or--
piment 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 extra® fome Gold out of it : fince-
that time it has nat been attempted; becaufe-

- the Coft does much exceed the Benefit.

The beftr fort of Orpiment is that, which

is"of a thining Gold Colour, that is not faft

compacted, and. eafily breaks into Scales.

" The moft- ‘perfe&t  Sandaraca  is that,.
which is reddeft, pureft, and the moft brittle,.

of the Colour of Cinabrio, (an Indiai Word,

of a Gold Colour) and it hath a ftrong Smell

of Sulphur, whereby, as alfo by it’s other?

Qualities and medicinal Virtués, it is diftin-!

guifk’d from ‘Sawdix,; which is of -‘the fame-

. C3 Colour-

-
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Colour, and is made of Albayalde well burnt
in'th¢ Fire, which fome alfo improperly call
Sandaraca 5 thefe are Poifon, by reafon of
their ftrong, corrodin%,_ and burning Quality,
not only upon the Bodies of Animals, but
upon Metals alfo, in like manner as Anti-
mony, or Brimftone, or other dry Mine-
rals; for by Reafon of their oily parts, the

take Fire, and being mingled with Metal,
they burn and confume the Moifture there-
of whereby the Metal moulders away, and
is loft : "There be other Juices that are

fcarcer, and not commonly known, as they .

réport of one that is found in the Mine of
Ancbergo, which is white and hard, and poi-

fons the Cattle that tafte it : And it may be,

of this kind was that Vein, which Perfons
of good Crcdit have told me was found in
the Province of Conchucos, in the Archbi-
tmopric of Lyma, With wried the inhabi-
tants of that Country ufed to kill thofe they
had a mind to be rid of ; to prevent which
wicked Praltice, the holy Archbithop de los
Reyes, Don Soribio Alonfo de Magrobejo, com-
manded the Mine to be ftopt up.

CHAP XIL
Of the Gmeratz'éﬁe)f Stones.

l T is moft certain, that there is fome very .

_a&ive Principle pr Virtue that operates in

the Geaeration of Stones, as well as upon

the

P

~
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the reft of the Matter of the Univerfe, that
is fubject to Generation and Corruption ; but
the Difficulty lies«in knowing what that Prin-
cipls is, becaufe it operates in no determinate
Place, but -fometimes Stones are made in the
Air, in the Clouds, in the Earth, in the Wa-
ter, and.in thé Bodies of Animals. o
Avicenna and Albertus think the Matter
whereof Stones are made, to be a mixture of
Earth and Water ; and if the greater part
be Water, it hath the Name of Liquor; 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 of,
-muft be tough and flimy, fuchas Bricks, Pots,
and other earthen Veflelsare made of ; for if
it be not fuch, as foon as the Fire hath con-
fum’d the Moifture 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-
nerally of an Opinion, that the Stone is be-
gotten in the Reins and Bladder of flimy
tough Humouss, bak’d hard by the Heat of
the Body ; this Opinion touching petrifying
Liquors, is confirm’d paft all Queftion, by the
Experiment of that famous Water in this
Kingdom of Peru, near unto Guancaveilca;
which they take and put into Moulds of what
Form and Bignefs they pleafe, and expofe it to
the Sun for a few Days, whereby it is made
perfect Stone, and they build their Houfes
with it : All the Cattel that drink it dye,  and
: C4 . from.
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from what has been faid before, it is not hard’
to conjefture the Reafon.

In a Mountain calPd Pacocava, a League
from the Mines of Verenguela de Pajages, there
be Springs of this Liquor, the Colour whereof

“is whitifh, inclining to yellow, that as it runs
along condenfes into very hard and weighty

- Stone of different Shapes. Moreover any po-
rous Subftance 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 Beafts turn’d into hard Stone.
In the City de Plata 1 have feen Sticks of
Wood taken out of that great|River of the fame
Name ; fo much of which as had remain’d
cover’d with the Water, 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 fubftantial Forms, which
makes them differ fpecifically; yet, becaufe we
cannot come to the Knowledge of them in
our Definitions, we are fain,by way of Peri-
phrafis, to make ufe of Accidents and Pro-
perties, Every feveral form of the Stones is
zccompany’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 are to have fo different Difpofi-
tions, and to produce fuch various and admi-
rable Effe&s, 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

“§s the Hardnefs of the Stones fitted for the -
producing
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producing variety of feveral Shapes, and there-
fore in them are found no Leaves, Flowers,
Fruits, Hands nor Feet, asin Plantsand Ani-
mals, though they have a greater Virtue of
another kind.. = / : h

CHAP. XIL

Of the Differences of Stones one from another.
L L forts of Stones are reducible under.
~\ fome of thefe five following Species.

1. If they be.fmall, very fcarce, and very
hard of Subftance, anid bave Luftre, they are.
call’d precious Stones.. = - e e

" 2. I, they be of great Magnitute, altho’
they bé rare and have Luftre, they are fome
kind'of Marble. - * o

3. If in breaking they fall into SpHinters or-
Scales, they are a fort of Flints, -

4. If they be of a fmall Giain,. they be-
Pebbles. T
" 5. Thofe that have none of ‘the" above- -
faid Qualifications, are Rocks or. ordinary-
Stones. a - i

But the Miners for the better Diftin&ion of
the forts of Stone wherein Metals are en-
gendred, ufe peculiar Names for them ; for
example, a kind of Stone.like Pebble, which
contains Gold,. Silver, or any other Metal

‘call-Griivs, which breeds a richer Ve'n
of Metal thans any other Stone, - .
. Cs Cachs

‘k
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Cachi, another fort of Stone, white fike
A‘labhfter, foft and ealy ‘to break in_pieces,
is all this Counny call’d ‘Salt, * Much Lead -
is engendred in ¢his kind of Stone, in ‘the
Veins of Metales pacos, which is the Name
the Miners here give unto their Silver QOar,

Chusmpi, which is fo.call'd, becaufe it is of .
a grey Colour, is a_Stone of the kind of
Efmeril, mix’d with Iron ; it thines a little,
and is very hard to work, becaufe it refifts the
Fire much. It is found in Pata and Cho-
nya and other Places, thb the black Metals
and Roficleres.

Lamacrwdria is that Sto.ne which is «clofe
compacted, and folid, andfhews not the leaft
Grain nor Poroufnefs when you break it,
and is of a'yellow CoIeur, and fometimes high
colour’d, as Blood-red. " . i

Almaclaneta is the Name they give ano-
ther kind of Stone, which ‘is very folid and.
weighty, of a dark Colour, always found in -
the Company of rich Metaks, which are en-
gendred in it, when it comes to be corrupted
and rotten ; as in like Manner is done in
the Gouiiss. T grows upon the Flints of
the . Gold Mines, and thofe of Copper and’
Silver.

/Ilmolatleru, or Whetﬁone, is that ordmary
Stone, which is commonly made ufe. of for
that Purpofe, and fo known to every body.
Divers rich Metals grow upon it, but moft
commonly ks C obrsx[cas. ,

The Veins of Silver are rare and' mcon-
fiderablc that are found in Pit-Coal; altho’
it be a more proper Bed for Gald... -

Other
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Other Stones that grow in Mines, or
cleave unto the Metal, they call Cigues, and
alfo Caxas, which are rough and uneven, but
not very hard, nor very fpongy, and common-
ly have nothing of Metal in them, altho’ in
ome rich Mines they are infeGed with fome
little, by the Vicinity of the Qar.

The Stones of Potofi, call’d Vilaciques, have
been, and are very famous for the Abundance
of Silver gotten out of them ; and are one
of the Ingredients that ‘make this Province
without Comparifon. Pzla fignifies Blood in
Peru, or any red thing; and for the Streakes
of red this Stone hath init, they call it /il-

£1ques.

CHAP XIV.
Of precious Stones.

RECIOUS Stones are either tranfparent,
as the Diamond is, or obfcure, as the
Onix, or between both, as the Sandonyx

and the Jafper. Itis the Water which is the -
principal Caufe of Clearnefs, and the Earth
of the Opacity of them. So that the Reafon
why they excel one the other in Luftre and.
Tranfparency, is from the variety of Hu-
mours congeal’d together to compofe them,
which are fome of them more pure and «cleax
than others. - ; C! o
White Stones are made of Humour almeft
like Water, and fo are more clear -and: erant
' Cé6 {parent 3
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fparent ; fuch is the Chriftal, and the Jris
{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 fo is’
more obfcure than either of them. The fame
Variety may be obferved in all precious 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 ;'
or red, as the Ruby ; or purple, as the Jacynth
and Amathift ; or Gold-colour, as the Chryfo-
litesand Topaz; or of mingled Colours, as
the Opalos. ' ‘

In like manner it is to be imagin’d, that
~the other forts of Stones that are not tranfpa-
rent, are engendred of a Mixture of black
and thick Humours ; an Inftance whereof we
fee in Water, which though it be naturally
white and clear, yet mingled with Ink or
fuch like Liquor, it lofeth it’s Tranfparency,.
tho’ not the Luftre of it’s Superficies.

. The different Colours of the Juices or Hu-
mours aforefiid, zrifes from the various Mix-
ture of black and white Matter, whereof the
Stones are engendred. Although Raymundis
and many othersattribute it moreimmediate-
lz to the Variety of Metals, of whofe pureft
iquors precious Stones are engendred, in the
Heart of other hard Stones, whither that Li-
zuor hath penetrated, and thereby much re-
fned itfelf. And that in Eftimation, precious
Stones hold in Proportion to the Metals of
which they are engendred, as the Ruby to
Gold, the Diamond to Silver, the EmeraMd
o to

¢
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to Copper, and the reft in like Manner. In
his Compendium of Tranfmutation, dedicated
to Robert Kingof 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 éf the fame
Virtue as the natural ones are, A Knowledge
over and above other excellent Qualities 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, and' falfe Stones made
in the fame Manner. ’

Tranfparent precious Stones haver man
Faults in them, which by Reafon of their
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-
fe& or other; either Spots, or Hair, Cloud;
Shadow, Salt, or other thing fubje&t to be
engendred- in them, becaufe the Humour of
which it is made is not all of one Colour. - A
Shadow 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 ofteneff found in- the Saphir,
and Salt which particularly hurts the Opalos,
as Lead doth the Emerald, are Impediments of
different Colours from the true Colours of the *
Stone in which they are.

CHAR:
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CHAP XV

Whether there be precious Stomes in the
Kingdom of Peru.

ITHERTO the Induftry of the People
of thefe Provinces hath been principally
apply’d in the fearch after Gold and Silver,
and they have negleted the Enquiry after
pregious Stones, altho’ there have been and
are ‘many notable Indications that this flou-
;'ldg:ginrgﬁKingdom wants not this Prerogative

o.
. There is a conftant Report, and T myfelf
have heard it in the Country of the Lipes,
that in the adjoining Province of Acatama,
there have been found excellent Diamonds;
and that in exchange for a little Cocus, worth
not above two Reals, an Indian old Woman
fold a handful of rough Diamonds, which in
Spain were worth many Ducats. It is a

untry full of beautiful Stones to fee to, and
therefore may very well be fuppofed to have
Richesin it.

There be flore of Amathiftsin a Wood
call’d by that Name, which ftands hard by
the Mines of Efmeruco. And in the rich
Mine of St Elizabeth of new Potsfs, there
be found rich and well grown Amathiftsamong
the Silver Oar. There are of the fame kind
of precigus Stones in Paraguay and Buenos

Ayres 5
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HAyres.; they areengendred in Papas Lanadar,
one or two Fathom under Ground, ina ver
hard and heavy Flint-ftone, which they caﬂ
a Coco, becaufe like the Coco Nut; it is
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, and is more or lefs mature and
perfedt, according to the Condition it was
in when the Coco 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 juft over it to break and open ; by which
Tokens Men go t6 the Place, and dig for the
Coco, which they find fplit in two, three, or
more Pieces. This is a thing well known,
and comman in thefe. Parts of the World,
Near urito the Place, calld Agua Caliente,
for the hot Water that there gufhes out, in
the Way between Potofi 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 ; admiring their Beauty, for expofing
them to the Sun-beams, they look’d all like
fo many feveral Suns. The largeft 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 Callapa and
Fullema : In_the Province of Pacages I ga-
ther’d fome alfo naturally cut like Rofe-Dia-
monds, as big as large Peafe ; and wafhing
the Sand, I often obferv’d amongft it little
fmall Points of the Colour of Gold, and tran~
fparant>

A
~ _ 1, .
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parent,. like unto the beft Toopaz ; and othess
of that Sort as big as Barley-corns, which if
they were bigger, would bg of %‘:eqt Efteem,,
a’nc{ no doubt bug fuch might be found, if
hearty Induftry wese employ’d thereabout, -

The Stones of the Mine of Camata, in the,
Province of Larecaxa, do yie in Beauty with
the Diamond, and are worn:in Bracelets and-
Ringin thisKingdom. .

" In the great Head Land of Arica, bétween’
the Rocks within the Port, there is a Mine,,
whence they get Stones tranfparent as Dia-
monds, and very near as hard, whereof alfo
they make Jewc{;. .

The beft Turqueyes are found in Atacama :
I have feen one in the Lipes, as big as a twelve-
pence Englih. ‘The Indians of this Country
efteem it great Bravery to have Necklaces and"
Bracelets of fmall Turqueyes curioufly com-.
pofed. The Men wear great ones of this
Kind about their Necks, like Gold Chains.
They wear fuch Chains alio of green Stones ;.
and the Officers of their Armies efteem them.
moft of all; and account them the beft Ranfom
a Prifoner can give them.

Pearls alfo are gotten on the Céafts of
Atacama, and in the AMlexillomes, which are
taken out of Oyfters, and brought hither ta
fell : it is very ordinary to find Pearls in
the Dreffing or i:ating of Oyfters.

I have little Knowledge of the Fertility of
the Lower Countries in thefe kinds, becaufe
they have little or no Comymerce here. Befides
my chief Intention is to give your Lordthip
Information of the Mines of the Provinces
fubje& to your own JurifdiQion, and that I

: have
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have feen in Perfon. Neverthelefs, at the
Time of the firlt Conqueft of thefe Countries,
there were found many and very large Eme-
ralds in the Hands of the Natives, as appears
by the Hiftories thereof.

CHAP XVL

Of other forts of Stones,

]T 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 fort of
Stores, 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 Underftandings, fo that
they cannot attend to look after them. But
becaufe I have given an Account of all
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 believe
equal to any that we read of in Story,

The Province of Acatama, above all others,
beft deferves to be curioufly enquird into, by
able and experienced Artifts; for it Producﬁ

Stones
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Stones of fuch various Colours, and beautiful
Glofs and Luftre, that only the great Quantity
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 wrought 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
Stain with great Eftates, and care not for
perpetuating our Fame in thefe Parts by fump-
tuous Buildings, for which thefe of fort Stores
were very fit Materials.

There is a Stone in this Imperiality, worthy
for it’s Variety, Luftre, and Greatnefs, to be
prefented to the View of the King our fove-

-reing Lord. It issfix Palms in Length, and
one Palm fix Inches lefs in Breadth, and twa
Fingers thick ; it is in form like a Plank or
lazge Table; it is full of delicate Clouds,
made by the Compafition of it’s Colours:
There be fome red, and fhining tranfpa-
rently, others more obfcure, as black, yellow,
green and white. Upon the blackeft Spot
in all the Stone is refembled Snow, as it were
falling upon it, or Milk, according as the
White happens to be mix’d with Shadow.

In the Mines of Verexguela de Pacagues,
there be other Stones, not inferior in the No-
blenefs of their Subftance and Luftre, to thofe
of Atacama, altho’ they have not that Variety
of Colours. They be white as Alablafter,
and tranfparent ; and becaufe that Colour is
not equally diftributed, it caufeth,as it were,

. Clouds,
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Clouds, which gives much Gracefulnefs and
Beauty to the Stone: No Liquor will fink
into them, they be fo hard, like unto Chryftal.
The Font in the Church of Fulloma is a very
large one, and yet is made of one of thefe
Stones ; and tho’ it be fix Fingers in Thick-
nefs, yet you may plainly fee thro’ the Sides of
it the Light of a Candle ftuck up in the
Middle. In the Jefuits Coclledge in the City
of Paz, thereis a famous Water-pot of this
Stone, thro’ whofe Sides you may fee the Water
rife as it is poured in, juft as if it were thro’
tranfparent Glafs.

CHAP XVI

Of fome Accidents bappening to Stomes, and
the Caufe of sbem.

ESIDES Shining and Tranfparency,
B which as hath been faid, is found in divers
Stones, and in the cormmon fort of Stones is
not found ; there be alfo other Accidents that
accompany them, wviz. Handnefs-and Saftnefs.

Hardnefs is fo effential toall precious Stones,
that they be not held for fuch, upon whom
the File will make any Imprefhon. If the
Matter of which the Stone is compounded
be tough, and dried by a vielent Fire, till
the Moifture be confum’d, it caufeth Hardnefs,
becaufe it contraéls and condenfes the Jacter
within itfelf. If the Matter have little or no

: ' ‘Toughnefs,
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Toughnefs, then the Moifture being eafily
dry’daway 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 har?, as we fee in Stones congeal’d
thereby, the which will diffolve again by
the Fire, and the congeal’d Humour relax
and run; Stones that want Moifture enough
to glue their terreftrial Parts together, when
" they be put into the Fire they break into
fmall Pieces; and thefe which are driet of
all do refolve into Duft or Lime by the Firé.
Some Stones are porous, others mafly, and’
well put together. The firft arifes from the
unequal and ill Mixture of the wet and dry
Parts whereof it ' Is compounded, fo that the
Heat exhaling the Moifture, where no earthty
Subftance was mingled with it, leaves a
hollow Place or Pores, which make fpongy:
Stones. As for the oppofite. Reafon, we fee
the contrary Effe® in mafly Stones.  Stones
are found of various Figures; and caufing as
much Admiration as moft Things in Nature.
Perchance it may come from the- various
Mixture, Colours, ‘and Veins of Stones, as
you:may: fee in thelir Clouds and Spots repre-
fented T'awers, Shkeep; and other Animals:and'
Figures. And in Lead:pour’d out upon:
Water often happens the like. =The Story
is famous of the Agates of King Pirrbus;
that reprefented Apollo and the nine Mufes
as lively as the beft: Painter could draw them;
and Cardanus.fays, he had one of that kind.
that was a true and' exaét Picture of the Em-.
peror Gadba, .~ . 0 - L x0T

‘ >Thcy‘.
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They fay, that in the Houfe of /#3/dom at
Conflantinople, there is a Marble Stone, that
by the very natural Veins. of the Stone, hath
the Pi&ture of St Fobn the Baptiff, with his
cloathing .ef Camels Skin exprefled to the
Life, excepting oneof his Feet, which is im-
perfect. i .

It is.a fign that Nature hath not wrought
‘byChance, -but, by particular Study, and to
fome myfterious Ead, when in the fame Spe-
cies of Stones are found -the fame Marks and
Figures, like thofe in the Fields of Verona,
which Leon Baptifia reports-to have feen ; and
that they have painted upon them the Image of
the Chair of - Sekmon. And another black
‘Stone, which being broken at one End, bath
painted in; it ¢xaltly, and to the Life the
Pi&ure, of, a Serpent; and that it bath the
Virtue to draw Serpents unto it, , Albertus
Magnus affirms, to have feen ;500 Serpents got-
ten upon a Stoge of that kind, which was pre-
dented unto him. . - ;o

When we meet with Stones that reprefent
Animals, or the Limbs,.of them;, or Plants,
or other Things, not by fuperficial Draught
or Colouring, but in Bylk and Subftance. - I
believe it may .arife from fome. petrifying Li-
quor, which that Mattef has fuck’d into it’s
Pores, and thereby .is become - all Stone, and
{o thinks Avicenna.: But although fometimes
this may be the Caufe thereof yet methinks
it cannot reafonably be fuppofed to be fo al-
ways. . . :

J{t the Foot of the Mountains AMifuen/es,
near unto the Lake of Alftia, Syones are
wery commonly found that have -embofs’d

upan



(46)

upon their Superficies, the Images of Frogs

and Fiflies in fine Copper. -Anciently th
call’d a fort of Stone Conchites, -which were
in all their Lineaments very like unto the
" Cockles of the Sea; and they thought that
thofe Fifh-fhells lying a long time in Soil;
where much Stones were begotten, the pe-
trifying Liquor entring into the Pores of the
Shell, converted it into Stone : And they
ground this Opinion upon ‘the Certainty that
the Sea in old Time hath ovérflown the whole
Tetritory of the City of Magara, where only
thefe fort of Stones are found. But of latter
Times all Colour of Reafon is taken away
from the foremention’d Conceit, by the won-
derful Veins of Stone, fome grey, fome iron
eolour’d, and fome yellow; which are found
in the Highway as one goes: from Potofi to
Oronefta down the Hill. There they gather
Stones thit have in them Impreflions of divers
forts of Figures, fo much to the Life, that no-
thing but the Author of Nature itfelf could
poffibly have produc’d fuch a piece of Work-
manfhip. * I have fome of theéfe Stones by me
in which may fee Cockles'of all forts,
great, middle-fie’d, and fmall opes; fonte of
them lying-upwards; -and fome downwards,
with' the fmalleft Lineaments of thofe Shells
drawn in great Perfe@ion ; and this Place’is
in the Heart of the Country, and the moft
.double mountainousLand therein,where it were
Madnefs to imagine that ever the Sea had pre-
vail'd, and left Cockles only in this one Part
of it. There be alfo among thefe Stones the
perfe& Refemblance of Toads and Butterflies,
and ftrange Figures, which tho’ I have heard
from
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from credible Witnefles, yet I forbear to
‘mention, and not to overburden the Belief
of the Reader. "Over-againft this wonderful
Vein of Land, on the other Side .of the
Valley of Oroncota,. ftands that famous Piece
of Land they call Pucara, which fignifies in
their Language Fortrefs, it is a Place the
beft fortify’d by Nature of any now known
in the World, being fituate very high, feven.
Leagues in Compafs, and all furrounded with
high and inacceflibleHills, only on the one Side
there is a fmall Avenue after having paft a
very difficult Afcent. In it’s fgacious Fields, :
on the Top, there be many fine Brooks of
Water, Wood, Pafture-ground, Commeons,
and Waftes, very commodious for the Sup-
portof Human Life. ) .

L . PR PR

'CH A P. XVIIL
Of the Generation of Metals,

IT is no Wonder, that learned Men 'diife!
fo much in their Opinions, about the Mat--
tef whereof Metals aré éngendred, becaufe the.
Author of Nature feéms to have created them
in that” Obfcurity, and Depth, and to have
immur’d them. with hard Rocks on Purpofe
to hide their Caufes, and to give Check to

the Ambition of Man. . :
‘The Philofophers, who pretend to know
the Caufes of Things, befides the firft Matter,
which
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which is the firft Principle, .not only of Me-
tdls, but of all other Bodies in the World,
affign another Matter remote alfo, which is a
certain moift and un&uous Exhalation, ‘to-
gether ‘with a Portion ‘of thick and tough
Earth, from which, being mingled together,
there refults a Matter, whereof not only Me-
tals, but alfo’Stones are made ; for if the Dri-
nefs ‘prevail, Stones are begotted ; but if the
un&uous Humidity be predominant, then
Metals are begotten: Plato, Ariffotle, and
their Followers are of this Opinion. '

From the Abundance of this pure and fhin-"
ing Moifture, made folid, proceeds the Luftre
of Metals, in whom, of all the Elements,
Water is experimentally: known to be moft
predominant, and therefore they run, azid are
diffolv’d by the Fire. B

From the various Temperament and Pu-
rity of the aforefaid Matter, comes the divers
kinds of Metals ; the moft pure and fine of all
which, and, as it would feem, Nature’s prin-
«ipal Intention, is Gold. =~ = _

Many to avoid difficult Difputes of this
Nature, do hold with the Vulgar ; that at the
Creation of the World God Almighty made

the Veins of Metals in the fame Condition as

. we now find them at this Day ; herein doing
Nature a great Affront, by denying her, with-

out Reafon, a produltive Virtue in this Mat-
ter, which is allow’d unto her in all other

fublunary Things ; moreover, that Experience

in divers Places hath manifefted the contrary.

A clear Example whereof we.bave in Jlva,

an Iland adjoining unto’ Tufcany, full of Iron

Mines, which when they have dug as bollow,
' -and



{ 49)

and as deep as they wan, the circumjacent
Earth falls in, and fills them.up again; and
in the Space of ten or fifteen Years at moft,
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 happens in the rich Hill in
Potofi ; at the leaft all of us know, that the
* Stones, which divers Years we have left be-
hind - 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 Alchymifts, a Name grown odious,
by Reafon of the Multitude of ignorant Pre-
tenders to that Art, with more profound and
practical Philofophy have anatomiz’d the Mix-
tures of Nature, and reduc’d them from their
firft Principles ; and concerning the Matter
of Metals, do difcourfe in the Manner fol-
lowing : The Sun, they fay, and all the Stars
with 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 Subftances, as Wood and Stone,
into Lime and Afhes; fo in like manner the
Earth calcined by the Celeftial Bodies, mingled
and boiled with Water, changes itfelf into the
other kind of Species, that contains in itfelf
fomething of the Subftance of Salt and A-
lum. Every Day we fee the fame Effects in
the Lees made of Lime, Afhes, Sweat and

' ) D Urine,
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~ which the Philofophers call Sulphur, becaufe it
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Urine, all which by boiling, get the Tafte
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 fhall
bedeclar’d hereafter.

. This Vitriol by the Heat of fubterranean
Fire, and Attractioh of the heavenly, fends
forth two Fumes or Vapours ; the one earthy,
fubtil, and un€tuous, and fomething digefted,

hath the Qualities thereof : The other Vapour
is moift, waterifh, flimy, and mingled with
very fine Earth ; and this is the next Matter,
whereof Quickfilver is made. If thefe two
vaporous Exhalations do find a free and wide
Paflage out of the Earth, then being carry’d
up into the Region of the Air, they are con-
verted into Comets, Clouds, Snow, Hail,
Thunder, 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 Brimftone,
that fhines like Silver, and is fomething like
unto the Fire-ftone, which the Spaniards call
Marcafita (without which no Metal can be
engendred) they will ftain 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 penctrate

them,
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them, then they are converted into perpetual
Springs of Water ; the like Effe®t whereof
we fee in every common Still ; but if when
they pafs through the Rocks they meet with'
thofe two Juices, namely the Fire-ftone, or
Brimftone clarify’d and confolidated, as hath
been faid a little before, then it diffolves the
faid Juices, mixing itfelf with them, and after
boiling together a convenient Time, it thickens
and hardens in the Mine; thisis the Do&rine
of Bracefco in his Comment upon Getro ; but
the greateft Number of Alchymifts do 2firm
the immediate Matter of Metals to be Quick-
dfilver and Sulpur, and that from the different
Proportion of their Mixture, and greater or
Jefler Purification, refults the Difference that

- is found in Metals.

CHAP XIX.

Tbe Opinion that Quickfilver and Sulpbur
are the Matter whereof Metals are made,
is defended.

THOSE that think nothing can be effected
that comes not within the Compafs of
their own Capacity, a Prefumption very un-
worthy of learned Men, and much dimi-
nifhing their Credit, who are poffeffed the-
rewith, from Reafons that neither convince
nor are of any Force to deny, hold, that
it is not poffible by Art to change one fort
of Metal into another. It is not proper in
this Placc to examine all the Arguments

D2 of
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of that kind, altho’ the great Connexion they
have with the right Knowledge of Metals,
whereof we treat, makes it neceffary to handle
fome of them, and to make the Weaknefs
of their Foundation plainly to appear.

They fay, that the Alchymifts are igno-
rant of the Manner whereby Nature creates
and brings Metals to perfection ; and that it-
is erroneous to fay, they are compounded of .
Quickfilver and Brimftone, becaufe if it were
fo, there would be found in the Mines of Gold
and Silver, and of other Metals, feveral Indi-
cations and Pieces of thofe Juices; whereas
common Experience fhews the contrary -; for
Anfwer thereunto, the firft Part_of that Reafon
imports little ; for though it be granted, it in-
fers no more, but that thofe Alchymifts that
went about thofe Tranfmutations, proceeded
mechanically, and without good Knowledge
in the Art ; but neverthelefs it remains poffible
that fuch Tranfmutation may be made.

The fecond Part of the foremention’d
Reafons fhews plainly the great Rafhnefs
wherewith they affirm that which they know
very little of ; for.there is nothing more ex-
perimentally known concerning Metals, thar
their ordinary Mixture with Brimftone ; and
the Abundance of Brimftone in Minerals is
an efpecial good Sign.of the Richnefs ; a fuf-
ficient Example whereof .is the Rofe-colour’d
Qoar of the famous Mountain of Sanfta Ifa-
bella of new Potofi, in the rich Province of
the Lipes, which is almoft all Plate, and en-
gendred amongft fuch Abundance of Brimftone,

that the Cavities and hollow Places in the
: Rocks
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Rocks are prefently on Fire, if a lighted
Candle touch them.

All thofe Oars which they call Soroches Mu-
latos, and Negrilios, and all fuch as'do touch
upon Antimony, or the Fireftone, aré cer«
tainly known to abound in Sulphur, or Brim-
ftone, as fhall be declar’d hereafter.,

In the very fame Manner is Quickfilver
found incorporated with the Metals, altho® it
be lefs taken Notice of, becaufe it is indifcern-
able in the Oar, asit comes out of the Groundy
and when it is put in the Fire, the Quick-
filver fumes away, and leaves no Smell behind
it, as the Sulphur does, but it’s Effe&s are too
well experimented in the Deftrution of thofe
that labour in the Fumes where Oar is melted;
and a few Years ago we have beeri undéceived
in this Matter by the Oar of Chalatiri*(which
is four Leagues from the City, the moft cele-
brated and rich one in the World, Potof)
which being melted down, - left.in the Furnace
a Bar of Silver, and alfo a great deal of Quick~
filver, which they pick’d out of thofe Afhes.
that were cooleft, the Plenty of Quickfilver
there did expofe itfelf to view; and afterwards
taking more Pains to work in the ordinary
Manner, it produc’d as much Quickfilver as
the richeft Stones of Guancavilica, where it.
is poffible there may be much Reliques of.
Plate in the great Heaps of Oar, which hi--
sherto they hdve refin’d; and I do not know-
whether fome curious Perfon has not already.
;?' Accident found it fo, when that that js.

ready faid fhall not be held fufficient to-
clear this Point, it will bear no Weight in.
the Proof, that Metalei) are not compounded.

3 of-
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of Quickfilver and Brimitone, to fay that
thefe 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 that
Oar, which is made up of them. But the
moftskilful Artifts inquiring further into the
Secrets of Nature, do again extra& from alf
forts of Metal Quickfilver, whereof they fay
they are moft vifibly and palpably compounded.
I forbear to fet down the Manner to avoid
the occafioning of Chymical Experiments,
whichdo more harm than good. In like
Manner common Quickfilver is turn’d into
fine Plate, which is a certain Proof of the
Pofibility and Truth of what has been faid
before, whereof there are fo many Eye-wit-
nefles in thefe Provinces, that it were 2 Mad-
nefs to disbelieve them all. ’

CHAP XX

Of the eﬁcimz and formal Caufes of Metals.

BESIDES the Heavens, which as an uni-
verfal Caufe, concurs in the Generation
of all Things, and particularly of Metal ;
fome other nearer efficient Caufe is necefla-
ry, ~that having receiv’d Virtue from the
Planets, may work upon the proper Matter
of Metals; for the Qualities of the Elements
alone are not fufficient, nor are appointed
to produce any compounded Body, but only
fo far as they are govern’d by fome other par-
ticular Virtue, a8 is manifeftly feen in living

Creatures
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Creatures. 'This next Caufe then, or mineral
Virtue, or Spirit, ferves itfelf on the elemen-
tary Qualities, efpecially of Heat and Celd,
for it’s Inftruments 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, digefts, 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 perfe&t, according to the prefent
Difpofition of that Matter when the mineral
Spirit began to auate it : Hereupon is ground-
ed the Opinion of Callifthenes, Albertus Mag-
nus, and others, who fay, there is only one
kind of perfe&t 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 te reduce them
to Perfe@ion, 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 diftinét one from an~
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 Wafps and Beetles are made of the.
Dung of Animals ; and of the Plant Alvaca
rightly placed and ordet'd Scorpions are pro-
duc’d. Alfoitis notorioufly known, that in:
Scotlarnd Pieces of old Ships and of Fruit that falk
into the Sea turn i-ntoléiving Ducks ; and there.

4 is
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is no Comparifon between the Diftance of
things inanimate 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 fome Waters
turn Sticks into Stones: And in the Nourifh-
ment of all living Creatures, there isa 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
diffolv’d in Water without any other Artifice
turns Lead, Tin or Iron into fine Copper.
And although 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
old, 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-
xnion of Callifthenes and Albertus are very
probable ; for it is not concluding, that two
Things differ in fpecie, becaufe the fame Defi-
nition agrees to. both of them, unlefs the effen-
tial Difference that conftitutes them, fuch be
fhewn therein.. As if one affert a Man and
a Lion to. be Animals, he cannot truly infer
from thence, that they are of different Species.
For fo Peter and Paul would be diftinét 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 é;nfg
old.
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Gold, one cannot thence rightly infer that-
they differ fpecifically, becaufe the one may-
be perfe&t as Gold, and the other imperfe&t as -
all the other within the fame Species of Metal, .
asa Child is-in refpe€t of a Man, though both-
have the fame effential Definition ; the Child"
may grow up to Perfetion, and become a
Man. The different Properties of Metals alfo
does fomething ftumble one, fince they are .
Accidents that accompany it’s Imperfe&ion, .
and fo are capable of being removed ; and the -
Permanency which they feem to have in their
kind, proceeds firft either from the flownefs of
their Growth, or Melioration, which comes
not within the Compafs of human Obférvas
tion ; when even the Growth of Vegetables -
is inobfervable, though after a great fpace of
time we can difcern them to be increafed. Or -
Jecondly, from the Covetoufnefs of Mankind,.
that digs the Metals out of the Bowels of the.-
Earth before they be come to their full Ma--
turity,

=

CHAP XXI.
Divers Accidents of Melals: .

BEING diffolved "and returning to be coa<-
gulated again, is one of the Accidents of:
Metals, though it be found in.other things-
alfo, yetin Meétals it ivafter a particular Man--
ner; the Caufe of-this Accident is the Mox- -
fture, whereof: it- is compofed, the- which as
it is hardened by Cold, fo it is diflolyed by the
Heat of the Fire, with more or lefs Difficulty, .
according to.the different Proportion, and
' Ds. ftrong
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ftrong or weak Mixture of it with the earthy
Subftance, ‘Tin has very much Moifture in
it, and is very ill mingled with earthy Sub-
ftance, 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 fooner than all other Metals ; next
unto it Lead melts eafier than filver, which
hath need of a ftronger Fire, becaufe it’s
tarthy and humid Parts are well and ftrongly
compacted together, nothwithftanding the
humid 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, becaufe the
earthy Part is grofs and impure, and exceeds
the humid, and their Mixture alfo being il
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
near of kin to Iron, and although it has a
greater Proportion ‘of Moifture in it, it is
flower in melting, becaufe it’s earthy Part is.
very aduft and burnt.
. The Luftre and Shining of all Metals pro-
_ceeds, as it were, from one and the fame
Caufe ; for when their Superficies is made
plain, and fmooth, or burnifh’d, leok how
much the more pure and fubtile the watry
Part of the Metal is, fo much the more
Luftre they give. Gold excels all other
Metals in this, as well as in many other Par-
ticulars, and next it Silver. White is a Co-
-lour_common to divers Metals, although Sil-
: ver
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ver be moft perfe@ly fo, I cannot imagine
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 well dige-
fted 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 Tincture that the Sulphur
very much boil’d gives unto the Quickfilver,
or moift Parts, whereof it is compofed ; as
we fee in all forts of Leigh, Urine, and
other Liquors boil’d upon ftrong Fires, that
they have a red Colour infufed from -the
earthy Subftance, wherewith they are mingled;
the Colour of Copper proceeds from the fame
Principle, although byReafon of the Impurity,
Combuftion, and ill Kdixture of it’s Parts, it
does not arrive at the Colour of Gold, much
lefs to it’s Richnefs and other noble Qualities. {

Generally Metals neither tafte nor fmell
well, becaufe of their fulphurious Quality,
although Gold fmells and taftes well, by reafon:
of it’s moft excellent Temperature ; or at the
leaft, it neither fmells nor taftes ill, from
the fame Caufe alfo Metals foil and black’
ones Hands, or any other thing that touches
them ; but herein alfo Gold muft be except-
ed, becaufe of it’s incomparable Purity ; an-
other Propriety of Metals is to be duétile or
malleable, which proceeds from the Moifture
being inclofed in the dry Parts, which upon
the ftroke of the Hammer gives way, and

Tt Dé changes:
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changes Place, from whence proceeds the en-

Iarging of the Metal. Of all Metals, Gold

is the moft dulile, next Silver, then fine

Copper, Iron, Tin, Lead, ¢&¢c. Metals burn.
and are confum’d in the Fire from. un&uous

Sulphur ar earthy Parts ; as on the contrary,.
thofe Parts. they have of Moifture or Quick~
filver does defend and preferve them from it ;

the Parts of Gold and Silver are fo pure and:
ftrongly compaQed together, fo that the
earthy part defends the moift from evapora-
ting, and the Moifture prote&ts the earthy
Parts from burning, and fo they indure
the Fire without any Diminution. or Corrups

tion. Other Metaﬂ wafte in the. Fire for-
wont of Perfe&tion and Compaltednefs of the-
Parts whereof they are compofed.

CHAP. XXIL

Of the Number of Metals, and the Places.
wherein they are engendered.

T HOSE who are vainly curious attribut--
ing unto the Stars and Planetsparticular
Influence and Dominion over all fublunary:
‘Things, do appropriate the Produ&ion of
precious: Stones to the Superintendency of the.
fixed Stars, who feem to imitate them, not.
only in their Brightnefs and Luftre wherewith:
they twinckle; but principally in the Purity
and Permanency of their Subftance ; ason
the contrary, for the Inftability and Altera-
tion. of Form. in. Metals, being fometimes:
liquid,,
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Kquid, othes times coagulated, they affign
them to the particular Government of the
Planets, (who from the variety of their Mo-
tions are called wandring Stars) moreover they
aifign the Number, Names, and Colours of the
Planets unto Metals, calling Gold the Sun ;.
Silver, the Moon ; Copper, Venus ;. Iron,
Mars ; Lead, Saturn; Quickfilver, Mercury
although becaufe this laft is not a Metal, fome
inftead thereof call Eleszrum Mercury (which
is a natural Mixture of God and Silver) which
was heretofore efteem’d the moft precious of
all Metals ; but this Subordination and Ap-
plication is uncertain, as is alfo the Conceit
that Metals are butfeven in number ; where-
as it is very probable, that in the Bowels
of the Earth, there be more Sorts than we yet
know. A few Years ago, in the Mountains
of Sudnos in Bobemia, was found a Metal which:
they call Biffamuto, which is a Metal between.
Tin and Lead, and yet diftin&t 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 #f
one fhould admit the Subordination andRefem-
blance between Metals and the Planets, mo--
dern Experience, by excellent Telelcopes has.
difcovered, that they are more than feven..
Gallileo de Galiles has written a Treatife of
the Satellites of Fupiter, where one may find
curious Obfervations of the Number and Mo-
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*
i’s great body as principal Receptacles of it’s

perma~
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permanent Humidity, proportionable to it’sSo-
Kdity 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 celeftial 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 diffipate 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 fcat.
ter’d up and down the Mountains broken, and
tumbled away by themfelves, which are the
Stones of Metal; thofe 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
earried from thence by Rains unte the Brooks j
yet be this how it will, (although what has
been faid, is the more natural and ordinary
way of proceeding) oftentdmes it happens, that
in fome parts or bits of Land, they find that
which is called Creoderos, where Metals are
engender’d out of Veins by the Difpofition of
Matter, and the powerfulnefs of the miseral
Virtue which there meet together.. '

CHAP,
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C H AP. XXIIL

The m anner bow to Sind out the Veins of
: Metals,

T HE Veins of Metals are difcovered either
by Art or Forture. Violent Currents of
Water wath off the firft Coat of the Earth,
and fo leave the Veins of Metal naked to the
Eye, if there te any there; great Storms of
ind many times tear Trees up by the Roots,
and with them fome Stones of the Metal of
-that Place : The fame Effe& alfo hath the fal-
ling of pieces of Cliffs and Rocks, caus’d ei-
‘ther by Thunder-time, or great Rains, and
- wath away the Cement that fhould hold them
together. Oftentimes rich Veins of Metal
have been difcovered by the Plough, whereof
th/fin ‘makes mention of Gold that was fourd
Spain. In my own Ground, a- quarter of

a League from Chuguifcaca, ploughing upon.
the Ridge of a Hill, 1 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 ; andthat
the Ignorance of the Ploughmen 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 being fet on fire, either on
purpofe, or by chance, difcovered the Natur?
o



(64 )

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 Veeins of Metals,
which the Hiffories of Spain confirm unto us
in the burning of the Pyrenean Mountains;
and much lefler Violences than thofe have been
fufficient, when Fortune has had a mind to:
diftribute Riches to her Favourites, A Man
riding a Horfeback over the Country in Gofo-
laria, by the Soil broken with the fmall Force
of his Horfes Feet, difcovered a very richMine,
as Agricola reports. An Indian Servant of
mine pulling up by the Roots fome Buthes
of Tola, a Sort of Wood, ordinary in this
Country, together 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 Chriftopber de Achacalle;
he brought me home the Stone, whereby Idif-
covered the Vein of Silver, and fhewed the
place unto the Officers of the Mines.

When the rich Mines of Tuno, in the Pro--
vince of Carangas, began to be famous for the"
Riches, abundance of Soldiers flock’d down
thither : fome of them being very poor, for-
tuning to have no fhare in the Veins that were
already difcovered,and conferring together how
they fhould get their living, faith one of them ;
if God pleafe, here we fhall get enough to
maintain us; together with which he kick’d
the Ground with his Foot, and under . that
fmall deal of Earth, which fo flight a blow

sould turn up, they faw a piece of white Sil-
vers.
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Yer, 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 Duft, which was found underneath that
-Stone (or rather pure Silver) yielded much
riches both to them and others. That Mine
is called the poor Man’s Mine, and is the
Richeft of all that were in that famous Farm.
The Mine of St Chrifiopher’s in the Lipes,
was alfo found out by chance; amongft the
Rocks thereof, breed great ftore of Bifcaches,
a little Creature about the bignefs of a Hare,
(Game very ordinary, and of good Nourifh-
ment in thefe Parts) one of thefe being kill’d
with a2 Gun, the Man that fhot her, found
her dead upon a rich [ farellon] of Silver, and
called this Vein, Neuffra Seniora de la Can-
delaria difcubredora, afterwards they regifter’d
divers other Mines, which made that Farm fo-
defervedly famous, as that abundance of Spa-
wiards reforted thither; and that it is reckoned
the third beft Mine in all the Indies, namely,
next unto Potofi and Orure,

* Botijuela is a4 Spanith Prffel, which contains a
boyt aGallon.

CHAP
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CHAP XXIV.

Befides thofe Veins of Metal, which do difco-
ver themfelues, or are found by chance, as
bas been [(aid before, there be others pro-
cured by the art and indufiry of Man.

T H E Colour of the fuperficial Earth is ne
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 hatk
been found by experience in all the Mines hi-
therto difcovered in this Kingdom, the fuper-
ficial Earthof them being of a far different
Afpe&t from other Earth, even to the fight of
thefe who are very little vers’d in this Matter.
There is no certain infallible Rule by the Co-
Jour of the Earth, to judge what kind of
Metal it contains, that being only to be known
by experience and enfaying, as we fee in
Gold, which is ordinarily found in red Earth,
or yellow tin&ur’d with red, like unto a hard
burnt Brick ;- neverthelefs in the Mines of
Oruro and Chianta the Veins of it are found
in white Chalk ; in thefe Provinces the Earth
of other Minerals moft commonly is reddith,,
of the colour of Wheat, after the Pattern of
Potofi, (their firft Copy) of the fame Qoloux
is that of Seapi, Perira, and others in the
Lipes, which produce Copper; and although
fometimes the Earth is found of grey, green,

: and
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and redColour ; 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 Metal
is, depends upon the enfaying of the QOar.

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 if the Veins be
covered, they hunt them out after this man-
ner, viz. taking in theirHands a fort of Mat-
tock, which hath a fteel Point at one end to
dig withal, amd a blunt Head at the other
break 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 obferve
what Stones they meet withal, and break in’
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, and whence thofe Stonescan tums
ble, which of neceflity muft be from higher
Ground, and follow the tralt of thefe Stones
up the Hill, aslong as they can find any of
them, and when they are gotten fo high, that
ho more of thefe Stones appear, it isa 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 gufhing out of Water in the Sides of
the Hillsare very good Signs, that the Veing

of
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of Metal are’ near, becaufe commonly they
are the Conduit-pipes of them.

When T'rees, Buthes, and other Plants, and-
Weeds of the fame Sort, are found to runa-
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
Mesils, are not of fo great a Growth, nor fo
ftrong a Colour, as others of that kind, be-
caufe the Exhalations which come from the
Veins, blaft them and hinder their Perfe&ion ;
for the fame Reafon 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 the Place
where the Veins run, fooner than from other
Places of the fame Mountain. .

CHAP. XXV.

Of the feveral Sorts of Weins 3 and bow to
Jfind them out

ALthough the Word Vein be a general

Term given to all 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
confiderable Depreflion fro m the Horizon, d::y“
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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 downwards ; thofe Veins which
are found feldomeft of -all, are thofe the Spa-
niards call Sombreros (which in their Language
fignifies a Hat) ar a heaped Mine, which is
where Metal is found in a lump together, in
what Quantity or Diftance 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 lefler Riches, and a-
‘bundance of the Mine, efteeming principally
thofe Veins that rup from Eaft to Weft, or
thereabouts, in the northern Part of the Moun-
tain ; next they efteemed thofe belt (in the
northern Part of the Mountain)that run North
and South, or thereabouts. They gave the
third Place of Eftimation tothofe Veins which
run North and South, on the eaftern 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
she Part where the Mine ends; a thing eafy to
be.obferved in the piecesof the Rocks that are
found above the Superficies of the Earth ; .and
thefe within the Bowels of it, run after the
" fame Manner ; other fuch like Signs they give
.us, whereby to know thofe Brooks or Riv;.:s
that
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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 Judg-
ment of thofe that have thought as abovefaid,
and have written to that purpofe, I fay, that
for the moft part in the Mines of Eurspe, and
of thefe Parts, experience hath fhewed the
contrary; which I forefee they will anfwer,
by faying, that oftentimes an Effe&t is pro-
duced contrary to Expe&ation, and that thefe
have their Exceptionsas 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 Potofi, 1 thould affign the firft Place of
Riches, and abundance to thofe Veins that
run North and South upon the northern Side
" of the Mountain ; which point of the Com-
pafs, with a very little Declination weftward,
the four principal Mines of this Mountain
obferve ; namely, the Mine of Centeno, which
was the Defcubridora ; the rich Mine ; the
Tin Mine; andthe Mine of Mendieta; the
fecond Place I fhould give to them that run
North and South, on the South Side of the
Hills. A Point of the Compafs parallel,
whereunto run the beft Veins of the fecond
famous Mine of this Kingdom, which hath
it’s Name from the famous City of St Philip
of Auftria called Oruro, which in the rich-
nefs of it’s Veins, abundance of Metals,Depth
of it’s Mines, and great Concourfe of Inha-
bitants, defervedly ftands in competition - with

the Grandeur of Patgff. '
‘In
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In divers Places very rich Veins of Metal
sun Eaft and Weft, and alfo 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 lofe
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 it, altho’
for the prefent it doth not quit the coft, Men
go on couragioufly in the working of it, having
fuch certain hopes of gaining great Profit;
this hath been confirmed by experience in all
the Mines of thefe Provinces ; a freth Inftance
whereof we have in the rich Mine of Checaia,
(where for the infttuction and encourage-
ment of Miners) after having followed ‘it’s
Veins forty Years, with very little Profit, at
Jength they bave 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 the following: If the Metal be found
clinging 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-
flopher of the Lipes, which they call the poor
Man’s Treafure, if as they dig forwards th
meet with more abundance of thofe Grains,

de
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de Plomo, it is a Sign that the rich Oar is very
near. To find Chrifecola, Herrumbre, Oro-
pimente or Sandaraca in the Mines, or Iron-
coulour’d Earth, next to the Stones that in-
clofe the Oar, or Fullers Earth between thofe
Stones, are very good Tokens of the Richnefs
of the Mine ; 1t is no ill Sign alfo to meet with
dry Earth, if it be yellow, red, black, or any
otherextraordinary ‘Colour, and it is the better
when there is fome fhew of Lead mix’d with
it ; Chalky ‘Ground is very promifing, -and
Agricula 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, 1f it hold long, without changing
into another foil,

CHAP XXVL

Of Metaus in particular; and firft of Gold.

T HE moft perfet of all inanimate Bo-
dies, and the moft efteem’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 fhewn) but of Parts fo
pure and perfect, and fo well compacted toge-
ther by Decotion, that it’s Subftance is, as it
were, incurruptible, being out of the Power
-of .any of the Elements to be corrupted or de-
ftroy’d,
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froy’d.  The Fire that confumes all other
Metals, only makes Gold more pure ; the Air
and Water diminith not it’s Luftre, ror can
Earth make it ruft or wafte. By the noblenefs
of it’s Subftance, it hath moft defervedly ob-
tained that Eftimation, which the Wotld gives
it, and the natural Virtue which flows from
the admirable Equality of it’s Compofition, is
the beft Medicine againft Melancholy, and the
greateft Cordial to the Hearts of Men, which
perpetually run after this avaritious Metal, as
the Needle doth after theLoadftone. The Qua-
lities that it hath in common with other Me-
tals, have been briefly touched Chap. 21. The
Virtue afcribed to durum potabile to preferve a
Body perpetually in Youthfulnefs, without In-
firmity ; together with the Receipt of making
thereof, depends upon the Credit of thofe Au-
thors, who have written concerning the fame.
Many Writers upon this Subject relate the
Names -of divers Countries, Mountains, and
Rivers, famous for the Produétion of Gold,
but my Defign is not to be over large ; and
therefore I not only forbear to tranflate 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 3 and only apply myfelf to give your
Lordfhip a fhort Account of thofe which are
found in the Royal audiencia de los Charcas,
the Government whereof is worthily com-
mitted unto the Care of your Lordthip. Every
body knows the Name of Carabaya for bein
a Country flored with plenty of the fineft,
. Gold, as fine as the fineft of Arabia, it is of
the /ey of 23 Corrats, and three Grains ; and

E although
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although an incredible Quantity thereof hath
been, and daily is gotten thence, yet now they-
begin to Work again a-frefh, and follow the
Veins of it under Ground, whereas hitherto
they have only gather'd up the Fragments of'
i, which were wafh’d off by the Rains. The
Province of Larecaja borders upon Carabaya,-
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 firft did not know it to be-
Gold, until a Friend of his, unto whom I-
difcover’d it, told him fo.

Next unto Larecaja joins Tipwane, a Coun-
try inhabited by favage Indians, with whom
we have had Wars, and made Incurfions upon
them, ever fince the building of the City de
la Paz, where I was prefent, and is now
above twenty Years ago ; this Country is fo
largely reported to be rich in Gold, that it
were incredible, unlefs fo many Eye-winefles
bad affirm’d it ; the proper Name of this City
de la Paz,is Chaquiyapu, which we corruptly
call Chuquiabo, which in-the Language of this
Country is as much to fay Chacra, or the
Farm of Gold ; it hath abundance of Mines
in it, that were wrought in the Time of the
Ingas; 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-
cially in that Street that -goes down to the -
River, by the-Convent of the Predicaderes ;
and in the Valley of" Ceroico, and others, -

: : which
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~which they call andes de Chuguiabe, in the

‘Cliffs oy the Rocks Gold is. found of a grey -
{Colour on the Qutfide, like unte Lead, %‘hc’
Silver Mines of the famous Town 'of 8¢ Philip

of Auftria, Gruro, are encompafs’d round about

‘with other Hills, in which there are many

rich Veins of pure Gold, which have been

‘wrought heretofore ; at prefent there is only

one wrought,and that by my Perfuafion ; upon |
the Ridge of that Mountain, that runs over

the Silver-mills, which.they call de Jas Sepol-

turas, the Oar whereof being well ground to

Powder, and enfay’d by Quickftver, yields a

confiderable Profit, they have not follow’d any

more of the Veins, for want of Induftry, their
-common Trade being getting, of Silver, or
which. I'rather believe, becaufe in thofe Veins
they have already wrought, they have not -
gotten. fo much Gold as they expefted; al-
though that ought not to difcourage them, be-
caufe it may reafonably be fuppofed, that where
fo 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 which daily
Experience hath fhew’d in the Mines of Sil-
ver. : ,

The Bounds of Chayanta are full of Veins
of Gold, and have fome ancient Mines already
funk in them, and in the Sands of it’s River, .
which is call’d, e/ Rio grande, Kernels of
Gold are found, and in the River of Tingue-
paya, feven Leagues from this City of Potofi,
they have found Gold alfo.

n the Confines of Paccha, Chuguichuqui,.
and Preffo, near unto the City of Chugnifaca,
there be many Caves, out of which they have

: ‘ E 2 gotten
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gotten -fome Shew of Gold; the like alfo is
found from the River Sopachuy, up unto the
Chiriguanes, where it is held for certain, that
there be richMines of Gold, which the Indians
have this Year offer’d to difcover unto us.

The River of 8t Fuan, which runs at the
Bottom of the Province of the Chiguas, where
it joins with the Calchaguies, is very full of -
Gold ; in Efmoraca, and Chillo, of the fame
Province the ancient Gold Mines are yet to be
. feen ; there is one Hill of the Lipes, which
is near unto Colcha, which hath Gold in it ;
there is a Mine alfo three Leagues from this
Town, in a Place they call Abitanis, which
in the Lipean Language is as much as to fay,
the Mine of Gold. 1 believe for a certain
alfo, that there is Gold in the Province of A1a-
cama, becaufe of the abundance of fine Lapss
Lazuli, which isfound there, in which Gold
is engendred.

CHAP XXVIL

Of Silver, and the Mines thereof.

S ILVER is the moft perfe& of all Metals,
except Gold, whereunto it comes fo near,

as to want nothing but the Colour ; and there-
fore thofe that moft of all oppofe the Opinion
of the Tranfmutation of Metals one into an-
other, do yet hold it poffible to turnSilver into
Gold, becaufe the Colour only being wanting,
the Fire, and artificial Conco&tions can fupply
that,
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that, whereof there be many Experiments s
from the good mixture and finenefs of it’s
Parts, proceeds it’s enduring the Fire with
very little wafte, as alfo it’s being 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 fhould be drawn out into 1400 Yards
of Wire ; and it is yet more admirable, that
all that fhall be made gilt Wire, 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, as
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 Ma-
chacada,{uch as is found in that Mine they call
the Turks, in the Province of Carangas; in
Chogquepina a Mine of the Ingas, two Leagues
from Berenguela, in the Province of the Pa-
cages 5 in the Mountain that I difcover’d and
regiftred, half a league from the Works of St
Chriftopher, in the Province of the Lipes; 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 over
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:

Ejs all
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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 Wedges
of pure Silver ; but no other Mine hath pro-
duced the like unto that of St Chriffophesr’s in
Oruro, which befides 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 Wathing, in the fame manner
as they ufe the Gold that is found in Sand;
but moft commonly in all Mines Silver is
found incorporated with the Stones, and is
fcarce difcernable, nor to be known, but by
Men of good Experience. In the Circuit of
the Crarcas, there is fuch aburdance of Silver:
Mines, that they alone, if there were no other
in the World, were fufficient to fill it with
Rickes; in the middle of this Jurifdi&ion
ftands the wonderful Mountain of Potofi, of
whofe T'reafure 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
they very well deferve a particular Hiftory to
eternize their Fame; it is furrounded for the
* moft part, with abundance of rich Mines,
that of Porco is the famous Mine of the Ingas,
and the firft, out of which the Spaniards dug
any Silver ; thofe very ancient Mines of Anda-
cava are admired by all Miners for their: vaft
Depth, and admirable Contrivance, and plenty
of Oar, which is fuch as promifes continual
‘Employment, for half the udians of this
. Kingdom.
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Kingdom. Thofe of Tabacco Nunio aré near
unto a2 Lake call’d by the fame Name, have
fuch wonderful and coftly Enginesappertaining
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 gces Day and Night a
hundred Silver- mills, which grind the Oar that
is gotten from it’s own Banks. Within the
Bounds of Patafi alfo are the Mines of Guari-
guare, Caricary, Piquina, fa vera Cruz, Si-
poto, and many others. : ‘

Inthe Lipes there be Farms of Mines of
greater Fame, namely that of St Jfabel of new’
-Potofi, the Name whereof doth net more pre-
-dicate it’s Beauty, than- doth-the Amenity of
-the Mountain; and the richnefs of ‘the Odr-
that is found there. La Trinidad is a wonderful
rich Mine, there be alfo the Mines of Efmsruce,
-el" Bonete, which they call fo, becaufe the Top’
of the Mountain is ltke a Bonnet.

Xanquegua, the new World, which hath.
been difcovered in my Time, yields very rich
Veins of Metal ; namely, Abilcha, todos San~
tos, Oflogue, St Chriftoval, de Achocalia, Sa-
balcha, Montes clarosy and many others. In-
the Chicas are St Vincent, Tataft, Momferrat,-
Efmoraca, Tafna, Sbina, Chorolque, old and
new Chocaya, which to the Shame and Afto--
nithment of the Miners, hath been now laft"
of all found out, and is-ene-of the richeft im:
‘all Peru.

E4 CHAP,
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CHAP XXVIIL

Continuing the Difcour[e of the laft Chapter,
touching the Mines of Silver.

H E Province of the Charcas, befides the
rich Mountain of Potofs, which alone was
fufficient to eternize it’s Name, and the other
Mines aforefaid, that are round about it,
hath alfo the Mines of Yaco, or the Moun-
tain of Miracles, thofe of St Pedro de buena
vifta, and thofe of Malcocota 5 there is Silver
QOar alfo found near unto Cayanta, and alfo
in Paccha, and Tarabuco, not far from Chu-
gquifaca, and in other Places. Within the Ju-
rifdi®ion of Panna, ftand the three great
Mountains, St Chriftoval, Pie de Gallo, and
la  Flamenca, which together make up thofe
Mines, which they call of Orurs, that famous
Town, which is near unto them. In the
neighbourhood of Orure alfo are the Mines of
Avicaya, Berenguela, Cicacica, la Heya, y Col-
loguirs, 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 Lipta ; in the Province of the Pa-
cages is the rich Mine of Berenguela, with
the Mountains of Santa, Fuana, Tampaya,
and others, and in the Bounds of the City de
la Pgz, there are the Mines of Choguepina,
Pacocava,,
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Pacocava, Tiaguanaco, and divers others g
briefly all thefe Provinces are nothing but-
a continued Mine, and notwithftanding fo:
great a Number of Mines are opened at this-
Day, yet it is certain, that there be many
more known unto the Indians, which they
zraftily have concealed from us till this pre.-
nt.

There is a certain Tradition in this Coun+
try of an incomparable rich Mine belonging:
to the Village of Chagui,. four Leagues fromy
this Imperial City,. although' at prefent the
Sight of it is- not known; divers Indians ha--
ving kill’d themfelves out. of Obftinacy, that:
they might not difcover it;

‘There goes no lefs Fame of the Mine,.
which they call de los Encomenderos in the:
Province of the Lipes, which Name was
given it divers Years ago by the Indians , who+
getting a Quantity of Silver out of that Mine,.
gave that T'reafure unto-two Spaniards, whom.
they difpatch’d away into Spain, as their:
Agents, they were two Brothers of the Sirname:-
of Tapias, whereupon. this rich Province was
incorporated into the Crown,. Whilft I was
Curate of this Place, I 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, that the:
abovefaid. Report is true; although at prefent:
that Mine' remains undifcover’d,. which I do-
not at all wonderat; when I confider; thatall’
the Mines:that are wrought: in that Province:
have been found: out; and. firft: taken Say of,,
by the Spaniards themfelves,. witliout lighting:

bs upom
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¥pon any one ancient Work of the Indians 5
whereof no doubt there were formerly very
rich ones, as appears by the choice Stones,
and Pieces of 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 of rich Oar, which T fwept up, and
made Profit of it. In the Plains of Fulloma-
in the Pacages, the Indians anciently have’
wrought Mines, which at this Day remain
undifcover’d. It hath been. a vaft Quantity
of fmall pieces of Plate, which they call Cor--
rientes that the Spaniards have bought up, a--
mong this People, and I myfelf have gotten.
there fome of the Remainders of that fort of
Bilver ; thefe Grounds, together with the-
‘Colour and Beauty of the Mountains, makes
one rationally to fufpect that Country to be-
fertile of rich Metal ;- but it is more certain, .
that there are rich Mines in the Parith of Ca-
quingora, in the fame Province of the Pacages,.
becaufe I have feen Stones of rich Oar pick’d
‘out of the Paving of their Streets,. and the.
Walls. of their Houfes. The fame Report
goes alfo of divers of the neighbouring Towns
‘and a conftant Fame, that in the Time of the:
Ingas, each of the Parties had their particular.
es.«

CHAP.
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CHAP XXIX..

Of Copper, and the Mines thereof.-

THE Sulphureous Parts do predominate
in the Compofition of Copper, and from
their diftempered Heat rifes the fiery Co--
loar of that Metal ;  when it is melted i¢:
fmells more of Brimftone than any other-
Metal ; and becaufe it is overburnt in it’s -
Compofition, therefore it is lefs fubje&® to-
Injury or Corruption, by the Air, Earth,.
or ater ; as for the fame Reafon, Coals -
are not Subje& to fuch like Accidents; they-
ufe Copper about Engines of long Dura -
tion, becaufe it never rufteth as Steel and:
¥ron doth; and for the fame Reafon it was
highly efteem’d by the Ancients, who mads::
the Bolts and Nails of their Ships, their:
Weapons, and other Inftruments, of this Me--
tal, which alfo ‘we found in ufe among the:
Natives of this Kingdom.. o b
Copper is engendred in Mineral Stones of
divers Colours, although ever the moft predot -
minant Colour is blew or green; it.is ens -
gendred in the fame Places with Gold and:
Silver, and oftentites in followinga Vein of .
pure Copper they have met with a Neft of the -
fineft Gold ; but it is more famijliar to have
i’s Veins change into-8ilver ; and ithéfe Veins -
of Copper that make any Shew above Ground, .
commonly prove very rich: as they are dug -
deeper, and confequently are more Mg}, The-
Mine of Oflguce in the Lipes, was ut-the rc:g ,
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in a manner all Copper ; and every Spades
Depth as they dug downwards the (gar 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
between the Matter of Compofition of thefe
Metals,, and that the greater or leffer Purifica-
tion is the anly Difference between them.
There. are many Mines of Copper. in thefe
Provinces, and the Bottoms of all the Mines
whereout Silver hath been taken, have been.
found to yield great Store of it, which for the
Colour fake they call Negrills 5 fo that how
many Silver Mines there are, fo many Mines
there be whence Copper may be gotten- alfo ;
befides there byMines of Copper only from.the
very fuperficies of the Earth downwards ; there
be divers ridges of Hills about Potsfj, that are
full: of thefe kind of Mines, although moft
af: the Copper. that is wrought in. this Town
hath been gotten from the Karm de lasLaganil-
las, and now is gotten.from that of Yura. In
the. Lipes-there is a very great old Work of
Copper in the Mountain Scapi, two Leagues
ffam, Chuyca ; there is another alfo,. wherein
there is Copper. Metal like Wire woven. A
League from Sabalcha, in the Highway to Col-
cha 5. and notwithftanding it is found in many
Parts of this Provinces, yet no where is the Suc-
cefs fo_grofperaus as in the Mountain of Pereira
and.it’s Confines, until you.come to Guatacondo.
In. diachama. there are very large Veins of
Copper, fome. of, them run unto. the. Sea-fide,,
~and. gnble: dowa. the Cliffs in great mafly-
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Lumps of this Metal. In the Chicas, where:
the Soil is not taken up with Silver, it is full of
€opper Mines ; and not far from E/moraca,
they get of this Metal, woven like Wire, or
Machacado, asthe Spaniards call it, there is alfo
very rich €opper 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 reft of the Charcas, l
particularly in the Confines of Maoka, Copeata,
and Chayanta ; and in Paria near unto Orure.
And in the Province of Carangas, the Hills ad-
joining to the Silver Mine, call’d e/ Turco, are
full of Copper. Near unto Curaguara de Pa-
lages, there be many ancient Works of the
Indians, whence they get Copper Machacadoy
or like Wire woven together. In the High-
way between Potofiand Fulloma, one fees many
Veins of Copper.. Alfo a League from Calla-
pa, in the Road. that goes to the City Paz,one
croffes fome large Veins of it. Not far from
Cagquingora there be divers ftately Works, and:
much Copper Machacado upon a white Chalk..
Within lefs than half a League from Fulloma,,
near unto the High-way that goes to Calacoto,
in Hills of dry Clay, I found Branches or fmall
Veins of pure Copper,, like unto fine Gold,.
whereof I got a great Quantity of that which:
was fcattered about above Ground, There is
of this Metal Machacads in Cboquepina, near:
unto Berenguels de Pacages ;. apd feverak
Works and Virgin Veinsin the ; hway from
Ca{at.ata to Potofs, half a Leag“e be{ote one.
arrives there, and in like May, <€t all the.
xeft of. this Province, Ney 0

h?"
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CHAP. XXX
Cf Iron.

F RON, although it is not the moft pre+
M cious, yet it is the moft neceflary of all
Metals for the Ufe of Man ; notwithftanding
it may be difputed, 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 Quickfilver, fo that in
the firlt Place it will not melt without a very.
violent Heat ; and, in the next Place, being
ftruck with 2 Hammer, it doth not break inte
fmall Pieces, as hard Stones do, but receives:
Impreffion, thereby dilatinz and extending it-
felf, It isa Metal cold, and dry, but mort
porous than others, and therefore weighs lefs, -
and is more fubject to ruft, and decay in the
wet: efpecially in Salt Water, which pene-
trates moft ; it waftes in the Fire alfo every
time it is heated, falling off in Scales, becaufe-
it wants Humidity proportionable to it’s Ear-
thinefs, If when it is red hot, itbe quenched
in cold Water, it will become very brittle,
becaufe the heat being pent up in the Heart
of the Iron by the ambient Cold, doth ‘there
prey upon, and confume part of the naturab
Moifture, which made it tough and mall’;gl?lg

L (166 -
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Thefe fertile Provinces of all other Sorts of
Metal are not deftitute of this alfo, though.
none employ their Labours to feek it out,
or work it ; becaufe here is fuch abundance of
Silver, about which they are induftrious to
greater Profit, andin truck for it, they buya-
bundance of that excellent Iron of Bifcay ;
this proceeding is not to be wondred at, when
one confiders the abundance of Copperas, Al-
lum, Quickfilver, and other Minerals, which
is yearly brought from Spain to thefe Indies, .
where the fame Commodities 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 ofall the
World befide.

In the Valley of Oromcotay 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 Qar 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 Plicamayo, five Leagues from the City
de la Plata, although that Oar has fome Cop-
per mingled with it, and is not pure Iron as
that of Oroncota is.

Adjoining to the Ancoraymes, a Town in
the Province of Omafuyo, there be noble Mines
wrought formerly by the Ingas, of fo great
Fame, that it is very well worth one’s
making a Journey purpofely to fee them ; the
QOar is very heavy, and hard, and of a dark
Colour, although there be found together with.

1t
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it much Oar, that fparkles andfhines. f you:
rub pieces of the dark Oar together, it pro-
duceth a very fine blood Colour, like that of
the Hemmotites, to whofe Species undoubtedly
it belongs, and is full of Iron, as I have
proved by many Enfays; it is poflible 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 Qur to fit it .
to their Guns, Stone-bows, and Slings ;
it being net inferior in weight or hardnefs
to our Iron Bullets, they did make ufe
of thefe in their Wars, and called them
Higuayes.

In Orure, hard by the Silver Mine of
Santa Brigida, in the hollow between the
Hills, there isa Vein of Iron, of which, out
of Curiofity, and for Example only, 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 Potofi, and others, have much
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.

CHAP
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CHAP XXXIL
Of Lead.

EADis a very common, and known
Metal, thereis no Silver Mine, where
much of it is not found'; and there is{carce-
ly any other Oar 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 Perfetion. By reafon of it'’s Moi-
fture, it doth eafily evaporate in the Fire, and
melts ; carrying along with it whatfoever is not
Gold, orSilver, and therefore it’s felf is very
eafy 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 founding, and refines them, but
feparates the Copper fromthem, asfhall 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
Quickfilver, whereof it is compofed, which
the Chymifts in feveral Manner of Ways do
eafily feparate from it.
It neither diminifheth nor corrupts by the
Air or Water like Iron, but rather increabfm
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Both in Weignt and Quantity, as very good
. Authors do affirm, notwithftanding others do
-fay, that Sheets -of Lead expofed tothe Wea-

ther do wafte and confume, and have been the

ruin of many goodly Buildings covered there-
with, It is rarely found ‘mingled with Gold,.
moft commonly with Silver, and fometimes-
with Copper. The QOar in which Lead is
engender’d, is called in this Country Soroches,
which for the moft part isblack, full of Holes,
and fparkling ; other pieces of it they call

Mucrtos, becaufe it doth not fparkle, nor is

fpungy ? others they call Ogues, which in the

Language of this ‘Country is as much as to

fay Fraylefeos, becaufe it is of the Colour of a

Friers Coat ; there hath been no Silver Mine

difcovered. in all. this Kingdom, wherein fome

Lcad has not been found, in which regard i
s needlefs to enumerate the feveral Places that
afford this Metal, although moft of the Mines

in the Chicas Kave abounded therein, and there--

fore it is that they have foundedfo much Me-
tal in this Province. The Minesof 4ndacava
are Lead and Silver alfo, but becaufe that Oar

_is not proper to be feparated by Quickfilver,

and there is not Wood enough near the Place

.to melt it down; this Mine, which in my

Opinion is one of the richeft in all the Jndies,

continues hitherto yielding but a very fmall

Profit. Below the Mountain of Potofi, as far
as it’s Shadow reacheth in that Part called Defi-

hicos, there be many Veins of Lead, with a

very little Silver mix’d in it; the like alfo

there is within the Shadow of 8¢ Chriftomal de

-Oruro.

CHAP.
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CH AP XXXIIL
Of Tin.

T HE Metal which we call Tin, divers

call white Lead; particularly they give:

it this Name, that feparate Silver and Copper,.

in which Operation fome Tin comes forth, as

fhall be faid in it’s Place, which is khown by

it’s whitenefs, and the Noife it makes when-

ene either bites or breaksit. Common Tinis

-begotten from the fame Principles as Lead is,
but more fine and better purified, whence it

becomes more hard and” whirs, althiongh from:

the ill Mixture of it’s Subftance it is faid to.

ftutter, and make a Noife as: hath been faid’;

it is the Poifon of Metals, and makes them.

brittle that bave the leaft Mixture of it, be-

caufe it’s Incorporation with any Metal alters.

the equal Temper it had before, and impedes

it's Duétibility ; only it doth not infe&t Lead

in this Manner, becaufe the exceeding great:

foftnefs and humidity thereof penetrates into,.
and incorporates with the ill-tempered Sub-

ftance of the Tin, fo thatunited together, they

‘remain duile 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 ; thereis a
Farm of Mines named de Colguiri, not fax

from the Hill of 8¢ Philip-de Auftria de Or;:_rol;

whic
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which is famous for the abundanceand excel~
lency of the Tin, that hath been gotten theres:
wherewith they have furnifhed all this King-
dom, in following the Veins whereof, as hath
been advertifed before, many times they have
met with rich parcelsof 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 Carabuco, a
Village on the Bank of the great Lake Chu-
cuito, on that Side towards the Province of
Larecaja there be Tin Mines alfo, which the

Indians wrought in the time of the Ingas, and

the Spaniards continue to work ftill; thofe

Veins are 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 thefé rich Veins gave me the Curio-
fity to feethem, Being defirous that no Mines
of thefe Provinces fhould efcape my Know-
ledge and Experience. In the Mountain of
Pie de Gallo de Oruro, there is much Tin,
altho’ few know it, and all negle& the work-
ing of it becaufe they find not the Silver there-
which they expe&. = 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 Parifh of St Bernard, where 1 of-
ficiate, a quarter of a League off, ora little
more, there be rich Veins of Tin, which upon
my difcovery, your Lordfhip went in Perfon

to vifit, whereby, as by other of your noble
Proceed~
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Proccedings, you have given great Encourage-
ment to thofe that are induftrious in the work-
ing of Mines, which hath fo eminently in-
creafed the royal Revenue, and the Riches of
the People.

CHAP. XXXIL
OF  Quickfiloer.

QJ ickfilver is 2 Mineral very well known,
of a liquid Subftance, and fluid like Wa-
ter 5 it is naturally vifcous, very fubtile, and
abounds in Humidity, whence it obtains the
Qualities of being very heavy, and fhining
bright, and of being very cold, as it is generally
thought, notwithftanding fome do affirm it
to be very hot, by reafon of the fubtil Effelts
and penetrating Quality that it hath, whereby
it runs thro’, not only Flefh, but the hardeft
Bones ; and alfo becaufe fublimated Mercury
which {ubftantially is nothing elfe but Quick-
ilver, though altered by the Mixture of thofe
Minerals wherewith it is boiled and fublimated
and inlike Manner is reducible again to Quick-
filver) is notorioufly known to be Poifon, and
hotin the firft Degree; but leaving 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 Quickfilver, and
that of other Metals, that though it be none
of them, yet it is convertible into any of them,

o
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‘becaufe as moft Philofophers hald, it is one- of
the Principles of which they all are com-
pounded, and moft eafily unites and incerpo-
rates with them ; and moreover it’s very Sub-
ftance is tranfmutable into true Metal, enduring
the Trials of the Fire and Hammer, as well
as thofe that come out of the Mine. .Ray-
mundus teacheth- feveral Ways how to turn it
into Gold and Silver, in a Book called La Dif~
quificion Eliana, there is taught a very perfe&
‘Way how to make Lead of Quickilver;
and if one fhould fufpet the Credit of Books,
in thefe Provinces there be many Eye-wit-
nefles that have Plate by them, which they
have refined with their own Hands by a Copel
of Quickfilver, 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 Quickfilver before the be- -
* ginning of this new Silver Age inthe World ; ¢
then they only wafted it in Mercury fublimate,
Cinabrio, or Vermillion, and the Powders"
made- thereof called Precipitate, which are alfo
called in Spain the Powders of Fuanes de Vi-
g9, 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 colle&t the Silver together out of Oar,
which is ground fmall, (an Invention which
the Ancients had fcarcely arrived to, and prac-
tifed it but very little) it is ineredible, how .
great a quantjty is confumed by the Founders
of Metals of  this Kingdom : For if the abun~
dance of Silver that hath gone out of this
Kingdom,



; Co9s5)
‘Kingdom, hath filled the World with Riches
and Admiration ; by it may be eftimated the.
confumption and lofs of Quickfilver, which
.after a moft extravagant Expence thereof at
firft, being now by good Experience regulated
within terms of Moderation, is found to be
equal in weight to the Silver extrafted ; and
very feldom that the wafte is folittle. They be-
gan to regifter the Quickfilver that came to
Petsfs upon the King’s Account, in the Year
1574 5 and from  that time till 1640, there
had been received of it upwards of 204,600
Quintails, befides a vaft quantity irregularly’
bsought in upon other Accounts; to fupply
the exceflive Expence of this Mineral, God
Almighty provided the famous Mine of Guan-
cabellica, and in thefe Provinces fubject to the
Charcas, (of whofe Minerals I have defired
pasticularly to inform your Lordthip)there can
be no-want of this Mineral amidft the great
Plenty it hath of all others; there are Quick-
filver Mlines in Challatiri, four Leagues from
this Imperial City ; there be alfo of the fame
near unto Guarina, in the Province of Omafuyo,
and not far from Moromoro, a Village of the
Tadians, {ix Leagues from the City Chuquifa-
ca; afew Years ago the Indians brought Stones
very rich with Quickfilver, which by the vio~
lent Death (as was fufpected) of the Man that -
proferred to difcover the Mine, hath remained
«caqncealed unto this prefeat. '

CHAP
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CHAP. XXXIV.
Of ariificial Metals and Metallics.

AR T alfo produces Metals and Metalics,

and in their Fabrick aims at, and imitates
the PerfeGtions of Nature, Froma 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, accordiny as the
Occafion requires. The Indians underftood
this Compofition, and madeufe 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 Falamina, (which is a Semi-mineral of
a yellow Colour ; there isof it near the Mine
called the Ture, in the Province of Carangas,
and alfo near unto Pitantora in the Charcas)
upon the Powder of falamina they ftrew
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 of Metal of eight Pound
in the hundred Weight.

For Looking-glafles they make feveral Com-
pofitions, although the beft is of two Parts
Silver, and one of Lead. Morcover they ma:e

y
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by Artt, Cinabrio, Mercury fublimate, Pre-
apitate, Pforico, Efmalte, Efcoria, Diaphry-
ges, Cadmia, Pompholix, Spodes, Flor de
Cobre, Suefcama, Cardenillo, Vermicular, Stom-
moma, Herrumbre, Afcul, Albayalde, Sandix,
Ochra, Greta, Purpurena, and Glafs. _

Cinabrisis compounded of one part Sulphur,
and two Parts Quickfilver, well boiled, and
fublimated together in glafs Vials, or in ear~
then Veflels that are glazed. Mercury fubli-
mate is compounded of half Quickfilver, half
Copperas, ground together extraordinary fine,
and fprinkling a little ftrong Vinegar upon it
as it grinds, that it may the better incorpo-
rate, then fublimate it in glafs Vials as afore-
faid ; itis alfo'made with Allum, and many
times they mingle a little Salt with it,

Diflolve Quickfilver in Aqua-fortis, then
fet it upon a gentle Fire, and let the Humidi-
ty evaporate,.and the Quickfilver ‘will remain
hard asa Stone, then grind it very fmall, and
fet it again upon the Fire in a Crucible, (or
Veffel of Copper, if it can be gotten) and
keep ftirring the Quickfilver, until it be of a
very lively red Colour, and then take it off
the Fire for Service, and this is called Precr-
pitate. . : _
Pforico is made of two Parts of Chalcitis,
and one:of Grata, ground and mingled toge-
ther with a litdle ftrong Vinegar ; fetit in a
Muckhil for forty Days together, then take it
out, and in a broken -piece of a Pot, toaft it 0~
ver the Fire till it be very red. -

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

F Efeorin
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Efcoria is that which worketh out of the
Metal when it runs, and fwims upon the top
-of it like Fat, which we call Drofs, -

That which remains in the bottom of the
Furnace,when they melt Copper is called Dia-
phryges. . C

Cadmia (although there be of it natural)
is alfo that which fticks to the Walls of the
Furnaces, principally wherein Copper is
melted, of which they call Bedrite, that
which is like unto Cobos ; and Stracita, that
which is like unto Pottheard ; and Placite,
that which looks like Bark or Shavings. -

Pompholix is amealy Subftance, and leoks
like Wool, as it fticks to the Walls, but dif-
folves as foon as one’s Fingers touch it. It
grows upon the Walls as they melt Metal.
They vulgarly call it Atutia.

. Spodo is very little different from the Pom.
pholix, only that it is more impure. Itis
found upon the Walls Where they refine
Metal, I

Flower of Copper is made by pouring
cold Water upon the Plates of Copper, as they
come red hot out of the Furnace, . which with
the Fume, raife up little fmall Grains, which
tht‘?' fweep off into a little iron Firefhovel,
and fo preferve it. C ' :

La Efcama del Cobre, is that which falls
off from the Metal when it is hammered
and beaten, and that which in like Mannet
falls off from Iron is called Stomnmwma, 2-
ghotigh this Greet Name rather fign
oteel.

Cara
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Cardenillo is made by flopping Vials of
Vinegar with Stopples of Copper, and letting
it tand ten or twelve Days before it<is
ufed.

If inftead of Copper aforefaid, they ufe
Stopples of Iron, it makes Herrumbre,

%rmicular is very like to Cardenills 5 take
one Part of White-wine Vinegar, and two
Parts of ftinking Urine, and pour it into a
Copper Bafon or Mortar, and fir it about
with a Peftle of the fame, until it grow thick,
then put a twenty-fourth Part of Salt and Al-
‘lum to it, fet it in the Sun, until it coagulate
and dry, and it will turn into the Form
of little Worms, from whence it derives the
Name.

El Azul (or Blew) is made by covering a
Veflel of ftrong Vinegar (wherein a little AI-
mojatre hath been diffolved) with fine Sheets of
Quickfilvered Plastada, full of fmall Holes,
and putting it into a hot Muckhil, and after
twenty Days ftanding there, rake out the 4/~
chul for ule.

If in the former Cafe one puts Lead over
the Vinegar, it makes Afbayalde.

Put Albayalde in aSpoon, or Iron Veffel,
upon kindled Embers, and fir it ungdl it
looks very red, and then it is Sondix. . .

Ochra’is yellow, it is made of Lead burnt
until it come to that Coldur, ’ R

Greta is made in the refining of Gold and
Silver, whereof hereafter, . '.

Puréurina is of the .Colour of Gold, butof
little Endurance, and lafts not long. = Take
four or five Parts of Tin, and asmuch Quick-
: fitver, one Part.of Jl;_nqhirt, aad a‘nothesr‘?f

2 ul-
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Sulphur, and grind them, mingle them in a
glafs Viol, and diftil them, and the Bubftance
that remains in the Bottom is the Purpurina.

In the laft Place comes the moft curious
Produtiori of Art, - and ‘that is the making
of Glas, 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 Herb of
'Glafs) clear and purify it with the Mixtuse
of ‘alittle Powder of a Loadftene.

Another Receipt. Take two Parts -of
.Athes, and one of the Sand aforefaid, with
the Powder of Loadftone, and -give it a fit-
-ting Heat in the Furnace.

~ 'CH AP XXXV.
| Of the Colours of all Minerals generally.

T HA'T thofe who want Experience may
. % the more eafily know the Minerals that
come to their Hands, .and that by their Eye-
fight (thc'trucﬁ Informer of .all ghc Senfes)
ithey: may know what they meet with in the
Bottom of Mines, I thall reduce all Sorts of
‘Minerals . into Colours, as to a Genius moft
familiarly known ; fome Sorts of Greta, (or
*Fulless Earth) Allum, Amianta, the Arabick
~Stone, the Meliti, the Gallatiti, (or the Milk
-Stone) Alablafter, the Diamand, Silver, Quick-
'filver, Tin, and Marble, are of white Colaur 1‘;
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la tierra Pingiti, Jeat, Sori, Melanteria, are
black ; of .an Ath Colour are the Eritrianm,
and theé Melian Earth; of Blue is ‘the
Saphire, the Ciano, the Turky Stone, the Lat
pis Laculo, and el Cibairo; of green- Colour
is the Emerald, the Prafma, the Chrifscola,
or Atincar, fome Sert of Greta, and Vitriol,
or Copperas : of the yellow Colour is Gold,
the Ochra, the Chrifopacio, the Chrifolites and
Orpiment ; of ted the Ruby,  the Granatte,
the Balax, the Cornelian, the Sandaraca, Cor-
ral, la Piedra, Seiffile, the Hematite, or Bload-
ftone,” Copper, AMinio, (or Vermillion) the
Lemnian Earth, and Almagre; of purple Co-
lour is the Facint, and Amathift ; of a clear
Blue the Fafper, called Boria ; of a greenifh
‘Blue the Cardenills, and the Armenian Stone;
‘or Cibairo-are of -this Colour 5 (and fo the
Painters call the Colour which’ they make of
this ftone;, a verdured Blue) of a white in-
clining to a Red is the Afrodefiaca ; of a
Red that is whitith, is the Xanto; between
Black and Red is the Batrachiti; of a Black
inclining to Purple'is the Alabandico ; of a yel~
lowifh White is the Topaz. - - R

There be Miherals of “anyene finigle Co-
Tour, either Black or White, or.mixed toge-
ther, as the Agates, ' ‘The Apfito hath red
Veins difperfed upon’ a black ‘Field, and con-
trarywife the' Nafomonite hath black Veins upon
a red Field. ‘The Helictrspe in his fine green
Subftance hath Veinsof the pureft Blood ; and
in Saphire, and.lapis Lazuli, are feen very re-
fplendent-Gold. T wo Veins, one White, and
the other Red, run quite thrcugh the Sub-
ftance of the Egitilla. C
o F 3 The
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The Eupatals is of four Colours, namely,
Blue, fiery Red, Vermillion, Pippin Colour-
The Ores alfo is wontto be found of as
many Colours ; namely, Red, Green, White,,
aad Black.

C H A'P. XXXVL
of the Ficulties o Virtues of Minerals,

I SHALL finifh this Treatife with a
briefRelation of the medicinal Virtues that
are found in Minerals, more than what hath
been already mentioned, that thofe that pof-
fefs them may knew how to benefit by them
when the Occafion ferves, Some Minerals
work by their occult effential Properties, (or
fpecial Form) others by the Mediation of their
elementary Qualities; ¢ontrary to thofe of
.the Difeafe, Of the firft Sort fome are oppo-
fite unto Poifon, and others to ether Sorts of
JInfirmitiés 3. and -of thofe: that refift Poifon
Jome cure the Plague, as the Emerald, the
‘Lemnign, and the Hymenian earth ; others are
good againft one Sart of Poifon only, as the
Saphire drunk inwardly is againt the biting of
Scorpions.  Sulphur, Nitre, and Copperas are
geod egainft the venemous Mufhrooms : Salt
- ufed plaifterwife, is good againft the biting
of Vipers' and Scorpions, drunk inwardly is
.goad againt the Poifon of Opium-and TFoad-
~ftoals. Of thofe that cure by occult Qua~
o con lity,
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lity, fome flop the Blood from paffing to a
particular Part of the Body, as the Hemg-
tite ; others corroborate and fortify the Sto-
tnach, when they arc hung upon it by -help
of a String going about the Neck, as doth the
true Jafper ; others tied to the left Arm re-
ftrain  Abortion, as deth the Eagle Stone,
which the Greeks call Atites, and # it be-
bound upon the left Mufcle, it produces the
quite contrary Effec, as alfo doth the Jafpers
others purge grofs Humours, as doth the
Lcadftcne; others Melancholly, as the Stone
Armenia, or Cibairo; others provoke to vo-
mit, asdoth the aforefaid Armenia, Chryfocela,

Copperas and Precipitate. ~
Amongft thofe that work by their elemen-
tary Qualities (although generally all Mine-
rals are drying) fome heat the Body, as do
Allum, Copperas, Chalchitis, Mifl, Soriy, Me-
lantcria and Cardenillo; others cool it, asdo
the Eritrian Earth, Stibium, (or Antimony)
Albayalde and Greta, or Lithargirie. Others
wi.h the fecond Qualities which they poflefs,
foften Hardnefs, as doth the Agate, becaufe it
particpates fo much of the Betunc; others
contrarywife will harden foft Parts, as doth
the hard Lead and E/fibium: fome open the
Pores of the Skin, as Nitre and the Scum
thereof : others fhut the Pores, as doth the
"Samian Earth, and all other Earth that is {li-
my and tough., Some diffolve Warts, and
Biles, and Kernels in the Body, as the Piedra,
Molar, and the Marcafita;; others heal
Wounds, as the Chalchitis, the Mifi, and
Alium : Others corrode the Flefh, as doth the
Powder of the Stone 4fia, and Copperas, and
4 Car-
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Cardenillo : Some make the Fleth putrify, as
Quick-lime, Orpiment, Sandaraca, and Chry~
Socala. Mercury fublimate, Orpiment, San-
daraca, and Quick-lime are Poifon, becaufe
they corrode and putrify the Bowels; fo alfo
is Morter, Albayalde, and Talco calcined, be-
caufe obftructing the Paffage of the Spirits, they
choak oge. ’

TwEND o e Fifi Boo x.
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CHAP L

That wo Man wgbt t0"ba /emplayvd 10 nﬁm
Metals, but be that bath been exammed
and lzcenﬁd by Ambbmy

R HE abundance af Mmcmk, where-
"a; with God hath enrighed almof all
"’, o the Proviaces of this new Warld
AOEE (Lrving hicaflf . therepf as a, Me-
dmm, to other ‘bigh Defignsof hisDivine Pro-
,vulcuce) hath begn {0 great,. that it, Qsjmlae
poffibl e
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goﬂible tocbe b’élieve;l). ]ThehMountaitr and

rial. City _ of Potofi, - havi already
y?;f:ed bctwe);n four and five h:r;gdred m
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 Space
of fixty Leagues fquare, allowing five and
thnpr Pieces of Eight to a Vare of Spain
(2 Vare of Spain is thirl?'-thnee Englifh
Inches) and five thoufand Pares to a Spanifp
League. This Glut of Riches, hath been
the Reafon why they have not applied the
Care that was requifite, to prevent lofs and
wafle in the refining of Oar, which fpeak-
ing with Moderation, hath been the lofs of
many Millions, both for want of giving it
due Law, the Nature, and Difference whereof
they did not underftand, and fo proceeded
by Chance and without good Ground ; nei-
ther knew they well what quantity of Plate
‘the Oar would yield.  And laftly, they de-
ftroyed unpeceffarily abundance of Quick-
filver, whereof hath been already confumed
in this Imperial City, mere than 234600
Quintals ; I know not whether this Neglect
fpeaks Greatnefs of Mind in the Inhabitants
of this Kingdom, that they defpife to pick
wp Crums, which neverthelefs were fuffici-
‘ent to fatisfy'the Hunger of many Kingdoms
-of the other World ; or whether it condemns
"the Carelefinefs of fa wifo and well govéroned

. a Lo«
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a Commonwealth, that they have not ufed
all poflible Means to put a ftop to fo un-
neceflary 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 ftri
Examination of his Sufficiency, which is
required before the Admiffion unto divers
Callings in the Commonwealth, without
comparifon of much lefs Importance thah
this is. The -Mafters of refining Works
have taken no Care at all in this Matter,
becaufe how negligently foever they refine
their own Qar, they lofe nothing, but
have all the Silver, either in the Plates, or a-
mongft the Drofs: and that which they re-
fine for others, yield more Profit to thefe
Refiners, the worfe it is wrought, becaufe
more remdins with them in the Drofs;
but both thefe are ill Reafons to proceed
upon, becaufe 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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CHAP IL

What anntitiés, and what kind of Know~
ledge a Refiner ought to bave.

1’1‘. is a very. great Truft that is put into:
* the Refiners, the whole Riches which this-
moft “profperous Country produceth, being
put into their Hands without Account, or
any Obligation of the Quantity they are
te return ; their Word and Honefty only,.
without Reply, -or Appeal from their Sen-
tence, is the.only Security of the Truth, of
what the Oar hath yielded; and it had need
be a ftrong Security, when the violent Inci-
tation.of private Intereft is to deceive. He.
‘therefore that liveth continually amongft thefe.
Qccafions, had need be well furnithed with-
thic Honour of a Chriftian, left having his Fin-
gers perpetually kneading in the Batbe, a good-
deal do not flick unto them ; there ought to-
be agreat deal of Circumfpeétion in chufing
this Officer, for no Mifchief that hinders the
refining of Oar, or extravagant Confumption,
or lofs of Quickfilver, can occafion fo great
Prejudice as a Refiner of a wicked Con-
fcience.
. Naither yet is it alone fufficient, that his
Manners be good, if he want the knowledge
neceflary to the Art of Refining. He ought
to know all Sorts of Metals, their Qualities
and
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and Differences, whichof them are moft pro-
per for Quickfilver, and which for melting,
if there be Conveniency for it. He fhould
know the Difeafes alfothat infe&t Metals, and
the Way of clearing them ; the Accidents of
Quickfilver, and the ordinary Way of refining,
in great and in little ; and in no cafe fet him
be admitted for a Refiner, that doth not well
underftand ‘how. to make the lefler. Enfay by:
the Fire, -of QOar- that is .ground: to..Fowder,.
before. the Metal be incorporated together,
that fo he may know certainly how much Sil-
ver bught to be gotten . out of that Oar; and.
he fhould never give over making Trials, until
he hath obtained it. The want of  this one:
Care has coft thisKingdom abundance of Mo-
pey, andisof great Prejudice to. it, evem: at
this Day;-two: Experiments whereof I fhall
‘relate, which have paffed .through -my Hands,
that you may. the better eftimate the Impor~
tance of this Advice: A few Years.ago, whem
I lived in the Pravince, of the Lipes, ina Pa-
rith which they call Xauguegua, a Miner had
wrought a Vein, out of which he drew a
Quantity of vesy rich Metal, although he
knew it not; he enfayed it by Quickfilver, and
found it to contain four ar fwe Pigces of Eight
the Quintal,” and at that Rate refined it all by
the great; at length they deferted the Mine
for being of little Profit : Afterwards an Indian
carried me to the Place, 1 found Metal in
the Moulds that were drawn out, and alfe.
i -the Feim -which. had mot™ &een . much
‘wrobght, Iénfayed. it by the Fire, and found it
10 sentain .goo Picces of Eight the Qu‘i:;

A . . 7Y
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tal, although by the ordinary Way of Quick-
filver it yielded but four os five ; I difcovered
this Vein to the Magiftrates, calling it by the
Name of MNueftra Semora de Begomia ; they
builta Mill prefently near it, and abundance
of Miners flocked thereupon, and have gotten
- thence a great quantity of Silver. .

In the Mountain of Samte Fuana, out of
the Mine of . Berenguela de Pavages, they got
a Metal like unto Soreches, which by the.or-
dinary Enfay with Quickfilver, appeared fcarce
to have any Silver at all in it ; whereupon the
Miners utterly deferted it, until a Prieft, a
Friend of mine, fent me fome Pieces thereof
unto Orure, which I enfayed, and found them.
to contain 60 Pieces of Eight the Quintal ;
by my advice he-dug a great. quantity of that
Metul, Being laughed:at - by!. the Neighbours
whilft he was at work. to: fo. little purpofe .(as
they thought) but afterwards much more en-.
vied by them for the great Riches he had
gotten. e . B ' ) ’

NSRS
ot : .
¢ .

CHAP: L,

OF the Knowledge of Matals, and the Diffe-
: rences there are of them.

I T is almoft impoflible to teach thofe that.
‘have not been-acquairited with:Metals, how
to know them by the Sight, becaufe there is
fe great Diverfity of them; that there is
fcarce
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fcarce any Stone in one Mine that refembles
Stones of the fame Metal in another Mine ; no
nor oftentimes of the fame Mine itfelf. Ne-
verthelefs the Miners reduce thefe Differences
umto three general Heads, which the Spaniards
call, 1. Pacos. 2. Mulates. And, 3. Ne-
grillos.  Paco in the general Language of this
Country, is as much as to fay of a red Co- .
lour, and fuch more or lefs are the Stones,
which they call Metal Paco, although in Be-
rengula de Pacages, they call the Green Me--
tals of Copper by the fame Name, which alfo
. in thefe Provinces they give to Metal of any
Colour, in contra-diftin&ion to Metals, that-
fhine like- Steel or Glafs, and another Sort
which they call Negrillos. Mulatos is a Colour
between the Pacos and Negrilles ; 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.
Margagita ; there is lefs of this Metal, than
of the two other Sorts, The Negrillos have
been difcovered by, and take their Name from
their Colour, although all black Metals are
not comprehended under that Name. Le Ta-
cana a rich Metal, and ufually black, although'
there be of it Grey,and Afh-coloured, which.
they call Lipta, belongs to the Metals Pa-
cas, asalfo doth the Lead (for {o they call the
Silver Oar) which oftentimes is Black, Grey,
Afth-coloured, Green, White, and Orange-
tawny, which they call Suco; and this laft
Year in the Mountain of Potofi, there was:
found of it, of a bright lively Cinnamon Co-.
lour, or very fine Vermilion, a thing which
hath not been feen in any other Miine. The. __ _

Soro-
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raches might contlitute a fourth Order of Me-
tals, but I agree with the Opinion of others,
that would have them ranked under the Name
of Negrillss, to which alfo belongs the Rofi-
.eler, the richeft Metal that Nature hath pro-
ducéd in the Farm of a Stone; it is thining
and brittle, and the Powder of it beaten finer
with any hard thing, is of the Colour of pure
Blood, it is very like unto Cinabrio, or that
Vermilion which is made of Quickfilver and
Sulpbur, which gives 2 good hint for the find-
ing out of divers other greater Secrets, Ce-
chicp is alfo of the fame Kind a very rich
mafly Metal, but neither fo brittle nor fpungy
as the Roficler is, but it is more full of Lead,
and is not fo eafily beaten to Powder, nor
gives (o perfe@ a blood Calour.

Soraches, Tacana, Polvorilla, Roficler, Co-
chico, and N‘i:illp;, are diftinguifhed onc from
another, in the Manner following, -

The 8oraches are black, or Afh-~coloured,
cither fhining, or without any Puftre (which
they call dead Oar of Lead) and commonly
contains fome Silver.

The Tacana is Silver Qar clofe compacted,
gl. a black Colour, without any fhining at

-Polverilla is Tacana; not congealed, nor
flony, but is rich in that Oar they call Pacss,
but not fo much in the Negrillos, by reafon
of the Mixture of Copper that it hath.

. The Roficler and Cuchico is Silver Oar with
that fame Varnith, which hides it’s own pre-
per” Colour, and: thines, whereby it differs
from the Tacana. That which predominates
in the Negrilles, is Copper, either atual, ;:_r

elfe
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clfe virtual in the Copperas, wherewith it a-
bounds ; it always contains Silver more or lefs,
and is ufually accompanied with the Marga-

ta.

The black Metal which fecls like Lead,
and is fmooth (which makes as it were Leaves
of Trees or Feathers) contains a great deal of
Alcobol, or Antimony (which ia fome Parts
they call Macacote)and but little Silver. Thofe
Negrilios which have Luftre like polifhed Steel,
or Looking-glafs, and are therefore called £/~
pejado and jcemdc; are the richer the nearer
they approach unto the Roficler and Cochico.

CHAP, IV,

OF the firting of Oar, asd the proper Manner
of refining each of them. .

T H E Skill of extra&ing all the Silver out
- % of any Qar, begins to be exercifed in the
picking and forting of the Oar together ; the
-want of Care in forting Oar from Stoncs,
that have no Oar in them, asalfo the Oar of
one Sort of Metal from another, bath occa-
fioned much damage ; the leaft Inconvenience.
hath been in the Ufe of Quickfilver, a quan~
tity whereof is loft together with grinding,
and other Charges about that which is no
Metal ; the greater Inconvenience hath been,,
where there was Metal, the failing to get ou;
al
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all the Silver, becaufe they have jumbled toge-
ther Oar of feveral Sorts, and ufed but one Man-
ner of refining, whereas thofe Metals require
a different Way of hand_linF and time. To
Enfay that Metal by Quickfilver, that requires
the I'Yire, is to deftroy ‘it ; to put that Metal
in the Furnace, which is not to run, is to en-
damage the Metal, and to get no Profit at
all; and although the feveral’ Oars be properly
afligned, fome to the Quickfilver, and fome
to the Fire, yetthey have their Differences of
being eafier or harder to be refined-according
as they concur, or differ in- the Remedy, that
is neceflary to be ufed for that Purpofe. The
Oar, which they call Pacos, that fhines or
fparkles not at all, is proper for Quickfilver.
The Tacana alfo may be refined by Quickfil-
ver, but becaufe it is fo very rich 6ar, left it
fhould not be clean extrated, 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 neither grind
well, nor cleave faft to the Quickfilver, and is
beft to be melted together with the Tacana. -
" The moft proper Way of déaling with the
Oar they call Machade, is the Hammer ; the
_Soroches need tte Fire, the Roficler and Co-
chico are to be melted like the Tacana ; the
Negrillos require both Fire and Quickfilver,
for they prepare all the Oar of that Kind by
the Fire, for the Quickfilver by that Means
colle&ing the Silver, either burnt, or boiled, as
fhall be fhewed hereafter. ~ ' :

CHAP.
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CHAP V.

How to know the ill Qualities that infeld the
Oar, and bow, to purge them away.

O F various and very different Qualitics are
the Subftances that Nature hath prodused
in the Veins that contain the Oars of Metals,
whether they be Abortions, which the Cove-
toufnefs of nkind occafions by téaring the
Oar out of the Bowels of the Earth before it’s
full time, which otherwife would cometo be
Metal in Perfeftion, or whether it be excre-
mentious Superfluities of the Generation of all
Sorts of Metals ; they be ufually called Semi-
Minerals,and are 8alts, Allum, Capperas, Sul-
phur, Orpiment, Sandaraca, Antimony, or Al-
cohol, Brimftone, both white and black, and
Margagita. '
_-Scarce any Oar is gotten that doth not parti-
cipate of one or more of thefe ill Companions,
all of them being hindrances to the extracting
Silver out of the Qar, whether it be by the
Fire or Quickfilver ; thofe -that partake of
Copperas, of which fort are thofe they call
Copaguiras, - are mortal Enemies of Quick-
filver, which -they confume and fcatter,
and that ill Condition is heightned, if Salt
be mingled with it, which makes it pe~
netrate more violently, and fuddenly ; the
learned Raimundus knew this Antipathy very
well, and hath left it difcovered to us in
Writing; and thofe that deal in Metals daily
have it in their Hands,.and yet take no no-

tice
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tice of it this is that, which eats up the
Quickfilver, and difipates the Caxomes of
Metal, and hath occafioned fo great an Ex-
pence of Metals, namely, Iron, Lead, Tin,
and Lime. Whofoever hath a mind to make
Experiment hereof, let him mix alittle Quick-
filver with Copperas well ground, and Water,
and he fhall fee in an inftant all the Quick-
filver diffolved and loft : efpccia!l!y if he puta
littleSalt te the former Compofition. This
will be no wonder to thofe that know Mer-
cury to be Quickfilver, and that the great
Change in it’s Subftance, is caufed by Coppe-
ras and Salt, wherewith it is mingled, and
then fublimated in the heat of the Fire; this
is the greateft Poifon to the Refination by
Quickfilver ; although fometimes it is ufeful,
and ferves like Treacle to thofe Sorts of Qar,
which have ufe of it, asthall be thewed in
it’s Place hereafter.

This inconvenience is found out, and reme-
died, with very much eafe; grind a little Oar,
and put fome fair Water to it, heat it, the more
the better, ftir it well, and then let it ftand a2
while, then pour out the clear Water into
another Veflel, leaving the Sedement behind
undifturbed, prove it by the Tafte, and you
fhall well judge what Mixture it hath by it’s
dry or four Tefte; and whofoever defires an
occular Demonftration of this, let him fetthe
aforefaid Water upon a gentle Fire, fimpering
until the Moifture be confumed, and he fhall
fee with his Eyes ; in that whichremains at the
Bottom, either Allum or Copperas.  Bathe the
Qarin the Manner abovefaid, fo often as fhall
be neceffary, untl -the Water, that comes

from
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from it be fweet, and without Tafte, or that

ftirring it with a bright Piece of Iron, it doth
not ftain it with the Colour of Copper, and
then that Oar is perfe&ly cleanfed and fecure,
not to hurt the Quickfilver, when it is put
unto it,

Although Sulphur, Betune, and Antimony
do oftentimes difcover themfelves unto the
Sight, yet a better Way of finding them out
is by the Smell, which comes from the Qar,
when it is well burntin the Fire ; but for .
fuller Satisfa&ion herein, they may be difco-
vered and cleared from the Oar in the Man-
ner following.

Grind the Oar fomewhat grofs, and put it
in an earthen Pipkin that is not glazed, that

hath a great many fmall Holes in the Bottom

of it, and ftop the Mouth of it clofe, then
fit a Veflel of Water round about it, in fuch
Manner as they do when they clear the Pine
Apples from Quickfilver, and put Fire under
the fame Bafon of Water, wherein all the
Smoak that goes out of thofe little Holes will
fettle, and there you fhall fee congealed and
fwimming upon the Top of the Water, the
Sulphur, Antimony or Betune, each in his pro-
per Form. When the Oar will fmoak no
longer, it is a certain fign that it is clear of
thofe Impediments, which although they be
not dire&t Enemies to Quickfilver in raw Oar,
yet the Varnifh which they give to the Sil-
ver, hinders the Quickfilver from laying hold
of it, and uniting it together ; and by the
Brittlenefs and Afperity like Glafs, which thofe
Oars have that participate of the Impediments
aforefaid, they cut and divide the @ckehver

' cn
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when they are ftirred together into fmall
white Pins Heads as it were, which the
Spaniards call Lis, It is neceflary to burn
this Sort of Oar, although it be good to
melt them firft before they put them
into the fierce Fire, becaufe without 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 glafly Quality ; it divides
the Quickfilver into fmall Lis ; when they ftir
them together, thofe ill Qualities are taken
away by the Fire, if you burn it therein un-
till it’s glofs and fhining be gone, it doth
moft hurt unto that Oar which they ‘melt,
the abundance of Sulphur whereof ‘it is com-
pounded making a great Scum upon the Face
of the Liquor, which much ftifleth the Fun-
dition. ‘

~CHAP VL
Of the grinding of the Oars éf Metal. 4

T HE grinding of Oar is a Preparation
4 abfolutely neceffary for the getting out of
it the Silver, or Gold that it contains by
Quickfilver, and the Finenefs of the Meal 15
a principal Means of fhortening the Work and
clear Extra&tion of the Plate: one Fault a-
mongft many, which the Blockithnefs of this:

Couns
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Countr{ has committéd, hath been to muke
the Meal very grofs, or to leave many Lumps
therein ; there needs no great Pains to prove
that the Quickfilver- attrafls or incorporates
with itfelf that Silver which it immediately
touches ; fo that the Metal which is in the
middle of any Lumpremains in the fame Con-
dition it came out of the Mine, and has more
or lefs lofs in it, according to the Richnefs
of the original Oar, and according to the
Richnefs or Courfenefs of the Meal. - I have
made divers Trials of grinding thofe Lumps

owver iaghin, and _find that in them remains, .

when leaft, the fixth Part of what is in the

Oar ‘when it is firft taken out  of the Mine,
which is very confiderable in 2 whole Years
Work, and ineredible in the great Quantity'
of Metals that ‘have ‘been already gotten,
Agricola after having taught the Way of .
grinding and fifting of Metals, which they

now pralife in the Mills, teaches a2 Way

how to reduce it to extraordinary fine Flower

in a kind of Horfe Mill, with Stones like Mill

Stones : He thought this Pains to he neceflary,

although to an‘End different from that refining

which we now-pra&tife, wherein it is clearly

and indifpenfably neceffary. T 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

Lumps either flipped away from under the

Hammer, " or being uneven one defended the

other from the Stroké ; tohave good Sieves,
' ' and
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and Care in Jifting themup is of great Im-
portance to.this Matter, but not a full Re-
medy, after the wafhing of theQOar, efpeci-
ally if it were of rich Metal is the beft ga-
thering up of Lumps to regrind. If they
burn the Lumps, they will yield more Flour,
becaufe fome of the Lumps will calcine and
be fmoother, . and others will fwell and grow
more fpungy, whereby the Blow of the Ham-
mer will have better Effeét upon them. I
do ufe another Way af Preparation bly boiling,
as fhall be fhewed hereafter, which I do hold
mare proper to be ufed in all Refination by
Quickfilver ; put the Oar ground and fearfed
into a Skillet in like Manner (as if it were
already ,incgrporated: with Quickfilver,, and
ready for wathing) then poura fufficient Quan-
tity of Water upon.it, ftirring it,witha La-
dle or Hand-Mill, whereby all the fine will
fwim at top, and the grofs and ill ground will
fink to the bottom ; take away the fine with
a Ladle, put it in the melting Pot and boilit,
grind the groffer Part again in a Mill or a
Morter, until it become all Meal; if I defire
to make a Xoves qf the fine Sort after the
ordinary Manner of refining, I muft mingle.
fome pure Sand therewith, that it may fwell
and want the Inconveniences which that kind
of Oar ufeth to be accompanied withall.

CHAP.
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P .

'CHAP. VIL -
T om‘bmg the burning of QOar.

T'H E burning of Oar is ufeful for twe
' Purpofes,  viz. 1. "I"fxat it may grind the
better. 2. That it may be in better Difpofi-
tion for the Quickfilver to lay hold of,. and
incorporate itfelf with the Silver that is in it.
The Reafon of the firft is plain, and Expe-
rience fhews the latter ; fince they order all the
Negrillos or blacker Oar in that Manner, but
generally don’t 'underftand the’ Reafon thereof.
And certainly in all the Art of Refining, no-
thing is pra&tifed fo much by Guefs or Chance,
and without knowing the Ground of it asﬂ?is
is." Refiners will fay, they burn the Oar to
clear it of ill Qualities, not apprehending that
thence it will follow that by Fire enough they
thould quite cleanfe and purify it, whereas the
vontrary is found by Experience ; and that ac-
vording ‘as they burn it more, the worie con- =
ditioned .is the '\Oar, and needs the 'Help .of
fome other material t& prevent that all the”
?ili{er and Quickfilver too, thatis in it, be not
oft.

There is but one Enemy naturally oppofite
unto Quickfilver (as hath been faid already)
and that is the Copperas, and the Fire is not
only ufelefs for the vanquifhing that, but on
the”"contrary it multiplies and encreafes it 3

G 2 and



( 124)

"~ and if the Oar have no Copperas in it when
it is put into the Fire, the Fire will
.and prodoce it, as may eafily be feen by Expe-~
Timent. In theburning of {Iegrillos (or black
Oar) in which the Fire encreafes the
ras fo much, that it is neceflary to ufe other
Materials in the burning of it to repair that
Damage, although if they had throughly un-
derftood this Matter, they might have cheaper
and cafier done it, by wathing the Qar (asI
" have faid before) until it was cleared of all
“the Copperas ; the Ignorance of which Reme-
‘dy hath been the Occafion of great Wafte
and Lofs. ~ ' ‘
‘Other Difeafes of Oar do not direitly in-
“jure the Quickfilver, only by the Varnifh and
%hlfr Quality which they give, they hinder
’%late and Quickfilver from incorporating
"and making a Mafs together; and therefore
“the Rule in'this Cafe isto burn the Oar fo
‘long until it change Colour and lofe the
Luftre and Sparkling that it had. To know
the Oar that of Neceflity muft be burnt (if
it beto be refined by Quickfilver) the Luftre
and Shining aforefad is a certain Sign. The
Fire will not prejudice that Oar they call Pa-
" cosy and if it have any Mixture of the a-
A {orefaid Impediments, it muftof neceflity be
' burnt, e . .

CHAP.
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"CHAP VIIL

Touching the Damage that refults from the
burning of Qar,

M E N having hitherto proceeded by.
Chance as it were, and without certain.
Knowledge of the Quantity of Silver con--
tained in a Piece of Oar bave judged him the
beft Refiner that has gotten moft Silver by.
one Operation, leaving it doubtful whether
any more or no were to be gotten out of
the Oar, efpecially in the Nég and Oars~
that cannot be excufed from burning. This
Doubt has been greater, there being lefs Cer-
tainty here whers there ought to be much the
greater ; and from hence Men have foum;.
no lefs Inconvenience by miftaking en the
one Hand, than en the other; wherefore
this Manner of Preparation hath been
efteemed. as dangerous as profitable. With
Skill and Curiofity one may obferve many
Wonders of Nature in the -burning of Oar;
the Parts of Iron and Brimftone, whichcom-
monly accompany the Oar, when they comg
to theFire are converted into Vitriol or green
Copperas ; this afterwards is' turned into
fine Copper ; again, the Copper cakcined, dif-
folves in Water like Salt,. the which rained
" and evaporated by a gentle Heat, coagulates
. o G 3 inte
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into another kind of Vitriol, cr blue Cop-
peras, like unto that which they call the
Sone Lipes, and is of admirable Virtye for
the turning of almoft all Metalsinto Copper ;
the Purity of Silver itfelf does not excufe it
from being fubje&t to fuch a Metamorphofis;
for if the Oar have init any Allum, Coppe-
ras, Saltpetre, or Nitre, by the Help of the
Fire they will calcine the Silver fo, that it
will diffolve in Water, and not be laid Lold
on by Quickfilver 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 of producing the fame Ef-
fe& as fhall appear evidently in the follow-
ing Expetiments.. .

tod

Yo H'A P. IX.

Experiments which prove the Damage by
the burning of Oar if. they be not kncwn.
* and remedied. - E :

G RIND a Piece of Qar that has Cop-
per or Iron in it, and by the Dire&ion
of the Fifth Chapter of this Beok, try if there
be any Copperas in it, and if there be, clear
the Oar of it by wafthing of it, and after it
is dry burn it well, and put it into Water
again, and you fhall fee much Coprperas anew
produced by'the Fire; the Refiners daily do
this' with theit’ Hands, although they takeno
P o ‘ Notice
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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
Qar of 'Copper or Iron, and melt it into thin
Plates, - and grind fome Sulphur, and in a
Crucible or earthen Pot unglazed, put a Lare
of 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 red hot Coals in fuch Manner
as they encompafs it round about, but do not
touch ity after the Crucible is fufficiently
hot, put the Fire nearer to it, and at laft
make the Fire fierce ;- but not fo much as to
melt the Plates; then take it out, and the
Plates will look black and be brittle, grind
them .very fine, and put the fourth: Part of:
their Weight of beaten. Sulphur, - together
with them into a Piece of broken Pot or ear-
then Bafon upon Embers, heat them fo as
you heatan Enfay ef the black Oar, ftirring
them continually until the Sulphur have left
fmoaking, and ' the oftener you repeat this’
the better ; laft 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 and fet it a cooling, and it will con-
geal into moft beautiful tranfparent Copperas,
green if the Plates were of ‘Iron, or blue - if* -
the Plates were of Copper.

G4 Diffolve
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Diflolve this Copperas, .or- Stone Lipis in
Water, and put Steel or Iron to it, and it
turns jnto moft pure Cepper, fmooth, and
foft as Gold after it is new melted. If
one melt Lead or Tin, and pour it in fmall
Drops upon the Face of that Water, the
whole Superficies will be turned into Copper,
and the oftner it is repeated, the greater
‘Quantity of the Lead will be transformed
uatil no Lead remain,

Tin 1s very eafily turned into Brafs. I was
the firft which in the Proviace of the Lipis
found out and publifhed thefe Secrets.. Alfo
Silver is turned into Copper, if it be made
very fine,  and with much Salt (an Experi=
ment which ought to be as highly efteemed
by the Refiners, as the turning Ccpper into
Silver). Agua fortisis a common Thing, if it
were not, it’s Vertue would be held miiracue
Jous; it sarns Silver into Water, and calcines
it into Duft ; it is made of Copperas or Al-
lum and Saltpette. The Spirits that fly from
any of thefe Subftances, when Oar that con-
tains them is caft into .the Furnace, works
the fame Effelts with beaten Brick and Salt,
efpecially of the Rock is made a Cement,
wherewith they kparate Silver from Gold ;
thefe two attradt the Silver to themfelves, and
with the Heat of the Fire only calcine it;
in the burning of Oar they have the fame
Effe&t ; the Silver -being calcined in either of
the aforefaid Mannersif it be putinto Wa-
ter, diffolves in it like Salt, and the Wa.
ter looks white as Milk, and will fpot one’s
Hands or Nails if you touch it; notable Signs
of -dgua fortis in Silver, whereunto Refiners

ought
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ought t6 "have great Regard, that it deftroy.
not their Silver; thefe Inconveniences there
are in the burring of Metals, befides another-
which anon fhall be difcovered, and though
the proper Way of avoiding them is- cafting
or melting the Oar which renders ufeful, not
enly that. Metal which is precious, but alfo
the bafer Sort, as fhall be fhewn in it’s Place,
neverthelefs becaufe all Places do not afford
Conveniences for melting downr Qar; nor all
Oars contain Metals rich enough to pay the .
Coft, . let the. aforefaid . Inconveniences . when

n, be remedied according to the
Rules which. fhall be fet down hereafter,
although it be impoflible to prepare Oar with-
out burning, {o as to yield that Quantity of
Plate it did by Quickfilver,.as fhall be thewn:.
where the Réfination by boiling. is treated-of,

CHAP X

Whether the Oar ought 8o be burnt in the
" Stone ormthe Med].. - T

"HEY uft to burn Oar ‘in the Stone or:
in the Msal; and burning itin the Meal;.
they better underftind the Naturd of the Oar,
for taking Cate to ftir-it well about; and mix:
it equally  in- the Furndoe, - taking out-a fmall
ity; and. putfing : Quickfijver: and. Sale
&:mmit:_i gt:rb Space ‘of Times by _th:‘
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ly know what the Oar is, whether it begin to
grow like Lead or no, and whether the Lead
be grofs or ' fine, or whether there be need of
more Materials or no, or whether to conti-
nue, -or- ftop the burning of it; according as
every Refiner by his own Experience hath
found to fucceed beft with it out of that Qar
which isburnt in the Stene, cannot be chofen
_ this. Equality, becaufe . the Force of the Fire
cangat he equally communicated to8tones in 2
. divers.Situation and of different Bignefs ; for
it is- clear that-the fmall Stones are fooner
Neated: than the- greater, and-thofe that are inf
the Centre of the Furnaee, fooner than thofe
that touch the ‘Sides; but this Manner of
burning is. fubject : to leaft: damage, befides:
shat_ it facilitates the grinding of the Oar.

It:.18, agreatError. to burn Car  already -
ground by Reverberation, becaufe the Fierce-
nefs of the Fire burns the Sulphur or Betun
whiel-it-contains;-and-fuffer-it-not-to difcharge
itfelf by little and little, but obligeth it to.
mingle itfelf .with the Silver, and altogether-
to turn it into Drofs ; moreover the Force cf
tm Flame. raifes up the. fettled Parts of thg
Silver when they ftir the Qar,. and, turning it
into Smoak, blows it out of the Furnace..
‘The mioft fecure Way of burning Oar alrea-.
dy groundy 'is to do it by a Toftadillo - (or
preferving Pan) mads in the Fathion-of a Fur-
nace, -as:fhall be direted - hereafter,. and be-.
Qufe .the Meal- is wont by the Fire to gather-
ititerdittle: B.umps,: opelfe to grow fpungy-ands
0B, litx is. conveniént to. grigd (itover againy.
kefore-it heincorporated ;. the Beft Way: .of alt
Nas bepriifald apere 49 ibin Gt i the Stone; el

: PR P caufe
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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 Qar is incorporated in hard Pebble
and Flint, which are very untraétable Stones,
it is ‘neceflary to burn them. Other Sortsof
Oar ought not to be burnt alone, but in
Meal with the Mixture which fhall be pre-
fcribed according to the ill Qualities where--
with ‘they are affeCted.

[

Lars

U A N
" CH A P. XL
OF Materials to be mixed with Oar,-éubér;
- deyburnite. . 0

.
ST |

IT is 1o extradrdinary, but a comh\_bln Thing
;" for Jror to be engendered irf" the Gold and :
Bilver Oar, and the Oar, that 'is . fo éffc&eg
is-moft difficult for burning or: funditibn ei-
ther ;- it may be diftovered by the Slownefs -

of the Heat’s Penetration inte it; and alfp-

by a Loadftone, paffing it over the Oar, aftet
it is-well burnt,’ and ground,” which will’
faatch up ;the Yron, 'if there be' any, and ’
more‘or ‘lefs of it, -accordifig to the Qua tity
mixed with the Oar.~ PhivKI#d of Oar*2feéf
it is ground, ought to be- mixed with Sulphur, .
or which is: better with the Meal of Oar that:

hath'SidpHur, or Antimony iy ity .and in fuch:
Peoportion as the Quantity of Jon in the Oar-

yequires 3°
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requires: when they are mingled, heat them
u.g:x the Toftadillo until that taking out fome
of the Meal, and enfaying it according to
Cuftom, the Oarisfound to be well conditioned.
Sulphur is the Deftru&tion of all Metals, Gold
only excepted ; it hurts Tin lefs than other
Metals, and Iron moft of all, and that isthe
Reafon why the Sulphur and Iron combating
with, and deftroying each other in the Fur-
nace, the Silver is left alone by it’s felf. In
kike Manner is Oar cured that contains Sul-
phur or Antimony, being mingled and burnt
with the Qar, or Drofs of Iron after it is
woll s

That Oar which contains Orpiment, or
$andaraca, ought to be burnt with Soroches,
which is Oar of Lead and Sulphur ; that which
eentains Betune black or white, muft te burat
with Drofs of Iron, and Powder of white
Stenes, whereof they make Lime : Befides,
what hath been already faid, the Difeafes of.
©Oar. may be known by putting a little of it
g::md- fomewhat grofs upen a ped hét

ate. of From, obferving well what Fume it
- makes,, which if it be white or black, parti-
eipates of Betunes of that Colour ; if it were:
!‘e low, of Ozpiment ; ifred, of Sandaraca ; if

be yellow in the Middle, and green on the
Outfides, of Sulphur ; and likewifé the Earth:
that is drawn out ofthe Mines, together with.
the Our, will oftentimes fend forth. Fumes of
the [ike Kind of Calours..

CHAP.
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CHA P XIL

What the Rqﬁm} muft do before be incorpo-
rates the Caxon.

T H'E Refiner thoroughly underflanding
“* what has been faid before, the- Oar being
well ground and cearfed with that Curio~
fity and. Circumfpe@ion which is inecaffary
(fo that it need not be picked) before he doth
go about to incorporate the Caxon, and be-
fore he burns the Meal, if there were need
thereof, let him fet apart three or four Pound
of the Flower well mingled, and firring it
together again afreth, take a fmall Quantity,
and make two Enfays thereof by melting 1@
fuch Manner, asfhall be fhewed hereafter 3
whereby he fhall certainly know what Silveg
the Caxon contains, and how much he may
expelt to get out of it. Laying down this -
Ground, that the Oar is of that they call
Pacos, and needs not burning, nor comtains
Copperas, mor - Coppaquiras, take qut. fame
in the Manner. abovefaid, and Enfay 2 Pound.
of .it. by, Quickfilver, but firft pour.upon
the Oar. a' good de3l of fair Water, more
than is ordinarily neceffary, and. let it fland
awhile, and if there arife 2 Scum, or
Cicam, that is grofi, or oily, fcum it off,
and let that Water run out, and repeat the-
fame with freh Water, 0 often, mﬂﬁ?h
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fuch Scum arife, then take out fo much Wa--
ter as is fuperfluous, and put Salt and Quick-
filver to it, and without any other Material
proceed in repeating, to caft in thofe too,
marking well ‘the Operation’ of the Quick-
filver, whether by accident it meets with
more Quickfilver ; whether it turns little or.
much to Lead, whether it diflolves or remains
entire; if it faftens upon the Qar without the
Help of any Material, it is-a fign that the Oar,
do that traét-it to itfelf: Repeat the Qperation
fo; until you find that the Force of- the §il-
ver and -the Repitition doth wafte the 'Quick-
filver;- which'if it dé the Work i§ excellent, .
and  will produce the Silver in duft ‘¢ fmall-
as Pin-duft, which ‘muft’ Be-gotten together
by fearfing, and the Remainder, which' is -
mingled with Quickfilver, muft: be gotten by
wafliing, and fo you 'fhall have’ all that the"
Qar:éontaiired, agreeable to the Experiment,
Which ‘was made-by “melting: *The: Oar of-
Berenguiéld de Patages'is'bf the: Quality afore- -
mentioned; 4 giént deal whereof was fpoiled.
at firft, by working it with- Materials, fup -
pofing: it impoffible there fhiould’bé Qar, whick.
did- not ftind in' need thereof ; now adays .
they: refine -with baly- Sal€ and Quickffiver,:.
andl’ gét the -fame Quantity-bf Sikver, asthey
did by meléing, which is alt‘that the-Oar con-
tainiy ; ‘this Oar is called ‘Cobr fro, if the Ehfay
dothifhew Llead, 'for fb~'they calF it; when
the ‘Quickfilver lofés i¥s Swri-bright- Colbur;
and dooks-like Lead, then-other Miterials are.
requifite o cleanfe ity shat't may the better:
take holdtof and ‘gatWer' tHe Silver together ;.
thofe Materialy tht. idre* this Vittue are Iror.
o diffolved, .,
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diffolved, Lead or T'in, and Lime flacked, or-
unflacked for fome Refemblance it hath to
Metal ; any Oar may be refined with the
Help of any one of thefe-Materials, although-
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 Quick-
filver, be dusky and blackifh, then Iron is
moft proper for it, for that which looks like
Lead, Lead itfelf is beft to that which is clear ;
Tin is the beft for Quickfilver that looks- as
if it were guilt and hath €opper- in-it ;- Lime
is the beft.. That-Material which is moft con~
venient, they throw in by little and. little
at a time, by Meafure and Weight; until the
Quickfilver look clear, and lay hold on the.
Silver, and by this. they make the Account by
the great, how much Materials they are to put-
into a Caxon ar Cheft, according to the Num--
ber of Quintals it contains..

If the Quickfilver be changed into white:
Powder or Afhes, and’ often) pafiing it again:
through the Oar, do not make it finer,.it pro-
ceeds from the Weight and Solidity «of . the
Oar,, the proper Agcidents of, thofe they call.
Sorcches and Magagitas, ‘ind thofe. other-
Oars that fparkle and have need of buriting;.
as have been faid before. Hard Stones that have
no Silver .inthem}: cavde the- TamalAccidéhgi
in. Quickfilver, wherefore: looking upon ityire-
duced to'white Powder- as aforefaid, - if you'do
not difcern either black Oar ér -Margagitz
amongft it, there was no tilver contained - int
that (%ar' which was. enfaid, and .is good fop
nothingi. = ! .’

iy
113
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If in the lefler Enfay, the Quickfilver be.
bright and entire, and falls to work, laying.
hold on the Silver, there is no need of ufing
any other Material ; all Enfaysare made with.
a very litde Quickfilver, that there may be
soom to ufe any other Materials, if there be:
Occafion fer it, if not, that more Quickfilver
may be added, and fo the work of Refining
performed with greater Brevity and Security, .
as fhall be fhewed hergafter ; and let not the
Refiner ceafe :making Experiments, until the
lefler Enfay which he makes by Quickfilver,.
correfpond with that which he-makes by melt-
ing, and let him proceed refpeQively in the
greater refining of the Caxones,

V0 CHAPXIL

Continuing the Rules of the laff Capter,.
 louching . Qar. that bas need of burn--
wge, ). S

coeooa e :
F . the: Oar have need of burning, as hatk
%, been faid before,. and the Enfays by melt-
ing made, arid the  Refiner' aflured of the
Quantity of Plate the Qar -contains, let him:
burn it, obferving the Rules of what he is:
© mix with it according to the Bignefs of.
the Work, and the Convenience he hath teo-:
perform itiin, but.in no Cafe let him burn:
any

T
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iny Onr with Salt ; befides that it helps to -

cine the Silver, it gives a ftronger force
to thofe ill Fumes which are in the QOar
“to penetrate into and fpoil the Silver. Oneé
annot well tell the fet Number of Hours,
wherein one ought to let Oar continue in the
Fire, but the fure Rule to know when the
Oar is well conditioned, is by enfaying fome
of the burnt Meal; and if the Quickfilver
remain. intire and clear, and Silver fhicking a-
bout it like driven Snow, then it is burnt e-
nough, amd the Fire continued, will certainly
produce ‘this Effeét if the Oar be mingled
with due Materials, and in a juft Quantity ;
in order to which, asalfo in the Oars they
call' Pacos, let them make leffer Enfays to
know what Quantity of Materials are to be
put into the Furmce with every Quintal of
Oar, but becaufe thefe Enfays are feldom made
a5 they fhould be, let the following Rules
be obferved. T
- ‘W hen the Oar in the Furnace leaves fmel-
ling ill, it isa Sign that ‘it has difcharged it-
felf of all the Sulphur and Antimeny that is
in it; when that Oar charged with Betune,
and at the firft coming into the Fumnace,
theowing out a thick and black Smoak by
Degrees, fends forth a- thinner and whiter
-Fume ; it fhews that Inconvenience to be
cured. '

When ‘Oar changes Colour, lofing the
fparkling that it had, and of Negrillo becom-
ing Paco, it is a certain Sign that it is well
difpofed for the Quickfilver, although in this
there be exceeding great Latitude,

- That
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That Oar which contains Copperas, if it
be to beput in the Fire, muft firft be cleanfed
by wathing in Meal, as hath been faid, other-
wife when it comes in. the Furnace, it will
become very red as may be feen if one burn
Copperas alone in the Fire. -

When Enfaying a_littlg of the Meal burnt,
the Quickfilver begins to look like Lead, it is
a Sign that by the, Heat of the Fire, the Cop-
per, or Iron which the Metal contains (to-
gether with the Mixture of Sulphur) the An-
timony or Margagita are turning into Coppe-
ras, and tha¢ the fafter, the longer the Fire
continues. S

Take a Pound of “the Meal out of the Fur-
race, whilft it is hot put it inte a Veflel, and
pour Water upon it three or four Fingersdeep, -
then flir it a while, andlet it fettle, then if
the Water turn white, or flain ones Nails,
or change the Colour of the Tags of Points
put thereinto, it is a Sign that the Silver cal+
cineth and diflolves in the Water like Salt
fave this Water in a glafs Veflel, and pour
more upon the Oar two or three times, or as
often as is neceffary, till it do notturn white ;
and all the Silver that was calcined, will be
gotten out of the Qar; let the Water evapc-
rate by a gentle Fire, and all the Plate will
fettle in the Bottom, and become fit for ufe
by melting.

If the Water into which the hot Qar was
put, gives no Signs of the Silver being ‘cal-
cined, dip polithed Iron into it, and if it come
out coloured like Copper,. there is much Cop-
Peras in the Metal ; wherefore wath the Metal
in the Manner as hath been taught, until it be

‘ cleared.
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cleared of the Copperas, 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 Copper will be
produced thereby, or Silver if any fuch have
been calcined. :

Enfay a little of the Oar, fo difpofed, by
Quickfilver, as hath been faid of the. Oars Pacos,
until by Experience you have found out the
Way how to refine in greater Quantity, fo
that you may get as much Silver as you know
that Oar contains by Enfays of melting in the
Fire. Let nobody condemn thefe for tedieus
and unneceflary Curiofities, for there is no-
thing more profitable and important in thefe
Matters, nor lefs commonly known ; and ?
the Care and Pains of a few Days, the Refi-
ner will be acquainted with the Sorts and Qua-
lities of QOar that come to his Hand, and
know how to proceed with  them  without
wearying himfelf with making Enfays; but
for all tgbat hath been faid, the Oar never
comes to be perfeétly refined, until the Silver:
little or much that it contained be purified and-
whitened in the Meal, and it is net impoflible
to put it in that Eftate, Since the Oars Pacos
of Lead may be reduced thereunto only b
burning, and the Negrillos and others. alfe-
that have Sulphur in them which ftains and
blacks the Silver, although it muft be a long
time in the Fire before it comes to this, and.
both one Sort of Oar and the othér muft
bave Boilings and Liquors often pafled thro’:
them, which do cleanfe agd whiten the vsélr
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ver, fuch as Millo, Allum, Salt and others,
the Oar being in this Condition, needs no o-
ther Material but Quickfilver, 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-
fenee of ill Qualities, and the feldom times
repaffing it through the Qar, will not regrind,
‘or difperfe it to Powder, which is the princi-
pal Reafon of the lofs of Quickfilver, as fhall
be thewed hereafter.

CHAP XIV.

| O tbe Noture of Quickfiver,

D?Efcr:ing until another Oocafion, which
~" itmay be:in duetime will offes itfelf to
treat purpolely of Quickfilver, and fome Ex-
crements thereof, of no les Prafit than Cu-
riofity ; for the prefent, I {hall only fay with.
that Pheenix of Science in his intelle¢tive Art,
which all do follow, who treat of the hidden.
Philofophy of Metals, that Nature hath made
this body of fo uniform a Subftance, and
of Parts fo perfeétly united, that even the
Fire, his greateft Enemy, as the Vulgar
think, is not powerful enough by dividing to
corrupt, and deftroy it as ‘it vifibly doth all
other Metals and Bodies in the World, ex-
cept Gold and Silver. The Quickfilver re-
tains .it’s whole intire Subftance 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 of
Smoak, and meeting with any body that
refrethes it ; it will condenfe therein in
it’s own proper Form without being dimi-
nithed one Hair, either in Weight or Quan~
tity ; neither alfo do the ill ‘Qualities that
are ordinarily found in QOar corrupt Quick-
filver in Veins wherein it is begotten, nor
in the Chefts wherein they refine, for al-
though Copperas do diffolve it in that Man-
ner that it feems to be confumed, and “be-
ing fublimated in Copperas, and common
Salt, it is transformed and turned into that
which we call Mercury, that one would
think it were tetally deftroyed and. turned
into another Species, yet it is not fo, but
all thofe Accidents have their Remedies,
and it is neither impoflible nor very diffi-
ault to quicken it -agaim, and unite it, and
in it’s Place Ifhall thew how this is to be
done.

CHAP.
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CHAP XV.
Touching the Caufes and Differences of that
’ awbich is called Lis.

Uickfilver diflolved, and divided into very
fubtile Parts, -is commonly called by the
Refiners Lis, which fhews itfelf like an Eye-
brow, in the Matter Purunnia when the Oar
is enfayed ; and from it the experienced Re-
finers take their Indication of the Quality 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 Quality at all, but if it hath Copperasin it,
it will ‘grind the Quickfilver in great Extremi-
ty, as hath been faid. If Quickfilver be with-
cout any foreign Impreflion upon it, and be
diflolved into Lis, which is white, it is called
Lis of Quickfilver ; Lis of other Materials,
is called that which is made by Quickfilver
of Tin or Lead; and Lss of Silver is the
fine and fubtile Parts of Silver, made by the
repafling of the Quickfilver through the Qar,
but not as yet joined or incorporated with it ;
which when it is, they call by the Name of
Pella (which fignifiesa Ball or Pellet). Quick-
filver is fufceptible of divers Colours, which
appears in the Lifes according to the different
Matter which accompanies that Silver Qar
mto
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into which it is -thrown ; ‘thefe Colowrs are
reduced into three Genmnfes as'it ‘wére, “‘which
comprehend -under them feveral other Spe-
cies. r : : 5 " B tia .

Cleer.
Thofe three ared Lead Coloured.
-\ Spotted, o

The Quickfilver looks cleer, either when
the ‘Oar hath no Silver at'all in it, or when
the Silver it contains isfine without any Al-
loy or Mixture ; in that Cafe the Quickfilver
will attra&, and cloath itfelf with the 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 Signs that the Oar contains
Silver, unlefs it be that the Lead, for fo they
call it, proceed from falfe Principles, and
thofe have a manifeft Caufe, although little
taken Notice of, as well as the other Proceed-
ings in refining, which hitherunto have been
governed b{ Chance. * It is Copperas alone
(the mortal Enemy of Quickfilver) which
gives it the falfe Colour of Lead, in like
Manner as it doth to other 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 attra&ting to it-
felf the Quickfilver ; the Quickfilver lays hold
of, and carries away both the Metal, and alfo
it’s bad Companions, who give it that ftrange
Colour; this is the true Ground of what is

treated



treatedof in the 12th Chapt. of this Book, and
the Reafon of that Affertion, that the black or
obfcure Lis, or Colour of Quickfilver pro-
ceeds from Oar that is mixed with Iron; if
the Quickfilver have a deep lead Colour,
then it hath Lead itfelf in it’s Company; if it
be fomething .nore clear, then it hath Tin;
and if it look as if it wereguilt a little, Cop-
per. Whether the Lis be of Quickfilver, Sil-
ver, pr of other Materials is' edfy to be dif-
cerned; for the Lis of Quickfilver is very fine,
white, but wanting Quicknefs, and when it
falls ¢ r with the Water into the Tray,
it doth not run up and down, but remains as
if it fluck to the Bottom, and if you rub it
with your Finger, it will unite into Lumps
of Quickfilver. The Lis of Silver fhines,
and is like Pinduft, or finer according to the
Richnefs of 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

our Finger, it will gather together into
%dlets_ ; the Lis of other Materials is as it
were 2 middle Thing between the other twa,
and being reduced into a Body by subbing it
with one’s Finger, it unites itfelf with the
touched Quickfilver. :

CH AP,
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CHAP. XVIL

Whether it be fitting at firft to put in all
the Ruickfilver, and the other Materials
at once or o ?

T HE Oar being in good Difpofition, and
the Refiner by the foregoing Rules being
affured how much Silver the Caxon contains,
and what Proportion of Quickfilver and other
Materials is neceffary to be putin, fo that
when it comes to be wathed, it may yield
three Parts of Silver Pellets, and one of Quick-
filver. It may be doubted whether all the
Quickfilver and Materials aforefaid, fhould
be put into the incorporating Veflel at once,
or no : For the moft Part, if notall 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 Lipes, I per-
fuaded them to the contrary, according to
Rules, which I had learned in fuch like Ope-
rations, out of Raimundus Lullus ; which do
evidently agree with the ordinary Courfe of
Nature, that brings to Perfetion all things
by a flow and gentle Growth, and not fud-
denly nor violently. A very little Fire is
fufficient to burn the whole World, if the
H combuft-
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«combuftible Matter were put into it by little
and little, proportionable to the Force of the
Fire ; butif all that Matter, or an over-great
Proportion of it fhould be laid upon the
Fire at once, it would choak it, and put it
out. The natural Heat of Animals is fubje&
‘to the fame Inconvenience, 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 Quick-
filver, doth accidentally bind up the OQar,
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 Caxon defpair, and the
‘Quickfilver diffolve, the Remedy will be the
eafier, thelefs loofe the Caxon. And if there
be need of ufing Tin or Lead, which cannot
be applied without Quickfilver, that will be
added with lefs Danger, the Quickfilver be-
ing in already. The fame Damage or greater
follows, when they exceed in the Quantity
of Materials they put into the Oar which
hath need thereof, becaufeit dulls and deadens -
the Quickfilver, fo 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 Daysfpent in repaffing the Quick-
filver, and drefling of the QOar, letthe Caxon
be incorporated and wathed with a third
Part of Quickfilver at the moft; and at firft
put in half the Tinor Lead, thatis requifite
to be fpent, for fo the Quickfilver will the
better lay hold of the Plate, and draw it
out prefently before the Materials are con-
fumed, which they call Aplomar : Wherelgﬂ

: wi
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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
Quickfilver, and other Materials, always di-
minifthing 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 will
ferve to get out the reft of the Silver,
whereby the Refining 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 putin all at once; and
with it repafs the Caxon very well two or
three Days before you put in the Quickfil-
ver, taking efpecial Care that you do not
put in too much of it; becaufe it is the
great Hinderance that the Quickfilver doth
not lay hold of the greater Plate, and
that is mere hard to corre& than other Ma-

erials,

H2 . CHAP
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CHAP XVIL

the repeated paffing the Quickfilver through
o the Qar ﬁ:d the Effetis thereof. ¢

T HE chief and principal End of letting
it foak through, is to divide the Quick-
filver into feveral Bodies, that it may every
where lay hold of the Plate ; alfo with that
Motion it is heated, and better difpofed for
the Werk : And laft of all by that Frication,
the Plate is cleanfed and purified (which is
that they call wafting the Materials:) All of
them, Things moft neceflary and important,
although they caufe an unpardonable Damage,
that hath been the lofs of many Millions in
the wafting and confumption of %ﬁckﬁlver :
. For the Repaflings have been the Foundation
of this Inconvenience, by fqueezing the
Quickfilver through the grofler and finer Parts
of the Meal into fuch little Atoms (which they
call Lis) that fcarce have Weight or Dimen-
fion ; which when they wafh, 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 ftays
and ‘is caft away with them. This Inconve-
nience may be prevented by two Cautioss ;
the one is, that the firft and fecond Day af-
ter the incorporating of the Meal of Oar in
the



(149)

the Caxon, they give not above two gentle
Repaffings, fo that the Quickfilver may be’
divided, but not into too fmall Parcels; be-
" caufe before it hath gotten a good body of
Silver, it is fubje® to part itfelf over finely.
The Second is as abovefaid, that they put in
the other Materials dry, and not wetted with
Quickfilver, putting them in by little and

listle when it is moft in the Proportion, one
Part of Quickfilver to two of Pellets. Let

nobody deceive themfelves, for although the

Meal in the Caxon contain other Materials

fufficient, if it be much bathed with Quick-

filver, that it fhall be fecured from the former

Inconvenience ; yet contrarywife it will ra-

‘ther be fubjet to a greater Prejudice, for of
Neceflity the Repaflings will make Lis, and

if it happen by fome Accident, as it very

well may, that the Materials be quite con-

fumed ; inftead of the Lis made of them

will remain only Lis of Quickfilver. In

the Lis of Plate there is not that Danger,

that by the often Repaflings the Silver, fhould

be wafted or confumed ; rather it is thereby

better refined, and better embraceth and u-

niteth itfelf with the Quickfilver.

H 3 CHAP.
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"CHAP. XVIIL

Of divers Accidents, which bappen in the *
Way of Refining by Quickfikver, and
their Remedies.

: IN the Progrefs of this Kind of Refining,
- %= divers Accidents are met withal in the
- Caxons (or Chefts full of Oar ground to be
_ refined ;) all which are difcovered only by the
Quickfilver, which as in a Glafs reprefents
the good, or ill Difpofition of the Metals,
which 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 Quickfilver be very much charged
- above what it ought with Materials, that is
to fay, Lead, Tin, Iron, or Lime (which the
Spaniards call Quickfilver Tocade) it will
not appear 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 ftick 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 obftructed from laying hold of
the Silver. This Evil is remedied by much
~ Repafling, not without great Coft and Expence
of time: The quickeft and moft efficacious
Remedy is Copperas, or the Water thereof,
which
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whichI have fhewed how to make and tor

keep in the Thirteenth Chapter of this

Book : Put it into the Caxones at the fame

time as you do the Quickfilver, and other

refining Materials more or lefs, according as

there is Occafion, and you fhall inftantly fee

the Effe& of it. The Reafon whereof is plain,

for (as hath been faid) Copperas diffolved in

.Water converts the bafer Metals into true Cop-

per 5 fo that the Quality of Gold which they

had before, and wherewith they choaked the.

_ Quickfilver, being turned into Heat (the Pro-

perty of Copper) it is the Caufe of reviving

the Quickfilver : From hence isgrounded the

Pratice of putting Copper ground fmall into-
the Caxon,which is found very profitable for the

-Purpofe aforefaid : Hence alfo it comes to pafs,

that all Oar.of Copper, although it be rich, is-
not proper to clear Quickfilver with, or to be

ufed in the Refining to-make it Aplomar, un~

lefs 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 Effe&t is pro-

duced from the burnt Copperas that is in it,.
as may be feen.in their Compofition, which

for better Satisfaction I fhall here fet down.

Burn Oar or Copper, and grind it well 3
then with an equal Quantity of Salt knead it
into a body together, and having made it into-
Loaves, burn it again.

Others. do mingle but one Part of Salt, with
two Partsof Copper Oar, which they make
up into.a body and burn ; and to one Quintal:

‘ ' H. 4, of-
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of that beaten to Powder, they add half a
Pound of Filings of Latin.

Another Magiftral is made of Lamas.

Relabes and Salt, an equal Portion of either
foundly 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,
Relabes, 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
inventing fuch like Compofitions or Propor-
tions, 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 fays, treating of Copper, namely,
that it is begetten of Stones burnt,

Thefe Magiftrales are to be ufed with the
fame carefulnefs as hath been already faid of
the Materials; namely they are to be made trial
of before the incorporating of the Caxon, that
by thefe lefler Enfays it may be known what
Proportion is fit to be putinto the Caxon,ac-
cording to the Number of Quintals it fhall
contain; for if the Proportion do exceed,
another great Inconvenience will be produced
thereby, namely that which follows,

CHAP
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CHAP XIX
In profecution of the Chapter foregoing.

AN Accident contrary to that mentioned
in the former Chapter, and an Occafion
of great wafte of Quickfilver, is of the Co-
lour of Lead; thatis to fay, when it is-af-
fected with ne other Material Inconvenience,but
only that of Difcoloration; and the Damage
is the greater, if the difcolouring hath pro-
ceeded from Copperas, and that there be much
Quickfilver divided, and running loofe about,
Quickfilver fqueezed out of the Lumps, is very
round and lively ; if it be divided, the Parts
of it, although never fo fmall, do notrun in-
to a cylindrical Figure, but into a Spherical.
This Mifchief is cured by the contrary Ma-
terials, which as hath been faid before, cleave
unto the Quickfilver ; neverthelefs the Medi-
cine, which by it’s particular Qualities, At-
traction, and natural Sympathy, cures this
Evil, isIron ; which re-unites the Quickfil-
ver, and gathers it together into a Body after
it was diffolved, corrupted, and, in a Manner,
turned into another Subftance by the Coppe-
ras: Which fhall be treated of more at large
hereafter, when we fpeak of wafhing the
Caxons.
No certain Rule can be given, what Quan-
tity of Materials to put into the Caxons, - that
Hs have
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have failed in the Operation ;becaufe the Mif-
chief and the Caufes thereof are not always the
fame. But this general Rule muft be obferved,
that they do not repafs the Caxon with
Quickfilver, till they have firft enfayed a
fmall Quantity thereof, and thereby have un-
derftood what is neceflary. 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 ohe with another ; then mix this with
“the reft of the Caxon, ftir them very well
-together 3 for after this Manner the Medicine
will be beft, and with moft equality diftri-
buted in the Caxon : Efpecially if the Medi-
cine to be put in, be very fmall in Quantity.
Have a care to ufe the Means that is requi-
fite to avoid falling into the firft Inconvenience
- of overcharging the Quickfilver, and remedy
the fecond Mifchief with all poffible Speed ;
becaufe otherwife the Copperas will transform
the Quickfilver in fuch Manner, as if it were
quite eaten up and confumed. When enfay-
ing the Caxon, the Quickfilver is found in
the Bottom of the Purummia Veflel, divided
in fmall Grains not run together in a Lump,
itis a Sign the Refination is imperfect, and
that fome little hairynefs, or crifping encom-
pafleth the Pellets of Quickfilver, and hinders
them uniting. The Want of Materials is com-
monly the Caufe of this, orelie the over-much
- Allay of other Metals, which as well a. the
Plate attra&ls the Quickfilver itfelf. Repafling,
- the Relabillo burnt, by Reafon of it’s fharp
* cutting: Quality, 1s profitable to cleanfe the

Quick-
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Quickfilver. Some put in Athes, but the moft’
proper and natural Remedy for it, is that:
which they call Millo or Allum, which makes
the Silver white, and is very ordinarily to be
had in great abundance amongft the Mines
here at Potofs.; and-in Guaico de Santiago there:
is a Spring that runs continually with this Al--
lum Water. :

When the Caxon hath not been. repafled’
equally, or net ferved with as much Quick—
“filver as is neceffary, or in fome Places doth.
not unite itfelf with other Parts of the Quick-
filver, that had gotten Plate already, the
“€aufe thereof is'what they -call dry Plate: In:
Enfays you fhall fee it fwim- upon the Relabes
crifped like Froth, and if it be not skimmed:
off, and faved before the cleanfing 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 Quickfilver be dry,.
having neverthelefs Materials fufficient with it,,
it is no Inconvenience at all, becaufe it will:
unite one with another the better, or elfethat:
Part which the Materials poflefled, being:
wafted away, the other moift Parts remain. in.
the Quickfilver to unite itfelf with the reft of
the Pelléts. That dry Plate which wants Ma--
terials, cannot fafely be gathered together:

- by loofe Quickfilver, until the Caxon be rea--
- dy for cleanfing ; the proper Remedy for- this-
- is to repafs the Caxon with Pellets of Silver,,
not over {mall, fo fhall the dry Plate be cole
leCted together, and the greateft Part of. the-
- Lis alfo, if thére were any there,.

i
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CHA P XX

How to know whetber or no the Caxon be
ready for wafbing.

HERE can no certain time be pre-
fixed, wherein one is obliged to wafh the
Caxons. It’s Maturity is haftened by fre-
quent Repaffings by the outward Heat of the
Air, and the inward Heat of the Copper or
Copperas, and other Things of that kind of
Virtue, and fuch as clear and purify the Sil-
ver ; a principal Caufe whereof is the burning
of Metals, On the contrary, the Work of
Refining is prolonged and flackened by fewer
Repaflings, if the Air be Cold or Froft, if
the Caxon be over foul, that the Quickfilver
Jofes it’s clearnefs in pasding through: But let-
ting pafs thefe, and other Accidents, let us
come to the Point of gathering out the clear
Silver mixed with Quickfilver, leaving the
Earth behind, which is called wathing the
Caxon, whereunto no fmall Experience is ne-
ceffary: For if the Caxon be not ripe for wafh-
ing, that Plate which the Quickfilver hath
not laid hold on, is likely to be utterly loft,
or if it be not, it mu!{ be ground over a-
in, fo that at leaft one lofes much time and
abour, and Silver too in the Repaflings, he-
fides other Hazards,

Th
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The Rules hitherto delivered for the Dif-
covery of the Difpofition of the Caxon are
fubject to verygreat Error; fuch as it’s appear-
ing fo well to Sight as if there were need of no
more Quickfilver ; to find the Lis of the Plate
all gathered together and finifhed, and that of
the Quickfilver beginning to come ; the Sub-
ftance of the Plate, and Quickfilver 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 Quickfilver hath
gotten all the Plate, which it ought to do ac-
cording to the Proportion fhewed 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 Signs than
hath been already mentioned, wafth not the
Caxon ; but take more fmall Enfays thereof,
whereby you fhall eafily prove what Plate it
contains, and what Remedy is neceffary to
bring it to full Perfi ¢ton : Which when it is
attained, and the refined Subftance alone con-
tains the aforefaid Proportion of Quickfilver
and Pellet, ftrow fome Quickfilver 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
three Parcs Peilet, and two of Quickfilver :
Orat/'leaft two of Pellet and one of Quick-
filver. Then gather up fome of the Lis that’,

" remains, and put it to the dry Plate, and to
the whole Mafs of Pellet, whereby they will
be more weighty, and fink better to the Bot-

. tom
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tom of the Caldron, and will rife and wafte-
lefs in the boiling. Throw Quickfilver alfo
loofe into the Caldron (which they call a Bath;)
when it begins to be liquid, incorporate there--
with that which the Caxon contained, and it
will help to unite it the better ; and the more
Quickfilver there was, the fewer Inequalities.
like Oyfter fhells will be produced.

"CHAP XXIL

‘That the wafbing of the Caxons cauferh
the lofs and wafte of Quickfilver.

' AL L the Inconveniences that are and have

been found in the Wafte of Quickfilver,
which they term either Lofs or Confumption
of it, are caufed by the wathing the Caxons :
Until then nothing hath been loft ; 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 Quickfilver nor Pellet of incorporated
Metal in the Caxon. For Adcidents alone as
. hath been faid, cannot alter the Quickfilver
fo as' to corrupt and deftroy it’s Subftance 5
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 Quickfil-
ver is made over thin without body or weight.
. as itwere; fo that it hath pothing to fink it
to
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to the bottom of the Caldron; and with the
ftirring the Caxon when they wath it, it mix-
eth itfelf with the Dregs and Dirt, and goes
along with them, and there wants more or lefs
of the Quickfilver which they putin at firft,
according to their bettet or worfe ftirring the
Caxon and Quantity 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 Quickfilver, as
they bave gotten Plate, therefore the Quick-
filver is really and truly confumed in the
Operation, not animadverting the Evidence
to the contrary, which continually paffeth
through their Hands ; namely in the Lamas
and Relics of the Caxon where the Quickfil-
ver hath oftentimes ftaid behind, accompanied.
with a confiderable Quantity of Plate : 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-
lofophically fay, the Caufe of the Confump-
tion of the Quickfilverproceeds from the Con-
tention and Combat, which it hath with con-
trary Qualities before it can lay hold on the
Plate ; and that thereby it is debilitated and
confumed. Thefe Men fiy fomething to the
Purpofe, if they could demonftrate the con-
‘trary Qualities that are between Quickfilver
and other Metals, between whom there is ra-
thera great Sympathy and Agreement, Quick-
filver 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:
: the
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the Effe@® which they fuppofe, namely the
Deftruction of Quickfilver follow: And there
is certain Experience to the contrary, and here-
after fhall be thewed a Way how to recover
all the Quickfilver, even out of the Caxon,
that is moft fpoiled in Operation, and fomoft
difficult to do it in.

CHAP. XXIL

The true Caufes of the Lofs of Quickfilver,
and their Remedies.

HE Repaflings are rhe remote Caufe of
wafting of the Quickfilver, which is
- thereby ftrained and divided into very fmall
Parts which they call Lis: And although into
whatfoever Oar, Earth or Sand, you throw
uickfilver, and repafs it, you fhall find the
Effe& aforefaid, yet itis moft of all experi-
mented in thofe Oars which are called Soro-
ches ; which by their Weight and glafly Qua-
lity, do more eaflly cut afunder and divide
the Quickfilver into minute Parts.

Copperas is of it’s own Nature a violent
Caufe of extenuating the Quickfilver,
as hath been often faid; and hath been
the Caufe of the wafte of the greateft
Part of the Quickfilver that hath been de-
ftroyed. There be other Caufes, which ac-
company and affift the two former in working

thry
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this ill Effe®: One is the Salt;which they ufe in
refining, and wherewith they wath the Cax-
ons, which every body knows thickens Wa-
ter; whereby not only the fmall Lis of Quick-
filver, but alfo heavier things fwim and can-
not fink to the bottom.

The Lamas which is mingled with the Wa-
ter, and troubles it in the Caldron, thickens
it, and doth yet more refift the finking of the
Quickfilver which ftays and is thrown away
together with it.

Laftly, the Motion of the Inftrument where-
with they ftir the Caxon when they wath it
by condenfing the Force of the Caufes afore-
faid, hinders the Lis from finking, and croud-
eth it up to the top. The ordinary Repaﬂin]%:
in this Way of Refining cannot be wholly
excufed in this Matter ; but if the Rules alrea-
dy taught be carefully obferved, the Damage
will be the lefs, Likewife already hath been
fhewed the Way to clear QOar from the Cop-
peras, and to clear the Margagita’s from their
heavy and glafly Qualities. Salt may be got-
ten out of the Caxons two feveral WaBs, and
preferved for Ufe to the faving 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 asis neceffary,
that all the Water may run to one Port of it;
where there muft bea Hole for it to run out at
in convenient Seafon, but ordinarily kept
ftopp’d. When the Caxon is ready for wafh-
ing, fill it with abundance of Water, opening
and ftirring about the Oar with the Hove, that

the
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the Water may penctrate through it the better:
-And having done fo a pretty while, open the
~ Hole, and let the Water out into a Veflel
piovided on ,Purpofe to receive it 3 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 the Water that comes out
doth not tafte brackith. If the Caxon was
to. have been wafhed in three Caldrons, wath
it in fix, whereby the Water will come out
twice as clear, and with very little Mud or
Sediment. .
-+ The Peftle wherewith they ftir the Caxom,
muft not be ufed always in the fame Hand,
becaufe the Circles going conftantly parallel,
the fmall Parts of the Quickfilver, and the
dry Plate go along together with<them ; and ne-
ver encounter one another to unite them-
felves 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 wathing Places, put into the Caldron a
thing like a broad Peel, whieh oppofite to the
Courfe and Motion of the Peftle may difturb
the March of the Quickfilver and dry Plate,
and caufeall the Content of the Veflel to meet
and unite ; excepting that which is at the
Bottom, whereof there is no Neceflity, becaufe
of the Bath which it is to fuffer. Cover the
Veflel with Plates of Copper, or Iron Quick-
filvered, to which Side foever of the Veflel
the Lis comes: It may ftick thereunto, when
the Caxon is wathed ; the Lis is eafily ‘gotten.
together.
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together, by fweeping the Sides of the Vefll
with a Piece of Shoe Leather, a Piece of a
Hat, ora Piece of Cloath,

CH AP XXIIL

To make the Pine Apples, and to clear them
of the Quickfilver.

AV IN G taken the Plate and Quick-
filver together out of the Caldron, arnd
ftraining it through two coarfe Clothes wetted,
to make them the thicker; having beaten it
alfo with a Battledoer to fqueeze as much
Quickfilver through the Clothes as is poffible :
Make Pine Apples of the dry Pellets inMoulds
fitted for that Purpofe 3 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-.
dred Pound of Pellers will produce twenty
Pound Weight of Silver. The Pines that
are made of richer Qar 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 Quickfilver
though never fo carefully, fome fmall Parts of
the Silver will go along with it, and the
more in Quantity by how much the more
Moifture there was in ‘the Pellets when they
began:
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began to ftrain them : T he like whereof is feen
in Water mixed with Clay, which although
it be ftrained with never fo much Care, will
not look clear and pure, but muddy and
troubled, by reafon of it’s Mixture with the
Dirt; and the greater Quantity of Water there
was, the more Dirt ftrains through along with
it ; but letting it ftand quietly a while, it will
fettle and gather itfelf together, and leave the
Water clear. In like Manner, in the Veffels
wherein they preferve the Quickfilver after
they have done refining, and made the Pine
Apples, after a few Days the Pellets of Silver
will fertle and gather into a body together. In
the refining Work of St Catharines in the
Lspes out of the Veflel, wherein they kept
their Quickfilver, I faw as much Plate gotten
of the Kind aforefaid, as would have made a
great Pine Apple,

If the Quickfilver be heated, it becomes
thinner, and will carry away more Silver in
the Straining; alfo when the Pellets are ftrained,
that are gotten by boiling, although it be done
with very much Care, yet Plate will pafs a-
long with the Quickfilver ; and if you will
letit ftand a Days time to cool and fettle, and
ftrain it again, you will get more Pellets of
Silver.

The Lofs in clearing the Qar again from
the Quickfilver hath been great and irre-
coverable, as may be guefled from the Ex-
periment thereof in this imperial City at this
prefent, when the trading in Metals runs but
low: And yet communibus anmis above thirty
thoufand Pieces of Eight are wafted by the
Expence of Quickfilver, How vaft a Sum thz

ha
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hath been fpent by Quickfilver, in the many
other very rich Mines belonging to this
Kingdom. T his Inconvenience hath proceeded
frem want of Care in feeing that the Canones
and Caperucas (which are the Names of the
Veflels they ufe in the recovering the Quick-
filver) be made of very good Stuff, and fhut
cutioufly clofe in the Place where they join
together., The Clay whereof ufually they
are made is very fpungyand full of Pores, fo
that the Water foaks through and fweats out
at them; then it is no Wonder that the
Quick-filver attenuated by the Violence of the
Fire (which widens the Pores of the Veflel
alfo) evaporates through the fame, and is ex-
haled and loft. To fay that any Part of the
Quickfilver is deftroyed or peritheth by the
Heat of the Fire is only the Imagination of
thofe that underftand not the Uniformity of
i’s Subftance, as hath been fhewed before.
Make the Caperucas and Canones of fuch
Stuff as you make the Crucibles, and that In-
convenience will ceafe, and the Veflels 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 Auftria, O-
rure, famous for Abundance of Mines both
of Gold and Silver, on the Top of a little
Hill which ftands above the Church of the
Rangueria, there is a little Vein of white
Earth, whereof they make Veflels for Ufe,
which after they are baked become fo clofe and
firm that they are not inferior to the beft
China. 1 was the firft that made trial

and
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and publithed the Ufefulnes of it for the
making of Crucibles with very good Succefs
t6 thofe that had need of them. And Ido not
doubt but there is fuch Kind of Earth about
this City of Potsfi, where nothing hath 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
fhort 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 Veflels, the better with the
Scum or Drofs of Iron greund very fine, and
make it up and bake it very well; and there
fhall not be fo much Quickfilver loft in the
Ufe of them as is.by .thofe now in common
Ufe. The. Canones muft be glaz’d on the
Infide, the Caperucas mot; becaufe the violent
Heat will melt the Glafing, and make it
un,. '

CHAP.
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CHAP. XXIV.

Otber [afer Ways of clearing the Pine
Apples from Quick-Silver,

T HE beft Veflels 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 Veflels
may the better endure the Fire, they cover
the Copper Veflel with a Coat of good earthen
Ware on the “outfide. Not many Years ago,
fome People began to ufe thefe Copper Vef%els
cafed with earthen Ware, and left them off
again, becaufe they underftood not the Nature
of them, nor how to ufe them. ‘The like
bappened in the Province of the Chickas, which
cafed their refining Veflels asabove faid, be-
caufe they heard that in their Neighbourhood
in the Lipes, I was working after that Man-
per.. The Caufe of thefe Miftakes fhall be
fhewed in the Difcourfe which follows. .
The fhorteft, beft, and moft fecure Way
of clearing the Pine Apples from Quickfilver
is in this Manner. Make a deep Veflel of
Iron wider at the Top than at the Bottom,
containing more or les according to the
Quantity of Metal intended to be cleared at
one Time : Set it upona Trevet of flrong
carthen
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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 fhall
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 fhall be
found moft convenient to give Refpiration,
Difpofe the Veflel aforefaid in fuch Manner
as they do that which they call the Cannon
in the ordinary Way of ufing Quickfilver; fo
‘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 Veffel
to be put a-top of it, which may ferve in-
ftead of the Caperuca. Put the Pellet (or
Mettle aforefaid) well kneaded together in
" Cakes of what Form you pleafe into the Vef-
fel, andleft the Plate fhould melt and ftick to
the Iron Veflel, let it have a thin Coat on
the Infide of earthen Ware; or fuch as Cru-
cibles are made of. Cover this Veflel with a
large 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 floping, the Cavity whereof in the
narroweft Place, namely the Extremity, let
be no leffer, than the Bignefs of one’s little
Finger. Letthe joining of the Limbeck with
the Veflel below it, be ftopped very clofe
with Galt ; then in a fecure Place, that doth
not feel the Heat of the Furnace, let there be
g}taaced a great Veflel of Stone or of other

tter full of cold Water ; whereinto let
the Nofe of the Limbeck enter two Finger's

Breadth, Blow up the Fire in the Furnace,
from

—



R,

e



I il

Il'lllllllllﬂlll Iulllllﬁlﬁhﬂlllﬂtﬂ% um!ﬂfﬂg

lIIIlII Hinm L
il ulwlmmmnum L
) N mni'uh‘!%‘%ll!‘dﬁﬂ%ﬂ
Jlmwlwnuu i i
i m

W"wmmmmmmm
lnllmu

§?=

=
§E

L

igized oy GOOQIC
C



( 169 )

from which the Quickfilver flying in the
Form of Vapours to the Top of the Limbeck,
the Coolnefs thereof prefently reduceth it intoa
Body again, which runs down through the
Nog into the Veflel of Water aforefaid. The
Limbeck fhould now and then be cooled on the
Outfide with wet Clothes, and the Water into
which the Quickfilver falls as it becomes warm
fhould have more freth Water added to it.

- Here place the Cat.

* A. The deep Veflel of Iron, or Copper.

B. ‘The Head of the Limbeck.

C. The Nofe of it. ‘

D. A Trevet. '

E. A Bafon or Veflel of Water to reccive
the Quickfilver 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 Vefiel looks 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
excufed, by making the Place where the
fhut 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 Outfide,
and fill it two Fingers broad, fo that the lower
Veflel may come up very clofe upon it, and
cannot eater further into it, A little lodv‘vac;
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than the Caperucas come, are placed the
Candleftick-Foot, as they call it, whereupon
they fet the Plate and the Pine-Apple. The
Candleftick-Foot comes up about four Fingers
higher than the Mouth of the lower Veflel,
which they call the Canpon ; in the which,
on . the one Side, four or fix Fingers lower
than the Fire ufed to be, enters in a fmall
Pipe of cold Water, at a Hole made for that
Purpofe in the Cannon, without difturbing
the Caperuca at- all, becaufe 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

. Quickfilver without any Prejudice.

If one feparates the Quick{ilver 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
lower Veflel ; fo that the other Veflel may
eafily be let in and out, wherein the Quick-
filver is to be faved. Into this Circle the Lim-
beck muft be fitted, and, to prevent it’s being
blown off with the Force of the Vapour of the
Quickfilver, the Limbeck muft be kept down
with Weight on the Top of it, or tying it to
fome other fixed Thing; or makinga Ring on
the Top of the Limbeck, pafs a Bar of Iron
through it, both Ends whereof afterwards re-
maining fixed in two Walls built on each Side
of it for that Purpofe.

Tbe End of the Second Book of ALoNso
Barsa’s Ant of Metals.
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(%) me to take in band this
Yes Tafk, I will declare fome
1” few of thofe that may give

S NICGIA 1he beft Satisfaltion to the
Reader in this Manner following. Firft,
-awben I confidered the great Number of
Treafure and Riches which lieth bidden in
the Belly of the Earth, and doth no Good
at all; and alfo the great Bemefit which
might accrue to diverfe Kingdoms and Coun-
tries, by [etting People 1o Work, not only
in the difcovering shem, but alfo in the
Jeveral Operations about the Digging, Meir
ing, and Refning of them s alfo when I
I3 confidcred



To the READER.

confidered that the moff Part of the Mines
bitherto difcovered bave come by mere Accs<
dent, I thought that I could mot be better
employed, than to give Rules and Diretions
for the fame. For though it is not impof-
Sfible, that if two Men be fent to feek a
Thing that is loft, and one of them be hood-
wink’d, and the other bave the Ufe and Be-
nefit of bis Eyes, yet the Perfon boodwink’d
may cafually flumble upon it 5 mevertbelefs
it 45 twenty to ome that the otber fbould bave
Sfound it before bim. So in this Cafe, I
dare bazard a Wager of twenty to one, that
there will be more good Mines difcovered
within feven Years after the divulging of
thefe Rules and Direttions, than bath been
in twenty-feven Years before. Alfo when I
confidered that many Minerals found out by
. Accident bath come to -no Giod, by reafon of
.the Diftance of Place from Refiners, and
. Men of Fudgment and Experience ; for that
the Finders thereof were loath to come fo
Jary and [pend fo much Money upon an Un-
certainty, as the Trial thereof would require,
I thought I could not do a better Deed, than
‘to fbew the Manner of fuch Trials, in fush
plain Manner, that every Man may try the
Jame in bis Ship, or Chimney Corner, with
bittle Coft and Labour,

And



To the READER.

And the Truth of this I can witnefs by
Experience, for when I was a Youth, and
bad no Skill in thefe Affairs, I bappened.
upon a Mineral fair to fee to, and could.
fnd no Man nearer than an bundred Miles.
which could inform me of the true Value
thereof 5 whereupon, rather than to be at
Juch Charges as the Trial reguired, I
fuffered the fame to be neglefied.

And though that the Rules and Diretions
given in this Book be exquifite, and give
firong Signs of Metals and Minerals, yet
I would be loath that any Man fhould be
thereby animated to take in band great
Voyages, and confume bis Eftate in the
Purfuit of this Defign, deeming them to be
impoffible ever to fail, but rather to make this
a Part of bis Bufinefs, when be [ball come
to fuch Places as yield firong Probabili-
ties, '

And fo far I am from envying the former
Ways in finding them by accident, that I
bave partly taken this Pains, that thofe
which [ball bereafter be found by aceident
may not be negletted, as I comjeiture, that
many bave been by my own formerly men-
tioned. :

For I could wifb that many Men bad the
like Fortune that one bad, who in the climb-
ing up of the great Mountain Potoli, in the

‘ Kingdom
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Kingdom of Peru in the Weft-Indies, took
bold of a young Tree to fay himfelf withal,
anid thereby plucked it yp by the Root.r,
awhereunto there did adbere o0d Silver Oar
which being tried, and fozmg rich, bath ever
Jinee ‘been wroug, bt upon, and innumerable
Treafure and chbe; bave therehence been
digged, to the Value of many bundred M-

lions of Pounds Sterling,

Your bearty Well-wifber,

G.P.

THE



ERBEREQOHRBRE

THE

CONTENTS,

Cuavr L

WHEREIN is demonfirated the ma-
tural Caufe of the Generation and Pro-
duttion of Mountains and Metals ; where-
by the Scekers may obtain-a good compe-
tent Meafure of Knowledge to guide them
where to feek for the other external

Signs, Page 172

CHav. IL. Wherein is fbewed the Signs of
-Mines and Minerals, with the ner

bow-to work to find the fame. 177

Cuavp. III. Now that we are come to the
Melting and Refining of Metals, I will
begin Jij! with the Oar of Lead, becaufe
that is one of the moft common Metals
found in thefe Nortbern Countries. 180

Cuav. IV, Wherein is fhewed. the Opera-

tions of Tin. 184
Cuavr. V, Wherein is [oewed the Opera-
tions of Irom. - 187

CHaAP.



The CONTENTS.
CHav, VL. Wherein is [bewed the Opera-

tions of Copper. 188
Cuavr. VII. Wherein is foewed the Ope-
- rations of Silver. 191

Cuavp. VIII. Wherein is [hewed the Ope-
rations of Gold, and real Experiments
_-whereby any Man may prefently try whe-
.-ther any. Piece of Gold be true.or counter-
Jeit, withowt defacing or altering the
_ Forsm theresf. 194

Cuavr. IX. Wherein is fhewed bow true
and perfeft ‘Gold may be made by 4bt,
“aith -Lofs to the Workman. 199

CHar. X. Wherein is fhewed the Opera-
tions for fome of the inferior Metals. 202

Cuavr. XI. Wherein-is foewed the Ways
to find out Pit-Coals alfo the natural
Caufe of the Generation of them, by a
Dlain Demonfiration. 204

Cuapr. XIL. Wherein is Jhewed a perfefs
Way to-try what Colour any Berry, Leaf,

" Flower, Stalk, Root, Fruit, Seed, Bark,
or Wood will give; alfo a perfeii Way to
.-make Colowrs fixed, whish will mot abide
the ordinary Way. ; 209

Books



Books printed for and fold by O. PayNE.,
Lately publifbed, beautifully printed in one large
Vol. 8vo. Price neatly beund, gilt, marbled, &c.
6s. {inely bound in Morocco, gilt Leaves, finifbed
with a Border of Gold on the Covers, 8s. 6d.
1. TRRA veLs through the whole Empire
of CHINA, viz. 1. Voyages from
Siam to Pekin, and Reception there by the
Emperor. 2. A Defcription of the (gities,
Houfes, and chief Buildings. 3. Of the China
Soil, Canals, Rivers, and Fruits. 4. Of the
peculiar Chara&er of the Chinefe Nation, its
Antiquity, Nobility, Manners, and it’s good
and bad Qualities. 5. Of the Oeconomy and
Magnificence of the Chinefe. 6. Of the Lan-
guage, Charalter, Books, and Morality of the
Chinefe. . 7. Of the Wit and Temper of the
Chinefe. 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 Conqueft of China by the
Tartars ; 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 LEw1s LE
CoM TE, Tefuit, Confeffor to the Duchefs o
Burgundy, Zn& one o, j;}{ French King’s /Ma{
- ‘thematicians. ‘Tranflated from the beft Paris
* Edition, by an eminent Phyfician, and adorned -
with feveral curious Copper-plates.

2. Ray’s Proverb:, and North Country
Words, &c, printed together; a new and
beautiful Edition, containing many inffruitive
Maxims for all Degrees of People, from the King
to the Cobler ; gilt, &c. 5. The Curious may
have it beautifully bound in Morocco, finifhed
with a Border of Gold on the Cover, and gilt

-Leaves, at 7 s, 64d.



DISCOVERY
Of all SorTs of |
Mines, Minerals, &c.

CHAP L

%erem is demonfirated tbe natural Caujé
of the Generation and Produition.. of
Mountains and Metals ; whereby 'the
Seckers may obtain a good competent Melt
Sure of Knowledge to guide them where to -

, ﬁ‘ek Sfor tbe other Eternal Signs.
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OLOMON faith, that Hope
deferred breaks the Heart s but
the Defire obtained, is a Tree

) {' Life { If Hope only deferred
=% break the Heart, then Hope

fmﬁrauﬁ needs break it a great deal
more.
To
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"To the End therefore that our Hope may

not be too frequently fruftrated, I will firft de-
clare the Places where there is no Probability
to find out Metals, and afterwards I will
thew where there is firong Probability : And
then in the next Chapter I will fhew how to
go about the Work, to find out the ftrong
Signs which may rightly guide the Seekers to.
obtain their Defire.
_ And firft, there is no Probability that any
Metals canbe generated near unto the North
~.and South Poles of the Globe, for thofe can
by no Means have any convenient Matrix far
Afuch a Generation, being by all Probabilities
nothing  but two Iflands of Ice ; for if they
were any Thing elfe the Courfe of Nature
muft needs alter, and change, and run pre-
[fently 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 muft needs be in
“the Northand South a céntinual Condenfation
of ‘Air into Water to fupply the fame again,
elfe the Motion- cannot be perpetually cir-
cular.
 Now whereas 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 Form of Snow, ‘Hail, or
fome Subftance of like Nature, which there
cannot melt in the Superficies for Want of
Heat, itis very probable that thc new Accre-
tion this Wv:)y produced, doth prefs down ftill
with it’'s Weight the faid Iflands of Ice ta-
wards the Center, where the central Heat
melteth it off continually, by which Means

I3 - the
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the fpherical Form of both Earth and Water
are perpetually preferved.

And if any Manbe 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 Farthing, al-
though I had a Device thatthe 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 Gereration, the Reafons whereof

“will prefently follow.
" Now that we have left us no other Places to
feek inbut the rocky Mountains, I will fpend
“the reft of this Chapter in demonttrating the
"natural Caufe of the Generation of Rocks,
Mountains, and. Metals, and fo proceed for-
“ward,
And firft, I will fet down the Opinion of
~ ‘others with their Confutation; and laftly, the
“Confirmation of my own Opinion by irre-
‘fragable Demonftration,
Some have thought that the mighty Creator
- made the vaft, deformed, and craggy Rocks
#nd Mountains in the Beginning. But this
appeareth to be an Opinion, whereby great
Dithonour may refle upon the Creator, who
‘befides his Omnipotent Power, doth conti-
nually make ufe of his admirable Wifdom,
and exquifite Artifice in all kis Works, and
made nothing deformed or unfit for the ufe
for which it was created : Now the Earth
being cordained to bear Fruits for the Ufe of
Man, and Rocks ate not fit for that Purpofe,
I . .. it

! v
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it plainly appeareth that they came not by Ac-
cident, ,

Some others have thought that they came
by Accident, but yet that they were produced
by Accreation in Length of Time, even as
Warts, Tumours, Wenns, and Excrefcences
are engendred in the Superficies of Mens Bo-
dies: And of this Opinion I myfelf was in
my Minority, till fuch Time as by practical
Experience I found out a more probable Opi«
nion.

Now for a plain Demonftration, let this
Experiment following be tried, and I make
no Queftion, but that it 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 fubteraneal 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 notin too hard, thenlet it
be luted, and fet in an open Furnace to diftil
witha temperate Fire, which may only kindle
the faid Subftances, and if you work exqui- -
fitely, you fhall find the faid Earth petrefied,
and turned into a Stone : you fhall alfo find
Cracksand Chinks in it, filled with the moft
tenacious, clammy, and vifcuous Parts of the
faid 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

.. s 14 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 Mountains,
out of the moft clammy and glutenous part of
Jthe faid Vapours there adhering, where the
Cold gave them leave to be ccngealed and con-
denfed.

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 loofe earth, and to leave the
more firm Ground, and rocky places higheft ;
but whether this was done by Neab’s Flocd,
or by the Sea 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 Moticn of the Water may work upon it,
anid you fhall find it worn moft in the loofeft
Places, and leaft in the more firm compa&ed
Places; thereby fhewing the natural Caufe of
Mountains and Vallies, Alfo if a River
fhculd be turncd out of it’s Courfe, and the
Bottom thereof accurately cenfidered upen,
how the Water by it’s Motion hath worn
away the Earth moft in the loofeft Earth, and
leaft in that which is more firm, it doth evi-
dently demonftrate the ratural Caufe of Hills
and Vallies, and tke Unevennefs of the Earth
caufed by the Motion of the Sea in former
Ages.

CHAP.



CHAP II-. .,

Wber;'in is fewn' the Signs of Mines and’
Minerals, with the Manner bow. to work
“to find the fame.-

“7 H EN we come to the rocky and craggy

. 7 Mountains, the firft thing we are to ob—
ferye,. is the. Barrennefs of them ; for the:
more ‘barren they are, the greater Probability
thercl-. is- that they contain rich Mines and Mi--
nerals,

The next Work is to find out' the Springs-.

of Water iffuing out of the-faid Mountains,.
.and thofe.being foynd, a:‘Quantity of the faid.
Water is to be boiled in a -new clean Pipkin,.
-to the: Confiftency. of thin Oyl; but not fo-
thick. as a Sirrup, and.when it is-almoft col,.
then to put in an Urinal, and to fet it in the:
- eoldeft Place that can be found for three Days,.
then to play the. Phyfician, and to obferve-it
- 8xquifitely what Refidence it yieldeth : If no--
- thing Rttlebut a black Earth or Mudd, it is a:
-Sigmyaf Coals : if fome Part theréoFthéot ift--
. to fce, oraSubflance like Ice or Vitriol, then:
.to obferve the Colour thereof ;-'if ‘it be green-
or blewifh, it is an evident §jon of Copper 5 if

Whitiﬂ}, then it ?my ﬁgnify 2 nY Othﬂ Mem\‘.

. without Exception;

oo
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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 tll
you find fome Grafs growing right upon the
Top of the faid Crannies; and then to obferve
diligently the¢ kind of .that Grafs, and how it
differeth from other Grafs, ordinarily growing
in the fame Mountain ; not only in Form, but
al{o in Colour, which Colour fheweth the grea-
teft Difference in the Heat of Summer; for the
fubterraneal Vapours iffuing out of the Orifice
of Mines differ from thofe which iffue out
. of more.folid Places of the Mountains.

The next Work is to fee if there bé any
Marcafites to be found in _the Superficies of
the faid Mountains ; which though they are
ufually of divers Colours, and feldom ‘good
for any thing, yet they are ftrong Signs of
Minerals within, being themfelves the %pume

~and Froth of the better Meuls, breathed forth,
. even as Drink breatheth up xt s Yeft or Froth .
_ to the Superficies. . - .
. Ard if they be; put in -an; ordmary Fu'e,
they will turn black, . and yickd a Smell of
Brimflone, . Arfenic, Antimony, or fome other
thing, commonly called or kmown by the
“Name of a middle Mineral.. . -
" The next Wark is to try the Operatlon
‘wnh the Virgyle divingy 33 benéath'is “decla-
“red.; -and. where .it, {beweth:ithe froxigeft
~.Slgns, as is likewife heneath taughe; and alfo
‘the Place is, moft accompany’d with the
.other Signs formerly mentioned ; there, by
ng or boaring, try .your Fortunes.
he Operatlon with the Virgdla divina
is thus to be performed Some obferve a fet

.. _ , . 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 to 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 ty’d it to my Staff, in
the middle, with aftrong Thread, fo that it
did bang 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 fheweth 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 muft
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-ftone, drawing
Iron to-it by a fecret Virtue, inbred by Na-
ture, and not by any Conjuration, as fome
have fondly imagin’d, _ .

And the Reafon of this my Opinion was,
becaufe: that in divers of my praical Ex-
periments I have obferved an Attra&ion be-
twixt feveral things, like that of the Load-
fione and Iron; and if it were to good Pur-
pofe, I fuppofe that I could fhew more Expe-
rience of that Kind than any Man in Eng-
~ I16 Now
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Now in the new Plantations, as New:
Eugland, Virginia, Bermudas, &c. where it is
like 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-
gleGted, were a Shame to the Planters ; for
thefe Mines if they prove rich, would yield
more gain in one Year, than their Tobacco,
ind fuch Trifles would yield in their whole
ives.

"CHAP. I

Now that we are come to the melling and
refining of Metals, I will begin firff
with the Oar of Lead, becaufe that 'is
one of the moft common Metals found it

" thefe Northern Countries. -

THE firt Work therefore to.be dona, is

*- to have a little. Grate of Iron. about 2
Yoot broad,. like fuch as are ufed in a Still
to make the. Fire upon : ‘This is to be placed
in your Chimney-corner with loofe Bricks,
one Thicknefs underneath, and empty in the
Middle, to give Air to the. Fire; then lay
anore Bricks “above four Courfe high, raund

) 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 midft where--
of fet your Melting-pot, with one Pound of
Lead-oar, and four Ounces of Filings of Iron-
mingled together,. and fo blow to it ftrong-
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 off the brittle Cinder lying upon the.
Top of the Metal with an Hammer, till
none be left but the malleable Metal, which.
you may aflay and. refine in: the Manner
following :. Take a: little Teft made as be~
neath, and place it in the middle of your
Chimney ; lay Afhes about it, about fix In-.
ches broad, and as high,. or rather. higher.
than your Teft ; lay Bricks about.the: Afhes
to hold them up; one Brick Thicknefs, and:
two Bricks broad, then.lay about-half a Peck:
of Char-coals upon the- Teft- kindled, and:
when they are almoft confumed, and the
Teft red hot, put them by-a little inithe midfhy
over the Teft, and lay over a piece of good:
Oak-wood .abput five Inches fquare, and:
eighteen :Inches long ; lay it fo upon-two.
Tyle-fheards, that it may lie-about an Inch
and-an half above the Tefl,. thén - lay: on
more ordinary - Billets and fome. Char-ceals
amongft ; make the Fire about it fo ftrong as
to roaft a_Pig, then blow to.it. a little, -till
the Fire burn clear,. then put upon the Teft
two Ounces of your Lead, and blow to it
gently, and in three quarters of an- Hour,
all the Lead. will be confumed, -and.the, Sihgl:ls
o wi
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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
Gold-fcales, and fo caft it up how much there
is ina Tun of Lead. I have thus try’d many
Qars, 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 holdeth fome Silver, yet it is not
worth the Refining, unlefs it yield eight or
ten.Pound upon a Tun at leaft.

The Teft may thus be made : Firft, let
a Smith make a Ring of Iron about four
Inches wide, and two Inchesdeep, and a quar-
ter of anInch thick, and as wide above as be~
neath,  and without 2 Bottom.

Then burn. Mutton and Beef-bones in
the Fire till they be white ;” then beat them
fmall in .a Morter, and fearce them fine like
Meal ; then with a‘ littke -Beer or Water
temper a fmall Part therdof like Pap, then
put fo.much more of the dry Powder by
little and little,:as will make it fo fhiff thae
it will be made into -a.!Ball,: but remain
clammifh, betwixt Powder and Pafte ; then
with a Peftle ftamp it: gently into: your Ring
till it be Top-full, being fet upon - an even
Board, then 'ﬂ-amir it a little lower ‘in the
Middle, then at the Edges, and fmooth it with
a flight Stone, or fome round Glafs, fo fet it
in the Chimney Corner, to dry a Day or
two, and it is ready for your Work.: v « -

I’ you put a. quarter-of 4dn Ounce of San-
divert, and a6 mach Sak-petre mingled toge-
1 ther
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ther with your 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, - N

And if you want Char-coals, you may
burn Wood in an Oven, and .when it is red,
and hath done fmoaking, you may fet up the
Oven-lid, and damp it. :

Or you may do the like in an open Chim-
ney, anddamp it in an earthen Pot, or cover
it with Afhes; or damp it ina Hole in the
Ground, by covering it with a Cover, or with
Afhes. I

Any of thefe Coals will ferve to make your
Aflays and Trials. As for Dire&tions for. great
Works here is nothing intended in this little
Book ; but only to be fure whether the Work
will quit the Coft ; which if it will, then.Pro-
vifion for great Works will eafily be brought
to pafs.. v S
‘ ind if you want Pots, thigm may be at choice,
whether you will buy- the fame at the Gold,
fmiths, or Potters in Londsn;  who fell Flan-
ders Melting-pots, or make them yourfelf. by
this DireCtion following : I -

Take right Flgnders Juggs, fuch ag they
Gfually. put Bottle-beer 1n, beat them to fine
Powder, and fearce them fine as:.Meal; take
of ‘this Meal . four Pound; of the fine; Pows
der of Tobacce-pipe Clay one Pound, temper
them together with the red faitith Water, thae
iflueth out of an Horfe Dunghil, beat it ftrongly
wpon .a broad Board with a Rowling-pin, till
it be THfF Pafte, then fafhion. your .Pots,ypon
a piece ‘of 'Wood, turned like’a Top, onlly
\ Y ee et
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Iet the tharp End of the Top be thicker and”
flatter than. an ordinary Top ; then fet them
to dry in your Chimney Corner a Day or
two.; when you ufe them, fet them in the
Fire at the firft kindling ; and fo let the Fire
fieal upon them till they be red hot ; then
put in your Metal and Ingredients, and cover
it with a. Tile-fheard, or cover of Iron, and
fo melt it down.

4 3

IEY A

U H AP IV,
 Wherdn is Med~tbc Operatisns of Tin:

T HIS Metal nmay be melted down like the.
Lead, only omitting the Filings of Iron;
but-when- it 1s melted it 1 ot malleable, till it
be compounded with certain Proportions of
other Metals, which I will ‘frot declare, be-
caufe it is a Secret of Weight belonging to
the Pewterers Ttade, - o
" And as for refining of it, I am fure if
cannot be done by any Artifice ; for I fuppofé
that I ‘have'try’d more Experiments about it,
than-any tenh Men in ‘England, becaufe that [
fawe the }(éﬁ'mhrs could not do 7t therefore I
téok- the” more 'Pains and Induftry to .‘b’riqg;
it .to-pafs ;- which if F-could Wave affe&ed,
T do ‘verily believe it would have' proved a
rich -Metal ;- but the more I 'tiy’d the worl€
I fpecd, for- at ‘the laff T melted Gold and
Silver equal  parts with!'the Tin,. thinking
P v M L P DLUY T < ]
S ¢ thereby.
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thereby to bring it down into the Lead, and
to make itto drive fair, and refine kindly, but
all was vain, 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
thew a '&/ay, how 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 fhall
need to be at a quarter of Charge, Study, or-
Labour, which I myfelf have undergone.

Therefore feeing that if the moft ingenious’
and exquifitt Ways be taken in the Defign
that Wit can attain unto, yet it is but an Ad-!
venture; for fometimes all the Labour may
be loft, 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 nced but -they may do all that can be
done at fuch fpare Times, as any Gentleman,,
or Man of Quality, ufually fpendeth in Haw-
king, Hunting, Gaming, or other Pleafures ;
whereof he needs but fet a part of that Time
for thefe Purgofes ; having the moft partof his
Work done to his Hands in this little Book. I
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If the Refiners fhall grudge at me, for dif-
clofing fome of the Secrets of their Trade,
I will anfwer them in this Manner: Firft, I
myfelf have fpent the Time of divers Appren-
tifhips 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 for the Searcher’s Satisfa-
&ion, before he take in hand great Works ;
which if he find Caufe fo to do, I advife him
to chufe the beft Workmen that he can get,
and one that hath becn long experienced in
thefe Works and in fo doing he fhall profper
the better in his Defign: and if every Year
fome increafe. of that Trade fhall be "enter-
tained in -thefe Affairs, as there is good Pro-
bability they:may ;.the reft will have Caufe
to give me Thanks for my Pains, rather than
opprobrious Speeches.

CHAP
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CHAP V.
Wherein is fbewed the Operation of Iron.

S for the melting hereof, feeing that it
i3 no Work to be done in the Chimney
Corner, I will turn over the Reader to learn
the Praétife thereof in every Country almof}
where he fhall come, - .
As for the Refining thereof it may be
done in this Manner: Take Filings of Iron
two Parts, Antimony one Part, it will melt
down like' your Lead Oar ; take the pure
Metal, which will be ‘much more brittle
than“the Lead was, and melt it with four
times as much Lead as it weigheth, ‘theri
refine it, as before is taught; 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 Spanifh Tron; but what it may
do out of Iron made in the burning Zone
{ know. not ; but I conceive it may do
well, if any fuch Iton can be found and made
in that Climate.

It is true, that good Gold may be ex-
tradted out of any Iron, but not by any
common Way, but by a tedious, laborious,
and coftly Way ; and when all is done, the!'ﬁ

: wi
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will be no Gain, unlefs it be in Conceit,
which fatisfieth no Man, but thofe who are
of my Difpofition, who think Experience to
be the greateft gain in the World.

CHAP VL
Wherein is fhewed the Operations of Copper.

FIRST, take your Oar, and break it into
little pieces, about the Bignefs of a Hazel
Nut ; then lay a Leer of {mall Char-coals
an Inch thick in your Chimney Corner ;
then lay on your pieces of QOar; then lay on
more Char-coals an Inch and an half thick
upon the Qar, then kindle and let the Fire
burn out of itfelfi . o
Then beat it into {iall Powder,. and mingle
it with your Sandiver, and Saltpetre, as you
did your Lead, without any Filings of Iron,
and fo melt it down as you did your Lead
Oar ; only this Difference muft be ufed, by
Reafon that. it is harder of Fufion than the
Lead Oar ;. therefore you muft lay the Bricks
fomewhat wider than you did for the Lead,
that it may hold mare Coals ; befiles that
you muft take the choiceft Coals that can
be pick’d out, and no very finall ones amongft
them ; alfo you muft have two Pair of Hand-
Bellows, and two Men to blow very ftrongly,
and fo melt it down.. ’

As.
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As for the refining it is needlefs to fhew
the Manner ; for no Copper in thefz Nor-
thern Countries holdeth any ryal Metal, that
is confiderable ; neither Englih ncr' Dantzic
Copper ; yet in Regard that in fome Mines
in Hungary, there is generated Gold, Silver,
and Copper, ail in one Mafs of Oar ; and
alfo in. Regard that if any Mines 6f Cop-
. per fhall be difcovered in Virginia, or other
Southern ‘Countries, there is fome good Pro-
bability "that it may contain royal Metal ;
therefore I will fhew the Munner how to re-
fine it, and alfo to part the Gold from the
Silver, if it contain both together. .

Firft,, melt one Ounce of Copper with
four.Ounces.of fuch Lead as you know the
%oddneﬁ of \beforé ; ‘then refiné it, and by
the Augmentation, you, fhall know the Worth
of the ‘royal Metal contained in the Cop-

er. . .

? If you would "try whethér” the Copper con-
tained any Gold in it, put the Aflay, viz.
the little Bead or Pearl of Silver into good
Aqua-fortis well purify’d before, and if all
diffolve then the Copper held no Gold ; but
if it leave a black Powder undiffolved, that is
Gold ; for Lead holdeth no Silver that hath
any Gold in it at all ; thercfore it is evi-
dent that the Gold came out of the Cop-

r. -

But if it happen, as often as it doth in
the refining of bafe Meuals, efpecially Tin,
Iron, and Copper, that-the little Bead, or
Pearl remaining in the middle of the Teft,
is not bright and thining, like the Eye of
a Bird, or Fifh, but rough, black, and fu]l

of
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of Scurf ; then if it be but a little in Quan-
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 firft ; and re-iterate this Work till the
Affay 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 ftrange Minerals, as Marcafites,
and efpecially ‘thofe which the Mineralifts
call by the {Iamc of Devils Dirt ; then
there i1s n6 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, till
you come to the malleable Metal, and you
may be affured that no Royal Metal will
ftay in the Cinder, but fink down into the
Ifa'd’ through "an Attrative Virtue betwixt
them. )

CHAP
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CHAP VI

Wherein is fbewed 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 itfelf, or mix’d with
Gold without Lead, as many times it
cometh to pafs, then 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 ftronger.

Then it is to be melted with four times
as much Lead, 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 ftony Sub-
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 : Firft, beat it into fmall
- Powder, then wafth away with Water the
. greateft part of the Terreftreity and Filth ;
- then dry the Powder, and ufe.it in this
", Manner ;

Firft, . melt four Ounces of Lead, and
when it is melted, put to it four Ounces of

Quick-
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Quickfilver, made hot in another Melting-
pot: but let the Lead be almoft cold before
you put it to the Quick-filver; but yet it
muft be done whilft that the Lead is Ii-
quid.

This done, caft it into an Iron Morter, fet
warm before upon Embers, and it will be
like Pap; then prefently with a Peftel, la-
bour in one Qunce of your Powder, or
two at the moft, till it be incorporated ;
or fo much thereof as will incorporate ; for
the ftrong and earthy Subftance will not in-
corporate with the Lead and Quickfilver by
any Artifice whatfoever : but the Silver, if
any there be, will forfake the earthy and ftony
Subftance, and join itfelf with the Lead and
‘Quickfilver by an attra&tive Virtue. This
done, put it altogether into a Melting-pot,
‘with a little Sandiver and Saltpetre, and melt
it down as you did the Lead Oar; only this
muft be obferved, that the Fire muft be more
mildat the firft a great deal, till the Quick-
filver 'be evaporated, and more ftrong at the
laft, that all may flow well together. Then
take out the Pot, and let it cool ;- then break
it, ‘and ‘with a Hammer beat off all the Cin-
der and Scurf, till nothing be left but malle-
able Metal. :

* Then 'refine it according to the common
Manner before declired, and caft up with
your Pen the Augmentation that is more
than the Lead yieldeth of itfelf: And if
there be no Augmentation, then that Mi-
neral Stone contained neither Gold nor Sil-
ver ; for this is the moft exquifite Way
.in- the World to reduce Gold or Silver,

o - which
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which is hard to be reduced to a metallical
Body, through being ftrongly mixed with
either corrofive Subftances, or any other
Filth which hindereth it’s Reduction? There-
fore if this Way fail, you may fet your
Heart at reft for the feeking out of any
other Devices whatfoever, 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. S

Butif it profper, and yields any Augmenta-
tion that is confiderable ;" then if you defire to
know whether thete was any Gold mix’d with
the Silver, as oftentimes there is, where Silver
is found without Lead, then put the little
Bead, or Pearl of Silver, which remained on
the Teft into Aguafortis, and if all diflolve,
then there is no Gold in that Mineral ; but if.
a black Powder remain, then that is Gold,
gl{‘ld ia1ihe Quantity may be found by farther

rial, . . o,
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CHAP. VI

Wherein is foewed the Operations of Gold,
and real Experiments sobeveby any Man
may prefently try <obetber any Pieces of
Gold be true or counterfeit, withous de-

" facing or aliering the Form itberedf.

AS for the melting of it ; if it be found
mix’d with Silver Oar, as oftentimes it
cometh to pafs, then it is to be melted, re-
fined, -and parted from the Silver, with Agua-
Jertis, as is before declared ; and if there be
not five times as much Silver as-there is
Gold in the Compofition, then you muft
put to fo much, or elfe the Agquafortis will
not diffolve it. .

But if it be found in Grains or Powder, as
oftentimes it is, then you muft put to it Be-
rax inftead of Sandiver and Salt-Petre, and fo
melt it down as you did the other Oars 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 Meéans
to find it_aut ; alfo I will fhew the Reafon
why this 1 Metal is - many Times found
pure of it zg{z with little or-no Mixture of
other bafe Metal with it.

And
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And firft, whereas it is often found in the
Sand in Rivers, let no Man think that it
could be generated there, byt 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
ftill both thke Subftances, did ftill carry the
Earth with it, and let the heavier Body fink.

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, buton one fide, which Side muft have a
Shoe like a Shovel ; fo that being drawn a
little forward, as it liesin the Bottom it will
fill itfelf with Sand : Which you may try by
grinding it with Quickfilver whether it con-
tain any Gold: For if there be any Gold in
the Sand, it will mix with the Quickfilver
willingly : Then you may wath away all the
Sand, and ftrain the Quickfilver 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 evaporate the
Quickfilver from the Ball' in a melting Pot,
and fo melt down the Gold with a little Bo-
rax.

Alfo fometimes Gold is found in Rivers, in
Powder and Grains, far diftant from any

K2 Mountains
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Mountains, of fwift Motion of Water: This
plainly demonttrates that the Earth thereabout
contzins 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 manifeftly feen by Experience where
they wath whole Mountains of Earth with
Water, thereby to feparate the Gold from
1t.

Now as T 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 Subftances, kindled in the Bowels of the
Earth, it behoveth me to fhew how Gold,
uch a fixed Subftance, can be 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 Reafon of it’s excellent Compofi~
tion, being made of a balfamic Sulphur, or
Fatnefs, which is incombuftible, and differeth
from the Sulphur or Fatnefs contained in
other Metals, even as natural Balfom differeth
from all other Oils, and fat Subftances : So
that though it be an Oil in fhew, yet it will
fink in Water, whereas all other QOils will
fwim upon the Top of the Water.

And this is the Caufe why Gold finketh fo
eagerly in Water, which ng be proved by
weighing a twenty Shilling Piece of Gold,
againtt a Brafs Weight, and then letting the

Scales
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Scales fink in a Bafon of Water three or four
Inches deep, the Gold will there over-we'gh
the Brafs about nineor ten Grains by Reafon
that the Brafs is more inclined to fwimming
through the combuftible 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 counterfeit.

Now whereas the Subftance of Gold is
not fubjeét to putrify in the Earth by any
Length of Time, it is probable enough that
other Metals might be generated with it at
the firft, and afterward putrified and confumed
from it in Length of Time, leaving the Gold

re,
quor I have drawn Iron, or a Subftance
much like to Filings, or Atoms of Iron out
of grain Gold that was brought from Guinea
with a Load-ftone, 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 roafted Meats are
fweeter than boiled Meats, or raw Meats:
The Reafon whereof is plain, for that the
rawith 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 Rea-
fon of the Heat : But is all or moft Part there-
of exhaled out of the Mines, leaving behind

K 3 the
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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 to congeal,

The contrary Opinion to this; namely,
that the Subftance of the beft Metals are con-
vertible into royal Metals by Heat and Di-
geftion, hath filled the World with falfe Books
and Receipts in Alchymy, and hath caufed
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 Quickfilver,
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 T have found fince, that no
Autbor of Credit or Reputation teacheth 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 fame,
Yet I don’t deny but by Art there may be
drawn fome fmall fixed Part out of the bafe Me-
tals, which may be converted into royal Metal,
though with much Labour, Charge, and Lofs.

For as a Tree, or other Vegetable, being
burned, doth yield a fixed Salt, or Afhes, fo
the bafe Metals do contain fome fmall Quan-
tity of Matter, of the fame Nature that the
royal Metals are compounded of. .

And, for the further SatisfaCtion to the
Reader, I will thew, inthe next Chapter, a
true Receipt how to make true Gold, abiding

ail
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all Trials, and having all Properties, a&ive
and paflive, which true natural Gold hath;
but, “inftead of Gain, Lofs will be ready to.
follow the Work. }

CHAP IX

Wherein is fbewed bow true and perfefi ‘Gold
may be made by Art, with Laofs to the
”%’kmﬂ.

Thus I wrought.

ITook 8 Ounces of Regulus of Iron and
Copper, made as beneath is declared, and
16 QOunces of common Sublimate, bought at
the Apothecaries, and made thefe Ingredients
into fine Powder ; firft feverally, and then I
round them well together upon a Marble

tone, 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 Subli-
mate, tinfted with the TinCure of Iron and
Copper, which yellow Sublimate I rectified three
or four Times, till it was very pure; thenI
mixed it withequal Partsof an Amalgam of Silver
and Quickfilver, made as beneath is taught, and
put 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 Quickfilver, and fet it in
gentle Heat about a Week, then in a very
K4 ftrong
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firong Heat for fix Hours ; fo that the Quick-
filver rofe up, and fell down again 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 Aqua-
fortis, and had diverfe ‘Grains of pure and
good Gold, abiding all Trials; but the Quan-
tity would not, pay for half the Charges and
Labour, : o
I made the Regulus thus: I tcok 4 Ounces

of Iron in ftub Nails, and made them red hot
in a Crucible, and then T put to it 8 Ounces
of crude Antimony, and melted it down, and
when it was well and thin melted, T let it
cool in the Pot, and fo knock’d off the Regulus
from the Lop or Cinder, which lay upon the
Top of it; then Tdid the like with 4 Ounces
of Copper, in thin Plates; and then I mixed"
equal Parts of thefe two, and melted ‘them
three or  four. times, every- time cafting into
the Pot half an Qunce of Saltpetre, as it was
in melting, to purify it, till' it was pure and
bright almoft like Silver, but yet brittle, fo
that T could beat it in a Morter to fine"
Powder. B S

' The yellow Silver that was like yellow
Horndid amalgam, with much Difficulty and
Grinding, with'Salt and Vinegar, and forne
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
cafily ; then I ftrained it to a Ball through a

Leather Skin, and fo mixed it with the yellow
. . Sublimate
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wblimate that was tin@ed yellow with the

Tin&ure of Iron and Copper. :

The Proportion of the Quickfilyer to the
Silver was five or fix Parts to one.

If any one doubt the Truth of Alchymy, he
may be fatisfied by this Trial ; but, inftead
of Gain, he fhall pay for his Learning, by
going away with Lofs.

I do not deny but there are Works of lefs:
Yofs and Charge, yet none of them lucrous,.
by reafon of the Change of Times. :

For if any one will uphold me as good 2
Leafe, or Purchafe of Land, as I can prove-
by credible Records, hath been had in former-
Times for an Ounce of Gold, I 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.

Fir/?, 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 the Workmanfhip.

Secondly, Then Coals, Veflels, and-ether-
Things neceffary for thefe Affairs, did coft.
little in refpe& of the Charge now..

Thirdly, When the Gold was made, it
would then have bought thirty or forty times.
as much, either Lands, Leafes, Vicuals, or-
Workmanthip, as now.

So I conclude, that then the Owners of
this Art might gain thirty or forty for one,.
and yet now thiey fhall loofe extreamly..

; X s C gl AR
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CHAP X
Wherein is fbewed the Operations of inferior
Minerals.

S for thefe bafe Minerals, wiz, Cinabar
natural, Antimony, Sulphur, Auripig-
ment, Arfenick, Talcum, Mufeory Glafs,
Emery, and many other Things of like Na-
ture, becaufe they are of fmall Value, and
not worth the feeking for on purpofe, I will
omit further to difcourfe of them; ¥ any
Man fhall find them, or any of them, by ac-
cident, let him ufe his own Pleafure, Skill,

and Induftry in the proceeding of them.
Neverthelefs, becawfe Cinabar natural may
contain much Quickfilver, which is very ufe-
ful for many Things; and may prove as bene-
ficial as a good Mine of Metal, efpecially if it
“be found in great Plenty. I will therefore thew
the refining Separation, and purifying of the
fame in fmall Proportion ; fo that if it fbould
“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 Weight thereof ; if it be very ponderous,
reddith in Colour, and full of clear Streaks,
thining almoft like the Streaks of Antimony,

then it is 3 good Sign of a rich Mine.

The firft Trial to be made thereof, is to
weigh a Picce theteof, and fo put it intoa
gentle
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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 Pound thereof, and beat it into.
fine Powder, and mingle it well with as much.
unfle& Lime, put it into a Retort of Glafs,
Juted with Potters-Clay, and fome Horfe-
Dung, well beaten and tempered together ;
then fet it in a little Furnace-in your Chimriey
Corner, and force it with Fire twelve Hours;.
ket 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 Cinabar muft
needs enter into the Water, for the better
Condenfation thereof into Quickfilver,

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

Firft, Make a Hole in the Earth, with very
good tempered. Clay that will hold Water,
and let it be narrow in the Bottom, and widet
and wider above to the Top, to the Breadth
of two, three, or four Yards; then-fill the Pit
with Water, and lay over it Bars of Iron, of
fufficient Strength and Thicknefs to bear the
. Burthen that muft lie upon it; and then let
them lie fo near together, that the Stones and
Wood cannot fall through; then lay there-
upon a Leer of dry Wood, and a Leer of your
red Stone, not broken fmall ; and fo do again,
till it be a Yard thick, or more; then give

ire
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Fire to it on the Wind-fide, and go away out
of the Panger of the Fumes, till you fee afar
off that the Fire is finifhed 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
fo deep that it may receive the Water; and in
_ the Bottom you fhall find great Store of Quick-
filver, if the Mine was good.

The Water 1nay 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 Quickfilver, and fo lay them down
again,

N

CHA P XL

Wherein is fhewed the Way to find out Pit:
Coal s alfo the natural Caufe of the Gene-
ration of them, by a plain Demonffration.

T HOUGH this Mineral beof fmall Value,
yet if a-good Mine thereof fhall be dif-
covered 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
fo greatly decayed. of late Years; that were i
not
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not for this Help, many People would be im
danger to be ftarved.

The firft 'Fhing, therefore, which I would
have to be diligently obferved is,. that this Mi-
neral 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 indifferent Ferti-
lity, and in Grounds that are ufually flower in
their Growth in the Spring Time, than the-
fertile champion Countries by a Week ar a-
Fortnight. ' '

Alfo the faid Grounds 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 upon the fame:
Ground. Alfo the Springs ifluing out of the
faid Grounds, are apt to colour the Earth.
ruddy at their Orifice, like unto the Ruft of
Tron.

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

Alfo if you bury a new Bow! of pure white
Wood in the faid Grounds, from March till
Midfummer, with the Mouth downward, it
will be coloured blackifh with the fubterraneal:
Vapours.. '

I had a Receipt given me; for this 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

" give fuch. Cautions, that any Man ma}} be:
ure
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fure of it, before he try his Fortunes by digg-
ing or boaring, or any chargeable Way.

And this was his Dire€tion : About the
Middle of May, when the [ubterraneal Vapours
are firong, which may be difcerned by the Fern,
which about that time will fuddenly grow out of
the Earth in a Night or twe, almoff an Hand-
Jul in Length, then take a pure white Piece /
Tiffany, and wet it in the Dew of the Grafs,
which is all of that Spring’s Growth,and not fpoiled
with Cattle, nor other Thing, than twrimng out
the Dew from it, and do [o five or fix Times,
and if there be Coals, the Tiffany will be a little
blacked, and made foul with the footy Vapours
arifing through the Coals, and condenfed amangft
the Dew.

Now, to be fure not te be deceived, do thus:
Firft try where there are Coals, and if you find
the Signs abovefaid, yet truft not ta the Ex-
periment, till you have tried where there is pa
Coals in fome other Place, wherein it behoveth
¥ou to try in diverfe Places, till you find &

lace where the Tiffany is not foiled atall;
then you may be fure that the Experiment is
true and infallible.

I admonifh him that fhall try with the Tif-
fany upen the Dew, ta let his Hands be wahed
before with Soap and hot Water, and wiped
with a pure white Clath, till they will pot
foul the Cloath at all; clfe if they fpend their
Money in digging, and find mothing, they.
may thank their foul Fingers for that M
fortune.

As for the natural Caufe of the Generation
of Caals, this Demontftration following doth
make it manifeft.

Take
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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 Beginning 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 hardned into a
Stone,

Whereby it appeareth, that Nature doth
the fame thing in the Generation of Coals
under the Ground, by the indurating of a fat
Earth with the fubterraneal Vapours, which
are apt to work a various Effe®, according
to the Subftance which they meet withal.

Now, whereas fome of inquifitive Difpofi-
tions will defire to know the natural Caufe of
that fat Earth, generated in fuch fubterraneal -
Caverns, let them be pleafed: to confider that
fuch Places, in former Times, have been the
Superficies of the Earth, and afterward have
been covered by the Sea with other Earth;
which may be demonftrated by two Ways.
Firft, 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 direGly equal, but
every where various,

Secondly, Every one may fee in the Weft
Country, where fuch a Multitude of Fir-trees
do lie covered fo deep in the Earth, that the

Superficies
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Superficies of the Earth is deeper now than it
was in former Ages, when thofe Trees were
. brought thither by the Sea; for it is evident
that they never grew there; frf, for that
there groweth no Fir-trees in that Country 3
Jfecondly, that they lie crofs, and in fuch un-
cooth Manner, that no human Strength could
ever imitate nor parallel, by any Divice what-
foever. '

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 well as the Unevennefs
_ thereof by Hills and Vallies; for there they:

may fee, that fome Earth will burn, and fome:
will 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-
other, doth fhew what may be done in Length.
of T'ime, by a continual Operation, not fub-
je& unto Ceafing, or Intermiffion..

CHAR
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CHAP. XIL

Wherein is fhewed a perfet Way to try
what Colour any Berry, Leaf, Flower,
Stalk, Root, Fruit, Seed, Bark, or.
Wood will gives alfo a perfeit Way to
make Colours fixed, which will not abide
the ordinary Way.

HE RE I muft confefs a manifeft Digreflion
from my Subje&; 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 Good,
were it not through Ignorance, or Negli-
gence. ’ '

Firft then, take half a Pint of Water, and
half a Pint of Float, made as beneath, Two-
penny Weight of Allom, 12 Grains of Tar-
tar. finely beaten, put all:into a Tin Veflel,
which is better than Earth, Lead, or Copper;
fet it on a Trivet, to diflolve the Allom, upon
~ agentle 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 wathed out with fair Water, and g\_e;;

: red
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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, wafh 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 witha
gentle Fire, to extra& the Tinure; then
put in the Cloth formerly prepared, which
will fhew what Colour they will give.

To make the Float.

Boil an Hogfhead of Water ; then caft in a
Bufhel of Wheat Bran; then draw the Fire ;
then let it ftand three or four Days, till it
grow fowerifh.

But for fmall Trials a little will ferve, ob-
grving Proportion between the Water and the -

ran.

A Proportion muft be obferved in the allow-
ing of all Stuffs before they receive their Co-
lours. Firfl, The Proportion of Allom to the
‘Water; which is one of Allom to fixteen of
Water, and Float. Secondly, The Propor-
tion of the Tartar to the Allom; which is
one of Tartar to four of Allom. Thirdly,
‘The Proportion of Allom to the Cloath ;
which is one of Allom to five of the Cloath.

Note, That all Silks muft be allomed cold,
or elfe they will lofe their Luftre,

The
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The Way to find what Tinflure is hidden in any
Vegetable, or in any Part thereof.

Take the Vegetable, being cut green, and
ftamp and grind the fame, as if it were to
make Juice thercof ; then prefs out the fuper-
fluous Moifture ; 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,

n}u& be dried, and afterwards ufed as Oad is
ufed.

Another Way, as Indico is made.

Make a Pit with Timber and Boards,
about a Foot deep, and as wide and as long as
you pleafe, being well clayed in the Bottom
and Sides; then fill this Pit with a%Vegef
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 the Bottom draw out all the Water,
and caft it away ; then fill the Pit again with
frefh Water; and when it hath ftood 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 muft
be trod, and beaten with wooden Inftruments
like Rammers, till it will all come to a Mu-
cilage ; then it muft be taken and wrung
through Hair Sieves, like Caffia Fiftula extra&-
ed, to keep the great Stalks and Fibres from paf-
fing through ; afterwards the Muci'age or \t;;&
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that paffeth through muft be dried in the Sun,
and fo formed into Cakes like to Indico.

Another Way.

Take the Vegetable cut green, and ftamp
and grind it ; then take anm Hogthead 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 firft
did fwim, and the Liquor will grow a little
fowerifh ; 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 flained with other Vinegar, or
Urine, becaufe 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 ufed
as the former Indico, 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
Indico: In tintturam tartarizatum fixam de
occulto in manifeftum.

And” whereas Barks, Woods, and Roots
are of a dry Compofition, and will not fer-
ment of themfelves with Water, like green
Herbs, or Vegetables; therefore they muft be
well ground, or thin fhaven, 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, Barll;, or

oots
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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 extradted;
the Refidue of the Tin&ure muft be extraéted
with frefh Water, and both of them muft be
breathed away in the Sun, as before, and fo
brought in it’s perfe& Tin&ure.

By what hath been declared in this Chap-
ter, it may appear to every one having
an inquifitive 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 Tin&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 Tin&ures which are moft firm and
fixed, and are not fubje¢t to Staining or Fad-
ing, being tafted upon the Tongue, may be
felt fomewhat tharpifh or fowerifh.

And the Caufe of this appetitive and at-
tra&ive 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
fhewing plainly, that it was that airy Salt,
tin&ed 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 intelleual Eyes, in any thing that is
ftrongly burnt ; fo tgat all Spirits are exhaled.

; ) As
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As Lime will draw the ag{ Subftance to it,
and thereby quepch itfelf ; alfo Tartar
burned, and ‘laid in the Air, will draw the
fharper Part of the Air to it, and thereby
diffolve itfelf ; and, in fine, all corporeal Sub-
. ftances, the more they have loft th:ir fpiritual

Parts by natural or artificial Operation, the
ftronger is their attractive Virtue.

Now, inftead of filling the Reader’s Head
with Proclamations, I will conclude my
Book with giving Eafe to his Memory, by
prefcribing what Neceflaries he is to provide
for the accomplifhing of his feveral Defigns,
in his Voyages, or Plantations, whither his
Occafion fhall draw him.

And firf? for him that will only try bis Fortunes
in the Searching for Minerals.

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 ; alfo 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 fo many
feveral Kinds as he can get, -

And for him that would proceed - further, to try
the Value of them. himfelf, be muft provide
thefe Things follnwing.

A Gnte of Iron of a Foot broad, fome
Bricks, two Pair of good Hand-Bellows, a
Pair of Tongs, fome Lead, Sak-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 Aguafortis,
Weights and Scales ; and if any Man be not
attive handed enough, he may have a Man
for a Trifle, to fhew him the manual Pradtice,
in a Day before he go his Voyage.

And for bim that will fearch for dying Stuffs,
he may fee in the laft Chapter what Things
be fhall fland in need of ; alfo the other
Chapters may be perufed, whereby every one
may be the better accommodated for their fe-
veral Enterprizes. '

FINTIS
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TO ALL ..
MINERS
| AND
Maintainers of MINES,
Within - the Wapentake . of Wirlyl:

- aorth, or elfewhere:
The A U T H O R witheth Happinef§
and Profperity in LEAD-MINES.

Oneft Countrymen, knowing there is no
thing extant amongft you concernin

JYour Liberties, Laws and Cuftoms [ave ong
Jome few Written Copies, which thoufands
of Miners and Maintainers of Mines bave
not 3 nor if they bad, would be much the better,
by reafon few canread them : Therefore, that
every one that can but read might know the
Cuftoms of the Mines, was the Caufe I pub-
Jifbed this Book, - which will much profit, and
be a ready Help to all that is concerned in
mineral Affairsy in regard you bave bere in
a4 Vade Mecum, ¢r Pocket Companion,
not only the Liberties, Laws and Cuftoms of the
" Mines, which all Miners and Maintainers
ought to know; but you bave alfo fuch other

Things, as ares or may be mecellary to be
knoun



DEDICATTION.

known to fuch Perfons as are, ér may be con-
cerned in Trials upon Furies, or Twenty-four
Men ; Bonum quo communis, eo melius,

I fball mot fand to make Apology for the
Boek, well knowing Momo enim Judice ter-
‘tare Fruftra; and doubtle(s this may fall into
\the Hands of fuch Criticks, who Zoilus and
Momus like, .will be ready to [peak ill of
what is anothers, but ever foncying and af-
feiting their own 5 which Sort of [elf-conceit-
&d Opinionifts 1 do mot think, neither defire
to pleafe 5 but if fuch rafb and bafly Cenfurers
pight be premonif’d, °tis requifité they fome-
times admit their Fudgments the Poffibility of
erring.  To conclude, *tis thee, boneft M;-
per, for whom I pubbif'd  ihis.

_ : Brom -Lodgimg in

Novemb: 12, WamuZ} - lame, near

1680. the College of Phyfi-
cians, London.

Tromas HouvcuTon.

Rafa.
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Rara Avis in Terris:
OR THE

Compleat Miner.

At the Great Court Barmoot for the
Lead Mines, beld at Wirkfworth,
for the Soak and Wapentake of

Wirkfworth in the County

of Der-

by, the. 10th of Offober, in the
Year of our Lord 1663.

© The

Inquifition of the great late Inquett,
- taken upon the Qaths of,
Ro. Haywood. . . Ro. Tipping.
Ro. Sage. Mat. Latham.
Rich. Buxton. Hen. Coats.
dntho. Cotteril, Fobw Briddon,
Edw. Weatcroft. - Edw. Bradfhal,
Fobr Swallow. TFhomas Daken.
Antho. Gell. Pet, Rawling.

Fobn Crefwel.
Fobn Toplifs,
George Wittacre.
Antbony Lowe.
Tames Holohoufe.

L3z

Fran. Wartby.

Edw. Rooper..

}'an ngg -

Ralph Hage.

Fobn Roofe.
ARTICLE



ARTICLEL

WE fay upon our Oaths, That by the
antient Cuftom of the Aines within

the Soak and Wapentake of Wirkfwerth:
The Miners and Merchants at firft chofe them-
felves an Officer called a Bar-mafler, to be
an indifferent Perfon betwixt the Lord of the
Field, or Farmer, and the Afiners, and be-
twixt the Miners and Merchants ; which Bar-
mafter, upon finding any new Rake or Vein;
did (upon notice given by the Miner) deliver
ta the firft Finder two Meers of Ground in the
fame Vein ; each Meerina Rape or Pipe-work
containing 2g Yardsin length, and in a Flat-
work 14 Yards fquare ; the which two Meers
of Ground the Miner is to'have, one for his
diligence in finding the Vein, and the other
for mineral Right ; paying the Bar-mafter or
his Deputy one Difh of his firft Oar therein
gotten ; and then the Bar-inafter or his De-
puty, is to deliver to the Lord. of the Field or
Farmer, one Meer of Ground in a new Vein,
at either end of the aforefaid two Meers half
a Mecer of Ground; and then every one in
fuch Rake or Vein, one Meer, or more, ac-
cording to their taking

ARTICLE
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ARTICLE IL

We fay if a%Miner, or any other Perfon
fet on an old Work, then the Bar-mafter or
his Deputy is but to deliver himone Meer
of Ground, on either fide his Shaft half a
Meer of Ground ; for which of mineral Right
he is to pay one Difh of his firft Qar therein
gotten ; and the Lord of the Field, or Far-
mer, is to have no half Meer in an old
Woeork ; but every one is to be ferved accord-
ing to his taking.

ARTICLE IE

We fay that no one ought to fet on an’
old Work, or ancient Poffeffion, without
the Bar-mafter or his Deputy, and one or
more of the Grand Fury, or Twenty-four, of
the Mine,

~ARTICLE 1V,

We fay, according to the Cuftom of the:
Mines within the Wapentake of #irkfworth,
That Grooves, Shafts or Meers of Ground,
“kept in lawful Pofleffion, are an Eftate of
Inheritance, and defcend to the Heirs and
Affigns of the Owners ; and Wives to have
Dowry in them. .o

ARTICLE V.

We fay, If any Man (to the knowledge of
the Bar-mafter or his Deputy) be lawfully
poflefs’d of a Meer or Meers of Ground, and
does not willingly defert the fame, but his
Stows are gone by fome fudden accident, or

L4 indireét
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indire& means, it fhall not be lawful forany
other Perfon to take or paffefs fuch Meer or
Meers of Greund, till the Bar-mafter or his
Deputy fet him thereon; and the Bar-mafter
or his Deputy, before he fet any Man on fuch
Meer. er Meers of Ground, fhall firft take
with him one or more of the Grand-jury,
or Twenty-four of the Mine; and go to
the place where the Pofleffion, or Poffeffions,
or Stows ftood, far fuch Meer or Meers of
Ground, and then make open Publication in
the mineral time of the Day, That the Party
or Parties whofe Stows ftood for fuch Meer
or Meers of Groypd, ar¢ gome, or taken
away as aforefaid, that he or they, fhall (within
four’ Days after fuch Publication) come, and
make good his or their Poffeflions for fuch
Meer or Mects of Ground ; but if the Par-
ty fail 'to make gocd his or their Poffeflion

within four Days after, then the Bar-maftef
or his Deputy, and the Grand-jury-men,
that"was at fuch Publication, may fet omr any
otliar Man on. fuch Meers of Ground,, to weed
according to cuftom..
ARTICLE VL

We Loy thet neither the Ber-mafter, nor his
Deputy, ought to lay forth or meafurc any
Man’s Ground, till Oar be gotten in the fame
Ground to free it withal; and when the

Ground is frecd, it ought ta be meafured and
laid forthy and Meer Stakes fet the fame Day.

ARTICLE VIL

We fay, that every ong ought to keep.his
Grodind in good and lawful Pofleffion, ;“th'
tows
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Stows and Timber in Mens fight ; and thae
Craffes and Holes, without Stows and Timber,
can keep Poffeflien but three Days.

ARTICLE VIIL

We fay, that all Men ought to work their
Grround truly, and chafe their Stwo/ to their
Grrounds end ; and fo each one from Meer to”
Meer, according to the cuftom, unlefs they
be juftly hindered by Water, or for want of
‘Wind; and in fuch Cafes diligence ought to
be ufed, to gain Wind, ard to get out the
Woater. '

ARTICLE IX.

We fay, that the Bar-mafter, or his Depu-
ty, ought to walk the Mine once a Week at
leaft, and where he fées 2 Meer of Ground
which to his knowledge is lawfully pofleffed, to
ftand unwrought three Weeks together, and
might be wrought, not being hindered by Wa-
ter, or for want of Wind, then he ought, if
he can conveniently, to give notice to the Par-
ties, that negle@ to work according to cuftom ;
Then he fhall nick the 8pindle, each Week a
Nick, for three Weeks together ; and if it be
pot wrought within that time, nor borrowed
of the Bar-mafter or his Deputy, then within
two Days after the laft two Day of the faid
three Weeks, the Bar-mafter or his Deputg
may lawfully fet on another Man on fuch
Meer or Meers of Ground, towork accord-
ing to Cuftom ; and if the Bar-mafter neglect
to. do his Duty herein, he fhall forfeit five

Ly Shil-



(6)
Shillings to the Lord of the Field, or Far~
mer.

"ARTICLE X.

We fay, that if two feveral Parties or more
fet. Poffeflions for one and the fame. thing,
claiming for one and the fame Meer of Ground:.
“Fhereupon the Party grieved fhall complainto
the Bar-mafter or his Deputy, who fhall forth-
with' bring with him four or more of the
Grand-jury or - Twenty-four to view the
Poffeflions, and inform  themfelves the beft
way they can, who hath the moft ancient
and lawful Pofleffion for that Meer of Ground,.
and fhall fettle the fame, cafting off the other,
and-cut out the Spindle of fuch Stows as they
fo caft off: And if the Party whofe Pofleflions
they fo caft cff, think he has wrong thereby,.
and: think he hasa good Title to fach Meer or
Meers. of Ground, he may put a new Spindle
into: his Szows ; and any time within fourteen
Daysafter fuch cafting off, fet them on again ;
thereupon giving the Bar-mafter or his Deputy.
Four pence, to arreft fuch Meer or Meers of
Ground, and fo try his Title : But if he fet on
his. Stows, and do not arreft within Fourteen
Days after, as aforefaid,. he fhall incur a fine
of Forty Shillings upon his Head for every
fuch. Offence ;. and the Bar-mafter or his:
Deputy ought forthwith to burn his Stows, in
the mineral time of the Day: And then if he
fEts not on another Pair of Stows, and alfoar-
reft the next Day after, his Title to fuch Meer
or Meers of Ground fhall be deemed unlawful,
and to have no Plea for the fame in the Barmoot:

€ourt,
ARTICLE
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ARTICLE XI.

Wefay, that the Lord of the Field, or Far-
mer, fhall at all tinres hereafter provide and.
keep, between Merchant, Buyer and Seller, a
juft and right AMeafure or Difh, according to
the ancient Gage, and fuch a Number of them,,
as fhall at all times of the Year conveniently
meafure all fuch Lead-Oar as is got in the:
Wapentake of Wirkfuworth; and fuch Difes
ought to be feized every quarter of a Year, by
the Brazen-Difh, in the prefence of Four or
more of the Grand-jury or Twenty-four ;.
and for a Pain every time failing herein, to
forfeit 3s. 4d. . ‘

ARTICLE XII. -

We fay, that by the faid Difs or Meafure,
the Lord of the Field, or Farmer, is to take:
his Lot, which isthe 13th Difb or Meafure,
as it is juftly and cuftomarily paid. But we fay
that fmytham and forefted Oar hath not (with=
in the Memory of Man) paid, nor onght to
pay any Duties, or Part, but Cope oriy.

ARTICLE XIII. .

We fay; that for the Payment of the faid'
Lot, Mipers within the Wapentake of Wirk[~
worth, ought to have Liberty. to- work the:
Ground withine the Wapentate, and to: have
Timber alfo in the King’s Wa/#s to work: their
Ground withal, and egrefs: and- regrefs from:
the Highways to their Grooves and Manet.

L6 . ARTICLE
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ARTICLE XIV.

We fay, that the Bar-mmafter, or his Depu-
ty, ought to lay forth the Mimers the next way
to the Highway, for geing and coming to and
from thetr work, and alfe for carrying to and

feom their Work, the running Water to wath
their Oar withal.

ARTICLE XV,

We fay, (by the cuftom of the Mine) that
all Miners and their Servants may wafh their
Oar, with Fat and Sieve upon their Works,
fo that they keep- their Fats clofe covered, and
empty their Sludge into fome comvenient Place,
within their length or quartesr Cord, as the
Bar-mafter or his Deputy, fhall appoint, fo
that the Cattle of. the Owners or Occupiers of

the Land where fuch wafhing is, may have ne
harm.

ARTICLE XVL

We fay, (By the Cuftom of the Mine with-
in the Wapemtake of Wirkfworth) ’tis lawful
for all the Liege-peeple of this Nation to dig,
delve, fubvert, mine and turn up all manner
of Grounds, Lands, Meadows, Clofes, Paf-
tures, Moor or Marfhes for Led-oar, within
the faid Wapentake, of whofe Inheritance foe-
ver it is, Dwelling-houfes, High-ways, Or-
chards, or Gardens excepted ; but if any arable
Grounds, Lands, or Meadows be digged, delved,
fubverted, or mined, and net wrought lawfully
according to the Cuftom of the Mine, then
it may andfirall be lawful for the Inheritors of
the Ground fo digged, fubverted, and mined,

the
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the fame to fill up, at their Will and Pleafure.
ARTICLE XVIIL

We fay, that no Perfon or Perfons ought to
keep any counterfeit Di/bor Meafure in theix
Houfes, - Coes, or any other Place, to meafure
Oar withal, but every one ought to buy and °
fell by the Bar-mafter’s lawful Difb, and no
other to be ufed or had ; and every Buyer of-
fending herein, fhall forfeit for every fuch Of-
fence Forty Shillings to the Lord of the Field,
or Farmer ; and the Sellers thereof {hall for-
feit their Oar, if it be taken at fuch time.

ARTICLE XVIII

We fay, that if 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, and deliver his Oar to whom
he will, fo that the cuftomary Duties be paid. -

ARTICLE XIX.

We fay, that the Bar-mafter or his Deputy,
hall fee that meafure be indifferently made be-
twixt the Buyer and Seller ; and the Buyer
rot to touch the Py, orto 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
the Oar; doth pay to the Lord of the Field,

or
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or Farmer, Cope, being Six pence of every
Load of Oar, nine Difbes to the Load; for
the which Cope, the Miners or Merchants have
Liberty to earry away the Oar, and fell and
difpofe of it to whom they pleafe, to their
g/.}gnAdvmtage, without the difturbance of any

ARTICLE XXI,

We fay, that if any Perfon, or Perfons,
will make any claim or Title to any Grooves,
or Meers of Ground, Rake, Vein, or Oar,
he ought to arreft the fame, according to the
cuftom of the Mine, and the Defendant ought
.to be bound int a Bond (with fufficient Sureties
for him to the Plaintiff) to anfwer at the next
Barmoot-Court, to fuch A&ions as fhall be
brought againft him, by the Plaintiff, upon
the faid Arreftment ; and after to yield fo much:
Oar, or the value thereof to the Plaintiff, if
the Defendant be caft, by the Verdict of 12
Men ; as fhall be gotten at fuch Grooves or
Meers of Ground, from the time of fuch Ar-
reft, till fuch Trial at the Barmoot-Court.

ARTICLE XXII.

We fay, that after any Arreft made, the
Bar-mafter, or his-Deputy, upon requeft made,
ought to appoint a Court-Barmoot within.
ten Days, or as foonas he can conveniently :
And if the Plaintiff do not purfue his Suit up-
on the Arreft, he fhall then lofe Six Shillings
and Eight pence to the Steward ; and'a Non-
fuit fhall pafs-againft him: And we fay, that
a Nonfuit is- to be of the fame Effe&t and Va-
lidity with a Verdi&t ; and.every way to-ﬁ_%:

nify;
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nify as much ; and if the Defendant fail to
make his Defence, a Verdi& fhall'pafs againft
him for his Default. :

ARTICLE XXIII

We fay, whofoever fhall be condemned and.
caft by a Verdi¢t of 12 Men ; or otherwife, ifa
Jury, be fummon’dand upon calling appear, if
the Plaintiff will not go on, and follow his Suit,.
be fhall pay Four Shillings for 12. Mens Din-
ners: And Pawns fhall be put in on. both
parts, into the Bar-mafter, or his Deputy’s.
Hands, at the time of the Arreft, or within.
three Days. following.

ARTICLE XXIV,

We fay that the Defendant ought to have
fix Days time at leaft, before any Court, to-
prepare himfelf for his Defence ; and what
Arrefts are made within fix Days next before
the Court, the Defendant may, if he pleafe,
refufe to anfwer, and not {foer any Lofs
thereby ; and. fuch Arrefts made within fix
. Days, to be void, unl¢s both Parties be willing
to go on to Tryal. - _

.ARTICLE XXV.

We fay, that the Bar-mafter, or Steward,
eught Yearly to keep two great PBarmoot-
Courts on the Mine, one about Eaffer, 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 requeft a Court,
be is.to keep one within ten: Days after fiich.
Requeft, or forfeit Ten Shillings. :

"ARTICLE
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ARTICLE XXVL

We fay, if any Groove, Shaft, or Meer of
Ground be arrefted, all the Oar got or mea-
fyred at fuch Groove, Shaft, or Meer of
Ground, from the Atreft to the Fryal, is
liable to the Arreft: And if the Verdiét be
found for the Plaintiff, then the Defendant
fhall pay to him fo much Oar or the Value
thereof, as fhall appear by Evidence was got-
ten, or meafured at fuch Groove, Shaft, er
Meer of Ground, from the time of the Ar-
reft, till the Tryal: And when the Bar-mafter,
or his Deputy, makes fuch Arreft, he oughe
to take good Security for the Oer that is to
be meafured there, or carried away to any
other Place, ’

ARTICLE XXVIL

We fay, that honeft and able Men ought
to be fummon’d for Jurers, eut of every Di-
vifion within the Papentake ; and tobe fum-
mon’d as near the Court-day as may be ; and
of every Divifion fome to ferve, unlefs fome
juft caufe be thewed to the contrary.

ARTICLE XXVIIL

We fay, that able fit Men, if they be not
Miners, if they have Parts and be Maintain-
ers of Mines, and known by the Bar-mafter,
or his Deputy, to umderftand well. the Cuftom
of the Mine; they ought to ferve for Jurors,
efpecially in difficult and weighty Matters

and Caufes.
ARTICLE
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ARTICLE XXIX.

We fay, thatone Verdict for Wages due to
Workmen, fhall fully conclude and determine,
And for the Title that arifeth by Contraét,
as by Gilft, Sale, or Exchange, (or the like)
and alfo for right of Pofleflion, for Shafts or
Meers of ‘Ground; two of the firft Verdi&s
for one Party, fhall fully conclude the Tritle.

ARTICLE XXX.

We fay, that whena Verdi& is gone for
cither Party, if he which hath loft will have
another Tryal for the Title, heought to ar-
reft within Fourteen Days nextafter the Court,
when the Verdit went againft him; or elfe
that Verdict fhall determine, and fully exclude
him from any further Claim ; unlefs that
" longer time for Workmanthip be abfolutely

necettary to Qicover w1 iuui i a1 10y incin
the Party grieved may within fourteen Days
caufe four or more of the Grand-jury, or
"T'wenty-four, to view the Work in queftion ;
and' what time they think fit for Workman-
fhip 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 fhart, then the grieved
Party may again procure Four or more of the
Grand-jury, or Twenty-four, to view the
Work a fecond Time ; and if they then find
that Workmanthip hath been 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 arreft not within ten
Days
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Days after the timz is expired, that Verdict
that went againft him fhall fully conclude
and determine the Title.

ARTICLE XXXIL

We fay, that no Perfon ought to fue for
Mineral Debt, Oar, Grooves, Trefpafles in
Grooves, or Grounds in Varience, but only
in the Barmoot-Court ; and if any do the
contrary, they fhall lofe their Debt “and Oar
for which they are in Controverfy, [and fhall
pay the Charges in Law, and lofe all their
Grooves or Meers of Ground, and Parts
thereof to the Party grieved, till uponéuﬁ ac-
count, he have fatisfaion for all his Charges
and Expences in and about fuch Suits] to the
Lord of the Field or Farmer: Alfo all fuck
as fue out of the Barmaot-Court, as aforefaidy
ought to have no Benefit, nor Plea in Bar-
moot-(aurt. ) .

ARTICLE XXXIIL

We fay, no Officer ought, for Trefpafs 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 g0
to the Barmaot-Court, but the Bar-mafter of
his Deputy only.

ARTICLE XXXIIL

We fay, if two feveral Parties, or moré
be Groove-fellows, or Part-owners to on¢
Groove, or Meer of Ground, and one or more
of the Part-owners will not keep Company
nor pay his or their proportional Part or Parts
of all fuch Workmanthip, and other Charges

an
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and Expences as are ueceflary and conducing

to fuch Groove or Grooves, Meer or Meers

of Ground : Thereupon the Party grieved fhall

complain to the Bar-mafter, or his Deputy,

who fhall take with him two or more of
the Grand-jury, er Twenty Four, and fpeak

to the Party or Parties who neglect or refufe to

pay Charges, and keep Company as aforefaid,

and give him or them warning to come in with«

_ in ten Days to pay Chargesand keep Company

with their Part-owners ; and if (after warning

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 (unlefs fome

juft caufe be fhewed to the contrary) may

order the Party or Parties, that have refufed .
and negleGted to pay Charges, and keep Com-

pany, that he or they fhall come and pay

Charges, and keep his or their Part-owners:

And fuch order of the Grand-jury, or T'wen~
ty-four is to be binding, as though it was
at Barmoot-Court.

ARTICLE XXXIV.

We fay, that when a Meer or Meers of
Ground ase wrought under Water, and by
reafon thereof hath flood many Years un-
wrought, and the Owner or Owners of fuch
Meer or Meers of Ground do not ufe fome
effeCtual means to get forth the Water, to.
recover the fame; and that the fame might
be wrought by the means of a Sough, or Ex-
gine, and that for the public good, but is
yet neglected : Thereupon any Perfon or Per-

fcns,,
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fons, who are minded to disburfe and lay forth
Money, to recover fuch Works from Water,
may, ata great Barmoot-Court held at Wirk[-
worvh, declare fuch their Intentions, in Wri-
ting, to the Grand-jury, eor Twenty-four,
and they fhall take the fame into confide-
ration ; and if they know fuch Works to have
flood fo long, by reafon of Witer, and no
effedtual means ufed to win the fame; and
that the Perfon or Perfons who defire to un-
dertake to win the fame by Soughs, or other-
wife, to be able Men, and like to perfect fuch
a Work: Thereupon the Grand-jury, of
Twenty-four fhall appoint 2 Day (a Month
after at leaft) for themfelves, and the Party
that undertakes, and all the Owners of fuch
Works, to meetat the place where fuch Works
are, and this time of meeting fhall be pub-
lifi’d by the Cryer in the great Barmoot-
Ciirty that all Men mg take notice thereof.
At fuch meeting the Undertakers fhall give
the Grand-jury, or Twenty-four, to uader-
fand by what means they intend to%}' dry
all fuch Works, and to get - out the Wateh
for recovering the fame; and if the Grand-
jury, or Twenty-four, thereupon conceive
the way and means they propefe is like, and
effe@ual to recover fuch Work from Water,
fo that the Public may have advantage therebys
the Grand-jury; or Twenty-four, fhall ac-
quaint the Owners of fuch Works with the
Intentions of the ©ndertakers, concerng
the recovery of fuch Works from Water,
and the way and means they propofe for the
doing of it. And anyof the Owners of fuch
Works (if they pleafe) may joyn Wilt? the
. n

)
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Undertakers, paying ‘their proportionable Parts
of the Charge of {uch Soughs or Bngines
as fhall be made to recover the fame, accord-
ing to their Parts, and enjoy the Benefit. there-
of. And fuch of the Owners of fuch Works,
as fhall not (by themfelves, or others. by their
Authority) appear at fuch Meecting ; or then
neglect or refufe to join, and pay their propor-
tionable Part or Parts of Charges of fuch Soughs
or Engines as- fhall be made and ufed for the
Recovery of fuch Works from Water, as afare-
faid : Thereupon the Grand-jury, or Twenty-
four, and Bar-mafter, or his Deputy, fhall
have Power to difpoflefs fuch Owner or Owners
from their Part or Parts, and to affign and
deliver Poffeffion of fuch Part or’ Parts to the
Undertakers thereof, as aforefaid; withal, or-
dering, That the Undertakers of fuch Warks
fhall give to the Owners, that refufe and neg-
le&, as aforefaid, fuch reafonable Satisfaction
as the Grand-jury, or Twenty-four fhall then
think fit. And if it happen, in the carrying
on of the Bufinefs for the Recovery of fuch
Water-Works, that any Difference arife be.
twixt the Undertakers and the Owners of fuch
Works, or any of them; fo that the Work is
obftruded thereby ; then the Grand-jury, or
Twenty four, being called together, fhall have
Power to regulate all fuch Difference, where-
by the Work may be effetally accomplithed
for publick Good.

'ARTICLE XXXV.

We fay, that when any Man is poffefled of

a Grooye or Meer of Grognd, and hath found
the Vein, .and works therein, he ought to. fuf-
fer
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fer his Neighbour, who is the next taker, and
fhew him the beft Light and Dire&ion he can,
which Way, and upon what Point the Vein
goeth: But in “cafe any Man be fo refrattory
as to deny his Neighbour fuch a Courtefy, then
he may procure three or imore of the Grand-
jury, or Twenty-four, to be fummoned, and
the Bar-mafter, or his Deputy, may put them
into his Groove, who hath the Vein in Work,
where they may (by ufing of a Dial, or fome
other Skill) thew him that is the next Zaker,
which Way; and upon what Point the Vein
goes, fo that he may know thereby where to
fink 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 T'wenty-four, as go into the Groove afore-
faid, fhall not do any-other A& 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
poflefled of a Meer of Ground, for any Rake
or Vein, and works the fame truly according
to the Cuftom of the Mine ; if any other Man
fhall fet Poffeffions at, or near his Forefield ;
pretending for a crofs Vein, or fome other
Thing ; and by Workmanthip fhall be ftrong-
ly fufpected to work in the fame Vein, for
which there is another in Pofleffion, and truly
works the fame ; thereupon the Party grieved
may procure the Grand-jury, or Twenty-four,
to be fummoned to appear at the Place in Que-

ftion ; they, or fo many of them as appear,
. being
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(being above twelve) thall view the whole
Work ; and if thereupon they find, by their
beft Skill, the Thing in all Probability to be
one and the fame ; and yet for want of Work- .
manthip cannot then plainly appear, then fuch
of the Grand-jury, or T wenty-four, as ap-
pear and view, as aforefaid, fhall give fuch
their Opinions under their Hands in Writing ;.
withal, ordering who they conceit works
- wrongfully, forthwith to give the Party griev~
ed good Security for all the Oar got at the
Work in Queftion, till Time and Workman-
fhip 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)
appoint the Bar-matfter, or his Deputy, to feize
and fequefter all the Oar got at the Work in
queftion, till Workmanfhip do make the
Truth appear, to whom the Vein belongs;

and when either Party does conceit that Work- -
" manfhip enough is made in it to make the
T'ruth 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 Queftion ; if then, by Workmanthip, 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
Parcz think he hath wrong thereby, he may
arrl , and have his Trial for his Right or
Title,

ARTICLE
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ARTICLE XXXVIL

We fay, that no Perfon fhall come to any
Workman that works his Ground truly, upon
any Colour or Pretence to clim his Ground,
to hinder his Work, or to ftop the Freld ; but
the filt Workman fhall only work, and the
Claimer arreft, and take the Law, and the
Bar-mafter fhall do him Law truly,

ARTICLE XXXVIIL

We fay, if any Vein or Rake go crofs thro’
another Rake or Vein, he that comes to the
Pee ficeft fhall have it, and may work therein,
fo fir as he can reach with a Pick, or Hack,
having a helve three Quarters of a Yard long,
fo that he ftand wholly within hisown Cheeks,
when he works fuch a Pee,

ARTICLE XXXIX.

We fay, that when two Veins go together,
parted with a Rither, that it is fcarce difcern-
able whether it be two Veins, or but one; in
this cafe, fo long as the Rither may be taken
down by firing on the one Side, it is to be taken
and reputed but for one Vein ; but in Cafe the
Rither be fo thick that it canmot be taken by
firing on the one Side, and the Veins go fo
afunder, for half a Meer in length, then they
are ferviceable to the Miner, as two di&tinét
Veins.

ARTICLE X1L.
We fay, that any Miner, in an open Rake,

may kindte aad light his Fire, after four d:)f
c
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the Clock in the afternoon 5 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 fuch 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 fhall-
forfeit for every fuch Offence five Shillings and
four pence ; which Fine the Bar-mafter, or his.
Steward fhall have. .

ARTICLE XLIL o

We fay, that if any Miner, or other Per-

fon doth work, and keep lawful Pofleflion of
* any Groove, Shaft, or Meer of Ground; ac-
cording to the Cuftom of the Mine; if any
Perfon or Perfons (by L)ay or Night) caft in,
or fill up fuch Shaft, Groove, or Meer of
Ground, however they fhall 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-mafter, or Steward ;
and fhall 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 fhall
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 fhall thereby lofe his Groove, - or
Meer of Ground, or Part thereof in Variance ;
and the Taker or Buyer fhall forfeit ten Pounds
to the Lord of the Field, or Farmer.

ARTICLE XLIV.

We fay, that if it happen that any Miner be
killed, or flain, or damped upon the Mine,
watnin any Groove, neither Efcheator, Coro-
ner, or any other Officer ought to meddle
therewith, but the Bar-mafter, or his Deputy,

ARTICLE XLV,

We fay, . that no Perfon ought to bring any
unlawful Weapon to the Mine; and for every
Rime{o doing, to forfeit 3s. 4 d. to the Stew-
ard, or Bar-mafter: And if any make an Af-
fault or Fray on the Mine ; every fuch Perfon
ought to forfeit for every' fuch Offence 40s.
and for every Blood-fhed againft the Peace, § s.
‘the one Half to the Lord of the Field, or Far-
mer, and .the other Half to.the Bar-mafter,

or Steward.
ARTICLE XLVI"

We fay, that everyMan that.hdth a Wath-
trough, ought to have Teven feet -about the
fame; and if any Perfon dig, delve, or fhovel
in the faid Trough within the faid Space, he

fhall
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“fhall forfeit for every fuch Offence 124, tb fhe
‘Steward : Alfo we fay, that no Perfon ought
to dig, delve, or fhovel near any Man’s Bing-
place, upon pain to forfeit 124. for every
fuch Offence.

ARTICLE XLVIIL

. We fay, that no Perfon or Perfons ought te
cave upon any Man’s Ground except the
‘Owner be prefent on the Ground, on Pain to
forfeit the Oar they get to the Owners of fuch
Ground, if they be taken: And alfo 64. to
-the.Lord of the Field, or Farmer, fo often as
they fhall be taken therewith. Alfo, ‘no Pur-
‘chafer ought to ftop him, or any Miner,
from any Wafh-trough, at any Time, on
pain to forfeit for every fuch Offence, 124.
to the Lord of the Field, or Farmer: Alfo
no Caver ought to purchafe in any Man’s
Ground, before eight of the Clock i the
Morning, hor after four in the Afternoon, on
pain to forfeit for every fuch Offence, 124. to
the Lord of the Field, ‘or Farmer.
ARTICLE XLVIIL
‘We fay, that if any Perfon or Perfons felo-
nioufly take away any Qar 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 134. half-
penny ; the Bar-mafter, -or his Deputy, fhall’
‘punifh the Offender in the Stocks, or other-.
wife, as is fit for fuch Offenders to be punith-
ed: But if the Oar or other Materials be above -
134d. half-penny, we fay it is Felony.

M 2 ARTICLE
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ARTICLE XLIX.

We fay, that every Bar-mafter, or his De-
puty, ought to have a Pair of Stocks, at fome
convenient Place within his Divifion; the fame
to be built at the Charges of the Lord of the
Field, or Farmer ; by thé Benefit arifing out
of the Fines ; and fuch Perfons as fwear, curfe,
or commit any other Mifdemeanors on the
Mine, fit to be punifhed in the Stocks; the
Bar-mafter, or his Deputy, fhall punifh fuch
Offenders, at any Time under the Space of
twelve Hours, as the Offence fhall 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 Warn-
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 §5s. 4d. whereof §s. is due to the Lord of
the Field, or Farmer, and 4 4. to the Steward:
And in Cafe T'wenty-four Miners be fummon-
ed on a Jury, for a Trial betwixt Party and
Party, to appear at the Barmoot-Court ; if
there appear not 12 of them, whereby to have
a-full Jury, then all fuch as fail in appearing
herein, fhall be fined, as the Bar-mafter or
Steward pleafes, inany fum not exceeding 10s.
provided always, they have lawful Summons,
and be able of Body to come,

ARTICLE
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ARTICLE LL .
We fay, that if any Groove, Shaft, or Meer
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 fhewed to
the Jury, that they may take noties thasef
as they think fit.
- ARTICLE LIL
We fay, that if the Grand-jury, or T'wen-
ty-four; for the Mine, or Part of them, be
(by the Bar-mafter, or his Deputy) called to
view any Work within Ground ; or todo, or
perform any other Office or Duty, concerning
thefe, or any other Articles, for the Cuftom of
the Mine ; if any Perfon or Perfons refift, or
hinder them therein, every one fo offending
fhall forfeit for every fuch. Offence 5/ the
one Half to the Lord of the Field, or Farmer,
and the other Half to the Bar-mafter, or Stew-
~ard ; and if any refift the Bar-mafter, or his
Deputy, he may, if need be, call any Miners
to affit him, and the Grand-jury, or T'wen- "
ty-four, or part of them; and if any Miner
-negle& or refufe herein, he fhall forfeit for’
every fuch Neglect 5s. to the Lord of the
Field, or Farmer.

M 3 ARTICLE
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ARTICLE LI1I.

. We fay, that the Bar-mafter, or his De-
puty, or the Steward, ought to levy and col-
le&t all Fines and Forfeitures, due by Cuftom.
of the Mine; and where any Perfon hath.
not QOar to difcharge the fame, and is not other-
wife able, or willing to pay fuch Fines and
Forfeiture ; then the Bar-mafter, or his De-
puty, fhall (for every fuch Offence) punith
every fuch Perfon in the Stocks, to fit there
twelve Hours pining, with a Paper on his Back,
fhewing for what Offence he fits there; but.in
cafe the Bar-mafter, or his Deputy, or the
Steward, do not henceforth levy and collet
all Fines and Forfeitures, due by the Cuftom
of the Mine, nor punifh fuch Offenders in the.
Stocks, as are fit to be punifhed; they fhall
forfeit for every fuch Negleét §s5. to the
Lord of the Field, or Farmer.

ARTICLE LIV,

We fay, if any Miner- or Miners, or any-
other Perfon or Perfons, be - poflefled of a
Meer or Meers of Ground, or Part. or Parts
thereof, and work it truly, according to the
Cuftom of the Miine ; if there be any Perfon
or Perfons that fhall or will make Claim or
Title to the fame, or any Part thereof ; that
he or they fhall 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 fhall be in Workmanthip; and if de-
nied of what he or they fhall claim, he or they
muft arreft within fourteen Days after thCelﬁ"id

aim,
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_ Chaim and Denial, or elfe his or their Title
fhall be deemed unlawful, and to have no
Plea for it in the Barmoot-Court.-

ARTICLE LV:

We fay, whereas we find by daily Experi-
ence, 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 neceflary Charges; and
they fo refufing te pay, poor Men are many
"Fimes utterly undone and overthrown, Where-
upon we. order and agree, (that where any
Controverfy. fhall happen about any Groove or
Grooves, Meer or Meers of Ground in Que-
ftion) where¢ fuch Suit arifeth, if any Perfon
or Perfons claim any particular Part or Parts
of .a Meer of Ground in Queftion, where fuch
Suits arifeth; if any Perfon or Perfons make
Claim on both Sides, and would only defend
his or their Part or Parts, by putting in his or
their Part or Parts of Pawnson both Sides.
‘We fay, that it fhall not be fufficient for any
Perfon or Perfons to defend his or their Part
or Parts by fuch Means only ; but he or they
mutft either take to the Plaintiff or Defendant,
to defend his or their Part or Parts, accord-
ing to the Cuftom of the Mine ; that is to fay,,
he fhall pay his or their Part or Parts of
Charges, as fhall 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
4s. 6d. for the Pawn or Pawns; and Charges
being lawfully demanded of fuch, before the
Bar-mafter of the Liberty, and one or more of
M 4 the
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the Grand-jury, or Twenty-four; if the Par-
“ty or Parties of whom Exfences in fuch Suits
and Trials is demanded, as aforefaid, do not
pay the fame Charge within four Days after
it is lawfully demanded; then fuch Party or
Parties, refufing or negle&ing to pay the fame
after fuch Demands, fhall forfeit his or their
Part or Parts to the Parties grieved, to be
equally divided amongft them, according to
their proportionable Parts.

ARTICLE LVL

We do order and fay, that if any Perfon
that works for Wages at any Groove, oF
Grooves, Shaft or Shafts, Meer or Meers of
Ground, within the faid Soak and Wapentake,
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,
Meer or Meers of Ground ; that then, if fuch
Perfon or Perfons, from whom fuch Wages
fhall be due, or from his or their Servants or
Agents employed to manage their Mines, do
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, the Workman
or Servant who fhall be behind in Arrear, and
unpaid, as aforefaid, may arreft, where fu
Work was done, or elfewhere, within the
faid Seat and Wapentake, 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 ém)'
, art

|



) (29)

Part or Parts thereof, and fo bring it to Trial
at the next Barmoot-Court ; and if fuch Perfon
or Perfons, Servants or Agents, Defendant or
Defendants fhall be caft, and condemned by
the Verdi& of 12 Men; then fuch Defendant
or Defendants fhall pay all fuch Wages forth-
with, which fhall be given in Damage, and -
105, over and befides, for and towards the
Cofts of fuch Workmen or Servants, ‘Plaintiff -
or Plaintiffs, in the Recovery of fuch juft Wages,
if their Oar be fufficient under Arreft to defray
the faid Charge ; but if not, and fuch Defen-
dant or Defendants refufe and negle& fill to
Ppay fuch Wages and Charges, as aforefaid ; -
then the Bar-mafter of the Liberty where the -
faid Defendants have any Grooves, fhall have -
power to levy the fame by Diftrefs'and Sale of
the Defendant or Defendants Qar, or Mineral
Materials, if any; or otherwife, he fhall 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 fhall :
not negle& this prefent Article, on pain to for-
feit (to the King, or his Farmer) 5s.44d. and -
to the Party grieved §s.°- And if the Defendant
or Defendants fhall contemn or difobey this
Articley or hinder ‘the Bar-mafter in" the Dif~-
charge of his Duty, that then every fuch Of-
fender fhall forfeit for every fuch Offence 20+, "
to the King’s Majefty, -or to his Farmer..

ARTICLE LVII..

Alfo we order and fay, that from henceforth,.
when any Perfon or Perfons fhall complain at
any great Barmoot-Court, for want of Com-

pany’
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any and Charges, that fuch Compldinants
Eal{have a juft Bilt of Charges (if fuch can be.
had) annexed to. the Bill of Complaint, which
the Twenty-four fhall have Power to dJeter-
- mine: Or, at leaft, he or they fhall 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 are complained againft, for Want -
of Company and Charges, as the faid Part
owners fhall be behind and in Arrear; which
Sum or Sums fhall be fet down in the Order or
Verdi& of the Grand-jury, or T'wenty-four;
and if fuch Sum or Sums Be not paid into the
refpe&ive Bar-mafter’s Hands (for the Ufe of -
the, faid Complainants) within ten Days after-
Warning given them; then the Bar-mafter
may and fhall deliver Poffeffion,. according to .
the faid Otder: But if the Perfon .or. Perfons .
complaiped . againft, or their Agents, be not-
refident within, the Soat "and. Wapentake of.
FHirkfworth;, or if upon diligent "Enquiry -
made by the Bar-mafter, within twenty Days .
after, the faid Order to_him delivered, that fuch .
Perfon or Perfons cannot be found to_be refi- -
dent, nor his Agents, as afotefaid ; that then
in, fuch Cafe, the Bar-mafter may take with .
him, one- or more of ‘the Grand-jury, or
"Pwenty-four, and l&o_ to the Groove or-
Gtooves,. Meer or- Meers of, Ground, where -
fuch Company and Charges are wanting; and:
there in the Mineral Time of the Day, openly
declare, ‘That. fuch Perfon or Perfons .fhall :
come in, and keep Company,_and pay fuch.
Charges, as is contained in. the. faid Order,
within. ten. Days. after, or lofe. his or their.
’ Part:
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Part or Parts. And if fuch Charges be not
paid according to the faid Order, then the
Bar-mafter, or his Deputy, may, and fhall de< -
liver Pofleffion, according to the faid Order,
to the faid Complainants: And the Bar-mafter
fhall not negle&t his Duty herein, on pain to
forfeit 10 5. to the King, or his Farmer..

ARTICLE LVIIL

We fay, that no Perfon or Perfons fhall let,
hinder, or deny the Bar-mafter and Twenty-
four, or any of them, by Firing, or any other
Ways or Means whatfoever, from going into
any of their Grooves, Shaft or Shafts, Meer or
_ Meers of Ground, to view and fee whether any

‘W rongor Trefpafsbe committed between Party
or Party : Nor for plumming and dialling inany
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
to forfeit for every fuch-Offence 405 of good
and lawful Engli/p Money, whereof 20 to the
King’s Majefty, or his Farmer, and the other
20 to the Party wronged or grieved; proy
vided always, that the Bar-mafter and T'wenty4-
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 the
Body of the Mine, do order and fay, that
from henceforth, every Miner and Maintain-
er of Mines, within the Soak and Wapentake
of Wirkfwerth, fhall prefer their Bills of
Complaint at every great Barmoat-Court againft
their Part-owner or Part-owners, Grfcﬁlve-

oW
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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 againft whom any
Bill 'is preferred, may have legal Proceedings,

in open Court, according to the Cuftom. of the:
Mine..

"

‘She: End’ of the Firft Book..
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BOOK IL

‘The Form of a Bill of Complaint, put up-
at the Great Barmoot-Court held
at Wirkfworth, April 12, 1681.

Ohn Woodhave, and his Groove-Fellows,
] complain_themfelves to this Court, againft
William Holdfaft and Robert Non-pay, or
any one that claims under them, or cither of
them, for not coming in and keeping Company at
the Old Man’s Groove, on the Cole-hills, in
the Pens Rake, being within the Liberty of
Wirkfworth, and Furifdiction of this Court ;
and for not paying the Sum of 4. which is
due for them to pay; being 40s. a piece for-
either of their eight Parts to pay; And there
Jore prays relief. .

The Form of a Crofs Bill, at' the fame-
Court.

At the Great Barmoot-Conrt held at Wirk/-
worth, for the Soak and Wapentake of.
Wirkfworth, April 12, 1681:.

Whereas, John Woodhave, and his 'Grno-ue-
Fellows, have complained themfelves to this Court, .
againft’ William Holdfaft,. and Robert Non-
Ry, or any. that claims under them, _‘gr

e\
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either of them, for not coming in and keeping
C€ompany with them at the Old- Man’s Groo
on the Cole-bills, being within the Liberty of
Wirkfworth, and jurifdittion of this Court, and
Sfor not paying the Sum-of 4 1. which they fay
is due for them to payy being 40 s.. apiece for
either of our eight parts: We the aforefaid
‘William Holdfaft and Robert Non-pay, do
hereby declare to prove the Payment. of: the
aforefaid 4. being 40s. for either of oar
eight Rarts: And therefore pray to be difmift..

At the Great Barmoot-Couri held at
Wirkfworth, April, 12. 1681

The Names of the Jurors, and their
Verdiét upon the aforefaid Bill.

illiam Stone, Robert Letflip.
Henry Stafford: . William Gaftly
Adam- Bell. Adam Smioker.
Glement - Clough, Thomas Sheppharde
Thomas Twagg.- - Anthony Long.-
Fobn Hill.. Richayd Shorts
Anthony Wood. Gervis Standby.-
William Ward. Fobn Hanger. .
Ribert Stand. Abrabam ¥ aodwit.-
Williom Winkat, Samuel Wagtaffe.
Henry Neerbeed, Elias Pool.

Fofeph Knowfnot. ~ Martin Spencer.

We the faid Furors, bring eleéted, fovorn and:
charged, do-(upon Our Qaths) order and [ay, -
That. William Holdfaft, and-Robert Non-pay,
or any one that claims under them, or either of
them, fhall come in and keep Company with:
John Woodhave, and.bis GraovesFellows ; anldl :

) Jha ;.
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fFall pay. the fum Zf 4 1. being 405 apiece fir-
either- of their eight Parts to pay, which they.
are . bebind and in Arrear, at the Old Man’s
Groove, on the Cole-hills, being within the Li-
berty of Wirlfworth and Furifdiflion of this
Court, witbin ten Days after. lawful Warning
given, or Publication made, -according to the Ar-

ticle, or lofe their parts. .
Then you muft return the Crofs-Bill

Ignoramus..

The Form a Bill made at- the fmall Cours-
Barmovt, for tryal of Titles,

At the fmall Court-Barmost held at.
—— the 13th Day of April, 168i..
Edward Wood, and his Groove- Fellows, com-
plain themfelves to this Court, againft James
Wilde; and- bis Groove-Fellaws, for unjuftly
entering into, and detaining from.the Complainants
one Founder Meer of Ground in a:Grofs .rake,
dijcovered out of the great White Rake, with-
in the Liberty of Crumford, and Furisdittiin,
of this Court (on Crumford-Moor) and alfo
one Firft Taker Meer of Ground Eaflward, or -
a. Poffeffim for a Firfi-Taker Meer 5 and for
getting therein, and.carrying away, One Thou-
Jand Loads of the Plaintiff’s Lead Oar, and con=
werting it to .the Defendants own ufe, to the -
PlaintifPs Damage of a- Thoufind and ~Fifty -
Pounds ; And thereupan they. bring their Suit,
apd crave relsef.
The Defendants .appear and plead the -
fix . Months Article in Bar.
Jurors  B. D; A-B. F. 7.
N.amCSi E. W: R. C. A. 7.
A: H, ¥. H 7. R.
H.c:. 1. P. W.FE.
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Verdict. We the faid Jurors being eleCed

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,
difcovered out of the great White Rake, with-
in the Liberty of Crumford, and Jurisdition
of this Court; (on Crumford 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 fhall pay 4s. for 12 Men’s Din-
ners, &e.

The Form ofa Bill put to the T wenty-
four, when called to view a Minc
in queftion.

William Fainwood, and John Haveall, and
their Groove Fellows to the Grand-jury, o
Twenty-four, for the Soak and Wapentake o
Wirkfworth ; being called to the Gang-Rﬂh’ ‘
on Middletown-maor, wwithin the Liberty o
Middletown aforefaid, the 16th of April
1681

You are defired to go down at the Hedge
fhaft, and fo through the Drift, and down
the Turn, and then through the Drift 2t
the Turnfoot,and fo through the King’s balf
Meer, then through the hole at the Rither
Point into Bates work, and fo up his Turd
and Shaft to the Day, and to give your

- o Opinionsy
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épinions, whether it be not all -one and the .
fame Vein.
Then as many as judge it to be one
and the fame Vein, write their
Opinion, if they exceed 12.

SomeExampLESofDIALLING.

H Aving provided your felf of a Dialina
fquare Box, or a long fquare Box, which
is better ; and alfo of a two foot Rulej
and a ftring or Cord with 2 Plummet as the
end ; fuppofe you be defired, or (to try your
‘own Skill) would know the exact depth of
a Hading Shaft and Turn, and how far they
are driven in that Meer of Ground to an
Inch. Firft caufe fome one to go down the
Shaft, then let your Cord or String down
after him as far as you can, till it touch fome-
where on the fide, obferving the moft conve-
nient place at the Stows, where the String
will go down deepeft and not. touch the fides,
and where the Plummet touches the fide, bid
him make a mark at the end thereof; Then
the String hanging there, apply the fide of
your Dial thereto, as near croffing the 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 String, and meafure it, and fetthe

length thereof down in Rulesand Inches, “:r‘;::;\
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the word Depth, as you may feein the Ex- -
ample following, which you may fuppofe here
to be 24 Rules, and Inches co; which when
you have fet down, and the point 52 directly
over againft- it ; then go down te 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 Dialto the edge of the Rule, and
wave the Dial and Rule upand down togethér
till you fee the Needle ftand upon 52, your
fquare point; then from the moft convenient
place of your Rule (whether itbe at the end,
or in the middle, where the Cord will go
down the deepeft-and not touch the fides) there
hold the Cord, and where it touches the fide at
“the end below, there bid him make a mark;
then (obferving what Inches lies againft at the
Rule, ashere at 22) pull up the Cord, and
meafure the length thereof, from the Rule
to the mark below ; not forgetting to hold
your finger faft upon the Cord, which. you
may fuppofe to be 16 Rules; which (becaufe
you are plumming) muft be fet down under
Depth 5 Then, having fet down your point 52,
and the 22 Inches in their refpective places,
as in the Example following appears, go down
to the place where he made the laft Mark ;
and putting one end of your Rule thereto, lay
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 fee the Needle ftand ypon .52, the Rule
and Dial lying clofe together,.let down your
Cord as far as you can, till the Plummet touch

the

1
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the fide below, holding the String at the mid-
" dle orend of the Rule, or where you fee it:
will go down deepeft, and not hang on the fides ;
then bid him make a.mark below, where the
Plummet touches the fide ; which done, pull
up the Cord and meafure the Length, firft
obferving at what Inchesof the Rule you hekl
it ; and fo fet down your Depth, Point, and
Length in their right places, which here you
may fuppofe to be 26 Rules and 14 Inches,
point 52, and the crofs Length taken there-
on, 1 Rule and two Inches : Then go down
to the mark he laft made, and putting one
end of the Rule therein, lay the other crofs,
as before, and apply the fide of the Pial to.
the edge of the Rule, and wave them up and
"down tillthe Needle ftands on 52 ; then let
down the String on the Shaft foot, and bid
him make a mark below, obferving that the
String touches no where on the fides, betwixt
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 fuppofe
here to be 28 Rules and 22 Inches, which
fet down, and the point 52, and alfo the
number of Inches where the String lies upon
the Rule, which ‘here is 18 Inches; and fo
you have finifhed the Shaft: Then going down
to the Shaft foot, hold the Dial where the
Mark was made, and fet the Needle upon 523
and if there be any occafion to take a fhort
crofs length, whereby to give you better li-
berty to take a long length in the drift ; then
take the fhort length, the Needle ftanding
upon- 52, apply “the String parallel to the fide
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of the Dial; and having made a markat the
Endof the fhort Length, meafure how many
Rules and Inchesitis, (and fet it down) whick
you may fuppofe here 1 Rule and 10 Inches:
then fet down the Point direGtly againft it, by
which you took that length “as 52; which
done, give him that is with you, the End of
the String, and let him go back into the Drift
as far as he can, till the String begins to touch
fomewhere on the Side of the Middle, and
then holding one End of the String in
Mark you made, when you took the fhort
Length’; obferve that the String touches 1o
where betwixt him and you ; then apply the
Side of your Dial to the String, taking 1o
tice that the D7a/ and String lie fireight o8¢
with another,and {o take the point the Need!
fiands on, which here you may fuppofe fo k¢
36 ; then let him that is at the other End,
either make 2 Mark on the Side, or drop#
Stone to- the Sole of the Drift, asyouf
Occafion ; which done, draw the String b3
and meafure it, and fet the Length the
down in Rules and Inches, which you m%
here fuppofe to be 22 Rules and 8 Inches,
overagainft it the Point 36 : Then go t©
Place where he dropt the Stone or made
Mark, and laying the Rule or String crofsy
one End being in the Mark, take a fhort Length
[as you find Occafion] fetting the Needle upo’
52; which done, fet down the Point; 3"
this fhort Length overagainft it, which ber’
you may fuppofe to be 10 Inches: having fo
done, and made a Mark, or dropt a Plum &
the End of thefe 10 Inches, this fhort Leng
will give you Liberty to take a long Leng!

forwards
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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, fetting down the length direétly againt the
Point you laft took, -which you may here fup-
pofe to be 24 Rules and 14 Inches ; and that
to reach to the Turn-head. So being now
come 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
fthort length, whereby to give you liberty to
plum the deeper in the Turn, then you
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 fet
down that thort Length, which you may here
fuppofe to be 8 Inches, and ’pully up the String
and meafure it ; which you may here fuppofe
to be 28 Rules and 6 Inches ; 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 Rulein the Mark,

and
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“and lay the other crofs into the Turn ; fo put
the Side of the Dial to the Edge of the Rule,
and wave them together, till the Needle ftands
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 ; fo holding th‘e
String at the End of the Rule, fet down this
fhort Length, which is 1 Rule, and the Point
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 Dial; obferve to

“take your fquare point, where there is this
‘Occafion ; for if you omit taking your Square -
you will lofe yourielf in the Exa&nefs of the
‘Grounds Length, fometimes making it more,
and fometimes lefs then really it is, and fo
commit great Error, when you come to didl
it above Ground: You muft alfo take Care that
you hold your Rule level, when you take your
crofs Lengths, and alfo your String when you
take Lengths in Drifts; and by that Means
you will have the exa& Depth: You muft
alfo obferve that your Rule and String lie par-
rallel with the Edge of your Dial, thatis,

-equally at both Ends ; or elfe you will mifs in
taking the true Point. Under Ground the

Dial is guided by the String ; but above Grousd

the String is guided by the Dral.

Ex a’np.’ﬂ
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ExampLE.

‘Depth. Points. Length,
Ru, Inch. Ru. Inch.
24. 00. 52. 00. 00,

-16. 00. 52. 0o0. 22,
26. 14 52. oI. 02.
28. 22, §2: 00. 18.
oo. 00. 52.- oI. 10.
0. Q0. 36. 22; 08.

© 00, 00. 52. 00: 10,
0o0. 00. 36. 24. 34.
2.8: 06. 52. 0o0. o8.
30: 02; 52. or. oo.

Fhat is 152 Ru. 44 Inch,

And the Rule containing 2 Foot, it makes
in all 307 Foot and 8 Inches for the Depth of.
the Shaft and Turn ; - which by Reduion
makes 51 Fathoms,  1.Foot-and 8 Inches, for
-.the true Depth of that Mine,

Example.

44 Inches make 3 Foot '8 Inches ; which
fet below the 304 5 and added makes. 307%3.

- add 152,
' 152,
Sum in’fingle 304. Foot.

393, add.

307. Foot.

ow
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Now, if you would know how much your
Shaft and and Turn haded, you muft add up
the Lengths that ftand againft your Square-
point 52. As for Example.

Rules. Inches.
00 22,
or. 02,
00. 18.
oI1. 10.
oo. 10.
oo. o8.
oI. 00.
Rules 03. 70. Inches.

Which by Redu&ion makes 11 Foot and
10 Inches ; and fo much your Shaft and Turn
hades. To know the exact 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 ZLength, againft
your by-points ;' which in this Example 5
only Rules 22. and 8. Inches.

and 24. and a14.

That isy Rules 46. and 22 Inches.

Which by Reduétion is 93 Foot and 10
Inches ; which makes 31 Yards xo Inches you
have driven ; but if youareto dial and lay 1t
out above Ground, fet the Dial upon the Point
52 ; and looking in your Note for 22 Inches,
which was the firft Length ; put one End o
the Rule to the Place of the Stows where l'?e(i:
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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 52, make a
Mark at 22 Inches upon the Ground ; and fo

ou have done the firft Point: And in like

anner you muft do all the Reft, if you go
-over thefe Points fingly, one by one ; but be-
<€aufe. here is feveral fquare Points before you
come to any by-point, that gaes as the Rake
.goes ; itherefore you may take all thefe fquare
Poijnts together, firft adding their Lengths up,
and knowing how many Rules and Inches they
make : As for Example.

. Ru. Inch.
The firf? Point is 00, 22,
The fecond Puint is o1. o2.
The third Point is 00. 18.
. The fourth Peint iso1. ..
Sum is 2. 52.

Which by Reduion makes 4 Rules and

.4 Inches; that is, 3 Yards wanting 8 Inches,

and fo much your Shaft hades; r:hgexjafore Af

you firft meafure out fo much upon your Cord,

and hold .one End at.the fame Place .on the

Stows, and give him the other End to go for-

wards with ; then the Side of the Dial lying

ftreight with the String, and the Needle ftand-

. ing upon 52, bid him make a Mark there;
and foyou have taken all the 4 Pointstogether,

and found the Mark above Ground, which he

.made at the Shaft-foot : Thengoto the Mark
he made, and loaking in your Note, what your

. N - sEt
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next Length is, (which is 22 Ruleand 8 Inches)
meafucing out fo much upon your Cord ; let
him go forwards with one End, and Caufe
fome one to hold the other End in the Mark
he laft made ; then look in your Note for your
Point overagainft that Length, which is 36;
fo fetting the Needle upon 36, let him that
has the Plummet-end bring the Cord to te
Side of the Dial, you ftanding fome diftance
from him that holds the other End inthe
Mark: Then (the Cord lying exadly even
with the Side of the Dial, and the Needle
ftanding upon 36) bid him make a Mark at the
End of the Plummet ; and fo you have done
that Length ; go then to your laft Markand
put 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
14 Inches ; which meafure out, and let him
go on with the String, caufing the other End
to be held in the Jaft Mark ; and fetting the.
Needle upon 36, the Point over-againft that
Length, bid him wave the Cord up and downtill
it lies exaltly ftreight with the Side of the .
Dial ; then bid him make a Mark ; fo you
have done that Length. Laftly, becaufe the

-other 2 Lengths are both to be taken upon
one Point, and there being no other by-point
betwixt them, therefore you may add the
Lengths together (and take them at once)
whichis 1 Rule and 8 Inches, the Needle
Atanding upon 52 ; the-End hereof is the
Place above Ground dire®ly over the Mark
-vou made at the Turn-foot, N
ow
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‘Now, to know whether you have dialled
this exally or no (without going over it again)
firft add all your fquare Lengths together ¢ as
for Example. : " :

Ru. Inch.
00. : 22,
or. . 02.
‘00. 18.
oI. 10.
00. 10.
00. ) .08.
oI. 0o,
Sum is 5 22,

‘Which converted into Feet makes 11 Foot
10 Inches ; and fo much your Shaft anhd Turn
hades and declines from the Place you firft
begun to plum at the Stows: Then add up
the Lengths you took Rake-ways, which was
only 22. Ru. 08. Inch.

and 24. 14.

46. 22,

Which by Reduétion is 93 Foot and 10
Inches, or 31 Yards and 10 Inches : fo taking
your Rule and Meafuring out the 46 Rules
and 22 Inches; give him the.Plummet-end
to go Rake-ways, caufing fome one to hold
the other End at the Placeon the Stows where

ou firft began to plum ; then go you to the
{’liddlc of the String, and fetting the Needle
upon 36, bid him wave it up and down, till
N a you
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gw fee"the String e exally ftréight with the
ide of theDial, then bid him make .a Mark
at the End : go ‘to this Mark, and meafure
out your fquare Length, which in all was
" 5Rules and 22 Inches ; give him the End,
holding the other End in ‘the Mark, fet
the Needle upon §2, bid him wve the ftring
.up and down, ¢ill it lie parrallel with the
ox : Then bid him make a ‘Mark. And
if this Mark hit thé Mark you made when you
Dialled it before, ydu have done'the Work ex-
altly, or elfe yeuhave committed fome Er-
ror. : i
Nate, T hisRule atways-hotdstrue, when you
take fquare Lengths, and your Lengths for-
ward, Rake-ways, or any ways, by ong point:
#s here you took by ‘the Point '36.

How 10 Pplum Sbéﬂsmd Turns that bide,
.. ond-beat into tbe Bnd.

F Irft, let down your Cord as faras you can,
holding it at the moft conventientPlace on
the Stows, whére it will go down-deepeft ; and
where the end touches below bid him make 3
~ "Mark : "Then apply your ‘Dialto ‘the fide of
ahie Cord, (whilft it han'%s there) and 'take that
“Pdinc you judge to be the neareft crofing te
“Rake for your fquate Point, ‘which here ‘you
hay fuppofe to'be 438 ; fet the Point down, pull
“up'the Stting and meafure it, ‘which fuppofe
“here . to be 26 Rules and 8 Trithes ; -fet them
“down: Theén go down to- the Mark ~he made,
““put “one'end’ of * the Rule therein, laying d‘:i
\' 0
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other crofs.into the Shaft, apply the Dial to
thie edge of the Rule, the Needle flanding up-
on 48, let dowini the Cord; (which by reafon
that the Shaft beats much.one way, the Plum-
met will fall upon the end) and where it tou-
ches the end bid him. make a Mark, obferving
what Inches of the Rule you hold the String
at; which .fuppofe here to be 18 ; fet thems
down, and the Point 48 alfo ; then go down
to:the Mark he made at the end of the Shaft,
and putting one end of your Rule or String
¢whether you find more convenient) in that
Mark, lay out the other end towards the othen
end of the Shaft;. and take the neareft fquave
Point youcan to 48; which here fuppofe to
be 32 ; make a Mark at theend of the. String,
in the otherend of the 8Shaft, if you take it
quite through ; but if yeu take. it kalf way by
the Rule;. thea. perhaps the Rule may: touch
the lying fide;. and- then: you mmuft! make a
Mark there, the Needle ftanding upon-32, and
fet down the length taken: upon that Point 3
and fo afterwards take a crofs length from thae
Mark upon your fquare 48; but if you take it
quite through the:Shaft, to give more Liberty
o plum deeper the next time; then meafuring:
it, fet down the Length, and'the point 32 over~
againft it, which here you may fuppofe to he'
2 Rules and' 8 Inches ;. which done, held one
end of the String in that Mark you made in
the end of the Shaft, and let down- the Cord
as far as you ean, till it either touch the fide
or the end of the Shaft ; which here you may
fuppofe to touech ‘both end: and fide in the cor-
ner.of the Shaft : bid him-make a. Mark theres

N 3 Then:
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Then pull up the Cord, and meafuring it, fes
it down under Depth, which you may fup-
pofe to be 8 Rules and 10 Inches: And here
ou are to take no Point, this being only a
lum: Then go down to the Mark, and put
one end of the Rule therein, and lay the other
againft the #ough, lengthways of the Shaft,
and apply the Dial to the fide of the Rule,
the Needle ftanding upon §2, makea 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 23 Inches : But if it chance, when
your Rule lies to the #ough, you cannot take
the Point 32 exaltly; 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 fure it be level with the fame
Mark, andthen fet down fo many Iriches for
2 length as you judge it to be, and over-againft
the fquare I!oint 48 : Or if it happen that the
Waugh flies back, fo that the Rule needs not
touch it, yet keep the Ruleand Dial together,
the Needle ftanding upon 32, fet down that
length you think moft convenient to take, and
then fall to plumming again: And if your
Plummet falls upon the end of the Shaft, or
upon both ends and fide as before, yet take your
length upon the Point 32, by help of either of
thofe' ways you laft took it ; thatis to fay, by
fhifting your Rule or String fomething nearer
the hanging fide, taking care to fet down thofe
Inches you fo allow againft your fquare Point :
But if it falls upon the fide, and the Shaft
hath left off under-beating, and goes ftreight,
: only
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only hades, then lay your Rule crofs into the
Shaft, and take your length upon the fquare
Point 48, till you have finifhed plumming the
Shaft: So by obferving thefe Directions well
you may exa&ly Plum and meafure to an Inch,

any Shafts, Turns, Lobs or Stumps, that ci-
ther hade, or hade and underbeat.

The Table of the foregoing Operation.

- Depth. Points. Length.

Ru, Inch. Ru. - Inch.
26 o8 48 oo 00
12 160 48 oo : 18
. 00 © o0 32 02 o8
o8 1o 00 o©o 0o
oo 00 32 00 23

Sum 46 Ru. 28 Inch.

‘Which converted into Feet makes g4 Foot
and 4 Inches; for you muft obferve, that the
28 Inches, is equal to 1 Rule and 4 Inches,
or 2 Foot 4 Inches: So if you divide g4 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 how much the Shaft hades
and under-beats, and would find the Place
above-ground where you made the Mark laft
below ; Firft, 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 Stows where you

furft
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firft began to plum, lay the Dial to the Side
of the Rule, the Needle ftanding upon 48,
make 2 Mark there: Then add together the
Lengths you took upon the Point 32, whicl
makes 3 Rules and 7 Inches; meafure out fo
much, holding one End in the laft Mark, let
him go forwards with the other, fet the Needle
upon 32, the String lying ftreight with the Side
of the Dial, bid him make a Mark there, and
this is the exact Place above-ground right over
that where you made the Mark laft below.

Blow to plum and dial in an open Rake,
where there is many crofs Drifts and
Turnings, and afterwards to [quare the
Jame above Ground, :

FI RSF plum the Shaft, Turn, Lob and
Stumps if there be any, by the Dire&ions
afore-delivered, chufing that Point for your
Square which you judge goes neareft crofs to
Rake or Pipe; which fuppofe, here to be 287
and take all your crofs Lengths upon that
Point, till fuch Fime as you have done plum~
ming; unlefs it happen that your Plummdt
falls upon the End of the Shaft, or "Farn, as
you plum; If {o, then . takea new Square 6 -
this Square of 28, as you did in the Jaft Exam-
ple before, -or the nedre it you can; fetting
down the Length #nd Points in order: Now
foppofe you come to_ take = Length forwards
into the Drif¢ at the Shaft foot, having firft
made 2 Mark there whdre the Plum fell, let 4
Boy hold ore End. of the String thereis, ans

. bi
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bid anothgg@Man take the Plummet, and go as
far back into the Drife as he can, till the Plum
he hath in his Hand touches the Side; and:
ftretching the String ftreight; ebferve that it
touches no where betwixt that End he holds in
the Mark, and the Plummet the other Man:
kath in his-Hand, d(aif it touches the Side bid:
him come nearer) then apply the Dial to the:
Side of the String, and when the String and~
Dial lie exaétly ftraight together,- take' the:
Point the Needle ftands en,-which fuppofe here-
to be 44: Set down the Point, bid-him make’
a Mark at the Plummet: Then-pull back the:
String and meafure it; which fuppofe here to~
be 12 Rules and- 14 Inches: Then go to the:
Mark he made, hold one End of the String:
in ity bid- him: go kack into the Drift with the:
Plummet as far as he cap, till the middle of
the String begins to touch - the Side; - them
firetching the String ftraight,. obferve that it:
touches no where betwixt them that held it, .
apply the Dial to the Side. of it, and take the:
Point the Needle ftands on, which here fup+
pofe to be 50 ; fet it down, biddin‘g him make-
a Mark at the Plummet ; pull back the String:
and meafure it, which fuppofe here te be 8-
Rules and 6 Inches ;- which fet down over~
againft the Point: Then go to the lafft Mark:
ke made, hold one End of the ‘String therein,,
bid the other go back with the Plum-as far as:
he can, ftretching the String ftraight;- obferve-
that it touches no where.on the Side: betwixt
them . that hold it; apply the Side: of* your-
Dial- parallel’ to-the String; and take the Boing
the Weedle-fands o, which fuppof here te be-
: Ns. A8
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48 ; fet it down, bid him make gMark at:
the End ; pull back the String and meafure ity.
which fuppofe here to be 14 Rules and 8 Inches;
then go to that Mark, and laying the String’
out as before directed, 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 8tring
and meafure it, which fuppofe to be 16 Rules
- and 10 Inches : Then go up to the Day, and
having gone over the Lengths and Points.you
took in plumming the Shaft, and found the
Mark above Ground you made at the Shaft-
foot, (which' you may do by the Rules and
Dire&ions already delivered,) meafure out.
your firft Length, 12 Rules and 14 Inches,
- hold one End of the String in the Mark, bid
the other. Man go forwards with the Plummet,
then, do you fet the Needle upon 44, (and bid
him, wave the String to and fro, till it lies 6x-
a@ly ftreight with the Side of the Dial,) the
Needle ftanding upon that Point, bid him make
2 Mark there ; and fo you have done your firft
Point ; and in like Manner you muft do
the reft following, ’till you find the Placed-
bove Ground right over the Mark you‘mm
at the Fore-field below ; which done,, make3
Mark, and drive down a Siake, - Now if you
would - know how far you are driven in your
Meer, you muft fquare the Ground above;
therefare tie ane End of your Cord to this Stakey
and bid him go crofs with the other End, 10
20, or 30 Yards, more or lefs, as you think
ood ; fet the Needle upon 28, which wasthe
gquare you took ‘when you firft began. to El‘t‘l;';
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the Shaft, and do you ftand in the Middle (be--
twixt him that ho{ds the String, and the Stake):
with the Dial, bid him move the String to and
fro, or do you fhift, if you fee Caufe, ’till the
String lies_ exa@ly ftreight, and equally even
with the fide of the Dial, the' Needle being
precifely upon 28, bid him make a Mark at
the End, drive down a Stake there, and pul-
ling the String ftreiglit, faften it to the Srake
and leave it : Then come back to the Shaft,
having another String ready, put one End to:
that Place of the Stows from which you firft.
began to plum, fet frour Needle upon that
Point, which is exaltly fquare to that Square:
you took when. you firft began. to. plum the:
Shaft, which. was 28 ; therefore the Point that
fquares it is 44 : Then let-him go forwards
with the String upon that Point, ’till. the
String he hath in his Hand. erofs. the String
you faftened betwixt the Stakes, go you into the:
i/liddle, and apply the Dial to the Side of the:
String, bid him move it up and down ’till the:
Needle ftands exaltly upon 44 ; then bid him:
make a Mark where the Strings crofs one
another and drive down a Stake there ; fo the
Diftance meafured from this Stake to the Stows
is the true Length of your Ground driven..
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. How to Plum and Dial, and bring up Soughs,
Drifts, or Addits, to bit any Place or
Depth defired 5 and to know whether
a Sough begun, will lay a Mine dry
or . :

H AVING firt plumb'd your Shaft,
Tarn, Lobs and Sumps by the Rule
afore.delivered, and knowing the there..
of : Becaufe few or any Miners underfland 2
Luadrant, the Infirument for this Purpom
be like the following, viz. A Water Stand,
with one ot more €hannels ; which the Miner-
may make - himfelf,  upon an old feafoned:
Joyee, cutting a Mortefs therein a Yard long,. -
et more, as his own Difcretion diredls, plain--
ing -the fame very well and even.. :
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Having the Inftrument ready, and a Staff
or Pole of 5 or 6 Yards Jeng, which you may
call the Perpendicular-péle § as A B reprefent-
cth: D the Mark levelled'at : m the Leveller
looking over the Channel : 4 the Hole above
the_Channel of Water, through which. the
Leveller looks : e the Channel full of Water :
o the Pin‘at the End of the: €hannel: n 2
Piece of Wood with three Iron-forks at the
End, to_ftick in the Ground : L a Board fet
up crofs ‘over the Channel, having a little flit
under it, asat a: E F the Levelling-Line.

Suppofe you “be called to Level a Piece of
Ground, to know whether it will lay dry
a Mine (by a Sough) that is. to be begar
in any Place appointed,

Firft, view over the Ground, then ere¥
your Inftrument at the Mine, and cauf¢ fome
one to take the Pole, and:to go as far to-
wards ‘the Place where you intended to begin.
your Sough, as the Length of your Pole will
adit ; then -fee that the Water. ftands even in
the Channel : - Look through the Slit at a, and
bid him fhift the Pole to and fro, ’till you fee:
-~ the Pin at o, interpofe your Eye and the Mark

you level at, as I)': whichdone, bid him make
a Mark at the Foot of the Pole ; and fhift
your Inftrument thither, and ered: it there,
fetting down the Length of your Pole in
Yards and Inches : Then do as.you did beforey
>till you have finifhed the Whole, and come
to the Place where you intended to begin your
Sough: Then reducing your Poles into Fa-

thoms, compare them with the Depth Ofl Em
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Mine, and thus you may know whether it wilk
lay it dry or. no. .

Naturam ubig; compendium amare :
Senfibus bac imis (res non ¢ft parva) repone.

Ingraft thefe Precepts deep within your Senfes,,
. The Matter’s good, and got by fmall Expences,

From my ILodgings near-
Apotbecaries Hallin Black
Fryars, London. Feb. 8,.
x08%.

FINTIS
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The laff Operation in Dialling,
Dapeh, Puints. . Length,

Ru  Inch. ) Rae  Inch:
BT O R oo OO0
00=~—-00 44 12———14
0o 00 50 08——-06
00+ 0o 48 14 o8

| 00=—=—-0Q0 5.. 16 10°
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EXPLANATION

OF THE

MINERS
TeErMs of ART

Ufed in this

B OOK
S
Ar-mafeer, is he which keepeth the Gage- -
or Dith to meafure all Miners Qar, he- -
or his Servant being prefent when meafured. - -
Brazen-Difh, is the Standard by which the
other Difthes are gaged, and is kept in the-
King’s Hall, :
Cavers, are any poor People that go about:
the Mines to beg or fteal Oar from the Miners.
Coes, are little Houfes which the. Miners-’
make over their Mines to Jay the Oar in.
Cope, is 6d. for every Load of Oar, nine.
Difthes making one Load.
Croffes,.,
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Craoffes, are two Nicks cut on the Super5~
cies of the Earth, thus o which the Miners
make when they take the Ground to dig
for Oar; This Crofs gives the Miners three
Days Liberty to- make and fet on Stews:
Asmany of thefe Croffes as the Miner makess.
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 Croffes; butif
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 Meer,
according as they have firft or laft, fooner or
later made their Crofs or Croffes upon the
Ground. . . -

Dif, is a Trough made of Wood, about
28 Inches long, 4 Inches deep and 6 Inches
wide; by which all Miners meafure their
Oar: If any be taken felling their Oar, not
firlt ' meafuring it by the Bar-mafter’s m:
and paying the King’s Duties, the Miners in-
cur that Forfeiture which the 17th Article
has impofed upon them. 4

- Drift, is a Paflage thus SEEE> cut ou¢
under the Earth betwixt Shaft and Shaft
or Turn and Turn, or a Paffage or W3y
wrought under the Earth to the End of 3
Meer of Ground or. Part of a Meer.

Farmer, is the Lord of the Field ; or on¢
that farms the Lot and Cope of the King.

Fedder of Lead at the Mines contain$
Fwenty-two hundred and a half weight,
though in Lomdm but Twenty hundrpd
Weight,

Fareflid
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Foreftid Oar, is Oar that is gotten out of
Earth and Dirt that hath been wa.[hed and
Oar taken from it before.

Forfield is the furtheft Place that a Man:
has wrought in his Ground ;.or the End of &
Meer above Ground.

Grocve, is the Shaft or Pit funk into the
Earth ; they are fometimes funk in the Vein
and fometimes out.

Hack, is a Tool that Miners ufe like a
Mattock,

Hade, is where any Shaft or Turn goes de-
fcending like' the Side of a Houfe, or like the
Defcent of a fteep Hill, then it is faid to
hade.

Load, is nine Difhes of Oar 5 each Difh be-~
ing about half a hundred Weignt.

. Lobs, are Steps that afcend or defcend with-
in the Mines, as Stairs up to and down fronx .
a Chamber.

Lot, is the 13th Difh, Meafure or Part of
the M' iners Oar, which the Bar-mafter takes
up for the King or the Farmer,

- Meer, contains T'wenty-nine Yards in length

in ;2' Vein. .

er-flake is a Pin of Wood drove into the
Superﬁcnes of the Earth, to fhew the Extent or
End of a Meer of Ground

Old Woarks, 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 1n a Vein,

Pee, is where two Veins meet and ¢rofs one:
another thus 4 the Place where they meet is.
czlled the Pee.

Poffeffion
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Poffeffiem; is the right to. a Meer of Ground
which. Mixers.enjoy, by having Stows upon’
that Ground; and it.is taken generally for the -
Srows themfelves forit is the- S’ww: dm gwe
Pofleflion.

Pawn, is a Pledge: of Momy put into: the
Bar-mafter’s Hand at the. Time -when the
Plaintiff’ caufes the Bar-maﬁer to: ar:ePc the:
Mine.

Pick, is a Tool.the Minars.ufe to cut' down-
‘the Chﬂ's and Rocks of Stone to make l?a*lfagﬁ
in the Eardn. -

Rither, is a Stone: or thin’ Chﬂ" that:hesm
the Vein; ' the Oar fomstimes runs om beth
Sides it ; fometimes this Rither is fo thick, it
parts the Vein, aird ‘makes ane Vein twox

Quarter-Cord, is feven Yards andia
ter, which the Miner hath crofs ways _
Vein on either -Side; for Liberty to. lay hm
Earth, Stones, and Rubbﬂh on, and towaih-
and drefs up his Oar..

Rate, is the fame with. zVem

Shaft, is the fame with a Groove or Pit;
they are funk fome ten, fome twenty Fathoms
deep into the Earth, more or lefs.

Stows, are feven Wieces.of Wood (fet upon_
the Superficies of the Earth) faftened with Piss
of Wood together; two are called Soul-trees;
two Stew-bladss, two Hang-benches and 2

" Spindle : Thele Stows give a Miner; or any
Perfon that owns them, as good Right toa
Meer or Meers of " Ground, (fo that every
Meer have a Pair of Stows fet on them) asa
Deed. of Conveyance doth te any Purchafer.

Steddy.
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- Steol, "is where the Mmers leave digging
deeper, ;and work .in ‘the Ends forwards;
* the End before you is called the Stvol. .
.- Spindlle, is a ‘Piece,of Wood faftened .int
either :Stow-blade. . . o

Smytham, is Lead Oar ftamp’d.and pounded
down, like Powder or Sand, to cleanfe the
Stones and Earth from the QOar.

Sough, is alfo called an Addit; it isa Paf-
fage like a Vault cut out under the Earth, to
drain the Water from the Mines.

Smelting boge, is a Houfe where they run
and melt the Oar into Lead; one of thefe will
run 2 Ton in ten or twelve Hours: A Fod-
der is their ufual Day’s Work; that is,
Twenty-two'hundredand an half weght,

Sumps, are Holes funk in Drifts to the
Depth of two or three Yards, more or lefs.

Twenty-four Men, they are Twenty-four
Men chofen every half Year to redrefs the
Grievances of the Mines and Miners; but
every Man generally ferves his Year when
chofen.

Next Taker, is he that makes the next Crofs,
or he that hath the next Meer in Pofleffion.

Zurn, is a Pit funk in fome Part of a
Drift ; if the Mine be'deep, there is many of
thefe Turns one below another,

Vein, is that which is bounded with Zsughs,
and contains Oar, Spar, Cauck, 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 Qar it _is called a quick /ein, when no
Qar a dead Vein,

Woughs,
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Wonghs, are the Walls or Sides fometimes
of hard Stone, and fometimes foft; when
foft, then the Afiners fay they are rotten:
Thefe are the Bounds of an Entry. Betwixt
them all Sorts of Earth, Stones and Oar lieth,
0%, as Philofophers fay, groweth.

_ 9‘%; End of the Explanation,



Books lately publifbed, pr'inted\ Jor and fol

by OLive PayNE.

AMINTA S. A Dramatick Paftoral, in
five AQs, Written inItalian by that ini-
mitable Poet TorQu A To Tasso, Author
of the Gerufalemme Liberata. Tranflated in-
to Englith Verfe by Mr WiLL1aAM AYRE.

Chara&ters reprefented : 1. Cupid in the Ha-
bit of a Shepherd. 2. Amintas in Love with
Silvia, Thyrfis, Companion to Amintas. 4.
The Sal‘{r in Love with Silvia, §. Elpino,
6. Ergafto, 7. Silvia, beloved by Amintas.
8. Daphne, Companion to Silvia, g, Neri-
na. 10, Chorus of Shepherds.

N. B. IPs univerfally ¢fteemed the moff cu-
rious Piece that ever was wrote in its Kind 3
wherein the Affair of Love is difplayed in the
anoft pathetick, delicate, foft, &c. Manner ima-
ginable ; alfo the Tranflation is faid to be wery
Zood by the beél Criticks in the Italian Language.
: rom Mr. POPE. :

¢ The moft confiderable Genius appears in the

¢ famous Taflo and cur Spencer. Taffo

¢ in his Aminta bas far exceeded all the

¢ Pafloral Writers, as in his Gerufalemme

¢ be has ontdme the Epic Poets of bis

¢ Country.” Sce Pope on Paftoral Poe-

try, pag. 23, in the Firft Volume of his
orks, lately publithed,

Beautifully printed in O&avo, adorned with
Copper-Plates, addrefs’d to the Ladies. Price
in blue Paper 15, 64, 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 the prefent Times.

Not £y
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BOOKS printed for, &ec, -

Note, The above being a perfect Magazine
of Hiftory, Chronology, ¢&¢. isa Book no Li-
‘brary or Gentleman that reads Hiftory fhould
-be witheut.

It was fubfcribed for at 3/ 3s. in Sheets
-the large Paper, and 2/ 25. the fmall, and
the Price advanced at.its firft Publication, in
-darge Folio 1736, and are now f1d, the large
‘Paper in Sheets at 1/ 65, the fmall at 1/: 15,
. LargeiPaper neatly bound and gilt 1/ 14s.
- Smull, gile, &c. 1/.:65. ‘

It is the moft copious, ufeful and corredt
Boek in its Kind ever printed in.any-Language.
‘The Second Edition, with large Additions,
-by Dr ANDERsON. ’

APETH-AOTIA ; or an Enquiry into the Or'-
-gin of moral Virtue; wherein the ‘falfe -No-
tions of Machiavel, Hobbes, Spinoza, Bayle,
Mandeville (Author of the Fable of the Bees)
&c. are examined and confuted, -and the eter-
~nal and unalterable Nature and Obligation of
. "Moral Virtue is feted and vindicated, by the
Reverend and.Learned Mr Campbel; to which
is prefix’d an Intredulion, addref®d to Dr
- Mandeville, by ‘A. Innes, D.D.- O&avo 1738,
- gilt, &c. 25,64, . o

An Alphabetical Index to Fuller's Englith
Worthies; ’tis printed to the Size of the
~ Book, -and may be put in .without new Bind-

ing. .
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