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An Accompt of three Books,
L A Difeourfe made before the R. Society, concerning the Ufr of

DUPLICAT PROPORTIONn fwm’/ v lmportant Particulars;

together with a New Hypothefis of E T/J’ST[!;QZJE or S’ﬁu ngybo-

dies : By Sir William Petty Kuight, &e.

TH E Author of this szrour e, mv‘cb addicted to apply

Speculations to Ufe and Praétice, hati 1givenin this Exercife
of his, Several I}_Z/ll('ﬂ(,’t,’., wherein the Confideration of Duplicat and
Sub- duplzazz‘Propw tion, or the Conjidei az‘zmaf Sides and their Squares
s of Ufe tn Human affairs. Thofe Inftances arc.

1. In the Drawing or Driving Powers, which force Ships or other
Bodiesthrough the Water, withreference to therefpeive Velecitios
caufed thereby.

2. In the Shapes or Sharpnefs of Bodies, cutting or dividing the
Water, throughwhich theyaredrivenordrawn,and in thedxﬁ‘c ent
Velocities arifing from thence, where the Bodies and Forces are
Equal.

. In the Strength of Timbers, or other Homogenous materials
apphed to Buildings, to Carts, or any other Machmaments inten-
ded for Strength: And how by a Mode/ to judge the Sufficiency
of fuch Engine as is reprefented by it.

4. In the Effect of Oarsupon Equal and Like Veffels, according
to their Numbers, Length, Blades and motions with or againf? the
Stream of fmooth or un-even waters.

5. Inthe Motion or Travelling of Horfés,ontheir feveral Paces,
and with different Burthens on them

6. In the Strength and Velocity of Mills and their Wheels.

. In the effeGts of Gunpowder.

§. In the Diftance at which Sozinds may be heard.

¢. In the Diftances at which Oderiferous matters may be {fmelt.

10. In the Diftance at which the Objeéts of Sight may be feen.

11. In the Time of the Returns made by Vibrating Penduls.

12. In the Lzves of Men and their Duration. »

13. In Mufical and Sounding Bodies, fuch as Strings and Bells.

14. In the Effets and Motions of Fire and Burning Spirits.

15. In the Ryfing and Falling of Bodies, but efpecially of Water
in Pumps, Over-fhot Mills, Leaks in Ships, the Hezghts of Rivers
at their Head above their fall into the Sca.

16. In Bellpaws.

17. In the Prices of {everal Commodities, as Malts, Diamonds,
large Timber, Amber, Load-ftones, &e.
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18. In Mii~dans, Sca~banks, and the Bufwerks or Walls of
Fortrefles.

19- In the Comprofion of TWool and other Elafligue Bodies, and
of the i within Diving Veflels, as alfo in the Effeéts of Serere
freffes vpon feveral Mqtemle

h.u'ng thus enumerated his feveral Inftances, wherein Daupir-
cate and Sub-duplicate Proportion is of great importance, he ex-
platnes what he anderitands by every material word he ufes in
this Difcourfe, fuch as Murrer, Bedy, F:gzm' Plice, Jifnt:/w
Suantity, Quality, Habit, Time, Proportion, Weight, Swifincs
Ferce and L/ﬂ/f'( ity.  This done, he falls to his main buim\
which is the Application of the faid Proportions to cach of th
refpective Matters lately mention’d. — To which he fubjoyns an

APPENDIX touching his new Theory of Elafficity, mecha-
mcally explicated, to dl aw forth the Thoughts of other men for
Countenance or Corre&ion.  This vaotheﬁs the Author hopes

will folve a// the Phenomena of Elafticsty, and not only fo, but

alfo thofe of Hordnofs, Fixednefs, Tenacity, Fluidity, Heat, Mo/~
fure, I*wmmtnf'wz, &c. Not to prejudice this his E\p]lCJthI] by
transferring it hither in a Breviat, we fhall referr the curious to
the Author's own Difcourfe; withing, that whatever Effects of
Sprivginefs do occur to the Imwmoua Reader, he would pleafe to
¢xamine them by the Princ 1plc s deltver’d by the Author.

Thefe are the particulars, perfonn d in this Difcourfe, which

the Auther mdoet‘w may pafs for a Sample, pro zanfo, of what
the Royal Socic ety 1s douw For, the faid Difcourfe confifting of
three parts, @7z 1. An 1 xplauatlon of the Intricate Notwn , Or
Philofophic /»'1'1/1{1, of Place, Time, Motion, Elafticity, &c; 2. An
excitement of the World to the ﬂudy of the Matlunmthue by
thewinr the ufe of Duplicate Pr oportions in fome of the moit
wclghty of Human aftairs; and 3. A Propofal of (onﬁdcrmq,
without Chymerical 9pecul.ttxons, fuch points and properties in
Atomes, as may give an Intelligible Accompt of the Nexures,
Mixtures, and Mobilities of all the parts of the Univerfe: The
Difcourfe, li"l), confifting of thefe parts, he efteems, that in
like manner ’tis the pxoﬁﬂmn of the {md Soczety, to make myi-
terious things plain; to explode and difufe all infignificant and
puzling words $; to nnprovc and apply little fmall thrcds of Ma-
thcm.mquu to vaft Ules; and yet not to nc&lc& the finett Con-
fideration, cven of Aromes, where the fume is neceflary.
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Y. The fecond Book of the ART of METTALS, wherein is taught
the Common Way of Refining Silver by Quickjilver, with fome New
Rules added for the better performance of the fame: Written in
Spanifl by Alonfo Barba, and Englifbt by the Right Honorable
Edward Ear/ of Sandwich, London, 1674. in 8"

HE fir/t Book of this fubjeét was difcourfed of in the next

foregoing Tra&. This fecond confifts of 24 Chapters, molt of

them practical; whercof the zwo fir/f do inftruct the Reader, with
what care and caution a Refiner of Mettals is te be employed, and woot
knowledge fuch an one is to be furnyly’t with, viz. thatheis to know
the qualities and differences of all forts of Mettals and Minerals,
which of them are moft properfor Quickfilver, and which for melt-
ing; 7tem, the Difeafes infecing Mettals, and the way of clearing
them; asalfo the Accidents of Quiekfilver, and the way of Refi-
ning both in great and little; and above all, the manzner how to
make the leffer Effay, by the fire, of Ore ground to powder befere
the Mettal be incorporated together, that fo he may certainly know
how much Silver (e. g.) is to be gotten out of the Ore of that Met-
tal : The want of which knowledge and care, our Author faith,
hath coft the kingdom of Peru abundance of mony, and is ftill
of great prejudice to it; which he proveth by very confiderable
Experiments, whereby it was made evident, that a vein of Met-
tal, effayed by the Fire, yielded goo pieces of Eight the Quintal,
which by the ordinary way of Quickfilver yielded but four or five:
item, that another Mine, which by the common Effay with Mer-
cury appeared to have fcarce any Silver at all in it, yet by the
other way contained 60 pieces of Eight the Quintal.

The #bird Chapt. treats of the knowledge of thofe above-intimated
differences of Mettals: The fourth teacheth the way of forting Ores,
and the proper manner of Refining each of them: Where’tis made
out, that to effay that Mettal by Quickfilver, which reguires
the fire, is to deftroy it; as ’tis to loofe the profit, if that Met-
tal be put in the furnace, which is not to run: And further,
though the feveral Ores be fit for the Quickfilver, and fome for
Fire, yet even herein they have their differences of being eafier
or harder to be refined, according as they concur or differ in the
remedy that is neceffary to be ufed for that purpofe.

Theffih Chapt. informs us, How to know the ill Qualities that
infect the Ore, and how to purge them away: Where ’tis noted,
that fuch Ores, as partake of Copperas, will not endure Quickfilver,
but confume and f{catter it; which our Author faith may be eafily
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tried by mixing a little Quickfilver with well-ground Copperas
and Water ; whcrdxpon he fhall in a trice fee all the (Qndmlwr
diflolved and loft, elpecially putting a little Salt to that compo-
fition. I{ow this, and other like inconveniences are found out,
and how eafily they may be remedicd, may be feen in this Chap-
ter ot large.

The /zw/J, feventh and erghrh Chapters, treat of the Grinding and
Lummg of Ore, and the aamdgc that refults from this Burmnrr In
the bufinels of Grinding, tis beneficial to grind the Jumps over a-
gain, and to grind them very fmall: to which practife our Author
adds another way of preparation, viz. by Boyling, held by him
more proper in all refinings by Quickfilver. As for Burning, that
is ufzful, not only, that the Ore may grind the better, but aHo, that
it may be better difpos’d for the Quickfilver to lay hold on, and
incorporate itfelf with the Silver it contains: which burning yet
s not to be ufed in Ores that are mixt with Copperas, the mortal
cnemy to Quickfilver; the fire not only vanquithing, but on the
contrary mc1eaﬁng that fubftance ; of which therefore all Ore,
wherewith ’tis mixed, is firft to be clear’d by well wafhing it.

The nintd delivers feveral Experiments, proving the damages éy
the Burnizg of Ore, g/ they be not known and remedied.  And the
tenth examancs, W bether the Ore ought to be burnt in the Storze,
or in the Mreal; as the eleventh a’ﬁgns the Materials to be mixed
with Ore when 't1s burnt : Where occafion is taken to reprefent,
that the Difeafes ¢f Ore may be known by putting a little of it,
ground fomewhat grofs, upon a red-hot plate of iron, obferving
well what fume it makes; which if it be white or black, it par-
ticipates of Bitums of that colour; if yellow, of Orpnncnt 5 if
red, of Sandaraca; if yellow in the middle and green cn the ont-
fides, of Sulphur, &e.

The twelfth and thirteenth teach theRefiner what he is to do be-

fore he incorporates the + Caxon for refning:
P /j rha(t)l'z’ arC/@{z! Where alfo are fet down the Signs, thewing, when
o be refined, - the feveral Ores, diverfly mixed and handled ae-

cordingly, are difcharged either of all their Sulphur
and Ant imrmy, or of their Bitum, and the like; as alfo, when
an Ore is well difpofed for the Quickfilver, and when not, &e.

Thct/aurﬂ”m‘/v and fifteenth confider the nature of Quicljilver,
and the Caufes and ! Dijjerences of the Refiners Lis of Quickjilver, as
‘tis call’d, which is Quickfilver divided into very fubtiie parts,

which mvxﬁon is caufed by the often paffing of it threngh the Ore
r)ﬂiﬂ@dr’fl
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«Ithough it hath no il thty at aL ; butif it hath Copperas in if,
ic will 'rrmd the Quickfilverin great extremity.  Now if Quick-
filver be without any forain 1mplcf’ion upon h, and be diffolv'd
into Lis which is white, ’tis call’d, as Wa%_;u.L now {aid, Lisof
Quickiilver; but Lis of other materials is cali’d that which is
made by Quickfilver of Tin or Lead ; and Lis of Silver is the fine
and fubtile parts of Silver, made by the repafling of the Quick-
filver through the Ore, but not as yet joyned and incorporated
with it; which when itis, they call it Pe//z, thatis, Ballor
Pellet.  As to the Nature of Quickfilver, ’tis a body of fo admi-
rably uniform a fubftance, and of parts fo perfeltly united, that
even the fire, which feems to be its greateit enemy, is not pow-

fi:l enough, by dividing, to corrupt or deftroy it, as it v1ﬁblj
dmh all other metals and bodics, except Gold and Silver.

The fixteentbexamins, Whether it /'efz‘[mg, at firfltoputin allthe
%,zcéﬁ/fusr and other Materials at once, or no? This Author is for
the negative, adcdgmghlswaions for it, and efpecially Experience,
by which, hefaith, ’tis found, that the extraordinary cold of much
Quickfilver doth accidentally bind up the Ore, and hinder the re~
fining. Whichdamage, be faith, followsalfo, if menexceed in the
qumtlty of other materials, they putintothe Ore that needsit, be-
caufe it fo dulls the Quickfilver, that it will lay hold c¢n no Silver
atall ; which therefore will very hardly ever be reduced into that
condmon it ought to be. Yet he advertifes withal, thatif it be
needful to refine wirh Liswe, his rule will not fcrve in that cafe,
but the Lime muft be put-in all at once, taking efpecial care,
that you do not put in too much of it, becaufe that that greatly
hinders the Quickfilver from laying hold of the greater plate.

The feventeenth, difcourfes of the Often rej)ﬂjzhg the Quickfil-
ver through the Ore, and the Effects thereof: And the eighteenth
and wuinereenth, enumerate divers Accidents, which /Jdppﬂ;z n the
way of Refining by Quickjilver, and their Remedies : Where he ob-
ferves, thatif the %xckﬁlver be very much charged, above what
it ought, with materials, {fuch as'Lead, Tin, Iron, Lime, itwill
not appear orbicular, but prolongci like little worms, and if it be
ttirr’d about the Tray without water, it will make 'hopc with lit-
tle tails, and ftick to the fides o( thc Tray : And when it isof this
condition, ’tis afign, fa:76 be, that’ts killed or its virtue obtun-
ded from laying hold on the &nvu. Which evil how ’tis to be
remedied, isat large declured 1n the fame Chapters.

The twentieth and one and rwenticth, inltroQ us, How 0 know,
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whether or wo the Caxon be ready for wafbing : And, that the wa-
thing of the Caxons caufeth the lofs and wafte of Quickfilver.  As to
the former, he thews, thatnof{mallexperience is neceflary to know
that particular ; ﬁnu,, if the Caxon be not ripe for wafthing, that
plate which the Quickfilver hath not laid hold on, is likely to be
utterly loft; or, if it be not, it muft be ground over again. And
here he fets down a fure and infallible rule, as he accounts it, for
the difcovery of the difpofitionof the Caxon ; refleCtingontherules
hitherto deliver’dfor thatpurpofe. Asto the latter, hc afferts, that
the immediate caufe of that mifchief of the Quickfilvers i imper-
ceptible getting out of the Caxon with the water or the Lamas, is,
when the (Qlckﬁlvc. is made over-thin w1thoutbodyorw01ght as

‘twere, fo that it hath nothing to {ink it to the bottom of the
Caldron, and with ftirring the Caxsn when they wath it, it
mixes itfelf with the dregs and dirt, and goes along with them.

The two and twentieth fets down the True caufes of the lofs of
Quickfilver, and their Remedics.  Where the Author makes the
repaflings to be the remote caufe of wafting the Quickfilver, and
Copperas to be of its own nature, as hath te:n already noted, a
violent caufe of extenuating the Quickfilver, and of deftroying
the greateft part that hath been wafted of the fame. In the
working of which ill effe&t, the Salt, ufed in Refining, and in
wathing the Caxons, contributes notalittle; as the Lamas, min-
gled with the water, thickens it, and. reﬁﬁs the finking of the
Quickfilver, which ftays and is thrown away together with it.
See the Remedies in the Author him{elf.

The three and twentieth and four and twentieth, do explain the
way to make the Pine- A')ples, and to clear them of the Quickfilver.
When Refiners have taken the Plate and Mercury together out of
the Caldron, ftraining it, to make them the thicker through two
courfe cloaths wetted, and when theyhave alfo beatenitwith aBa-
tledoor to {queefe as much Quickfilver through the cloaths as is
poflible, they make Pine-apples of the dry Pellets in moulds fitted
for that purpofe, focall'dfromtheir fimilitude tothat fruit, byrea-
fonof theirpyramidical f guic: Of which Prresthofethat havebeen
reafonably well ftrained, + will be Silver; {o that 100 pounds of
Pellets will produce 20 pounds wel gat cf Silver.  Here the Au-
thor takes occafion to relate the vafinefs of the lofs in clearing the
Oreagain fromthe %'cl filver, which he proves from Experience,
wherebyit appear’d, be faith, inthe City of Potgfi alone, at the time
of hiswriting, ~vheu the Trading in Mettals ran butlow, that yet

com-
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communious annis above thirty thoufand picces ot Juight were wafted
by the cxpence of Quickiilver : Which inconveniznce hath pro-
cecded, in his opinion, {rorm want of care in {feeing the Veticls,
uicd 1 the recovering of Quickfilver, made of good {tuff, and
fhut very clofe.  Where he takes notice, that at Oruro, fumous
for Gold and Silver-mines, on the top of a hill therc is a little vein
of white Earth, whercof they make Veflels for ufe, which when
baked become 1o clofe and firm that they are not inferior to the
bett Cdima, and are very uieful for the making of Crucibles.

But where fuch Earth is wanting, he direts, that that Clay,

which is ordinarily ufed in making the veflels for recovering the

Mercury, be the better mingied with the fcum or drofs of Iron

ground very finc, and {o made up and baked very well ; and thit

then there fhall not be {o much Quickiilver loft in the ufe of
them, as is by thofe now in common ufe, Ge.

1. Animadverfions on the Firft part of the MACHINA CA.-
LESTIS of the defervedly famous Aftronomer Johannes Heveli-
us, e together with an Explication of jome INSTRU-
MENTS, made by Robert Hook P. of Geom. in Grefh. Coll.
and Fellow of the Royal Ssciety. London, for John Martyn Prin-
ter to the R. Society, at theBell in St. Paul’s Church-yard, 1674.

HIS Piece coniifts, as the Tz¢/e intumates, of two main parts,
The One reprefents the Authors thoughtsof the Affronomical

Organography of the Excellent Hevelrus, both examining 4zs, and

Tiche Brabe's Inftruments, and undertaking to evince, thatif they

had made uie of Telefiopical Sights, their Obfervations might have

been muchmoreexactthantheyare; forafmuch as, in the Author’s
opinion, an Inftrument of three foot radius with Telefcopes,
will do more, than one of fixty foot radius with Common Sights.

The other defcribes an Inftrument for taking all forts of Angles

and Diftances in the Heavens, which, if increas’d in bulk, is

capable, faith Mr. Hoo4, of as great accuratenefs, as the At~
mofphere will ever permit Celeftial Obfervations to be
made. Its perfection he piaces in thefe fever particulars:

1. In the Sights, which are fuch, faizh be, as may be made

to difcover the minuteft part difcoverabie in an Cbject, notatall

ftraining the eye, andfitforalleyes. 2. Inthe Divglions, which are

fuch, aswill diftinguifh the Angle as minutely as the Sightswill di-

ftinguifhthe parts orobjects, and that even to Seconds. 3. Infucha

contrivanceof the Sights, thatwith oiie glance of the eye, boththe

Objects, though a Semi~circle diftant; are as once diftinguifh’t fand

een
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feen together. 4. In the Method of fetting it exactly perpendi-
(‘ulax to a Second, it need be. 5. In-its Fixation and Motion, 1t
being 1o fixed and moved, that, if once fet fo the Obje&s, it
continues to move along with them, as long as ’tis neccﬁnry to
continue, or be very certain of, any Oblervation. 6. In its being
to be made and adjufted without dx‘hculty, and not to be put out
ot order without dehon ; as alfo in its great eafinefs of bcmg rec-
tified and again adjulted 7. In its being not very chargeable.
All thefe perfections the Author explains, and endeavours to
make good, by deicribing and dehneatmg this Inftrument and all
thepar ts thereof, dndendcavou ring toobviatefuchexceptions, ashe
tore-fawmight bemadeagainftit. Toallwhichheannexesoccafion-
Ay fomething that relates to the priority of the Invention of the
Circular pe sdwlum ; and likewife a Defcription of a Wheel-work,
which, L,/(z ¢/, may be called the perfectionof {fuchwork, havmg
the perfecteftIdea, hethinks, thattoothed Wheel-work is capable
of, performing the fame effect, as if the Wheel and Pinion had
an indefnite number of Teeth. Which done, he defcribes the
rrame for keep ng the Inftrument, which is the main Argument
of this Book, in its Perpendicularity, and yetalways in the A4z/-
suth of the Caleftial object; with a Digreflion of the great Ufe
of this Prmf}ple in Dialling, Equalling Time, Clock-work, &c.
He mentions alfo 2 Mechanical way, he hath, of cakulatmsr
and performing Arithmetical operations, much quicker and mor
certainly, than can be done by the help of Logarithmes.
Heconcludes the whole by fhewing divers of the particular Ufes
cf thisNew Quadrant, as 1. For meafuring the Refra¢tion of the Air.
2. For regulating the Places of the Fixt Stars and of the Planets.
3. Forftating the Latitudeof Places. 4. For examining the Influen-
ces of the Plancts on the Earth., 5. For meafuring the quantity
of a Degree upon the Earth, 6. For meaﬁ,rmg feen Diftances. 7.
For Lweihng 8. For tang the Diameters of the Sun, Moon,
and other Planets.  Where, by the by, -are mention’d two other
mfbuments, one for takmg Diameters to Seconds ; the other,
ior looking on the body of the Sun without barmmg the eyes.

s

Errate left uncorredled in N umb. 1c8.
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