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That may be performed by

Mechanichal Geometry.

.In Two BOOKS.
CONCERNING

Powers,
Mechamcal
Motions.

Bem one of the moft eafi 1e,
flcaﬁmt, ufeful (and yet moft neg-
Jeted) part of Mathematicks.

Not befote treated of in this Language.
By 7. wilkins, late Ld BP of Cbtﬁer.
Thxsy agasiusy Sv coom yixapsda.
 LONDON: |
Printed for Edw. Gellibrand at the Golden |

»Ma'tbe‘matical Magiclg_ ;-
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ToHis Highnefs the Prin_.dC
. EleGor Palatine.-

. Mayicpleafe Yourw-!
‘ I Should not thus have prefented my _

B diverfions, where I owe my fiudy
and bufinefs, but that where all
T U5 due, a man_ may not juftly withe
hold anypary... L
... Xtés following Difconrfe was compofed
[orie_years fiuce g iy [pare hours in the
Univerfity. -The Subjed of itis mixed
“Mathematickss which I did the ratber at
Juch times make_choice of,, as being for
,the pleafire of it,more proper for recrea-
tion s and for the Facilivy,more futable to
my abilities and leifare.. . .
- T fhould not, Sir, have been ainbitions
of any foGreat, (Lequld not of ary Bet-
ter) Patronage, had not myrelation both
engaged and ensboldned me to this Ded;-
cation, - o i |
- They shat hkpow your Highnefs how
greal dni encourager you are,and bow able

43 4



The Epiftle,

a Fudgeinall kind of ingenious arts and
Liferatuge, spft needs aikpowledg your
Spreffures and. low condition o be none of .
the leaft. mifchiefs C amongft thofe many
other) under which the Comrtonwealth

of Learning does now fuffer.
It would in maiy refpeiks isch conduce
20 the general advancement of religion
‘and learning,if thereformed Churches, in
- whofe cq};fé'_a:zd‘dcelﬁme your family bath
fo. deeply fuffered, were but effectuilly
“mindful of theireigagements to it. . And .
partienlarly, if thefe prefesit unbappy dif-
“fereuces of this Nation did not occafien
“too much forgetfulnefs of their former
zeal and profelfions for the vindicaring
‘of your family, and the reltoring of your
Highneli 4 the kaftring and accomplify-
inent of which, together withthe increaf
of all heavenly b{e{/iﬂg.r upon your High-

* nefs, fball be the bearty daily prayer of

- Your Highnefs

~ Moft humble 2nd nfoft devoted
- fervan: and Chaplain,

FOHN WILKING
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,THEREADEK‘

T is related of chcbm, ‘that whcn
his Schollars had found him in a
" Tradefmans thop, whither they were .
afhamed to enter, He told them, Quod
meque tali loco dii defunt immortales, that the
~ gods were aswell converfant in fuch places
as in others3 Intimating that a divine pow-
¢r and wxfdome might be difcerned evenin
thofe common arts, which are.fomuchdes. .
fpifed; And though the manual exercife
and pradtife of them be cfteemed ignoble,
yet the fudy of their general caufes and
principles cannot be prejudical to any or.het
~ (though themoft {ecred) profeffion, ,
It hath been my ufual cultomin the courfc
. of my other ftudies, to propofe divers Mathe-
matical or Philofophical inquiries, for the,
recreation of my leifure-hours and asIcould
ather fatisfattion, to compofe them to fomc
orm and method..
Some of thefe have been fotmcrly publi~
A 4 : ﬂlCd.



" To, the Reader.

Med, asd K-have now ventured forth “this

~ Gifcourfe ;owherein befides the great delight

.s"cl!o.‘Ma-

sheam L 2.
F

Agrippa,
D Vanis.
JScient, €.

i
vl

»

and pleafure ( which every rational Reader
muft needs find in fuch notions as carry
with them their oyn ‘¢vidence. and demog-
ftration) thereis alfo much real benefit to be

Jearned ﬁgaué«ﬁarl,y for fuch Gentlemen as
iy

employ ¢ tes inthole chargeable ad-
ventures of Drawning, Mines, Cole-pits,c.
who may from hence learn the chief gropnds
’i‘ndﬁa!iﬁé ?f‘EngineQ > “and thereby more
eafily 4ioid the delufidng:of any cheating
Bpfters "ANd: Qfo for fuch commor Arge
rs,a8 are well skilled n'the pratife of thefe
arts, who inay be muich advantaged by-the’
ri‘hglx undérftanding of - their grounds and'
Fheoty: >0 7L T T
b é?nm ‘hath obferved, that the reafon why
Germaniyhidth been fb emineintfor MetHanical
inventions, ‘s becatift theré Have Been: pub-
Iick ‘iLe€tutesiof - this'Kind inRituted amongft
ther, ‘and>thgfe not: éifly* in the léarndd"
languages, byt alfo in the vulgar tongue, for -
the capacityy ' of every- unetter’d ingenions

~

"

Briificers e L

““Ttiis 'whole Difcoutfe I'call Mathemati- -
cal ‘<Hagick , becaufe the ‘art of fuch Me+
chanical inventians as are here chiefly infifted *
vpon; Hath' been formerly foftyted; and in -
allufion'to vulgar_opinion,. which déthecom-
monly”atiributs all fuch firange operations
T ) R unto,



To the Reader.

.............

anto the power of Magxck For which rea-
fon the Ancientsdid name thls Art Gmpd.‘n-
mmwxﬁ or Mirawdorum Effectrix. ‘

‘%Hf Book s’éaﬂecf Archmedbx,becahfe ‘
he was the chiefeft In difcwocing of Mecha-
nical powers.

- The -fecond isftyled by the name of Da-
ddw,who is related to.be one of the firft and
moft famous amongft the Ancients for his
skill. in making e futomata , or. felf-movn :
Engines : ‘Both thefe being twq.of the. ﬁ:g
Auttsorsthar did-reduce Mathcmatlcal prin-
aplesumo ‘Mechanical experiments; . -

Other difcour{es.off thils kind, .ate for thc
moft part large and voluminous, of great
' price and hardly gotten ; and bqﬁc:;f , there;

ate not any of them (that I'know of ) in ?ur
vulgar-tongue,: for which ‘thefe Mgch:gucal
arts of all-other are moft: proper."” “Fhefe in-
COI’IVCI’IICUCCS are herei m fomc meafure renic-
died,together with the addition (if I miftake.
not) of divers things very confiderable, and
not mﬁ&ed upon by othcrs



%M&&M;

Tbe Contents and Metbod of
this followmg lecourfc. 5

S

ﬂ Book

ehgp ; He exceﬂem‘] of thefe Arts.
SRS Why they were concealed -
by the Ancients. The Anthors tbat
‘ bw?ﬂeated of tbew :

Ch 2. Com'ermng tbc name o tlm Art, -
That it may properly be Syled lzberql.
 The fubject and nature of it. .

Ch.3. Of the firft Mechanical ﬁmdt_y, |
the Ballance. "~ v

'Ch 4. Cohcerizmg the jécond Lfecbanick
faculty, be Leaver.

Ch; 5. How tbe natural motion of living
creatures is conformale to tbf:fe ayti-

ﬁ‘cml rules. <
o Ch 6,



~ The Contents.
“Ch.6: Concerning the Wheel. -

Ch. 7. lComernimg, tbe Pv'ul\ley.. .
Ch. 8. Of the Wedg.
Ch.g. Of the Screw.

“Ch. 10. 4n inq:iiry into the mgmﬁm:t
" works of the Ancients,mhich much ex-
.- ceeding our later times may feem to in=

fer a'decgj in t.befe’ Mecl)quicd arts,

Ch- 1 1. That the Ancieyits had diver mo-
tives and means for fuch vaft magni-
ficent works, whichwe have not. .

Ch. 12. Concerning the force of the Me-
 chanick facultiess particukarly, the Bal-
~ lance and Leaver. Howthey may be
contrived to move, the whole world, or

any other conceivable weight.
 Ch. 13. Of the Wheel, by multiplication
" of which, itis eaffe 10 move any imagi

' ?qblq weight. '

..“x v‘;’-\'- N B Ch' 1;4'



The'Contenits,

Ch. 14. é’oncerhir)“g the z'kfz'rz’?te" ﬁfmg}b
of Wheels, Pulleys, and Screws ;
that # # poffible by the multiplication
of thefe,to pull up any Oak_ by theraots
with abair, lift #upwith a firaw, ‘57'
blow it up with ones breath, or to per-

- form the greatd¥laboni with the leaft

0we 7o )

- N Lt i e . e
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Ch 18. C:;ncermﬂg jt[ae ' pg-‘o‘poht'iq'n_ of
- ﬂoifﬂe‘ﬁ‘-a&d- Jwiftnefs in: Mechanical
S35 T T L v

Wnokions.

~CR. 18" That "i#'is “piffible to contrive
" fuch an drvificial yeotion as fhall be of
fiovnnfi proportionable’o the viftuefs

. ’?ﬁfée‘éqfve’“ﬁ% e O z"
 ChorOf fwiftuefs; biw i saybe in-
i g’relqjééi{Jja/g: kind ,ofpropoi*‘ti"é_;{ Con-
" corning the great force of Archimedes

bis Engines. Of the Ballifta.>

el "_..-; By ‘ :'-' Y E - .’h' D )‘
Ch: 18. Corcerning'the Citapukz, ur
" Bwgiges for Arrows. .7

gh {13 ‘ A com{mrlﬁn bethxt thefe

ancient



The Conterit.
ancierrt Engines; and the Gx)zoppwder
: mﬂmmmt; w:n\,uﬁ RN
Lonosa 0
Ch.ao. Tlmvt is qu bl tocontrime ﬁzc,&

an artificial motion , as wiay be. e-

qnaﬂy fwzft with tbe f ppoﬁd motwn
of the m.r. : o

"NHE divery kindy. of\Automao
: ta, or Self-movers & Of Mills.
Of tbcwonmmnce of\ feveral ryotinns

by rarzfied air. A biief digreffoimvon-

' cemmg Wmd- gum

Ch. 3. Qf 2 fazlmg Cbmrzbt, Ab)zt ﬂll]
withont berfes. hedriven anthe: bind
b} tbe wmd as ﬂazp.r are on tbe jéa

Ch. 3 Concermng tbe ﬁxed Aummnta,
Clocks, Spheres reprefenting vhe JHea-
venly motions. The feveral excellen-
cies. that are. mﬁmnmdable zaﬁn‘b
kmhf mtrmnm. R

'. [

s



* The Contents.

Ch. 4. OFf the movable ind gradient
Automata, reprefeming the motion
of living creatures, varions founds,
 of birds, or beafls; and jime of tiép)

. Mzmlatc.

. Ch 5 Cam'ermﬂg the polfe Iuhtjo 2-
* | ming an Ark for fubmarine Nav{gftz-
ons.The Difficulties and Com:ememe:

of fucha tonlrwdnté

Ch. 6. Of the volant Automata, Ar:
. .chytas bis Dove,and Regiomontanus
- b»' Eagle. The' polfibility and great
. nfcfulneﬁ of fucb wvmtwm. o

Ch . Concerning the Ait of ﬂ]mg. .
Tbe feveral ways whereby tbu bath
. -beeny or mayl)e attempted ‘

Ch.8. Are olutwn F the tivo tbzef dzf
Feulties that jéem tooppofe the p:ﬂ' bia
lzty ofa ﬁng Cbmot '

CB 9.0f a petpetualmmon. The ﬁm-:
ing facility and redl di cult; of
“sy jucb mm'wmce. The feveral

- - ways




. The Contents. .
" soays whereby it_bath been attempted;
particularly by Chymifiry. ,

Ch.10. Of fubterraneons Lamps; di-
. wers biftorical relations: concerning
_sheir duration for many hundred years

2ogetbher. o '

Ch. 11. Several o'pfniom concerning the
‘mature and reajon of thefe perpetual
Lamps.

Chap. 12. The moft probable conje-
Gnure bow thef ps were  fra-
med. S ‘
Ch.13. Concerning feveral attempts of
contriving aperpetnal motion by mag-
netical virtues, :

Fing a continnal motion by
- folid weights in a hollow wheel or
. f[b" e, . - i

- R b 15

Chff. 14. The [oeming probability



The COnlents;

Ch 15. Of comps édjp&rpetml s0bivn
by finidweights.: Concersing. Archi-

medes bis water-fcrew. The great pro-

" bability 0f accomplifing this inpuiry.

by the helpof shat; with the fd/véle-
~mefsof it npoa expermem‘ SN
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ARCHIMEDES

. OR,V

: Mcchamcal Powers.

i i';\':

T _ne ﬁrﬂ?aak i;j

C H A,P. L

Tbe excellemy of tbgﬁe Aits. Wb] they
 were. concealed? the Ancients.”. The

Autlwr: that bave treated of theri.

bout which the fonsof meri
- do bufie theirendeavours !

vtdef thefe three mds
‘Divine.
2 Natural.
Aftlﬁctal'

4 i

LL thofé " Variobs ﬂud:es aa-. '

' thay begeherally compri{éﬁ

1

B dg



Archimedes;, or, Lib. 1.
- To the firlt of thefe, is reducible,
not only the fpecwlatian of Theologi-
cal truths, but alfo the prai¥ife of
thofc: virfues Mwhich may advantage

~our minds in the enquiry after their

- proper happines. - And thefe arts a-

Sen. Ep:
8s.

lone may truly be ftyled liberal,
Que Uberare faciunt hemingm, guibus
cure virtws eft , (faith thedivineSto-  ~
ick ) which fet a man at liberty from -
hisluftsand paffions, ..~
To the fecond may be referred all -
that knowledg which concerns the
frame of this great Univerfe, or the
ufizal courfe of providencein the go-
vernment of thefe created things.

To-the lat do_ belong all’ thofe - |

inventions, ‘whereby nature is any
way quickned or advanced in her de-

fefls: Thefe artificial experiments
being( asit were) but fo many Effays,
. whereby men do naturally attempt

to reftore themfelves from the fuelt
’%ine'ral'cgrfe inflicted upon their la-

urs. L T, e
This following -Difcourfe, does

K properly appertainto this latter kind:

‘Now

~



Cap. 1. Mechanical Powers.

- Now Art may be faid, either to
imisate nature, asin limming and pi-
tares; orto belp nature, asin medi-
cine 5 or to evercome and advance na-
ture, as in thefe Mechanical difci-
plines, which in this refpet are by

fomuch to be preferred before the

other , by how much their end and
power is more excellent. Nor are
they therefore to be efteemed lefs
noble, becanfe more pradtical, fince
our beft and moft divine knowledg
Is intended for a&tion; and thofemay
juftly be counted ‘barren ftudies,
which do ntot conduce to praiife ab
their properend. = . -

_- Bur {o apt are we to contemn every
thing which i¢ common, ‘that the
ancient Philofophers efteemed it g
gredt part of wifdem, to conceal
their learning from vulgar apprehen-
fion or ufe, thereby the better ta
maintain it in fts' due honour: and
fefped. . And therefore did'they ge-
nerally vail all theiz Arts and Scien-
ces, under fuch myftical expreflions
as might’ excite mtE: peoples. wondei

S B2 an



. dArchimedesy or; Lib.-1.
and reverence, fearing left a fmore

~eafie and familiar difcovery, might

expofe them to contempt. Sic 7pfa.
myfleria fabularum cnniculis operiun-

Macrobins tur, ﬁwwutibm tantum oiris, ﬁzpz’e_ntz’a

Soms,
SCip.l. Ie
€.2. -

interprete,veriarcani confciis 5 Contenti

fint reliqui; ad venerationem , figuris

defendentibus & vilitate fecresum, (aith

-a Platonick. - »

Hence was it, that the aneient Ma-
thematicians did place all their learn-
ing in abftra&ted fpeculations,refufing
to debafe the principles of that noble
profeflion unto Mechanical experj- -
ments. . Infomuch, that thefe very

~ Authors amongft them, who were -

moft eminent for their inventions
of this kind, and were willing by
their own practife , to manifeft unto
the world thefe artificial wonders

“'that might be wrought by thefe arts,

* as Dedalus, Archytas, Archimedes, &e.

‘were notwithftanding {0 much ‘infe-
&ed with this blind {uperftition, as.
notto léayeany thingin writing.con- -
cerning the grounds and -manner f
thefe operations. . .

con
o Vo Qﬂiﬂ'v



- Cap. 1. Mechanical Powers. 5

Quintilian {peaking to this pur- Luim.L1 °
pofe of Archimedes, faith thus: Quam- - 1°
vis tantum tamque [ingilarem Geome-
trig ufum, Archimedes, fingularibusex-
emplis, & admirandis operibusoftende- =
vit, propter que non bymane fed divine
fientie laudem [it adeptus, befit tamen

~in_illa Platonis perfuafione, nec ullam
Mechanicam literam prodere voluit.

By which means, pofterity hath .
unhappily loft, not only the benefit
of thofe particular difcoveries, but
alfo the proficiency of thofe artsin
general. For when once thelearn-
ed men did forbid the reducing of’
them to particular. ufe and vulgar
.experiment , othersdid thereupon re-
fufe thefe ftudies ‘themfelves, as be-
ing but empty and ufelefs {peculati-
ons. Whence it came to pafs, that ;
the fcience of Geometry was {0 unis Pet. Ram
‘verfally neglefted, receiving little or Sekol.ata>
no addition for many hundred years #™ 4%
together. . ~

- Among(t thefe Ancients, the di-
vine Plato is obferved to. be one of
th: greuelt ftickless for. this fond
- B3 opiiion
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" Archimedes ; av",’ Lib, 1.

. opinion, feverely dehorting all his

Plin. Nas,
1,36, €026,

followers from proftituting Mathe-
matical principles, unto common ap-
prehenfion or pradtife. Like the en-

vious Emperour Tiberius, who is re-
ported to havekilled an Artificer for
making glafs malleable, fearing left
thereby the price of metals might be
debafed. So he, in his fuperftition

. to Philofophy, would rather chufe

to deprive theworld of all thofe ufe-
ful and excellent inventions which
might be thence contrived , than to
expofe that profeflion unto the con-

" - tempt of the ignorant vulgar.

Jriﬂ.
Quafl..

But his Scholar driftotle, (asin ma-
ny other particulars, fo likewife in
this.) did juftly oppofe him, and be-
came himfelf one of the firlt Au-
thors that hath writ any methodi-
cal Diftourfe conczrnipg thefe,arts 5
chufing rather a certain and general

" benefit, before the hazard that might

accrue fromthe vain and groundlefs
difrefpeds of fome ignorant perfons.
Being fo far from efteeming Geo-
metry difhonoured by the applicati-
. . . el e .- on
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Cap: 1. Mechanical Powers,
on of it to Mechanical practifes, that
be rather thought it to be thereby a-
dorned, as with curious variety, ‘and
to beexalted untoits natural end. And
whereas the Mathematicians of thofe
former ages, did poflefs all théir
learning , as covetous men. do their.
- wealth,, only in thought and notion;
the judicious Arifiotle , like a wife
Steward, did lay itoutto particular
ufeand improvement, rightly prefer-
- ring thereallity, and fubftance of pub- .
lick benefit, before the fhadows of -~
fome retired fpeculation, or wvulgar-
opinion. L S 4

“Sinte him there have been divers = -
other Authors, who have been emi- ' -~
nent for their writings of this ma. 7
ture. Suchwere Hero Alexandrinns, -
Heto Mechanicus, Pappus Alexandri- - - .
mis, Proclus Mathematicus, Virtwvins,
- Guidus Vbaldws, Henricus Monanths- =~ - .-
livs,Galilews,Guevara, Menfernnus, Bet-

tinus, &c. Befides many others, that

hgve treated, largely of feveral en-
gines, as Auguftine Ramelli, Vittorio .|
Zoncha, Facobus Béffornins, Vegetins,

Lipfius. = . B 4 Mot



8 o Archimedess of; Libx,
A -Moft of which Authors I. have
faerufed and fhall willingly acknow-

dgemy felf a debtor to them for

many thmgs in th;s followmg Dx{
-eourfe, -

.‘}CAPIL
Concerning the name of this Art. That -
* it may properly be  fyled lzbemL Tbe ’

ﬁtlyeﬂ and natuye of it. |
; He worgd M:ecbamck mthqught |
' pﬁf,:m to be derived gxb ¥ yinus By,

L 1.Diar weyltum afccudere, pertingere: intima-
- loge3.  ting the efficacy and force of fuch in-
That's 2 ventxons Orelfe sapd ud xairey (ﬁmh .
enfles
abfurd E- E# ﬁatbzw) quia hifcere non finit, be-
tymology caufe thefe arts are fo full of gleafant
}';‘g:fgbz variety, that they admit not ¢ither of
"~ aeteans Qoth or wearinefs,
ineisma- . According to ordinary ¢ gmﬁcatl-
chefursas “on, the word is ufed in oppof tionto
‘f‘hefc"{“ the liberal arts: whereas 1 propriety
S et of fpecch” thofk loyments alone
tyteand 2-0 pecc ole employ
duiterate may- be ftyled illiberal, which re-
g‘e under-, quxre onely fome bodlly ‘excrcife, as
ancivg. manufa&ures, trades, &c. And ont the

COI} :

’
[N



Cap-:2. Mechanical Fovers. . 9
‘contrary, that difcipline which difco-
vers the ; general caufes; effets, and ,
properties of things, may trulybee-
fteemed as 3 fpecies of Philofophy.  °

" But here it thould be noted, that -
this art is ufually diftinguithed into a -
twofold kind:. . S Pappas

1. (I:Qatiéml. o c i’f;:;- in
2. Cheirurgical. A oress
" The: Réztionafis that which treats ‘ﬁ?lm.
of thafe principles and fundamental
notions, . which may concern thefe
" Mechanical pradtifes. :
The Cheirurgical or Manual , doth

refer to the making of thefe inftra»
ments, and the exercifing of fuch par-
ticular experiments. As in the works
- of ArchiteGture, Fortifications, and
thelike. -~ = ' -
~ The firlt of thefe, isthe fubject of
~ this difcourfe, and may properly be

+ ftiled liberal, as juftly deferving the
profecution of an ingenuous mind.
For if we confider it according taits
- birth and original, we fhall find it
to {pring from honourable parentage,
being produced by Geometry, onthe .
: ' - one



10

" Archimedes; or, “Lib.1,
one fide, and watural Philofiphy on
the other. If according to its ufe and

benefit, we may then difcern that to
this fhould be reférred all thofe arts

' and profeflions {0 neceflary for hu-

mane fociety, whereby nature is not
only directed in her ufualcourfe, but
fometimes alfo commanded againft-
her own law. The particularsthat -
concern ArchiteGture, Navigation,

‘Husbandry, Military affairs, &c. are

moft of them reducible to this art,

- both fortheir invention and ufe.

Thofe other difciplines of Logick,
Rhetorick, &c. do not more protett
and adorn the mind, than thefé Me-
chanical powers dothe body.

And therefore are they well wor-
thy to be entertained with greater
induftry and refpet, than they com- -
monly meet with in thefe times 3
wherein there be very many that pre-
tend ‘to be mafters in all the liberal
arts, who fcarce underftand any thing

CIn théﬁe‘PartiCUlars.‘

-ing the heavinefs of feveral bodies,

The fubject of this art is concern~

or



1

1

Cap. 2. Mecbgnical Powers. 1r.

or the proportion that is required
betwixt any weight, in relation to -
the power which may be able to
move it. And {o it refers likewife
to yiolent and artifical motion, as
Philofophy doth tothat which isna-
tural.
The proper end for which this art
1s intended, is to teach how by un-
derftanding the ‘true difference be-
twixt the weight and the power, a man
may add fuch a fitting fupplement
to the ftrength of the power, that it
{hall be able to -move any conceiva~
ble weight, though it {hould neverfo -
much exceed that force which the
ower is naturally endowed with.
The art it fclf may be thus deferi-
bed to be a-Mathematical difcipline,
which by the help of Geomertrical -
" principles doth teach to contrive fe-’
veral weights and powers, unto any
kind, eithet of motion or reft, accord-
ing asthe Artificer fhalldetermine. ~ Pav. Ri-
If it be doubted how this may be;:fﬁﬂﬁ,
cfteemed a fpecies of Mathematicks , grchim.
when asit treats of .weights, and notdeceniro
R of gravisarise
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. :drcbimde: 5 oy _-L.ib.l--

of quantity 5 For fatisfationto this,

there are two particularsconfiderable.

1. Mathematicks initslagieudeisu- .

- fually divided into pure and mixed.

And though the pare do handle one-
ly abftrat quantity in the general , as
Geometry,zz'itbmetick: yet that which

'is mixed doth confider the quantity
‘of fome particular determinate {ubject.

So Aftronomy handles the quantity of -
heavenly motions, Mufick of founds,
and Mechanicksof weights& powers.
* 2. Heavinefs or weight is not here
confidered, as being fuch a natural
gquality, whereby condenfed bodiesdo
of themfelves tend diwnwards s but
ratheras being an affection, whereby

they may be meafured. Andinthis

Muephl fenfe Ariflotle himfelf refers it a-

To. €. 3.

mong(t the other fpecies of quantity, -
as having the fame proper effence, °
which is to be compounded of inte-
gral parts.  Soa pound doth confift
of ounces, drams, {cruples. Whence it
iseviden:, that there is not any fuch

-repugnancy in. the {ubject of thisart,

as may hinderit from being a true fpe-

 ¢izsof Mathenaaticks. -~ CAP.

§



Cap. 3. Mccbapical,'.PMer:: 3

. CAP. III .
Of the firft Mechanical faculty, the Bal-
lance. T -
'HE Mechanical faculties, by
.- which the experiments of this
nature muft be contrived, are ufaally
reckoned to bethefefix:

1, Libra. | 1.The Ballance.
2. Veitis. - | 2. The Leaver.
3. Axisin | 3. The Wheel: -
" Perstrochio. | . "
4. Trochlea: | 4 The Pulley.
s.-Cunens. | -5 The Wedg.
6. Cachlea. | :6.The Screw.

Unto fome of ‘which, the force of
all- Mechanical.inventionsmuft necef-
farily- be reduced.. I fhall {peak of
them feverally and in this order. |

- Firft concerning the Batlanice 5 this |
and the Leaver are ufually confounded
together, asbeingbut one faculty, be-
cyfe the general groundsand propor-
tions of either force is fo exattly the
fame. But for better diftin&ion, and
R . more .-
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- Archimeedes; or, Lib. 1.
more clear difcovery of their natures,
Ithall treat of themfeverally. .

The firlt nvention of the ballance
s commonly attributed to Afirea,
who is thercfore deified for the od- .
defs of Juftice; and that mﬂrument

it felf. ad.vanced among& the celeftial

figns. . |

. The partlculars concerning it are
{o commonly known, and of fuch
eafie . experiment, that they will nor
need any largeexplication. The chief
end and purpofe of it, is for the di-

ftinGtion of feveral: ponderofities

For the underftanding of which, we
maf} note, that if the length of the
fides in the Ballance, and the weights

at theendsof them, be both mutually

equal; then the -Beam will be in a
horizontal fituation. But on the

. tontrary, if eitherthe weights alone

be equal, and not their diftances, or

‘the diftances alone, and not the
| wexghts,then the Beamw:llaccondmg-

ly decline.
As in this followmg dxagram

\



Cap s Mochanical Pogers ~  ig

Su pdfeaneq‘ual Welght atC, untd
thatat B, ¢ which peints are both e-
qually dlﬁant from the center 4, ) it
is ev;dent that then thebeam B F,
‘will hapg horizoatally. But if the, .
Wexgha?gpqucd at C, be ynequal to

thatat B, or if there be an equal
weight at D E, or any of the other
unequal dlﬁances, the Beam miuft
 then peceflarily decline. . " . o
_ With this kiod of Ballance, it is ’
) ufua} . by the help only of one ..
weight, to meafare fundry different cotns
gravites, whether more-or lef thang 2% -
that by whichthey are meafured. As
by the example here defcribed, aman ¢
- my with one pound alone, weighany
other body within ten pougds, be-
taufe the heavmeﬁ of any. Wecight
oth



\
'

6 Avchimedes; -or, - Lib; g,
doth increafe proportionably to its
diftance f:gn thle Center. ' Thusone
pound at D; will equipenderate unto"
twb poundsat B, becaufe the diftance
AD, isdoubleunto 4 B. And forthe

\ fame reafon, one poynd at E, will &
" quiponderate to three pounds at B
- and ome pound at F, unto tenat B, be-
- caufe thereisftill the fame difpropor-- .
tion betwixt their feveral diftances. -
‘This kind of Balldnce is ufuatly
ftyled Rontana, flatera. It feemsto”
be of ‘ancient ufe, and ismentioned by "
Ariftotle under thename of edrays.
» Henceitis eafie to apprehehd, how
-~ that falfe ballance may be compofed,
| fo often condemned by the wife man;
Proverr.1 3 being an abomination tothe Lord:
ez 1618 If the fides of the Beam be not ei-
. Bem.cep. qually divided, as fuppofe one have
e, . 10 parts, and thie othet 11,  then any
coeti: two weighits that differ according ta'

Mabem: this proportion, { the heavier being

k% placed on the fhorter fide, and the
. lighter on the longer ) will equi-

Mechan.
€t 2l

onderate. Aund yet both thefcales

being empty, fhall hang in eguilibrio;
. : as



Gp. 3. Mtehanical \Powdvs. 1y
% if they were exa@tly jult andtruey
% :ggdefcﬂpﬁbn.x lm b q T

Suppafe AC, tohavé 11 filch parts,
whereof A4 B, hasbut 10, 4nid yet both
of thert t® be in themfelves of equdl .
weight 3 it is certdin, that whethef the
esbe empty, or whether ih the fcile N

wepiit 11 pdund,andat Eropotind; "~
E both of them fhall equiponderate, g};
céanfttherels juft fuchadifpropbrti:
dnint the lengthof thefides AC;being !i
uitbd B,as 11to 6 -
_The frequency bf fhch cozenages
i thefe dayes; gxay be evident fromi
®minon expetiencé: and that they -
Were afed: alfo in former ages; idy -

o e appeds



¥8  Archimedes; don | Libggls
+ Ludption. appear %%ﬂr? tles seftimony; one
:”‘:""" cerning the Merchants.in his time, E’f
Fuiw. the remedying of fuchabufes the An-
Mencethe cientsdid appoint diversOfficers ftyled
gfovcfb Zuyordsas, Who were:to overlook the
,;";{;‘,',{' common meafures. |
" So great care was there
the Jews for the prefervation of
" commutative juftice from all abmfe
and falGfication in this kind, that jthe
.~ publick ftandards and originaly’
‘which all other meafures were to b
~ tryed and allowed, were with much
religion preferved in. the SanCtuary,
 the care of them being committed ta,
" the Priefts and Levites, whofe office,
1Chon it was t0 look tujto alf manmer of meas.
2329 s aéz_ﬂﬁzfA H;ncé is ‘th}?éfﬁg ueno%
Ezod. 30, €xpreffion, According, 1o the, [bekel of
3. '39. tij? Sqn&'u;zrjsv,.aqd‘théx”Lﬂg.’aj.bﬂll; ij,
Levagas efiimations, [hall be - according to the:
: Jhekel of the Sanduary, which dath.
not refer to any weight or coin, ,di+
ftin& from, and mare than the vpl-
gar, (as fome fondly, conteive) but: -
- doth only oblige men in_their deal«,
ing and wraffigue to make, nlc of fach-

~ juft

~
“



UaP zg« Met\bubzcaf ‘Powers, .

KR mé}ﬁxrﬁ,as rer agreeable untdthe
pu‘ogdkﬁaqdm‘ﬂs‘;’hht were kept inthe

San pary.

Fic; "thannek Aow ‘fudi adcenfuf
ballaricés, tnay - be dxféovereﬂ, is by
changing the Weights into ‘eich ‘otbier
feale, and then‘themc'qua‘irty il be

From the foxmer ro dsn htl aps
prehended, it is eaf% tggoncegWe {mgv
amanmayﬁndg\ut'theju& oPoruon,.
of aweight, whichin anypbintgiv
thall equiponderate to feveral weig 1ts
givent, zbangmgm fs\téi“al p}é\:&’“sdf ms

Sbtm ef théfo*lbﬂﬂances ire mada
fo exid; (thofd efjiecially whichithe. PO
tefanoms itle) wtb bt ly«:dmed e
Wmhthedghtt&hwﬂrt of argrain:. |
which (. thdugh- it fhay - Reth very -
ﬁrange) is nothmg to what®Capeli:] Maac,-
relates!of ane at Seder ,: that wotild Gresves;
turn vmh thafogrhuhdfedtbpg:t of a If})’:f““ ;
grain. .01 e cmognc Boceed - Wk

Theré ate faveral contmvarrce to ridys O,
fmlke -ufe of chefo fo; mmﬁmng tha |
i&eigbtofabl@% Mie ormcﬁpowder, Ty

(N
"N
N

C 2 N the, Y



g0 . Archimedessory. Lib. g
the (trengeh of ftrings, or other oblong
fubftances, condenfed air, the diftin
proportion of {everal metals mixed to-
gether, thedifferent; gravity of divers
bodies in the water, fiom what they

have ig the apen air, with divers the

like ingentousinquiries .

. CAP.IV. |
Concerning e ficonil Mechanick faculty,
. tb;[,egpcr. - . S

fecond Mechanical faculty, #s .

- 1 the Leaver; thefirftinvention of

: it s ufuallyaferibed to Neptune,and re-
ipr@, Prefented by his Trident,which i the

m e Greckareboth<alied by onename;and

* Queft.  avenot verjunlike il forny, being both

Meckés. of them fomewhat broader at oneend;
“t , than jn the otherparts. -
desdefi-- There 15 one main ptinciple con-
quipdité« cerning it, which is ( asit were) the
e ;' very fum and epitome of this whole

i art. The meanmgofitis thus expref-
Mfed byArcﬁdle, S3d a1, buavoy Bdey; wpds 73
. to. OB wayiy 7d il wpds 7 s Mniwomu;'l"hgn



Cz‘p.! Mechanical Powers, ‘21
‘fs, ‘a8 Ythe wieighf'is to an eqlitvalent
povwer, . {0 is the diftance berwixt the
weight “and the centér; unto the di-
flanc ‘betwixt. the center. and the
“power, and o reciprocally. - Or thus,

the’ powér thit doth equiporierate
with iy weight, muft have the s
proportionunto it, asthere is Betwixt
their féveral diftances frofir the cer.

ter or fulciment asin this Rlfowing

e 3
. . - g .. . .
g oanie e AT o
' f . o
¥ i s Ll
it d AL
. H ep -
) ) iy 47 -’f'
, R
\ o
A O ¢ Ml
R Tt
Poat Y
K sy

BT S e

Where fuppofe the Leaver to be» rhis 4
reprefented gy ;
center or* prop at_the point C, the Z%éx-
weight & bﬁ"g_a.ﬁ’ed ;-(EQMCI Pitravisg o
thatidothupholdit E. | /' Prefio.

- Now the meaning of the forefaid ﬁ;‘fm
principle doth import thus much 5 tum, gy,
that tjE

: . C3 fame Scabellom

/

the length 4 B, the riflaecils,

¢ power at E, muft bear the Borberws,
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. ance(; ta, the.gther
C B which, be :M%?O&Wm
the prefeqt example, ¢5§£bxe tyill .

foilow ghat's onegqg;p& J, r By will

equi smderatsf 0
or - m#c

The grognd o A FARIE-I8. this
cavle, the. Pomtu,gm? appofed .to |

“be, the genter of gravity, on fither
fide of whxcb the parts are of .gguak
\ yvetght. o
" And thiskind of pmpomon isnot
ogly tobe obferved. when thepower,
~nﬂzﬁﬂf(uiis’fﬁqto mer
eshmple ) but alfo in the other fpdcies
~off violent motiog, as lifting, dresim
helike. * Thus if the pmp-
ciment were fuppofed tobeat theex-.

S’ ijsquryo{th?l.;avera eyt

Gt
[ . .
v v 4l \ i’ TR J'_,—{_, ,.913_‘-334 :
e GRS Lt i e e Ry T
- ’“A:‘-;; FRVEE [ ~m-z r""“». p(0 It
FORRELY B I .o 5 T e e L S ad K ot i B el WS e i g~
\ .’g‘ ggr“,')
vl g - A : R
keI LIRS T prannnes oo
B A T eI
SO .\_ - 1,3{1 B RS S i’T. fhoh LV BROTAN
o 2y 1Mo o ?\ oD T3

’ R, 6«0-.-‘ o ‘:_" \) . N — “ .



Cap. . Muchasical Pawers, 33
“As in this Biabram at: 4, then-the -
weight B, wouldrequire fuch a diffe«
rence in the ftrefigths or powetrs that |
‘did:fuftaid v as-there is betwixt -the
feveral diftancés 4C, and'B C., For The right.
as the ' diftance 2B, is-uito A€, fofme
is the power at C, to the welight at thisdoth
Bs that is, the powerat 4, muft bemuchcon.
hle to that at L, becaule the di-duccrodhe-
. B A onpofC:l:le'
whence it is eafie to cohteive,Pulley.’

Wany burden carried betwixt two
perfons, may be proportioned accord-
ing:to’ their different. ftrengehs. / If
the weighit' were imagainedrto- hang
gtithe number 2, then the:power-at
0, would fa@ain but two' of thofe
-parwy iwhereof that at 4, 'did uphold
76, ¥ it be ifuppofed atrthe figure
{5 thenthe frengthiae C, to that at
‘4 s would be but as three to-fifteer.
o ifat wergtfiprated ae the figare
{5 sheaesch of thé extremities would
ipacticipaté. of italike, becaufe that
being the middle, both the diftances.
are equal, If at thenumber (‘12 )then -
the ftrength at C, is required to be

R C4 double
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 drchimedes ées Lib. 3:
double unto that at 4. Andinthelike
mannerare we to congeiveof theother
intermediate divfiops. - .- . . .
.. 'Thus afa muf it be, if, wefuppofe

- the power to be placed betwixt the

- fulgiment and the weight, asin. this.

- _example. .

e

. Where, as 4C, isto 4B, fmsthe
power at B; to theweight atC... .
.. Hence likewife may we conceive the

* eafon why it is mich harder to carty
- anylong fubftarice,eitheronthe fhould-

ers, or inthe hapd, if it beheld by
cither of  the extremes;, than.if i¢ bp
fuftaiped by the mjddle of.it, ;;The
firengththat muftequiponderatgag

pearerend, fometimes increafing the
weight almolt doublg to. what it 15 ig

R 3N

i



Imagine thc point 4, to be the
place where any long fabftance (as-
fuppofe a Pike ) is fuftained, it is

ent - from the ‘former prmeugle ‘
that the ﬂtength at B, ( which msdg
it lye level ) miuft be equal toafl the
‘;‘;‘g’th A€, whu:h uahnoﬁthewhole‘ -
iké,” -

" And s it s ih the depr , or
dlevating, {0 likewife'isit mthe fawe

ing of any werght, 3 aCoacb Plow},
Or tpe lfk(;

. iy v 5. -t ', Lo

s 1} - . -
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Line pﬂe’kg thﬁP :
lg;gcagc or?avé’ 12 h the:burden Ok
*am% theline A £y &bFacxoz

c,, 38 € iits. exteer mcs;

. there 15 a i?:veral If_yrmg-tree

&,
aod Hﬁmm mawbcr hagfgg or

%1 i) hrcayle
- fnd ,ane £ dlﬁa,nm from.
N R th‘EI?%‘ie in this cale

the ftrength muft be equal oo both
fides 5 butif weﬁ: ofe one of thefe.
fprmg—trees to be aftncd unto the
points E, or F, then the ftrength te-

| %ured to draw on that fide, will be

much more, as"the diftance E B,
or F B, is lefs than that of 485 that
lg, cither as three or four, as EB, to

i e X



Caply. Mechatical Péwers. a7
B A, or asoneto two, as F B, toB 4. -
So that the bcéft’fdﬁ’ned at A will
net draw {0 much by a quarter, asthe
ather ac E, and but half ag mq.ch asone
at - g
" Whence it is eafie to concclve how
S bqsbmdmam Conm - imeguales” opne
. aratra jyvpaci ) teay propor-
l;bqus i of drawing aceards
WnFoh tba,femsa,l ﬁ"mgth Of bis |

uBEpthisMC@mcal fnqulty Ihould il Mo
be rgdgced fﬂnm other. infruments chan. c. 5,
18 commen .46, . Thus the oares , &7 -
freain, mats, &c. accordmgam their 5o Che
ﬁ% whmhy they giv o10tion’to mess:

1P a8 teub coneeisied undcn '

t is head.

Thmllkew}fbfbmhatmgmn,whae ”‘:"
by Brewersand: Dyers édmn&!ooly Pet. Cri-
dranpwatesWhichdrifatle calls W itus, de
a9d ashess ;- Tallowpn.- Thia bemg?;;'fg;‘m
the. fames kind-of Inftromwnt, byj,, 0"

y Zgrchdﬂémmldkwupxhﬂupmﬂam
Marcdlus.,, 16250 x x?m

ﬁ!rg ‘”3 MS o A o~

1 S
Iy .



33 Arohzmak: or, Lthy,

( ~~-'CA‘P.V. Laden
.Hm the - natural mamrz 0f’ lwf’

- ereatures is conformalzle totbq/é 4rt1
aal rxle.r. .

l..

E former anxplebel ﬁ}reai
- R ~dyexplined, concerning artift
. cal and ‘dead motlom, it wnl ‘not
be altogether impertinent, if-in the
‘mext place, we apply it. unto thofe
i ... - - that are.: ﬁatural“m» hvmgﬁodea,
o and examine whetlier thefe alfo- aie
notgovemed by the ﬁhie kmd oF prb~
4) . Poltlmﬁ e .
- Inalb perfect llving creaturcs, there
s a twofold kind ofimetme mftn;-
by v m.r Ppmary; themuletes, 7

i % Secondary, theitembers, 1l -
~ ot o Fhe maltles are’ nasarally” fitted
>+ 'tor bejnflriiiments-of ' metion, by the
.. mahner: of! theu' ﬁame and eolpo-
i o.fiarey Gonfilting of flelbigs their- clilgf _

i 1~_z~»matenal, and %eﬁdes of Nesves,- bie;

e L 0

L

' 'ﬁ»tm’ Veins, Arteries, and Meme

~



Gap. g. Mechanical Powers - 29
The ‘Nerges fesve. for the convey-
-ance of the motive faculty from tge
brain. The Ligatures for the firength-
ning of them, that ‘they may-not flag.’ PR
and:languith in their motions. The:.
Veing for theirnourithment. - The 4r-
teries for the fupplyiug of them with.
{pirit,> and naturalvigor. The Meax-
bramces for the ‘comprehenfion or in+,
clofure of ‘all thefe together, and for
the diftinttion of: one mufcle from - -
another. ' There are befides divers -~ "
fibne or hairy fubftances, whichna=
ture hath: beftowed for. the farther
corraborating of their motions 3 thefe
- being difperfed through every mufcle,, .
- do fo joyn together in the end of -
them, as to make intire nervous bo-
dies, which are called Tendones, al<
 moftlike thegnﬂes ‘Now this ( faith
- Galen)) may fitly be’ compared to the pe Pum
broader part of the Leaver, that is Ii'mc ©
put under the weight, which, as it, L"I":J *o
ought to be {0 much the ﬁtonger, ,
by how much it is put to a greater .
force 5 fo likewife by this doth na-
ture_inable _the .mufcles and, ne:;:es :
S o or



 would bé too difficolt €o¥ cheini -

vifoBimederyio Bils )
for thofk motions; - which - ozhe:mfe '

Wheneeitmayevidetitly appear, tbat
accc;rdmg to-the opidlon of - tHale’ anio

~ nent PhyGtian, thefd attiral motibfis

are regulated by the hké grtmncﬁ with‘

the artfficiali . * ¢

2. Thus alfo &s- it thofe" fewu-,

dary inftraments 6F: mdtion,the ek
“amongft which;, the hand i§

Deuﬁlw'ww Wy, the inftrurhent of i<

tum, L. &
€. %,

ferumiersts Gas Galen ftylesit) 5 and s
the foul ‘of 'man_doth bear in'it the.
image -of the diviné wifdomie and
providence; {o this part of thebsdy
feerts in fome- fort to ’reptc(v'ént the

Ombipotency -of God; whillt it i3

able to- :perform: fach’ ‘vatious' and
wondetful effetts by the help of this

att. But now for its own propet

natural firength, in the lifting any

© great weight, this klways propot?

" tioned according to its extenfion

from the body; being' of leatt fotee
when it is fully ftretchied out, or at
arms end, (as we fay) Becaufe therl,

- the fhouldct $oyrit ¢ as the eentet -of

its



Capdgt Meghanikal Pawirs. 3¢
its motion, from which, the hand in
that pofture , beiyg very remote, the
weight of any thi ds mufk be
accordmglyqugm hereas the
arm being dravwm 1#1 'th lbow-joynt
doth then become] its ¢ ter, whlch
will dimini(h tbe eig ,proportion-
ably, as thatpar er untoitthan -
the other. ~' i

To this p 'rpoﬁ:; alfo, there is a-
nother fubti} probjeme propofed by
drifiotle ; coycerning the poftures of,
fitting and r ing ‘p. The quzre !s‘"‘ “"
this, Why £man cinnot rife up from" 3"
his feat, unfe(é he ‘firlt, either bend
his body forwa:d, Oﬂthn;ﬂ hu feet
backward.

In the poﬁure«)f" ﬁtt: om: leg&
are fap ofc to make a p t mgle
with our thighs, and they w:th out
backs, 333 thxs ﬁgure. o

-
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' Where lét A B, repreléat the back;

BC, the thighs, C D, thelegs. Now

it is’ evident, that 2 man cannot rife .
from this poftare,unlefseither the back |

A Bdofirftincline unto F; to mdke an

acute angle with the thighs BC; orelfe
that the legsC D,do incline towards E,
which may alfo make an acute angle
with the thighs BC 5 or laftly, unlefs

‘both of them do decline totlie points
G H, where they may be included in .

th¢ fagle perpendicular:
_ Fof



Cap. 5.. Mechanical Powers.

For the refolution of which, the
Philofophér propofes thefe two par-
ticulars. i A ,
- 1. A rightangle (faith he }is a kind
ofequality,and that being naturally the
caufe of reft, mult needs be an impe-
diment to the motion of rifing,

2. Becaufe when either of the parts
are brought into an acute angle, the
head being removed over the feet,
or they under the head; in fucha
polture the whole man is much
nearer difpofed to the form of {tand-
ing , wherein all thefe parts are in
one ftreight perpendicular line, than
heis by the other of right angles,
in which the back and legs are two
parallels; or that of tutning thefe
~ ftreight angles into obtufe, which
would not make an greét pofture, but
declining.

But neitherof thefe particulars(“as
1 conceive) doe fully fatisfie the pre<
fent quzre, neither do the Com-
mentators, Monantholins, or Guevarag
better reflolve it. Rather fuppofe
B C, to beasaVeQisor Leaver, to#

D wards

33
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Archimedess or, Lib. x..
wards the middle of which is the
place of the fulciment, 4 B, as the

 weight, { D, the power that is to

raifeit. . -

Now the body being fituate in
this reGangular form, the weight
A B, muft nceds be augmented pro-
portionably to its diftance from the
fulciment , which is about half the
thighs 5 whereas if we fufpofe either
the weight to be inclined uato 7, of
the power to E, or both of them to
G H, then there is nothing to be
lifted up but the bare weight it felf,
which in this fituation is not at all
increafed with any addition by di-
ftance. ‘ ‘

For in thefe conclufions comce#n-

_ing the Leaver, we muflt always

imagine that point which is touched

by a perpendicular from the center

of gravity, tobe oneof the terms.
So that the diverfe elevation or de-
preflion of the inftrument, will “in-

fer a great alteration in the weight

it fclf, as may more clearly be dif-

. . cerned by this following Diagram.

-~ Where
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. Where 4, is fuppofed to be. the
lace of the prop or fulciment, B¢c,a
€aver which ftands horizontally,the

Power and the weight belonging unto

It, being equal both in themfelves

ad alfo  in their diftances from the -

. ProPo . | - \

. But now fuppofe this inltrument

t0 be altered according to the fitua-

tion D B, then the weight D, will
be diminifiied, by fo much, as the
perpendicular from its center of gras

D3 vity
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Bacaons

Arebimedess: or, Lib. 1.
vity H I, doth fall nearer to the prop -

- orfulciment at 4. - Andthe power at

E, will be fomuch augmented, as the
perpendichlarfromigycenter (KE)do’s
fall farther f\omthe peigtat 4. And
fo on the contidary in that other (ituati-
on of Leaver F 53 whenke it is
eafie t¢ donceive thé true reafdn,why
thieinclining of thebody, or the pht-
ting back of theleg) thould fo much
conduce mjtl\\ acilityrof _rifing.
From‘thelg’ grounds likewife may
we under(tpad, why the kaees thould

xar, zift. be moft weary in afcendinp, and the
Exp. 731 thighs in defcendings whichisbecaufe

the weightof the body doth bear moft

-'upoan the knee-joynts, in raifing it felf

up, and moft upon the mufcles of the

thighs when it ftays it felf in coming

down. . o
There are divers other natural

‘]‘Jrob]c‘n}es to this parpofe, which I

forbear - to recite. We do not fo
much as go, or fit, or rife, without
the ufe of this Mechanical Geome-

try.
| CAP.
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C A P. V[
Concermng jbe Wbeel.

THe third Mechanical faculty is Called
commonly ftiled axis in peritro- . likewife

chio. It confilts Of an axis or Cylin- f;;;e;'g’f '
der, having a rundle aboutit, wherein ',
there are fattened divers fpokea, byz

which the whole may be turned rouad;

according to this figure.

H P

"'D ;3 wheke
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Archimedes; or, Lib,w.

Where B ¢, does reprefent the Cy-
linder which is fuppofed to move up-
on a fmaller Axis at E, (this being
all one in comparifoa to the feveral
proportions, as if it were a. meex
. Mathedmaticil line) LG, is the rin-
;dleor wheel, H FIK, feveral fpokes
_orhandles thatare faftoed ia it s 5 Dy
~-the placé where the cord is faltned
for the drawing or lifting up of any
~ Weight.

The force of this inftrument doth
confift in that dif-proportion of di-
france, which there 13 betwixt the
Semidiameter of (he ;fylmder .4 B,

" and the Semidiameter of the r\mdle

with the fpokes F 4 For et us ¢an-
ceive the line F B, tobeas a Leaver,
wherein 4, isthe center or fulciment,

B, tbe place of the w:lght and F, of
the power. Now it'is evideat from
“the ‘former _principles, hat by how
much , the diftance F 4, is greater
than 4 B, by-Ho rruch\lefé need the
pawer beat- F, in refpe& 'of the
welght at B Suppole 4B, ta_Be as

: the tenth part of 4F, tben thc pow-

er
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eror ftrength: whichisbut asa hun-
dred [Pound at F, willbe equal to a
thoufand pound at B.
For the clearer explication of this fa-
culty, it will not be amifs to confider
the forth of it, as it will appear being
more fully expofed to the view. Asin
this other Diagram,. '

Suppofe 4B, for the Semidiame-
ter of the Axisor Cylinder, and 4 €,
for the Semidiameter of the ‘rundle, -
with the fpokess then the power

D 4 at
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- Arcbimedes 3 or, Lib.1, .
at ¢, which will be able tofupport the
wclght D, wuflt bear the fame pro-

_portion unto it, as 4 B,dothto 4 ¢ »

fo that by how much (horter the

- diftance A4-B, isin comparifon to the

diftance 4 ¢, by fo much lefs need

-the power be at €, which may be

ableto fupport the wclght D, hanging
atp. -
- And fo likewtfe is 1t2for the other

fpokes or handles B-FiG H, at either

of which,if we conceima& power,
which fhall move according to the
fame clfcumfercncc whereinthefe han-
dles are placed,” then tHe {trength
of this power will be] all one, as if it
were 4t C. Butinow fuppoﬁng adead -
weight hgngmé at-any of them, (‘as
at E, ) then the dlfproportnon ‘will
vary. The power being fo much lefs
than that at ¢, by how much the
line 4¢, 1s I'qng}r then 41. The
weight K,being of the fame forceat E,

. asif it were hungat I,in which peint
_the perpendicular of its gravnty doth

- cut the Diameter.
, Thc chief advantage \thch tb.ls

in-
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inftrument doth beftow, above that
~ of the'Leaver, doth. confift in this

particular.” To a Leaver, the motion

ciin be contmued only for fofhost a
fpace, as may be anfwerable to that
lictle ' diftance betwixt the fuldiment
-ahd the weight : which is always by fo
‘much, lefler, as the difpropgrtion be-

twixt the weight and the power is .
greater, and the motion it felf more

eifie: But now in this invention, that
inqonvenience is remedied 3 for by a

frequent rotation of the axis, the -

- wéight may be moved for any height
orJength, a8 occafion (hallrequire.

mothlf faculty.may.we sefer the

force of al} shofe engines which con-
filt-‘of wheels with teethin them.

. Hencealfo may we difcern the rea-.

fon why fundry inftruments incommon
. ufe, are framed after the like form
_ mth the followmg figures.

Al

4t
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e gl LU L
BTA

“"All which are but feveral kinds of
this .third Mechanical facalty. " To
which the points 4 B €, do reprefent
‘the places of the power, the fulci-
‘ment, and the weight. The power
being in the fame proportion uato the
weight, as B ¢ isuato B 4.

CAP.

\
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4\;@" C A P- V[I‘ I

. , -
Congerning tb?lsull;;j. AN
‘ Yy wmemm b e Yy e md £\
g “Hat whiclj is rékkon’d fot the
foutth Ficulty, is-thePylley:
whichiis of fucl ordihary ufe, ¢hatic
needs not any ;parsicular defcription.
The chief partsof #are divg;i_sgl‘!ftle
‘rundles, that are movable about their
proper axes. . Thefe are ufaally di- it aze
vided accarding to their feveral fitu. cbe. c.15.
ations, into the uppes and lower. If
an engine havetwo of theferundles a-
bove and two below, it is ufually cal-
led iwas®-, if three velaas@-,if many,
sV ic D o ' -
_ The lower Pulleys only do give
force to the motion. If we fuppofe a.
weighit tohang upon any of the upper
rundles, it will then-require a power,
that in it f€lf fhall be fully equal for
thefuftainingof it. = -

—

PR N Thc«
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lTT |

The Diameter ' # C, being as the
‘beam of-a ballance, of which B is
the prop orcenter, Now the parts 4,
and C, being equally diftant from this -
eenter, therefore the power at E, muft

- be'equal to the weightat D, it -being

all oneas if the power and the weight.
were faltned by two feveral ftrings ac
the ends of the ballance F G.\

- Now all the upper Pulleys being
of the fame nature, it mult neceflarily
follow, - that none of them do in
themfelves conduce to the cafiag of
the power, or lightning the weight,

- but only for the greater conventen-

cy:
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cy.of the motion, the cords by "this
means being more eafily moved than.
otherwife they would. = ,

But now fuppofe the weight to be
fultained above the Pulley, as it is
in all thofe of the lower fort ;5 and
then the power which fupports it,need
'b2but half asmuch asthe weight it felf.

T

ket 4C, reprefent the Dijmeter

~of aloyer Pulley, on Whofejcenter
. at . the weight is faftoed;-ade end

- of the cord- be tyed;w-la-;zmk at
D. Now it ;i;{dvidem, that JAlf the
weight is fultained at D} fo that

there is but the other half left to be

T

3o f-,,;;jﬂlﬁained
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thefe two other figures.

Archimedes 3 or,. Lib. 1,
fuftained by the power at E. " It be.
ing all one as if the weight were tyed
uato the middle of the ballance F G,
whofe ends were uphcld by two ﬁ:ve-
ral ftrings, F H,and G I.

And thits fame fubduple proportion
will ftill remain though we fuppofe an
upper Pulley joyned to the lower,as ih




Cap. 7. Mechanical Powers
Where the power at 4, is. equal to
the weight at B: Now the weight at
B, being but half the ponderofity ¢,
therefore the power at 4, notwith-
ftanding the addition of the upper
rundle, muft be equivalent to half the
weights and as the upper Pulley alone
doth notabate any thing of the weight,
fo neither being joined with thelower,
and the fame fubduple difference be-
twixt the powcr and the weighe;
which is caufed by the lower Pulley
alone , doth ftill remain unaltered,;

though there be an upper Pulley add-

ed unto it.

Now as one of thefe under Pul--

leys doth abate half of that heavie
nefs which the weight hath in it felf,
and caufe the power to be in a fub-
duple proportion unto it, fo two of
them do abate half of that which

" remains, and caufe a fubquadruple

proportion, betwixt the weight and
the power s three of them a fubfex-
tuple, four a fubottuple: and {o for
five, or fix, or as many as fhall be re-
quired, they willall of them diminifh

~ the

7
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the weight accordmg tothis propor-
tion.

Suppofe the weight init felf to be
1200 pound, the applying unto it one
of thefe lower Pulleys,willmakeit but
as 600, two of them as 300, three of
them as 150, &c.

But now, if we conceive the firft -
part of the {tring to be faftened unto
the lo-wcr Pulley, as in this other ﬁ- :

then -
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then the power at 4, willbe in afub”
thlQ -;proportion: 1o ther 'Veisl l

becsufe " the:etivinel would be

E,

ually divided unto the three points
| -!H’hweﬁﬂiaénmf&‘c: » tach

42



 vumeBimednyVer! Lk w)
" of them fupporting a like fhare of the
burden. If unto this lower Pulley
there were added anothgr, then the
power wohld be unto the weight ina
fub? le proportion. If athird, a
fubfe , and {o of ghe reft. For
we fjote, that the cords ip this -
inftfment are as fomany: powerf, and

. thery s o many leavers, of bal- -
t |s eafie to corkéive,'how

lan
Hehc@a

the ftienp

poru i-l

thof the powerymay bepro-
dccording to iy fachf de-

of it beiglor little, if theybemade’
equal toe another it y -ﬁx
orders; Bhtit is moft converfieht, that
<the upperfhould each of themincreafe
‘imlh’cy‘ ahdi :higher, 1and; the . athér
& thgipwareloweryobamante by this
scinscbdocords - will:de. kept ifrom
aginguds o443 0. bublvin wilinpo

Palleys:mayThe multiphed
K - ac-
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accotdibg to fubdyy differons: fitnatie
ous; 1igt -only- when'they are fabordic
oake; s ih the former les, bug
alﬁ)sv&m they: are placed ¢ aterally,
“Fyouh the ﬁzmérgrounds 1t-is ea
to coutrive a ladder,” by which.a mag
may pull himfelf up unto any hei Sght-
For. the ance -of this, .therg .
mequi: buly adupper and g lowsi
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. Anehinedenyor, | Liboel
Tothe uppermolt of! thefe atid]itheye:
fiowld -be faftnetd aBrarp graple or:
étamp of dron, “which may .beapt: %o:

- t@kéh(_ﬂd'iof m.b;mwhérersirlighiﬁs..

. -

This part being fnfk calt up and faft-
fied; ‘and the fuaff, DE, at the. nether
eénd; beitg: put sbgtwike thd legs, fo
that 2 man hay fivspontheothér BC;
and'take hold of ;the gord it Hy 3618
evident that the weight of the: ptbfon:
at E, will be betneyual to half fo
much ftrength atf&is {o that a man
may eafily pull higfB§f up to the place
required, by leaffthg but little more
than half of higldwn weight on
the ftring F. Af the Pulleys be
multiplyed, this Eygeriment may then

be wrought withgéfs, S '

¥ 7 .,'

&
HENT ’
 CARNVIL
T
Of,tfbg ‘_ g” edge.
Y HE fift Mec.xmcal faculty is the -

~ Wedge, @hikb¥a knowninfru-
ment , commonly ufed in the clea-

C. e of ving



Cap.B. Mechasical. Pamers. — §3
ving: of ' woed. : Fire ¢fficacy andgreat
ftsengdrcof- it may. be refolvcd unto:
thefe two’ particulars: SE

t. The formof it. -~

2. The manner where ower
is impreffled upon it, whnth isfay the

forceof blows.. - | 1L £
1. Th it repre M;s(:*it' '
- we o Leavers., ]
. | SUUURER S S

AP _E

, B; ;O '
N
. N e
Ve frA‘ T BRI

G ”: [ ¥

N
=

Ea¢h ﬁde d D, anc]AE bemg oney
- the, points [; being inftéad of fe-
veral. props or fuléxmems, tbc We'lght
to be moved, at 4, “and "t q power ‘
that fhould move it, being applyed .
to the 10 DE by the force’ of f ptechan,
fome  ftroak or - blow “as A z]lotle, 5.
hath explamed thc i“everal parts of
this faculty.” B Lnow, ‘becaufe ‘this
.mﬁtqmqm may ¢ fo.ufed that the
pom;
/*




64 . drcbimedes; ok, Aabry
: pcmt ot‘ it fhal) not touch.the body
ta be movcd, ss m thelé otlm ﬁ-

[Tt R AR S

Sy N
' Do
Therefare Ubaldus hath: more ex-
a8y applied the feveral parts of it
* according to this fdrm, thati the point
4, fhould be a5 the common fulci-
ent, in which both the fides.do meet,
“8nd (as it were ) uphold e atjother 3
the pomts B, adC; reprefénting thae
P‘“;‘ ofdthe L;aver§ where thciverght
ack
o ¥ Plt 18 2 genetat Tule, tﬁat thc morc
S acute t.he angles of - thefe W gcs
y ﬁ) dich more cafie; will their mo«
;he fotce being imore’ ezﬁly
effect and the fpape wherem theé
y i moved, lgem§ fo much the
’  The



Cap. 8 Mechapical Fomgrs. - g5 |
. Jhe fcond particular ,whereby
this faculey hathiats force,.is the mas
zer., whereby thfi) fpovgcnﬁéi.& b
onit, whichisbya firokear:
. elipacy of which do

oW 3
_whr b tiuch exy
any othey. thrength. « For thongh
fuppofe a wedge being laid on g
peice.of timber,:to be prefled down -
with never {0 great a weights nay;
- though we fhould ap%lgunnfﬂrit.xt,.

power ofh;bog}k quMecﬁam ,.
cngues, -t LERACY 50 Wb CNY.,
z,ft; the dfe@,}wqufg be m“ﬁ&

trable in comparifon fo that of 2 -
blow. . The. tsue.reafon of: Which,, is
onc-of the greateft fabtiltres in ‘nap
- ture;, nor is it fully rendred by any
of thofe who have undertaken, the
tefolution of it. Ariffotle, Cardarn,” Mecan.
and Scaliger, do generally afcribe it f,,,;f,, L17
uito the {wiftnefs -of that motion 3 Zyercir,
But there feems to ke fomething 33t
g?tcwxla thé’i’mét'tir glén fo :hfgr o-
Herwile. it would: follaw. that; the
quick fkrpak of. alight hammmer, hould
beiof greater efficacy, than agy fofier
#d more gende firiking of .2 grege
o "E 4 fledge,
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-

Ar‘d;‘imede} or leE

ﬂcd e. ‘OF accordmg to this,’ hovy

fhould itcome to pafs; :that the force
of angrrow or bullet difcharged near
athand ‘( when'the jmpreffion of that
violence,' whereby ‘they ‘are carried,
fs mofy ﬁ‘éfh and f& 1 ptobablhty ,
the motion-at its fwiftelt) is yet not-
Mthﬁanding much lefs than it would
be atagréater: diftance* There 1§
therefore  further corifiderable , ‘thé
quality of that: mﬁrument by which
this motion is gw‘en, ‘and alfo the
ronveniéncy dxﬁance through
Whlch it paffes,
Unto ‘th1s faculty 1s ufually rétlu

~ cc& the !brce of files, fi’ws, hatchets,

‘Be. "'whith are as it ‘were but fo ma.
.y wedges faﬁned unfo a Ve&ts

o s L&vcr

| : q be akind’ of wedge that 1s ‘multi-

; CAP IX
L - Of tbe Scmv

‘,F]ht whicﬁ js uiftially” recrted fo:
SR \th% fixthand la& Mechambk fa-
'cul%y, i§'théSerew, which is deferibéd

phied

R



Cap. 9. Mechanical Powere. 67 -
plied, or continued by a helical revo-
‘lution about aCylinder, receiying s, ..
motionnot from any ftroak, but from'copes.
" a Veltis at one end of it. It'¥s tfu- Mabems.
“ally diftinguifhed into two feveral 4%
kinds : ‘the male, which is meant'in'the
former ‘defcription 5 and the female

which isof a concave fupetficies.-

. The former is noted in the figure
with the-letter 4, the other with B.
Arifiotle himfelf doth not fomuch
"as mention this- inftrument which |
yet notwithftanding is of - greater
force and fubtilty, than any of the
- xeft. Itis chiefly applied to the fquee-
- zing or prefling of things -down-
R ' wards,
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o Aechimedess @, - Lib.y.

wards, asin the prefes for, Prind
for wine, qyl, and extralting the 1&‘5

* ‘from gther fraits. In the performance
st OF  which,the ftrength of ongmanmay
"+ loe of greater force, thanthe weight -

of a heavy mountain: It is likewife
ufed for the elevating or lifting up of
weights. .
e advantage of this faculty a-
bove the reft, dgo mainly confift in
this: the—other Inffrumenss doe re- -
quire fo much fidength for the fup-

porting of the weight to be moved,

as may beequal untd K, befidesthat o- -
ther fuper-added-power whereby it -
is out-weighed -asid,moved 5 fo that.

in the oPeratioﬁ&‘,Sy thefe, a man

" does always fpe@g};;\imfclf in acanti-

nued labour.
- Thus ( for example) a waight that

18 lifted up by a Wheel or Pnlley,

will of it felf defeend ,; if there be
not .an - equal power - to fuftdin is,

. Butnawin the compefure of aScrew,

' muaisated untgthis fuculty, fom the

this inconvenience 1s perfectly reme-’

dieds for {o- much force as is come
pawez



Gapi. b. Mechgnicel Rowers.
power that is applied ungo is 5. ¥ filk
retained by the very frame and nan

.- ture of the inftrument it felfs fincg

the motion of it cannot poffibly re-
turn, but from the very fame place
where it frft began. Whence it comes
to pafs, J:hqt any weijght lifted up,
with' the “affiftance of this erigine,
may, likewife be fuftained by it,
without the help of any_éxternal
- power; and canniot again defeend un-

to its former-place, unles the Han-

~ dle of the Serew ( where thé mation

~ -firlk began) be turned back: fo that
~ all the firength of the power, may

be imployed in she motion of the

ight, and none fpentio the fufiain-
i Ofit.. Coy e R
- “The chief taconventence of this

mftrument s, thatina fhare fpace it

59

- willbe ferewed untoits.full length,
and.then it:canmot; be of .any fur< & -
ther afe for the continpance of the .. .

moxion;, unlefs it.be returned - back,
and undone again:as at thefirfh But

~ thig ' ufually remedied by another . N

myension , - commonly ftyled 2 perpe-
-,,’J' i’““l" . L i ‘. ‘t” |
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Trisufed
infome
Watches.

- wonder ‘whyitis nat-o

““AreBimedess or, Libi.
el forew,which hath the wotion of
a wheel, and'the force of a Jerew, be=
ing both iafinite. 7 L o

7

For the compofureof which, in- .
ftead of the female, or concave [crew, .
there muft be a litle wheel , with
fome notches in it, :equivalent to -
teeth , by which: the other may.:tdke
hold of i1t ; and turn it:round;: ashin
t‘heféotbeuﬁgures.;: IR BT SN
.- This Jatter. engide does.fo far: ex=
ceéd all ‘other contrivances to. this
purpofe , ;that it may xgi&ly» feemaa

) a§ scommn;}‘
' ufe
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- ufein'thefetimesand places) as-any. of .
tht:teﬁ..;,u; A an TR oL

LTSS PR P .
e Ll o . o

. >
— -

no CARX, U

Ar enquiryrinto:the magnificent. works
s o0f the “Ancients, which such exceed-
NG oHr Aater times .+ maf 'feGm_'tp
isinfer.a dacay- in.vhafe Mechamical ¥

P
DRI RSt \.L.,')di

o dms. g o))

sy ey
sy

TR TR SR SRR LSRRI SESUS ST Gat
‘Hus have L briefly . tregted ‘com
iR cerningthegeneralprinciples.of
Meobanicks ; together withthe div
o firoportions Detwixy ke weight
“and she powar i seach. feveral . facul-
+ by ofviks - YWhenow it ig caflie.tg; con-
otive the xtughi and ;ground of -thefe
~ fampus: ahciefit - wonpments; b, which>: it
feemvalmoft. incredible to thefe. fol- -
Jowiing ages: -And, becaufs tany,of :
themvrecorded . by Antiquity s were
aoffuch: ‘vaft;, labour, and magnife
- .encey and fo  mightily, difproporti-
© Lonablerte humane ftrengthy it fhall =~
_not4herefore be impertinent unto the™ "
‘punpefe Laimat,-for to @“iﬁé'szf o
RTC oo 0O

‘.'.} t
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/

> idnchimedn i ok Aibins
. of the'moftremarkable amongfi them, -
and to enquire into the ihcans. and-
. occafion upon which thiey wete firft

. attempted. .. N '
Amongft th&lﬂgjpt?am; we read
of divets Pyramids; of o vafta mag- -
nicude; ‘2 time it (elfin the fpace of
4 fo many hetdred’ yeéars-hath not yet,
L3445 devonted, -Hetodotws mentions one:of
. them, ereGed by Clespes an ZEgyptian
King, wherein there was not any one
fone Tefi-than 36:foot long, alf of
them being etched froi Arabie;  And
not rhch - after ; - the (ame: Author
#dlatey, “How Amafls another: Bgyptis
an, made -Himfelf 'a hovfe of onc'en-
.tive' ftune, ‘which was 21 cubitslong;,
¥4 bréad, and-8' cubits highls - The
"“-'-.3‘-4%&:6{Aa:dﬁ:&s':‘gpmédxo«’havwmde
13- the fratue of a Sphine) or JBgyptian
Cat, 'all of- one fingle ftone,whole
Jength twus. 143 foot, its height 62
~ foo;. the - compaf¥s! of « ehis >Rataes
gad ﬁ;c"%a;ainihg' %az ‘foot.: Inone
of 't ryptian * emplesemﬁm '
to ﬁﬁtér;?ﬁhéré" 5 reétated tolbe:-an
_Obelisk;” -confifting. of - 4. Smaragds
i or

Phs.l.37
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or Esetalds; the ‘wholé s 48 cijbits
high, & anbits bridad at. the'batton,
andtwa At the top: ' Sefoftris the ng Dioder $i°
.of Mgsprina temple -at Memphis; dec cul. sibli-
dicated to*Pulesn, ‘isreparted to have ob. 1. u
ere@ed two fatnes, ‘one for Kitff, & %
the oelier for hiswift, both confiltin c§
of two feveral ﬁonés, each of whx
were Jo-ctibits high, - - R

' Amongft the ]Tewé weread 0 e
cred' Wit of ‘Solomons ‘Temple, whiich - s
foritd floke’ and: magnificence tight <<
~have been juftly reckeried -asfio:
the :Other wondefs of the’ “world,
wherein befides; the gréat of
the materials iher% were works pf ; .
as greath Jabour: ) Pillars-of 9 '¥g nx:ns«f
cubies - high; -and’ 12 dubits ;?a Capes. a8,

t,0d coftly SShes For the

acion of ity ~ Jofephus’ teﬂs‘né‘“tﬂatmkh .
 fome' of them were 4o cbits! Bthiers Fuda. L .
4% cabits: lon%‘ * And in ‘the fime®*

Chapter bt mentiohs the thrée fafmiotis
Towers buile: by Herqd whcran e
wery fone: being fmarbfe,,

w&ibéubits ﬁdbrotj, and
&ga Mlmd “which Wi the- greatéft

woIll»



&4 o Avchioedess o, JLib. 1.
' wopder, the old wall it eI was fitu-.
* ated ona fteep rifing grounds and yet .
.- ... the hills.uponit; onthe tops of. which

s . thefe Towers were. placed, were ahout
i 2300 cubits hxgh, ;bat 'tis {¢arcq imagin-
.- abie by what {trength- fo many.(tones -

of fuch- great' mgpitude {bould be

cpmveyed to fo higha:place, 3y ...y .
- Plinl- 36, Among& the Gregans: w&rcad of )
b "’ the . Epbefian.. Temple Jdedtca;nd to
p‘”ﬂ{, ,Dawz »:wherein_there were 137/ co- -
T 3. lumps, . ‘made .of - fo many: fevezal .
{tones, . each .of . them 60 fogs hlgh,
e all ‘taken qut of the quarries
. 'szﬂoned alfqofth; bra-
.. zcn Q) us , OF, great Stagye:in. the
225 Tllapd, of, Rbodpsy that it Was_70.Cus
:;’;'ffbm "gh ‘The ;thymbs of it being
Yo Iug that :no.man could gralp: one
. . of thcm about . with both “his-arms;
vi.. . when 1t ftood upright, a-(hip, might.
2 have affed betwixe.the: legs: of it.,
wn.b,all its fails fully. difplay l;emg
thrown down by, aq,earth-qpake,, he

~ braGof it did load 9op Camels; B

above all ancieat defigns tq, this pu],\-
Pof‘e, t wquh] ‘have been moft

wonder-




Cap. 10, Mechanical Powers.

" wonderful, which- 4 Grecian Archi-
teCt did propound ‘wnto Alexander, to
-ctit the Nlountain Athos into the form
‘of a Ratue, which in his right hand
fhould hold -a Town:capable of ten
.thoufand men, 4tid in his left a Vef-
fel to receive'all the water that fow-

63

Piriy
Archit. L3 {

ed from the feveral fprings m the

‘Mouiitain. ‘Bu¢ '‘whether Alexander
‘i His ' ambitien did fear that fuch
an Idel (hould have more honour
‘thatr he himlf, or whether in his
-good husbandry;’ he thought that
fuch a Microcofme (if T may fo
ftyle it ) would have colt him
almoft a8 much as the conquering
‘of this great world, or what ever
elfe was the reafon, herefitfed to at-
tempeit. » 0 A

* Amongl(t the Romans we read of a suer. er.

“brazen Coloffus, mrde at the command
and charges of Nevs, which Was 120

foot highs Martial calls it Syderess,

‘or ftacry. - .

- Hic ubi Syderens proprivs videb. aftsa ...
Coloffs. Andit 18 Foriedof M. Cwi?io;z’e’;‘”j:"
that hé ereCted two Theaters fafici- v, 3'3:‘

ently
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ently capacious of -people; contrived

movable upon cextain hinges; Some-

-1+ * times there were feveral playsand

{hows in each of them, neitherbeing

" “anydifturbance tothgother; and fome-

times they wereboth turned -about,

.with the people inrthem, and the ends

_meeting . together, did make a perfect

. Amphitheater : {0 that the-{peCtatots

‘which were in either of ‘them, ;might
joyntly behold the.fme {petacles.

de.tingt.  There were befides at Rome fundry

Obelisks ,- made: of fo many intire

ftones, fome of them 40, fome 8o,

and others go cubitshigh. . Thechief

of them werebronght eut of ZEgype,

‘where they were dug outof divers

quarries,and being wrought intafotts,

were afterward (not without -incredi-

- . blelabour, and infinite charges) con-

» veyed unto Roe. .In the year 1584,

'Jher,c;wagere&eclignﬂj&;@beli;lg"which

had been. formerly, dedicated umto

‘the memory of Fulins Cefar. ; It was

; one falid ftone , -being an Qphite or

"+ .~ kind gf fpotted Masble.. Theheight

¢ e of jtwas 107, fof, thebreadth of it

SR Te at

oo

5
L5
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at 'tbe bpttpg;g was, 12 foot, at the, ’
?g - Its,w ewe }hq 15 1 I‘F koned
be 95614 es thc
| hgg:@pe 5. of, ?l?m\'no e 30 umenss!
tha Were ufcd,abéqt 11;,1\&1?)}1(: (¢ as 1(‘,
wthonght. ), cauld not amo,unt to ‘lefé,
then, 1042824 pounds.. Was tranfs
phqed» at ;hc; ehy rgcs,‘ pﬁ Szxtu:
he, fifth;, from rhe gofth%
icar, Wintoa more ¢ ment placed:
boé;t» ::is ‘hundred, f ap§ )% grgbulpw
1 vin s Ube u
Is Qeﬂéin'atecf s w%x.?f §s}ef abové
56 fevex:al rs; [¢ B:xg h,Momvgp Conming’
tholius), tbem MENFIPTING, K,001 i Mechen;
with opq tg b, wondep and | praife,4rifbe-ts
t.{eem fo, fhrange 2 and, Iou- ,
ops an atterggt to, Movg t.hxs .
for fo little. {pace, ‘what tl}en may
we think of the carriagaof; it out
Egjpt, anl divers other far greater
works performed by Antiquity 2 This
fray feem to infer, that thefe Mecha-
nical arts are now loft, and demyed
among(t the many other ruins of tine ; 5
‘which yet notwithftanding canhot
be granted without much ingriti-
F 2 tud¢



68 . HArchimedesy or, -'Lib. ¢,
.tude to thafe learned men, ‘whofelz-
bouts inthis kind we cn‘joé, and miy

juftly boaftof.. And ther¢fore for our

better underftanding of théfe particu-
lars, it will ‘not be amifs to enquire

both why, and’ bow, fuch ‘works fhould

be perforted in thofe former and ruder

ages,” which'are, not, ’ahﬂ”{a& it hould

f‘egem) cannotbe effeed’in thefelated
and more léarned tiches! ‘In the ‘ex-
amination of. which, ‘wethall find thae

1t is not ‘thé want of art that difables
“us_for them, fince thefe* Mechanical

= diftoveries are altogether ds perfedk,
© R dnd (T ehink) much more exa now,
- ©7 77" "than they were heretofore; but itis,
: becaufe we' have not ‘either the fanie

~ -#wotives to' attempt fuch works, of
the f{ame’ means to effét them as the.

Ancient$ liad; '
’4.. 44444

CAP.
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CAnxr“l .

That the Ancients had divers, motwes

and means for fuch vafl magwificent-
workf, which we have not.

THE mtwe: by which they were
excited- to fuch magnficent at-
tempts, We may conceive .to bc chief-.
ly three. :

N

Rel:,gzov
Polivy.
Ambztmu. - .

1. Religion. Hence was it that.
moft of thefc ftately buildings were
itended for fome facred ufe, being
cither Temples or * Tombs, all of.ypor
them dedicated to fome of their Dei- mids, o
ties. It was an in-bred principle in belisks.
thofe ancient Heathen,that they could
not chufe but merit very much by be-
ing . liberal in their outward fervices. |
And therefore we read of Crafus, that. ,
being overcome inabattel, and taken f‘:"""
by Cyrus, he did revile the Gods of in- -
gratitude, becaufethey had no better ~
care of hun who bad fo frequently
F 3 adored
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vy

-

Ar}b}me Ao or, "’Li& i}
adored them with, coftly oblations.
" And as they did conteive themfelves\
bound to part™with theirlives in de-'
fenice of ther réligion': fo likewife
to employ théir urdiolt power ande-
ftate , about any fuch defign which
u’nght promote or acfvhnce it: Wﬁege-*
astiow, the generality of' men, efpeti-
afly the" wileft fort amengft them y’
arein this refpedt of another opini-!
_on, counting fuch gttat and {mmcnfc
labours to be at the beéft but glorious

* vanities, The Tenip}éot Soldyon in-

déed was'td be 4 typ pey ‘and theréfore
it was neceffary that %t*fhould be. fés:.
éxtraordinarily magfiificent, otherwilei

2 perhaps amuch cheaper ftruture might-
wdhave Been' as: commendable and er-'-

\,,A».i.:'vxceable SF o re e

,..»-,

ciz

. Policy, that by this means they

. mrght find out’ imployient for " the
people, whoof themfélves being riow:
~uch: ¢xv1hzcd might by idlene@
¥ ,qmckly Q;row to fiich # rudenefs' and:
. barbarifm,” asnot tobé bounded withs!
in ‘any laws of government. Againy

Pliz 1§, by thxs means the nchcs of the Kang-)

dom



Cap. 11. Mechanical Poveers.

~ dom did not lye ‘idly in their kings:
treafuries, but was always in-motion,
which could not butbe a great ad-
vantage and improvement to the Com-
mon-wealth. And perhaps .fome of
them feared left if they {hould leave toa
~much money unto- their fucceflors, it
_ might be an occafion to infhare. them
in fuch idle and vain courfes as.would
ruin ‘their kingdoms.  Whereas in
thefe later ages none of all thefe poli-
tick incitements can be of any force,
becaufe now - there is imployment
enough for all, and money little enough
for-every one. - :

3. Ambition to be known unto\po. ]

fteritys ‘ and hence likewife arofe that
incredible labour and care they . be-

~ ftowed to leave fuch monuments

7%

[

hind them; as might * continue for e-*¥fal4s.

1
ver, and make them famous unto all

after ages: This was the:reafon of
dbfaloms pillar fpoken of in Scrip-
ture,. fa Reep his name in remembrance.
-And doubtlefs this. too was. the end
. which many others of the Ancients
bave. aimed at, .in.thofé (.as they

F 4 - thought)

L]

2Sam, 1@
1%
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o Mrchimedes; oz, Lib;y,
thought) everlafting biidldings..
- But now thefe later ages are much.
more a&ive and {tirring : {o that eve

_ry ambitious man may find fo much
~ bufinefs for the prefent, that he fhall
- fcarce have any leifure to tranble him-

felf about the furure. And:there-
fore in all thefe - refpedls, there is a
greatdifproportion betwixt theincites
ments of thofe formerand thefe la-
ter times unta fiuch magnificent. at-
tempts, B T

Again, as they differ much in their

"> motives untothem, {olikewife m the

means of effecting them.

'+ There was formerly more llci:furch
- and opportunity, both for the greac

men to undertake fuch warks, and
for the people to - perfect * them.

T' * Fhofe paft ages were'more quiet and

' peaceable, the Princes rather wanting

imployment , than being over-preft

~ with1t, and therefore were willing

to make choice of* fuch great defigos,
about which .to" bufie themfelves:
whercas now the world 18 grown
inore : politick, and therefore more
St ‘ trouble-
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troublefome, every great man having:

- other private and neceffary bufine

about which to imploy both his time

and means. And fo likewife for the

common people, who then living

more wildly without being confine

to particular trades and profeffions,

might be mote cafily colletted about

fuch famous imployments; whereas

now, if a Prince have any occafion'

for an Army, it is very hard for him

to raife o great a multitude, as were

ufually imployed about thefe magnifi-

centbuildings. We read of 360000men

that were bufied for twenty years in

making oneof the Egyptian Pyramids.

And Herodetus tells us of rocoooo™*

men -who were as long in building

another of thém. About the carriage

of one ftone for Amafts the diftance

of twenty days journey, there wasfor

three years together imployed 2000

chofen men, Governours’, befides

many -other under-labourers. *Twas

the opinion of * Fofephis and Nazi-*

anzen, that thefe Pyramids were built £ 3. e &

by Fofeph for granaries againft the »
, , ; years

/
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years, of. famine. - Qthers think that:
the - brick; made by the children of
Ifrael, -was imployed -about the; fra-.
ming, of them,: berdufe we read thae
the Tower of Babe} did confift of brick
ar artificial{tone, Ger. 11.3. . And if
thefe were, the labourers that were-
bufied about them, °tis no wonder:

" though- they were.of fo vaft a magni-.

tude; for we read that the children -
of Ifrael at their- coming out of E-

£pt,: were numbred o -be fixhandred,
thoufand, and three - thoufand , and

- fivehundred and fifty.men, Numb.1.46.

fo mady handfuls of earth would al-
moft make a mountain,, and therefore.

<. 'we may. eafily belieye that fo great

L
)

a multitude:in fo lopg a {pace astheir |

‘bondage lafted, forabave fourhundred.

years; might well enough accomplifh
fuch vaft defigns. . h

In the building, of Soiqémn Tem-
ple, there were threefcore and ten
thoufand that bare burdens, and four--

... fcore-thoufand - hewers in the moun-
-~ : -tains, 1 Kiugs 5. 15.

o The Ephefian ,Teméle wés,bhiit l:ﬁ



Cap. #1. Mechanival: Rowers,

all Afia| joyning rogether, the.127,
pillars.-were: made by {o many Kings
according, to their féveral fucceffionss
the whole wark:being not fini(hed.
under the fpace of: two bundred and
fifteen. years. ~ Whereas the tranfpla-
cing of “that Obelisk at Reme by Six-.
tus the fife, (- fpoken of before) was

"doneé in' fome few days by five or fix’

‘hundred men; and.asthe work was,

much 1lefs.than many other' recorded .

by Antiquity ,. fo the means by which.
it was wrought, was yet far lefs 1n,
this refpect ‘than what is related of
thﬁm.~u C N

s, The abundarce of wealth,which,
was then ingroffed in the poffeffion: of:
fome few particular perfons, beingnow.
diffufed amongft a far greater number.

There is now. agreater c&u-ality a-

mongft mankind; and the ourifhing
of ‘Arts and Sciences hath fo ftirred
up the fparks of mens natural nobi-,
lity, and made them of fuch. altive
and induftrious - {pirits, as to free
themfelves in a great meafure from

that flavery, which thofe former and

wilder

7%
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.. Archimedes; of, QL“&,[._, :
wilder Nations were fubjeded unto, =
" In building one of the Pyramids,
there was expended for the mainte- |
pance of the labourers with Radifh
and Onyons, no lefs than eightéen
hundred talents, which is reckoned
to amount unto 1886000 Crowns, of-

thereabouts.  And confidering the:

cheapnefs of thefe. things in thofe
times and places ,. fo much ‘money .
might go farther than a fum ten times
greater could do in the maintenance.
of fomany now.. ., »

In Solomons Temple we know how
the extraordinary riches of that King,

the general flourifhing of 'the. whole

" State, and the liberality of the people

De bel,
'#ud, L.6.
. 6Apa 6.

s

did joyntly concurto the building of
the Temple. Pecuniarnn copia & po-
puli largitus, majora dié¥u consbatur ,
(faith Jofephus).The Rbodian Coloffus
isreported to have coft three hundred

- talents the making. And fowereall

thofe -other famous Monunients of
proportionable expence. ‘

* Pancirollus {peaking of thofe Thea- '
. ters that were ereCted at the charges

“of



Cap. 11. Mecbaxical PRoiwers,
of fome privatt Roman Citizens,(aith
thus = Noflro doc feculo vel- Rex. fatis Deperd,
habevet yupd vgeret adificio ejufpeod eri- Tis. 18
gendd 5 dud 4 littleafter upon the like
occafion, Res mehercile miiraculéfa; gue
woflris tewmporthus vix. & potentiffions ali-
qné vegepaffit exbibersiz. .. .
© 3." Add -unwo: thetwo former con-
e
fatigabsle “indufiry which they beftow-
ed ig:\:cbe raifing of; thofe f{tratturess
Thefe being the thicf and obly de- = .
figns “ory.'which romany. -of them did . . -
imploy:al} their befttboughts and. at-
moft'endeavours..: Cleapes - an Egyptie
an King 1o reported te: have teen fo
defirous to finith one of the Pyramids,
that having {pent -all -about it he was
“worth, or could poflibly procure, be
.was. forced at laftro_proftitute hisawn
‘dauginer:-for neceftary : mainvenance.
And:we read of 'Ramifes anather King ppy ) 14:
- -of Egypt, how that hewasfo carcfule. g,
to erectariObelick; about which he had
imployed 20co0 men, that when he
feared left throughthe negligence of
“the artificers, or weaknefs ot the ed-
| ' gine;
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gine, the ftone mighe fall and- braak,,he '

- “tyed hisown foritothe topof it,that;

81 -*-fo the care, of hikfafety might . make\

the workmnmoremtcnmfpe& in their

buﬁneﬁ ~And Wwhat ftrange matters

may be.effected by the:meer. dxlxgenee :

. and labour of great ftmlt.xtpdes, we

may cafily deftern.from the  wild In-

dians, iwho- havxﬁg not the art or ads

vantage of Bigines; did yetHy. their -

uaweariedinda ry;removeﬁodcsof an

Fiftor.ind_i0credible . greasntfs. © Acoffa] telates

L.6.c. 14, tzhatfhe ‘hinrfelfrmeafiived -one at Téas

guaruro, which wasthirty e}g foot

lopg; Eighteen--broad; and .fix thick,

-and -hé -affirms that.in their flatclieft
Edifices,. there» were: many; other of

~ Pmur:h vafter magnitude: ! ;-

s cEx:cun all - which cbnﬁdetagons;
.y appear, :that the: firingene§s of
thofe ancient :mdhuments.:abowve any

" s i thatare now effected,:does: npt- ‘necef-
« - farily. infer any defe® of! art in thefe
Jlater ages:' - And Itonceive, it were
-as €afie” to demonttrate the, Mechani-
“cal Arts in thefe-times to be. o far
beyond the knowledge of: former

- agesy
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ages; that had we biicthe fhche means as

the Ancients had', we might, effed far

~ -greater matters ;han any threyhttemp-
ted,; and_ that ‘too. m a fhoncr ﬁaace,
and With lefs labuur s

‘}

C.A P XII

Comermn tbe vrce of the. Me /m'k
ﬁmdhe‘g ! Paﬁiiﬂaﬂf;be a:}ﬁ and

" Lieater. - How'the »}ay’le bryrived
15 move the ;»siak world, ot any atber
com‘ezwble ﬁagéf Sasiu el
i t R7EHRURIN ¢S E R
LL fheﬁ: magéuﬁcent bek.{cf

A\ the Aricients e {gecified; hre
l“earce dorifiderable'5 r{oil;efig;& att,

if we compare thend withtMé fatnods |

. fpeeches and 3ty of ﬂ;‘tb}&e*&‘f' 'Of
“whom it i§ teported ‘that ht wif-fre-
quently -wont to* fay,’ kW’ tHir he

fcdu‘ld move, Ditiri po‘m{ &by dara -

-potentid i -thé - greateft ‘cotfczivable
“weight” with” tie?-Tealt' " cohéeivable
-power ' and" thdt’iF he didbut know
whete to” ftatd and faften his itiftru-
-ment, he codld“move the world, i

thts

79
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thisgreat Globe of feaand land; which
promifés ,: though they were altc:ge-
ther  above the wulgar apprehenfion
or belief, yet becaufe his 4¥s: were-
fomewhat anfwerablethereunto,there-
fore the King of Syracufé did ena& a
law whereby every man was bound to
believe what' evet  Arebimedes would
.aﬁme".ﬂ'k e \\ ST e

"Tis eafe to demonftrate the Geo-
metrical truth of thofe ftrangeafferti-
.ons, B‘y examining them according to
each the forenamed Mecharick facul-

ties, every one of which isof infinite
. To begin with thetwo firltof. them, .
the Ballance and the Leaver, .( which

T here joyn. together, becaufe the pro.

-portipns of both are wholly alike)) *tis
‘certain, though thete fhould be the

,géateﬁ imaginable, weight , and .the

Ieaft imaginable power, (fuppofe the

..whole world, and the ftrengthof. .one

_.man or infant) yet if. we conceive the

‘fame difproportion betwixt their fe-
_Veral diftancesin the former faculties.
ifromthe fulcimeng or center of  grgs
R Vlty, )
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vity, they would both equiponderate.
Aner if tege diftance of t@q}: power from
the center, in comparifon to the di-
ftance of the weight, were but any
thing more than the heavines of the
weight isin refpect of the power, itmay
then be évident from the former prin-
ciples, that the power would be of
greater force than the weight, and con-
fequently able to moveit. ~

Tlus’if we fupéoﬁ: this'great globé at A, to -
g G cone



Static.l.3.
prop. ro.

Archimedes; or, _Lib. t.
contain 24©00000G0000000000000000
pounds, allowing ahundred pound for
each eubical foot in it, (‘as-Stevinius
hath calculated ) yet a manor child
at D, whofe ftrength perhaps is but
equivalent to one hundred, or ten
pounds weight , may be able toout<
‘weigh and move.it, if there be but
alittle greater difpropotion betwixt
the two diftances C D, and C B, than
there is betwixt the heavinefs of the
weight, and the ftrength of the pow-

er; that is, if the diftanceC- D, unto

Lipfiss Po-
ljorcet.). 1.
. Didog. 6.

the other diftance C B, be any thing
more than 24e0000000000000800000006
umte - 100 or 10,- every-ordinary in-
firument doth include all thefe. parts
really, though not fenfibly diftiagifh-
cd " ‘f Rl " \

Under this latter faculty F-did be-
fore mention that engine by which
Archimedes drew up the-Rowmar fhips ,
at the fiege of Syracafe. This is ufu-
ally ftyled-Tollenon, being of the fame
form with that whichis commonly .
ufed by Brewers and Dyers, for the

~ drawing of wager. Tt confifts of swo

polts
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~ pofts, the one faftned perpendicularly
in the ground, the other being join:
ted on crofs to the top of it. At the
end he faftned a ftrong hook or grap=
pleof iron, which being let over the
wall to the river, he would thereby
take hold of the fhips, as they paffed
" under; and afterwards by applying
fome weight, or perhaps the force of
Screws to the other end, he would
théreby lift them into the open air,

where haviog {winged them up and-

down till he had thaked out the men
and goods that were in them, he would

83

then dafh the Veflels againft the

rocks, or drown them in their fudden
fall : infomuch that' Marcellus the
Roman General was wont to fay,
¥ & vavely durv xoadilor ix Sardrlng) Ape

xwihd, That Archimedes made ufe of .

PM’;&
in his life

4

his fhips inftead. of Buckets , tOdm’w 3

water with. . .
. This faculty will be of the fame

force , not only when it i continued -

in one, but alfo when it is multiplied
in divers inftruments, as may be con-
ceived in this other form, which I

L ‘G2 do
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do not mention as if it could be fer-
viceable for any motion ( fince the

fpace by which the weight would be .
“moved , will be fo little asnot to fall

under fenfe ) but only for the better
explication of this Mechanick prin-
ciple,, and for the right underftan-
ding of that force arifing from mul-
tiplication in the other faculties,

. which do all depend upon this. . The
* Wheel, and Pulley, and Screw, be-

ing but as fo many Leavers of acir-
cular form and motion, whofe ftrength

may therefore be continued toa great-
er {pace.

Imagine the weight 4,tobe anhun-

~ dred thoufand pounds, and the di-

ftance of that point, wherein every.
Leaver touches either the weight or
ne another from the point where
they touch the prop, to be but ronlc:
‘ . uc.
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fuch part, whereof the remainder
contatns ten, then according to the
former grounds 10000 at B, wille-
quiponderate to 4, which is 100000,

{o that the fecond Leaver hath but -
10000 pounds to move. Now be-

 caufe this obferves the fame propor-

tions with the other in the diftances °

of its feveral points, therefore 1000
pounds at C, will be of equal weight
to the former. And the weight at C,
being but as a thoufand pound, that
which is but as a hundred at D, will
be anfwerable unto it; and fo fill
in the fame proportion, that which
isbut 10at E, will be equal to 106
at D5 and that which is but one pound
at F, willalfo be equal toten at E.

Whence it is manifeft, that 1 pound

at F, is equal to 100000 at 45 and
the weight muftalwayes be diminith.-
edin the fame proportion as ten
to ene, becaufe in.the -multiplication
~of thefeLeavers, the diftance of the

5

point, where the inftrument touches . -

the weight, from that where it tou-
¢hes the prop, is but as one fuch

G3 part
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part whereof the remainder contains
ten. But now if we imagineit to be as
the thoufandth part, then muft the
weight be diminifhed according to this

~ proportien ; and thenin the fame mul-

tiplication of Leavers,1 1. willbeequal
t0 1000 600 060 Co0 000 pounds : fo
that though we fuppofe the weight to
be never foheavy, yet let the difpro-

- portionof diftances be greater, orthe

Leavers more, and any little power
may move it. o P

Loty

. CAP. XIIL

. of the Wheel, by multiplication of which

"t is eaffe to .move any imaginable

THE Wheel or axis in peritrochio ,
i ‘was before demonftrated to be
of equivalent force with the former
faculties.  If we conceive the fame
difference betwixt the Semidiameter

g of the wheels or fpokes 4 C, and the

Semidiameter of the axis 4B, as there
is berwixt the weight of the world,

and
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and the ftrength of a man, it may then '
beevident, that this ftrength of one

man, by the help of fuchan inftrument,

will equiponderate tothe weight of the
whole world. And if the Semidiame-

ter of the wheel 4C, bebutany thing

more in rcfpectof the Semidiameter of

the axis 4 B, thenthe weight of the
world fuppofed at D, is in compa-

rifon to the ftrength of a man atC3

it may then be manifeflt from the

fame grounds that this ftrength will

be of fo much greater force than the
weight, and confequently able to
move it.

The force of this faculty may be g, ngine
more conveniently underftoodand u- of many
fed by the multiplication of feveral wheelsis.
wheels, together with nuts belong. fooron-
ing unto each of them; as it may be é’,,ﬁ:,_
eafily experimented in the ordinary mw,
Jacks that are ufed for the roafting of
meat, which commonly confift but y,. ..
of three wheels; and yet if we fup- pullaman
pofe a man tied in the place of the above
weight, it were eafie by a fingle hair %v‘l‘:‘l:“‘}in_
faftned unto the fly or ballance of the gle h:u'

Gs  JakET
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Jack, todraw himup fromthe ground,

as will be evident from this following
figure.

H - -
e i e i imne e -
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- Where fuppofe the length of the
fiy or ballance in comparifon to

the breadth of its axis, to beas 10
toone, and fo for the three other
wheels in refped of the puts that be-
long unto thems ( though this diffe-
rence be oftentimeslefs, as we may
well allow it to be ) withall fuppofe
the weight (or a man tyed in the place
of it) to be ahundred pounds: Ifay,
according to this fuppofition, it is
evident that the power at the ballance,
which fhall be equal to the weight,
need be but as 1to 10cc0. For the

firftaxis is conceived to bebut as. the

tenth part of its wheel, and therefore
though the weight in it felf be as

10000, yet unto.a power that hath

thisadvantage, itis butas 1000, and

| therefore this thoufand unto the like

L

wer at the fecond wheel, will be

ut as 100, and this 100 at the third
but as 105 and laftly, this tenat the
ballance but as one. But the weight

- was before fuppofed tobe 100, which

to the firft wheel will be but 10, to the
fecond as one, to thethird asa deci-

mal, .

89
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mal, or one tenth, to the fails as one
hundredth part: fo that if the hair be

but ftrong enoughta lift [, thatis
one ten thoufandth partof a man, or
(which is all one)onehundreth part of
a pound, it may as well ferve by the
help of thisinftrument for the drawing
of himup. Andthough there be not
altogether {o gréat a difproportion be-
twixt the feveral partsof a Jack, ("as
in many perhaps there isnot); and
though a man may be heavier than s
here fuppofed, yet ’tis withall confi-
derable that the (trength of a hair is

able to bear much more than the hun- -

dredth part of a pound.

Upon this ground Merfennus tells
us out of Solvmon dé Cavet, that if
there were an engine of 12 wheels
each of them with teeth, as alfo the
axes or nuts that belong unto them,
if the Diameter of thefe wheels were
unto each axis, as a hundred to one:

and if we fuppofe thefe wheels to be !

fo placed, that- the teeth of the one
might take hold of the axis that be-
longs untothe next, and that the axis

- of

)
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of the handle may turn thefirft wheel ,
and the weight be tyed unto the axis
of the laft, with fuchan engine as this,
faith he, achild(if he could ftand a-"
any where without this earth ) might
with much eafe move it towards
bhim. -~ .

For according tathe former fup-
pofition, that this Globe of fea and
land, did contain as many hundred
pounds, as it doth cubical feet, viz.
2400000000000000000000000, it
~ may ' be evident that any ftrength,
whofe force is but equivalent to3
pqunds, will by fuch an enginebe able
tomoveit.

Of -this kind ‘was that engine fo
highly extolled by Stevinius, which
he calls Pancration, or Omnipotent,pre- p, cruice
ferring it before the inventions of proxi, -
Archimedes. It confifted of wheels
and nuts, as that before fpecified is
fuppofed. Hither alfo fhould be re- -
. ferred the forceof racks, which ferve
for bending of the firongeft bows,
as alfo that little pocket-engine where- g gpeps.
with aman may break or wrench o- Fig. 1éa

| ‘ " pen

-
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pen any dote, together with divers the
like inltruments in common ufe.

" CAP. XIV.:

Concerning  the infinite . firength of
Wbaelr;g Pulleys, {;d Serjezm. Tba{
itis poffible by the multiplication of
thefe, to pall up any Oak by the roots
with a bair, lift it up witha firaw, or
blow itwp with ones breath, or to per-
form the greatefi Labonr with the leaft
power. o S L

Rom what hath been before deli-
vered concerning the nature of the
Pulley, it is eafic to undetftand, how

this faculty -alfo may be proportion-
¢d betwixt any weight, and any

power, as being likewife of infinite

ftrength. T /
"Tis repotted of Archimedes, that

with an engine of Pulleys, t6 which

~ he applyed only his left-band, he
- lifted up * 5000 bufhels of corri at
. once, and drew a fliip with all its la-

ding
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ding upon dry land.- This engine

Zetzes calls Trifpatuwe, or Trifpafium,

which fignifies only a threefold Pul-

leys But herein he doth evidently

miftake; for tis not pofible that this

alone fhould ferve for the motion of

fo greata weight, becaufe fuchanen- =

gine can but make a fubfextuple, or at

moft a fubfeptuple proportion betwixt

the weight and power, whichis much

too little to reconcile the ftrength of

aman unto fo much heavinefs. -There- Podf.

fore Obaldus doth more properly ftyle 4(:0 . :"

it Polyfpaflor, or an inftrumentof ma~ =

ny Pulleys: How many, were eafie to

findout, if we did exaétly know the

weight ' of thofe ancient meafures s

foppofing them to-be the fame with

- our bufthel in England, which eon-

tains 64 pints or pounds, the whele

would amount to 320000 pounds,

half of which would be lightned by

the help of one Pulley, three quar-

ters by two Pulleys, and fo onward,

according to this fubduple, -fubqua-

druple, and fubfextuple proportion:

8o that if we conceive the‘.ﬁrengthf
: o
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of the left hand to be equivalent unto
20 or 40 pounds, it is is eafie to find
out howmany Pulleys are requiredto
inable it for the motion of'{o great a
WCight.' o o

Upon this ground - Merfenmus tells
us, that any lictle child with an en-
gineof an hundred double Pulleys
mmight eafily move this great Globe o

_earth, though it were much heavier

thanitis. And in reference to this
kind of engine ( (aith Monantholius )
are we to underftand that affertion of
Archimedes ( as he more immediately’

- intended it ) concerning the poffibility-

of moving theworld. , =~ |
The Wedg was before demonftra-
ted . to be as a double Veltis or Lea-
ver, and therefore it would be need-
lefs to explain particularly how this
likewife may be contrived of infinite

- force, :

The Screw is capable of multipli-
cation, aswell asany of the other fa-
culties , . and may perhaps be more
ferviceable for fuch great weights,
than any of the reft. _drchimedes his
. . : engine

’
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“engine of greateft firength, called
Chariftion, is by {fome thought to con- Stevis.de
fift of thefe. Axes habebat cuminfini- s':i"‘
tis cocbless. And that other engine of Seepefra;
~his called Helix (mentioned by * 4-
theneus ) wherewith he lifted iéro’.r;;?j’ﬁ';‘.
great fhip into the {ea, without any g e
other help, is moft likely to be fra-*srchimed;
med of perpetual fcrews, faith Rj-
valtus. -

Whence it may evidently appear,
that” each of thefe Méchanick facul-
ties are of infinite power, and maybe
contrived proportionable unto any
conceivable weight: - And that no
natural ftrength . is .any. way com-
parable unto thefe artificial - inven-
tions;/ s R o .

"Tis reported of Sempfon, that he -
«could carry the gates of a City upon Judg, 1%
his (houlders, - and that . the {trongeft
bonds were unto himbut asflax burnt
with fire, and yet his hair being tha-
ved off;: all his {krength departed from -
him. We™* read of Milo, that hecould * 4. Ger.
cacry an-Oxe upon his back, “and ‘yet 2v8. 4
when he tried to tear an Oak ‘aﬁzln- 15626

- er
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der that was fomewhat riven before ;
- having drawn it to itsutmoft, it fud-
. denly joyned together again, catching
.. his hands in the cleft; and fo ftrongly
manacled him, that he becamea prey
‘tothe wild beafts. . =
. But'now by thefe Mechanical con-
© trivances, it were eafie to have made
one of Sampfons hairs that was fhav-
ed off, tohave beenof more ftrength
than all of them when they were on.
By the help of thefe arts it is poflible
(‘asI fhall demonftrate) forany man to
lift up the greateft Oak by the roots
with aftraw, to pull it up witha hair,
orta blow it up with his breath.
~ Suppofe the roots of an Oak to ex-
tend a thoufand foot {quare, ( which
is almoft a quarter of a mile ) and
. . forty foot deep, each cubical foot
beinga hundrecf pound weight 5 which
though it be much beyond the exten-
~ fion of any tree, or the weightof the
earth, the compafs of the roots in
“the ground ( according to common
~opinion) not extending further than
the branches of it intheair, and the
- ‘ depth
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depth of itnotabove ten foot,beyond
which the greateft rain dothnot pe-:.
netrate ( faith * Seneca). Egovinearum® Na28) -
diligens foffor affirmo nullan plnvz’am%“ 36T
effe tam magnam, que terramultra de-,
cém pedes in altitudineor madeficiat.
- And becaufé.the root muft receive its
nourifhment- from the help of fhow- .
- ers, therefare it 'is probable that it
deth not go below them. So that
(1 fay) though the proportions fup-
pofed do much exceed the real -truth, -
~yet itis confiderable that fome great
overplus muft be-allowed for that
labour which there will be in the
forcible divulfon’ or 'feparation of
the parts of the earth which are con=
tinued. - B
- According to this fuppdfition, - the
work of forcing up the -Oak by:-the -
roots will be gquivalent to the lift-
ing up of 400coc0000 pound weight,
~ which by the'advantage of fuch an:
anir;e, as“is: heté defcribed; may. be: ,
eafily performed with the leaft concei- - - |
~ vable power.
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- The whole force of this engine
- doth confift in two double Pulleys;
twelve wheels, and a fail. ' One of -
thefc Pulleys at the bottoitie will-
dimmifh half of the weight, fo thatit
fhall be but as 2000800000, - and the
other Pulley will abate § three quar-
ters of it: {0 'that it {hall be but a§
- Igocoocooo.  And becaufe the bes:
ginning of the ftring being faftned
unto the lower Palley, makes the
powet to be-ira fubquintuple pro-.. .
portion unto the weight, thetefore a5 ¢t #;
power that fhall be as 1860cc0d00;
that is, a fubqéadruple, will be g
much: étoqget than the weight, and
confequeritly able to move it:  Now'
fippofe the breadth of all the akes
and nuts, to be unto the Diaméters
of the wheel' as tento ones -and it
will thertbe evident, that to a4 pow-
er at the firft whéel, the Weight is
but- as T0o006655:“Td thé Repnd as
100co000; To thethird as Toooodo.
‘To the fourth as '1o0b00. “To the
fifth as'10000,  To thefixth as iooco:
nghe*ﬁéventhais;a-fdo: To théeightly

A - . asg
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as 10. To theninthas 1. To the
tenthas } o one decimal. To the ele-
venth as'%... To the twelfth as e
And the faik yet lefi. So that if
the firength of the ftraw, or hair, or
breath, be but equal to, ‘the we:?bt
of one:thoufandth part of a pound, it

- may beg of ﬁ;ﬁcnent farge to pull up

T X)

djfproportion

N fuppofe the
If in this engine we uppo the -
o b:Ecthxt dthccil wheels
nuts, to. anhundred to o
1hen 1t?svery evident, that the f;;%
nﬁhoﬁ breath,or ahair, oraftraw,
‘would be. able to move thie whole -

" world, as will be eafily found by cals -

~ qulanon

"Let this. great Globe of fea
nd land be imagined (as before )

\to wexglg 0. many hupdeed pounds
_as it contains, cubical feets - namelg ‘
*’ﬁugopq 0POOLA0AOEQE000 pounds,

1.be to, the firft Pulley,
uaooqogooooeo%ooooopcgoo. To the {ce
COl’ld ,lcfs than 6ouoooqopooooooooooeoooo
But . for ‘more eafi¢ and convenicnt

— r.eckqngpg, let 3 be fuppoﬁ:d to, be

&mmbam% 9i%. 19
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This to the firft wheel Will be but 23 -

160000000000059660. %
~ Tothefecond as :oooooaoooooaoo&bo:::oo
Tothe thirdas  100000000000eea0500,

To the fourth as 10000060000000000;
Tothefifth 106006000000000.

To the fixth 1000000000600,

-To the fevent i’ 10000000000,

Totheeighth  150000006;

 Totheninth  TobobOY,

To the tenth 10000,

To theeleventh 100
Tothetwelfth 1. .

Fé the failsas L

So that a power which is much
lefs than the - hundredth part of a
pound, will. be able to move the
world. . -

It were needlefs to fet down any
particulat explication , how fuch Me-
chanical ftrength -may be applyed un-

.to all the kinds of local motion;
fince this, in it felf; isfo facile and ob-
- viaus, that every ordinary artificer
. doth fufficiently underftand it. ~
-+ The Species ‘of local violent moti-
onareby Ariffotle reckoned tobe thefe

four. ‘ ‘



fo3 - Arcbimedesyor, Libx,

 mopLy
BRI

€ Pulfto.
Tra{?io. .
) Pedfio. -~
Vertigo. . U0
Thrufting, Drawing, Carrying

mg,
- Turning, Unto fome of which ali
~ thefe artificial operations muft “necef-

farily be redaced, the firength’ of
any power being equally  appliable
unto all of them - So that thereis no
work impoffible to thefe contrivan-
ces, but there may be as much, aded
by thisart, ascan be fancied by imagi-
pation. © -

e

Concerning the proportion of flowneft

" ‘and fwvifinefs in Mecharical smitions.

, HAVing already difconrfed con- -

cerningthe firengthof thefe Me-

~ chanical Faculties : ‘it femaips for the

more perfedt difcovery of théir na-
tures, that wetreat fomewhat concern-
jng thoft two differences of artificial

otion;k- Voo o . . \. R . i B
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3 < Slownbfs, ; " i nne T
cri i:;gﬂ'}aand}iff RN R
e ,Smlimbfs;! DI -),!‘z"(f,t.ém"-':
o Wikhoat- the i tl'mdeﬂﬁo mg: -
of. whicH, a nﬂgﬂlﬁ‘l;;bcdxp&dr to -
,maty abfird: miffiikiss; ininttempting:
of -thofc: things; which :are either in::
themfelves impoffible,- or elfe-not to:
be performed suith: fuch - meats as. are:
applyed unto them. Imay fafelyaft
firm; thdt many, f-hot mofbmiftakes
in' thefe Mechahical .. defigns; do: ae..
rife . frdm a.mifk appyehenfon of thae-
differenpe which there willbe: be. -
twixt-the flowfhe&:or- (wiftoefs of
the weight and.power, in.comparifon
to: the : proportion of - their feveral
ﬁreagthg-‘. Potenmyet Gl ne
‘Henee it is, 'thet; fo many engines -
invented  for mines.-and water-works:
do fo_often fai), sty the performance:
+ of that for whichshéy werd-inten-;
- ded, becaufe the artificers many times.
;  doforget to allow fo much time for
the working of theirengine, as may
be proportionable o the difference
betwixt the weight and power that
B R : belong



et -vvhelidvheyinll Kb,

, belong unto them ; #dreress e that
rightly underftands thegroundsof this

art, may as eaﬁlg&ﬁdﬂ v ¢ é“f‘f:‘
rqnabotffixee andgiimey: reqqaitedveo |
tmmoﬁsﬁhﬂrﬁi@t lgg‘ ovver,
agheomay: theicediffdrent> fliiengthss |

and potinly tel hdw agp:poweriay

" move any' weight, oy alfo ' what ©
afpace of wime dtithal twove:-anyfpice

. obtdiffamce o1 ) oI G e

. ftimdie poffibhe to comabre fuck
an; inbegtipn ;) wheakisp-aty etneei-

* vable ‘Wweghi:imay he doved by any
cencewhble:. powde, both withithe
fame tpainknels - and-fpeed!(as 1tisin-
thofe: ahimgs whicly areb imireiitately” -
flirred by the hindpatithgat theibielp
of any other inftrument ) theé Works-
of nigrure. .would Berithen 'to@ tauch.
fubjoltesbito the: power of aft 3 #id-

~ mon: mighn be thierbby jnebaraged
' ~ (withithe buildets of ! Babep, or the
. rebeliGyants ) torfuch - bold deligns
as would (not" bdctmé 3 credted’ ' bee

ing::i :And therefore the' wifdlom of

Providence bath fb confined thele has

maric-Auts,  that what any ihvéntion

NS I AP '

L ) . .

.....
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~ hath in the flrength of its motion, is
abated in the flowrefs of -it 3 and what

it hath in the extraordinary qw}kneﬁ
of its motion, muft be allowe for

‘in the great ﬂrengtb that is requ

unto.1 J ~
~ Fotitisto beobﬁ':nvedas a general
rule;; e the fpaceef tire or place;

-~

lbg{ \'

parifol\ to .that in which the power

e, isin the fame proportion

in th:he wesglit is moved, in coms

as they t\hcmfelves are unto one,dno- .

ther. :
So that if the‘ebeany reat dxﬁ'cr-
ac ,betyvxxt th; nngtho the weight
A%He power, e fame Kingd' of if- .
éhcg.)w:ﬂ thcr¢ Be in Gh‘: Tgaccs of
tfférr

tiofl. , )

To uftrate tﬁtgbyan example' |
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Let'the line G AB, reprefent 3 bal.-

Jance of Jeaver , ' the weight, beiig:
fuppofed- at the point @', ‘the ulcr-
ment at 4, and the power {ultaining
the weight at B.- Suppofe the point -

-G, unto'which the weight is faftned,
to be elevated unto F, and the oppo-
fite point B, to be depreffed unto C;
.’tis evident that the arch F G, or-
(‘whichisallone) DE, dathfhew the’
fpace of the weight, and the arch
13 C, themotion of the power. Now

R - both-

. -
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both: thefe archeshave the fame- "pro-
l;:omon unto one another, as there s
etwixt the weight and the power,

or ( which is all one )as thereis bes

- twixt their feveral diftances from the -

fulciment. Suppofe 4 G, unto 4 B,

. to be as one unto four, it may thcn

evident that F Gy, oy.. E, gl]l

the fame propqrtionjiny oras

any -two Semidiameters . qrq, Q}ltg one

another, fo are the. VeraL mrcumfeﬁ ,

rences defcribed by them, #salfo any
propomonal parts of thefame circum-

d as thedfei ht and tver do
this fer iff the thefr.mo-
tlons, g, likewife in’ the {lownefs of
its the one moving the whole/ di+ -
ftance BC, in the fame time, where-

- inthe other paflesonly G F. . So that
the motion of the power from B'to
C, is four times fwifter theri that, of
the ‘weight from GtoF. ‘And thus
will it be, if-we fuppofe the difpro-
pomons tohe far greater, whethf:r or
no we conceive.it, either. by a con-
timuation of the (‘ame mﬁrument agd
\ . Id-
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e e ohiles ory - Wik,
ficulty; as-tr the former exatiiple, ot

By a maltiplication 6f divers, hsin Pulc

leys, Wheels, &c. By how much the
power 14 it ic {elf lefs than the weight,
m rnich will the ‘motion of thé -

“weight e flower than -that of the

" To this purpofe 1 fhall briefly
touch at one of ‘the Plagrarhs exprefs

- fed’ before in 'the‘gWeIfth’Cl;’a‘lpter, .

Covens.

onteriing the rhiltiplicationof Lea-

- In which', as each infirurierit doth

diminifh the weight according to a
decuple proportion, {0 alfo do they
diminifh the fpace.atd flownefs of its
motionl. * Forif we fhould conceive -
the firft Leaver B, to be deprefled
unto its” loweft ,” fuppofe ten foot,. -

st the weight 4, would not be rai-

+ fed
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fed above one faot; byt now thefe-

cond Leaver at its ntmefk could move

- but atenth part of the ﬁrfg -and the
thirge Leaver huta tenth part, ofthe
fccond , and fo.f the reft. So' that,
the ‘laft: Leaver F, being deprefied

-will pafs a fpace 100000 a,tqa;i?!“a |
bya motion, 1q000g fwifter.than the
weightat 4. .

"hus are we to conceive of all.the

_other faculties, wherein there is con-
ftantty the fame difproportion betwixt
‘the weight and power,in refpect of the -
fpaces and flownefs of their motions,
as there is betwixt their feveral gra-
vities, [ the power beuntathe weight
but as ‘'one unto a hundred, then the
fpace through which the weight moves,
will.be a hundred times lefs, and con-
fequently the motion of the weighta
hundred times flower than that of the
power. . . - o n
~ So. that if is but a vain and impof-

fible fancy for any one tothink that
he: can move a great weight with a
little powies ina little fpaces bug im a)l

- thefe Mechanicsk sttempts,shat . ad-

vantage
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1o VT drchimedes s or, LiB ve
vantage which is gotten in the ftrength
of ' the ‘motion, muft be ftili allowed
forin the flownefs of it.

~

- Though " thefe Contrivances 49 fo
extremely increafe the power, yet they
do proportionably protra& the time, -
Thatwhich by fuch helps one man may

- doin‘abundred days, may be done by
the jmmediate ftrength of a hundred

.t'ncp_;iq one day. -

~© CAP 'XVL -

That itis polfible bo contrive fuch an ar:
/ fl:ﬁl'idl,ﬂ”libﬂ," d; f/}dll be of' a ﬂm.
R neﬁ proportibnable to.tbe ﬁpzlftnej_} of :
- the hesvens. . . - - T -

i

after, whether or no it be not pof-
ble to contrive fuch an artificial mo-
tion, that fhould be'infuch a propor-,
tion flow, as the Li€avens are fuppofed

}T were a pretty fubtiléy to enquire

to be-fwift.

: . i
- For the exa& refolation of which,
it would be requifite that we fhould
-firft pitch upon fome medinm; or-in-
LT { ' diffe-
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different ‘motion’; by the Wiftance

from which, - we may judge’ of the
‘proportions on either fide, whether
flownefs or fwiftties: . Now becaufe
“there is ot any' ftich watural medinm,
"which ‘may be abfolutely ftyled an
“indifferent motion, but thatthe{wift-
“nefsand flownefs of every thing, is

Atill proportioned either to the' quan-

“tity of bodies, in which they are, or
~fome other paiticular end for which
- they aredefigned; therefore we muft

~ take liberty to'fuppofe fuch a moti-

on, and this we may conceive to be -
about ‘yooo paces, or a mile in an
hour.” S _
-+ The ftarry heaven, or 8th fphear is
thought to move 42398437 miles in
the fame fpace: So thatif it may be
demonftrated that it is poffible to
contrive fuch a motion, which going
on in a conftant dire& courfe , fhall
- pafs but the 42398437 part of a mile

m an hour, it will then be evident,
_ that an artificial motion may be {low,’
in the fame proportion as the heavens
arefwif, ~ -

Now |



&3 .m.;("d’.m&i:?@aﬁ}!—a’lfz’;."ﬁf
Now it wis hefogféﬂaanifeﬁsé that

according te the ‘difference berwixt

the jweight and ;power, o, will the
difference be betwixt the (lownes

- ox fwifinefsof thetrmotianss whence
5t will follow, shat in fuch an ei-
gine, wherein ; g.hsf wei Héﬂ?a,ll» be
2398437 pounds, and-the power
B doth equipopdersee i, b, the
42398437 partof :a pound ( which is-

fie to contrive.) in this engine the
power being fuppofed to move with
fuch afwiftnefs, 3s.may be anfwerable
to a mile an. hour, the weight will
pafs but the 42398437 part of amile
in'the fame fpace, and fo confequently
will be. propostionably flow unto the

fwiftnefs of the Heavens. |
~ Ttiszelated by our ‘Country-man
. Prefaceto .- Dee, that he and Cordan being both
Euchid, rogether in theirtravels, they g’td fee
g an inftrument which was at firft-fold
for 20 talents of gold, wherein there
~ was one wheel, whichconfiantly mo-
~ ‘ving raund amongft thereft, did not
finith one revolution underthedpace of
- feven thoufand years. = . B
' ‘ . . ‘But -
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" But'if we farther confider fich an
inftruttient of -whéels as was mention-
ed before in' the 14 thaptet , with
Which the whole world mxght be
<afily moved, we fhall then find that
the morion 'of the weight by ‘that,
muft 'be much more flow, than thc _
heavens are fwift. “For ‘though we
fuppofe ( faith {S'twmm) the handle D‘&f*‘{ '
of fuctanengine with 12 whieels tobe 7
tarnéd - aboat 2000 tintes in anr hour,
(which-is as oftefi”as a mans pulfe
| ﬁbﬂlbeat) yetiir ten years {pacé the
weight ‘By this would not Beinoved
shave';! $*0000b00600006500 parts
of oneFbot, “thich is noﬁuhg neatrfo
tuc¢h'4s 4 hairs Breadth. * And it éoutd
not pafs an mchm 1000000 ears, ith
Mer?‘m: : ey Pl
- The“truth’ bf which we fay more prop. 14,
erfily -concetve , I we confider the
framhe drid matmer of this 13. wheel‘d
ehgrm; Suppofe that iy each axis or
rel Wdre ‘tefh téeth, “and on
thotrfand : theti the’ fails of
tlns d ttitfft ‘beturned 2 hundred
TS bv:fote tbeﬁ&ftt wheet (scckon-
- ing

4
e )



e 114 Archimedesy “or, Lib..x.
ing. downward) :could be moved
round once, and ten.thoufand times |
before the fecond whcel can finith one
revolation, and fo through the 12
wheels; according to, thts muluplyed

- proportion.
So that befidés the wonder whxq:h
there is in the force-of théfe Mecha-

_ mical- motions, the extreme {lowne6

.. of them is no-les admirable5 Ifia

* manconfider. that.a body would re-
main in fych a conftant dire . me;
tlon, ‘that there . gould not be;og

- minuite of time wherein it did notirid
fome fpace, and pafs on further, and
yet that_thisbody,in many year,to;
gether fhould net. move fo qrfns)

airs breadth. .

. s Which® notw1thﬁandmg ma,y ¢Vf°
“1 " dently_appear from -the: former:in.

*" ftance. For fince it isanatural prig-

. ciple, that there can be no peﬂetm-\
tion of bodies; and fince it is fuppo
ﬁ:d that each of the pdrts in thlsqn- '
gine do touch one another in t] ir{us
perficies, therefore it mult necefiarjly.

follow, ‘that thi. vqc:gﬁt dqei,beﬁ

4
3
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and continue'to move with the powei'«l

and (however jt is infenfible) -yet''i€7;

is certain there mult be:fuch 4 motie:]

fo extremely flow, asid heré'fpemﬁed:f
Sofull is thi¢-art of rare hnd merednble
fubtilties. - umed

T know it is' the aﬁ"ertnoti of: Ca#<i be vevies

din, Motus valde tardi, neceffario qmeﬁ‘“ revim
tes habent imtermedias. Extreme ﬂow - .
motions have neceffarily fome inté :
_meditate ftops and refts - But this i

only faid, ‘ot proved, and he fpeaks-

it- from fenﬁble experiments, whicly’ 3
in this cafe are fallible.  Obr fenfes-
being _ very. incompetent judges of

the feveral . proporti ons , whether -
%reatne(é or’ - Netlenefs; ldwnefs or
wiftinefs, which there may be as’

mong(t things in nature.” For ought

we -know, thére may be fone Orga-

wical bodies, as much 1&fs thafi ours,

"as the eart}; is bigger. We fee what

ftrange diftoveries of estreite minfité
bodies, (a$lice, wheel-worms, mites,

and tHe like) are made by the 'Micro-

Jeope., wherein their feveral parts

Gwhlch are altogether invifible to the:
T2 b:ré



18§ - odreblwedes; o Lib. re;
© " bayg.eye) will diftinGly appear : and
~ perhaps there may be other-infets that
lige : upon them asthey do upon us.
"Tiscertain that gur fen{epare extreme- -
ly,; difproportioned for, comprehend-
ing the whole compafs and latitude of
* s wthings.  And becaufe there'may be
.~ fuch difference in the motien as well ag -
¢ in the ssagritude of bodies 5 therefore
- thongh fuch extreme {lownefs may
 fegm altegethei impoffible tofenfeand.
. common apprehenfion, . yet this canbe
no fufficient argument againft the re-
" aity of it - o o

s

" Of fwifinefi, baw it may be increafed.
- 40 any kind of proportion. Conceru-.
. ing the great force of Archimedes his
" Engines,  Qf the Ballifta. - ‘
BZ that which hath been already
¥ dexplained concerning the flownefs
of nsation, we may thebetter under--
. ftand the nature ‘of fwiftnefs, both .
. . of them (asis the mature ofoﬁpof
A €S,y

e
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fites ) being produced by contrarycau-

fes._ As W. of the weight
in refpeGef the power,agd the great

diftance of the power fromtpe fulci-
iner;‘?c?n comparifon to that\pf the
weight, does caufe aflow motidg: So
the greatnefs of the power abovg the
weight, andthe gfeaterdiftance of the
weight fromthé cepter, in compari-
fon tothat of. the power, doescapfe a
fwift motion. And as it is poffible to,
contrive a motion unto any kind of
flownefs, by finding out anarifwerable

- difproportion betwixt thé weightand
power : folikewife unto any kind of .
" f{wiftnefs, For {o muchasthe weight
does exceed the power, by fomuch
will the motion of the weight be (low-
‘er 5and fo much as the power. does ex-
ceed the weight, by fa much will the
motion of the weight be {wiftey,
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' _Inthe Diagram fet down before,
if we' fuppofe F'to be the place’ of
the power, andC of theweight, the
poipt 4 being the fulciment or centet,
then in the fame fpace of ‘time, where--
in the power does move from Fto G,
the weight will pafs from C to B.

_ Thefe diftances having the fame dif- .
proportion urito one another, as there

15 betwixt A F, and’ 4 €, which is
-{uppofed "to be ‘quadruple. * So that
%nthisexqmplc,’ the weight will move

[ R N E

N

. fouf 1
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~Cap. 1. Mechanical Powers.  1¥9
four times fwifter than the power. And -
according as the power dogs “exceed
the weight inany greater difproporti--
on, fo will thefwiftnes of the weight
- be augmented. o -
Hence may we conceive thé rea- '’
fon of that great force which there - -~
is in Slinge, which have fo mucha - ‘-
- greater {wiftnefs, than a ftone thrown = .,
from the hand, by how muchtheend ...
of the Sling is farther off from the -
fhoulder-joynt, which is the centér = ::
of motion. 'The Sacred hiftory con- .~ .
certing Davids viltory over (go'lz‘ab,, 1Sam, >
may fufficiently evidence the force of 45: " pp-
~ thefe. Vegetins relates that it was u-,L?'Pﬁ"l’ '
- {ual this way to {trike aman dead, g;w:g‘-*;.
and beat the{ou! out of hisbody,with- j
‘out fo mauch as breaking his armour,
or fetchwng blood. - Membris intcgris . -\
" lethale tamen vidnits important, & [i- i
. ne invidia fanguinis, hoftis lapidisilin )
intereats e
Inthe ufeof thefe ,many of the An- -~ »
cientshave been of very exquifiteand -
admirable skill. We read of feven bun-' - °
dred Bénjamites lefi-handsd, that conld {‘fg“”'?

3



120  drcbiwedess x, Lib.y.
Jling a flone at a bairs hreadth, and not
mifs. And thereis the like (toried of
a whole Nation among(t the Indians,

- who from theirexcellency in this art
- avere ftiled Baleares. They' were {0

. -#mé@  ftrict in teaching this art unto their

gi?d:rz:s‘i_ young oncs, Ot cibum puner a matre non

cul. Bibli- accipit, nifi quem ipsd -monfirante per-
ob.l.y. cuﬂﬁ*, AThgft-. tqhe molt’her wo&d not give
"ﬂg;";“s. any meat ta her child, till ( beingfet
«ep.8.  at fome diftance), be could hit irwith
Je. Boewms {inging, . - - R
f:.m?m ] bl-;gé the farther iuugra}iot} »ot} thisf ,
.. {ubje®, concerning the fwiftzcfs o
{ 3ezs. motton, T fhall briedly (pecific fome
-7 particulars concerning the engines of
' -War ufed by the Ancients. “Amougft
" thefe, the moft famous and admira-
ble were thofe invented by Archi-
 medes,.by. which he did perfgrm fuch
;{%ﬁorl‘ {trange exploits, as (were they not:
Chlis 2. related by fo many and. fuch judici-
bifier. 35. ous -Authors ) would fcarce feein
$i12.03 credible even to thefe more learned

fufff':fdf ages.  The alts of that fambus Engl-
#Aifler, nzer, arelargely fetdown by 3 Polybi-
f“f . nsy B Tzetzes, fProclw, d Plutarck,e Li-

s



Cap, 157. Mecharical ‘Powers. - yqn
. wy,and diversothers. From she firft
~of whom alone, we may have f{uffi<
ctent evidence for the truth of thofe
rclations  For befides that he is an
~_Author noted to:be very grave and
ferious in his difcourfe; and does fo- Hiﬂ"-h- '
lemnly promife inone placethat he will "‘:“ i
relate nothing but what either he him-
felf was an eye-witnefs of; or elfe
what he had received from thofe thae
were fas 1 fay, befides all this, it is
confiderable, that he himfelf was born
- not above thitty. yeatsafiar the fiege
of Syracxfe. ~ ‘And afterwards. ha-
ying occafion to: tarry fome weeks.
. jathat City, when he travelled with:
Sczpca, be might there perhaps fee thofe:
engines himfclf, of at lealk take his
information from fuch as were eye- . .
witnefles of theirforce: Sothatthere -
canbe no colourable pretence for any - -.*
one to diftrufk the particulass related
of them. i
In brief, the fum of their reports
“isthis; When the Roman forces un-
- derthecondu@of Marcelus, hadlaid '
ﬁege unto that famous Clty, (of
Wthh ‘

P
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PERTE ST

- “xﬁhimmy, ﬁ-"’ “11ib. 5.
shich: both by their former ifuccef
fes, lind:their prefent-ftiength, they
could ot ‘chufe bus promife-them-
felves a'fpeedy victory:); yetthearts
of this one Mathetnatician,; notwich-
-franding 41l their  policies‘and refo-

. litions,did fiill beat them back totheir

great -difadvantage. ;i Whether they
wereineari the wallozfarther from it,
they were ftill expofed to the force -
of hunengmes, Buenedy aa;ang,gcw‘
ti[tyu; Brras, & pbves wredrreg @ 2psonda’

wpds 7ds’ iMlas SmpBordy' ‘amd Ay J‘np&ug‘ o

- wis wasdsss durdy, From the multisude

cal. R,bod
Ay, led.

b 2. t- 16

Plutens

. Tefludo.

of thofe ftones add" arrows, - which

he- fhot: againtt thém, was he {tyled
u-r&yxirp, or B)‘mi‘e!)d‘ “Thofe defen-
five engmes that' Were''made by the'
Riviani in the fordy of Penthoufes
for to cover the affaitants from the
weaponis Of-the befteged, thefé wauld:

. he prefently -battert in pieces- with

great ftones and blogks: Thdfe high
towers erected int feme of the thips, -

“out, of ‘which the ' Romans might

fendants on thé Wéﬂ the(e alfo were

moré conveniently fight with the de-

fo

A
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' {o broken by his tngines, that-no-
Cannon or other inftrument. of Gun- g g
- powder, ( faitha. learned man ). had xaeighti-
they been then in afe, could have done flord.s.3
greater mifchief. . In brief, he did fo ¥4 16
moleft them with his frequent andpro- . - .. .
- digious batteries, that the commonfol-
- diers were utterly difconragedsfrom ~* ' ¢
‘anyhopes of fuctfs - e
"~ What was the particularframe and - o
“manner of thefe engines, cannot. cer-" il
tainly be determineds-but tocottrive "1 v
“fuch ‘as may: perforny the like {}range e, A
effets, Were NODNELY difficultto any
-one whio-is thraugbly verfed in. the **
grounds of thisak.. ‘Though perhaps
“thofe of Archimedes i refpedt of di-

' ‘versiciréumﬁanocs,'fwere mugh. more

~ exac and proper for the purpefes to

which they were intended, than,. the
‘invention of - others coyld-bes He <
‘himfelf being 0 extraordinarily fub- -
¢l ‘and ingentous above the common

fort of men. " v T

" *Tis probable - that the general -

kind of thefe engiries, were the fame.

with thofe that were -ufed after=

B ; ot o | . Wal‘ds
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wards amongft the Romars and other
.+ Natians. Thefc:were commonly divi-
- dddinto twoforts: .ftyled - -
i e ' ,:;’.. ; {Bd”{ﬂf. :
b U Catapulte. .
vilnew- . Both which mames are {ometimes
dewmde  ufed promifcuoufly 5 but 4ccordi
Sud.Mi= vo: their propricty + Bulliffa does fig-
f9u.¢ nifie an engine for the fhooting of
Bdmwwy, ftones,:and Catapultsa for darts or
calldallo yppgyge.- 00
Neshewi-The formerof thefe was, fitted ei-
s Fus-  ther to carry divers. lefler ftones, or .
- 4bius. el ome greateft one. , Some of. thefe
‘ engines:made for:great (topes; have
been proportioned:to {0 vaft and im-~
menfe a weight, asmay feem almoft
incredible: which occafioned that in
Ay ]‘a‘:@uq&oﬁa ingemi verbevisifin: |« )
Lib. 3. Excutlskr, qualis rupes quam vertice. momis
: Abfcidis impuifu - vesorum adjusa  vesuflas,
. Frangit cunfla rwnes 3 nec tantum corpors preffa
" Exanitsat, totos cum [anguine difipar ar pus
- With thefe, they could eafily bat-

er down the walls and Towers of any

Foit, So Ovid, -

G Y Qum

’
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Quam: grave. ballifie. menia pulfat
onns. - ’ ‘ E oo
And StatixseemQuoturbine belicaquon- .,
dare. ‘ :
Librati falinnt portarum in claufira;
molares. ‘ fron héf .
The ftones that were caft fromthefe, ,. :
were of  any form, Exormes & fepul- f,f,’i{':,f; ,
chrales , Milftones .or ' ‘Tomb-ftones. Dial 3,
Sometimes for the farther annoy-
anceand terror of any befieged place,
they would by thefe throw into itdead
bodies, either of men or horfes, and
fometimes only parts of them, as mens
heads. . o | _ .
Athenews mentions - one of. thef€ Deipue: -
Ballifte that was proportiond unto fophlss
aftone of three talents weight, ea;rh
talent being 120 pounds (faith #z. . -
'~ truvius ) fo that pt(l)ie whole will a- ﬂ‘?‘&
mount te 260 pounds.- But it is fto- aifey Je-
ried of Archimedes, that he caft a ftone *¥daer
into one of  Marcel/us his thips, which i azer-
was found-to weighten talents. There ceit, o
is fome difference among(t* Authors, "2 K-
concerning what kind of talentthis ::‘:’,‘;ﬁj;
fhould be wnderffoad, but it scertain chimoper,
. that Ext.

¢
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Nuudaus
de Sudio.

Milis. L3,

o A’Cbmm; a‘; ,'\{}ibc |
that in Plutarchs time, (from-whom
we have this relation) one talent did
amount to 120 pounds ("faith Swidas) s
according to which account, theftone,
itfelf was of nolefs than twelve hun-

- dred pound weight. A weapon ( one
_-" . would think ) big enough for thofe re-

bel - Gyants that fought againft the
gods. - Now the : greateft Cannon in
ufe, does not carry-above 64 pound -

weight,whichisfarfhort of the ftrength

~in theéfe Mathematical contrivances.

Destud.
- Mibti:

Amongft the Turksindeed, therehave
been fometimes ufed fuch powder-in-
ftruments, as may equal the force
of thofe invented by Archimedes. Gab.
Nandeus tells us of one bullet fhot
from them at the'fiege. of Conflantic
nople, which was of ‘above 1200
pound. weight 5 This he affirtis from

" . the relation of an Archbithop, who
- was then prefent and did fee 1¢5 the
" piece could not be drawn by lefs-than. -

" ahundred and fifty yoak of oxen,

which might almoft have ferved to

" draw away -the Towh it felf.:. But
.+ though there bath: been perhaps fome

oneé
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one or two Cannons of fucha prodi-
gious magnitude, yet itis certainthat
the biggeft in.common ufe, doescome
far thort of that {trength, which was
ordinarily in thefé Mechanical engines.

- There are divers figures of thefe

18y

1
'
'

See Rob :

Bullifte, fet outby Vigetius, Lipfous, 14507

- and others ;butbeing withoutany ex- asiiil.1o

plication,it is not very facitto difcover ¢: 4. .

1n what their fot ,',_..did\(’mﬁﬁ.

i Thave here exprefled ogé of them

moft eafie to bejapprehended 5 from
theunderﬁandinioffwhich, you may
the better guefs

H

t the nature of. the

L L Thﬂt
TR N TAUIUFO R TR0 (ERIPR I [ 8 N
sonorl mircd do idd d oy bologyis
ol v g Lderdl J s adgisw
i ’ _
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S

T

o e ——

" That great box or cavity at 4, is

)

| fuppofed to, be full of fome heavy
- weight, and is foreed up by the tur-

ning
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ning of the axis and fpokes BC. The
ftone or bullet tobe difcharged being
ih a kind of fling at D, which when
thegreater weight 4, defcends, willbe
‘violently whirled upwards, till that
end of the fling at E, coming to the
tops will flye off, and difcharge the
ftone as the skilful Attift fhould di«
rectit. -
CAP. XVIL

Concerning the Catapulte, or Engines
~ for Arrows.

He other kind of engine Was c_allf fa Gteek
ed Catapulte, 3 4 wisric, which geremin-
fignifiesa {pear or datt, becatifeit was =is.
ufed for the thooting of fuch weapons ;’;fx;f‘»
fome of thefe wete ptoportionedunto 54,
fpearsof twelvecubits long; theydid
carry with fogreat aforce; utinterdum 1}, 344
nimio ardore Jeintillant, (faith Ammti-
amus ) that the weapdns difthdrged Zipfiusrsz
frorh them tete fometirhes (if you caf “";:l“‘-ie
believeit) fet on fireby the fwiftnefs 2" *
of their tiotion: L
o | ‘The
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':D?Z“;’Sf' The firft invention of thefeiscom~
f p :"' " monly afcribed to Dionyfius the youns,

" Sardus de ger, who is faid to have made them:
Isvert.Re< amongft his other preparations againft
run.b-3 Carthage. But we have good reafon.
to think them of more ancient nfe, -
becaufe we read in Scripture that
Urziah made in  Jerufalem engines
', Chrog: invented by cunning men to [hoot ar-.
a6 15, rows andgreat [fones withall : though it
~ isTikely thefe inventions were muchi
bettered by the experience of after-

‘ages. L ~
‘ gTbe ufual form of thefe Catapsl-

.t¢, was much after the manner o
great Bows placed on Carriages, and
~wound up by the ftrength of fere-
ral perfons. And from that great
force whichﬁwe find in lefler Bows,
. <. Wwe may eafily ghefs at the greater
gk power of thefe other engines.g Tis
 ar. i related of the Turkifh Bow, that it
Exp. 706 can ftrike an arrow through- a piece
of fteel or brafs two inches thick
and being headed only with word,
it E?etces Timber of eight inches.
Which though it may feem incredi-
4. : . . ]

\
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ble, yet it is attefted by the experience

‘of divers unqueftionable witneffes.
Barclay in his Icon amimorum, a'man
“of fufficient credit; affirms, that he
- wais an eye-witnels, how one of thefe
'Bows with a little arrow did pierce
through a piece of fteel three fingers
thick. And yet thefe Bows betrig
foniewhat like the long Bows in ufe a-
mongftus, were bent only by a mans
immediate ftrength, without the help

of any bender orrack that areufed to
‘others. .. A

~ Some Turkifh Bows ire of that
ftrength; astopierceaplank of fixin-
thésin thicknefs; (I {peak what I hidve *
feen) faith M. Fo. Greavesinhis Pyfa-.
- modographia. How thuch gréatepforde . .
thett may we tonceiveto beitiprefled
by theCatapalte 2 TR
' " Thefe were fortietiriies frahed fof - -
the difcharging of twoor thiee grtows
topethet; fo that edchi of chemi tilghé -
bedire®ed unto & fevetdl aimi; Butit:
Were as eafie to contrive them after the. -~
lile iannct for thecartiage of twenty
#rrotws; of whore; dsin chisfigtife
. k 2 Boilf
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" .

*Whowis Both thefe kmds of engmes
before  they were ufed at the fiege of any
?;t’eg * City, were commonly carried in a
This kind ‘gréat wooden “Turret (firft invented
of Turret y*Demetrm.r) It was driven upon
washielt  four wheels at the bottom, each of
":fidfg . its fides being forty five cubits, its
, ‘ofc”m;, “hei (?bt nmety The whole was divi-

‘&isthus ded into nine feveral partitions, every

defcribed one of which did contain divers ene
| :’; iodo= orinies for battery : fromits ufe in the

Sicul Bib- battermg and taking of Cmes it i
lmb Lzm o ) B ﬂl‘@d
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ftiled by thie name of Helepolis. = =
He that would be informed in the
nature of Bows, let him confult Mer-
Jegnus De Balliftica & Acontifmologia;
where there are.diversfubtil inquiries
- and demonftrations, concerning' the
frength required to the bending -
of them to any diftance. The force -
they have in the difcharge according -
to feveral bents; the ftrength requi-
red to be in.the firingof them, she fe-
veral proportions of fwifinels- and
- diftance inan arrow fhot vertically, or
horizontally, ortranfverfally. -~ -
Thofe ftrange effets of the Tur-
kih Bow (mentionedbefore) (omuch -
exceeding the force of others; whiche
'yet requir¢ far: greater {trength for
the bending of them, may‘probably.
be aﬁribe§ o
caufe of attrallion by fimilitudeof fubo
Jance (as the Lord Bacon conjettures)s
For in thefe experiments the head of
the - arrow fhould be of the fame
fubftance ( whether fteel or wood)
with that which it pierces: Or elie-
to that juff proportion betwixt the
L K 3 weight -

-either - to the natural v
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weight of thearrow, and the ftrength

~ of the bow, which muft needs much
conduce to the forceof it, and may
perhaps be more cm&iy difcovmd

10 thefe, ‘then it 15 commonly m os

.th@rs

CAP XIX. . -
A cmrparzfm betwixt thefe.ancient Ex-
ginery andthe Gm-pawder mﬁnme:m- |

now Zﬂ”

T fhalt not be- aitogethev lmperu.
Inent toinquirefomewhatconcemning
the advadtages and'difadvantages be-

ewixt. thofe Militay offenfive engines,
ufed among(t the Ancients, and thofe
: of thefclater ages. -

* In whichinquiry there are two pat—
t;culars to be chicfly examined s -

1. The force of thefé feveral con-
trivances, or the utmoft that ma-y be
done by them:. ,

2. Their price, or the gleameﬁ of
the charges required unto them. -

L. Asfor the force of thef¢ ancie

C o © ent
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ent inventions, it may fufficiently ap..
pear from thofe many .credible rela-
tions méntioned before; "to which. 5, .,
may be added that inJofephus, which uico, 1.
he {ets down from his own eye-fight, 3.¢.s-
being himfelf a chicf Captain at the
ficge of Fotapata, where thefe events
pened. He tellsus thatbefides the
‘multitude of perfans, who were flain
by thefe Roman Engines, being nat
able to avoid their force,. by reafon:
theéy were placed fo far off, and -out
of fights befides this, they did alfo
aarry {uch great ffoncs, with forgrcat
aviolence, that they did therewith
batter down sheir walls and Tawers.
A great-bellied woman walking about
the City in .the day-time, had her
child ftruck out of her womb, and
carrted half a furlang from her. A fol-
dier {tanding by his Captain Fefephus,
on thewall, had his head ftruck oft by
anather {tone fent from thefe Rosran
Engines, -and his brains carried three
furlongs off. L
-To:.this purpofe Cuardan relates p,yaice..
out of Amumigmes Marcellinys, 1anto 1.12.0.58.
won o Kaoo o dmpen

>
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impetu_fertur lapis ut yno vifo lapide
quamvis intalli barbari fuerint ab eo,

. defliterunt & pugna & abierunt. Many
foreign people being fo amazed at the
firange force -of thefe Engines, that -
they durft not eonteft with thofe who
were mafters of fuch imventions. *Tis'
frequently afferted, that bullets have
been melted in the air, by that extre-
mity of violent motion impreft from
thefe flings. -

F undaque contorto tran fverberat aéra
plumbo,
Et mediis liquide glwde.r in nubibus
errant. .
~ So Lucan, fpeakmg of the fame
- Engines.
%wle fuces & ﬁz.xa volant, jjmtzoque.
olute:
Aéris & cabdae lzquefa&"e pondere
glandes.
"~ Which relatlons, though they may;
fcem fomewhat poetical end impro-
' bable, yet Ariftotle himfelf (De Celo,

" lib. 2.¢. 7. ) doth fuppofe them asun-.
queftionable. From whence it:may
be inferred,that the forceof thefe En-.

ginics

-
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gines doesrather exceed than come
{fhort of our Gun-powder inventions.
. Add to this that opinion of alcarn- .
ed man (‘which Icited before ) that Sir Wale,
Archimedes in the fiege of Syracufe, g};xglh
did more michief with his Engines , .. g
than could have been wrought by a- 16. See
ny Cannons, had they been then in £i#tfin e
& ‘ ; ) T mlmc’
ufe. S Remaxd
- In this perhaps; there maybe fome 7,

- difadvantage, becaufe thefe Mathema-

tical Engines cannot be {o eafily and.
fpeedily wound ,up, and fo.certainly,
levelled as the other may. - . .
2. As for the price or charges of
boththefe, it maybeconfidered under
three particulars: . ., .~ . 7
- 1. Their making, = = .
2. Their carriage or conveyaunce.
3. Their charge and difcharging.
In all which refpects, the Cannons
now inufe, are of much greater coft-.

* than thefe other inventions. ‘

1. The making or price of thefe Gun
powderin{trumentsisextremely expen-
five, as may be eafily judged by the
weight of their materials. A whale

’ ~Cannon
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Cannon weighing commonly 8ooo L
ahalf Cannon 5000,a Culveringsoo, -
a Demlculverm 30003 which whether
it be in iron or brafs, - smft needs be
very coftly, only for the matter of
them s befides the farther charges re-

vired- for the form and making of
thm, which- in the whole muft needs

- amount to feveral hundred pounds.

Whereas thefe Mathematical inventi-
ons confifting chiefly of Timber,
and Cords, may be mtichmore chéap~
ly made; The feveral degrees of
them which- fhall- anfwer in’ o
tion to the ftrength of tbofle) other,
‘at the leaft ten times cheaper 5

 that 15, ten Engines that fhall be of:

lity.

-equal force either toa Cannonor De-

micannon, Culverin orDemlculverm,
may be framed at the fame price that
one of thefe will amount to: So that
i this refpect thereis agreat mequa- :

2. 'As for the Camage or convey- ”

~ ances awhole Cannon does require

at the leaft 9o men, or 16 horfes, for

: thc draughtof ity a half Cannon 56.

. -men,
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men, or 9 horfess a Culverin 5o, men,

or 8 horfes 3 a Demiculverin 36 men,

or 7 horfes; Suppofing the way to
be-hard and plain, in' which netwith-
ftanding the motion will bevery flow.
But if the paffage prove rifing and
fteep, 'orrotten and dirty, then they
will require a much greater ftrength
and: charge for the conveyance of
them. - Whereas thefe other inventi-
ons are in themfelves more light (if
there: be -occafion for the draught of
them ) being eafily taken afunder into
feverals'parts. . And befides their ma--
terials are to be found every where',
fo that they need-not be carried up
and down at all, but may be eafily
made m the place where they are to

be ufed. = -

3. The materials required to the
charging - of thefe Gun-powder in-
ftruments are very coﬁ}y. ‘A whole
Cannen requiring for ‘every charge
. 4opounds of powder, and abullet of
'64 pounds; ahalf Cannon 18 pounds
of powder,and a bullet pf 24 pounds;
aCulverin 16 poundsof powder, and
. ‘ v a

328 I
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a bullet- of 19 pounds; a Demicul-
verin 9 pounds of powder,and abullet
of 12 pounds: whereas thofe other
Engines may be; charged only -with
ftones, or (which~may ferve for ter-
rour ) withdead bodtes, orany:fuch
materials as every: place will afford
without anycoft. . ., . ... . -

So then, put all thef¢ together : If it
be fothat thofe ancient inventions did
not come fhort of thefe other in re-

gard of force, and if -they do fo much:
~exce] them in divers others- refpeds 3

It fhould feemthen,that they ar¢much
more commodious than thefe latter in-

* ventions,.. and {hoyld-be preferred be-

fore them.. But this enquiry cannot: be-

.. fully determined without particular-

experience of both,

‘CAP.



Caplido. ‘Mecb‘qhicftl P&@m. 141

Sl CAPO XX
That it is poffible to contrive fuch an. -
artificial motion, as may be equally

Swift with the fuppofed motion of the

heavens.

R-the conclufion of this Dif-
coutfe;. I fhall briefly examine (as
before concerning ﬂ'oWnefé‘) whether
it be poflible to contrive fuch an ar- -
tificial motion, as may be equal unto
the fuppofed f{wiftnes of the hea-
vens. This queftion hath been for-
“merly propofed and anfwered by Car- De7arier.
dan,where he applies it unto the {wift- Rerumls.
nefs of the Moons Orb 5 but that Orb © 4"

- being the loweft of all, and "confe-

.quently of a dull and fluggith moti-
on, in comparifon to the reft; there-
* fore it will perhaps he more conveni-
ent to underftand the queltion con-
cerning the eighth {phere or (tarry hea-
ven. L
- For the true refolution of this, it
fhould be firft obferved, that a matc-
rial fubftance is -altogether incapa-
. " ble
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ble of fo great'a celerity, as is ufually

he earch afCribed to the Celeftiall Orbs, (asI
' :Pcl::et, have proved elféwhere). And there-

prop. o

fore the query is nottobe underftood
for any redl and experimental, .but
only notional and-Geometrical con- -
trivatice. , ,
Now that the {wifthefs. of fotis
on may be thus increafed, accordin
to any conceivable proportion, wi
be manifet from what hath been
formeily delivered concerning the
grounds and nature of flownefs and
wiftnef. For according as we fhall
fuppofe the power to exceed the

“weights. fo may thie motion of the

. weight be {wiftér than that. of the

wer, - .
~ But to anfwer more particularlyé
Let us imagine every wheel in this
following figure to have an hundred
teeth in 1t, and every nut ten:

L9

b
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" Je.fay then be evident, that one -
fevolution of the firft wheel,will turny ,
the nut, and confequently the fecond

wheel on the fame axis ten times; the

-
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A third wheel a hundred times, _thc
- fourth ‘1coo times, the fifth 10

. the fixth, a hundred thoufand tlmes,

the feventh 1c06000 times, the eight

. ,xoccoooonmes,the ninth100000000

‘times, the’ Salls 1006000000 timess,

$o that if we fuppofe:the compafs of

. -thefe Sailsto l')e ¢ foot, or one pace;

and that thefirft wheelis ‘turned about

. after thegate of one thonfand timesin

- an hour'«It wilt-then-be evident,that

- the fails fhall be tumed 1600606600000 .

_ tifnes, dnd conféquently fhall pas

160ccocteo files in the fame fpace.

' ‘Whéreas ‘a ftar in the ZEquator ( ac-

eording to'comion Hypotbefis ) does

. miuve but 42 398437 milesin anbourg

and therefore it 1s evident that' tis

. poflible Geometrically to -¢ontrive.

C " fich an detificial totion,as (hall be of

' greater fwiftnefs than the fuppoT‘(T

(;jrwc.lmxons of the heavens. -~ -

Lo i BAA

i
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DAEDALUS: -
 Mecharnical Motions, -

. The Second Baok, ' ..
S €HAR LG
The diveis kind of Automata, or Selfs
- movers Of Milligand the contrivance’

of feveral sotions by varified air. A
- brief digreffion concerviing wind-guni

[P

\ - Mongft the vartety of artifi-:
«cial. motions, "thofe are of,
- molt “ufe and_pleafure, in:
. %™ which, by the application of
fome continued {trength, there is bes,
ftowed a regular and lafting motion. .
_Thefe we call the durtunre, Of Jelf
movers: which namie in igs itmoft Ja-
titude, -j_'s‘,'fdmé.t'inies ;afcribed untg
thofe - motjords .that. arg ~ contrived
from the firength of living.creagyres,
as Charioss, -Carts, &c. But mity ..
firictnefs and propriety, it is only ap- .. .
pliable untg fuch inventions, whereid
the miotior iscaufed either by fomthing -
..'“ A 508 L . L iha{:“

K-
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' that - belongs unto its own fame,” or

elfeby fome external inanimateagent.
Whenéethele &vrétuaraare eafily di-

' ftinguifhablé into twofortss: - - ~

t. Thofe that- are moved by fome- -
thing which'is extritifecal unto their
own frame, asMillsby water or wind.,
2. Thofe that receive their motion
from fomething that doés belong tothe
frame it felf, as Clocks, Watches, by

weights, fprings, orthe like. = -

Of both whichforts therehave beent
many excellent inventions ¢ In the re-
cital of thent, I fhall infift chiefly on
fuch as are moft eminent for their rasi-

~tyand fubtiey, S

.

“Amongft " the dsbuera that receive
thelr miotion from fome éxternal agent,
thofe of Mmore common ufe areMills,

Atrd fit(t; the ' Water:mills, which are

thought to bé before the other, though

neither the firt Authot, nor fo much
4s thie tinte wherein they were inven- -

‘ted is fully known.  And therefore
Deiwonts Polydor Virgil refers them ationgft
}‘;’;”""-3 other fatherlefs inventions. - Plizy 10-
~us. i, dced doth mention chém, as beitig’
lis.e.%0: commonly ufed in his ti me: and yet
’ - ethers
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others affirm, that Bellifarius in the
teign of Fuffinian, did firlt invent .
them: Whence Paxcirollus concludes, DeRepert:
‘that it is likely theit ufe was for fome Ti-3:
fpaceintermitted,and being afterwards
renewed again,they were then thought
to be firft difcovered. o |
However ’tis certain, that this in-
vention hath much abridged and ad-
vantaged the laboursof men, who
were befote condemned unto this fla-.
very, as now unto the Galleys:  And g pijii:
as the force of waters hathbeenufefu] . =
for this,folikewife may it be contrived
todivers other purpofes. Hereindoth
theskill of an artificer chiefly confift;
in the application of thef€ common
motibns unto various and beneficial °
ends; .making them ferviceable not
only for the grinding of corn, bat
forthepreparing of ironorother oar,.
themaking of paper, the elevating of
water, ortheltke. . . -
- To this purpofe alo are the Mills
that are driven by wind, which aré
fo much more convenient than the -
bther; by how much their fituations

L3 - sy
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'Dkddluf;'.'ek,' N Ltb.(Q»., 3
may be more eafie and:comman.-The
motions of thefe may likewife be ac-

- - commodated " to as various ufes.as:
“thé other,. there being fcarce any . Ja=:

~ bour, to. the performance .of  which:

an ingenious. artificef: cannot- apply-
them. To thefawing of Timber, the;
plowingof land, or any otherthe ltke

fervice, which cannot:b¢- difpasched.
the ordinary way, without much teil
and tedioufnefs. Anditis a wonder-

. ful thing to‘confider, - how much mens-
- -labours might be eafedand contraéted.

in fundry particulars, af fuch aswerg
well skilled:in the principles and pray:
&ifes of thefe Mechanical experi-
ments , .would but thorowly apply’

- their ftudies unto the inlargement, of

Maercell.
Vrankbeins

. Epift. ad

Fob.Erne-
Sum,

fuch nventions. . | -

. There are fome other;ihdti'onis,-'byi

‘wind or air, which (theugh they are

not fo common as the” other’), —yet-
may prove of excellent turiofity, and
fingular ufe,: Such wes that mufical
inftrumént invented by Cornelins. Dre-
ble, which:being fet 1nthe {un-fhine,

would . of it &If render a foft and

[
S

- pleafant



Capi'f. Mechanical Motians, 149 -
pleafant harmony, . but being. remo-
vediiito the fhade would prefently be- Like d‘?t
come filent. Thereafon of it wasthis : 1M oo,
thewarmth of the {un, working upon in £gypr,
fome'moifture within it, and rarifying which
the'inward air unto ﬁ)gl‘e'lt an exten- fakes 3.
fion,> that it muft needs feek fora vent nofeg
" or iffue; did thereby give feveral mo- whenever
tionsunto the inftrument. the fun
‘Somewhat of this nature are the Eo- ﬁ;"fl':‘u;‘f |
Lipiles,:which are conicave Veflcls, con-ronje, =
fitting of fome fuch material as may Tacir. 4s-

indurezthe. firc; having a fimall hole, % 2+

Strabo af- :

at which thcy are filled with, wa- o conos
ter; and out of which (whenthe Vel* he had
els arc heated ) the air dothifluc forth bothfeen
with a ftrong and lafting violence, ] and heard
Thefe:att frequently ufed for the ex-
iting and contratting of heat in the
melting of . glaffes or - metals, They
may. alfo be contrived tobe {'erv.ceabie
for fundry other pleafant ults, as for
the moving of fails ina chunney cors
ner, the motion .of which fails may”
be appljed ta the turmngot a fp:t or
 the like.

- But thereisa better ¢ mvcnuon to

L3 this.
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DaVaries.
Rerum,
L1z.c58.

Dedalns 5 or, Lib. 2.
this purpofe mentioned in Carden s
whereby a fpit may be turned ( with-
out the help of weights) by the mati-
on of theair that afcends the Chimney
and it may be ufeful for the roafting
of many or great joynts: for as the

- fire muft be increafed according tothe -

quantity of meat, fo the forceof the

~ inftrument will be augmented propor-

tionably to the fire. In which contri-
vance there are thefe convemences a-

* bove the Jacksof ordimaryufe.””

1. It rnakes little or ng nmfcm the

L motlon

2. It needsno wmdmg up, but will
conﬁantly move of it {elf, while there

 sanyfireto rarifie the air.

‘2, Tt is much cheaper than the other
mﬁmments that are commonly ufed
to this purpafe. There being required
untoit onlya pairof fails, which muft
be placed in that part of the Chimney

- where it bcgms to be {traightned, and

one wheel,to the axis of whick the fpig -
Jine muft bé faltned, accordmg to this
fo low g Dx"gram e :

Th



. The jmotibn of thefe i'aiE may 1'1ké-,
wife be ferviceable for fundry other
purpofes , - befides the turning of a

{pit 5 forthe chiming of bells or other
mufical devices; and there cannot be

any more pleafant contrivance for
v L - L 4. . CcOne
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:  continual and cheap mufick. It may be
. ufeful alfo for the reeling 6f yarn, the
- rocking of acradle, with divers the
Tike domeftick occations. For (as was
¢ faid before ) any conftant motion being
!, - given, it iseafiefor aningenious artifi:
_certo apply it unto various fervices.
 Thefe fails will always move both
" day and night, if there is'but_any
fire under them,and fometimes though
there be none. For if the air with-
7 "out be much colder than that within,
. '«'tbe room, Qhen muft thiswhich ismoie
« warm andirarified, naturally afcend
i through -the chxmney, to give pldce
‘r:‘,Aumo the-more condenfed-and heavy,
| -which does bfm]ly blow" in at eve-
1y: chink *OF- CTanny ," ﬁexgenence
ﬂlem : LA
Unto this kind of miotion’ may ‘be
reduced all thofc. reprefentations of
living: éédiifres, "wheeterr birds, or
Béalts, . inbented by Crefibins, which
\‘tex‘c' for’ thié mioft pari performed: by -
. the " motien dofait, bemg forced ‘up
cithet by raPeﬁzé’f;oﬂ 2oty fire, or
c}i{ b) wr;bjw fz’an, thwugh the falg_
o

|
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. of Tomeheavier bedy, as water, which :
by poffeffing the place of the air, did
 thereby drive it to feek for fome ather

. vent. -

I cannot here omit (though it be not
altogether {o pertinent ) to menti-
on that late ingenious mvention of
the winde-gun, which is charged by
‘the forcible compreflion of air, being
injected through a Syringe 5 the ftrife
~ and diftention of the imprifoned air
ferving. by the helpof. little falls or
fhuts within, to ftop and keep clofe
the vents by which 1t was admitted.
The force .of it ia -the difcharge xf '

*- almoft.equal to our powder-guns.

have foundupon frequent trials (faith Pesome-
Merfensus) - that a leadén bullet fhot » preun-
from ,ope of thefe Guns againlt a ’;’f;;“s’z
ftone wall the fpace of 24 paces from
it, will ;be beatenj intoathin’ plate.
It would. be 3 confidérable addition
to. this, experiment . which the fame
Author mentions a A_»li,;“tfe after, where-
by he will, ‘make the fame charge of
aip. 19-ferve for the difcharge of feve- ™.
ral. arrows or bullets after one’gs .
4y 7 nother,
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méno Ur-
‘fim, l.1.
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- Dazdslus; ary, Lib, 3.
nother, by giving the air only o
much room, as nt;gy immediatly ferve
toimpre(s a viclence in fending away -
the arrow or bullet, and then {Crew-
ing it down again taits former confine-
ment, to fit it for another {hoating.,
But againft this there may be many
confiderable doubts, which ¥ cannot
ftand todifcufs. T

| CARP II.
Of afailing Chariot that meay withont bor- -
- fes be driven on the land by the wind,
“as-fhips are on the fea. | - .
HE force of wind in themotion
4§ of fails may be applied aHo tothe
dnving of a Chariot, gy'w}rich,a man -
may fail on the land as wellasby a thip.
on the water. ‘Thelabour of horfesor
other beafts, which are ufually applied
tothis purpofe,beingartificially fuppli-
ed by the ftrengthof winds. -
* “That fuch Chariots are commonly
ufed in the Champion plains of China,
is frequently affirmed by divers credi-
ble Authors. Boterys mentions that
they have been tried alfo in Spair,
LT though
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- though with what fuccefs he doth not
fpecific.Butaboveallotherexperiments
to this purpofe, that failing Chariot at
Sceveling in Holland,is more eminently
remarkable. It was madeby the dire-
&ion of Stephinus, & is celebrated by
many Authors. *Walchiusaffirmsit to * Febule:
be of fo great a fwiftnefs for itsmotion, ;’f";d“"’
and yet of fogreat acapacity foritsbur- ">
den. Ot inmediofreto fecundisventiscom- "
miffas naves, velocipatemultis parafangis
poft fe relinguat, & paucarum berarum
[patio, viginti aus triginta milliaria Ger-.
ntanica continkd curfu emetiatyr, concre-
ditofgs fibi plns winus veGores fex avt de-
cexs in petitum locum tramsferat facillimo
illins ad claviw: qui_fedet nutn, quaque
verfume. minimo labare velis.commiffum,
mirabile boc cantinenti currus naviginm,
- dirigentis. That itdid far exceed the
{peed of any fhip, though we fhould
fuppofe it to be carried in the openfea
withneveg {o profperouswind: andthat
infome few hoursfpace it would con-
vey 6or 10 perfons 200r 30 German
_ miles, and all this with very little la.
boug of him that fitteth atAt,he.Stegn‘;
e SRR who
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who may éafily gmdc the courfc o? it
as 'he pleafeth. - . ' !

“That eminent- ﬁxqulﬁtwe man Pez--

reskins, having travelled to Sceveling

for the ‘fi ght ‘and experience’ of ‘this’

‘Chariot; would Frequently after with

" fwiftriefs of its motion. Comwemorézre

;:; u’%;]i': Jolebat ﬁ;rporem quo-correpkiis fxemt unm

ta Peiref- Ventotranjlatiss citatilfinonon perfmt([' :

ki, L 2. cere tamen grempe banm citns erat qwtr}wefza
tus. ~Though the wind were in it RIf
more fwitand ftrong;yet to paffengers
m this Chariot itwould net beat all
difcernable; becaufe they did gé with
‘an-equal {wiftnef§ to-the wind it felf.
Men that ran bethe it; feeming to go
backwards; things* 'hich fecm ata
great diftance being'prefently over-
taken and- left behind.: ‘In twe hours
fpace it would pafi-from Secveling to
Pytten,which are diftarit-from oneano-
ther above 14 Horaria wiilliaria (faith
the {ame ‘Author ) thatf is more. th:m

twoand forty miles. -
- Grotinsis ver ycopxous and clegant in
thc ccxebmt’mg of this-tnventiony nr;ld
the

: ““'T “mch’ ‘wonder mentiori “the ektieme

A M e ——— o
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the Author of it, in divers Epigrams.

- Ventivolam Tiphys deduxit in equora navim, ~ Gratii Poa
Twpiter in Bellas, ethereamque domum ematd,
Interrefire folumvirtus Stevinia, nam nec - Ep. 19

Tiphy tuum fuerat, nec Jovis iftud opus.
“ A nd in another place, ,
Impojuit plauftro veSlantem carbafa, malum .5
An potius navi, [ubdidit ille rotas ? p- 5
—Scandit equas navis currus uit acre provo,
Et merito dicas bic volat, illa natat.

Thefe relations did at the firft {eem un-
to me, (and perhaps they will foto o-
thers)fomewhat ftrangeand incredible.
But upon fartherenquiry I have heard
them frequently attefted from the par-
‘ticulareye-fightand experience of {uch .
eminent perfons, whofe namesI dare
not cite in abufinefs of this nature,
which in thofe parts is{fo very com- -
mon, and little obferved. = -
I have notmet with any Author
~ whodothtreat particularly concerning
- the manner of framing this Chariot ,
“though' Grotius mentions aii elegant gyig. s0.
defcription of it in‘copper by one Gey- & 210
nins : and Hondius inone of- his large
Maps of Afia,does give another conje-
&ural defcription of thelike Chariots
ufed in China. : o
The form of it is related tobe very

fimpleand plain, after this manner:

[
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Thebody of it being fomewhat like
aboat,,moving upon 4 wheels of ane-
qual bignefs, with two failslike thofe
ina fhips there being fome contrivance

o turnand fteer it by moving arudder

which is placed beyond the two hind-
moft wheels: and for the ftoppingof it
this muft be done either by letting
down the fail, or turning it from the
wind.Of thiskind they havefrequently
in HolJand otherlittle Veflels for oneor -

- twoperfonsto goupon the ice, having -

fledges inftead of wheels,beingdriven -
withafail; the bodies of them like
little boats,that if theicefhould break, .

- they might yet fafely carry amanupon

the water, where the fail would be ftilF
ufeful for thie motion of it. =

I have often thought that it would be
worth the experiment toenquire,whe-
ther or no firch a failing- Chariot might
not be moreconveniently framed with
moveable fails, whofe forcemay beim-
preft from their motion,equivalent to
thofe inawind-mill. Their foremoft
wheels (as in.other Chariots) for the
greater facility, being fomewhat lower
thanthe other,anfiverableto thisfigure..
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Inwhich the fitls are fg ontvived fhdf:
the wind frofr“any- Coaff #f WiF have 4’
force upon them to turn thefi‘about,:
and the motion-of thefe failsmultneeds
turn the' wheels,and confequently carry
on the Chariot it f‘elf“to any placg
¢ tfhou h fally bgam& tbe Wind) whw
ther 1t {hall\be direQted. ANCEE
. ' The chiefdoubt will B&u wh{':‘tﬁet

ib fuch 4 contrivante every Nttle:th

gednefs or unevennefs of > the: groung
lel ;nat caufe,fuch-a ;olxmg.»oﬁ ?q
Chariot. a (Inn der-the.motion fo
its fails. ; gu{thlq p;r }ps(g,f,adhoulad,
gmve fo) ) is gppa faveral re‘me‘j

fes.. . S e

Ihave ofsei wondred ' fw nenq
of our Gentry who hv; npar %rea‘c
Plains, and fmooth Champions, .have
attempted any:thing to, “this-purpofe.
The expetimests. of thl&\lffgd being
very pleaant;~and not coftly:; what
éould ‘be: more’ delightful of. bettc.t
hugbandry, than-to.make ufe of the
. wiind (which eofts. nothmg and ey
nothlng) n(ieadsof horfes: g’f +This:ben
mg very cafictg befoﬁ'e@ed,by, ;hpﬁfg
M

41
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the cmvemencc of whofc habltauoxp

doth acqqmmodme them for fuch, ex, -
peumcntg v e \
PR —ea L ;‘, . »-;»,;\)
T o ¥ e

Cmcermyg tlw ﬁxed Autamana, Clgqéf, :
Spberer repr{feﬂt:xgtéebewen{yaw
thons s The ifeveral excellencies. that
. m'e mg[{ debk i ﬁwb l{md of
eontrivages, | o 4
a B E:féCOﬁd kind arf?‘pm W’Ci’ﬁ’
. deféribed to’ be%r&h Engmes, as.
d’rd Teceive’a regular and lafting' mo-
tion from fomething - belonging "~ to
their ow%( frame, whetheg werghts, or
s, &

They are uf‘uaﬂy dxﬁ’mgmﬂled mto
¢W8pé¢7’¢ o
C i rdra, ﬁxed anfd ﬁatxonary .
;~:-- U swiywre,moveable.and tranfient.

- 317 The fixed are.fuch as move on-

!y accordingtotheir feveral parts, and
hot accordmg to their whole frame 3

~ In which," though each wheel hath a

diftin&- rotatibn, yet the whole doth
&ﬂl rexham’anmowd‘ The chx;ﬁtg
in
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kind of thefe are the Clocks, and
Watches in ordinary ufe, . the framing

~ of which is foconimonly known by

every Mechanick; that I fhall not
trouble the Reader with any explica-
tionof it. He thatdefiresfullerfatic
faCtion, may fee them particularly .~
defcribed by * Cardan,t D. Flood, and *P¢ Vari-
Others ) D TG A gy
_The firft invention of thefe (faith + 1748, 2."
Pancirollus) was taken from that ex- parsa7.hs.
riment in the multiplication of {2 4
vheels mentioned in Varuvins; where 5.‘?’"
h#'fpeak's of an inftrument whercby 4rethéat,
a man may know how many miles b to¢1%
or paces he doth go in any.fpace of . «/ - -
time, whether or no hedaq pafs by
water in a boat or fhip; or ﬁy land
in a Chariot or Coach; they have
been contrived alfo intolittfe packet-

_inftruments, by which after a man

hath - walked a whole day together,
he may eafily know how many fteps” - -

on a larger explication of thefe kind -
of Engines, becaufe they are imper-~ = -
tinent ' yoto ‘the_Mchicf bufinefs t.ha”cl -
. ¥ .

A
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I have propofed for this difcourfe.
The Reader may fee them more par-
ticularly deferibed in the above cited
*subiit:, place of Vitruvins, in* Cardan. 3 Bef-
t Thearum 5,5, - and’ others 5 [ have here only
::{ﬁmm" mentioned them, as being the firft oc-
weeker de Cafion of thechiefeft @vriuara thatare
Jeerer J... now inufe. - . '
%632 Of the fame kind with our Clocks
+#:" " and Watches ( though *perhaps more
~Mention- elaborate and fubtil ) was that {phere
:ifyg:f'_ invented by ,Arcbz‘gn‘ede; , which did
cul.Qusft. Teprefent the “heavenly motions: the
L1.iten diurnal * and annual’ courfes of the
5’ nas. fun, the changes and afpets of the
Demuml: Moon, &c. Thisis frequently cele-
" brated inthe writings of the Ancients,
particularly in'that known Epigram of
Clandiany .~~~ -

Fhpiter ini parvo cumcerneker ethera vitro; '

. . Rifit, @ AdSuperos talik ditta dedit 5 .
wThefe. JHuccine mortalis progreffa potentiacuref ..
. cretforce - J4mmensin fragsls ldditwy orbe labor... ,
from Fura paliy rerumque fidem, legefque Deorum,

‘which th, . Ecce Syracyfiustranftulit arte f:;u.x,- s
motion  Inclufius variis famulatir* [piritus aftris,
Wasim.  Eg vivmm certis moribps urget opus. "~ -

preffed. .. Per-
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Percurrit proprinws mentitus Signifer annum
E: fimulasanovo Cynthia menfe vedit.
Famq 3 [unm volvens andax indufbria mundum -
Gaudety & bumand fidera mente regie, ‘
Quid falfo snfontem tonitru Salmonea miror ? -
e Emulanatare parvareperta manus, :
 Excellently Tranflatedby = . '+
1. Randolph. -~ .
Fove faw the heavens fram'd in a little glafs,
- And laughing, to the gods thefe words did pafs ;
‘Comes then the power of mortal cares fo far ?
In brittle orbs my labours aéted are. - -
The ftatutes of the Poles, the faith of things,
The laws of Gods, this Syracufian brings '
Hither by art: Spirits inclos’d astend .
Their feveral fpheres,and with fet motions bend-
" Theliving work each year the feigned Sun,
Each mongh retgrns the counterfeited Moon. - -
And viewing now her world, bold induftry N
Grows proud,to knowthe heavenshis fubje@sbe, . .
Believe, Salmoneus hath falfe chunders thrown, .
For a poor hand is natures rival growa.

But thatthis Engine thould bemade @ "/
of glaf;, is fcarce credible. Laifantins it lade
mentioning the relationof it, affirms
it to confilt of brafs, which is more . .
likely. It may be the outfide or cafe " ..
was glafs, and the frame it {xIf of ...
brafs. Celius Rhoduginus, {peaking of ey, 22
the woandraus art inthe contrivance 4-,_&:.'-,;'2.

M3 of O
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of this Sphere, breaks out into this

Guid. V- quzre, Nonneigitur miraculorum omni-
. adMechan ¥ maximymmsiraculum eft howso 2 He
' might have faid Mathematicus: ~ And
Colled.  apother to this purpofe, Sic manns
Pram, & GJUS naturam, ut naturaip|a mannm imi-
Ly, - tataputetur. Pappustellsus, that Arcki-
" medes writa Book de Spheropeia con-
cerning the manner of framing fuch
Engines,and after him Pofidonius com-
‘Fofed another difcourfe on the fame
ubjet, though now either the igno-
rance or the envy of time hath de-
. prived us of boththofe works. And
De v, yet the art it @lf is’ not quite pen;ifhed,_
Scient.cap. fOrweread of diversthélike contrivan-
. a3.5chely’ Ces in1 thefe latter times. * Agrippa af-

Math.L1. firms ‘that he himfelf had feen fuch a
$o Cardin
ﬁ;ﬁ,}f two of themin Paris, the one brought
fsMechs, thither amongft *other. {poils from
":ﬁ“’”‘ Sicily, and the other out of Gernany.
Dr.iack- And it is commonly ‘repq;tca;, that
wel, Wpor- there is yet fuch a fphere at Straf-
Faie. 10: burgh in Germany. ' % Rivaltus relates
f %:;;h , how Murinus Burgefius a Norman made
rchines two Of themin France for the King,

-
]
e ?

{phere,and Ramustelsushow he beheld’

P And
HERTIY
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- And perhaps thefc latter (fatth he)
were more exact than.the former, be-
eaufe the heavenly revolations are
‘now much better underfiood thenbe- -
fore.- And befides, itisqueltionable,
whether the ufe of fteel-fprings was
known in thofe ancient:tinfes; -the
application of -which unto-thefe kind .
of fpheres muft needs be much more:
‘convenient then weights, '~ =o T .t
: .ulTis related” alfo of the Conful’
- Bagthius, that amongft other Mathe- .
~ matical contrivarices, ‘( for- which he gyriron
was famous) he made a fphercco  re- By o
prefent the Sums,motion, which was-pref. at =
fo. much admired, and:talked of in‘f,'Z’.'{.-”ﬂl".‘"aI
thofe times, that Gundibaldus King of LS
 Burgundie , did ‘purpoftly fend- over
- &mbaffadors -to Theodoricus the Em-~
perour, with intreaties that-he-would
be a means to procure one of thefe
fpheres from Boethiiiss the Emperor
- thinking bereby ta make his kingdom’
- more famous and terribleunto foreign
~ Nations, doth writeanEpiltle to Boe-'
'~ thins, perfwading him ta fend this
 inltrument. Quoties non funt credituri

M 4  quod

1



(68 - aeniDikdelussory. . Libra)
quod videying 2. Quities: banc verita-
tem Iuforia. forsnia pistabunt.2 - Et quan-
dofucrint & flupore converfi,” non audes
Lunt [o gguales nobis dicere, apud guos
Jeinnt fapjentes talia cogétaffe: S0 much
were all thef¢ kind. of .inventions ad-
mired in:thofe ruder and darkertimess
wheress.the inftrumients that are now

. in -ufe;'amongft. us-{ though not {o

. much extolled ) yet:do altogether

equal Gif pot exceed ) the other both

i __in ufefulne(s and fubtiley. The chief-

o, -l} of thefe former Engines receiving.

gil. de ins their -motjon from -wejghts, and not

vess.rerum from {prings, which(as I faid before )
L2.0-5-: are of later and moreé excellent invens
Cardan ‘areot 1a a;n | mor cxgc £nt 1av
Swbt bz TI00. - T T .
" The particular - circumftances for
which the Automota of this kind, ar@
moft eminent, may be reduced to thefe
four.
1. The l_aﬁingncfs of ‘their motion,
_ withoutneeding any new fupply 5 for
hich purpofe there: have been fome
;Xlatchgs contrived to continue withs
gut winding up for.a week together,

“qr longer, S
9 B 2, The
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" 2, The eafinefs-and fimplicity of -

their: compofition; Art it felf being
but the facilitating and contrating of
ordinary operations, therefore the
more eafie and compendious fuch.in-
ventions are, the more artificial thould
they be elteemed. - * And the addition
of any fuch unneceffary parts, as may

~ be fupplied fome other way, isafure
fign of unskilfulnefs and 1gnorance.
Thofe antiquated Engines that did
confilt of fuch a needlefs multitude

- of -wheels, and fprings, and fcrews,
(like the old bypothefis of the neavens)

~ may be compared to the notions of a
confufed -knowledg, which are al-

ways full of perplexity and complica- .

tions, and feldom-in order 5 where-
as the inventions af art are more re-
gular,, fimple and perfpicuous, like
the apprehenfions of a diftin&t and

- thoroughly infosmed judgment. In
this refpect the manner of framing
the -ordinary Automata, hath been
much bettered in thefe latter times’
above the former, and fhall hereafter
perhaps be yet..more advanfla_ Cfrl

‘ ' cle
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Thefe kind of experimerits (like all
other humanearts ) recciving additions
from every days éxperiment. |
- To this purpofe there isan.inven- -
tion confifting only of one hollow
orb or' wheel, whereby the hours
may - be as truly diftinguifhed, as by

~ any ordinary clock or watch.” This -

wheel fhould be divided into feveral
cavities, through each of which fuc-
ceflively either fand or water muff
be contrived to pafs; the heavinefs

* of thefe-bodies (being always in the

afcending fide of the wheel) muft

‘be counterpoifed by a plimmet that

may be faftned about the pulley on
the axis: this plummet will leilurely
defcend, according™ as the fand by
running out of one cavity into the .
next, doth make the feveral parts of

_the wheel lighter or heavier, and fo

gonfcquently there:will be produced
an equal and lafting motion, which
may be ealily applied to the diftin-

_ &ion of hours.

3. The multitude and wvariety of
thofe fervices for which - they. may
tiole A
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be ufeful. Unto this'kind may we = =
refer thofe Watches, by which a man = .| .
may tell not onlythe hour of theday,
but the minute of the hour, the
day of the month, the age and a-
fpects of the Moon, &c.  Of this na-
ture likewife was that larum mention-
ed by Walchius, which though it
were but two or three inches big, yet
would both wake aman, and of ic
felf light a candle for him at any fet
hour of the night. And thofe
weights or fprings which are of fo
. great force as toturn a mill, (as {ome Remel.fig..
have been contrived ) may be eafily *3*
applied tomore various and difficult

labours. * - . -

4. The littlenefs of their frame.
Nunguam ars magis quam in mizinis Yacksno
wota off ((aith Aguinas). The {malnefs {igger !
of the Engine doth much.commend than 2
the skill of the Artificers to t}his‘:*;’rl:‘;;'?
purpofe there have been Watches con- joint of ,
trived inthe formand quantity of a meat. -
Jewel for the ear, where the ftrikin
of the minutes may conftantly whil-
per unto us, how our lives do.flide
T : away

Fab.9i
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De fubsit. away by a fwift fucceffion. Cardan

L 2.item
k17

tells usof a Smith whomade a Watch

- mthe Jewel of aring, to be wornon

the finger, which did fhew the hours,
(non “folums fagitta, fed i@u) noton-

ly by the hand, but by the finger
too (asImay fay ) by pricking it every

hour, , o

I

CAP. IV.

Of the movable and Gradient Automota,
reprefenting the motions of living
creatures, varions founds, of birds, er
beafls, and fome of thems articulate.

Hus much, of thofe Automata,
' ‘which were faid to be fixed and

" ftationary.

The other kind to be enquired after,

"are thofe that are movable and tran-

fient,which are defcribed tobe fuchen-
gines as move not only according to
their feveral parts, but alfo accord-
ing to their whole frames.-  Thefe
are ‘again diftinguifhable into two
forts: - S

o 1. Grae
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1. Gradient, > =~ Cet o
2. Volant. o R
- 1. The Gradient or ambulitory, are Fiaois
fuch as require fome bafis or bottom Afi?fj._,
to uphold themin'their motions. Such . 113,
were “thofe ftrange inventions ( com-
monly attributéd t6' Dedalys ) or felf-
moving ftatues, which (unlefs they
were violently detained ) would of |
themfelves run away, * Ariffotle af-
firms that Dedalus did thisby putting
quick-filver into them. Butthiswould
havé beenr too grofs a way for {0 ex:
cellent am Artificer s it is more hikély
thathe did it with wheels and weights, fid 1%
Of this kind likewife were Palcans. .. .
Tripodes, celebrated by Haviér, that qhers >
were made to move tp and down’thé have beca
houfe, and fight with one another. He alfo¢hari-
might as well have contrived themvinto fo o'
Journey-men ftatues, each Of Which force of 5
with a hammer in hishand (hould have fpring

Deé Aui<,
ma.li.c.3.
\

- worked atthe forge. - - . .t ;cf?‘t‘gif‘;'f‘?
But. amongft: thefe fighting: ima: ;}?g;n}’

ges, that in Cardin may defetveamen- De rarier.
tion, which holding in its hand a gol- rerum. .-
den apple,beantified with many coftly & 12.c52
' : Jewelss =c- 2



€74  Dedausy o, Lib, 4
~ Jewels; ifany man offered to take it, -
the ftatue prefently thot him to death. .

- The touching of " this apple ferving

- to difcharge feveral fhort bows,; or

. . other the like infiruments that were
fecretly couched within the body of

the image. By fucha treachery was

King Cbem:etm mufdered Cas Boetbms

relates) :

SR (35 fo commen an expenmem- in
e thefe times to reprefent the perfons
' and a&(ons of aay-ftory by fuch felf-
moving images, ‘that [ {hall no¢ need
to explain the manner how the wheels .

90 and - fprmgs are contnved thhm :

have bee them. : o
otl‘{er m‘-‘: Amongﬁ thefmgfadlent Mgamta,
(vetions that- ron Spider mentioned in Wal-
:° 3‘:” chins, s more efpecially remarkable;
~t§. ,“ whxch being but of an ordinary . 'big-
Naviginm DEfs, . beﬁdes the. outward fimilitude;
J{P‘WW (which - was very exa(t) had the fame
: ﬁﬁer cuigis Kind of motions withali ving(pider,and

autorims,  4id creep up anddgwnasif it had been

fecianl- alive.” It muft needs argue a wonder-
\ :."M’:f?::: full art and acuratenefs, to contrive
figer, Bx- all the mﬂruments requifite for ﬁwh ‘

"‘3“‘ “7
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 a motion in fo (mall aframe. - i |

- There hath been alfo othermotions
contrived from Magnetical qualities;:
which will fhew the more wonderful,
becaufe there isno apparent reafon of
their motion, there being not the leaft
contiguity. or dependance upon any
otherbody that may occafion its but
it is all one as if they fhould move
up and down in the open air.” Get-a
glas fphere, fill it with fuch liquors
as may be clear of :the fame colour, , .
- ¥mmixable, fuchasare oyl of Tartar, 7"
- and fpirit of wine:, In which, it i8 - - - .
eafie fo topoife alittle globe orother «- =
ftatue, that it fhall fwimin the cens <+ -
ter. - Under this gla fphere, there
fhould be a loadftone conecsled, by
themorion of which,: the (tatue (has
ving a needle tomched within'it) will
move up and down, and may be cen-
trived to fhew thd hour or fign. -See
feveral inventions of thiskind in Kir-
- cher de arte Magnetica, l. 2. . .

-+ Theré have been fore: artificial
- images, which befides their {evera) .

poftures in walking up .aod down,

. have
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haVe been -made alfo to gwe feveral
fourids, “whether. 'of birds, as:Larks,
Cuckooes,&c. or beafts,as Hares Foxes.:
The voices of which creatures thall be
- rendered as clearly -and diftin&tly, by
thefe'artificial images, as they are by
thofe-natural lwmg bodles; which they
reprefent. . . -

There have, been fome inventions

. alfo” which. have been able fof the

Cel. Rbod,
led. Ant.
La.c1qg,

 Maiolus

>

utteratice of articulate founds',_" as the
{peaking of certain words. = Such’ are
fome of the: Egyptian idols ‘related
to be.  Suchl was ‘the brazen head
madeby Fryér.Bacon, and ' that ftatue
in rhe:ﬁ-hmmg of which Albersus Mdg-
murBeftowed thitty years, -broken by
Aquinas, -who cameto fee it, purpofes
ly thavhe migin ‘boaft, iow in one
mifiufe he had’ ruined thelabout of fo -

' many yedrs. . U

Now_the ground and reafon how
thefe founds weré contrived, may bc
worth our inquiry. -
~ Firft - then,” for thofe of birds or
beafts, they were made from fuch
pxpes or calls, “as may exprefs the fc;

: vera
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veral tones of thofe creatures which
" are reprefented : thefe callsare fo com-
monly known and ufed, that they

need not any further explication,

But now about articulate founds
there is much greater difficulty. Wal- ra. %2
chius thinks 1t poflible entirely to

referve the voice, or any woids fpo-
Een, ina hollow trunk, or pipe, and
that this pipe béing rightly opened,
the words will come out ofy it o the
fame order wherein they were {poken.
Somewhat like that cold Countrey;
where the peoples diftourfe doth
freeze in the air all winter, and may
be heard in the next Summer, orat a
great thaw. But this conjeCture will
need no refutation L

The more {ubftantial way for fuch
adifcovery, is by marking how nature
her felf -doth imploy the feveral in-
ftruments of {peech the tongue, lips,
throat, teeth, &c. Tothispurpofe the
" Hebrews have affigned each letter
. unto its proper inftrument. And be-
~ fides, we fhould obfi rve what inarti-

" eulate founds duNrelémulc any of
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the particular letters. Thus we may

note the trembling of water tobe like
the letter L, the quenching of hot
things to the letter Z, the found of
ftrings, unto theletter Ng, thejirking
of afwitch theletter @ , &c. By an
exaét obfervation of thefe particulars,
it is ( perhaps ) poffible tomake a fta-
tue {peak fome words. S

CAP. V.

Concerning the poffibility of framing an
Ark for fubmarine Navigations. The -
difficulties and conveniences of fuch
acontrivance. S

Ir will not be altogether imperti-

A nentunto thedifcourfe of thefe gra-

dient Automata, tomention what Mer-

duguniis fennus doth {0 largely and pleafantly

Wb

defcantupon, concerning the making

‘of a thip, wherein men may fafely

fwim under water. - '
- That fuch a contrivance is feafible

‘and may be effeted, is beyond all

‘queftion, becaufe it hath been alrea-

dy
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dy experimented here in Englind by
Cornelins Dreble; but how to improve
it untd publick ufe and advantage, fo -
4s to be ferviceable for remote voya-
ges, the carrying of any eonfiderable
number of men, with provifions-and
commodities;” would be of fuch ex-
cellent ufe as may deferve fome fur-
ther inquiry. | o ‘
Concerning which there are two
thingschiefly confiderable : -+~
' many difficulties with theif |
The2 remedies. -
‘ convenierices.
. 1. The difficulties aregenerally re-
ducible to thefe three heads. -~ -

1., The letting out, or receivingin -
any thing, as there {hall be occafion;,
without the admiftion of water: " 1If
' it have not fucha convenienc, thefe
- kind of voyages muft needs be very
' dangerous and uncomfortable, both
by reafon of many neifome offenfive
things, which thould be thruft our;

- and many other needful things whillh
thould be received in. Now herein

~ willconfft the difficulty, howtocon-
.  Na trive
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trive the opening of thisveflel {o, that
"any thing may be put in orout, and
yet the.water not rufh intoitwith
.much .violence, as it dethufually in
~ . the leak of athip. . - -
- In which cafe this may be a proper
_xemedy.> let there be certain leather
- bags made.of feveral bignefles,which
for the matter of thgm fhould be both
tradlable for the ufe and managing of
‘them, and firong tokeepout the wa-
ter; for the figure of them,beinglong
and open at both ends.” Anfwerable
to thefe, let there be divers windows,
or open places in theframe of the fhip,
- yound the fides of which. one end of
thefe bags may be fixed, the other
end coming within the thip being to
~ open and {hut asapurfe. Now if we
~fuppofe this bag thus faftned, to be
tyed clofe about towards the wine
" dow, then any thing thats to be fent
Qut,. may be fafely. put into that.end-
within the fhip, which being again
*Qgfe.fhut,and the ather end loofened,
the thing may be fafely fent out with-
out the admiffion of any water.. -
[CRRE w“ i \
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So‘again, when any thing is tobe " -

taken in, it muft be firft received in-
to that part of the bag towardsthe
window,which being (after the thing

iswithin it ) clofe tyed about,the other
end may then be fafely ope ned It ig’
eafie to conceive, how by this means’

any thing or per{bn may be fent out,

or received in, as there fhall be cca-
fion; how the water, which will per-’

haps by degreesieal into feveral parts;

may be emptied out agam, with di-

- vers thelike advanitages. - -Though' if

there fhould be any 1éak at the bot-’

tom of “theVetlel, yervery1rtle wa-

ter would get in, becauf'c no air coulcf
gct out, -

"2, The fecond dlfﬁch}éy 'in ﬁxch

an Ark will be she motionor fixingof

it accordmg to oécafion 3 Thedired-

ing of it tofeveral places, "asthe voy=

age {hall be defigned, ‘withott: which
it would be very ufclefs, -if it were
to remain only in-one place, or were
to remove only blindfold, without a-
ny certain direction ; And’ the con-
‘, mv:m‘ce of thts ‘aiay feem very difh-
- . N3 culc
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cult, becaufethefe fubmarme Naviga-
gators will want the ufual advantages
of winds and tides for motion,and the
f' htof the heavensfor direGtion.. -
But thefe difficulties may be thus
remcdted As for the progreffive mo-
tion of it, thismay beefleted by the
help. of feveral Oars, which in the
outward- ends of them, fhall be like
. thc Gisof afilh' to contratt and dilate,
%ﬂage whercthey are admitted
into the fhip being tyed ‘about with
~ fuch leather bags (as were menti-
oned’ before) to keep out the water.
It will nqt be convenienit perhaps that
the motion in thef¢ voyages fhould
bevery {wift, becaufe of thofe obfer-
vations and d:(?:oveues to be made at
the bottom of the feg which in lit-
tle fpace may abundantly recompence
the {lownefs of is progrefs, .
~ * "If this " Ark be {a ballaft as tobe of
cqual welght with thelike magnitude
of water,1t will thenbe eafily movab!e
iﬂ any partof it. -
' Asfor the afcent of it, this may be
caﬁl) conmved 1f thete ‘be fore great
. o Werght



Cap..5¢ Mechanical Motions.  18g
weight at the bottom of the fhip ( be- -
ing part of its ballaft) which by fome

cord within may be loofned from it;

As 'this weight islet lower; fowill the

fhip afcend from it (if heed be) to the

very furface of the water ; andagain,

fis Jét ;sdPuM clofeto the fhip,fo willit

.For direition of this Ark, the Mari-

ners needle may be ufefulin refpect of

the latitude of placess and the courfe

of " this fliip being more regular than

others; by reafon it is not fubje& to

Tempe(ts or unequal winds, may more

certainly guide them in judging of the

longitude of places. A '

. 3. Butthe greateft difficulcy of all
will be this,how the air may be fuppli- .
ed for refpiration: How conftant fires
may bekept in it forlight,and thedref-
fing of food; how thole viciffitudes of
rarefaction and condenfation may be

‘maintained. T
- It is obferved, that a barrelorcap,
whofe cavity will contain eight cu-

. bical feet of air, will not fervea

. Urinator or Diver for refpiration, a-

o N 4 . bove .
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" bove one- quarter of an hour 3 the
breath which is often fucked in and
‘out, being {o corrupted by the .mix-
ture of -vapours, that nature rejets it
as unferviceable. New .in an hour a
.man will need at leaft 36 orefpirations,
‘betwixt every one of which there thall
" be 10fecond minutes,and confequently
-a great change and fupply of air will
be neceflary for many perfons, and
-any long fpace. - S
And fo likewife for the keeping of
fire 5 aclofe Veflel containing tencu-
bical feet of air, will ‘not fuffer a
wax candle of anounce to burn init
above an hour before it be fuffocated,
though this proportion (faith Merfen-
‘#us)dothnot equally increafe for fewe-
-ral lights, becaufe four flames of an
equal magnitude will be kept alive
-the fpace of 16fecond minutes, though
ane .of thefe flames alone in the
fame Veflel will not laft above 25,
or at moft 20 feconds, which may be
eafily tried in large glafs bottles, ha-
. ¥log wax candleslighted in'them, and
With their mouths invertedin water.
SERE .‘:f“”hv tie IO F'O‘;
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For the refolution of this &ifficul-

. ty, though I 'will uot fay that a man
.. may by -cuftome. .( which in other

things doth produce fuch ftrange in-
credible effects) be inabled to live in
‘the open water as the fithes do, .the

infpiration and expiration of water’

- {ferving inftead of air,’this being ufu-
- al with many fifhes that have. lungs;

yet it .is certain that long ufe and cu-

" ftome may ftrengthen men 3gainft
many fuch incoveniences, of . this
. kind, which to unexperienced perfons
:may prove very hazardous: andfo it
-will not perhaps be unto thefe {o ne-

-ceffary, - tohave the air for breathing - "

{o pure and defecated as is required
~ -for others. ot -
But further, there are in this cafe
thefethree things confiderable., .
.- 1. TFhat. the. Veflel it {clf thould
~ be of alarge capacity, thatas the air

183

in it is corrupted in one part, fo it =

: “.may be purified and renewed in the
other: or if the meer refrigeration
of the air would fit it for breathing,

this might be fomewhat helped with ™

. bellows.
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" bellows, which would cool it by mo-
tion. : ' i S
~ 2. Ttis not altogether improbable,
that the lamps or fires in the - middle
of if, - Iike the refleted beanw in the
fitft Region, tarefying the air,and the
circumambient coldnefs towards the
fides of the Veflel, like the. fecond
Regjon, coolingand condenfing of it,
would make fuch viciﬁituge and
changeof air, as might fit itfor all its
perufes. - ' .
- 3. Orif neither of thefe conjeGures
will help, yet Merféinnus tells us 1n
another place, that there isin Franee
oneBarricus a Diver, who hath lately
found out another art, whereby a man -
might eafily contihue under water
for fix hours together; and where-
as ‘ren-cubical feet of air will not
ferve another Diver to breathe in,
. for half-an hour, he by the help
of a cavity, not above one or two -
foot at moft, will have breath enough
for fix hours, and alanthorn fearce
above the ufual fize to keep acandle
. ‘burning as long as a man pleaf'e,»whéclz_
W : ' . 1

‘-‘." 6.
Monis,
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(if it be true, and were commonly.
. "kpnown ) might be a fufficient help
‘againft this greateft difficulty. -
As for the many advantages and
conveniences of fuch a contrivance,i
is not eafie torecite them. -
1. 'Ts private - a man may thés
" goto any cooft of -the world tnvifi-
bly, without bemg difcovered or pre-
ventedinhis journey. -
© 2.’T1s fafey from the uncertaimty of
- Tides, and the violence of Tempefis,.
- which do never move the fea above
five or fix pacesdeep. From Pivates
and Robbers whichdo fo infe(t other
voyages 5 Fromiceand gréat-frofts,
which do fo'much endangér the paf-
fagestowards the Poles.” ~ -+
- 3. It may be of very great advan-
tage againft aNavy of enemies, who
" by this means may be undermtned in
the waterand blownup.
4. It may be of fpecial tfe for the
" relief of any placethat isbefiegedby
water, to convey unto them invifible
fupplies: and folikewife for the frpri«
falof any place that is acceffible’ by
water. ’ 5. lt
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*5. It may beof unfpeakablebenefit .
for fubmarine experiments and difco-"
veries: as, : IR ~

- The- feveral proportions of {wift-

nefs betwixt' the afcent of abladder,

- cork, orany other light fubftance, in.

comparifon- to the defcent of. ftones
or Igad. : The deep cavernsandfub- -
terranecous paffages where the -fea.
water inthe courfe of- its circulation,
doth .vent - it ,felf into other places,
and the like.. - The nature and kinds

. of fifhes, thefeveral arts of catching

them, -by. alluring them with lights,
by - placing  divers - nets about_ the
fides of . this Veffel, . fhooting the

. greater fort of themwith guns,which

may be put out of the (hip by the

- helpof fuch bags as were mentioned

the way of - dreffing meat by lamps,

before, withdivers the like artifices
and treacheyies, which’ may be more
fucceffively pradtifed by fuch wholive
fo: familiarly together. ‘Thefe fith
may ferve not only for food, but for
fewel likewife, in refpet of thatoyl
which may be extraded from them 5
be-
ing
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ing in ' many refpects the moft' conve-
~mient for fucha'voyage. .~ ©
The many frefh fprings that: may
probably be met with in the bottom
~of thefea, will ferve for the fupply
of drink and other occafions. -

‘But aboveall, the difcovery of fub-
marine treafuresis more efpecially con-
fiderable, not only in regard of what
hath been drowned by wrecks,but the

~ feveral preciousthingsthat grow there,
as Pearl, Coral Mines, with innume-
rable . other things of great- value,
which may be much more eafilyfound .
out, and. fetcht up by the help of
this, than by any other ufual way of

. . the Urinators. . - :

. To which purpofe, this great
Veflel may have fome lefler Cabins
tyed about it, at various diftances,
wherein feveral perfons, as Scouts,
may be lodged for the taking of ob-
- fervations, according as the Admiral

{hall direct them. Some of them be-
ing frequently fent up to the furface -
of the water, s there fhall be ecca-

o All
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. All kind of arts and manufacinres
may be exercifed in this Veflel. The
ob({'rVations made by it, may be both
written, and (if need were)printed
here likewife. Several Colonics may
. thus inhabit, having their Children -
bornand bred up without the know-
ledg of land, who could notchufebue -
be amazed with (’trﬁnge:conceit’slthpod
the difcovery of this upper world. -
I am not able to judge what other
‘advantages theremay be fuggefted, or
- whether experiment would fully an-
{wer to the(?:e notional conjectures.But
. however, becaufe the invention did
untome feem ingeniousand new,being
not impertinent to the prefent enqui-
ry, therefore I thouyght it might be
worth the mentioning. R

CAP.
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-~ CAP. VL L
Of the volant Automata, Archytashis - -
Dove, and Begiomontanus kis Es-
gle.m,Tlxe poffibility and great wfeful-
wefs of fiich inventions, o

g HE volam or flying Axtomataare
- § fuch Mechanical contrivances,as -
have a felf-motion, whereby theyare
carried aloft in the open air, likethe
flight of Birds. Such wasthat wooden
Dove made by Archytas, a Citizen 77814,
of Tarewtum, and oné of Plato’s ac- peypviei
quaintance. And that wooden Ea- tus de ko-
gle framed by Regiomontapysat No- "R 4icip,
remberg, which by way of srjumph, = 171>
did fly out of theCity to meet Charles Remus
. the fift. This later Anthor isalfo re- ;‘Z”"“t""
ported to have made an iron fly, Que e T2
ex artificis mawn egreffa, comvivas cir- Dubartas
" eumvolitavit, tandemgue velnti defeffa ‘.dl’){‘ .
in Domini manus reverfa ¢ff, which ;}ef:cc o
when he invited any of his friends, gucid.
would fly to each of them roundthe
table, and at length (asbeing weary)
~ return unte #ts Malter. _

' - - Cardarn

A
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Devaie.  Cardan feems to doubt the poffibi-

- rerum lib.

(2.6, 58

lity of any fuch’contrivance 5 -his rea-
fon is, becaufe the inftruments of. it
muft be firm, and ftrong, and confe- -
quently they will be too heavy to -
be carried by their own force 5 but
yet (faithhe )if it bea little helped -
in the firft rifing; and if there be any
wind to affift itin theflight,thenthere
is nothing to hinder, but that fuch

_motions may be poffible. So that

" hedothin effett grant asmuch as may

be fufficient for the truth and credit -

" of thofe. ancient relations; and to

" diftruftthem without a ftronger argus

ment,” muft needs argue a blind and
perverfe incredulity.  As for his ob-

" jeCtion concerning the heavinefs of

. the materials in fuch an invention, it

may be anfwered, that it iseafie to

~* contrive fuch fprings and other inftru-

ments, whofe ftrength fhall much ex-

. ceed their heavinei. Nor can he

{hew any caufe why thefe Mechani-
‘cal motions may not be as ftrong,
(though not {o lafting) as the natural
ftrength of  living creatures.
e ~ 7  Scaliger
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"Scaliger conceivesthe framing of fuch Suérit.
volant ' Automats, to be very eafie. E:j’:"”‘
Volantis columbe machinulam, cujus an-' 36
toress Arcﬂl;ﬂéﬁ? tradiim, vel facilline
profiteri andeo, "Thofe aricient motions v, 41

“‘were thought to be contrived by the: sie. & 1c.

iR [T  atpe iy €4ps 124
forde of fome micluded air: So Gellius, ;:é’c;c he

Mta erat feilicetlikramentis fulpenfum,& ihipkgrc

anrd fpiribus inclusd atque vccultd confi- fo firange
tum, &c. Asif there had beénfome an inven-

tion that

- lamp; or other fire withinit, which } 2852
- might produce- {uch a-forcible rarefa* gessbbor-
‘Gion, as thould give a motion to the rens s fite

whole frame,” " " . p

.,jggtl_ft,hi_s ;m,agr ‘be bettet performed ‘f%':g‘,f::‘
by-the ftrength of fome fuch {pring 1. .rer..
as is. commonly tifed in watches ; this Poem:

o mav B annlied - umt 1 doth pro-
fpring " may 'be" applied : unto one SO PO

‘wheel, which” MHall give an’ equal /. e

inotion” £o_ both' ‘the. wings; thefé comt:
wings having unto” each of them a. concert-

~ nother fimaller fpfing by which ‘they ;‘;gmﬁ

may be contradted and lifted upi SO jpyencions
that being forcibly deprefled by - the inanother
firength of the great and ftrofiger T;qaﬁd
fpring, and lifred up again by the o- Ryles 02

 thior two: _Acédrgn‘g to this fUppo- gy ag

ﬁtl(m; Qypriacns |
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_ fition, it is eafie to conceive how the -
motion of flight may be performed and
continued. T

. ‘The wings maybe madeeitherof fe-
weral [ubftances joyned, like the feathers.

in ordinary fowl, as Dedalusis feigned
. to contrive them, accordingto thatin'
- “the Poet, VL T
ovid Me< __Taygtas animum dimitiit inartes,
. W& Naturamque novat, nam ponit _int or-
. dine pennas -
A minimo ceptas longam breviore fe-
uente, I ’
Ot clivo creviffe putes, Ec. -
. " Orelfeof one continnate [fubflance,like
> - thofe of Bats. In framing of both
“* which, the beft guidance is to follow
- -+ (asneer as may be) the direction of na-
“ ture 3 this being but an imitationof a
* patural work. © Now inboth thefe, the
. ﬁrenf%thof each part isproportioned to
" theforceof itsimployment. But no-
-, thinginthiskind canbe perfedtly deter -
o ‘ined‘without;a particular trial.,
- " Though the compofing of fuch
motions may ~be a fufficient reward
~ to any ones induftry inthe fearchin%
| ;. af-

n
i
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‘after them, as being in themfelves of
- excellent curiofity ; yetthereare fome
other inventions depend upon: them
of more general benefit .and greater
importance, ~ Forif there be any furcy
artificial contrivances that -can ‘fly
, in'the air, (as is evident - from ‘the
‘former telations, together with i
grounds here fpecified, and I doubt
not, may be eafily effefted by adiligent . .
and ingenious artificer ) then it will
clearly follow; -that it is”poffible alfo’
fora man te fly himfelf¢ It being ‘ea
fie from the fame grounds:to frafi¢
an inftrument; wheréin*any orie may .
fit, and give fuch a motion unto it
- as fhall convey-him aloft through the
air. Then which there is not aty imas-
ginable -inve‘n&i‘on tl;]at i‘cbﬁllg‘ pro’v? ‘oft
ater benefic to the workd, or glory-
%cr)ethe Author. And defefore itg thay'
juftly deferve their enquiry;” who have-
th leifure and means for fuch expes:
rments. ' ‘ Coaee
-But in thefe praltical ftudies, td« -
lefs a man be able to go to the teys- -
.. al of thimgs, he will perform but. -
o L ©Qa B {131
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Horace.

- Scholars fatgyrue .

fistle. . In fuch mattersy o1 i: -
DR T‘Mmﬁﬂﬂ divitavend, ..,
( as'the Poet faith) a-generak fpatwy
lation,, without particularexperimetity
pay conjedture at many things, but
certainly: effe®; pothing. And -
:_ﬁrefqre I -fhall -only .ptopofe unta
the woild, .the Theory and general
grounds that, may conguee ¢b the cafie

* and more perfeft difcovery of the fub-

i >

& inqueftion, forthe encovsagement.

. Qfi: thofe: that. have” hoth  thinds” and

eans for; fach experimentss ' This fame
Tiwl 2Dty o2t

e Res ¢ﬂ5”ﬂ¢.:d9’?‘is %ﬂd et

L. escurta fupellexy i oot

is that which ‘hinders the promoting.

of. learning in {undry particulars, and

robs: the warld-of many exccllent’ in-

[N

Lot

- veptions. ‘Wewead of driffotle; that -

he. ywas alospeds ‘by his pupil Ao,
andgr 8o talents a year, for the pay-

megt of Filkiers, Fowlers, -and Han-!

ters, who were to bring hinr in feves:
ra} greatures; rhat fo by His particu-

lag experience of their parts: and dif="
ofitions; he.might be.morgfitly pre-
e o T pared

s
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-pared to'wtite of their natares. “The
‘réafon why the world hath not thany
driftotles 3s; - beeaufe it hath- fo few
Alexzmdem'. L
- Amongf¥ deher impediments. ef a- o
‘ny ftrange invention er attempts, itis
none of the meaneft difouragemetts,’
‘that they are fo ‘generally dérided by
common opinion, being éfteemed only
as the dreamsof a melancholy and di-
ftempered fancy. Eufebius. fpeaking Contrakia
Wwith what neceffity every thing 5 eroc. con-
¢onfined by’ the laws of nature , and fur 1. 1.
the decrees of providence, £ that
nothing can g0 ont of that way, untod
which naturally it is defigned; as-a
filly canniot“refide on the }and, nor A
man in the water, or aloft in the air,
1nfers, that therefore none will ven-
ture upon any fuch vain attempt, as
pafﬁng in the air, § usazfyoalud rosipara
2y werniza, unle§ his brain be alittle
-erazed with the humour of melan-
choly 5 whereupon he advifes ' thae
we fhould net inany particular endea~
vour to tranfgrefs the bounds of nas
ture, g“ derser Sxorra 74 dium, 74 T
0 3 alwdy



498 - .Pwdalus; or; - - Lib. 3.
aliydy mrndedew, and fince we are natu-
-rally defticute of wings, not toimitate
the flight of Birds. That fayingof the

. Poet,

:x;gil: . Demmr gui: wmbo.r G~ non zm:tabzle 4
L6 : fulmen, &e.

- hath been an old cenfure apphed unto
fuch as ventured upan any firange or
incredible attempt..
~ Hence -may we conceive the rea-

-, fon, why. there is fo little intimation
. in the writings of antiquity, concern-
ing the poffibility of any fuch inventi-
on. The Ancients durft not {fo much -
as mention the art of ﬂyxng, but in 2
fable, .
Dedalus, - ut fma eff, ﬁ:gzem Mmm_
. - regma,
Prapetibus pennis auﬁu jé credere aelo,
] Inﬁwtum per iter gelzda: enavit ad ar+
- {os, e
It was the cuﬁom of thofe forme:
ages, in.theirovermuch gratitude, ‘to
advance the firft Authors of any
ufeful difcovery, amongft the num-
ber of theirgods. And Dedulus be-
' ~ng o famous amongft them for
. fundr y



. - .
- Cap. ¥. Mechanical Motions. 199
fundry Mechanical inventions ( efpe-
cially the fails of fhips) though they .
- did not for thefe place him in the hea-
vens, yet they have promoted him as
near asthey could, feigning him tofly
aloft in the air, when as he did but fly
in a {wift fhip, as Diodorus relatesthe sp Eufe.
- Hiftorical truth, on which that fittion bius too.
is grounded. oo

CAP. VIL

Concerning the Art of flying. The feve-
 ral .wai: wberebyf {21': hath 'luze{; or

may be atterpted.

Have formerly in two other * Dif- 4y 1000

courfes mentioned the poffibility of the Moon, -
this art of flying, and intimated a cap.1q. ~
further inquiry unto it, which is a Mereuy.
kind of engagement’ to fome fuller cropznd.
difquifitions and conjectures to that fwifc Mef-
purpofe. 4 fengerci4

There are four feveral wayes where- '
by this flying in the air, hath been
or may be attempted. Two of them

; by the (rength of other things, and

O 4 two
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two of them by our own ﬁrength.
. 1. By fpirits or Angels. '
. 2. By the help of fowls. -
3. By wings fa&ncd unmcdlate\y to
the bady. - .
4. Bya flyin chauot
Zanch.de - 1 For the Ig tft: we read of dxvers
op" P45 thay have pafled fwiftly in the air, by
“the help of fpirits and Angels, whe-
*2Kings ther good Angels, a* Elias was car-
2. 11 ried into heaven id a fiery chariot ¢
saass. 2 + Philip was conveyed to Azotus,
39.  and Habbacuck, from Jewry to Baby-
pan. A- Jon, and. back again' immediately ;
P¢3% Or by evil Angels, as our Saviour
was carried by the Devil to the top
of ahigh mountain, -and to the pina-
I.nkc4 ',cle of the Temple. Thus witches are
Zraus de commonly related to paﬁ ungo- their
L::,g’f ufual meetings in fome remote. place 3
- and as they do fell windes unto Ma-
“* " riners, folikewifc are they fometimes
~hired to carry men {peedily through
“the open air. Acofta affirms that fuch
#f mte Kind of paflages are ufual amongﬁ ,
bg.c.36 divers: SOrcerers Wxth the Indians at
~ thisday. - S L
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~ So Kepler in his Aftronomical
dream doth fancy a Witch to be con-

~ veyed unto the Moon by hey Fami- -
. Jiar. " o

Simon Magus was fo eminent for
miraculous forcerjes, that all the peo--

ple in Semaria, from the lealt to the

greateft, did efieem him as the great
power of Ged. Aud {o famous was Ads8.10.
he at Rome, that the Emperourerect- zegefip.1. .

¢d aftatueto him withthis Infcription, 3,3

Sitmoni. Deo Sanito. 'Tis ftoried of Foi7reit
this- Magician, that having’ challen- gerimis

ed $aint Peter to do miracles with ¢.3.

him, be attempted to fly from- the Pet.Crini-

Capitol to the Aventine hill. But :';},f:g;;

when he was in the midft of the cipin.L.3.
way,Saint Peters prayers did overcome o mif-
hisforceries, and violently bring him s chis
g . . . relationas
to the ground, in which fall having gbulous.
broke his thigh, within & while after xesenim
he died: . ' ' Luf:'arbnc'
But none of all thefe relations may omif e,
conduce to thedifcovery of this expe-
riment,as it ishereenquired after,upon
atural and artificial graunds. -
" 2, There are others wha have
’3 . - ‘\‘ , con.
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v N cbnje'&'ured'a poffibility of beingcon-

veyed ‘through the air by the help of
Fowls 5 to which: purpofe that ficti-
on of the Ganzd's, is the mofk
pleafant and probable.  They.- are

fuppofed to be great fowl of a ftrong -

lafting flight, and eafily tamable. Di-

. versof which may be fo brought up

as to joyn together in carrying the

.- weight of aman, foas each of them

~ fhall partake his proportionable fhare:

~ .+ of the burden 5 and the perfon that is
- carried may by certain reins direGand

fteer them in their courfes. How-

-+ ever this may feem aftrange propo-
- fal, yet it isnot certainly more im-

- probable, than many other arts,

- wherein the induftry of ingentous

' . . men hath inftrutted thefe brute crea--
~ tures. And'Tam very confident, that

one whofe genius doth enable him for

- fuchkind of experiments,upon leifure,

- and the-advantage of fuchhelpsas are

requifite for variousand frequent trials
might effe(t fome ftrange thingby this

~ kind of enquiry.

R

Tis reported asacuftom amongft
A the
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. the Lencatians, that they were wont
“upon .a fuperflition to precipitate a

man from fome high cliffe into the ~

Sea, tying about -him with ftringsat

fome diftance, many great fowls, and

fixing unto his body divers feathers »;; zig.

{pread, to break the fall 5 which (faith experim.

the learned Bacon, ifit were diligent- 836

ly and exaltly contrived) would be
able to hold up, and carry any pro-

ortionable weight 5 and therefore -

he advifes others to think further up- -

an this experiment, as giving fome

light te the invention of theartof *

flying. - . -
3. -’ T'is-the'more obvious and com-

‘mon opinion that this may be effe&-

ed by wings faftned immediately to
the body, this coming neareft to
the imitation of nature, which{hould
be obferved in fuch attempts as thefe.
This is that way which Fredericus
Hermannus in his litle difcourfe de

Arte volandi, doth only mentionand

infiftupon. And if wemay truft cre- Sothean-
dible ftory, it hath been frequently 25:“:13":

attempted not without fome fucceﬁs_‘i_ duds,
; ‘ ey
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~*Tis ‘related of a certain Englith
Ereftus  Monk called Blrerus, aboutthe Con-
s fetlors time, -thiat ' he did by fuch
Phyfico, Wings. fly from:a Tower above 3
Zaliria.  furlorig s :and o another from Saint
garmivs . Marks {teeple in’ Pewice ; another at
;:‘,;;",,_ Norivberge 5 -and Basbeguins fpeaks of
fotwt.. + a Turkin Cenflartinople,who attempt-
ed fomething this way. Mr. Burien
Melzo. Mmentioning this quotation, doth be-
choly, ~lieve. that fome new-fangled wit
Perte 28 ('tis his Cynical phrafe) will fame
.'}’,’f‘ I . time or other findout this art, Theugh
9™ 3% the truth is, moft of thefe. Artifts did
- unfortunately mifcarry by filling .
- down and breaking their drm¢ or
legs, yet that may be imputed to their
want of experience, and too much
fear,: .which muft needs poffefs men
in fuch dangerous and ftrange at-
tempts. Thofe things that feem very
difficult and fearful at the firft, may
- grow very facil after frequent: trial
' and exercife. - And therefore he that
- " would effe& any thing in this kind ,
. muft be brought up to the corftant
S ?rgﬁifé' of it from his youth. = Try-
LI “ o ing
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hing on.the ground, as an Eftrich or

‘2068

- ing’ ficfk -onily to,ufe his wingsin run.

tame: Geefe " will do; touching the

‘earth with his toes3. ‘and {0 by de-

grees learn o rife higher, till he fhall
attain uheoskill and eonfidence. Thave
heaid it from credible ceftimony, that

ancof aur own Nation hath proceéd-

ed fo far in this experithent,that he was
able by the ~help of wings in fucha

-running pace, toftep conftantly ten

yardsatatime.. @ o
It is not more incredible that fre-

 quentpraife and: cuftom fhould

inable 4:man « for this; tien for many

other thinjs which we e confirmed

by experience.W hat firangeagilityand”

aGivenefsdoour commontumblersand
dancers on the tope-ateain to by:con-
timaal exercife ? ’Tis telated of cer-

© tain Indians, that they are able when"

a horfe is-running in.his full career, to

Eﬁ[dfdlt!
Hif}. Inds
I.

- ftand upright on hisback,to turnthem~: - “ "7

felves round, toleap down, getheting -
up any thing fromtheground, and tm-
mediatly to leapaupagain, tofhoot ex- '

miitting

“adily at any mark, the horfe notinter- -
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mitting his cousfe. - And fo-upon two

horfes together, theman fetting one of

his feet upon each of them. ‘Thefe
things may feem impoffiblé to others
‘and 1t'would be very dangerous for

any one toattempt thet,whohathnoe. -

firft gradually attained to thefearts,by
long pradtifeand -trial 5 and why may
not fuch pradife enable him as well
for this other experiment, as for thefe
things ? _ . e
There are others who have invens
ted wayes, to walk upon the water,
as regularly and. as firmly upon the

land. ~ There are {fome fo accuftomed
to this element, that it hath been als.
‘molt as natural tothem, as tothefiths’

men that could remain for above an

hour together under water: Pontanus .

. mentions one who could fwim above
~a hundred miles. together, from one-

fhore to another, with great fpeed,

. “treatife and at all times of the year. And it
of cuftom;, is ftoried of a certain young man; a
a Sicilian by birth, anda Diver by pro-

- feflion, who had {o continually ufed .

- himfelf to the water, that he could
' ' ‘Not
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not enjoy hjs health out of it. . Ifat
any time he ftaid with hisfriendsonthe
land, he fhould be {o tormented witha
pain in his fromack, that he was for-
ced for. his health o return back a-
%gi'n to Sea, wherein he kept his u-
fual refidence 5 and when he faw any
fhips, his cuftom was to fwim to
them for relief, which kind of lifehe
continuéd till hé was an old man, and
dyed. L

-1 mention thefe things to {hew the
great . power of p,ra&i(% and cuftom,
‘'which might more probably fucceed in
this experiment of flying (if it were
but regularly atfempted) thanin fuch

- firange effets asthefe. . :
~Itisaufual pra&ife inthefe tirhes,

for our F ummfuloné:, or Dancers on
the Rope, to attempt fomewhat like -

to flying, when they will with their

heads forwards flide down a long
~cord extended 5 being faftried at one

end on.the top of fome high Tow-

er, and the other at fome diftance on
. the ground, with wings fixed totheir -
“fhoulders, by the fhaking _of_,wht':cb R

o \ ® they
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they will break the force of their de-
fcent.” It would feem that fome at=
tempts “of this kind were ufual a-
mongft the Romans.  To which that
expreflion .in * Salpian may' refer;
where amongft othét publick ‘{ticws
of the Theiter, hé mentions the Pe-
tamisarii { which word (faith Jo: Braf-

ficanus ) is fearce to'be found i any

other Author,” beibg not ' mentioned
either in ,}]‘uliqs Pollux, or. Politisr.
*Tis probably derived from thé Greek
word atres?, which fignifiesito’”fly;
‘and’ may refer to fuch kind of Rope-
dancers. .. ;.

But now becaufé thie  arnis -éxtelt -
ded, are but weak arid eafily wedtfed;

~ therefore the motions by ther ate like

to bebut * thort and {Iow, anfivéfable
it niay,be to the flight of fuch dome- .
frick fowl,  as are moft convetfattt oft

the ground,, ‘which of thetnfelves we

{ee are qpickly weary; and therefore

“much more would the arm of afnan,as

o being; not naturally defigned tofuch a

' dnotion,

It wéte therefore worth the inqui- -

ry
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Ty to confidet: whether thiy might not"
‘bonore.probably. effected by shie fa-r
Bour of ¢ the feet, which are natu-
rally: more:. ﬁrong and mdefangable

In/ which contrivance thé wingsd

: "ﬂmuld bome' down from -the fhonk:
iders on edch fide as in the other, but

thé motvon of them fhould be from
%he legs; beiug thruft out ahd drawn

i one %er apother, {o as each
!é vuld move both. wings, by which
mcems a mari{liould (as it were) wallc
ot Iclinib  up.imo the air¢ and theis
the: hands :and ayms tmgh: be 4t fei-,
fiee to helpanl diredt the motion,
ofevapyother {ervice:proportionabia
to their ftrength. Which conjechite
1snot without good probablltty, and,

“fome fpeaal adv:mtages above the

other ,
+ 4. ‘But the fourth and. faff WSy

fegms unto me altogether as prabable,,-

and much more ufeful than any of
the reff: And that is by a flying
chariot, which miay be foeontrived 2%
to'carry d man within it andthough

304

«the f’orength of & i}:rmg maght ﬁep ’
: aps
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"haps be fcrv;ceabls for:the motion. of

this erigine, 'yet it were betterto have
it affifted by.thelabour of.: fome invel-

Tigent mover, as the:heavenly Qrbs!are

fuppofed fo be turned.. And therefore
if it weré:made big. enough ta.carry
fundry perfons tagether, then ecach of
them in‘théir feveralturns mighn facs
ceffively labour in the catfing of: this
motions; which thereby would bemach
more conftant and lafting, than iscould
otherwife be,if it did wholly dependon
the ftrength "of the fame . perfon. -This
contrivance being: asininch to be pre: -
ferred before any of the.other,as fwiqs

‘ming in a fhip before fw;mmmg?m;he ,

' mtcro ! ) RN ,.\j\/‘

- C A P. VIlI o

A refolution of the two chief difficulties
* that feem to oppofe. tbepaﬂzbzlzt] nf 'y
ﬁjzng Chariot. -

THE chief- dlﬂiculues agam{k thc
poffibility of any fuch contri-
vance, may be ﬁllly removed in the re-
; o " folution
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* folution of thefetwo Qeries.

.. 1. Whether an engine of fuch cay
‘pacity and weight, maybe fupported
by, )fo thin- and light a body as th¢
ai
{g Wheth«r tbe ﬁrengtlrx of ‘the, per-
{9:;; within it, may be ﬁ;fﬁacz;t for th;
motion of its ' -

.. 1.. Concerning. the, fyrft 5, .when Pt
4314; was . rcqu%red ,bgﬁ & mt:?f:pf f;";” ‘i
Rhades, to take up thac great Hefepgy -

ks, lprought dgainft them hy Dem—

{ ‘a5.he had done, ;fq;e i

,lﬂ ae leG, which he himfelf" lng
mde) He anf’we_;cd, that m:oul nat

one. Nmn a.enmﬁwtgm g7 4 so}(_dm
xxemplarz&g.r mdﬂmr f wiilia,. .cum ans Schol.My-
tem crefeere cgperunt, difabuntur. Bév them. | 1]
anfe .thofg, things that appear pro-
bable in lcﬂ?;r «mo‘icls, when _they

- are encreafed to agreat¢r.prpportign,,

do thereby. ¢xceed the pqwer of apn

.....

For., example though a. man may
make an inftrament to bore a hole

. anionch w1de, orhalf agipch, a-ﬂd o

lefss yetfto bon‘::ﬂéof Q{r fqot wid t?
or, two aot, 45 -not fo as to
nH: P2 Pdl‘th‘oughé‘ o
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thought of: Thus, though thc air may
He'able to-uphold fome leflet bodies, as
thofe of bu‘ds, yet when thequantlty
«  of them is'encreafed to any great ex-
tenfion, it may juftly be doubted,wbc-
~ theér they will fiot exteed 'the proporti-
« on that isthaturally teq'ucréd unto. fuch
- kind of odles
it Pt ehis Tanfiger; That! the engme
L Wn! never bddtoo‘blg Or ‘too heavy,
iFthe - fppace hich it poRiles in the
ait, and'thé otive-faculfy it the in-
ﬁ’igncnt be’ adfwerable t6 its Wcight.
£ fayidg of Calliasi was but a
gnfoéna {hffé arld evafion,  whereh
%ol ht: did ¢irdeavour to paﬁtate his ow
gnoraheé ahd‘dlﬁblht‘y" “The utmoft
Tuth -Wwhith fééms to’ be ‘implied i
b ART lhww Thip there’ may {ome
Bodies of Fo ¢ reaf‘a“blgge ‘and Hta.
«ity, that it'is'very’ I¢ to apply
5" much " fokc& ‘uhto” aty particulag
I [P,rumtmt‘" ad (ﬁiali’beaﬁfe ‘to’ tnove

‘.‘*"\”01.‘-"" “'I o

~

K Agamﬁ‘ examp]é dt'tnay be 2f

ﬁrﬁmd atdr prorved‘ d]at it is e
&Hi Pbiﬁﬁlé‘ 3.1 boi-e a holeof  afty

blgneﬁs,
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bignefs, as well %rcat.as little, if we
{uppofe the.in

1313

‘ inftrument, "and the .
ftrength, and,the application of "this

firength tobg propartionable s But be-

caufe of - the diffipuley of thefe concur-
reqt circwpitanees in thofe greater and
mayg nnufual.pperations, therefore do

they fllly feamtn be abfolusely impoke

ﬁbl?f"it'i cAsds oo Sont e e
- o that  she chief ipference from
thig azgument.agd examplg, doth im-
ply only thus.much, that it Is very

difficale 10 coptrive any fych motiye

pawer, . as, (hall be anfiwgrable to'the
catnefs and. weight of fhgh an in

firament a5, is bese . difcoyifed of,

whicly doth neygt all impay the truth
tg be mainsajneshs Forif the poffibili-

ty of fuch 3 motion be. yeflded, e

need not make any {crupleof grant:

ing - the diffieplty ~of: it,s It is . this
mult'add a;glary. to the igvention s
fo very difficplt to any.gne)

but diligently., pbferved  the flight of,
fome. other ,-%irds; 'pailjtiéulqﬂdp' of p
Kitey how he mﬂkgﬂ jm yp.ap

and.yet this will noy partiaps Iﬁef% E
who hatQ

v

AN A

.84

dowp,
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" inthe gir, fometimes ata greathelght

“and prcfénti again lower, guiding
himfelf by. his trdin, ‘with his wirigs
- extended without any fenfible moti-
on of theiti; and all-this when there
"is only fome gentle bréath of dir ftir-
ring, without the hePp of any -ftrotig
Foréible wind,” ‘Néw-T ﬁy, if that
fowl (which is none of the llghtcﬁ9
c:m fo very; ﬁly‘movue {eIf up-and
own ine alr -Wittout fo much as
1rrmg ;hewm of 1G,t:ertamly then,
it {s fiot', improbable; bt that when
allthe due propomons% fuchianengine

. dre found dut,’ and Hen men by 'Ton ng

. demNat.

Qu.L3:

c 35.

:pra&lfe have arnv d to afiy kill'a

expenenc‘é‘ ‘tHey will be' able i gt
Cas well as i 'many ‘Othet-things™)- to
come vex‘y’ near unto thé ﬂmtatloﬁ of

.....

“pature. V7 Bt
VAS it xs’in‘thofe bo&!es wh:ch ‘are”
carned on ‘the ‘watér, though they
be ‘nevet £ big g, or {o pbndé’rdus,
( fuppofe” ‘equal “tor-& ity oF “a
who!e lﬁadd) jet they -will always
{wim on the tép, if they be bubany
thmg hghter thdn {b much” witer
7 as
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as-.js-equal to them in bignefs: So

. likewife is it in:the bodies that are
casried  in the airy,- - It is not their

greatnefs ( though never fo immhenfe )
that.can hinder their being fupported
i that light element, if we fuppofe

them' . to be extended unto apro r-.

tignable fpace of air. And as-
the former experiments, Arcbtmde:

hath compofed a--{ubtil fcienee in his -

Book, De infic identibus bumido, con-

cerning the weight of any heavy body,:

in reference to the water whereja it 1s2
So from the particular trial of thefe

218§

other expenments, that are here in- -

quired after, it is poffible to mifea.
new fcience, concerning,the extene
fion of bodle,, in comparifon totheair,.

and motive faculties by which they are: -
.to be carried.

‘We fee a great dlfﬁ.rence betwurt
the feveral quantities of fuch bodies
as are commonly upheld by the airs
not only little gnats, and flics, butalfo
the Eagle and other fowl of vaflter
magnitude.  Cardan and Scalzger do

P 4 \ bird

Subtill.ro -

Exercis,
unammouﬂy affirm, that there is a4,
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" bird amongft the Indians of o gieat
a bignefs, that: his.béhk is often -
: fed to make: a fheathi ‘or {cabbard' for
gor.  afword."- And Acoflatells us.of afowl
e o in Perwcalled Condores, which -will
% of themfelves kill and eat up a whole
Galf “at 'a ‘time... No# is therfe ‘any-
reafon why any other bedy -may ‘not:
be fupported and cartied by the air,
though it fhould-as mch exceed the
quantity-of -thefefowl, asthey dothe
quantity-of afly.« =~
 Marcus ‘Polus: menitions a fowl in
Madagigfcdr,, which hecalls 2 Ruck, .
- the featHers of whofe wings are 12-pa-
¢es, “or ‘theeefcore foot long,” which
can with as much eafe foop up an Ele-
phant, ‘as’ our Kites do a Moufe. If
“this reletion were any thing credible,
it ‘might ferveas an abundant proof.
for the prefent query. But Iconceive
this to be already {o ¢vident, that it
meeds not any fable for its further
confirmation.
‘2. The othér doubt wae, whether
v the firength of the other perfons
, within it, will be fufficient for the
’ B :.( L7 TN . . moving
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movibg of this'engirie? 1anfwer, the -
main difficulty’ and labaur of it 'will
be inthdraifingof it from the graund 3
" pear unto which, - the-earthsgittrative
vigor isof greateft efficacy. -But for
the better effe&tingof this,. ‘¥t may. be
helped by the {frength of winds,. and
by takingrits-firlt rife fromfome moun-
tain,'or other high place.. ‘Wlhienonce
itis aloft m theain, ~the mation of iy
will be eafie, atiiv s m the flightof all
kind of birds ; which - béing at any
great diftance from.the earth, are able
torcontinue. their imotion fora long
timeandway;withlidite labouror weas
ritiefs. .5 Dot Ut o
* - *Tis certain fione commdn: xelation
and experience; that manycbirds; do piin.L 1,
crofs the feas for divers hundred miles ¢ 23
togeched : “fundey “of them amonglt -
ws, which are of ‘@ fhort *wing and
flight', <asBlackbirds, Nightingales
&e..do fly from: us. imto. Germany ,
“and othet remoter - Countries. - And
. Mariners do - commonly “affirm, that
they have found {ome fowl above
fix' hundred ‘miles from-ahy land.
Now

~
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Now if  we thould fappols: thefe birds-

to labour .fo. much: th thele Jong
journeys,. ds they:dd:when they fly.
- 1in our fight, and near-the earth, it
were impoffible for any of-them to

{5 fo: far withont ‘refting...+ And
herefore it is probahle;. that: they do
mount unto fo high:a. place-id.the!

. air, ‘where the patural heavinefs: of
their bodies:does prove but little or

_ noimpedjment to theisiflights Though:
perhaps either bhunger,. or the fight

of thips, or the like_ accident , -may.

fometimes occafion - their defcending
lower, as: we may :ghefs of: thofe
birds, which Mariners have thus be-
: helds{ aud.- divers; ofhers, that bave
e e ?éen ,drbwned an& caﬁ up by the

2o feas lem o

- Whenee. it may appear, that the
motign of - this Chariet (though it -
may -badifficult arthe firfk ) yer will
fiill. be eafier,’ as: it afeends . Bigher,
till.at length it (hall ‘become- utterly -
devoid of -gravity;  when the lealt
ﬁrenlgth .will be able to beftow upon
Jt a {wift: motign; 4s I have proved
~ ‘more
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more at large in another difcourfe.
But then, ('may {ome object) If it
be fuppofcd .that a man in the zthe- ©
veal air does lofe his own heavinefs,
how fhall he contribute any force to-
wardsthe motionof thisinftrumerit? -
- I anfwer, The ftrength of any li-

. vmg ¢reature _in thefe external mo-

gtg

' World i

Moon

tions ,.. is {omething really diftin& -

from, and. fuperadded unto itscnatus
rally gravity': as common experience
thay {hew, not only in the impreffi-
on of blows or violent motiors, 2s

aRiver-hawk: will firike a fowl with
a far greaterforce, ithan the meer de-
fcent 1orheavine(s-of -his body could
po(ﬁbly perform : 'But alfoin thofe
a@tiods which are dorie withaut fich

“help, as the pinchmg of the finger,
thebitingof the teeth, €. all which

are ‘of much greater ftrength’ than
canproceced from the meer bfawme(s
of thofe parts. , i -

. As:for the other partlcnlar dnubts,
concermng the- extfeme tbinnefs and
coldniefs. of this. zthereal air, by
:eafon of which it may feerh to be

' . al-
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»/ altogether impaffible, I have already
- refalwed them in the above-cited di~

B

-
PN el Y]
NE N

)

- ing ina ftraight line,

v vDedalus s ‘o,  Lib. g,

. {Lhe fes of fuch a Chariot may be
vanausc Befides the difcoveries which
might ~be, thereby made inthe Lu-
naryywordd 3 It would be fetviceable
alfo fdsthe conveyance of aman to a-
ny remtote place of ‘this earth: asfup.
pofe-tothe Indies OF ArtipoBes. For
when . once it -was. -elevated. for, fome

" few.miles, fo astq beahovethdt Orh

of Magnetick viitue, whichiscarried
about by: the earths. diurnal reveluti-
on; ‘it might thén be very eafily and
{peedily direGed toany partidular place
of thisgreat Globe: - - i 7

(If the place which we intefided were

under. . the famg patallel ,. why then -
the. earths revolistton once intwenty-
four hours ;- would bring it to be un-
der.us fothat itwowld be but defcend-
and we. might
prefensly be there B it weraunder
any ather paralel, it would then only
require that we fhoild directit in the

{ame Meridian,till we difl come to that

‘paral-
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parallel 5 and then Cas before Da #ﬁan

might ‘eafily defcend uhtoit.
It would beone great-advantage

in this kind of travelling, that one. E

234

fhould be perfettly freed from allin-"; .2

‘onveniences of ways or weather, n6t .-:
having any extremity of heat,or cold, '
~or Tempefts to molefthim : Fhis e

thereal air being ‘perpetually in an
egual tethpet 4hd: calmnefs.* ' Pars

Ses.lkﬁ'?

b3.6.6..

Japerior nundi ordiviatior Oft nec'$n nn- parem

,,,,,,,

ber cogitur, nec in Yeripefiaitns supel. fumme tey

.....

litur; #reé beer!u&‘ ¥t turbinent.) o """‘r‘m :

dnrinltn’ earet \itfbriora o{ l))zimmt o

“The upper patts 'of “thé wotldiare st
ways qice-and &tefie i 16 winds and
bluftring theres the i ‘thefe- Towep
‘loudy-regions that' fe {o ﬁ!ll‘of’ e
peftsand tombuftion, - -

’l

As ﬁ)t the mannés how the Porde Of :

4 {pring, 6r ( inftead of that-)
ﬂreﬁgthof an hv:hg E&rfon mh be
applied ' to the motion'of thel€ wing
of the Chariot, it'miy eafilybe a
prehénded from Wha’t was ’fbrfner y
delivered. - - 77

There are divers other pamculars

to'
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‘to be more fully enquired after, for
aswan  the perfecting of fuchaflying Cha-
toolong TiOt 5. as concerning the proportion
astoo  of the wings both for their length
g:_‘of:a :‘;" .and breadth, in comparifon to the
toonar- -W&ight which is to be’ carried by
row,may them, as alfo concerning thofe {peci-
be anim- ] contyivances, - whereby the ftrength
tl’:dthe‘mg‘;_ of thefe wings may be feverally aps
tion, by plied either 16 afcent, defcept,! pro-
making it greffive, :or aturnipg, motions_ All
Ty -Which, and dives.the like.enquiries
andfiag. €0, only be ‘refolved by particular
ing. ~ experiments. :We know the inven-
- tion.of -failing ;in_fhips, dogs,conti-
nually receive fome new addition from

the experignce of every age, add hath

been: ar-long ywhile growiig.-up to

that perfeGtion, unto which it is now

‘?ﬂ}!"?d,- And fo. mufk it be expected

for this likewife, , which may. at firft
perhaps feem perplexed. with, many
‘difficylties and inconveniencies, and

" yet upon the experience of frequent
tryals, many things.may be fuggefted
to make it more facil and commodi-
ou. ..o
.l-.. : ‘ . ! .' B . HG
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He that would regularly attemptany
thing to this purpofe, fhould obferve
this- progrefs in his experiments, be
. Thould firft make enquiry what kind
- of -wings would be moft ufeful to
this_end 5 thofe of-a Bat being, moft
eafily imitable, and perhaps pature
did by them purpofely intend fome
mtimarign to dire@ us in fuch expe-
riments. 3 that creature being not pro-
perly:a b’ud, becaufe not among(t the
« Qujparia, to imply that other kind of
creasures are capable of flying as well
-as birds 5, andif any, fhould attempt it,
that weuld be the beft pattern for imi
oM L Ao e I
_Afgee this he-might try what may

233

‘be.effefted ; by she, fotce of fprings

in'lefler;models, an{fwerable unto Ar-
.chytashis Dove,and Regiomontanss his
Eagle : In which he:muft be - careful
to. obferve the various proportions
betwaxrthe {trengyh of the fpring,the
‘heavinefs. of the body, -the breadth
. of the wings, the {wiftnefs. of the
-motion, &c. . ’ '

. From:thefehe m’aby deg{eesa&end :
tofome largereflays. =~ CAP.
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vtdd‘” br &lb 2. ~

.,:;i(.‘.;{ CAP. Ix.,, g
Of 4 perpetnal meotion: The ﬁemmg
: ﬁtcilzt;tmd re&ldz_fmltj of arip fuch
< contrivance. The feveral wayes wheres
" By it hath been: attebipted, pnﬁieufar{y
bj@lymrﬂtjy. SRR -
e e e ey L
T is the chief mcmvemence ot {ﬂl_
& the Awmmbéfbrememimed, that
they rieed a frequét repair’ of new
mcngthgthe caufes whencethemmotx~ ‘
on'does proceed, being fubjedto fail
and céme to d peridd ;- and therafbre
it world be worth'otr enquiry, to ex-
amine, whether or no there gy be
tnade any fich dftifitial contrivdnce,
Whith dight hiaverhie principle of mho-

‘ vmg frém it felf’s fo that the prefent

thottdi thould conﬁamly be the amfe
bf that ‘Which fuccebds.” - @ :

This's that great Secret Im Aﬁ
wh:ch like the Phitofophers Stone ih
‘Natnte ; "hath beeh !he bufiaets and
fhudy® of many #0re refined Wits,
for dlvers ages togethers and'it may
well be- que{’c(m&d’”’ erethexf eatlie;ﬂ
s e d
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of them “as yet, hath ever been fourd \
out, though if this have, yet like the
other, itis not plainly treared of by any

+ Author. = .
"~ Not but that there are fundry dif-
' cotirfes concertiing this fubject, but
they dre rather comjéiares than expe-
vimentt, jAud thdugh many ioven-
tions in thié kind, may at firlk. view

- bedra great fhew Of probability, yet

- they will fail ; being broughit to trial,

- ahd will not anfwer in praftife what .

: :h;y promifed _in - fpeculation. Any

i¢ who hath been verfed in thefe ex-
l;;’eﬁtﬁen‘ts muft needs acknowledge thet
ie Hath been often deceived 1n hit

. ftrongeft confidence; when the imagi-

,  Dation hatlr contrived the whole frame

. of fuch an infirument,, and conceives - -

,  thae the cvent muft fallibly afifwér ifs -
Liopes; yer then does it ftringely de-

,  ceive in the proof, and difcovers ro-uk
fome defett, which we did rot bzfore

. tike notice of. co

;. Plence it i, that you (hall fearée

f'lk‘ with dny one whd hath ,‘nﬁé\}et;,
little ffattering in ¢hef® dres; Bus hé

‘, . % ) k L s ﬁ'ﬂt

I

(

\
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will intantly, prqmife fuch 2 motiog,
a3-being. but_gn - eafic"atehievemeny,

+ till further grial;and experience hath,
taught him the difficulty bf 1t.  Therg
 bing no.enqyiry. that does. more en-
tiep with the propability, and decejye,
with the, futilty: “What. arie {peaks,
witily .congerning the; Bhglofophers,
$Stone, may be jultly applyed to. this;,
shatic is Cafta peretrix;a ghafte Whore,
| Ruiamultos invitas., neminem admigs.
#ify, becaufic alfures many, bug admits
QOmeE. - vl
- I fhall , briefly recite the Ryeral,
aways whereby this hath been attemp-.
~ ted , or feems moft ﬁkel)’-..tgbfc-'eﬂg ’
~ fted,, thercby. to contral and facilis,
tate the enquiries of thof who are
addicted tathefe kind of experiments 3
for when they know the.defefts of o,
ther,inventions, they may;the more
~ gally- avoid the fame, or the like, in.
Ctherown. 1 ..,
 The ways. whereby thxé,ﬁazl:{bem

 astemptpd, may be genapally geduced

to thelethreekinds: . s
e s 2. By

Lis
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L enii Mhénétwal vu-l‘ueS“ e
iy g,wByvthe mmal affeGod oF gt:l-
'VstJ? L7 “‘U(x
" g hhe d”fcd‘#dryof ﬁr’r's’hhthbcen’
attempted by Chymiftry., c{il(hi
 andii followers have brapded

by: thelr: ¢ arktﬂons anide ehkahions) . -

- theyiocan:, m.ik a2 Htele w‘oﬂd Whch
fh4ald have *Hie"ﬁ:me pel‘p‘qtual mo=
- tigik rwith this Mrcroyofre, uh th
: ﬁaheﬁ:{itahon of AT Met'eo
dews;ww, e conr ‘the {e
in dtsebbs anﬁ bivs an thelike !
. Baw didfe’ mirat o  pronifey wdu.ci
tdcfmﬁe ay great# Eiiihtb Belive them,
Wit (te p Foirp ‘fHett : An&
mheym &’ta}k of (i}@h gre:ni
ﬂlﬂttd‘s
- At m:fqium to)’px mter T" fz;lm cu-
1(5&7# ”4 .. lat “
" Apparet ullys, qui re miracu nt
= )('}gm ak,__]_q ¢ pur i
| {éﬂ ‘we ‘can nevei-”fle them “confirmed
any' —pégl" c:‘qleﬁment §¢dnd ;herﬁ
Beﬁaéb? : every patticuldt Aurhot' id.
t&aﬂ'art hathr grch*a dittiné'lag uagé
df‘ lnd ewm, ¥ o {Hexﬂ Béfn’éﬁ
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- Dadalugs, i?f," le 3,
of a“egoncs and affeCted obfcuntxes) ,
that "tis very hard fog any one (unlefs

he be throughly verfed among& them)
 tofind out what thcy mean,much more

to try its

Enesde-  One of thel'e ways (as 1 findd: n‘

them., Re-
orest yrob.

118.

fet down) isthis, Mix ﬁve ounces .

of 8, wnh an e?wual weight of ¥,
grmd them r wuh teq oun-
ces of: fubhmate, diffolve them in a
Cellar upon fome marble for the
fpacc of fourdayes, till they become

ike oykolive 3 ~ diftil this with fire

'o f chaff, or driving fire, and it will
 fublime into a dry ubﬁanee and fo

by y repeating of thefe diffolvings and
 diftillings, - there. will be at length
o g;oduccd divers {mall atomes, -which

ing putinto a-glafwell Juted , -and

o ; kcpt dry, w:ll havea perpetnal mon
Cen.

I canuot ﬁy any thmg Eram ex-
perience .againft thiss but .methinks

1t does not feem very probable, be-

i grc.dtents feern to be by their fre-

caufe things that are forced up to fuch
& vigorou ulnel and a&thy, as thefe

quent
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- quent fublimatings and diftillings; 2re .
not likely to beof  any duration; the -
more any thing is firctched beyond .
;:'t, uﬁ:-alle aatu;g 5 <the lefs, bgm it
viglence and ‘parpetuity being.no
companions.. . And then. bcfltdes, fur-
pofe it -true; yetdnch a moton gould
nat. well beapplied-ta any wfe, ‘which;
muft' needs take much, fromthc dc-
llght df (RS ' S ) . Soes
Amouﬁt;t the Chytmcal cx peri- \
mcﬂts to this purpofe may be reckon-
vz_p that famous motion invented .
elivs Dreble, :and wade for
Kmi \Jumers wherein :was seprefent- ,
ed the conftant revolutions of - the Sun Celebran
: a}:cllp Moéhnr; a:;dfthat wythout lh € edinan
et -of iprm we Panm
Mircellus Vranikbsir, ; (gpeakl 6% the DY
méaris. whereby it was perfosqu, he f’:‘:’,_' |

callsit; Scimtillula. esime magmesice yip, Pl
ﬁ“‘ﬂ, en lb-ﬂ é’ ndf enfibiys. [pi- Iruﬁum
. rithey ecpet “tor & ,,

- the d:fébv of rWthh thofe Dida-
-~ tors of’Phxlofoph Demmactitus, Py~ -
thagoras, Plate; id travel unto the. -
Gymnotbphtﬂ:, a0d - Jndien: Priefts. .,

Q3 The
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z-zgf‘:’ ,, with kis proper air, which imbuséd |
cap.5 . in gk Aocletrag Cbf adwe firftiooding -
Wﬁ&fﬁtﬁg{%’b,qwqﬁtﬁ the other:
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near the center of awhegl 5 and there-
fore though fiich a fpirit might of it
felf ‘havean' agitation; yet ‘tis not
eafily. conceivable how it fhould' have
ftsgnpth enough ‘to tarty ‘the ‘whecls
about with it. And then theabfur-
dity of the Authors citing this, would
nmkcoriemxf&:ﬁ' ‘his mal (tirkeQ? hjurg fes
it'as a {trohy Argument’ 'ﬁgﬂihﬂ Coper-
#lens ; as A, beeanfe Dwble did thus
~ contrive if-an Engi“ne, the ‘révdlution
ofthe  heavens, and 'fH&immovable--
R of - thefearih therefore! it muft

%

1o’ folldw t’ha! “tis~the’ héavens~_

wiltien -ase ~moved *and- ot théeateh,
s relation? wers no thuét -thart His
cotﬁ”equcneég’ e hdd not béeﬁ Worth*the

ofeiefg. ° Drien
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of ﬁ:&terzd:egm Lamps : divery biftorie.
. - cal velations comcerning their dira..

tiow for many bwwdred. years togp-
t.bero " o C .

- FNto this kibd of Chymieal ex-
© -~ X\ A periments, we may moft probably-
.reduce thofe perpetus] lamps, which
.for many hundred years together -
“have continued burning without any
pew fupply in the fepulchres of the
Ancients, and might ( for ought we
know ) bave remained {0 for ever.
All fire, and efpecially flame, beingof.
- an aétive and ftirring nagure, it can.
ot therefore fubfilt without moti
on 5 whence it may feem, that this {
- great enquiry hath been this way
-aceomplithed :  And “therefore it will
be worth our examination to fearch
- furtherinto the particulars that con-
~ cern’ this experiment, . Though it be
* mnot fo proper to'the chief purpofe of.
- ‘this difcourf¢, which eoncerns Me-
* - chanical Geometry, yet the fubtﬂaz !
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“and curiofity of it, may abundantly
- requite the i xmpertmcngy

There -are fundry Apthois who - ...

- h’eat of this Subjettion the by, and

in fome particular paffages, but none

‘that [ know of (;except Fortuynins Li-", :d::' el
t

cetws) that hath writ puxpofdy any emi
fet and large difcourfe cancerning it: lacornits.

out. of whom I thall borrow many of
thofe relations and opinions, ‘which
may moft naturally caaduce to the -
prefnt enquiry.

Por our fuller undcr&andmg of th:s,
there are thefe pamculars to bcexplu-

. %I. 'ﬂ,Ol‘ d t- .

{cxr t. o .
2. Hert uauoda Y X s

- T Firft thcn for the ¥n, or that

there have been fuch lamps, it pay |
be. gvident from fundry plain and

- undeniable teftimontes : Saint A:gﬂm

mentions one of them in a. Temple 2¢ (vir,
dcdlcated to. Verns, which was al- ‘z;"‘l““ ‘
wa ed to the open weather, =
a co never. be confumed or ex-
tmgun(hcd To him aﬂ'ents the judi-

cxous
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De operi &3S Z tacky. Par:v)rv’L/M tHiEiitlons 4
bmpei Lamp found fn'his rime; i'the ﬁ.‘?uf-
pot.r.  ther of - flbllm i Cn‘erq: danghter,
'D: d:p:;. which had c0ﬂ§iﬂt‘t‘*d there fot abouf:
‘ . 158b }ehrs, But'was! pt'efént’l’yu glﬁ-‘-
m&s J
- fhed npr)n the'adufillyon 'of ' ,
" »y o Rt "trsComimonly felated of edrénm
4 thav'is Juflinian¥ Yiltie thete Was anol
ther birrhig la#ip/ forind'in/an‘old w2l
*Or Ami- ﬁt"‘E deffa; Wht&h ad rematnét fo fot
Seb.Liceim Bova'sed yc;ifg ‘there being 1 Cruck
wisircq. fix placed by it, whence it ﬁfoul%f‘&em |
that 3Het’%erc§t hﬁ:‘alfb am&ng(’ffdme
ﬁﬁia : IS L
But more efpeci lly remarkabje'®
that relation cekd %3 ted by'*{o hfiny
Authors, concg 1ﬁg 0! lybins € his
larn? whlch‘“\hﬁd conti ﬁ“&‘u ding
fof 1 ¥doyeard! T he ot} i€ thus:
" AsH rafiek was' di girihy ¢ r?mnd :
by :Pidiz ;. héFohd an Ush'HR eaf-
. théi'poi} in whIEREHre vls Lifathet -
=00 e, nd it R :narig ﬂy
' .. birfiting 5 ot actifide f’;gt
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Othel.' af'’ {ﬂaler‘ s ‘Ega E'A/m 24 dﬂ‘b‘g(' dﬂ
. ntode
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236 - Dedaliveslee) s Libsa, -
cret by ‘which this was cnntnved

Mag.. Ne- Bopkﬁq Porta tells vs of nother
as " lamp borning in an old marble fepul: ;
~ chery. belongiog to fome of .the anci-:

ent Romeans -, inclofed:in a gleﬁ vxal L

found i in. his_time , | 'about thes

1550, inthe Ifle Ne{ir, which had b :

buyricd thcre beforeenr Smo:m eom-‘ ’

n’i’n the Tom of. Ballas the. dr

cadian who was (lain by Turnxs xh‘xhc

cho.  Lrojan wir, theee was. found  ano- -
Mariis - ther burning lamp in the year of our

& e, Lord 1401. - Whiencd it thould feem,
b 1.e.az. that 3t had-continped there for zbbve

' two.thoufand; and Gz husdred yeas 1
~andbeingtaken out,itdid remainbuikn-
ing, notwirhftanding _eithet wind. or

‘water, with which fome did firiveto

" quenchits porconldit be extinignifhed
till they had {i)xk the llqunr dmt was

\ mit. ..

hmlﬂdal:.'tcxé Vives tclls ustf ahothcr_

- p that did confinue buraing for
) E’:;:‘ de Y030 years; which was foundlﬁglmlc
- Chit. Dei. bC forchis time. -~ - -
charas Such a lampu hkemﬁ. relatéfd lt:

- ’
; ) .



* viog a wall on each bhand of its from .
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“be feen'in the fepulcher of Francis
Rofierafs, as ismore largely expreffed -

inrthe confcffion of that fratessity.

" There is another relationof -a cers
tainman, who upon occaﬁon‘diggir:ﬁ
d, did -

fomewhat deep in the groun

meet wich fomething like adore, ha. ~~ *.

which having ¢leared the earth, he

forced openthe door s upotithis-there

was diovered a fair Vauk, and tos
wards the farther fide of it, the Rtatue

‘of.a man in - Armour, fiting by 4

_ table, leaning upon his left arm, and

holding a-{cepter in his right hand,

with a lamp bumning before hims the “

-floor of this Vault being focontrived,

that' upon the firlt into i, the
flatne would ere it felf fromfts lean-

ing pofture 3. upon the fecond flep it
_ xfig‘lift up:the fcepter to ftrike ,patid

‘before a:man could approach near e-
nough to take hold ot the lamp, the
ftatue did ftrike ard break it to pieces;

{uch care was there taken thatit mighe

not be ftoln away, ordifcovered.

Our learned Cambden inhis deferip- peg. 57

~tion



.1233 o winiDadales’'s o, CLib, 3
tionafTadhrkire; fpepking of the. foml
0f, Ganfigntins Oplarws, broken up in
thefelaterayears; mentions Tuchalamp
tobefqynd within it: ., -

. Thesg-arefundry other relatmnsto |
Dejure this pyspefe. - Ruod ad Jucermas attis
:‘"2”‘;’; net, ilhe ip omribug ; fore moimentis

e P’”Qﬁmfw» ( faith Gutheting) - In

moft of; she ancient Monuinerts’ there
is fome kind of lamg, (though of the
osdinagy fortys Bul thdﬁ'petfonm!w
wereof greatal} potennt} wifdom), did
procure: {iich . qs -maght . laft: -without
fupply s, for: 0. many: ages. togeskin

e perdis. Pangiyollys: tellsius;, -thatit avgs: fizal

Tis. far the Nobles amengft-the-Ramis;
, "Oxﬂke {pscial.care intheir laBowills,
that they; mlght haye: a- Tamp in: theit
. Monymesss: - Andto this purpofe
they.did ufually giveliberty untofome
of, ﬂ}@tﬂﬂ%ﬁ quhis condition, :that
they Shauklbe wistchful in maintain:
ing aud preférvingtit: From all ivhicl
- Zel3iqueysithe- Bt pasticular:of . this
. enquiry, soncerningishie being oréxi
ftence of; fuch!lompsy may: Cuiﬁcmdy

e :‘;qu Cvabeea ol

-~
$how .o




" rotten weoed, the {Galennfi fomé fifhe =

Cap. ay. Meghanjcal Mgtions. 339,

o )

Squerl, apinions ‘cangerning she netnres

and reafon of thefe pspeinal Lampy.
v, RIS R |

g Here are two apirlions to;be an~
4 fwered , -which do utterly.aver
throw: ¢he ehief, conlegquence .from,
thﬁfétﬁlalipﬂﬁ~' CE gl Lt oigrang Ly
oftenv difcoyared in she picicpstombs, 4 v
were.pot fire ox flame, but oply.fome: ‘
of thofe: bitight badies, whichdocufusz: .
ally fhing indark places. > - “.d 52l
.. 2,-Otbers; graut them to. be. fife
but yet ‘think them ta-be thep Huft
eokindled by the admifiion -of. .new

[N

~ air, whemthtie. fepulehets: were ofied
p - ~ T

n¢d- 3 "'i“‘ﬁ"&'\ PESRRT I VNN, L N

" 1. Thereare-divern bodics  faitk

Hrifiorle) which flime ekt dark; a5 P5omer.
v :.::,\.‘;}

es,. ftongs, the glowsworp,atbesdyes ° -5

of . divers: sreatures. Gardenachld asolf 551 1.9,

~ abirdi D NEWe Spaim. el lbxd: I%M N

whoft wholebedy isvery brighg huo
hiseyes almofk equak.£o s ighizof
, ' T a

1



240 D.dalns 5 of,  Lib, &,
~ a candle,by which alonc in a darknight
~ onemay both writeand read 3 By thefe
thie Indiaris ( faithlie) ufeto eat their
feafting Suppets. .-
It is commonly related and: belie-
. ved, thit a Carburicle does fhitie in
the dark like a burning coal, from
Cupe “WhERCE i hath its * game. *To which
Pyoms Purpofe there is a ftory in JElan;
: i of a Stork , that by a certain woman
daimal. 18 s cured of a broken thigh , ingrd-
. titude to whom, this fowl afterwards
flying by her, did let fall -into hef
lap a bright ( C.u-bunck- which ( faith
he) would in the mght time f{hine as.
- clear as alanip, - But-thiyand che like
- old relations are now generally dif-
believed and rejetted by learned men ¢
Doiffimorum ommiuss confenfi, bujuf-
: awodi gempice sow imveniuntar , - faith
Dé eyis, Boetins de Baot) antart very muchskdlcl |
_ Wc-n m,and inquifice after fach matters ;nor:
k368 i there any one of naime that docs
« - fromhis own eye-fight or experience
 affirm the real exiftenceof any gem o
\ quahﬁed.
hﬁe thought that the hghf



'Caii 1L Mechunical Blotions. B
“in ancient tombs hatly been occafioned e 1t
from fome fach bodies asthefe. -* Forif i de.
“thete had beetr any poffibility to’ pre- m:en.m.
. fervcﬁrej\‘olon a fbabé tlsllkelythen
- «that the Iffaelstes would have known
. the way,’ who were to ket:p it perpet‘ﬁ% ,
~ “ally for ehieir facrifices. <+ o
~« But 'to this opinion it migﬁt bt -
“replyed, that none of thefe Nofickiai,
;  ‘or night-fliining ‘bodles have beem
. “obferved‘iany of the-Ancient fepuk-
7chre$ , and therefore -this is -a meer
~ <imaginary. conjectare s 7Arid then bg-
. fides; fome OFf thefe lamps havé-béen
. “taken out-buining, ‘ehd ‘contitued fo
. “for a confiderable fface afterwards.
. As for the fuPpbfeé conveniency: of
; them, for the perpecuating: of:the -
» choly fire: afnongft the ' Jews ;: it: mhay
P
i “as well "be- feared -left” thele fhouls
v “have océafioned thieir “idoltry, uneo
« Wwhich that Nation  ‘was fo ftron
x &ddicted upon every ﬂnght bccalion 3
¢ ‘hor may it feem Brange; if the pre-
.4 - vidence of God fhould rather pemﬂr
" ithis fire fometimes to go out, ‘that
B “'fd by thelweameﬂ prayers, bcm‘g@-
T gair |

-
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» Levit,

7.1

'gain renewed from heaven,(asit™ fome-
% simes was) the peoples faith might be

;%lirom the better ftirred up and ftrengthned by

3
.

fuch frequent miracles.

1kKisg1s. 4, It is the.opinion of thberz‘m,

38.
Dejuge
Misi,|,
[N 32.

that, thefe lamps,.have not. continued
,. burning for {o long a {pace as they
ste - fuppofed in the former relations 3
but that they were then firlt enfla-
med by. the admiffion.of pew ar, or
fuch other occafion, when. the fepul-
chres were gpened : as we fee in thofe
£at _earthy vapours of divers forts ,
which. are ofientimes enkindled into
aflame.  And tis faid, that there are
 fome. Chymical ;ways, whereby iron
‘may-be {0 heated , that being clofely .

 hated in a glaf, it fhall, conftantly

'».main th@ fage for any fPace of tumg,
though it were for a thoufand yeass
«orzth;cég at t}::l_end ::if whgxcgalhf the

gla be opened, anc thg air
.admitted, the ‘tron fhall be asred hot |

_asif it wercpewly taken.out of the

fre. . T
.i’But far anfwer to this-epinien, ’tis
eonfidetable: thes fome Uspsbave had
SIS . S ' m&ﬁp‘

4



- Cap. v1. Mechanical Motiéns. 243,
infcriptions on them, expreffing that”
the lamps within them were burning,

- when they were firlt buried. To
which may be added the experience
of thofe which have continued fo for

. a good fpace afterwards; whereas the

;' inﬁamationof fatand vifcous vapours, -

- does prefently vanith. Thelampwhich

. was found in the Ifle Nefis, did burn

. clearly while it was inclofed in the

. glafs; but that being broken, was pre-

- fently exftinguithed. As for that Chy-

- mical relation, it. may rather ferve

: to prove, that fire may continue fo

i many ages, without confuming ‘any

So that notwith{tanding the oppo- f
; fite opinions, yet ‘tis more probable
sthat “there have been fuch lamps as
whave remained burning, without any
snew fupply, for many hundred years
stogether; which was the firlt particus
slar tobeexplained. - S .
5 2. Concerning the reafon, why the (Cur s,
Ancients were fo- careful 1in . this
sparticular; there are diversopinions. - < ' *
ySome think it to be an expreflion of * -
b R a their

i
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244  -Dadalus; er, Libia,
their ‘belief, concefing the fouls im-
mortality,afterits departure outof the
body, -a lamp amongft the Egyptians
being the Hieroglyphick of life. And
‘therefore they that could not procure
fuch lamps, were yet careful tohave
the image’ and reprefentation of them
ingraved on their Tombs. -

Others conceive therh to be by way
of gratitude to thoft infernal Deities,
* -who took the charge and cuftody of
- their dead bodies,  remaining always
with them in their Tombs, and were
therefore called Dii manes.
- Others are of -opinion, -that thefe
‘lamps were only intended to make
their- fepulchres more pleafant and
lightfome, that they might not feem |
to be imprifonediin a difmal and ur-|
comfortale place. True indeed, the
" dead body cannot be fenfible of the
“light, no more couild it of its want of
burial; yet the fame inftin& whichdid
++.  excite it to the defiré of orie, did alfo
~occafion the other.: R
Derucer- - Ficetys-concludes this ancient cu
#ik3448 frome to.have a double end : ; IZ‘
o > N 1#iR s
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Bitick,, for the diftinGtion of fuch as -

were nobly born, in:- whofe Monu-

245

ments only they were ufed. 2. Na- . -

tural, to preferve the body and foul
from darknefs ;. For it wasa common

-opinion amongft them, that the fouls- -
- allo were much converfant about thofe

places where the bodies were buried.

CAP. XIL

The w05t probable conjecinre how thefe
~ damps were ﬁ'amed ,

THE greateft difficulty of this en- Quomady

quiry doth confift in this Jaft par- /.

- ticular, concerning the manner how ,

or by what pofiible means any fuch
petual flame may be contrived.

For the difcovery of which, there -

are two thmgs to be more- efpecxally.
coniidered. -

1.. The fnuff or wiek, whlchmuﬂ: '

adminifter unto the ﬁfzrre
- 2..The oy, .which mult nourifb

i,
R 3 For




946 . Dedalusy or, Lib. a.
For the firft, it is generally granted

that there are divers fubftances which

will retain fire without confuming: fuch

is that Mineral which they call the
Salamanders-wool , faith our learned

* matbift. * Bacon. Ipfe experts fum villos Sala-
| ;_"ﬁ’[;"z*' mandre nou canfumi, {aith + Joachivews
per, %" Fertins.  And * Wecker from his own
_ ®Dasecres knowledg affirms the fame of plume-
. Ysk362, gliym, that being formed into the
likenefs of a wick, will adminifter

to the flame, and yet not confume it

. felf. Of this nature likewife was that

Or Zissm which the Ancients did call Lingm
Cerpafuum ViVHM 5 OF Asbeftinum: of this they
Piwarch, were wont to make garments that
de orecul. were not deftroyed, but purified by
defelu. fire s and whereas the fpots or foule
- nefs of other cloaths are wafthed out,

in thefe they were ufually burnt a-

way. The bodies of theancient Kings

were wrapped in fuch garments when

riin, &ift, they were put in the funeral-pile,
- 19. ¢, 1."that their afhes might be therein pre-
ferved, without the mixture of a-.

ny other. The materials of them

were not from any herb or vegeta-
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'ble, as other textils, but from a ftone
called Amiantus, which being brui-
fed by a hammer, and its earthy na-
ture (Kaken out, retains certain hairy
fubftances, which may be fpun and
woven as hemp or flax. Pliny fays.
that for the precioufnefs of it, it did
almoft equal the price of pearls. Pan-
cirollus tells us, that it was very rare,
- and efteemed preciousin ancient timess
- but now is {carce found or known in
- any place, and therefore he reckons
it amongft the things that are loft.
But L. Vices affirms, thathe hath often 1e 4uguft.
~ feen wieks made of it at Paris, and deCivit.
the famematter woven into a napkinat D ‘6' hat
anfed by being

Deperd.
Tit. 4.

Lovaine, which wascle
burntinthe fire. o
"Tis probable from thefe varions
relations, that there was - feveral
forts of it, fomeof a more precious,
others of a bafer kind, that was |
“found in Cyprus , the deferts of India,
and a cerrain Province of Afi« : this
being common in fomhe parts of Jta--
ly, but 1s fo fhort and brittle, that
it cannot be fpun into a thred. And
' R 4 there-
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\Ne o~

De lapid.
& gempis,
g.z £4204.

.. Dedalis ory  Lib; %,
therefore is ufeful only for the wieks
of perpetual lamps, faith Boetivs de
Boot. Some of this, or very likeityl -
have . upon inquiry latcly procured
and ‘experimentéd. Buf’ whether it

_ be the ftone Asbefius, or anly Plume:

allirs, Ycannat certainly affirm. For
&t fcems they ate both {o” very like,

. ‘as to’be commonly fold for ope ano-
- thet (faith the fame Author). How-

“ever, it does truly agrée in this com-

fmon quiality afcribed unto both, of be-
ing incombuftible, and not confumable
by fire: But jet there is this ipcon-

' - venience, that it doth contraét fomuch
. fuliginbus matter fromthe earthy parts

. of the oyl, (though itwas tryed with
{omie of the purclt oyl, which is or-

dinary to bs bought ) that in a very

* féw dayts it did choak and extinguilh

fhe flame. There may poffibly be fome

chymical way foto purifie and defecate

‘this byl; that it (Hall not {pend inta a

v

-{ooty matter. '
“*"However' if the liquor be of a

: ‘dpi% and glutibous con iftency, it may
'ﬁum xyuhont’ any fouff, as we ft€
3 20T B A R S

4
i

-
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i'tl”Ca:ﬁ:\mii'e‘, and fome other hitus
g‘inous ‘fubftances. . And it is proba-

% that “moft’ of ‘the “ducient lamps

wereof this kind, becaufe theexacteft
relations ¢to'my remembrance)donot
mention any that have'been found
.with fuch wicks. "~ 7

"" But hercin‘will confift the greateft
difficulty, to find out'what invention

there might be for -their duration.
Concerning ‘which there-are fundry
‘opinions. | PR e

" Saint Auftin (peaking of . that Lamp peciv. |
in one of the -Heatlien Temples, Déik2t:
thinks that it might cither be done by &6
Magick , the Devil thinking there-
by to prodiote the worthip and e-
fteem . of that idol to which it was
dedicated ; or elfe that the aftof man
‘might make it of fome {uch materi- b
al, asthe fYone Asbesfus, which be-
ing once enkindled,” will burn with- Zench. e
‘out being confumed.” As others (faith Operibus
he) have contrived as great a won- f:'.’z";'::
der in appearance , from the natural
virtue of another’ ftone, making an
iron-image feem to hang in theair, by
i g 3 LT PR X‘t‘d*

J‘L
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Dedalus 3 or, ‘Lib, 2,
reafon of twoload-ftones, the one be-
ing placed in the Cicling, the other in
thefloor. . :

. Others are of opinion, that this may
be effedted in a hollow veflel, exact-

ly luted or ftopped up in all thevents
of it. And then, if alamp be fup-
pofed to burn init, but for the leaft
moment of time, it muft continue fo
always, orelfethere wouldbe a Pac-
am, which nature is not capable of If
youask, how it thall be nourifhed, it is

anf{wered,that the oyl of it being turn-

- ed into fmoakcand vapours, will again

'be converted into its former nature 3

For otherwife, if it fhould remain

rarified in {o thin a fubftance, then

~ there would not be room enough for

that fume which muft fucceed it 5 and
fo on the other fide, there might be
fome danger of the Penetration of bo-

~ dies, which nature doth as much ab.

hor. To prevent both which, as
it is in the Chymical circulations,
where the fame body is oftentimes
turned from liquor into vapour, and
from vapour into liquor again; o

\ m
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1n this experiment, the fame oyl fhall ‘
be turned into fume, and that fume
{hall again convert into oyl. - Always
provided, that this oyl which nou- .
rifhes the lamp, be fuppofed of fo
clofe and tenacious a fubftance, that
may flowly evaporate, and fo there
will be the moro leifure for nature to
perfe(t thefe circulations. According
to which contrivance, the lamp with-
in this veflel can never fail, beingal-
ways fupplyed with {ufficient nou-
‘rifhment.  That which was found in
the Ifle Nefis, inclofed in a glafs vial ,
mentioned by Beptifiz Porta,is thought
to be made after fome fuch manner as
this. C
Others conceive it poffible to ex-
tralt fuch an oyl outof fo(g:c Mine-
rals, whichfhall foralo ace ferve
to nourifh the flame ofnz%laflep with m:’;"
very little or no expence of 1tsown c.18.
fubftance.  To which purpofe (fay Cemb.Zrit.
they) if gold be diffolved into an un- P ¥7*
¢tuous humour s or if the radical
moifture of that metal were fepara-
ted, it might be contrived to gfrn
o ( perhaps
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T~D£d4'lu;f;.'br; . Lib. 2, -

- (perhaps for ever, . or at leaft) for ma-

ny ages together, without being con-
fumed. Forif gold itfelf (asexperi-
ence fhews) be {0 untameable by the -
fire, that after many meltings, and vi-
olent heats,it does fcarce diminifh; ’tis
;probable then, that being diflolved in-

‘to an--oylie. fubftance, it might for

many hundred years together continue

. burning.

There is a little Chymical diftourfe,

- to.prove that Urim and Thummim is

to- be:made by arts: the Author of
this Treatife aflirms that place, Gex. 6;
26. where. God tells Noab, 2 window
JShalt thow make in the Ark, to bevery
untitly rendered in our Tranflation a
window, becaufe the Original word
anx fignifies properly f{plendor or

- . lights and then befides, the air being
at that time fo extremely darkned

with the cloudsof that exceflive rain,
a window could be but of very little .
ufe in regard of light, unlefs there
were fome, other- help forit 5 from
whence he conjectures that both this
fplendor, and fo. likewife the U‘rirg
- R . an
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and Thummim, were artificial Ghymi-
cal preparations of llght,anfwerableto
" thefe fubterraneous lamps 3 or in his
own phrafe, it hath the univerfal @zrzt
Jfixedin a iranjjzarent tody.

It. is the opinion of irrem; ( who pe Lucer
hath more axaltly fearched into the # €30,
fubtilties of 'this enquiry ) that fire **
does not need any huniour, for the
nourifhment of it, but only to de-
tain it from flying upwards._ For be-
ing it {elf one of the chief’ elements,
(faith he out of” ﬂeopbraﬂm_) It were.
abfurd to think ‘that it could not fub-,
fift without fomethmg tofeedit. A
for that fubftance ‘which is confume
by it, this cannotbe faid to foment or,

referve the fame fire, but only to ge-
nerate new. For the better under-.
ftanding of this, we muft obferve,,
that there may be a threefold pros,
portion betwixt fire, and the bumour’
or matter of it. Fither the humour.
does exceed the firength of the fire,.
‘or the fire does exceed: the hu-,
_ monts and accordmg to both . thefe,
the flame doth prefemly vanifh. C}r
elle

-



elfe laftly, they may be both equal
in their virtues, (as it is betwixt the
radical moifture and natural heatin
living creatures) and then neither of

them can overcome or deftroy the o-

ther. o o
Thofe ancient lamps of fuch long
. .duration, were of thislater kind. But
now, becaufe the qualities of heat or
cold, drynefs or moifture in the ambi-
ent air,’ may alter this equality of
proportian betwixt them, and make
one ‘ftronger than the other 5 there
fore to prevent this, the Ancients
. did hide thefe lamps in fome caverns
of the earth, or clofe monuments:
And hence is it, thatatthe opening -
of thefe, the admiffion of new airun-
_ to thelamp does yfually caufe {0 great
an inequality betwixt the flame and
- the oyl, that it is prefently extin-

guifhed. S _

* But ftill the greateft difficulty re-
~mains, how to make any fuch exad,

. proportion betwixt an un&uous hu-

mour, and fuch an altive quality, as
the heat of fire; or this equality bee
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“ing made, it is yet afurther difficul-
ty, how it may be preferved. Ta
which purpofe, Licetus thinks it
poffible to extra& an inflameable oyl
from the {tone Asbeftns, Amiantus, or
the metal Gold, which being of the
fame pure and homogencous nature
with thofe bodies, fhall be fo pro-

rtioned unto the heatof fire, that
it cannot be canfunded by it, but be-
ing once inflamed fhould continue for,
many ages, without any fenfible dimi-
nution. -~ . ...
- ¥f it be in the power of Chymiftry
to perform fuch ftrange effe@s as
are commonly experiniented in that
which they .call axruws faismisans, one:
fcrupleof which fhall give a lowder
blow,and be of greater fosce indefcent, , -
than half 2 pound of oxdinary Gun--
powder in. afcent 5 why may & not
geas feafible by the fame art to’ ex.
tra& fuch an oyl as is here enquired
after: fince it muft needs be more
difficult to make a fire which of its
.own . inclination fhall tend down-
wards, than to coarrive fuch an un-

~ Ctuous

s
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&uous liquor,’ 'wherein firé fhall be
“faintained for thany years$ without any

mew fupply? “ :

.+ Thus have I'btiefly fet- down the re-
Iations and opinionsof divers learned
men coricerning thefe perpetual lamps 3
of ‘which, though there have been o
many fundry kinds, and feveral ways
to, make, them, (fome beipg able t$
refift any vidlente of weathers; others
being eafily-extinguiftied by any little

- alteration of the air ; fofe Being in-
clofed round about within glafs; others
being open ) 5 "yet now they‘are all of
them- utterly perithed amongft ‘the ‘o-

ther rirines of tirhe 3 and'thofe Whoare

moft verfed in the fearch ‘afterthen,

have only recovéred fuch dark con-

~ je@ures,. from which ' fan cannot
clearly reduce dny evidért *principle
ﬂfﬁ may encoyrage hin;'t’? a'particular

thial. et oo s o
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CAP. XIIL ,

Concerning feveral 'aitcmpij‘gf contrie
 wing a perpetual niotion by

virtués. -

“HE fecorid way whereby the ma-
- B Kking of ‘a perpetual motion hath
been - attempted,  is- by Magnetical
wvirtues 3 which are not without fome

ftrong "~ probabilities of proving effe-. .-
Ctual - o this ‘purpofe: efpecially- - -
when we confider thdt the heavenly - *°
revolutions, ( being as the firft pat-"""*

tern imiitated and aimed at in thefe

attempts ) are all of them performed - - ...
by the help of thefe qualities.. This-.c.
great Orb of earth, and all the other

Planets being but as fo many Mag=
hetical Globes endowed with fuch
various ‘and continual motions, as

may be moft ‘agreable to the pur- -

- pofes for which they were intended.
And therefor¢ moft of the Authors

agneti;dl ' 4

who treat concerning this invention, -« -

doagree, that the likelielt way toefs  ~-~

fe@it, is by thefe kind of qualities. -
T g

It
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) It was theopinionof Pet. Peregrinus,
g;ff’"tl‘ and there is an example pretended for
‘c,;i’:t' itin Bettinus (Apiar. 9. Progym. 5. pro.
Philof.y  11).That aMaguetical Globe or Terel-
Mg Ta, being rightly placed upon its poles,
b 4 ¢.20- wwould of it felf have a conftant ro-
tation, like the diurnal motion of

the earth 3 But this is commonly ex-

ploded , as being againft all experi-

ence. . S , :

- Asbawsf. Others think it poffible, fo to con-
trive feveral pieces of fteel , and a
ues. 11.7ar. JOadftone , that by their continual
2. propa3. attra&ion and expulfion of one ano-
#4  ther, they may caufe a perpetual re-
volution of a wheel 5 ‘Of this opini-
aTve. & o were @ Taifner ® Pet. Peregrinys o
et and ¢ Cardany out of, Antonins de'Fan-
b De Rote #is. But D. Gilbert, who was more
genpeniefpecially verfed in Magnetical expe-
:”'f‘;’" riments, concludes it to bea vain and
¢ De Vi ‘grqundlefs fancy. .0 . T
yietversm . But amongft all thefe Kind of in-
lb 9.c.48. ventions, that is moftlikely, wherein

,,f'f‘; a loadftone is fo difpofed, that it fhall

¢.35.  drawunto itona reclined plane , a
"7 bullet of fteel; which ftecl’; asita-
T LT L * fcends

-
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feends near, to the load,ﬁone may. be
coritijved to fall down through fome
holc in the plane, and fo to return.
uito the place from whence at firft

it began to rove aqd bemg there ,

the . loadﬁone -will ‘agdin attradt- it

upwards’,_ nlI commg to this halej it
w II fall dowdd again ¥ an{;l {o the mg--, 3
tion fhall BF perpetu,al, as. may Be

more eaﬁly conccw.able by thip s
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“Suppofe the Ioadﬁone to "be tepr;- )
fented at 4 B, which thOugh it have
not ftrength eﬁough to attract thebul-
letC, diredtly. from' the ground, yet':

T omay. doit bythe helpof'the plancEF, -,
Now hen ‘the ‘bullet is, cpme to the
‘tX this plare, "its ‘own’ gravxty
whxch is fuppofed to exceed the
gn 1 of .the Ioadﬁone) will make '
E‘mto ‘that Hole af £+ and the
forcc it receives in this fall willcarry-
it with fuch a violence unto the other:
endof thisarch, thatit will openthe:
affage which is there made for it, and
its return will again fhut it fothat’
the bullet (as at the ﬁ:ft) ;s in
the fame place whence-it was attra- |
&ed, and confcquenﬂy n;nﬂ:rmové per- |
petually s k
But howgvér, ,tHis mven{':om may |
feem to beOf fich ftrong probablllty .
yet there are {apdry. particulars which
may, prove imfifficient sS40, < ¢
; This bullet of freel muft firft
be t« touched _and have itsfeveral poles,
R or_ elle gherc can be little or no at.’
R t#a&ion of it. Suppofe € in the ﬁeel
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to be anfwerable unte 4in the ftone ,
and to B; -In the dttra&tion; C D muft
atways bedire&ed anfyerable ta 4 J
and fothe miotion will be. more. diff-

‘eult; by rdafori there canybe norotati-

nror turning hound of the bullet, but

it.muft flidemp with the line C D, ag-

fverableto the axis 4 B, .
e Insits £all fromi Eto G, Whicﬁ
is'. motus ..elememtaris.; and- proceeds

from .its. gravity, there mult needs

. be a rotatian of- 1t, and {0 ‘tis odds

but: it happens wrong; ip. the; rife, the
poles in the:bullét being.not in. the
fane direflion to thefe inthe magnet 5
and if in-this refluxit; fhould fo, fal]
out, that .D fhould be diredted tar
wards B, there fhionld be ratheraflight
than an-atradion, finge -thofe two

endsdo repel:and not draw ene ana~’

ther. - c T ae 0
- 3, If the loadftone -4 B, have- fo
much ftrength that it can attralt the
bullet in F,. ;when it # not tyrned
raund, ‘but does only flide upon' the
plane, whereas its.own gravity.would
roulit.downwardss thenit igevident,,
S 3 the

as!



063 Didalnsy "W:NX Lib. 23
the fphere of its adivity-und ftrength
would be {o increafed wheh it approas
ches much nearer, ; that it ' would nbt
need the affiffance of the plane, but
‘would ‘draw ¥ immediately to-ic felf
without that' hilp, and fo'the bullee
would notfaltdown through the hole;
but afcendto the ftone,and confequents
-gv'ced(e its' hotion. * Forif the load-
one be of force enough'to draw the
bullet on the planie,at the diftance F B,
 theri muft:the frength of it be fufr
ficient' to ‘4ttralt it immediatly unto
3t {elf , ‘when'it is {o much nearer’ag
£ B. Andifthe gravityof thebullet
be! fippofed: fo much :to exceed the
firength of ‘theMagner, thatit cannot
draw it ‘dire&tly when it isfo near,
then will'iciot beable toattraltthe
bullet up the:plane,when it is fo much
further off. S
<" 5o thit none of all"thefe Magneti-
al experiments, which- have been as
~ yet difcovercd , arefufficient for the
éffe@ing - of ‘a ‘perpetial motion,
* though th-f¢ kind of: qualities feem
moft “conducible unto it, and pere.
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Daps - hereafter- it may be contnvcd
from them,

CAP. XIV.
The feeming ‘probability of effelting a

 comtinual motion by [olid weights in

" a bollow wheel or fpbere.

:THE third way whereby | rhe ma-
' kingof a perpetual motjon hath
been _attempted, is by the natural
‘affeion of gravity s when the heavi-
e of feveral bodies is focontrived,
that the fame motion which they give
in theirdefcent, may be abletocarry .
them up again. - AR
But againft the poﬁibxltty of any -
fuch invention, itis thus objeted by
Cardan 5 All fublunary bodles have a Sibsil.
diret motion either of afcent or de- P¢/% -
feent 3 which, jbecaufe it does refer to 5 4:;»: 4
fome term, therefore cannot be per-
petual, but muft needs ceafe when it
1s arrived at the placeunto which it
_natutally tends.
Ianfwer, thoagh this may prove

S 4 - that
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that there is no natural motion of
any particular heavy body, which is

erpetual 5 yet it doth not hinder
%ut that is.is poflible from them to
contrive fuch an artjficial revolution

~ as fhall conﬁantly be the caufe of i it

Aelf.
Thofe bodies whlch may be fer-

- viceabletothispu fofe,atc diftinguifh-

- 'p,Flud.

able into two kin

1. Solid and confiftent, ‘as welghts
of metal, or the like."
- Fluld or ﬁldmg, as water, fand,
e

- Both thefe ways have been attem-
pted by many, though with very lit-
tle or no fuccefs. Other mens con-

jeGtures in this kind you may fee. fer
j::i % down by divers Authors. It wouldbe
z. - " too tedious to repeat them over', ar
- fet forth their draughts. I fhall on-
- ly mention twonews ones, ‘which (if
I am not over partial ) feem alto-
ether as probable as any of thefe
ﬁmds that have been yet invented 5
and tillexperience had difcovered their
defe& and mfuﬂicxcncy, I dld cer-
' tainIX
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 tainly. cdnslude them tobeinfallible,
‘The firft of thefe contrivances whs

by folid weights being placed. in fome

365

hollow wheel or fphere, unto which

théy fhould givea perpetual revolu-
tigh. : For (as the: Philofopher hath
lazgely proved ) only a circula# mp-
tion can properly beperpetual.” -
"But for the better conceiving of this

inventipn, itis requifite’ that we
ri;lfbly underftand ;@?ne prinéiptesvxn
Trochilicks, or the' art of Wheel-ia-
{tfumentss. As chiefly, the relation be-
- twixt the partsof a wheel, -ahd-thele
of aBallance 3 théfeveral proportions
in the Semidiameter of a wheel, being
an{werable to thefides in a ballance,
where the weight is n’mltiplied.ac-
cording to its diftance from the cen-
e T T

'ﬁﬂ.mf,

L &¢I

Arift Me<
Chas. c. 1.
De ratione
libre ad
circulum.

. Thus.
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Thus fuppofe the center to be at
' 'A, and the Diameter of the wheel.
D C, to be divided into equal parts.
(as is iere exprefled)) it is evident ac-
cording to the former ground, that
one pound at C, will equiponderate
to five pound at B, becaufe there is
fuch a proportion betwixt their fe-
veral diftances from the Center. And
t'is not material whether or no
thefe feveral weights be placed hori-
zontally ; for though B do hang lo;a]ver

' _ than
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than C, yet this doés not at allconcern
the heavine§s, or though the plummet
C were placed much higher than it
is.at E, .ot lower at F,. yet wouldit
ftill retain the fame weight whichit
had-at C,. becaufe thefe plumeets:€ as
is'the ‘nature of althesvy bodies):do
tend downwards by:a. {iraight:ltnes:
Se that thew fevers]: giayitics are to
“be meafured by that part of thebds
sizoptal Semidiametey; whichis direft-
ly either below oraboye them. - Thne
when the plummet.G,’ thall:be moved
 eitherto &or H; it will lofe ;-of: its
former hiaymefs, -and be equally pon-
derous asifist: wére placed .in the bal-
lance at-the number 33 and if wefupe
pofe it tobe fituated:-at [ or K then
the weight of it will lie wholly upon
the Center, and not at all conduce ta
the motion of the wheel on either
fide. So that the {traight lines which
~ pafsthrough the divifions of the dia-
meter, may ferve to meafure the hea-
yinefs of any weight in its feveral fi-
tuations.
" Thefethings throughly confidered,
' ' T it
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it feems very poffible and eafie for a
man to contrive the plummets of a
wheel,: that they may be always hea-
wier in their fall, -than in their afcent,
and (o confequently that they fhould
givea perpetual -motion to the wheel
it fElf: Sinee it is impoffible for
that to remain unmoved, as long as
one fide in it is Heavier than the o-
ther. - eyt C
- For the performance of this, the
weights muat be foordered, " 1. That
in their defcent they mayfall from the
Center, and in their afcent may rife
nearer to it. 2. ‘That the fall of each
met may begin the motion of that
which fhould fucceed it. As in this
following Diagram. :

o "{W‘herie
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' Where -there are 16 plummets, §
in the nward circle,; apd as .many in;
the ontward,. ( the equality peing,
to. arif¢: From their fituation,. it s
therefore moft . convenient that the;
number of thembe even).- The eight:;
inward plummets are.fuppofed +p .be ;
in themfelves fo much heavier- than-:
theother, - that inthe wheel they may
be of equal weight with thofe a -
bove them,, .and then the fall of thefe
will be of fufficient force to’ gring

’ - down

e bV

T
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down the other. ‘Forexample, if the.
outward be each of them 4 ounces,then
the inward muftbe 5, becaufe the out-
ward 1s/d”1&ant from the center -5 of
thofe .parts, “whereof the #ward is
but 4. -Each pair of thefe weights
thoyld be ;Gyned together By a little
firigdg or ‘chain, which muft be, faftned
abeut. the migddle betwixt: the bullet

, .and\thecenter of that plummet, which

is to'fallfirft;. .and ‘at che top of . the
Othcr \ !

h\kefa kﬁllets in their deﬁ:ent ]
are at thexrﬁ@}lg&dlﬁan/c&ﬂom the
center of the wheeh,”then {hall ‘they
be ftopped, and re[t on the .
placed'to that p‘urpof'e and {oir their .

rifing, there mult'be other pins to-

keep:“them ‘i & ‘convenieiit"pofture
and diftance from the centet, left ap-:
proachmg ‘too flear _unto 1t , they’

_ thereby become” uinfit to fall, ‘when
“they ‘fhall comé' {q the tdp of the de- :

foending fide. <
~<This may be otherwift contrived’
with fome different cntcumﬁances,,

bat they wﬁi all rcdounrt r.o the {ame*
et v cﬂ“e&

L SRS
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effed. By fuch an engine it feems;
very probable, that a man may pro-
duce a perpetual motion. ; Thediftance,
of the plummets from the center in-
creafing their weight on: ong fidé 5
and their beiqg:gred to ong another,
caufing @ conflant fucceflipn in-their
falling.. -~ .y T
But riow, ~;qun. experierice T have
found this to be fallacious’s: and the.
reafon may fufficiently appear by a
calculation of the heavinefs of each
plumhmet, according to its: feveral {Ci--
tuations 5 which may eafily be done by
thofe perpendiculars that cut the dia-
meter, (as was before explained, and
is here exprefled in five of the plum-
mets on the defgending . fide), . From
fugh a cafculation it willtbe'evidant,
~ that both the Iiles of thig wheel will
- equipondérate ,} and fo conEQu_egtly
that the fuppofed inequality, whence
the motion; fhould proeeed:, .is but
imaginary _and . groundlefs. .On . the
defcending Gde, theheavines of each
plummet may  be. meafiired according
tothefe numbers, ( {uppofipg.the dis
E | ‘ ameter
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ameter of the wheel to bedmded into

‘twenty parts, and each of ‘thofe fub-
' dmdcdlnto four) ,

Tbeontnm'd i Tbe zmvard
plmmu L

On A:he afcendmg ﬁde the weéi hts
are to be teckmed ac:cordmg tot cﬁ‘
degrees. SR

Tbe oatmrd. /Tbe mamm(

~ The fumme of which laft num-
bers is equal with the formér, and
therefore - both the fides of fuch 4
wheel ;" in this ﬁtuatxon wxll equx-

ponderatee S
If
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- If it be objected,, that the plum-
‘met 4 f{hould be contrived to pull
-~ down the otherat B, and thenthede-
feending fide will be heavier than-the
other. - | | -
R For anfwer to this, it i3 confidera~
BDe; . . o g -
" 1. That thefe bullets towatds the
top of the wheel, cannot defcend till
they come to a certain kind of incll-
natiof. : - T
2. That any lower bullet hanging
upon the other above i, topull it
down, muft be conceived ; as if the
weight of it were in that point where
its ftring touches the uppers at which
point this bullet will be of lefs heavi-
niefs in refpect of the wheel; thanif it
,did reft in its own place: So that both
thefidesof it in any kind'of fituation
‘may equiponderate. _ e

% . CARF

|



374

‘. Dﬂdalu-"') or’ ; Lib.‘).
 CAP. XV.

0 whpoﬁﬂg a perpetual motion by ﬂmd
. {weigbt.r. Concerning Archimedes bis

water-fcrew. Thegreat probability of
accomplifbing this inquiry by the belp
of that : withthe falliblenefs of it up-

. .omexperiment.

-~ Hat whlch I thall mentionas the

' laft way, for the trialof this ex-
-periment, ‘is by contriving it in fome
‘water-in{trument 3 which may feem
-altogether: as probable and eafie as

- any of the reft, becaufe that element

by reafon of its fluid and fubtil na-
.ture ( whereby of its own accord it
fearches out - the lower and more nar-
row paflages)) may be moft pliable to .
the mind of, the artificer. Now the

_ufual means for the afcent of water

is eitherby Swekers or Forces, or fome-
thing equivalent thereunto; Neither {

- of which may be conveniently applied

NP e

unfto fuch awork as this, becaufe there
is required untoeach of themfomuch
or more ftrength, as may be an{wera-
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bleto the full weight of the warerthay

is to be drawn ups and shenbefides;

they; mave for the moft flact by fitg

and fnatches,, -fo that it notealily

«conceivable, how they fhonld conduce

‘unto fuch"a motion which by reafon

- ef its perpetpity moftbe regilarand ¢
equal. =~ .o SRR A IS SRR ORTRE
‘But amongft all other ways to this

purpofe, that invention of drobime-

des 1s incomparably thebeft;» whichis

Whally called Cocblea, ' or-the Watert

Jeree being framed by, the-Helicad

revolution af -a. cavity.akee: a Cy»

linder. We have;not cagy: difcourfs

from the Author himf(elf,concerning y

il‘, nor is ,-i-; ggntain Whﬂth@(‘;hﬁ}t\’@f oty

- writ any .thing to thiy purpefe. .Bue -+ -

- if he did, yet a5 the:injuty of time. _

- hath deprived us of many ether His exs ‘
cellent works, fo likewife of this, -a-

mz? ‘ the;,;.eﬂ:'k TR ‘h o

sendus {peaking of that great thip Dipsppi;

built by Hiero, %n the frfming u!;‘ Ls. ,M )

which. there were . gop Qarpenters

cmployed for.a. year together, befidés <. v

- many other hirelings for carriages, i <"

-~ Ta/ anJ . .
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and fuch fervile works; shehtions: this
inftrument s being inftead of a pumﬁ
for that vaft thips by the help of which;
ohie man might-eafily dnd" fpeedﬂy
drain out the: water, though lt were
very deep.”

L Diodorys - Smdut fpeaking of chifé
engine, tells us, ‘that Archimedes in+
vented it:'when he was in’ Egypt,
and that ¢ was ufed in-thar Couns
try-for the daining thofe pits and
lower gtounds,” whence the waters
of Nibe cbuld HOC return. merixyy
Fire3 G ipyhns uﬂ' Sarsgfondr, ( faith the
fame Author). It being-an engine fo
ingenious 'and “artificial’;, as cannot
be fufficienitly- x| reﬂ'ed or commen-

subt.l. 1 ded. .And fo (1t fhould ° ‘feem) the
f‘f“”"" «Smith in- Millain conceivéd ‘it to be,

who having without any' teaching or
information found it out, and there

- fore thinking himfelf to be the firft

e inventor, fell mad wuh the meer )oy

of it. .
The nature and manner of making

Archite8. thxs, is more !argely handlcd by Vz—
l.!o-c.lh ;mwu;g -

: Ol T he
’ AR -
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5 th'i‘é”y&ﬁ feethere is a Cylinder
AA; and'a fpiral cavity or pipe twi-
ing about 1t; according to equal revo-
lations B B.  The axis .and centérs
of its mations-ate at the points C D,
upon which"being turned, it “will fa
happen that the fame part of " the pipé:
" which was now lowermoft, ‘will pre-
fently becbmie, higher’,- fo that ‘the
water doss afcend by defCending; a=
{cending .in comparifont ‘to the whole®
jnftrument; ‘and deftending in refpect

T3 of
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of ity fewéral patts. 1 Fhis being one
of the ﬁrangzl’c wanders amongft
«ehofe many , wherein thefe Mathema-
"tical arts do. abound, that a. heavy
:body{hould rife by fallmg down, and
he ‘fartler it paffes by its own natu-
Eal thotionbfAlefcent,by fo much high-
il (i afcend ; 3 whiglrthough
dt {¢em fo evidéndy to contradiét all
ireafon and Phnloﬁ)phy ' thisin-
ftrument it may be manitefted both by
idemsonﬁrauon and fenfés {-: ,
~This pipe o cavity for § élatter
pf it, cannot. eaﬁly be ma%\af freral;

T by ;qafon of its often tur ,but
for trial;; there, might be. fuch a-ca.
vity, cut jna column of. wood and
afterwqx‘dé “cp\‘(qu over with tin

ate .

¥ . For the’ form and manner of ¢ mas

mg this ferew, Vitruviys, docs pre-

£r bc thefe two rules : -

1. That there muft be an equah-

;y obfexycd betwixt the breadtb of

the pipe, and' the dxﬁancc of lts fq~ ',

veralglrcumvolptxons, 5

.2 '[hqt there muft be fucha p:o-

. pomon

)_\,
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portion betwixt thé length of the in-
ftrument, and its elevation, as is an-
fwerable to the Pythagorical Trigon.
If the Hypotenufal, or Sérew be’s, the
perpendicular or elevation muft be 3,
and the bafis 4. -, ‘
However (wish his leave) neither
of thefe bropartiots are generally ne-
ceflary, ‘but fhould be wagied accord-
ing to other ¢cireumfttances—Asfor the
breadthof the pipe.in refpect.of itsre-
volations - i is -Teft “ac liberty, and
may be-cohtrived accprding to ‘the
quiaritity of water whichit'fhould con-
tain. The chief thing tobe confidered
is the obliquity or clofenefs of thefe
cirtumvolutions. = For the nearerthey

are untd ‘ohe another, the higher may.

the inftrument be ere@ed 5 there being
no other guide for its true'elevation
but this.- -~ - ¢ ot
" "And becaufe the right underftand-
ing of this particular is one of the

principal matters that' concern the

ufe of this engine, _therefore I fhall
- endeavour with brevity'and perfpi-
euity, to explain it. - The: firft thing

-

279

David Ry
valt. Com,
in Archim.
opera, exw
ters,

T 4 - ta



a8o

D#dalue; or,  Lib. g
tobe inquired after,is what kind of in
clination thefe Helical revolutions of

.the Cylinder have unto the Horizon;
- hich may bethus foundoyt.

- LA

—IpEJB

" Let 4 B reprefent a Cylinderwith

N

B2 PO S

two perfe revolutions init ; unto
which Cylinder . the perpendicular
fine C D'ssequal : the bafis .D E b
}ng'.fuppo:féj‘ -to be double unto the
compafs ‘or circumference. of the
Cylinder. - Now it is certain that the

angle C'ED, is the fame . with that

by which the revolutiaps on the Cy-
linder are framed 5" and that the line
E €, it comparifan to the hafis E D,
does ‘fhew the inclination of thefé
revolutions unto the Horizan. The
grounds” and ‘demanftratjon of this,
are moye ﬁ‘llfyl fet down by Guidws
hgl;ql’dm, inhis Mechanicks, “and that
e SRR IR . Otth‘.

,,,,,
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‘ather. Treatife De Cochlea, whichhe

writ purpofely for the explication of

this inftrument, where the fubtilties-

of itarelargely and excellently hand-.

lCd- B R T
Naw if this Screw which was be-

fore perpendicular, be fuppofed to
decline unto the Horizon.by the an-:
gle FB G, asin this{econgd Figures

[ SN . :

then the inclination of therevolutions -

init, will be increafed by the angle - - . =
EDH, ‘though thefe revolutionswill = >~

Rill remain in akindof afcent, fothat” "7 "7

water cannot-betarned through them.. - -

. Buw
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But now' if the Screw be placed fo
far declining , that the -angle of its
indlinatiorr. £ B G, be k6 than the
ahgle EC D, 1A the triangle, as in
this other Diagram under the for~

. med 5 ehiert- thie revelutions of ‘it will,

" See afur.

ther expli-

cation of
thisinV-
baldus de

Cochler,l.

3 .PNqui "

defcend to: the Herizon, as docs the
litie E:C, ‘and it fuck apoftare, if the
Screw be 'turned toahd ,’ water will
afcend through its cavity. Whence
it is eafig:ta conceive the certain de-
clination ‘Wherein any Screw imaft-be
placed for its own'conyeyarice of wa-
ter upwards. Any -peint-betwixt H
and D, beingin defcent. 5 but yet the
more the Srew declines downwards
towards %, by fo much the more wa-
ter will becarried up by it.

If you"would kuow the juft quan»
tityof water which every revolution
does contain and carry, according to
any inclipation of the Cylinder, this
may be eafily found- by afcribing on
it an Ellipfis, parallel-to-the Hotizons
which Edipfiswill fhew. how much of
the revolution is ¢mpty,and how much

The
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-+ 'Thd true inclination of the Screw
.being found, tafgether - with ‘the cer»

tdir quantity of water. which every
* Helix doescontain it is further.cone

fiderable ; that*the water by this -
firument does dfcend: naturally of it

16, withoixt afty _vielence or: labour,
and.ithar - the! heaningfs of.it-doth lie
~ chiefly. upow:the centets @5, axis. of

.the Cylinder; both it fides,being of

eqund weighx(&ithﬂbelﬂl@)s' $o that Lid.L3:
(it fhould feem ) though we fuppefe k-4
cich fevolutiontahaveanequal quan-
tity bf; water 5 wyﬁtxthq-ﬁerew#weill
pesHain: w.tth'xanyf pal't' llpWill’dfr( aC~
dording os. it dHall be ' fet }- without
tusiing it {elf either way.: Andthere-
fore the: leaik: (irength being: added:
ta either of -its fides, (hould- make it
defcend,. according to that: comimon: 5, o ..
Maxime :Of dnghimedes 3 any addition posd, sup,
will .. make that . .which equiponde- pof.3.
rates-with another , :tg tend down-
Wards.’;~ S I S S

. But now, - becaufe thaweight of
this inftrument, and the water in ity

dags Jean swholly  upon..the. asis,

hence
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héneé wie(faith@ibaldn.) chatthe gra-
ting and ‘rabbing of the@ axesagainff .
the * {ockets’ wherein. they-are placed,;
wilb caulefome ileptitudeandurefiftens
oy tothit Yotatiomof sthe Cylinder;
which Weuld: otherife- enfue. upon
the additonof thy texft weighitto anyt
one fides’ FBii;gdithﬂli fame ﬁ;hbr}
any powee thatiis groaver;thap.this
““ref?i’ﬁéné)t‘: which {Bo%b arife:from' the .

8 gy il ferve-forlthd Yurning of it

Rt round:’ -7 NSH (“v;;-a: SR IRNNTE ::.:L'
- Thefeehings cotifidared: topether;ic
- will hehcegppear,how a perpettal mo=
tion may-f¢em eafily :contrivable::::For
~ if 'there viere but flicha water-wheel’
7/ made orthisinftrumens, * upon whichi
the fireamithat is carried ap,’ may faull]:
in its defcent it would turn the fcrew:
.5 «yound, and by that- means convey ‘as
_ o miGich WatErup; as is required tomove.
2213t 5 fothat the motion mult needs  be’
continual ;- fince the. fame . weight:
which in its fall does turn the wheel,

isby the rurning of ‘the Wheel carried

upagainto oo Ut L
. Or if the ‘water falling upon one
. i Ll ’ ’ . ™ whcely
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wheel would not be forcible enough
* for this effe&t, why then there might
be two or three, or more, according as
thelength and elevation of the inftru-
- ment will admit 5 By which means the
weight of it may be {o multiplied in
the fall, that it fhall be equivalent
to twice or thrice that quantity of
water whichafcends. As may be more
plainly difcerned by this following
Diagram. .

o L

- ekl o3
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Cap.1s. Machanioal Motions.
. Wherethe :figu,rc L-M; at.thebat-
tome does reprefent a woodpty Cylin-
der with Helical cavities:cut in-t,
which at 4 B, is {fuppefed -to be co-
vered over with tin plates, -andthree
water-wheels upon it, HIK. The
lower ciftern which containg the wwa-
ter being CDD. . Now thisCylinder
being turned round , all: the water
- which from the cifternafgends through |
it, will fall into the veflel at :E, .and
from that veflel being  ¢onveyed up- -
on the water-wheel £, fhall confe- Thereis
quently give acircular ymetien o fi;g":"n:
the whole Screw.: Or if this-alone triyguce”
fhould be too weak for the-turning tothis -
of ‘it, then ;the f3me .water -which purpofeid
falls from the wheel H, being recgi- Z‘iﬁ“""ﬂ
ved into the -other -veflgl &, may I’rog];n.‘;;
. from thence again' defcend on the Prop. 1o.
wheel 15 .by: which means the force b vilt,
of it will ‘be donbled. - And.iif this ;dyancymg
be yet infuffieient, then miay-the wa- than’tis
ter which.falls.on the 'fecond wheel ,.hffz'_oj
I, be received rinto the'gther vefis] POF
G, and from thenpe,again defoend on
the third wheel.at X : and b for.ias
o ‘ mapy
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many other wheels, as the inftrument

~ is.capable of. So that befides the

reater diftance of thefe three ftreains
om the center or axis, by which they

-are made fo much heavier ; and be-
‘fides, that the fall of this outward
-water i4 forcible and violent, whereas

the afcent of that within, is natural;
Befides all this, there s thrice asmuch

- water toturn the Screw, as is catried

upby it.
But on the other fide; if all the.'

- water falling upon one wheel, would
! ‘be able to turn itround, ‘then half of
. it would ferve with two wheels s 5 and
+ the reft may be fodifpofed of in the
. fall, as.to ferve unto fome other uﬁ:‘-

* fuldelightful ends.

When 1 firft thought of thxs in-

B vention, I could fcarce forbear with

“,7 " Archiniedes tocry out fueme Svema 3 It

" feeming fo infallible a way for the

" effeiting of a perpetual motion, that
o -nothmg could be fo much as pro-
~ bably’ ob)e&cd againft it: But up-

on trial .and experience I find. 1t

: aleogethet infaflicient for any fuch

purpof'e
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purpofe, and that for thefe tworeaa ,

fons:
t. - The water that a(‘cendg will not

. make any cqnﬁderable I‘tream in- the
fall.-

" 2. This ftream (though multxphed)
‘will not- ‘be of force cnouglr toturnas
bout the Screw. _ -

1. The water’ afcends %ently and»

by intermiffions,, but it fafls continu-
ately and with force 3 éach of the
three - veflels being fuppofed full 4t

the firft, that fo the welght of the

Water in them might add the
ter firength. and {wiftnefs to th¢
ftreams that defcend from ' them,

- Now this {wiftnefs of motion wxll

caufe fo great 3 differemcé betwixe

them, that orie of thefe little frreams

ma f‘pend more water in the fall,

than a ftreatn fix times btgger m the -

afcent, ‘though- we fhou
- bothof théemto be continuate s Hoty
-much more then, when as the afcen-

- ding water i vented by fits and -
intermiffiorts, every circumvolution -
voxdmg only fo much as is cons

; \4 tained

fappofe
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tained in one Helix? And in thispar-
ticular, one that is not verfed inthefe
kind' of experiments, may be eafily
deceived. o , S
_But fecondly, though there were

- fo greaca difpropertion, yetnotwith-

. ftanding the force of thefe outward
ftreams, might well enough ferve for
the turning of the Screw, if it were
fo that both its fides would equipon.
derate, the :water being in them -(as
"Obaldys hathaffirmed ). - But now up-
‘on farther examination, we fhall find

~ this affertion of his, to be utterly a- -

inft both reafon and experience. And
erein .does confift the chief miftake

_ of, this contrivance. - For the afcend-
‘ing fide of the Screw ismade by the -
. water contained in it,fomuch heavier
than the defcending fide, that thefe
‘outward {treams thus applyed, will not

- be of force enough tomake them e-

;quiponderate, much lefs te move the
whole. As may be more eafily. difcer-

ned by this figure. o

]
- Where |
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‘Where A B, ‘reprefents a Screw
covered over,” € D E one Helix or re-"
volution of it, C D the afcending
fide; 'E D the defcending fide, the
point D the middle. The Horizon-'
tal line C F , fhewing how 'much of
the Helix is 'filled with - water, viz.
of the afteriding fide, from C the bes
gihning of the %félix to D'the middle

. of it; and on the defcending fide, = °
from-D the middle, to the -point G,
where the Horizontal does cut the
Helix. Now it is evident that this-
latter part DG, is nothing near fo'
much, and confequently not {o heavy

" as the other D'C.. And thus is it
in‘all the other revolutions, which as

. they are either more, or larger, fo
R Va2 ~will



. Dadalusy.. or,.~ Lib.as
will the difficulty of this motion be
increafed. ~ Whence it will appear,
that t bugwatd {treams which de-
fcend ghuft be of -fo much farce as to
countervail -all that wcjght hereb
theafcénding fideinevepy one pf thefe
revolutions docs “gxcéed thg" other s
And though this Mmaz-bc‘e fglted by
making-the—Water-wheels larger, yet
then the motion will be fo ﬂqgw, -sg'at
theSerewwillnpt be able to fupply the
gutward {treams. -y i o
., There. is. another, ‘contrivance fo.
this -purpofe” mentioned by Kircher .

- de Magugre, . 2. p- 4. depending upon

the heat of the Sun, andthe force.of
winds, but it is liable o fuch abun-
dance of: exceptions; that itis fcarce
worth the mentioning, and doesby nq
means defexve the  confidence of, any

3 SEESrae
ingenioys Artift.

. Thus have Ibriéﬁ}%zﬁé’fp{éihe& thg
probabilities and defects of thofe fube

| ¢il contriyances, ‘whereby the making

of a perpetual motion hath heen, at-
ferepred, 1 wouldbe Joth to difeous

fogs . the coquiry of any ingenjous
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Artificer, by denying the poffibility of
effecting . it with any of thefe Me- .
chanical ,helps; But yet (I conceive ) ofbefore

_ if thofe principles which concern the g 1.
" flownefs of the power in comparifon
 to the greatnefs of _the weight, were
rightly -underftood,. and thyoughly . -
confidered, they would make thisexs ° .. .
periment. to feem (if not altogether SRR
impaffible. yet ) - much more difficule ..
than atherwife perhaps it will appear.-+ . .
However, the inquiripgafterit, capnot - -+
~ but defave gur endeayours, asbein(g BN
Meghanica] fubtilties. Apd(agitisin .o~
the fable. of himwho dug the, Vine-
yard, for a hid treafure, though he-did

ot find the money, ryet he_thereby
mads;the graund more fruitful , 0)
we donot attain to the effet

of this partigular, yet our {carch-
ing after it may difeqver {o many o
ther excellént fubtilties as fhall abun-
dantly .rq:ompgn,cc._the’]abou: of out
CENQUNY. . gLt
"And then’ befides, ‘i may be anos
ther encouragement to confider the
‘\.: VR = . . Pleafugc

thoy
ing Q

'
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 pleafure of fuch {dpeculations; which:

¢ ..~ do Tavith agd -fublime ‘the thoughts

" with more clegr ‘angelical -content-

-+ - ments.  Archimedes was generally fo

taken ‘up in the delight of thefe Ma-

: thenfatical ftudiés 'of this  familiar

smoizsy Sirenm,: (as Plutarch- {tiles them ) that

me.‘% he forgot both* his meat and drink

~ Pimarch. and other neceflities of ‘natures nay,

sareeb. that' he negle@ted the faving of his

FJoewTit- [ife i'when that!’ fude folder in the

G, pride-and haft, of - viGory ;. weuld

viler, not. give him"“leifiire to “finith his

Maximl. demonftration: ~What a ‘rivifhrhent

$-67¢  was that, when'having found out

the‘way to meafure Hiero's'Crown,

' he Jedped outof the Bath,: dod (‘as

if he were {uddenly pofleft) ‘rin na-

ked up and dowrt’ crying fuemea’ivgnea !

It is ftoried of Thales, that in his

joy -aftd” gratitude ‘for one of thefe

- Mathematical “inventions, ' h¢' went

prefently to thé Temple, afid there

‘offered up a folemn facrifice. And
Pythagoras upon the like qccafion is

related to have facrificed 4 hundred

oxen. * The juftice of providence ha-

R ving
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ving fo contrived it, thatthe pleafure
which there is in the fuccefs of fuch
inventigns, fhould be proportioned to
the great dlfﬁculty and labour of their
inquiry.

\
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