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.To His Highnefs the Prince
Ele&or Palatine.

May 1t pleafe Y our Highnefs !

Should not thus have prefented my
diverfions, where I owe my ftudy
and ‘bulinels, but that where all
# dite, a man may not juftly withe
“hold any part.
| This following Difcourfe was compofed
Joue years fince at vy [pare hours in the
Oniverfity. The Subjeit of itis mixed
Mathematickss which I did the rather ar
feuch times make choice f::-f, as being for
tke pleafure of it,meore proper for recrea-
tion 5 and forthe facility,more [utable to
#2y avilities and leifnre.

L fhould not, Sir, have been ambitions
of any foGreat (Iconld not of any Bet-
tEI‘) P;?f:'ﬁm{gf.’j had not w2y velation both
eugaged and ewmboldued meto this Dedi-
cation, : |
 They that know your Highnefs how
great an enconrager you are,and how able

Fa | -:': :?
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The Epiftle.

a Fudgein all kind of ingenions arts and- :
litgrature, gmft needs | acknowledg your i
preffitres and low condition to benone of
the leaft raifchiefs (amongft thofe many
other) under which the Comutonwealth
of Learning does now fuffer. f

It would in many vefpeét'ssmuch conduee !
to the general advancement of religion

- L i .

and learning,if thereformed Churches, in

whfe canfe and. defence your family hath {1
[o deeply [fuffered, were but effectually  §\;
g

mindful of theirengagements to it. And
pacticularly, if thefe prefent unbhappy dif- .
ferences of this Nation did not occafipre |
too mnch forgetfulnefs of their former
zeal and prqﬁjﬁﬂﬁj ﬁ:'r the vh‘ldicating
of your family, andite reftoring of your
I_-};:gf{-ﬁ%r}:} ihe E'.ﬂﬂiﬂg and rii'f.‘ﬁﬁzpfj-ﬂ]- .
went of which, together withtke increafe B
of all heavenly ble[[ingsupon your High- "
yefs, [hall be the hearty dazly prayer yf‘;.

Your Highnefs i
B
4 Molt humble and moft devored t
(crvanc and Chaplain, i

FOHUN WILKINS
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TO
THE READER.

T is related of Heraclstus ; that when
his Schollars. had found him in a
Tradefmans fhop , whither they were
afhamed to enter, He told them, Luod
neque tali loco dii defunt immortales, that the
gods were as well converfant in fuch places
as in otherss Intimating that a divine pow-
er and wilfdome might be dilcerned evenin
thofe common arts, which are fo much de~
fpifcd ; And though the manual exercife
and pradife of them be cfteemed ignoble,
yet the ftudy of their general caules and
principles cannot be prejudical toany other
(though the moft {zcred ) profeffion,

It hath been my ufual cuftomin the courfe
of my other ftudies, to propoft divers Mathe-
matical or Philofophical inquiries, for the
recreation of my leifure- hourss arnd asIcould
gather fatisfation, to compole themto fome
form and method.

Some of thefe have becn formerly publi-

A a {hed,
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To the Reader.

ihed, and Fhave now ventured forth this
difcourfe 5 wherein befides the great delighe
and pleafure ( which every rational Reader
muflt needs find in fuch notions as carry
with them their own evidence and demon-
ftration) there is alfo much real benefit to be
learned ; particularly for fuch Gentlemen as
employ their efates'in thofe chargeable ad-
ventures of Drawning, Mines, Cole-pits,&c.
who may from hence learn the chief grounds
and pature of Engines , sand thereby mege
calily avoid the delufions of any cheating
kmpoftor:: «And alfo for fuch cammorn Artg-
ficexs,as axe well skilled in the praétife of thefe
arts, who.may be much advantaged by the
right underffanding of their grounds and
Theory.

" Ramus hath obferved, that the reafon why
Germany hath been fo eminent for Mechanical
inventions, is becaufe there have been pub-
lick: Le€tures of this kind inftituted among (¥
thém, and thofe not only in the learned
languages, butalfo in the vulgar tongue; for
the capacity of every unletter’d ingenious
Artificer, | =
~ This whole Difcourfe T call Mathemasi:
cal Magick, becaufe the art of fich Me-
chanical inventions as are here chiefly infifted
upon, hath heen formerly {o ftyled; and in
allufion to vulgar opinion, whichdoth com-
monly attribute zlt fuch firange, operations
G i unto’
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To the Reader,

unto the power of Magick 3 For which rea-
fon the Ancients did name this Art @avpa7e-
Fom7iniy, or Mirandoruwmn Effetrix., _
The'firlt book is called Archimedes,bécanfe
he was the chicfeft in dilcoveripg of Mecha-
nical powers. ki
The {econd-is ftyled by the nameof De-
dalusywho is related to be one of the firfk and
moft famous among(t the Ancients for his
skill in making e4utomata , or {el{-moving
Engines 3 -both thefe being twg of the firfk
Authors that did reduce Mathematical prin-

ciples unto MMechanical experiments.

Other difcourfes of this kind, are for the
moft part large and voluminous, of great
price and hardly gotten 5 and befides, there
are not any of them (that [ know of ) in our
vulgar tongue, for which thefe Mechanical
arts of all other are moft proper. /' Theft in-
conveniences are here in fome meafure reme-
died,together with the addition (if I miftake
not) of divers things very confiderable, and
not infited upon by others.

e ——e e
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The. Contents and Method of
this fullnwing- Difcourfe.

The firft Book,

Chap.1 .THE excellency of thefe Arts.
| Why they were concealed

by the Ancients. The Authors that
have treated of them.

Ch, 2. Concerning the name of this Art,
Lhat it may properly be [Fyled liberal,
The fubject and nature of it.

Ch. 3, Of the firft Mechanical faculty,
the Ballance, ° :

Ch.4. Concerningthe fecond Mechanick
faculty, the Leaver.

Ch. 5. Howihe natural motion of living
ereatures is conformable to thefe arti-
ficial rules.

Ch. 6,
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A Ch. 7. Concerning the Pulley.

e

|
| The Contents.

| Ch. 6. Concerning the Wheel.

1

Ch. 8.. Of the Wedg.

| Ch. 9. Of -the Screw.

| Ch. 1c. An inquiry into the mﬁzgmfﬁre:ﬁ

works of the Ancients,wwhich much ex-
ceeding our later times ray feem 10 in-
fer a decay in thefe Mechanical arts.

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

Ch. 12. Concerning the ﬁ-:*?‘f-‘.? of the Me-
chanick facultiess particularly,the Bal-
lance «#d Leaver. Howthey may be
contrived to move the whole world, or
any otker conceivable weight.

Ch. 13. Of the Wheel, by multiplication
of which, itis eafic tomove any imagi-
nable weight,

Ch. 14.
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The'Contents.
Ch. 14. Concerming the infinite firenothi
of Wheels, Pulleys, and Screws s;

that it is poffible by the ninltiplication: |

of thefe,to pull up amy Oak_by the roots:
with a hair, lift it upwith a firaw, or
blow it up with ones breath, or to per-

Jormthe greavéftlabour with the leaf?
power.

Ch. 15. Concerning the proportion of

Hownefs and fwiftnefs in Mechanical

#20kions.

Ch. 16. That itis poffible to comtrive
Juch an artificial motion as fhall be o f @

Jlowniefs proportionable to the fiviftue [

of the heavens.

Ch. 17. Of fiviftrefs, how it maybe i
creafed to any kind of proportion. Con-
cerning the great force of Archimedes
bhis Lngines. (}f the Ballifta.

Ch. 18. Concerning ‘the Catapultz, or

Hwaines for Arrows.
& )

Ch. 19. 4 comparifon  betwixt thefe

ancient
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The' Contents,
ancient Bngines, and the Ghn- pﬂwder

S rqﬂrffmem.r »ow m ﬁﬁ

| Ch.20. Thutit is pﬂﬂibile b ca#tﬁ?ﬂe ﬁm‘fﬂ

an artificial motion , as iy be e-

gually [wift with the ﬁfppaﬁ-d motion
“of fbe bmwm. AR

The ﬁcoﬁ& Bﬂok

Ch. 1 7Y ™NHE divers kiwds of Automas
ta, or Self-movers : Of Mills.
“Of shexcontrivande of\feveral motions

by rariffedaiv. Abrief digreffion con-

EEI‘HIHg Wmd—gam

Ch. 2. Of afm!mg wamt that maey
without horfés bedrivenonthe land
by the wind, as fhips are on the fea.

Ch. 3. Concerning the fixed Automata,
Clocks, Spheres reprefenting the hea-
we;u!; motions. Lhe feveral excellen-

~ cies that ave moft commendablein futh
&gezd ﬂf raﬁmwﬁfe;,

Ch. 4
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The Contents.

4. Of the movable and gradient

Autﬂmata reprefenting the. motion
of living creatures, wvarions [ounds,

of - birds, or beafts, and Jomerof - them

ﬂrtszc:te

Ch s. Concerning ihe poffebility ﬂffm-

wting an Ark for fubrearine Navigati-

ons.The Difficulties and Conveniences”

ﬂf ﬁu!:ﬂ a contrivance.

Chi 6. Of the 2olant Autothatas A3
+chytas bis Dove,and Reglomontanus |
i Eagle.- \The pojﬁbrht}- and great |

w_feﬁdﬂeﬁ of ﬁwh‘frzwem;éﬂ;r. g

Ch. 7. Concerning the Art ﬂf ﬂ_;,}ﬂg.
. Fhe feveral -ways wberaé; $his bath
heen, or maybe attempted.” ..

Ch.8. Avrefolution of the two fﬁfefdrf

freulties that feevatooppofethe poffibi= § |

frr}r of a flytug Chariot

Ch 9. Of a perpetual motion, . The feens-

ing facility and real difficulty ' of
any fuch comtrivance. Tbe feveral |

#ﬂjf
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The Contents.

Ways whereby it hath been attempted,
pdrh‘c#i'ar& by Chymiftry.

Ch.1c. Of fubterrancous Lantps, di-
wers biftorical relations concerning
their duration for.many bundred years
together.

Ch. 11. Several opinions concerning the
nature and reafon of thefe perpetual
Lamps.

Chap. 12, The moft probable conje-
Fure bhow thefe Lamps were fra-
med.

Ch. 13. Concerning [everal attemspts of
contriving aperpetual motion by mag-
netical virtues,

Chap. 14. The feeming probability
of zﬁe&iﬂg a continual motion by
folid weights in a bollow wheel or

ﬁ'b;rﬂ.
Bass - Ch. 15,
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The Contents:

Ch. 15. OF compofing a perpetnal biotton
b ﬂﬂzd weights.  Concérwing “Arehi-
medes his water-[crew. Thegreat pro-
bability of accompliflisng this inmguiv'y
by the belyof that, with r}reﬁn‘}?bl’m
nefs of it npon E.x*pmfmem %
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ARCHIMEDES,

OR,

Mechanical Powers.

T be firft Book.

CHAP.1
The excellency of thefe Arts. Why they

were concealed by the Ancients.  The
Authors that bave treated of them:

LL thofe wvarious ffudies a-
bout 'which the {fonsof men
do bufie their endeavours ;

may begenerally cnmprlﬁ,d.
under thefe three kinds:

Divine.
3 Matural.
¢ Artifictal: 3
B Td
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Archimedess or, Lib. 1.

To the firlt of thefe, is reducible,
not only the fpeculation of Theologi-
cal truths, but alfo the pradtife of
thofe virtues which may advantage
our minds in the enquiry after their
proper happinefs. And thefe arts a-
lone may truly be ftyled liberal,

ue liberum facinnt hominens, quibus
cure virtws eft , (faith the divine Sto-

1ck ) which fet a man at liberty from
his lufts and paflions.

To the fécond may be referred all
that knowledg which concerns the
frame of this great Univerfe, or the
ufual courfe of providencein the go-
vernment of thefe created things.

To the lalt do belong all thofe
inventions, whereby nature is any
way quickned oradvanced in her de-
fetts: Thefe artificial experiments
being (" as it were) but fo many Effays,
whereby men do naturally attempt
to reftore themfelves from the firfk
general curfe nflicted upon their la-
bours.

This following Difcourfe, does
properly appertainto this latter kind.

Now




Cap f. Meﬂmniml Powers.

Now Art may be faid, cither to
imitate nature, asin hmmmg and pi-
tures; or to belp nature, asin medi-
eine 3 or to overcome and advance na-
turc, as in thefe 'Mechanical difci-

plines, Which in this refpect are by

fo much to be preferred before the
other ;" by How much their énd and
pnwer 1s more excellent,’ Nor are
they therefore to be efteemed ' lefs
noble, ‘becaufe ‘more praﬁtml fince
our Belt and mo {t' divine Knowledg
15 intended for a&tion, and thofe may
juftly be “counted ‘barren” ftudies,
which do not conduce to pradtife as
their propet end:

Btit {0 apt are we'to contemh f:“ery
thmg which ‘1§ ¢ommon, that the
ancient Philofophers _Eﬁeemtd it a
great' part of Wifﬂum, to conceal
their learning from vulgar apprehen-
fion or ufe, thereby the better to
maintain it in its' due honour and
refp sect. . And therefore did they ges

'neralljr vail all their Arts and Scien-

ces, under fuch myftical expreflions,
as might excite the peoples wonder
B 2 and,
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Archimedes s ory  Lib, 1.

and reverence, fearing left a more
ealic and, familiar, difcovery, might
expofe them to contempt. Sic ipfa
myfteria fabularum cuniculis operiun-

Macrobius tur, [ustneatibus tantum viris, [apientia

Somn,
Scip, [ 1,
i

interprete,veriarcani con ﬁ‘ﬁf 5 Contenti
Jint reliqui, ad wenerationene , figuris
defendentibus a vilitate fecretum, {aith
a Platonick.

Hence was it, that the ancient Ma-
thematicians did place all their learn-
ing ‘1 abftrated fpeculations,refufin
to debafe the principles of that noble
profeflion unto Mechanical experi-
ments,. - Infomuch, that thofe 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 thofe artificial  wonders
that might be wrought by thefe arts,
as Dedalus, Archytas, Archimedes, ¢c.
were notwithftanding fo much infe-
¢ted with this blind fuperftition,  as
notto leaveany thing in writing con-
cerning the grounds and manner ¢f
thefe operations.

g;niﬂ-
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Cap. 1. Mechanical Powers.,

vis. tantum tamqne ﬁﬁgﬁf{arem (Feomee-

« 10,

trie ufum, Archimedes, [ingularibus ex-

emplis, @ admirandis operibusoftende-
rit, propter gue non bumane fed diving

feientie landem fit adeptus, befit tamen

in illa. Platonis perfuafione, nec ullam
Mechanicam literam. prodeve voluiti
By which means, .pofterity hath
unhappily loft, ‘not'enly the benefit
of thofe particular difcoveries; but
alfo the proficiency of thofe artsin
general. For ‘when once thelearn:
ed men did forbid the reddeing "ot
them to particular ufe and vulgar
experiment , othersdid thereupon re-
fufe thefe ftudies themfelves, as be-
ing but empty and " ufelefs {peculatt-
ons. - Whence “it came to pafs, ‘that

the {cience of Geometry was {0 unt= Per. Xam.

Schol Ma=

verfally neglected, receiving httle or
no addition for many hundred years
together.

Amongft thefe Ancients, the di-
vine Plato is oblerved to be one of
tha greed {ticklers for this fond

B 3 opinion

| —
LREHT.

Quintilian {peaking to thisipur: Luin.l.x
pofeof Archimedes, {aith thus: Quam-

o
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«Archimedes 5 or;, Lib, y.

opimion , {everely dehorting all his
followers from proftituting Mathe-
matical principles, unto common. ap- |
prehenfion of praétife. Like the en- | 1
vious Emperour T7berins, who is re- W
| ported to havekilled an Artificer for
i making glafs malleable, fearing left
8 thereby the price of metals might be
debafcd. - So he , in his fuperftition -
to Philofophy, would rather chufe il
to deprive the world of all thofe ufe- '
ful and excellent inventions which
might be thence contrived ., than to
expofe that profefiion unto the con-

tempt.of the ignorant vulgar.
But his:Scholar driftotle, (as in ma-
| ., 1y other particulars, {o likewife in
A vt thisadid jultly oppofe him, and be-
| came- himfelf one of the firk Aun-
| thors that hath writ any methodi-
‘ cal Difcourfe concerning thefe arts s -
; chufing rather acertain and general f
i benetit, before the hazard thar might 1
ey accrue from the vain and groundlefs |
i difrefpedts of fome ‘ignorant perfons.
Being o far from clteeming  Geo-
i metry dithonoured by the applicati-
i 3 . Orl

1.
e

- S
B 5l
S L A

Plin.Nat,
55 I,36,¢016,

_-‘;f IJ:?'I
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Cap. 1. Mechanical Powers.

on of it to Mechanical practifes, that
he 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 pofie(s all their
learning , as covetous men do their
wealth, only in thought and notion;
the judicious Ariflotle , like a wife
Steward, did lay 1t out to particular
ufeand improvement, rightly prefer-
ring thereallity and fubftance of pub-
lick benefit, before the (hadows of
fome retired {peculation, or vulgar
opinioil.

Since him there have been divers
other Authors, who have been emi-
nent for their writings of this na-
ture. Such were Hero Alexandriznus |
Hero Mechanicus, Pappus Alexaundri-
sus, Proclus Mathematicus, Virtuvins,
Guidys Obaldys, Henricus Mowantho-
liws,Galileus,Guevara, Merfennus, Bet-
tinus, ¢c. Befides many others, that
have treated largely of feveral en-
gines, as Augnfline Ramelli, Vittorio
Zoncha, Facobus Beffonins, Vegetius,
Lipfins. b 4 Mot
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Archimedes 5 or, . Lib.y,

Moft of which Authors I have
perufed, and fhall willingly acknow-
ledge my felf a debtor to them for
many things in this following Dif-
courfe. - |

CAP. IL

Congerning the name of this Art. That
it meay properly be ftyled liberal. T he
Jubjet and nature of it.

B He word Mechanick_ isthought
Polyorcet. to t_:ff: derived dud ¢ y.ixuf X avey,
L 1.Dis~ wmltuie afcendere, pertingere: intima-
foge 3. ting the efficacy and force of fuch in-
E:ﬁgg K ventions. Orelfe waes uh yalroy (faith
abfurd E- Enflathing ) quia hifcere non finit, be-
tymology caufe thefe arts are {o full of pleafant
impofedby variety, that they admit not either of

f:ﬂe%m {loth or wearinefs.

ineisme-  According to ordinary fignificati-
chafur,as on, the word is ufed 1n oppofition to
:JF':,}‘;{;{” the liberal arts: whereas 1 propriety
weeanda- O {peech  thofe employments alone
dulterate may ' be {tyled 7lliberal , which re-
{;“'(11;‘;; quire oncly fome bodily exercife, as
} - manufactures, trades, &c. And onthe

- Con-




o] Cap. 2. Mechanical Powers.
#{ contrary, that difcipline which difco-
wi-§ wvers the general caufes, effects, and
.*:tz properties of things, may truly be e-
i4 fteemed as a [pecies of Philolophy.

| - But here 1t fhould be noted, that
= L this art 1s ufually diftinguithed nto a

“twofold kind: Pappus
| 1. Rational. Proem. in
2. Cheirurgical. s

The Rational is that which treats; g

{ of thofe principles and fundamental

wit| notions, which may concern thefe

i | Mechanical praétifes.

The Cheirurgical or Manunal , doth

.| refer to the making of thefe inftru-

i 4 ments, and the exercifing of fuch par-

« | ticular experiments. As in the works

+1 of ArchiteCture, Fortifications, and

{1 the like.

|  The firlt of thefe, isthe {ubject of

i 1 -this difcourfe, and may properly be

| ftiled liberal, as jufily deferving the
- profecution of an ingenuous mind.

For if we confider it according toits

| birth and original, we fhall find 1t
| to {pring from honourable parentage,

being produced by Geometry on the

one

Collelt.

= 2§
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Archimedes s or, -~ Lab.1.

one fide, and #natural Philofophy on
the other. If according to itsufeand
benefit, we may then difcern that to
this fhould be referred all thofe arts
and profeflions fo neceflary for hu-
mane fociety, whereby nature 1s n(}:ﬁ

only direfted in her ufualcourfe, but™

fometimes alfo commanded againft
her own law. The particulars that
concern ArchiteCture, Navigation,
#lusbandry, Military affairs, &ec. are
moft of them reducible to this art,
both fortheir invention and ufe.

Thofe other difciplines of Logick,
Rhetorick, &ec. do not more protect
and adorn the mind, than thefe Me-
chanical powers do the body.

And therefore are they well wor-
thy to be entertained with greater |
mduftry and refpect, than they com-
monly meet with in thefe times s
wherein there be very many that pre-
tend to be mafters 1o all the liberal
arts, who {carce underftand any thing
in thefe particulars.

The fubject of this art is concern-
g the heavinels of feveral bodies

or
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Cap. 2. Mechanical Power:.

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 violent and artifical motion, as
Philofophy doth to that which isna-
tural.

The proper end for which this art
is intended, is to teach how by un-
derftanding the true difference be-
twixt the weight and the power, a man

y add fuch a fitting {upplement
tu 1ht‘: ftrength of the power, that 1t
{hai] be able to move any conceiva-
ble We:ght, though it fhould never fo
much exceed that force which the
power is naturally endowed with.

The art 1t felf may be thus deferi-
bed to be a Mathematical difcipline,
which by the help of Geometrical
principles doth teach to contrive fe-
veral weights and powers, unto any
kind, either of motion or reft, accord-
ing asthe Artificer {hall determine.

If it be doubted how this may be
efteemed a fpecies of Mathematicks,

Wh{:n asit treats of weights, and nm de centro
ok grevitatis.

Dav. Ri-

pm‘_ﬂ inlib,
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of quantity 5 For{atisfaction to this,
there are two particulars confiderable.

1. Mathematicks in its latitude 1s 11+
{ually divided into pure and mixed.
And though the pure do handle: one-
ly abfirall quantity in the general ;: as
Geometry,Arithmetick : yet that which
15 mixed doth confider the quantity
of fome particular determinate fubject.
So Aftronomy handles the quantity of
heavenly motions, Mufick of founds,
and Mecharnicksof welghts & powers:

2. Heavinefs or weight is not here
conlidered, as being f{uch a natural
grality, whereby condenfed bodiesdo
of themlfelves tend dowmwards 5 but
ratheras being an affection, whereby
they may be meafured. And in this
fenfe Ariflotle himfelf refers it a-
mong(t the other fpecies of quantity,
as having the fame proper effence,
which is to be compounded of inte-
gral partsi~85'a pound doth confift
of ouiices, drams, (cruples. Whence it
1s evident, that there is not any fuch
repugnaicy in the fubjeét of thisare,
as may hinderit from being a true fpes
cics of Mathematicks, CAP.

e e




1) Gapy 3. Mechanical Powers.

CAP. III
Of the fir]t zﬁeaﬁdﬂrm! faculty, the Bal-

ff:zmh

HE h’IechamcaI faculties, by

which the experiments Uf this
naturc muft be contrived, are ufually
reckoned to bethefe fix ;

1. Libra. 1. L he Ballance.
2.V eitis. 2. Lhe Leaver.
3. Axis in 3. The Wheel,

Peritrochio.

il 4. Trochlea. 4 Lhe Pulley.

. Cuneus. 5. L he Wedg.
'6 Coc M{:’a: iy 64 The Screw,

Unto ﬁ::*nr: of which, the force of
all Mechanical inventionsmuft necef-
farily be reduced., I thall| {peak of
them {everally and in thisorder.

Firit concerning cthe Ballanee ;5 this
and the Leaver are ufually confounded
together, as being but one faculty, be-
caufe the general groundsand propor-
tions of either forceis {o exactly the
fame. But for better dl[hn&mn, and
more

I3
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1 more clear difcovery of their natures,

: ﬁl | I thall treat of themfeverally.

. The firft invention of the ballance =

il is commonly attributed to Affres,
who 1s therefore deified for the god-
defs of  Juftice s and that inftrument |
1t {elf’ advanced among(t the celeftial
figns.

The particulars concerning it are
fo commonly known, and of fuch
ealte experiment, that they will not
i need any largeexplication.” The chief §'™
1 end and purpofe of it, is for the di-
| ftinction of feveral ponderofities s
For the underftanding of which, we
muft 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 | &
contrary, 1t either the weights alone | &
be equal, and not their diftances, or § i
the diftances alone, and not the [&
weights,then the Beam willaccording- |
ly decline. "

As 1n this following diagram.

'.||-
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Suppofe anequaliweight at C, unto
thatat B, ( which points are both e-
qually diftant from the center A4,) 1t
“1is evident that then thebeam B F,
.+ | will hang horizontally.. * But if the
.. I weight fuppofedat €, be unequal to

{ that at B, or if there be an equal
2. | weight at D E, or any of the other
", | unequal diftancess the Beam muft
= | then neceffarily decline.
|  With this kind of Ballance, 1t i1s
.| ufual by the help only of one
: a weight, to meafure {undry different i

Lidad

gravites, whether: morg or lefs thang .. 7+
that by which they ar¢ meafured. As
by the example here deferibed, ‘2 man
may with one pound alone, weigh any
other body within ten pounds, be-
caufe the heavinels of any weight

doth
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16 Arehimedes 5 or, Lib. 1.
doth increafe proportionably to its
diftance from the Center. Thus one
pound.at D, will equiponderate unto
twb poundsat B, becaufe the diftance
AD, isdoubleunto 4 B. And forthe
fame reafon, one pound at E, will e-
quiponderate to three pounds at ‘B3
and one pound at F, unto tenat B, be-
caufe there isftill the fame difpropot-

tion betwixetheir feveral diftances.
This kind of Ballance is ufually
{tyled Romana, ftatera. ‘1t feems to
be of ancient ufe, and ismentioned by

Ariftotleunder thename of ¢da ¢4
Henceitis eafie to apprehend, how
that fal{¢ ballance may bé compofed,
fo often condemned by the wife man;
Proverr.x S Deing an abomination tothe Lord.
ce. 16.11.If the fides of the Beam be not ei-
freni- <ép- qually divided, ‘as fuppofe one have
pappus.. 10 parts, and the other 11, then any
wo weights that differ according to

Mechan.

Far
W o

Collelt,
Makem. this proportion, ( the heavier being
“%  placed on the fhorter fide; and the
lighter on the longer )
ponderate. And yet both the fcales
being empty, fhall hang in equilibrio;
ag

will equi- -

e ¥

H




o1 ] mp- 2 Mechanical Powers.

-,.:',- ] asif thE}' were ega&l_}’ ju& and ti'li(?,
1 asin this defcription.

D

Suppofe AC, tohave 11 fuch parts,
| whereof 4 B, hasbut 10, and yet both
i 4 of them to be in themfelves of equal
i, weight 5 it is certain, that whether the
1t § {calesbe empty, or whetherin the fcale
ve-§ D,we put 11 pound,and at E 10 pound,
1§ yet both of them fhall equiponderate,
0114 becaufetheteis juft fuchadifproportis
0§ onin the lengthof thefides AC, being
agfunto 4 B,as r1to 1.

(] The frequency of fuch cozenages
-1 thefe dayes, may be evident from
ol+§ common experience: and that they
i | were ufcd alfo;in former ages, thay
appear

-




oy T

s

T

5" MR,

18 Archimedess or, Lib, 1.

Quaftion. gppear from Ariftotles teltimony con-
f""“’:‘i"m' cerning the Merchants in his time. For
sutews. the remedying of fuch abufes the An-
¥encethe cientsdid appoint divers Officers ftyled
proverb 70 ocdzar, Who were to oOverlook the
ffjé;zh common meafures.

So great care Was there among(t
the Jews for the prefervation of
commutative juftice from all abufe
and falfification in this kind, that the
publick f{tandards and originals by
which all other meafures were to be
tryed and allowed, were with much
veligion preferved in the Sanctuary,
the care of them being committed to

_ the Priefts and Levites, whofe office
1 Chrone 3¢ was to lookunto 4l manuer of méas
g o Jures and fize.  Hence is that frequent
Fxod. 30, €Xpreflion, According to the [hekel of
3. the Sanciunarys and that Law, Al #by
Lev.a7.as eftimations fhall be according to_the
fhekel of the Sanifuary, which doth

not refer to any weight or com, di-

{tin&t from, and more than the wvul-

gar, (as fome fondly conceive ) but

doth only oblige men in their deal

ing and traffique to make ufe of fuch

juft
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juft meafures,as were agreeableuntothe
publick ftandards that were keptin the
Sanctuary, Os, I 1 |
The manner how {uch deceitful
ballances  may be difcovered, is by
changing the weights into each other
fcale, and then the inequality will be
manifeft. a
From the forter groundsrightly ap»
prehended, it js eafie to conceive how
a man may find out the juft proportion
of aweight, whichin any point given,

4 Thall equiponderate to {everal weights

given, hanging in feveral places of the
Beam. |

Some of thefe Ea]lances are ﬁmda

| {0 exa&, (" thofe efpecially which the

refiners ufe ) as to be enfibly turned

| with the eightieth part of a grain:

which * ( thongh it may feem very

#{ ftrange ) is nothing to what * Capellus Maties
relates of one. at Sedan , that would Greaves;
‘g turn wich the four hundredth part of a }1‘2}?““

grain.

L iy | fa E* A
i fweight of blows, the force of powder, " ™

2 the

o _ *Dﬂpﬂ' I
_ T'here are feveral contrivances to deritw s
make ufe of thefe in meafuring the "wmmiss
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the (frength of ftrings, or other oblon W)
{ubftances, condenifed air, the diftin
sroportion of {everal metals mixed to-
gether, the different gravity of divers
bodies in the water, from what they
have in the open air, with divers the
like ingenious inquirics.

CAP. IV.

Concerning the [econd Mechanick faculty,
the Leawver.

] HE fecond Mechanical faculty, 1s
g the Leaver; thefirftinventionof. |
; 1t 1s ufually afcribed to Neptune, and re- | |
.. & prefented by his Trident,which in the

% Srmale Greekareboth called by one name,and

j Quafr.  arenot very unlike in form, being both |
|

=N

F | b
f:“““" of them {omewhat broader at oneend,
i F—Ii &

rehiwe than in the other parts.

desde £- There is one main principle con-
é’:l E:E:n:;ifl- cerning it, which is (" asit were) the  fe,
oy F};ﬂ; - very funi and cpitome c_;f' this whn!?
g pimuvins art. - The meaning of it is thus expref- §
F] :"1'-‘:::{11!5.:?. fed l]j,' Art ﬁﬂf ft?, S 7dns busvoy Lder; wpds T8

LA

Tt
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Cap. 4. Mechanical Powers. 2

15, as the weight is to an equivalent
power, {o is the diftance betwixt the
weight and the center, unto the di-

‘1 ftance betwixt the center and the
"4 "power, and {o reciprocally. = Or thus,
| the power that doth cquiponderate
- § with any weight, muft have the {ime
{ proportionunto it, asthere is betwixt
{ their feveral diftances from the cen-
i ter orfulciment: asin this following
figure. '

e
S B

o
=

Where fuppofe the Leaver to be*This 4.
‘ reprefented by the length A B, therifloriecals
i) center of * prop at.the point (, the Y7°#°X

ol weight to-be {uftained D, the power Fimicia,
/| that'doth uphold it E. Prefio,

i « v Trhalds
Now the meaning of the forefaid ;}ﬁ;h
. s b ] : gl

pl‘ll](:lplﬁ thh Im!‘r‘!ﬂrt thlIS ITILICh 3 tum, Dan,

% th_ﬂt the power at E, muft bear the Berbarus,
| C 3 (ame Seellun
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{fame -prﬂportmn to the Wf:lght D, as
the diftance C 4, doth to the mhfr
C B3 which, becauﬁ: it is o&uple in

thé prefent Emmple therefore 1t will

follow that one pound at B, or E, will
equiponderate to eight pounds at 4,
or D, 25 is exprefled in the figure.
The ground of whichmaxime is this,
becaufe the point C, is {uppofed ' to
be the center of gravity, on either

{ide of 'whith, the parts are of equal

wclg_,hr.

- And this kind of proportion is not
only tobe obferved when the power
doth-prefe-downwards;Casintheformer
E}mmplt) but al{o in the othér Ypecies

of violent motion, as lifting, drawing,’
andthelike.  Thusif the propor ful- |
ciment were fuppofed tobe atthe €x- |

trf“mwy {‘Ji' the Lf*avfr

G - e S e 17, z O
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A A )

i.f'



Cap. 4. Mechanical Powers.

As in this Diagram at 4, then the
weight B, would requirefuch a diffe-
rence in the firengths or powers that
did fuftain it, as there is betwixt the
{everal diftances 4 C, and B C. For

23

The righe

finder-

as the diftance 4 135 Is unto 1‘5' C, 10 i3 ndingof
is the power at C, tothe weight atchisdoth
B that is, the power at A, muft bemuchcon.

double to that at C, becaufe the di-

ducetothe
explicati-

{tance B Cs~is-twice ‘as-mueh-as B A. o, of the
Frém whence it is eafie to cofceive,Pulley.

hodwany burden carried betwixt two
perfons, may be proportioned accord-
ig to their different ftrengths.  If
the weight were imagained to hang

s at the number 2, then the power at

€, would fuftain but two ef thofe
parts, whereof that at 4, did uphold
a6, If it be fuppofed at the figure

{3)thenthe (trength at €, to that at
A, would be but as threeto fifteen.

But if it were fituated at the figure
(9) then each of the extremities would
participate of it alike, becaufe that
being the middle, both the diftances
are equal. If at the number (‘12 )thea
the ftrength at C, is required to be
C 4 double
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double unto that at 4. Andin thelike
mannerare we to conceive,of the other
intermediate divfions.

Thusalfo mulft it be, if wefuppofe
the power to be placed betwixt the
fulciment and the weight, asin this
example. \ :

Where, as AC, isto AB, foisthe
power at' B, to theweight at C. -
Hence likewife may we conceive the
rcafon'why it is much harder to carr

any long fubftance,either onthe thould-

ers, or in the hand, if it be held by

cither of the extremes, than if it be
fuftained by-the middle of it.. The
{trengththat muft equiponderateatthe
nearer end ; fometimes increafing the

weight almolt double to what it 15 in

it felfiih asls o o

Imagine

"

==

LU



Cap. 4. Mecbanical Powess.

Imagine the point 4, to be the
._ place where any long fubftance ( as
£ | [luppofe a Pike ) is fuftained, it is
4 | evident from the former principle,
. that the ftrength at B, ( which makes
| 1tlyelevel ) muft be equal to'all the
1 length A€, which'is almoftthe whole
ke =
~ And as it is in the depreffing , or
1Y elevating, fo likewife 1sit inthe draw-
W1 ing of any weight, as aCoach, Plow,
or the like, =

SRR S S
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Let the line D B, reprelent the Pole
or, Carriage on whu:h the burden 1
fuftained, and the line' 4 €, the crofs
barre; -at each -of :its extremities,
there 15 a feveral {pring-tree G H3
and I K, to-which: either horfes or
oxen may be, faltned.. Now becaufe
A, and C, are equally diftant from
the middle B, therefore in this ¢afe
the f{trength muft be equal on both
fides 5 butif we {uppofe one of thefe
{pring-trees to be faftned unto the
points E, or F, then the {trength re-
quired to draw on that fide , w will be
fo much more, as the diftance E B,
or F' B, 1slefs than that of A B3 thac
15, either as three or four, as E B, to
B4,
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B A4, or asoneto two, as F' B, to B A.
So that the beaft faltned at 4, will
not draw {o much by a quarter, as the
other at E, and buthalf asmuchasone
AR

Whence it is eafie to conceive how
a husbandman (cumz inequales veni-
unt ad araira juovenci ) may propor-
tion  the labour  of drawing accord-
ing to the feveral firength of his
OXECN,
- Unto thisMechanical faculty fhould Arifl, Mo
be reduced fundry other inftruments ckan. c. s,
in_common ufe. Thus the oares, 67
ftearn, mafts, &c. according to their ’:"fﬁ g:;:
force, whereby they give motion to mem.
the fhip, are to be conceived under
this head. '

Thus likewife for that engine,where- "
by Brewers and Dyers do. commonly e, cyi-
draw water, which Ariffotle calls #wo nitus, de
and others Tollenon. This being ‘E"""Q’fi“j.
the fame kind of Inftrument, by f?;if”;
which Archimedes drew up the fhips of callsic

Marcellys. corruptly
. Tellenon.

Mechan,

CAP.
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CAP.V.

How the natural wiotion  of f;'@f;fg
creatires is conformable tothefe artifi-
cial rules,

¥ HE former Principle beingalrea- |
' T dy explained, concerning artifi-
clal and dead motions, itewill not
be altogether tmpertinent, if in the
next place, we apply it unto ‘thofe
that are'“natoral’ 1 living bodies, |
and ‘ekamine whether thefe alfo” are
not goveriied by the fame kind of pro-
pﬂ‘frlﬂ'n& '

Inall' perfect Tiving ereatlires, there
i 1 a twofold kind of ‘motive ' 'inftru-
A

e, g, e -'__: _ L !__' -

ments. Fhe !
1. Primary, the mufcles. |
T 2. Secondary, the members,
i The ' mufcles are naturally ficted |
to beinftruments of ‘motiaon, by, the
manner 'of their frame"and compo-
fure; ‘confifting of fleth'as their chief
material, and befides of Nerves, Li-
gatures, Veins, Arteries, and Mems
brances.’

ThC




Cap. 8. Mechanical Powers 29
| The Nervesferve forthe convey-
{ ance of the motive faculty from the
! brain. The Ligatures for the {trength-
w | ning of them, that they may not flag
4
{

- and languifh in their motions. - The
|\ Veins for theirnourifhment. The Ar-
| fteries for the fupplyiug of them with
wd {pirit,-and naturalvigor.  The Mezu-
i} brances for the comprehenfion or in-
o+ clofure of all thefe together, and for
i+ 4 the diftinttion of one muicle from
¢{ another. = There are belides divers
| fitre or hairy {ubftances, which na-
| ture hath beltowed for the farther
| corroborating of their motions ; thefe
being difperfed through cvery muicle,
do fo joyn together in the end of
| * them, as to make intire nervous bo-
\ dics, which. are called 1endones, al-
| moftlike thegrifles. Now this ( faith
| Gualen) may fitly be compared to the De Paci,
1| broader part of the Leaver, that 1s&poe. &
| put under the weight, which, as itijii”;'z"*
ought to be fo much the {tronger, i
by how much it is put to a greater
force ; {o likewife by this doth na-
eute inable the mulcles and nerves
108

s
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Archimedes 5 or, Lib, 1,
for thofe motions, which otherwife
would be too difficult for them.
Whence 1t mayevidently appear, that
according to the opinion of that emi-
nent Phyfitian, thefe natural motions
are regulated by the like grounds with
the artificial. | 3
2. Thus alfo is it in thofe fecon-<
dary inftrumentsof motion,the mems
bers: -amongft which, the hand is
oy 2yoy Er-}-nfrur} the inftrument of in-
ftruments Cas Galer ftylesit) s and as
the foul of man doth bear 1n it the
image of the divine wifdome and
providence, {o this part of the body
feems in {fome fort to reprefent the
Omnipotency of God, whillt it is
able to perform fuch various and
wonderful effetts by the help of this
art. But now for its own proper
hatural ftrength, in the lifting any
great weight, this is always propor-
tioned according to its extenfion
from the body, being ‘ of leaft force
when it is fully ftretched out; or at
arms end, ( as we fay ) becaufe then
the floulder joynt is as the center of
its
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| 1its motion, from which, the hand in
that pofture , being very remote, the
weight of any thing i1t holds muft be
accordingly-augmented. Whereas the
arm being drawn 1, the elbow-joynt
doth then become its' center, which
will dimmi(h the weight proportion-
ably, as that part i nearer untoitthan

{ the other.

"1 backs, as in this figure.

To this purpofe alfo, there is a-

. 1 nother {ubtil probleme propofed b
| Ariftotle, con ¥

cerping the poftures of,

: 17 " - Mechay,
fitting and rifing up. The quare is” e

this, Why aman cannot rife up from

his feat, unlefs he firlt; either bend

his body forward, or vhruft his feet

{ backward. |

In the pofture of fitting, our legs

| are fuppofed to make a right angle
with our thighs, and they with ouz
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Where let A5, reprefent the back, -
BC, the thighs, C D, thelegs. Now
it 15 evident, that a man cannot rife
from this pofture,unlefseither the back
A B,do firftincline unto F, to make an
acute angle with the thighs BC; orelf#
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 declineto the points
G H, where they may be included in
the fame perpendicular. __
For
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For the refolution of which, the
Philofopher propofes thefe two par-
ticulars.

1.'A right angle (faith he )is a kind
ofequality,and thatbeingnaturally the
caule of refl, muft 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 heads.in {ucha
pofture the whole man 18 much
nearer difpofed to the form of ftand-
1ng , wherein all thefe parts are in
one f{treight perpendicular line, than
he is by the other of right angles,
in which the back and legs are two
parallels; or that of turning thefe
ftreight' angles into obtufe, which
would not make an eret pofture, but
declining. A

But neitherof thefe particulars(as
I conceive) doe fully fatisfie the pre-
fent quare , neither do the Com-
mentators, Monantholins, or Guevara;
better reflolve it.  Rather fuppofe
B C; to beasaVelisor Leaver, tos
D wards

&5
b
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wards the middle of which 1s the
place of the fulciment, 4 B, as the
weight, £ D, the power that is to
raife it.

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

For in thefe conclufions concern-
ing the Leaver, we muft 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 inltrument, will in-
fer a great alteration in the weight
it felf, as may more clearly be dif-
cerned by this following Diagram.
Where
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Ny
G

x

~ Where 4, is fuppofed to be the
1 place of the prop or fulciment, BC,a
" ¥ Leaver which ftands horizontally, the

" /¥ power and the weight belonginguato

it, being equal both in themfelves

=

"% and alfo in their diltances from the

prop. |

. But now fuppofe this inftrument
to be altered according to the fitua-
{ tion D E, then the weight D, will
"} be diminifhed, by fo much, as the
* § perpendicular from its center of gra-
: D 2 vit§
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vity H I, doth fall nearer to the prop
orfulcimentat 4. Andthe power at
E, will be fomuch augmented, as the
p&rpendi‘cﬂapfmm&i}ﬂggtef@( E)do’s
fall farther fegmthe ppiAtat 4. And
{o on the contrary io that other fituati-
on of ¥he Leaver F/G; wherce it is
eafie to ¢onceive the true reafon, why
the inclining of the body, or the put-
ting back of the'leg), fhould fo much
conduceto thé facility.of riling.
From thefe groundsilikewile may
we underftand, why the kaees (hould
be moft weary in afcending, and the
thighs in defcending; which 1s becaufe:

the weightof the body doth bear molft:

upon the knee-joynts, in raifing it felff

up, and moft upon the mufcles of the:
thighs when it {tays it felf in coming;
down.

T . T TE
% Iy e

There are divers other naturalif ¢

problemes to this purpofe, which Il

forbear to recité.  We do not {of

much asgo, or f{it, or rife, without:

the ufe of this Mechanical Geome--§

EI‘}T.

CAP.
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CAP. VI

Concerning the wheel.

cummmEy {tiled ;ix'f.l‘ mpfr:.fra :s;{ ewifa
'-'i chio. Itconfilts of an axis or Cylin: "i;“ﬁ;f’i?'
Wil der, having a rundle aboutit, wherein ;'\, =
i there are faltened divers fpokes, by

'§ which the wholemay beturned round;

: according to this figure.

i He third Mechanical faculty 1s called

H # I

v Ol

"y

1l

o uu'.lﬁ'.mm'.mmn|uumm'.w.muuuuumummummmmm.
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Where B €, does reprefent the Cy-
linder which 18 ﬁ*n"rmed to move up-
on a {maller. Axis at E, (this being
all one in C{}mpaul’{}n to the {everal
proportions, as if .it were a meer
Mathematical itne) L G, 1s the run-
dleor wheel, H F IK, ﬁfl— eral fpnkes
or hmdlec that are faftacd in it3 D,
the place where. the cord is faltned
for the drawir 12 or lifting up of any
weight

The ﬁ::r;r.r: of this inltrument doth
confilt in that dif- proport ton of di-
{tance, which there 1% betwixt the
Semidiameter of €he Cylinder 4 B,
and the Semidiameter -:;wf the ruadle
with the fpokes F 4] For let us con-

ceive the hm: F B, tobeas a Leaver;,
whereia 4, isthe center or ﬁ]!ument
E? the place of the vu&_.lt and F, nf
the power. Now it“is evident fmm
the former principles, that by ‘how
much , the diftance F 4, 1s greater
tHan 4 B, by fo-much lefi need the
power 1-:: at F, in refpect. of the
weight. at b, Suppue AL, to. be as
the tL‘EHE] part of 4 P, then EI’JL ?{}W-
er

=
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¢4 er or firength: whichisbut as a hun-
‘-4 dred pound at F, will be equal to a
=i thoufand pound at B.

s0/f  For the clearer explication of this fa-
1y culty, 1t will not be amifs to confider
w1 the form of it,asit will appear being
«et more fully expofed to the view. Asin

)8 this other Diagram,

D

Suppofe 4B, for the Semidiame-
ter of the Axisor Cylinder, and 4¢,
for the Semidiameter of the rundle,
"I with the fpokess; then the power
ol D 4 at

32
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at C, which will be able.to fupport the
weight D, wult bear the fame. pro.
portion unto it, as 4 B,doth'to. 4 ¢ -
fo that by how much fhorter the
diftance A4 B, 1sin comparifon to, the
diftance 4 ¢, by fo much lefs need
the power be at €, which may. be
able tofupport the weight D, hanging
at B.

And fo likewife isitfor the other
fpokes or handles E-FE G H, at either
of whichyif we conceiye an§ power,
which {hall move according to the

fame circumler¢nge whereinthefe han-
dles are placed,/then the ftrength
of this power will be @1l one, as if it

were at €. but Rew {uppoling a dead
weight hanging at anyof them, (as
at E, ) then theldifproportion will
vary. The power being o much lefs
than that at €¢{ by how much the
1

e A€, 1s 1ogger then 4 1. The
weight K, beingof the fame forceat E,

asit it were hungat 7, in which point
i - T = & -
1€ perpcndicular ot its gravity doth
: . 5 _
% = | = -“HI. Y o
L' L \.:-‘ - I.i. r-...-"L'l..'L
':-Il' ¥ 2T, -h ‘-.-?7 1nrFsrre '?!--.. w'—‘\ l]'
&4 hidIh] i xv‘rq-;ul.u':jx. vwiaicn ti rLS
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inftrument doth beftow, above that
of theiLeaver, doth confiflt in this
particular.” Inja Leaver, the motion
cdn be continued only for fo thort a
{pace, as may be anfwerable to that
little diftance betwixt the fulciment
and the weight : whichis always by (o
much lefler, asthe difproportion be-
twixt the weight'and the power is
greater, and the motion it {elf more
eafic: But now in this invention, that
inconvenience is remedied 3 for by a
frﬁguent rotation of the axis, the
weight may be moved for any height
or length, as occalion {hall require.

Unto this/ faculty may we refer the
force of all thofe engines which con-
filt 6t wheels with teeth in them.

Hencealfo may we dilcern the rea-
{fon why fundry inftruments incommon
ufe, are framed after the like form
with the following figures.

41
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All which are but f{everal kinds of
this third Mechanical faculty. In
which the poiats 4 B €, do reprefent
the places of the power, the fulci- 4~
ment, and the weight. The power |*
being in the fame proportion unto the
weight, as B € isunto B 4.

CAP.
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CA P VIL

Concerning the Pulley.

"4 1 7 F ‘Hat which is reckon’d for the
fourth Faculty, is the Pulley:
| whichis of fuch’ordimary ufe, thatie
{ needs notany particular defcription.
| The chief partsaf-" it are divers little
= I rundles, that are movable about their
\ § proper axes. Thefe are ufually di- 4 .
## § vided according to their feveral fitu- chan. c.15.
| § ations, into the upper and lower. If
§ an engine havetwo of thelerundles a.
{ bove, and two below, it is ufually cal-
1 4 led diwrasCr, if three reiaasG-,if many,
| woAvarze .
| The lower Pulleys only de give
. 43 force to the motion. If we {uppofe a
5§ weight to hang upon any of the upper
14 rundles, it will then require a power,
ot} that in it felf fhall be fully equal for
08 thefuftaining of it.

2

The
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ﬁ [T

The Diameter. 4/C, being as the
33: xm of a ba-lancc, of which B 1s
e |

the prop or center. INow the parts 4,
,,_.f‘-'L being equally diltant from th1s
4 ¢ enter, k.-:\.i-'i}r'r the power at g, muflk

beequa 1 to the wetghtat D, it bEiﬂg
ua:;.- as if the pt}m. nd t}.:_ wmght
were falined by «twodcveral {Erings at

g the ends of theballance F 6.
LE I\ iJ :i"i? the upper- Pulleys sheing
i) - fame nature, it mult necef darily

al

.’:,;'f.?-;.'e-.‘-.u hat' none 'of ' them:do: in
-.=_'_':1._i'-,.":_';¢ onduce ta theeafing of
the power, or lightning the weight,
Ut oaly [or the greater conventen-

2




Cap. 7. Mechanical Powers.

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

But now fuppofe the weight to be
fuftained above the Pulley, as it is
in all- thofe of the lower fort 35 and
then the power which fupports it,need
b but half asmuch asthe weight it felf.

Let #C, reprefent the Diameter
of a lower Pulley, on !whofd center
at p. the” weight 15 faltned, gpe end
of thé'cord being tyed to-ahook at
D. Now it is.¢vident, that Half the
weight 1s fuftained at D, fo that
there is but the other half left to be
{ultained
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fuftained by the power at E. It be-
ing all one as if the weight were tyed
unto the middle of the ballance F G,
whole ends were upheld by two feve- -
ral {trings, F H,and G I

Andthis {ame fubduple proportion
will ftill remain,though we fuppofe an
upper Pulley joyned to the lower,as in
thefe two other figures.
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ts | - Where thepower at 4, is equal to
1 the weight at B: Now the weight at

¢ | B, beingbut half the pundcmﬁtv c,
il therefore the power at 4, notwith-

{ franding the addition of the upper
win § rundle, muft be equivalent to half the
4x 1 weights and as the upper Pulley alone
..itil doth notabateany thing of the weight,
{ fo neither being joined with thelower,

| and the fame fubduple difference be-

! twixt the power and the weight,

i which is caufed by the lower Pullt:}r

| alone, doth f{till remain unaltered,

1 thoughthere be an upper Pulley add-

1 ed unto it.

. Now asone of thefe under Pul-
3 leys doth abate half of that heavi-
i 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 powers three of them a fublex-
tuple, four a fubottuple: and {o for

| five, or fix, or asmany as fhall be re-
| quired, they willall of them diminifh
’ the

=
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the weight according to this 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 firlt
part of the {tring to be faftened unto
the lower Pulley, as in this other fi-
gure at F 3

thén

—
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then the power at 4, willbe in a fub-

7§ triple proportion to the weight E,
3 beea(@ the heavines wouldbe then

| equally divided ufito thie thide points

l_i of thelower Diametet B, C; ID; each
| E T '6f
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of them fupporting a like {hare of the
burden. «~1f unto this lower Pulley
theré were added another, then the
power would be unto the weight in a
fubquintuple proportion. [fathird, a
fubfeptuple, and foof the reft. For
we muft note, that the cords in this
inltrument are as {fo many powers, and
the rundles as fo many leavers, or bal-
lances.

Hence it 1s eafie to concetve, how
the ftrength of the powermay be pro-
portioned according to any fuch de- §
gree, as (hall be requireds and how §
any weight given, may be moved by §
any power given. _

'Tis not material to the force of’
¢his inftrument, whether the rundles
of it be big or little, if they-be made:§
equal to one another in their feverall
orders; But itis mofk convenient,that:
the upper (hould each of them increafe:
as they are (higher, and the other:
as' theyi jare lower, becaufe by thissj
meéans-the cords . will be kept fromif
tangling. o €y _

Thefe Pulleys may be multiphiedi

ac--{
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according to fundry different fitdati=
ons, not onlywhen they are fubordi-
nate, as in the formet examples, but
alfo when they are placed collaterally:.

From the former grounds it is eafie
to contrive a ladder, by which a man
may pull himfelf up unto any height.
For the performance of this, there
is required only an upper and a lower
rundle :
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Tothe uppermoft of thefe at 4, there
{hould be faltned a fharp graple or
cramp of iron, which may be apt to
take hold of any place where it lights.
This part being firlt caft up and faft-
ned, and the ftaff DE, at the nether
end, being put betwixt the legs, {o
that a man may f{it upon the other BC,
and take hold of the cord at F, it is
evident that the weight of the perfon
at E, will be but equal to half fo
much ftrength at’F 3 {o that a man
may eafily pull himfelf up tothe place
required, by leaning but little more
than half of his own weight on
the ftring F. Or if the Pulleys be
multiplyed, this experiment may then
be wrought with lefs labour.

CAP. VIII.

A ——

Of the Wedge.

HE fift Mechanical faculty is the
Wedge, which isa known inftru-
ment , commonly ufed in the clea-
ving
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ving of wood. The cfficacy and great
ftrength of it may be refolved unto
thefe two particulars:

1. The formot 1t

a2. The manner wherebyithe power
15 imprefled upon it, which 15by the
force of blows. ; _

1. Thé form-of it reprefents ( asic
werg ).two Leavers, | |

i

D E

L0
V
A

Each fide AD, and AE, being one,
the points B ¢, being initead of fe-
veral props or fulciments ; the weighe
to be moved, at 4, and the power
that {hould move it, being applyed
to the top D E, by the force of

fome ftroak or blow, as Ariflotle.,s,

hath explained the féveral parts of
this faculty. But now, becaufe this
inftrument may be {0 ufed that the

E 3 poiut
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point of it fhall not touch the body

to be moved, as in thele other fi-
gures :

Li=2

Therefdre Obaldus hath) more ex-
ally applied the feveral parts of it
according to this form, that the point
A, fhould-be—as the common fulci-
ment, in which both the fides do meet,
and (as itwere) uphold one another 3
the points B, ‘and C, reprefenting that
part of the Leavers where the weight
1s placed.

it 1s a g{t‘ffai rule, that' the mere |
-HEL‘tL the angles of | thefe wedges ‘are; * |

y fo much more ¢afie will their mo-
tmn be; theforce being'more eafily
imprefled., “and the {pace wherein the
bﬂd} is moved, br.mg fo much' ‘the
fefs. The
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'- The fecond particular whereby
'i1 this facalty hath its force, is the zaz-
| zer whercby the power is impreft
| upon it, whichisbya {troke orblow 3
| the efficacy of which doth much ex-
{ ceed any other ftrength. = For though
| we fuppofe a wedge being laid on a
¢ peice of timber, to be prefled down
{ | with never fo great a weights nay,
though we fhould apply unto, it the
power of thofe other Mechanical
engines,  the Pulley, Screw, .&e.
yet the effect would be {carce confi-
derable in comparifon to that of a
blow. The true reafonof which, 1s
one of the greateft fubtilties 10 na-
ture; nor is it fully rendred by any
of thofe who have undertaken the
refolution of it. Ariftetle, Cardarm " Mecsn.
and Scaliger, do generally afcribe it Z’&Eﬂ.h;
unto the {wiftnefs of that motion 3 Zxercir,
But there fecems to be fomething 331
more in the matter than fo ;5 for o-
therwife it would follow that the
quick ftroak of alight hammer, (hould
be of greater efficacy, than any fofter
-and more. gentle f{triking of a great
' E 4 {ledge.
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{ledge. Or according to this, how
fhould it come to pafs, that the force
of anarrow or bullet difcharged near
athand ( when the impreffion of that
violence, whereby they are carried,
15 moft frefh, and fo in probability
the motion at its fwiftelt) is yet not-
withftanding much lefs than it would
be ata greater diftance? There is
therefore further confiderable, the
quality of that infirument by which
this motion is given, and alfe the
conveniency of diftance through
which 1t paffes.

- Unto this faculty is uftally redu-
ced the force of files, faws, hatchets,
&ec. which are as it were but {o ma-
ny wedges faftned unto a Vedis or
Leaver.

SCAPIR
Of the Screw,

Hat which is ufually recited for

the fixth and laft Mechanick fa-

calty, is the Screw, which is deferibed
to be akind of wedge that is multi-
' plied

—
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plied, or continued by a helical revo-

lution about a Cylinder, rccuivin% 1ts b
motion not from any ftroak, but from coped.

a Veltis at one end of it. It 1s ufu- Mathemats
ally diftinguifhed into two feveral 4%
kinds: the male, which is meant in the

former defcription 3 and the female,

which 1sof a-concave fuperficies,

The former is noted in the fhigure
with the letter 4, the other with £5.

Ariftotle himfelf doth not {o much
as mention this inftrument, which
yet - notwithftanding is of greater
force and fubtilty, than any of the
reft. It is chiefly applied to the {quee-
zing or prefling of things down-
S wards,
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wards, as in the prefles for Printing,
for wine, oyl, and extrating the juice
from other fruits. In the performance
of which,the ftrength of one manmay
be of greater force, thanthe weight
of a heavy mountain: It is likewife
ufed for the elevating or lifting up of
weights.

The advantage of this faculty a-
bove the reft, doth mainly confift in
this: the-other inffruments doe re-
quire {o much firength for the fup-
porting of the weight to be moved,
as may be equal unto #, befidesthat o-
ther fuper-added pewer whereby it
15 out-weighed and-moved 3 {o that
in the operations by thefe , ‘'a man
does always {pend himfelf in aconti-
nued labour.

Thus ( for example ) a weight that
s lifted up by a Wheel or Pulley,
will of it felf defcend, if there be
not an  equal power: to fuftain it.
Butnow in the compofure of a Screw,
this inconvenience is' perfectly reme-
died; for fo much force as is com-
municated unte this faculty, from the
powez
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i ¢ power that is applied unto 1t 3 15 {ull
i) retained by the very frame and na-
4 ture of the inftrument it felf; fince
i the motion of it cannot poflibly re-
4 turn, but from the very fame place
a1 where it firft began. Whence 1t comes
10§ to pafs, that any weight lifted up,

' with the affiftance of this engine.
724 may' likewife be fuftained by it,
118 without the help of any external
4 power, and cannot again defcend un-
i»@ to its former place, unlefs the "han-
s 1 dle of the Screw ( where the motion
2o4 firlt began) be turned baclk: {o that
yvill all the ftrength of the power, may
4 be imployed in the motion of the
1 weight, and none {pent in the {uftain-
o8 Ing of it.

The chief inconvenience of this
inftrument 15, thacina fhore {pace: it
will be fcrewed unto its full length,
and then it cannot be of any fur-
ther ufe for the continuance of the
motion, unles it be returned back,
and undone again as at the firft. But
this is ufually remedied by another
invention , commonly ftyled a perpe-

inal
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tual fcrew, which hath the motion of
a wheel, and the force of a (erew, be-
ing both infinite.

For the compofureof which, in-
{tead of the female, or concave {crew,
there ‘muft be a little wheel , with
{ome notches in it, equivalent to

: tecth, by which the other may take
Ieisuled pold of it, and turn it round, as in
in lome ~
Watches. thele other figures,

This latter engine does fo far ex-
ceed all other contrivances to this
purpole, that it may juftly feem a
wonder why it is not of as comman

ufe
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' “ufe in thefe timesand places, as any of
“ithe reft.

C.A B A,

{ An enquiry into the magnificent. works

of the Ancients, which rmuch exceed-
ang our later tinses, ray feew: to
infer a decay in thefe Mecharnical
Arts. |

Hus have I briefly treated con-
‘cerning the general principles of
Mechanicks , together with the di-
{tint proportions betwixt the weight
and the power in each feveral facul-
ty of it; Whence 1t is cafie to con-
ceive the truth and ground of thofe
famous ancient monuments, which
feem almoft incredible to thefe fol-
lowing ages. And becaufc many of
them recorded by Antiquity , were
of fuch vaft labour and magnik-
ence, and fo mightily difproporti-
onable to humane {trength , it fhall
not therefore be impertinent unto the
purpofe I aimat, for to {pecifie fome
of
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of the moftremarkable among(t them,
and to enquire into the means and
occafion upon which they were firft  § 2!
attempted. |
Amongft the fgyptians, we read
of divers Pyramids, of fo vaft a mag-
nitude, as time it felf in the {pace of
fo many hundred years hath not yet
L.2.6175 devoured. Herodotns mentions one of
them, erefted by Cleopes an ZEgyptian
King, wherein there was not any one
ftone lefs than 30 foot long, all of
them being fetched from Arabia.  And
not much after, the {ame Author
relates, how Amafis another AHgypti-
an, made himielf a houfe of one en- .
tire {tone, which was 21 cubitslong, « }:
14 broad, and 8 cubits high. The ¢
Flin1.36. fame ' Amaffs is reported to have made (i
Fid, I, : o .
the {tatue of a Sphinx, or Agyptian '}
Cat, all of one fingle ftone, whofe |}
length was 143 foot, its height 62
foot; the compafs of this ftatues
head containing 102 foot. In one
plin.1, 57, OF the Aigyptian Temples confecrated
cap. 5. tO Jupiter, there is related tobe an Ju
Obelisk, confilting of ‘4 Smaragds i
' or
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or Emeraldss the wholeis 40 cubits
high, 4 cubits broad at the bottom,

63

“1lg and twu at the top. Sefoftris the i{mg Diodor $i
| of 7Egypt in a temple at Memsphis, de- eul. Bibli-
‘il dicated to Pulcan, isreported to have otk L 1

m erefted two thucs one for himfelf

24t the other for his wiff‘:j both conff tmg

1 of two feveral {tones, each of which

it were 30 cubits high.

Among(t the Jews we read 1n fa-

o4 cred Writ of Solomons Temple, which
& for its ftate and magnificence might

i{§ have been juftly reckoned amongft

41 the "other wonders of the world,

-8 wherein befides the great riches of

+§ the materials, there were works too of .
w4 as great labour. - Pillars of brafs 18,
w8 eubits high, and 12 cubits round :,c&p.g‘r -
44 great and coftly ftones for the foun-
A dation of its Fofephus tells us, that De belo
.4 fome of them were 40 cubits, others Fuda. b 6.
-.;445’ cubits long. And in I_hL fame

. .# Chapter he mentions the three famous

Towers built by Herod, wherein e-

§ very ftone being of white marble,
| was 26 cubits long, 10 broad, and 5'

| high And which was the greatf:ﬂ:

WOIl-
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64 Archimedes 5 or, Lib. 1;

wonder, the old wall it {elf was fitu-
ated on a {teep rifing ground, and yet
the hills upon it, on the tops of which
thefe Towers were placed, were about
30 cubits high, that "tis {carce imagin-
able by what f{trength {o many {tones
of fuch great magnitude fhould be
conveyed to {o higha place.
Plin.l- 36, Among(t the Grecians we read of
ooty the Ephefian Temple dedicated to
Deperd. Diana , wherein there were 127 co-
Tit.32. lumns, made of {o many {everal
{tones, cach of them 6o foot high,
being all taken out of the quarries
in Afia.  Tis {toried alfo of the bra-
zen Coloffiis , or great Statue in the
4 ¥ I{land of Rhedes, that it was 70 cus
wumL3#bits high. The thumbs of it being
of them about with both his arms;
when 1t {tood upright, a fhip might
have pafled betwixt the legs of it
with all wsfailsfully difplayed; being
thrown down by an earth-quake, the
brafs of it didload goo Camels. But
above all ancient defigns to this pur-
pofe, that would have been mofk

wonders:

fo big that no man could grafp one .
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wondetful, which a Grectan Archi-

tect did propound unto Alexander, to#irwv, .

cut the Mountain Athos into the form @b+

of a {tatwe, which' in his right hand

fhould hold a Town capable of ten

thoufand men, and in his left a Vef

fel to receive all the water that How-

ed from the feveral fprings in the

Mountain.  But whether Alexander

in his ambition did fear that fuch

an Ido! fhould have more honour

than he himfelf, or whether in his

good husbandry, he thought that

fuch a Microcofme (if I may o

ftyle it) would have coft him

almoft as much as the conquering

of this great world, or what ever

elfe was the reafon, he refiifed to at-

tempt it.
Amongft the Romans we read of a Suer. ner.

brazen Coloffis, mide at the command

and charges of Nero, which was 120

foot highs Martial calls it Syderens,

or {tarry. R

3 Hic #bi § ydereins proprius videt aﬁr 2 |

Coloflus. Anditis ftoriedof M. Cagiio, £éeiral.

thit be ere@ed two Theatir! (uffici. o5

F ently
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ently capacious of people, contrived
movable upon certain hinges; Some-
times there were {feveral plays and
fhows in each of them, neitherbeing
any difturbance to theothers and fome-
times they were both turned about; °
with the people in them, and the ends
meeting together, did make a perfect
Amphitheater : {o that the {pectators
which were in either of them, might
joyntly behold the fame fpectacles.
4e.Tir31.  There were befides at Rowe fundry
Obelisks , made of {o many intire
{tones, fome of them 40, fome 8o,
and others go cubitshigh. The chief
of them werebrought out of Agypt,
where they were dug outof divers
quarries,and being wroughtinto form,
were afterward (not without incredi.
ble labour, and infinite charges) con-
veyed unto Rozze. In the year 1586, | &
there was ereCted an old Obelisk, which § ¥
had been formerly dedicated unto §
the memory of Fulius Cefar. It was §&
one {olid ftone , being an Ophite or =
kind of fpotted Marble. Theheight § "
of 1t was 1c7 foot, thebreadth of it § ¢
at!
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at the bottome was 12 foot, at the
top.8. Its whole weight is reckoned
to be 656148 pounds, “befides the
heavinefs of all thofe inftruments
that were ufed about it, which ( as it
is thought ) could not amount to lefs
then 1042824 pounds. = It was tran{-
placed at the charges of Pope Sixtus
the fifth, from the left fide of the
Vatican, unto a more eminent placea-
bout a hundred foot off, where now
it ftands. The movingof this Obelisk,
is celebrated by the writings of above
56 feveral: Authors, (faith Mowan- Copmens;
tholins) all of themmentioning it,n0t in Mecher,
without much wonder and praife. 4rif19:
Now if it feem fo {trange and glori-
ous an attempt to move. this Obelisk
for fo little a fpace, what then may
we thiok of the carriage of it outof
Egypt, and divers other far greater
works performed by Antiquity 7 This
fay feem to infer, that thefe Mecha-
nical arts are now loft, and decayed
among(t the many otherruins of time §
which  yet notwithtanding cannot
be granted, without much ingrati-

| “tude
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tude to thofe learned men, whofe la-
bours in this kind we enjoy, and may
jultly boaftof. And thercfore for our
better undetftanding of thefe particu-
lars, it will not be amifs to enquire
both why, and how, fuch works fhould
be performed in thofe former and ruder
ages, which are zot, and (as it fhould
{eem) cannot be effected in thefe later
and more learned times. In the ex-
amination of which, we fhall find that
it is not the want of art that difables
us for them, fince thefe Mechanical
difcoveries are altogether as perfect,
and (Ithink) much more exact now,
than they were heretofore ; but it is,
becaufe we have not either the fame
motives to attempt {fuch works, or
the fame wmeans to effett them as the
Ancients had.
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CAP. XL

| That the Ancients bhad divers motives
and means. for fuch vaft maguificent
works, which we have not.

i1 HE motives by which they were
Al excited to fuch magnficent at-
w 4 tempts, We may conceive to be chief-
. ¢ ly three.
Religion.
Policy.
Ambition.
1. Religion. Hence was it that
moft' of thefe {tately buildings were
intended for fome facred ufe, being
either Temples or * Tombs, all Df*ﬁspym
them dedicated to fome of their Dei- mids,” O
ties. It was an in-bred principle 1n belisks.
thofe ancient Heathen,that they could
not chufe but merit very much by be-
ing - liberal in their outward {ervices.
And therefore we read of Crefus, that
being overcome inabattel, and taken
§ by Cyrus, he did revile the Gods of in-
s § gratitude, becaufethey had no better
" & care of him, who had {o frequently
; F 3 adored
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adored them with coftly oblations.
And as they did conceive themfelves
bound to part with their lives in de-
fence of ther religion:’ fo likewife
to employ their utmoft power and e-
ftate , about any fuch defign which
might promote or advanceit. Where-
asnow, thé generality of ‘men, efpeci-
ally the wilelt fort among(t them
are in this refpect of another opini-
on, counting fuch great and immenfe
labours to be at the beft but glorious
vanitics. ** The Temple ot Solonon in-
deed was to be a type, and therefore
it was neceflary that it ‘fhould be fo
extraordifarily magnificent, otherwife
perhaps a much cheaper ftrutture might
have been ‘as Lmr‘lﬂnjﬂbh. and fer-
yiceable. '

* 2, Policy, that by this means they
might ﬂnd out imployment for thé
people, who of themfelves being not
much civilized, might by’ ‘idlenefs
quickly grow to fuch a rudenefs’ and
barbarifm, asnot to'be bounded with-
in ‘any laws'of government. Again,
by this r?'.l{:mc the rlf‘hCS of the King-
o g R dum
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Cap. 11. Mechanical Powers.

dom did not lye idly in their kings
treafuries, but was always in motion,
which could not but be a great ad-
vantage and improvement to the Com-
mon-wealth. . And perhaps fome of
them feared let if they (hoald leavetoo
much money unto their {ucce{lors, it
might be an occafion to'infhare. them
in fuch idle and -vain courfes as would
ruin their kingdoms. ~ Whereas
thefe later ages none of all thefe polt-
tick incitements can be of any torce,
becaufe ' now there is:imployment
enough for all; andmoney little enough
for every one.

3. Ambition to be known unto po-
fterity; and hence likewife arofe that
incredible labour and care they be-
towed to leave  fuch monuments be-

hind them, as might *continue for e- :
Z
ver; and make them famous unto all

after ages : This was the reafon of
Abfaloms pillar fpoken of in Scrip-

ture, fo keep his name in remenbrance.

71

s

15am, 1§
18

And doubtles this too was theend

which many others of the Ancients
have aimed at, in thofe (-as they
F 4 thought )
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thought ) everlafting buildings.

But now thefe later ages are much
more active and ftirring : {othat eve-
ry ambitious man may: find {o much
bufinefs for the prefent, that he fhall
{carcehavéany leifure to/trouble him-
{elf about' the future. -And there-
fore 1in all thefe re{petts, .thérelisra
greatdifproportionbetwixt theincite-
ments of thofe former and thefe la-
ter times untd {uch: magnificent at-
tempts,
~ Againgias they differ-much dn, their
motives unto them, fo likewifé-inthe
means of effecting them,

There was formerly more leifure
and opportunity, both for the great
men - to undertake fuch works,, and
for the people.to- -perfect  them.
Thole paft ages ‘were more quiet and
peaceable; the Princes rather wanting
imployment , than being. over-preft
with 1t and therefore' were willing
to make choice of fuch great defigns,
about ‘which  to: bufie themfelves:
whereas now the:world is grown
more poiitick, and . therefore more
- trouble-
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! tronblefome, every great man-having
i other private 'and neceflary bufinefs
‘t4 about which to imploy both his time
i§ and means. . And fo likewife for the
‘g common 'people, who then living
iy more wildly: without being confined
it § to particular trades and profeffions,
‘h1h might be more cafily collected ‘about
i fuch famous ‘imployments 5 whereas
¢y now,  if ‘a Prince have any oceafion
v 48 for an’ Army, it is'wvery hard for him

{ toraife fo great a multitude, as were
wed mfoally imployed about thefe magnifi-
1§ centbuildings. Weread of 360000men

{ that were bufied for twenty yearsin
{4 making'oneof the Egyptian Pyramids.
il And Herodotus ‘tells us of 1ecooco™ ™
§ men ‘who were as long in’ building
i § ‘another of them. - About the carriage :
.1/} iof ‘one ftone for Amafis the diftance i
wll of twenty days journey, there wasfor
1 three years together "imployed’ 2600
iw§ ichofen’ men, Governours , befides
.« | many. other under-labourers. "Twas
1= 4 theopinion of * Fofepbus and Nazi-* Anmig.
o8 @nzen, that thefe Pyramids were built /- 2. é 53
4 by Fofeph for granaries againft the &

years
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years of famine. Others think that

the brick made by the children of |

Ifrael, was imployed about the fra-
ming of them, becaufe we read that

the Tower of Babel did confiftof brick

or artificial{tone, Géx». 11.3.- Andif

thele were the labourers that were
bufied about them, ’tis no wonder
though they were of {o valt a magni-
tudes for we read that the children
of Ifrael at their coming out of E-
gspt, were numbred to be {ixhundred
thoufand, and three thoufand | and
five hundred and fifty men, Niizzb. 1.46.
fo many handfuls of "earth would al-
molt make a mountain, and therefore
we may ealily believe that {0 great
a multitude in fo long a {pace as their
bondage lalted, forabove four hundred

" -years, might well enough accomplifh

{uch vaft defigns.

In the building of Selowmens Tem-
ple, there were  threefcore and tén
thoufand that bare burdens, and four-
{core thoufand hewers in the moun-
tains, 1 Kings 5. 15. |

The Ephefian Temple was built bﬂ

a
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accc:rdin% to their {everal {uccefliorss
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|all Afz joyning rogether, the 127

pillats were made by fo many Kings

il the whole work being not finithed

¥
i &

iy
—

—
.

» T -
i H L

SUN R S-S

-

e - - Ly '-:‘
- : TE e g - gl .
s e r I S 2
T SE NPT WS i N R S e

-

i4 under the {pace of two hundred and

fifteen years. Whereas the tranfpla-
cing of “that Obelisk at Roze by Six-
tus the fift, ( {poken of before) was
done in fome few days by five or (ix
hundred mens; and asthe work was
much ‘lefs than many other recorded
by Antiquity , {o the means by which
it was wrought, was yet far lefs in
this refpect than what is related of
them.

a. ‘The abundance of wealth,which
was then ingroffed in the pofleflion of
fome few particular perfons, beingnow
diffufed amongf(t a far greater number.
There is now agreater equality a-
mong(t mankind, and the flourithing
of Arts and Sciences hath fo f{tirred
up the fparks of mens natural nobi-
lity, and made them of fuch active
and induftrious {fpirits, as to free
themfelves in a great meafure from
that (lavery, which thofe former and
e & wilder
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wilder Nations were fubjected unto.

In building one of the Pyramids,
there was expended for the mainte-
nance of the labourers with Radifth
and Onyons, no lefs than cighteen
hundred talents, which is reckoned
to amount unto 188oo0o Crowns, or
thereabouts. ' And confidering = the
cheapnefs of thefe things in thofe
times and places , fo much money
might go farther thana fum ten times
greater could do in the maintenance
of {o'many now.

In: Solomons Temple we krnow how
the extraordinary riches of that King,
the general flourithing of the whole
State,'and ‘the liberality of the people
did joyntly concurto the building of
the Temple.  Pecuniaruns copia & po-
puli largitus, majora dictn conabatur |
(faith: Fofephus). The Rbodian Coloflus
1sreportedto have coft three hundred
talents the making. ©And fowereall
thofe other famous Monuments of
proportionable expence.
© Pancirollus{peaking of thofe Theae
ters that were ereted at the charges

of
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1 Jof fome private Roman Citizens,(aith
i dthas s Noftro hoc feculovel Rex . [atis Deperd,
it | haberer quod ageret edificio ejnfmodi eri- Tir. 13
4§ gemdo 5 and a lirtle after uponthe like
i1 & occalion, Resmehercule miraculofa, que
v § softris temporsbus vix & potentiffimo ali-
i) guo rege poffst exhiberi.
3. Add unto the two former con-
ik § fiderations that exalt care and inde-
u il fatigable indufiry which they beftow-
i § ed n the raifing of thofe {tructures:
« | Thefe being the chief and only de-
| figns on which many of them did
41 imploy all their beft thoughts and ut-
' | moft endeavours.  Cleopes an Egyptis
an King 1s reported to have been fo
defirous to finifh one of the Pyramids,
that having {pent all about it he was
worth, or could poflibly procure, he
was forced at laftto proftitute his own
daughter for neceflary maintenance.
And we read of Rawmifes anotherKing py;,; 4
of Egypt, how that he wasfo carefulc. g,
to erect an Obelisk, about which he had
imployed 20co0 men, that when he
feared left through the negligence of
the artificers, or weaknefs of the en-
gine,

- N ey
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gine, the ftonemight fall and break,he
tyed hisown {on to the top of it, that

fo the care of his {afety might make

the workmen more circumf{pect in their
bufinefs. And what {trange matters
may be effetted by the meer diligence
and labour of great multitudes, we
may cafily defcern from the wild In-
dians, who having not the art or ad-
vantage of Engines, did yet by their
unweariedinduftry remove{tonesof an

#rftor.1nd, NCTEdible greatnefs. Acoffz relates
1.5.c. 14, that he himfelf meafured oneat 77a-

guanaco; which was thirty eight foot
long, eighteen broad, and fix thick,
and he affirms that in their ftatelieft,

Edifices, therc were many other of Ji:

much vafter magnitude, |

From all which confiderations it
may appear, that the ftrangenefs of
thofe ancient monuments above any
that are now effected, does not necef-
{arily infer any defect of artan thefe
later ages. .= And I conceive , it were
as eafie to demonftrate the Mechani-
cal Arts 1n thefe timesto be fo far
beyond the kaowledge of former
ages;

na
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Uiy ages, that had we but the {ame means as

"y the Ancients had, we might effe& far
43 greater matters than any they attemp-
"9 ted, and that too ina fhorter fpace,
1y and with lefs labour.
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CAP. XIL

Concerning the force of the Mechanick
faculties ;particularly the Ballance and
Leaver.  How they may be contrived
fo move the whole world, orany other
conceivable weight.

LL thefe magnificent works of

the Ancients before {pecified, are
{carce confiderable in refpett of art,
if we compate them with the famous
fpeeches and alts of Archimedes : Of
whom it is reported that he was fre-
quently wont to fay, how that he
could move, Datum pondus cum data
potentii , the greateft conceivable
weight with the leaft conceivable
power: and that if he did but know
where to ftand and faften his inftru-
ment; he could move the world, all

this
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thisgreat Globe of feaand land ; which
promifes ; though they were altoge-
ther above the ‘vulgar apprehenfion
or belief, yet becaufe his 25 were
fomewhat an{werable thereunto,there- | .
fore the King of Syracnfe did ena&a | .
law whereby every man was bound to
believe what ever Archimedes would
affirm.

"T1s eafie to demonftrate the Geo-
metrical truth of thofe {trangeaflerti-
ons, by examining them according to
each of the forenamed Mecharick facul-
ties, every one of which isof infinite
power. ;

To begin with thetwo firftof them,
the Ballance and the Leaver, ( which
I here joyn together, becaufe the pro.
portions of both are wholly alike ) tis
certain, though there fhould be the
greateft imaginable weight , and the
leaft imaginable power, ({uppofe the
whole world, and the ftrengthof one
man or infant) yet if we conceive the
fame difproportion betwixt their fe-
veral diftancesin the former facalries
from the fulciment or center of gra-

vity,

—
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.4 vity, they would both equiponderate.
*4 And if the diftance of the power from
} the center, in comparifon to the di-

| ftance of the weight, were but any

| thing more than the heavines of the

| weight isinrefpect of the power, itmay

| then be evident from the former prin-

{ eiples, that the power would be of

% greater force than the weight, and con-
.._.}

{equently able to move it.

Thus if we fuppofe this'great globe at 4, to
| G . cons
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contain 2400000C0000000000000C000
pounds, allowing a hundred pound for

stie.l.3. eachcubical foot inat, (‘as Stevinins

prop. To. . hath calculated ) yet a man or child -
at D, whofe ftrength perhaps is but
equivalent to one hundred, or ten
pounds weight , may be able to out-
weigh and move it, if there be bug
a little greater difpropotion betwixt
the two diftances C D, and C B, than
there is betwixt the heavinefs of the

{ weight, and the {trength of the pow-

er ; that 1, if the diftance €D, unto |

s the other diftance C B, be any thing §

more than 2 40000000000000080000000G | | I
unto 100 or 10, everyordinary 1n-
firument doth include all thefe' parts
really, though not {enfibly diftinguifh- P
> ed. | |

Under this latter faculty T.did be- §

fore mention that engine by Which
 Archinedes drew up the Rontan (hips ,

- f;‘ﬁ:fi at the fiege of Syraenfe.” This is ufu--

Didog.s. Ay ftyled Tollenon, being of the fame

form with that whichis commonlyy

ufed by Brewers and Dyers, for the:f§§
drawing of water. It-confifts of two)lf
polts: |
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Cap. 12. Mechanical Powers. 83

polts, the one faftned perpendicularly
in the ground, the other being join-
ted on crofs to the top of it. At the
end he faltned a ftrong hook or grap-
ple of 1ron, which being let over the
wall to the river, he would thereby
take hold of the {hips, as they paﬂé;d
under ; and. afterwards by applying
fome uufrnr or perhaps the force of
Screws to the other end, -he would
thereby lift them into the open air,

where having {winged them up and
down till he had {haked out the men
and goods that were in them, he would
then dafh the Veflels agamf" the
rocks, or drown them in their fudden

fall ;: infomuch that Marcellns the
Roman General was wont to fay , Pluach.

in his life
¥ & vavaly dus xuadiley en Sardrlngi Ap- ’

xpindy, That Archimedes made ufe of
his 1hips inftead of Buckets , todraw
water with.

This faculty will be of the fame
force , not 0.11 when it ig continued
in one, buc alfo when it is mu 1ltiplied
in divers inftr aments, as may he con-
ceived in this other form, which I

G 2 do
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do not mention as if it could be fer-
viccable for any motion ( fince the
{pace 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-

alar form and motion, whofe {trength
may therefore be continued toa great-
er {pace.

“b-:::r'-\.
BN
@.z\

Imagine the weight 4, to be an hun-
dred thoufand pounds, and the di-
{ftance of that point, wherein every
Leaver touches either the weight or
one another from the point where

they touch the prop, to be but one
{fuch

S
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§ Cap. 12. Moashanical Powers.,

fuch part, whereof the remainder
contains ten, then ELCGLLH!.% to the
former gmuada 10000 at B, w H -
quiponderate to 4, which is 100
| fo that the ﬂ.mﬂd Leaver hath hut
| 10000 pounds to move. Now be-
caufe this obferves the {fame propor-
tions with the other in the diltances
of its feveral points, therefore 1000
pounds at C, will be of equal weight
to the former. And the w eight at C,
being but as a thoufand pound, th:lt
which 1s but as a hundred at D, will
be anfwerable unto ity and fo {iill
in the fame proportion, that which
isbut 10at E, will be equal to 1co
at D and that which is but one pound
at F, will alfo be equal toten at E.
Whence it is manifcit, that 1 pound
at F, is equal to 1coocoat Az and
the wmght muft alwayes be dm,*w”
ed in the fame proportion as ten
to one, becaufe in the dhip]ifﬂ;‘{_??‘i
of thefeLeavers, the diftance of the
point, where 1!1Lm{trummt touches
the weight, from that where it tou-
ches the prop, is but as one fuch
G 2 part

.|-'
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part whereof the remainder contains
ten. But now if we imagine it to be as
the thoufandth part, then muft the
weight be diminifhed accordingto this
proportien ; and thenin the fame mul-
uplication of Leavers, 1. will be equal
t0 1000 COO COO COO COO pounds:{a
that though we fuppofe the weightto
be never foheavy, yet let the difpro-
portion of diftances be greater, orthe
Leavers more, and any little power
may move it.

— .

CAP. XL
Of the Wheel, by multiplication of which
it s E:’EJ'r::ff to wmove any f;;;&g?;:::.‘flfﬂ
weight. |

" HE Wheel or axis in peritrockio

was before demonfirated to be
of equivalent force with the former
faculties. If we conceive the {ame
difference betwixt the Semidiameter

see the o OF the wheels or fpokes A €, and the

gure.caps Semidiameter of the axis A B, as there

p. 18,

is betwixt ‘the weight of the world,
and

i T T
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Cap. 13. Mechanical Eowers,

and the ftrength of -a man, itmay ther
be evident, that this {trength of ene
man, by the help of {uchan initrument,
will equiponderate tothe weight of the
whole world. And if the Semidiame-
ter of the wheel AC, bebutany thing
morte in refpectof the Semidiameter of
the axis A B, thenthe weight of the
world fuppofed at D, is in compa-
yifon to the {trength of.a man at (3
it may then be manifeft’ from the
{ame ‘grounds that this ftrength will
be of o much ‘greater force than the
weight , and confequently able to
moveit.

The force of this faculty may be
more conveniently underftood and u-
fed by the multiplication of {cveral
wheels, together with DU belong-
ing unto each of thems a8 it may be
eafily ‘experimented in the ordinary

Jacks that are ufed for the roafiing of

meat, which cammounly confift but
of three whecls’s and yet if we {up-
pofe a man tied in the place of 'the
weight, it were eafic by a (ingle hair
falined unto the fly or ballance of the

G 4 Jack

]

An engine
of many
wheels 1s
COMMOon-
ly called
Gloffoce=

Mt

How to
pull a man
above
ground
witha fin-
gle hair.
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Jack, todraw himup fromthe ground,

as will be evident from this following
figure.

 —i
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Cap. 13. Mechanical Powers.
Where fuppofe the length of the

{ fly or ballance in comparifon to

the breadth of its axis, to beas 10

| toone, and fo for the three other

wheels in refpet of the nuts that be-

§ long unto them; ( though this diffe-
| rence be oftentimeslefs, as we may

well allow 1t to be ) withall fuppofe
the weight (or a man tyed in the place

{ of it) to be ahundred pounds: I fay,
| according to this fuppofition, it is
| evident that the power at the ballance,
{ which fhall be equal to the weight,
| need be but as 1 to focco. For the
| firltaxis s conceived to bebutas 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
power at the fecond wheel, will be
but as 100, and this 100 at the third
but as 105 and laftly, this ten at the
ballance but as one. But the weight
was before {uppofed tobe 100, which
to the fir(t wheel will be but 10, to the
fecond as one, to thethird asa deci-
mal,
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mal, or one tenth, to the fails as one
hundredth part: {o that if the hair be
but {trong enoughto lift /.. that is
one ten thoufandth partof a man, or
(which is all one)onehundreth part of
a pound, it may aswell ferve by the =
| help of thisinftrument for the drawing
of himup. ‘And though there be not

: altogether fo great a difproportion be-
i twixt the feveral partsof a Jack, (as
o | in many perhaps there isnot)s and

though a man may be heavier than 18
here fuppofed, yet “tis withall confi-
) derable that the ftrength of a hatr 13
4 able to bear much more than the huns

dredth part of a pound.
Comens, Upon this grmmd J_"tr"f":?ﬁ'?:???fri‘ tells

d
Riren.c. 1.

o Yo s Out of Solvmon de Cavet, that 1f
Dewivibus there were an engine of 12 wheels
morricibus each of them with tecth, asalfo the
Treor. 16 aves or nuts that belong unto them,
if the Diameter of thefe wheels were
i | unto each axis, as a hundred to one:
i i and if -we fuppofe thefe wheels to be
(0 placed, that the teeth of the one
might take hold of the axis that be=
longs untothe next, and that the axis
of

T

ES e = e m
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Cap. 13. Mechanical Powers.

of the handle may turn the firft wheel ,
and the weight be tyed unto the axis
of the laft, with fuch an engine as this,
faith he, achild( if he could ftand a-
any where withaut this earth ) might
with much eafe move it towards
him. '

For according tothe former {up-
pofition, that this Globe of fea and
land, did contain as many hundred
pound:, as it doth cubical feet, viz.
240000000000C00CO00000000 , * it
may be evident that any ftrength,
whofe force is but equivalent to 3
pounds, will by fuch an enginebe able
tO move 1f,

Of this kind was that engine fa
highly extolled by Stevinins, which
he calls Pancration, or Omnipotent,pre- p, .,
ferring it before the inventions of proxi,
Archimedes. It confifted of wheels
and nuts, as that before {pecified is
{fuppofed. Hither alfo fhould be re-
ferred the forceof racks, which ferve
for bending of the ftrongeft bows,
as al{o that little pocket-engine where- g4,
with aman may break or wrench o- Fig 16o.

| pen

dtica
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pen any dore, together with divers the
like inftruments in common ufe.

CAP. XIV.

Concerning the infinite [lrength of

Wheels, Pulleys, and Serews. That
i itis polfible by the multiplication of
Bl thefe, to pull up any Oak by the roots
' with a hair, lift it up witha ffraw, or
blow itup with ones breath, ortoper-

form the greateft labour with the leaft
| " power.

'Rom what hath been before deli-
il " vered concerning thenature of the
g Pulley, it is eafieto underftand, how
this faculty alfo may be proportion-
ed betwixt any weight, and any
i | power, as being likewife of infinite

ftrength.
:. "Tis reported of Archimedes, that
: * 7000  With an engine of Pulleys, to which
faith he applyed only his left band, he
Ef?:f . lifted up * 5000 bufhels of corn at
Zi 35 once, and drew a fhip with all 1ts la-
| ding -
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ding upon dry land. This engine
W Zeizes calls Trifpatum, or Trifpaftum,
iwhich fignifics only a threefold Pul-
‘leys But herein he doth evidently
imiftakes for ’tis not poffible that this
{§alone fhould ferve for the motion of
fo greata weight, becaufe {uch an en-
"4 gine can but make a fubfextuple, or at
i3 moft a fubfeptuple proportion betwixt
| the weight and power, which1s much
% too little to reconcile the {trength of
/'§ a man unto fo much heavinefs. There- !
{ fore Ubaldys doth more properly {tyle f{:{g: '
1 it Polyfpafton, or an inftrument of ma-
4 ny Pulleys: How many, were eafte to
/e find out, if wedid exactly know the
wi§ weight of thofe ancient meafures 3
del fuppofing them to be the fame with
ol our buthel in Ewngland, which con-
itf tains 64 pints or pounds, the whole
would amount to 320000 pounds,
half of which would be lightned by
the help of one Pulley, three quar-
4§ ters by two Pulleys, and fo onward,
according to this {fubduple, {ubgua-
druple, and fubfextuple proportion:

So that if we conceive the ﬁrcngthf
0
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of the left hand to be equivalent unto
20 or 40 pounds, it is 1s eafie to find
out howmany Pulleys are required to
inable 1t for the motion of {o great a

weight.
Commenr.  Upon this ground Merfennus tells
fff";"’*“ us, that any little child with an en-
Ho4e oine of an hundred double Pulleys, ¢
might eafily move this great Globe of
A earth, though it were much heavier
q thanitis. And in reference to this
rref. a2 Kind of engine ( {aith Monantholins )

| | Mechan. are we to under{tand that affertion of
fil | rifieie.  Archimedes (as he more immediately
BE . intended it ) concernmg the poffibility

of moving the world.
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-
.H cation, aswell asany of the other fa-
: culties, and may perhaps be ‘more
ferviceable for fuch great weights,
than any of the reft. Arehimedes his
' - engne

————
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called

1s by fome thou rhr to con-
~ thefe fi

engine of ”IL.;IMF’ (trength,
(/f’urfﬂfry
filt of

Axes babeliat cumin mi

95

Sfﬂr.fﬂ rfi‘
Static.
rﬂx,

tis cocbless. And that other (,ﬂﬂ-'mf: of & SeeBe/fors

his called Helix
thenens ) wherewith he
great fhip into the {ea, without any
other help, 1s moft likely to be fra-
med of perpetual {crews, faith Ri-
paltus.

Whence it may evidently appear,
that each of thefe Mechanick facul-
ties are of 1nfinite power, and may be

contrived proportionable unto any
conceivable weight: And that no
patural ltrength is any way com-

parable unto thefe artificial inven-
t10n0s

‘Tis reported of Sawpfon, that he
could carry the gates of a {:It? upon
his ﬂmuldufj nd that the ftrongeft
bonds were unto himbut asflax burnt
with fire, and yet his hair being tha-
ved off, all his{ krcmth dr_--:-lrer*l from
him. We* read of / fu‘rj that hecould
carry an’ Oxe upon his back, and yet
when he tried to tear an Oak afun-

der

(mentioned b ~ A-

f Hmr.ﬂf * Deipone-
h Hd fophift.L. 5.

oper.exter
Archimed.

judg I%s

* A, Gel.
Noit, art)
L 1%, 616,
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Archimedes 5 or, Lib, g,

der that was fomewhat riven before ,
having drawn it to itsutmoft, it {ud-
denly joyned together again, catching
his hands in the cleft, and fo ftrongly
manacled him, that he becameaprey ¢
to the wild beafts.

But now by thefe ‘Mechanical con-
trivances, it were eafic to have made
one of Sampfons hairs that was {hav-
ed off, to have beenof more firength
than all of them when they were on.
By the help of thefe arts it is poffible
(asI fhall demonftrate) forany man to
lift up the greateft Oak by the roots
with a {ftraw, to pull it up witha hair,
or to blow it up with his breath.

Suppofe the roots of an Oak to ex-
tenda thoufand foot {quare, ( which
is almoft a quarter of a mile ) and
forty foot deep, each cubical foot
being a hundred pound weight 5 which
though 1t be much beyond the exten-
fion of any tree, or the weightof the
carth, 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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Cap. 14, Mechanical Powers.

depth of it notabove ten foot, beyond
whtch the greateft rain doth not pe-

netrate (htth Seneca). Ego vinearnme * Nu.Qul
diligens foffor affirino mullame plyviam 3.7

effe tam wagnant, qie terranulira de-

cemr pedes in altstudinem madefaciat.
And becaufe the root muft receive its
nourifhment from the help of fhow-
ers, therefore it 1s probable that it
doth not go below them. So that
(I fay) though the proportions fup-

p{){ld do much exceed the real truth,

yet itis confiderable that {ome great
overplus r1*1£- 1** allowed for that
labour which there will be in the
forcibl rmnhiiﬂ_rl or feparation of
the parts of the earth which are con-
tinued.

ACC:‘J;‘:”[“G to this {uppofition, the
work of forc ing up the Oak by th
roots will be equ 1."-.:[1-\“.11- to the it
L

g up of 400cecgoco pound weigh

Y Bt b

1

which by the advantage .ﬂi (uch an
tl’*rmlL as 15 here d L{{.I‘E"r d,’ may l:-c-:

ily performed with the lealt conc:
‘i.dble Pu‘f‘v’., L.

T ———
I 1 he







Cap. 14. Mechanical Powers.
The whole force of this engine
doth confift in two double Pulleys,
twelve wheels, and a fail... One of
thefe Pulleys at the bottome will
diminith half of the weight, fo thatit
fhall be but as' 2000000000, and the
other Pulley will abate { three quar-
ters of it: {0 that it fhall be buc as
Tocooooooo.  And becaufe the be-
ginning of the ftring being faltned
unto the lower Pulley makes the
power to be 1n aﬁzbquimuple pro-
portion unto the weight, therefore a
power that fhall be as 1000c00000,
thar 1s, a {abquadruple, will be (G
much f{tronger than the weight; and
confequently able to move it: Now
fuppofe the breadth of all the axes
and nuts, to be nnto the Diameters
of the wheel as ten to one; and it
will then be evident, thatto a pOW-
er at the {itl“twhazl the weight i
but as 1o0000odo. To the fecond as
t6ocooco.” Yo the third as 160co00.
To the fourth as-1000co. To the
fifth as 10000, Tothefixthas 1000.
Tothe feventhas a 100. To the eighth
H 2 ag

See ch, 7.
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as 10. To the ninthas 1. - To the
tenthas %, one decimal. To the ele-
venth as's,.. - To the twelfth as Jee.
And the fails yet lefs. So that if
the ftrength of the {traw, or hair, or
breath, be but equal to the weight
of. one thoufandth part of a pound, it
may be of fufficient force to pull up
the Oak, .

If in this engine we {uppofe the
difproportion. betwixt the wheels
and nuts, to-beas an hundred to one,
then it is very evident, that the fame
{trength of breath,or ahair, oraftraw,
would be able to meve: the whole
world, as will be eafily found by cal-
culation. = Let this great Globe of fea
and land be imagined (as before )
to weigh {o many hundred pounds
as it contains cubical feet; namely,
2 40000000000000000000000  pounds,

This will be to the firlt Pulley,

1200000000000000000006000. - [0 the fe=
cond lefs than. 6ocooosooooocooocoasocns:
But for more ealie and convenient
reckoning, let it be fuppofed to be
fomewhat more, 7iz. 100000000000QQ0G00000000.

This




Cap. 14. Mechanical Powers,
This to the firft wheel will be but as

IGQGQGG&GDGGDODQQQGQQQOF
i Tothefecond as 100002200000000000000,

. Tothe third as 102000000000@000040,

\ To the fourth as 1co0000000000000e,

, Tothe fifth I0noooo00000000,

i To the fixth 1 000000000000,

) Tothe feyenth 10000000000,

' § Totheeighth 100000000,

) Tothe ninth 1000000,
s @ Tothe tenth 10000,

- 8 Totheeleyenth 100,

* 8 Tothetwelfth 1.
i @ Tothe failsas

LN

g 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
1§ particular explication, how {uch Me-
. # chanical firength may be applyed un-
§to all the kinds of local motion ;
_Bince this, in it {elf, isfo facile and ob-
" Mvious, that every ordinary artificer
doth fufficiently underftand it,
| The Species of local violent moti-
¢ _'_a{m areby Ariftotle reckoned tobe thefe
i

Pr i

four.
H 3 Pulfie

for
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Paulfio.
Traétio.
Veitio.
Vertigo.
Thrufting, Drawing, Carrying,
Turning. Unto {fome of whichall |
thefe artificial operations muft necef-
farily be reduced, the firength of %
any power being equally appliable ' § ¥
anto all of them; So that there is no }é:
work impoffible to thefe contrivan- =
ces, but there may be as much acted
by thisart, ascan be fancied by 1magi-
fiation.

—

—

C AP oXV,

Concerning the proportion of [flowne[ss
and [wiftnefs in Mechanical zzotionse

=

= b o

=g

Aving already difcourfed con-
cerning the ftrengthof thefeMe-

chanical Faculties : ‘it remains for the:
more perfect difcovery of their na-§
tures, that wetreat fomewhat concern+f |
ing thof two differences of artificiailf/
J;.nu_:'r_s:?s}__: i ok i

Slow-4




 Cap. 13. Mechanrical Po;ﬁerr.

Slownefs,

and
Swiftnefs.
Without the right underftanding

4 of which, a manfhall be expofed to
¢ many abfurd miftakes, in attempting

-

b
i

rE
._.I
" =

of thefe things which are either in
themfelves 1mpoflible, or elfe not to
be performed with {uch means as are
applyed unto them. I may fafely af-
firm, that many, if not moft miftakes
i thefe Mechanical defigns, do a-
rife from a mif~apprehenfion of that
difference which there will be be-

| twixt the {lownefs or {wiftnefs of

the weight and power, incomparifon
to the proportion of their feveral
ftrengths.

Hence 1t 15, that {o many engines
invented for mines and water-works
do fo often fail in the performance
of that for which they were inten-
ded, becaufe the artificers many times
do forget to allow {o much time for
the working of theirengine, as may
be proportionable to the difference
betwixt the weight and power that

' H 4 belong
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Archimedes 5 or, Lib, 1.

belong unto them 5 whereas he that
rightly underftands the grounds of this
art, may as eafily find out the diffe-
rence of {pace and time, required to
the motion of the weight and power,

as he may their different ftrengthss;

and not only tell how any power may
move any weight, but alfo in what
a fpace of #ime it maymove any {pace
or diftance.

If it were pofiible to contrive fuch
an invention, whereby any concei-
vable weight may be moved by any
conceivable power, both with the
{fame quicknefs and fpeed (as it 1s In
thofe things which are immediately
{tirred by the hand, without the help
of any other inftrument ) the works
of nature would be then too much
{ubjetted to the power of art: and
men might be thereby incouraged
(with the builders of Babel, or the
rebel Gyants ) to fuch bold defigns
as would not become a created be-
ing. And therefore the wifdom of

Providence hath fo confined thefe hu=

mane Arts, that what any imvention
hath
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4y hath in the frength of its motion, 1s
fis) abated in the flownefs of it 5 and what

it hath in the extraordinary quicknefs
of its motion, muft be allowed for
in the great ffremgth that is required
unto it.

For it is to be obferved as a general
rule, that the {pace of time or place,
in which the weight is moved, in com-
parifon to that in which the power
doth move, 1sin the {ame proportion
as they themfelves are unto one ano-
ther.

So that if there beany great differ-
ence betwixt the ftrength of the weight
and the power, the fame kind of dif-
ference will there be in the fpaces of
their motion.

To illuftrate thisby an example :

105
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Let the Iine G 4 B, reprefent a bal-
lance or leaver, the weight being
{fuppofed at the point G, the fulci-
ment at 4, and the power fultaining
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 deprefled unto C;
‘tis evident ‘that thé arch F G, or
(which isallone) DE, doth fhew the
Ipace of the weight, and the arch
B C, themotion of the power. Now
| both

e |
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both thefe arches have the {fame pro-
portion unto one another, as there 1s
betwixt the weight and the power,
. or ( which is all one )as thereis be-
twixt their {everal diftances from the
fulciment. Suppofe 4 G, unto 4 B,
to be as one unto four, it may then be
evident that F G, or D E, will be 1in
the fame proportion unto B C. Foras
| any two Semidiameters are unto one
. another, {o are the {everal circumfe-
rences defcribed by them, asalfo any
proportional parts of the{ame circum-
ferences.

# And as the weight.and power do
thus " differ in the {paces of their mo-
tions, {0 likewife 1 the {lownefs of
it; the one moving the whole di-
{tance BC, in the fame time, where-
in the other paffesonly G F. So that
the motion of the power from B to
C, is four times fwifter then that of
the weight from G to F. And thus
M will it be, if we fuppofe the difpro-
1 portions tobe far greater, whether or

31.
#  Jeet WA e ek

- ==
- .

no we concetve 1it, either by a con-
tinnation of the fame infirument and
& T ' fa-
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faculty, as in the former example, or
by a wmltiplication of divers, ‘asin Pul-
leys, Wheels, &c. By how much the
powerisinit felf lefs than the weight,
by fo much will the motion of the
weight be flower than that of the
power.

To this purpofe I fhall briefly
touch at one of the Diagrams expref-
fed before in the twelfth Chapter,
concerning the multiplication of Lea-
Vers.

In which , as each inftrument doth
diminith the weight according to a
decuple proportion, {o alfo do they
diminifh the fpace and Slownefs of its
motion. Forif we fhould conceive
the firft Leaver B, to be depreffed
unto 1its loweft, fuppofe ten foot,
yet the weight 4, would not be rai-
{ed
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Cap. 18. Mechanical Powers. 109

{ed above one foot; but now the fe-
cond Leaver at its utmoft could move
but atenth part of the firft, and the
third Leaver buta tenth part of the
fecond , and fo of the reft. So that
the laft Leaver F, being deprefied,
will paf§ a_fpace 100000 greater, and
by a motion, 100000 {wifter than the
weight at A.

Thus are we to conceive of all the
other faculties, wherein there is con-
ftantly the fame difproportion betwixt
the weight and power,1n refpect of the
{paces and flownefs of their motions,
as there is betwixt their feveral gra-
vities. If the power be unto the weight
but as one unto a hundred, then the
{pace through which the weight moves,
will be a hundred times lefs, and con-
fequently the motion of the weight a
hundred times flower than that of the
power.

So that it is but a vain and impof-
fible fancy for any one to think that
he can move a great weight with a
little power ina little fpace; but in all
thefe: Mechanical attempts, that ad-

’ vantage

e T e S — .,
e e e = e e
C - i S K o — = -
¥ e el . T & L 2
e S . L 31 o

._,_.__
o
B

=X "—_—"-—-—_I—v-*_-_-,—-'i-_i-r_#\r” =
*+ =

_.___.

el ——



e, V7, ASRTRBN

vantage which is gotten in the ftrength
of the motion, muft be ftill allowed
forin the {lownefs of it.

Though thefe contrivances do fo
extremely increafe the power, yet they
do proportionably protraét the time.
Thatwhich by fuch helpsone man may
doin ahundred days, may be done by
the immediate i’runr?rth of ahundred
men 1n one day.

CAP. XVL
That itis p&ﬂfﬁfﬁ tocontrive [uchan ar-
tificial motion, as [hall be of a flow-
#€ Jfr j.rrc:lp:::-rfm:rzm_’;fp to the fw:frm‘ﬁ f:rf

the beavens.

T were a pretty {ubtilty to enquiré

after, whether or no it be not pof-

{ibie to contrive flch an artificial mo--

tion, that fthould be infuch a propor-
tion ﬂ{)w as the hmvcns are {uppofed
to be fw1ft.

For the exatt refolution of which,,
it would be requifite that we {hould

firlt pitch upon {ome medinm, or in-

diffe--

Archimedes 5 or, Lib, 1.
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il Cap. 16. Mechanical Powers.

1 different motion , by the diftance
i from which, we may judge of the
! proportionis on either fide, whether
| flownefs or fwifines. Now becanfe
-1':.1 there is not any fuch zatural medinm,
12§ which may be abfolutely ftyled an
waf indifferent motion, but that the fwift-
ity nefsand {lownefs of every thing, is
4 ftill proportioned either to the quan-
| tity of bodies, in which they are, or
{ fome other parncular end for which
{ they aredefigned 5 therefore we muft
| take liberty to fuppofe {fuch a moti-
4 on, and this we may conceive to be
»f about 1000 paces, or a mile in an

413 hour.

| The ftarry heaven, or 8th {phear is
{ thought to move 42 3984%? miles in
i the {ame {pace: So thatif it may be
" demonftrated that 1t is puﬂible to

o JCD itrive fuch a motion, which f::rumrr

i lrm in a conftant dite& courfe ﬂhu'i
“§ pafs but the 42398437 part {Jf a mile
in an hour, it will then be evident,
that an artificial motion may be {low,
in the fame proportion as the heavens
4 are {wift.

Now
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112 zfrcfaimede.r; or , Lib, §:
Now it was before manifefted that
according to the difference betwixt
the weight and power, fo will the
difference be betwixt the {lownefs
or fwiftnefs of their motions; whence
it will follow, that in fuch an en-
gine , wherein the weight fhall be
42398%7 pounds, and the power
that doth equiponderate it, but the
42398437 part of ap Dund(wlm.h 1s
cafie to contrive ) in this engine the
power being fuppofed to move with
{uch a {wiftnefs, as may be an{werable
{ to a mile an hour, the weight will
pals but the 42398437 part of amile
in the fame fpace, and {o confequently
will be proportionably flow unto the
{wiftnefs of the Heavens.
AR | It is related by our Country-man T
e Prefaceto . Dee, that he 11*1u£.«:rdm being both
g Buchd. mg{:thcr in their travels, they didfee |
an- inftrument which was at firlt fold §
for 20 talents of ‘gold, whercin there |
was one wheel, whichconfta *fn mo-
ving round amongft thereft, did not
finith one revolution under the fpace of
{even thoufand years.

But
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Cap. 16. Mechanical Powers. ilg

But if we farther confider fuch an
mnltrument of wheels as was mention-
ed before in the t4 chapter, with
which the whole world might be
eafilly moved, we thall then find thac
the motion of the weight by that,
muft be much more flow, than the
heavens are {wift. For though we
{uppofe ( faith Stevinus ) the handle Pefi.

¢ 3 praif,

of fuch anengine with 12 wheelstobe
turned about goco timesin an hout,
(which 15 as often as a mans pulfe

~ doth beat) 'yet in ten years {pace the

weight by this would not be moved

above }351*000000000060000 parts

of one foot, which is nothing near fo

much as a hairs breadth. And it could

not pafsan inchin 1000000 years,{aith pj .-

M erfennms. Mechan.
The truth of which we may more prop. 11

eafily conceive, if we confider the

frame and manner of this 12 wheel’'d

engine. Suppofe that in each axis or

nut, there were ten teeth, and on

each wheel a thoufand: then the fails of

this engine ‘muft be turned a hundred

times, before the firlt wheel (reckon-

¥ ing
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ing downward ) could be moved
round once, and ten thoufand times
before the {fecond wheel can finifh one
revolution, and {o through the 12
wheels, according to this multiplyed
proportion. :

So that befides the wonder which
there 1s in the force of thefe Mecha-
nical motions, the extreme {lownefs
of them is no lefs admirable 5 If a
man confider that a body would re-
main in {uch a conftant dire& mo-
tion, that there could not be one
minute of time wherein it did not rid
fome {pace, and pafs on further, and
yet that this body in many years to-
gether fhould not move {o far as a
hairs breadth. ,

Which notwithftanding may evi-
dently appear from the former in-
ftance. For fince it isa natural prin-
ciple, that there can be no penetra-
tion of bodies; and fince it is fuppo-
fed, that each of the parts inthisen-
gine do touch one another in their fus
perficies, therefore it muft neceflarily
follow, that the weight does begig
an

=




Cap. 16. Mechanical Powers.
and continue tomove with the power :
and (however 1t is infenfible) yet it
15 certain there muft bé {uch a motion
{o extremely flow, asishere {pecified.
Sofull is this art nf rate and incredible
fubtilties.

I know it is the affertion of Car- De werie-

dan, Motus valde tardi, neceffario quie- ‘i
tes babent intermedias. Extreme {low

motions have neceflarily {ome inter-
meditate {tops and refts: But this 1s
only faid, net proved; and he {peaks
it from {enfible experiments, which
in this cafe are fallible. Our f{enfes
being very. incompetent judges of
the ' feveral proportions, whether
greatnefs or lictlenefs, flownef; or
fwiftnefs, which there may be a-
mong(t things in nature. For ought
we know, there may be fome Orge-
nical delt‘- as much lefs than ours,
as the earth is bigger. We fee what
{trange difcoveries of extreme minute
bodies, (as lice, wheel-worms, mites,
and the like) are made by the Micro-
feope , wherein their feveral parts
(whlch are altogether invifible to'the
I 2 bare

ate rerum,
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bare eye ) will diftinctly appear : ‘and
perhaps there may be other infects that
live upon them asthey do upon us.
"Tiscertain that our ﬁ:nﬂ‘:s are extreme-
ly difproportioned for comprehend-
ing the whole compafs and latitude of
things. And becaufe there, may be
fuch difference in the motion as well as
in the magnitude of bodies 5 therefore
tbough fuch extreme {lownefs may
{eem altogether impofiible tofenfeand
common apprehenfion, yet thiscanbe
no fufficient argument againft the re-
ality of it.

CAP. XVIL
Of fwiftuefs, how it may be increafed

to any kindof proportion. Concern=

ing the great force of Archimedes his
 Engines. Of the Ballifta.

Y that which hath been already
explained concerning the flownefs
of motion, we may the better under-
ftand the nature of fwiftnefs, both
of them (asis the nature of oppo-
fites,




Cap. 17. Mechanical Powers,

fites ) being produced by contrary cau-
fes. As the greawnefs of the weight
in refpectef the power, "and the great
diftaneé of the power from'the fulci-
ment, 1 comparifon to that'of the
weight, does caufe a {low motioh: So
the greatnefls of the power above the
weight, andthe greater diftance of the
weight from the center, in compari-
{on tothat of ‘the power, doescanfe a
{wift motion. And as it is poffible to
contrive a motion unto any kind of
{lownefs, by finding out an anfwerable
difproportion betwixt the weight and
power : folikewife unto any kind of
{fwiftnefs. For {o much as the weight
does exceed the power, by fomuch
will the motion of the weight be {Tow-
ersand {o much as the power does ex-
ceed the weight, by fo much will the
motion of the weight be fwifter.

147
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Archbimedes 5 or,  Lib: 1,

In the Diagram fet down before,
if we fuppofe F to be the place of
the power, and C of the weight, the
point 4 being the fulciment or center,
then in the fame {pace of time, where-
in the power does move from F to G,
the weight will pas from C to B.
Thefe diftances having the fame dii-
proportion unto one another, as there
15 betwixt 4 F, and AC, which 1s
fuppofed to be quadruple. So that
inthisexample, the weight will move
i e ' four

T W -TET B




Cap. 17. Mechanical Powers.

four times {wifter than the power. And
according as.the power does exceed
the weight in any greater difproporti-
on, {o will the fwiftnefs of the weight
be augmented.

Hence may we conceive the rea-
fon of that great force which there
is in Slinge, which have fo much a
greater {wiftnefs, than a {tone thrown
from the hand, by how much the end
of the Sling is farther off from the
{houlder-joynt, which is the center
of motion. 'The Sacred hiftory con-

119

cerning Davids viGory over Goliak, 1sum,,
may fufficiently evidence the force of 49: ‘wpo-
thefe. Vegetins relates that 1t was u- Lipfius

Ligy. L. 4

fual this way to ftrike aman dead, p;,,. 5
. FH L '\:ll »

and beat the foul out of hisbody,with-
out fo much as breaking bis armour,
or fetching blood.  Membris iutegris
lethale tamen vulnus important, & [i-
we invidia (anghinis, boftis lapidis it
intereat.

“‘Inthe ufeof thefe ,many of the An-
cients have been of very exquifite and
admirable skill. We read of feven bun-
dred Benjawites lefi-handsds that conld

1 a fling

]

Judges
15,
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§20 Archimedes 5 or, Lib.y,
fling a [bone at a b;;rr,r brmdf,{} and nat
wifs.  And there is the like f’corhd of
a whole Nation amongft the Indians,
who from theirexcellency in this art
were ftiled Balearcs. They were {0

g 72

{krict in teaching this art unto their
f;ﬁ;?ﬁ young (}ﬂES Ot f:um.-zp.wr 4 matre non
cul, Bibli- af’“iﬂ?i'f :Fu’.:’a Gqriein fp_fd?: mon fI}“?.-H“‘ pt??‘-

oth.l.s. ey v‘z! Tn_u,t he mother would not give
i‘_;‘”ﬁ""’s any mba to-her child, till ( being {et
cap.s.  at fome diltance) he could iut it wlth
Fe, Boemus ﬁmﬂrmrr ;

i:j:i; For the farther illuftration of this
geminm, - 1ADject, concerning the fwifinefs of

.3.c.96. motion, I fhall briefly fpecific {ome
particu Lt-*q concerning the engines of
War ufed by the Anctents.  Amongft
thefe, the moft famous and admira-
ble were, thofe invented by Aroli-
. medes; by which he r.‘.ifi pufh rm {fuch
{“f{r“ "% ftran m., €Xp loits, as ( were. they not
Chitias 2. tclated by {o many and fuch judici-

kiftor. 35. Ous 1”Li|li..rtt~ ) h’nlﬂd {carce {eem

E;I"r:-} credible even to thefe more 1'.'E!.i'ﬂL‘Fi
Bise o ADGS. Fh-* acts of rhat famous Engi-
eniftor. mect, avelargely fet dowmby 2 f:xf1-L;~
{* “ ! ", b [zt ;-L,J‘] 5 ;” ~orls {1, "'l I'-}:'Fr”.- -:n‘ ‘:‘r L

[ B
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ving occafion to tarry fome weeks
in that City, when he travelled with
Scipio, hemight there perhaps {¢e thofe
engines himfelf, or at leaft take his
information from fuch as were eye-
witnefles of theirforce: So thatthere
canbe no colourable pretence for any
one to diftruft the particulars related

GF them.

In brief, the fum of their reports
isthis;: When the Roman forces un-
der thecondu&tof Marcel/ns, hadlaid
fiege unto that famous City, (of

Cap. 15. Mechanical Powers. 121

2y, and diversothers. From the firft
of whom alone, we may have {uffi-
cient evidence for the truth of thole
relations. For befides that he 1s an
Author noted to be very grave and
{erious in his difcourfes and does {o- #ifford 4.
lemnly promife inone place that he will
relate nothing but whateither he him-
{clf was an eye-witnefs of, or elfe
what he had received from thofe that
were {03 I {ay, befides all this, 1t is
confiderable, that he himfelf wasborn
not above thirty years afier the fiege

-

juxta ini=
tium.

And afterwards ha-
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Archimedes 5 or; d.ib, ¢.

which both by their former 'fuccef:
fes, and their prefent {trength, they
could not chufe but promife them-
felves a {peedy victory )5 yet thearts
of this one Mathematic¢ian, notwith-
ftanding all their policies and refo-
lutions,did ftill beat them back totheir
great difadvantage, Whether they
were near the wall oxfarther from it,
they were ftill expofed to the force
of his Eﬂgiﬂt‘s, X paxedy d@!ra-”'ri;,@w'
ve[yus GyTas, & pépe dmedntus @ 1pecnda’s
wpds Tds ibiac SmPordy, emd # SiipSes
T¥ arsises <urdy, From the multitude
of thofe ftones and arrows, which
he fhot againft them, was he fiyled
sxatéyyen, Or Briareys. Thofe defen-
five engines that were made by the
Romans in the form of Penthoufes
for to cover the affailants from the
weapons of thebefieged, thefe would
he prefently batter in pieces with
great {tones and blocks. Thofe high
towers' erefted 1n fome of the fhips,
out of which the' Romans might
more conveniently fight with the de-
fendants 'on the wall, thele allo were
{o
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& broken by his engines, that no
Cannon or other inftrument of Gun- ¢, pun:
powder, ( faitha learned man ) had zaeighti-
they been then in ufe, could have done flor.k:5..3
greater mifchief.: In brief, he did fo e 16:
moleft them with his frequent and pro-
digious batteries, that the common {ol-

diers were utterly difcouraged from

any hopes of {uccels.

What was the patticularframe and

manner of thefe engines, cannot cer-

tainly be determineds but tocontrive

{fuch as may perform the like {irange
cffc@s, were not very difficult to any

one who is throughly verfedin the
grounds of thisart. Though perhaps

thofe of Archimedes in refpect of di-

vers circumitances, WEIC much more

exal and proper for the puipofcs to
which they were intended, than the
sivention of  others could be ; He
himfelf being {o extraordinarily fub-

til and ingenious above the common

{fort of men.

SR Ths pmbﬂble that the general

kind of thefe engines, were the {ame

with thofc that were ufed after-

o wards

% onl
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Archimedes; or, Lib,1.

wards amongft the Romans and other
Nations. Thefe were commonly divi-
dedinto twoforts: {tyled

i Ballifte.
.' Catapulte.
75d Niue Both which names are fometimes
! azumde  ufed promifcuoufly 5 but according
! ﬁ:‘ff{: to their propriety t+ Balifte does fig-
: tsmss Difie an engine for the thooting of
4 Bdmmy, ftones, and Catapultz for darts or
4 i}i‘; i{“ arrows. | 1
mercsCo- . Lhe former of ithefe was fitted ei-
il Ass. Fun- ther to carry divers lefler ftones, or
g | ¥ ‘f,ff‘::ﬁ elfe one greateft one. Some of “thefe
| " engines made for great ftonés, have
. been proportioned to o vaft and im-
_4 menie a weight, as may feem almoft
credible: which occafioned that in
Lican,
At [axum quoties ingenti verberis ilu
|J Lib, 3. Excutityr, qualis rupes quam  vertice . vigutis

] P - - -I‘
Abfeidis  impulfu  vemorum adjuta . vetuftas,
Frangit cunila rumes 3 nec tantum corpora preffa
Examimar, totos cum [anguine diffipar artus,

With thefe, they could eafily bat-
ter down the walls and Towers of any
Fort. So Ouwid,

&)y :h?;?
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Quam grave bafhﬁ;ﬁ meenia p:réf:frt

RHS,

And Statinse—Quoturbine bellicaquon-
dant,

Librati (alinut portarum in clauftra

pmoiares.
The ftones that werecaft fromthefe, ofis Po-
were of any form, Ewnormes ¢~ [epul- tiorcet.. 3;
chrales , Milftones or Tomb-{tones. Dials 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
{ometimes only parts of them, as mens
heads.
Athersws mentions one of thele pejpp:
Ballifte that was proportiond unto foph.lss
a ftone of three talents weight, each
talent being 120 pounds ( faith Vi- :
- : : - Archiz, 1.
truvins ) {n that the whole will a- " " &
mount to 260 pounds. But it 15 {to- aifey Je-
ried of Arckimedes, that he calt a {tone *27¢aar
into one of 11f*rrwir.r hits {hips, which T:j:;_‘-’.{ﬁ-r_
was found to weighten talents. There cel,
_is fome difference among(t* Authors, *Pv-Ki-

concerning what kind of talentthis :I:,':f;gi:
fhould be underftood, but it iscertain chimoper.
that Ext.
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Archimedes 5 or, Lib: 1.
that in Plutarchs time, (from whom
we have this relation) one talent did
amount to 120 pounds ("faith Swidas) »
according to which account, the{tone
it felf 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 {trength
in thefe Mathematical contrivances.
Among(t the Turksindeed, there have
been {ometimes ufed fuch powder-in-
{truments, as may equal the force
of thofe invented by drechimedes. Gab.
Naudens tells us of one bullet fhot
from them at the fiege of Conflanti-
nople, which was of above 1200
pound weight 5 This he affirms from
the relation of an Archbifbop, who
was then prefent and did fee it 5 the
piece could not be drawn by lefs than
a hundred and fifty yoak of oxen,
which might almoft have ferved to
draw away the Town it felf. But
though there hath been perhaps fome
one
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one or two Cannons of fucha prodi-
gious magnitude, yet 1tis certainthat
the biggelt in common ufe, doescome
far fhort of that ftrength, which was
ordinarily inthefe Mechanical engines.

There are divers figures of thefe Se¢ Rob :
Ballifte, fet out by Vigetins, Lipfins, jﬁ::jﬁ
and others 3 butbeing without any ex- aiin.1o
plication,it is not very-facilto difcover ¢: 4.
in what their forces did confift.

I have here exprefled one of them
moft eafie to be apprehended; from
| the underftanding of which, you may
| the betterguels at the nature of the
[0 relf.




Archimedes 5 or, - Lib. .

T T . T ——
e }
S g
_ __"‘—'—'_.‘_; -..'..,;'._._' 2
e = —_:;-_;'- el e
'_.. - R O S
oy
£ i
3

a8 That great box or cavity at 4, is
i fuppofed to be full .of fome heavy

' weight, and is forced up by the tur-
. ning
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Cap. 1R Mechanical Powers. . 12§
ning of the axis and {pokes BC. The
ftone or bullet tobe difcharged being
in a kind of fling at DD, which when
thegreater weight 4, defcends, willbe
violently whirled upwards, till that
| pend of the {ling at E, coming to the
| tops will flye off, and difcharge the

ftone as the skilful Artift fhould di=
fect it.

CAP. XVIllL
Concerning ihe Catapulte," or Engizes

for Arromws.

#*He other kind of enoine was call- b i
' 7 : n Greek

ed {T;zup.'f.'rfi:, Y 4 TEATHG, which adrariR-
fignifies a {peat or dart, becaufe 1t wds 7iis.
ufed forthe fhooting of fuch weapons : 474,
{fome of thefe were proportioned unto f)i* e
fpearsof twelve cubits Tong ¢ theydid
carry with fo great a force, ntinterdum 3y
wimiio ardere fcintillant, Clarth Awmii-
anits ) that the weapons difcharged ripfiusps:
from them were fometimes {if youcan Horeerlg,
believeit) fet on fireby the fwiftne(s 24 #
of their motion.

T ——
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Archimedes; or, Lib. 1.,

The fir{t invention of thefe is com-

monly afcribed to Dionyfins the youn-
ger, who is faid to have made them
amongft his other preparations againft
Carthage. But we have good reafon
tothink them of more ancient ufe,
becaufe we read in Scripture that

Uzziah made in }errg&fem exgines

invented by cunning men to [hoot ar

rows andgreat ﬂﬂmj‘f withall : though 1t

1s likely thefe inventions were much
bettered by the experience of after-
ages.

The ufual form of thefe Catapul-
f€, was much after the manner of
great Bows placed on Carriages, and
wound up by the ftrength of feve-
ral perfons. And from that great
force which we find in leffer Bows,
we may eafily ghefs at the greater
power of thefe other engines. “T'is
related of the Turkifh Bow, that it
can ftrike an arrow through a piece
of fteel or brafs two inches thick 5
and being headed only with word,
it pierces Timber of eight inches.
Which though it may feem incredi-
; ble,
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ble, yet it is attefted by the experience
of divers unqueftionable witnefies.
Barclay in his leon animorum, a man
of fufficient credit, affirms, that he
was an eye-witnefs, how one of thefe
Bows with 4 little arrow did pierce
through a piece of fteel three fingers
thick. And yet thefe Bows being
fomewhat like the long Bowsin ufe a-
mongftus, were bent only by a mars
immediate ftrength, without the help

of any bender orrack that are ufed to.

othets.

Some Turkifh. Bows are of tha’ii.

{trength, astopicrce a plank of fix in-
ches in thicknefs, (I {peak what [ have
{een) faith M. Fo: Greaves inhis Pyta-
#odographia. How much greater force
then mag we conceive ta be impreffed
by the Cataprlic ¢ ,
Thele were fometimes framed fof

I3E

the difcharging of twoorthree grfows */

together; fo that edch of them dhijghit
be direCted unto a {everal aim: Butit
were ds eafie to contrive ther after the
like manner for the carfiage of twenty
4rrows; Of more; asin thisfigure;
Kk 2 Bati
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Who was = Both thefe kinds of engines when
before - they were ufed at the ficge of any
ftyled ro- City, were commonly carried in ‘a
torcetes, Y . R R e

This king great wooden Turret (firft invented
of Turrer DY * Demetriuns ). It was driven upen

wasfirlt  four wheels at the bottom, each of

:f:i“;}lﬂ its fides being forty five cubits, its
Csprus, Deight ninety. | The whole was divi-
andisthus ded into nine feveral partitions, every
defcribed one of whichdid ‘contain divers en-
E’!{’;f}‘”dﬁ' E’lncs for battery : from its ufe in the

sicul.zib- Dattering and rtaking of Cities it s
liothl.20.7 ftiled

E——— E—— -




ftance (as the Lord Bacon conjectures)

Cap.:18. Mechanical Powers.

ftiled by the name of Helepolis.

He that would be informed in the
nature of Bows, let him cenfult Mej-
fernnus De Basfffﬁim & Acontifrmolegia,
where there are.diversfubtil inquiries
and demoalftrations, concerning -the
f{trength required to the bending
of them to any diltance. “The force
they have in the difchasge according
to feveral bents, -the ftrength requi-
red to be in the {tringof them, the fe-
veral proportions of {wiftne(s and
diftance inan arrow (hot vertically, or
borizontally, ertran(verfally.. '

+ Thofe ftrange effetts  okithe Tur-
Kith Bow (mentigned before) fomuch
excecding the force of others, which
yet require far -greater {trength: foy
the bending of them, may probably
be . afcribed . .either  to the natural
caufcof attrailion by [imilityde of - fub-
£
For.n thefe experiments the head of
the arrow fhould be of the fame
fubltance ( whether fteel or wood)
with that which/ic pierces: Or elfe
to. that juft jropertion betwixt 13:1{:

[ et
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Avchimedes s or, Libiy.
weight of the arrow; ‘and the {trength

 of the bow, which muft neéds much

conduce'to the forceof it, and may
perhaps bé>more exactly difcovered
in thefe; then it is ‘commonly ‘I o-
thers. 11 - |

s i

CaA P.  XIX.
A comparifon betwixt thefe ancient Ez-
gines, and the Gun-powder infiruments
sow ir Hfe. - -

T fhall not be altogether imperti-

nent to'inquirefomewhatconcerning
the advantages and diladvantages be-
twixt thofe Militay offenfive engines,
ufed amongft the Ancients,. and thofe
of thefelater ages.

In whichinquiry there are two par-
ticularsto be chiefly examined:

1. The force of thefe feveral con-
trivances,- ot the utmoft that may be
done by'them. e

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

1. As for the force'of thefe ancis
; ' - cnt
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Cap: 19. Mechanical Powers,

ent inventions, it may {ufhciently ap-
pear from thofe many credible rela-
tions mentioned before; to . which
may be added that inJefephus, which
he fets down from his own eye-fight,
being himfelf a chief Captain at the
fiege of Fotapata, where thefe events
happened. He tcllsus thatbefides the
multitude of perfons, who wereflain
by thefe Roman Engines, being not
able to avoid their force, by reafon
they ‘were placed fo far off, and out
of fight; befides this, they did allo
carry fuch great {tones, with {o great
a violence, that they did therewith
batter down their walls and Towers,
A great-bellicd woman walking about
the City in the day-time, had. her
child ftruck out of her womb, and
carried half a furlong from her. ‘A fol-
dier ftanding by his Captain Fofephus,
on thewall, hadhis head {truck off by
another ftone fent from thefe Rowran
Engines, and his brains carried three
furlongs off.

To this purpuﬂ: Cardan relates

- . W i LI =7 .
‘out 'of Awimianns ;?‘.i_,f?“t'f;:’fff,’.’j? A anto

1{. :'1- f.F?'JI" Tt

£35
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Fudaico, L.
3. 6.9
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impetn fertur lapis ut o vifo lapide
Guameis intad: bavbari fueriut ab eo,
defliterunt a pugna & abierunt. :"rLlI]}'
forei gn people being {o amazed atthe
{trange force of }mf e Engines, that
they durft not conteft with thofe who
were malters of fuchinventions. >Tig
frequently aflerted, that bullets have
beenmelted in the > air, by that extre-
mity of violent motion imprelt from
thefe flings.
“nrddqne contorto tranfverberat aéra
p:rmb“
Lt wmediis liquide glandes in nubibus
errant.
8o Lucar, {peaking of  the ‘fame
Er‘-gii']r::;.
fwde fices v J’“ a volant, fjh.hm:*s
JI,,! Lute.
Leris @y calide | gf:‘fjl:ff;ﬁ pondire
alandes.
Which relations, though they may
foem {omewhat po clica al nd 10Ipro-

| .i{}!f’__l b €x "'f'a'.j--?('f :lt“ himfelf If\_.!"xf,’ (_ﬂ'rlr?‘
lib. 2.¢. 7. ) doth {fuppofe them as un-
queltionable. l:nra ‘whence ltrujr

& 1 & - -
]L".. mferred.that the force of thele Ens

gi!'ff’-
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Cap. 19. Mechanical Fowers.

gines does rather -exceed than come
{hort of our Gun-powderinventions.
Add to thisthat opinion of , a learn-
ed man (which Icited before ) that
Archimedes in the fiege of \Syracufe
did -more michict with bis Eagines
than could have been wrought by a-
ny Cannons, had .they been: then in
ufe. | 3 g
In this perhaps there may be. fome
difadvantage, becaufe thele Mathema-
tical ‘Engines cannot be {0 eafily and
{peedily wound up, and {o.cartainly
levelled as the othermay. ' i, =

2.-Ag for the price or.charges. of

hoth thefe, it maybe confidered under
thice particulars :

1. -Eheir making.

2., T heir carxlage or conveyance.

3+ Their chargeand difcharging.

In all which relpetts, the Canpons
now inule, are.0f much greater colt
than thefe other mventions.

1. The making or price of thefe Gun-
powderin{tramentsisextremely expen-
{ive, as may be ealily judged by the
weight of theirmuterials. A whole
Cannon

137

Sir Walt,
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Romaza.
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Archimedes s or,  Lib.i.

Canrion weighing commonly 8006 Z

a half Cannon 50c0,2a Culverin4soo,
a Demiculverin 300035 which whether
it be m iron or brafs, muft needs be
very coftly, only for the matter of
them; befides the farther charges re-
guired for the form and making of
them, which in the whole muft needs
amount to feveral hundred pounds.
Whereas thefe Mathematical inventi-

~ons confifting chiefly of Timber,

and Cords, may be mtich more cheap-
ly made; The féveral degrees of
them which fhall' anfwer in propor-'
tion to the {trength of thofe other,
bemg at the leaft tefs times cheaper 3
that 15, ten Engines that fhall be of
equal force either to aCannonor De-
micannon, Culverin or Demiculverin,
may be framed at the fame price that
one of thefe will amount to: So that
in this refpect there is agreat inequa-
lity.

2. As for the Carriage or convey-
ances awhole Cannon does require
at the lealt o men, or 16 horfes, for
the draughtof it5 a half Cannon 56
| | men,
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Cap. to. Mechanical Powers.

men, or 9 horfess 2 Culverin 50, men,
or 8 horfes; a Demiculverin 36 men,
or ‘7' horfess Suppofing the way to
be hard and plain, 'tin which notwith-
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 1nto
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 in'the place where they are to
be ufed:

3. The materials required to the
charging of thefe Gun-powder -
{truments are very coftly. A whole
Cannon requiring for every charge
40 pounds of powder, and abullet of
64 pounds; ahalf Cannon 18 pounds
of powder,and a bullet of 24 pounds;

- aCulverin 16 poundsof powder, and .

d
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a.bullet _of 19 pr;unds.;, a Demicul-
I verin g-pounds of powder,and a.bullet
of. 12 pounds: whereas thofe; other
Engines may be charged only with
ftones,, or (which. .may ferve for ter-
rour ) with dead, bodies, orany: fuch
materials as every; place” will -afford
without any coft. BE T
So.then, put all.thefe together : If it

be fo that thofe ancient inventions did
not come {hort of ;thefe other in re-
gard of force, and if..they do {o much’
| cxcel them in. divers others . refpects 5
[ [t fhould feemthen that they are much
i & more.commodious than thefe latter in-
" venttons, and fhould be preferred be-
tore them. But this enquiry.cannot be
tplly. determined: without particular
experience of both.

—F
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Cap. 20. Mechanical Powers,

AP XX,
That it is poffible to contrive Juch an
artificial motion, as may be equally

- Jwift with the fuppofed motion of the

beaveis,

OR the conclufion of this Dif-
courfe, I {hall bricfly examine (as
before concerning {lownefs) whether
it be poflible to contrive fuch an ar-
tificial motion, asmay be equal unto
the {uppofed f{wiftnels of the hea-
vens. This queftion hath been for-
merly propoled and anfivered by Car-
dan,where he applies it unto the fiift-
nefs of the Moons Orb 5 but that Orb
being the loweft of all, and confe-
quently of a dull and fluggith moti-
on, in comparifon-to the reft: theres
fore ¥t will perhaps be more conveni-
ent to underftand the queftion con-
cerning the eighth fpherc or (tarry hea-
ven.
For the true refolation of this
ftould be firft obferved, that

L 5 1] .
2 e 1 X - 1 . B
rial fubltance is altogether incapas
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The earth
a Planet,

prop..s.

Y
AT

Archinedesy or, Lib, y:

ble of fo great a celerity, as is ufually
afcribed to the Celeftiall Orbs, (asl
have proved elfewhere). And there-
fore the quary 1s notto be underftood
for any real and experimental , but
only notional and Geometrical con-
trivance. |

Now that the {wiftnefs of moti-
on may be thus increafed, according
to any conceivable proportion, will
be manifelt from what hath been
formerly delivered concerning the
grounds and nature of flownefs and
{wiftnefs. For according as we fhall
{uppofe the power to exceed the
weights fo may the motion of the
weight be {wifter than that of the
PUW&I’-

But to anfwer more particularly
Let us imagine every wheel in this
following figure to have an hundred
teeth in it, and every nutten:
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| It may then be evident, that one
| tevolution of the firft wheel,will turn
|© the nut, and confequently the fecond

wheel on the {ame axis ten times, the
thitd
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third wheel a hundred times, the
fourth: 1000 times, the fifth 10000,
the fixth-a hundred thoufand times,
the feventh 1coo0c0 times, the eight
1occocootimes,the ninth100000000
times, - theSails 1000000000 timess
So that 1f we fuppofe the compafs of
thefe Sails to befive foot, or one paces;
and that the firft wheelis turned about
after the rate of onethoufand timesin
an hour : It will then be evident,that
the fails hall be turned 1000000000000

 times, .and confequently fhall pafs

1occoccoo miles in the fame. {paces
Whereas a {tar in the Zquator. ( ac-
cordingito common Hypotkefis ) does
move but 42398437 milesinanhours
and therefore it: is evident that ’tis

poffible, Geometrically. to contrive.

{uch an artificial motion,as {hall be of
greater. {waftnefs than the fuppofed
vevolutions of 'the heavens.
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OR,
Mechanical Motions,
The Second Book.

CHAP. I

The divers kind.of - Attomdta; or Self-
movers.Of Mills;and the contiivance
of feveral motions by rarified dir. A
vrief digre[fion concerning wind-giins

Mongft the variety of artifi-
clal motions, thofe are of
moft ufe and pleafure, in
which, by the application of
fome continued ftrength, there is be-
{towed a regular and lafting motion.
Thefe we call the dvitudta, or Jelf
zovers: which name in its utmoft la-
titude, is fometimes afcribed unto
thofe motions that are contrived
from the ftrength of living creatures,
a5 Chariots, Carts, &t. But in its
ftrictne(s and propriety, it is only ap-
pliable unto fuch inventions, Wwherein
the motion iscaufed either by fonithing.
F: that




R
=

b B T T e

146

e ORI, © b NN N

Ddalusy or, Lib. 2,

that bélonhgs unto s own. frame, or
¢lfe by fome external inapimate agent.

Whence thefe £urbuaraare €afily di-
(tinguifhable into twoforts:

i. Thofe that are moved by fome- -
thing which is extrinfecal unto their
own frame, as Millsby water or wind.

5. Thofe thatreterve their motion
from fomething that does belongtothe
frame it felf, as Clocks, Watches; by
weights, {prings, or'the like.

Of both which forts therehavebeen
many excellent inventions: Inthe re-

cital of them, I fhall infift chicfly on
{uch as are moft eminent for their rari-
ty and fubtiley.

Amongft the Zuréuare that receive
their motionfrom fome external agent,
thofe of more common ufe are Vills,

And firlt, the Water-mills, which are

thought to be before the other, though

neither the firft Author, nor {omuch

as the time wherein they were mven-

red is fully known. - And therefore
Deinvents Polydor Virgil refers them among(t
i}*’if:j"” other fatherlefs in_vcntiona. Pliny -
. Hifl. deed doth mention them, as _being
L1g.c.0; commonly ufed i his ti me: and yet
others

— T ————T - =
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others affirm, that Bellifarins in the

reign of Fuftinian, did firlt invent
them: Whence Pancirollus concludes,
that it is likely their ufe was for {ome
{paceintermitted,and being afterwards
renewed again,they were then thought
to be firflt difcovered.

However ’tis certain, that this 1n<
vention hath much abridged and ad-
vantaged the laboursof men, who
were before condemned unto this fla-
very, as now unto the Galleys;: And
as the force of waters hathbeenufeful
for this,folikewife may it be contrived
todivers other purpofées. Hereindoth
the skill of an artificer chiefly confift,
in the application of thefe commori
motions unto various and beneficial
ends, making them ferviceable not
only for the grinding of corn, but
for the preparing of ironor other oar,
themaking of paper, the elevating of
water, or the like. |

To this purpofe alfo are the Mills

" that are driven by wind, which are
fo much more convenient than the

other, by how much their fituations
L 2 may

ﬂe}f\fperf;
Tit. 2%
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may be more eafie and common. The
motions.of thefe may likewife be ac-
commodated to as various ufes.as
the other,. there bemng {carce:any, la-
bour, to the performance of which
an Ingenious artificer cannot np_p!y
them. To thefawing of Timber, the
plowingof land, or any othertheltke
fervice, which -cannot be difpatched
the ordinary way, without much toil
and tedicufnefs. Andit is a wonder-
ful thing to confider, -how much mens
labours might be eafed and contratted
n fundry particulars, if fuch aswere
well skilled in the principles and pra-
Ctifes of thefe Mechanical €XPEria
nents ... would: but tharowly apply
their {tudies unto the inlargement of
fuch inventions. £ P
Therec are fome gther motions by
wind or air, which (though they are
not {o commeon as the other),  yet
may prove of excellent curiofity, and
ingular nfe.  Such was, that mufical

Dadalus;,  er,

[
1
]')

inftrument mvented by Cormelins Dye- .
«f ble, which being {et 1n the {un-{hine;

] TIT %Y ].r'l' r-‘- :-r—
= Wouig o1 il

felf render a foft and
pleafant




Cap. '1. Mechanical Motions,

pleafant harmony, but being remo-
ved into the fhade would prefently be-= 1

come filent. The reafon of 1t wasthis :
the warmth of the {un, working upon
{ome moifture within it, and _r"*-_;ii:‘*--'ini?_
the inward 1111‘ dﬂt{) f“*’“"a Jf‘ an ex

fion, that it mu! e c
or 1Huc., did thereby give fluuﬂtz 0~

tionsunto the inftrument.

Somewhat of this natt '-'”!.r.'.-t‘..e:, Eo-
lipiles, whichare concave V H,f':f;,';':,i::;.‘}
fifting of fome fuch materi al as may
indure the fire, having a {mall hole,
at which they are llL.d with wa-
ter, and out of which (whenthe Vel-
fels are heated) the air doth 1 ue forth

. _{fh': l!" {"‘ I ‘1\ 1C

with a ftrong and lafting x'm"‘wcu
Thefe are frequently u{f'd for the ex-
citing an !;L-..}J r w¢ting of heat 1n the
melting of glaflesor n :ha;w'. They

may al(3 i:lccu”tr:‘:.: | tobe {erviceable

for fun dry pleafant ules, as for
the moving of fails ';;: a r:l"l*"[w:;y cor-
ner, the motion ‘of which fail ,rnm,r
be 'rmr-ncr_l to the turniogof alpit, or

the like.

AT S L Ty - ¢
But there s a better inveprzon o

h.J.'h.'

5 L

M emanon,
10 Egypt,
wiaich
zﬂ"-ﬂ kes a

qr Fa Y
ftr “J;

J.iJ-il'--
whenever
the {un
h::gzns o
fhine up-

on it,
Tacir, Au=-
nil. 24
Strabo af-
firms that
he had

both feen
and heard
it,
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this purpofe mentioned in Cardazn,
whereby a {pit may be turned ( with-
out the help of weights) by the moti-
on of theair that 1fcends 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 propoz-
tionably to the fire. In whichcontri-
vance there arc thefe conveniences a-
bove the Jacksof ordinary ufe.

1. It makes little or no noifein the
motion.

2. It needs no winding up, but will
conftantly move of it{elf, while there
is any fire to rarifie the air.

2, [tis much cheaper than the other
mftruments that are commonly ufed
to this purpofe. There being required
untoit only a pairof fails, which mufk
be ;lach in that part of the Chimney
where it begins to be {traightned, and
one wi d ,to the axis of which the {pit
line muft be faftned, according to this
following Diagram.

The

[




The motion of thefe fails may like-
wife be ferviceable for fundry other
purpofes , befides the turning of a
{pit 3 forthe chiming of bells or other
mufical devices; and there cannot be
any more pleafant contrivance for

L 4 c Onl=
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continual and cheap mufick. It may be
ufeful alfo for the reeling of yarn, the
rocking of “a cradle, with divers the
like domeftick occafions. For (as was
faid before ) any conftant motion being
given, it iscafic for aningenious artifi-
cer to apply it unto various ferviees.
Thefe fajls will always move both
day and night, if there is buc any
fire under them,and fometimesthongh
there be nope: For if the air with-

.out be much colder than that within

the room, then muft thiswhich is more
warm and rarified, naturally afcend
through the chimney, to give place
unto the'more condenfed- and heavy,
which does ufually blow in: at eve-
ry chink or cranny, ‘as expericnce
{hews. !

Unto this kind of motion may be
reduced all thofe reprefentations of
living - creatures, whether’ birds, or
bealts, invented by Cteftbins, which
were for the moft part performed by
the motion of air, being forced up
cither by rarefalfion, with fire, or
cle by compreffion, through the fall

of
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Cap. 1. Mechanical ‘Motions,

of {omeheavier body, as water, which
by pofieffing the place of the air, did
thereby drive it to feck for fome other
Verlt.

I dannot here omit (though it be not
altogether fo- pertinent ) to menti-
on that ‘ late ingenious invention 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 help of little falls or
fhuts within, to {top and keep clofe
the vents by which it was admitted.
Thecforce of it in the difcharge is
almoft equal to our powdersguns. I

have foundupon frequent trials (faith Pbenome-

Mer fennis)) that a leaden bullet {hot
from one of thefe Guns aganft a
{tone wall, the fpace of 24 paces from
it, will be beaten intoathin plate.
It would be a confliderable addition
to this experiment which the {fame
Author mentions a little after, where-
by he will make the fame charge of
air to ferve for the difcharge of fcve-
ral amrows or bullets after one a-
nother,

matica,

prop. 32
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Dedalus s or,  Lib, 2,

nother, by giving the; air only fo
much room, as may,immediatly ferve
toimprefs a violence in {ending away
the arrow or bullet, and then {crew-
ing it down again toits former confine-
ment, to fit it for another fhooging.
But againft this there may be many
confiderable doubts, which I cannot
ftand todifcufs.

CAP. IL
Of a failing Chariat thatmay without hor-
fes bedriven on the land by the wind,
as fhips are o the fea.
HE force of wind in themotion
B of fails maybe applied alfotothe
driving of a Chariot, by whicha man

may fail on the land as wellasby a fhip

on the water. Thelabour of horfesor
other beafts, which are ufually applied
to this purpofe,beingartificially {oppli-
ed by the firengthof winds.

That {uch Chariots are commonly
ufed in the Champion plains of Chixa,
is frequently affirmed by divers credi-
Boterns mentions that
they have been tried alfo in Spaiz,
though

! il
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Cap. 2. Mechanical Motions.

thou h with what fuccefs he doth not
Ipeci ﬁc.But aboveallotherexperiments
to thispurpofe, that failing Chariot at
Sceveling \n Holland,is moreeminently

remarkable. It was ‘made by thedire-
ction of Stephinus, & is celebrated by

155

many Authors. * Walchiusaffirms it to * Fabula-

| beof fo great a fwiftnefs for itsmotion,
and yetof fogreat acapacity for itsbur-
den. Ut inmediofreto fecundisventiscorns-
wtiffas naves, velocitatemultis parafangis
pﬂﬁ fe }Effﬁguat & pancarunz borarune
| fpatio, viginti aut triginta milliaria Ger-
#anica continno ¢ Hrj i ereetiatuy, concre=
drfﬂfg}j fibi plus minus pﬂﬂfﬂ?‘f!ﬁidﬂﬁdﬁ*
cen,in petitum locume transferat,facillinmeo
EE?HE ad clavure gui [edet nutn, quague
ver iz wiiniino fr;f;r}re velis :.‘ﬁ;;mz{'{?éfﬁf,
mirabile boc continenti currits naviginme
a’iriqmﬁx. That 1t did far exceed the
{peed of any thip, though we fhould
{uppa.:, it to be carried in the openfea
withnever {o profperouswind: andthat
infome few hours{pace it would con-
vey 6or 10 perfens 20c¢r 30 German
miics, and all this with very little la.

bour of him that fitteth at the Stern,
WhD

YIM AECAS,

Fab. 9.
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Dedalus; or, ILib, 3.
who may eafily guide the courfe of it
as he pleafeth.

That eminent inquifitive man Pei-
reskius, having travelled to Sceveling
for the fight and experience .of this
Chariot, would frequently after with

much wnnder mention the extreme
{wiftnefs of its motion. Commemorare

ﬁf!f!,':-.:zt ﬂ;f porenz quo correptus f;:f:r af cine

vento tran ﬂ.:tm frtafJ O 1o Pﬂfﬁﬁf.f
cere tamen pentpe tane citis erat guaniven-
tus. 'Though the wind were in it felf
more {wift and ftrong,yet topaflengers
in this Chariot it would not be at all
difcernable, becaufe they did go with
an equal fwﬁtnels to the wind it {elf.
Men that ran before it, {eeming to go
backwards 5 things which *feem at a
great diftance being prefently over-
tal en and left ba.hmd In two hours
{pace it would pafs from Sceveling to
P:f,,frf:r* ”*hlLu are diftant from one ano-
ther above 14 Horaria milliaria ({aith
the {ame 1'1 1t lmr) that 1s more th:m
two and forty miles.

Girotinsis 1&1"1;&1}3;% and *Iegantin

the celebrating of this invention, and
the
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Capias Mechanical Motions. '157'

| the Author of it, in divers Epigrams,

Tiphy tuum fuerat, nec Jovis iftud opas.
A nd in another place,
Impofust plauflro velkantem cavhafa, malum o
An potius navi, [ubdidit ifle votas ? P 3
bio | ——Seandit equas navis cnrrus yuit acye protio;
“ 1 Etmerito dicas bic volat, illa natat,

'] Thefe relations did at the firft feem un-
* ] to me, (and perhaps they will foto o-
thers )fomewhat {trangeand incredible.
But upon fartherenquiry I have heard
| them frequently attefted from the par-
| ticular eye-fightand experience of fuch
i § eminent perfons, whofe names I dare
@i not cite in abufinefs of this nature,
14§ which in thofe parts is o very coms
7§ mon, and little obferved,
I have not met .with any Author
o1 § whodoth treat partjcular] y concerning
the manner of framing this‘Chariot -
though Grotins mentions an clegant £ 5.
defcription of it in copper by one Gey. i1
nins ¢ and Hondins in one of his large
0 | Maps of Afia,does give another conjé-
it 1&111"31 defcription of thelike Chariots

W | Fentivolam Tiphys deduxitin aquova navim, Grotii Pod
o | Tupiter in Rellas, ethereamque domum emata,
WLy Interrefive folumvirtus Stevinia, nam nec Ep. 19,

i

“y

T

"dﬁ.‘d !ﬂ E/‘i'-::ii':ff.r-fi
:I The form of it is related tobe verv
o

of $limpleand plain, after this manner ;
e
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i Cap. 2. Mechanical Motions.

The body of it being fomewhat like
aboat,moving upen 4 wheels of an e-
qual bignefs, with two (ailslike thofe
ina {hip; there being fome contrivance
to turn and ftecr it by moving a rudder
which is placed beyond the two hind-
moft wheels: and for the {toppingof it
this muft be done either by letting
down the fail, or turning it from the
wind.Of thiskind they have frequently
in Holland other little Veffels for one or
two perfonsto goupon the ice, having
fledges inftcad of wheels,being driven
withafail 5 the bodies of them like

little boats,that if theicethould break,
they might yet fafely carry amanupon

159

the water, where the fail would be ftall

ufeful forthe motion of 1it, |
I haveoften thought that itwould be
worth the experiment to enquire,whe=
ther or no {uch afailing-Chariot might
not be'more conveniently 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,anfwerableto thisfigure.
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Cap. 2¢ Meehanical Motions.

Inwhich the failsare {fo contrived,that
the wind from any Coaft will have a

force upon them to turn them about,

and the motion of thefefailsmultneeds
turn the wheels,and confequently carry
on the ,.harmt it {elf to any place
( though fully againft the wind) whi-
ther 1t thall be directed.

‘he chief doubt will be, whether
in fuch a contrivance every Tittle rug-
gednefs or unevennefs of the grnut‘rd
will not caufe fuch a Ja]tmg of the.
Chariot as to hmdm the motion of
its fails, But this perhaps(if it (hould
prove {o) is capable of feveral reme-
dies.

I have often wondred, why none
of our Gentry who live ncar great
Plam&,, and fmooth Champions, have

attempted any thing to this ra*nprui
lhf: experiments of this kind Ddi:g
very pTUﬁ']t and not coftly: what
could be more delightful or better
husbandry, than to makeufe of the
wind (which cofts nothing, and eats
nothing) inftead of horfes ¢ This be-
g very ealie tobe Lffmed by thofe,
M the

161
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Dzaalusy or,

the convenience of whofe habitations

doth accommodate them for fuch ex-
periments.

Cacl.: 1L

Concerning the fixed Automata, Clocks,
Spheres, reprefenting the beavenlymo-
tions : The [everal excellencies that
are mofi commendable in [uch kind of
conitrivances,

HE fecond kind of dvrépars were

E defcribed to be fuch Engines, as

did receive a regular and lalting mo-

tion from {omething belonging to

their own frame, whether weights, or
{prings, &c.

They are ufually diltinguifhed into

auTbuara.
cdrs2, fixed and {tationary.

{ Sodyovre,moveable and tranfient.

1. The fixed are fuch as move on-

ly according totheir feveral parts, and

not according to their whole frame 5

In which, though each wheel hath a

diftin& rotation, yet the whole doth

{till remain unmoved., The chiefeft

kind




Cap. 3. Mechanical Motions. 163
kind “of thefc are the Clocks and
Watches in ordinary ufe, the framing
of which is fo cammmnlv known by
every Mechanick, that I {hall not
trouble the Reader with any explica-
tionof it. He that defires fuller fatif>
faltion, may fee them particularly

deferibed by *Cardan,s D. Flood, and *P¢ 7#i-
et Rer.l.2.
others. e,
The firft invention of thefe (faith + 1748, 2:
Pancivollus) was taken from that ex- partez.L1,
periment in the multilhcatmn of mppfs.lm
wheels mentioned in Vit r:;-L.;;:.r} where H.P _
he fpeaks of an inftrument whereby Archired,
a man may know how many milesk 10614
or paces he doth go in any {pace of
time, whether or no he do paﬁ by
water in a boat or fhip, or by land
in a Chariot m Coach: they have
been contrived alfo intolittle pocket-
inftruments, by which after a man
hath walked a whole d: day to gc*m:“
he may eafily know how many fteps
he hath taken. I forbear to enter ._1}‘.%
on a larger explication of thefe kind
of Engmu becaufe they are imper-
tinent unto the chief bufineS that
M 2 i

.....
......
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Dedalusy or, Lib. 2.

I have propofed for this difcourfe.
The Reader may fee them more par-
ticularly defcribed in the above-cited

lace of Vitruvins, in™ Cardan. 1 Bef-

Jonins, and otherss I have here ‘only

mentioned them, as being the firft oc-
cafion of thechiefelt dvréusra thatare
now in ufe.

Of the fame kind with our Clocks
and Watches ( though perhaps more
claborate and fubtil ) was that {phere
invented by Archimedes , which did
reprefent the heavenly motions: the
diurnal and annual courfes of the
{fun, the changes and afpets of the
Moon, &c. Thisis frequently cele-
brated inthe writings of the Ancients,
particularly in that known Epigram of

Clandian :

Fupiter in parvo cum cerneret £thera vitro,
Rifit, ¢ adSuperostalia dita dedit
Huccine mortalis progrefla potentiacurd §
Fam mens in fragils luditur orbe labor.
Fura pols, rerumque fidem, legefaue Deorum,
Ecce Syracufiustranfiulit arte [enex.
Inclufius variis famnlatur * [piritus aftris,
Et vivnm certis motibis urger opus. J
cre
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Cap. 3. Mechanical Mﬂtfum,

Percurrit proprium mentitus Signifer annim 5
Et (imulata novo Cynthia mefe redt.

Famq 3 [um volvens andax induftria mundum
Gandety ¢ bumand [idera mente regit,

O uid falfo infontem tonitru Salmonea wmiror #
o Emula natnre parvareperta manus.

Excellently Tranflated by
T. Randolph.

Fove faw the heavens fram’d in a lictle glafs,
And laughing, to the gods thefe words did pafs ;
Comes then the power of mortal caresfo far 2
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 attend

Their feveral fpheres, and with fet motions bend
Theliving work s each year the feigned Sun,
Each month retarns the counterfeited Moon.
And viewing now her world, bold induftry
Grows proud,to knowthe heavenshis fubjects be.
Believe, Salmoneus hath falfe thunders thrown,
For a poor hand is natures rival grown.

of glafs, 1s fcarce credible. Latfantins
mentioning the relationof 1t, afhrms
it to confilt of
y be the outlic
glafs, and
brals. Calius Rhodeginus, ipeaking of /g4
the weon in ¢ :

4
4
- i
.-{I..--,‘:-:..-x a3 P "M :";"'.r... ‘-";-'|[- AT R L e J - 1 -
! 111 CNE CONLrivancc & a.¢, Io.
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But that this Engine thould be made

Iﬁdﬁix. [.%.
CoFe

.
I,L

brafls, which 1s more
| o I.«
U

-
=1 TR | in
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the frame it {elf of
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of this Sphere, breaks out into this
quxre, T\wme’réx,* iy wivaculornyz (am"?’f-
une maximnm nrivacilune eft nomo? He
might have faid Mathematicus :  And
another to this purpofe , Sic manus
ejis naturam, uk natnraipa manum ini-
tataputetur. Pappustellsus, that Archi-
medes writa Book de Spheropeia con-
cerning the manner of framing {uch
Engines,and after him Pofidonins com-
pofed "another difcourfe on the {ame
{ubjett, though now either the igno-
rance or-the envy of time hath de-
prived us of boththofe works. And
yet the art it felf 1s not quite perifhed,
forweread of diversthelike contrivan-
ces 1n thefe latter times, ~ Agrippa af-
firms that he himfelf had feen {ucha '}
{(phere,and Razus telsushow he bebeld |
two of themin Paris, the one brought
thither amonglt other {poils from
Sicily, and the “other out of Getmany.
Jcl it is comm nonly reported, that
}"_;'L is vet fuch a ﬁ,r:lhl(‘ at "‘J"F:.{f:
a’ ¢hin Germany, * Rivaltus relates
.U W JHE rinns B urge| fius a Nerman ma wde

LWoO {]i T_].-l{_!"_'_' ' I} I“‘*,_”r,{;‘ 1._‘1];‘ t] e’} : '|"“ X
ﬂ.n
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Cap. 3: Mechanical Motions.
And perhaps w-ah, latter (faith he)

exact t

han the former,

167

be-

caufe the heavenlvy revolutions are

now much better

fore.

under{tood then be-
And be fr cs, it 1squeftionable ,

whether the ufe of {teel-fprings was
known in thofe ancient times; the
application of which unto thefe kind

of ﬁ}hf:rrfs mult o

convenient then weights.

T1s

edls be much more

related alfo of the Conful

Bocthins, that amonglt other Mathe- S
matical contrivances, ( for which he #2 %

Chren. Pér,

was famous) he made a fphereto re- Berius

prefent the

eda s i ol 2
_a.;_-.":-_'.-"g;.";-;..'fﬁ 5

Suns motion,
fo much admired.
thofe times, that Guudibaldus King of

did ‘purpofely fend over

which was pref. ad

and talkcd of in Colar

‘ff

Embafladors to Theodoricus the Em-

Eﬁ{fi'{}llk‘1

with intreaties that he
be a means to procure one

= would

of thefe

Iif}f:rfu from Boeethins: the Emperor
thinking hereby
more f.:l mous and terribleunto f"ur{ o
write an Epifile to Boe-

Nations, doth
pé 1”‘.3‘1"11”!' him to {end

ffnf;ffj
AT
LT 11L;1t“.

-_I
A A

(O IJ" 1k e his 1’! ‘"’Tr{{]q

111u
'f**? ot res #1901 f” f ;;f‘fafﬂnn
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Dzdalus or, Lib. 3,
quod viderint 2 Quoties hanc verita-
temluforia_fomnia putabunt ¢ Bt quan-
dofuerint 4 flupore converfi, nom ande-
bunt fe eguales nobis dicere, apud guos |
Jeinnt [apientes talia cogitaffe. So much
were all thefe kind of inventions ad-
mired in thofe ruder and darker timess
whereas the inltruments that are now | ¢
i ufe among(t us ( though not fo | i
much extolled ) yet do altogether
equal (if not exceed ) the other both
1n ufefulnefs and {ubtilty. The chief-
poid 7ir-Clt Of thefe former Engines receiving | «

. :=i af gil. de in- their motion from weights, and not
TR if#f-:F;“m from {prings, which (as I faid before )
o | :i oA are of later and more excellent inven=
! Subt .17, t100.
" t,r ‘i'fhﬂ particular r:irr:urr_]ﬁa?::s:ﬂ for
which the Automota of this kind, are |
1 noft eminent, may be reduced to thefe
il four.
| ]i 1. The laftingnefs of their motion,
ai. without needing any new fupply 5 for
B - which purpofe there have been fome
] Watches contrived to continue with-

gut winding up for a week together, |
or looger, |

| aie & =14

] & ™y Al =l
'i_-{ ¥ li ¥ wk 2 1 f-_l'h r
f 5 .
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Cap.3 . Mechanical Motions,

o, The eafinefs and fimplicity of
their compofition; Art it {clf being
but the facilitating and contracting of
ordinary operations , therefore the
more eafie and compendious {uch in-
yentions are, the more artificial {hould
they be efteemed. And the addition
of any fuch unneceflary parts, as may

- be fupplied fome other way, 1safure

fign of unskilfulnefs and ignorance.
Thofe antiquated Engines that did
confift of fuch a needlefs multitude
of wheels, and {prings, and {crews,
(like the old hypothefis of the heavens)
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 of art are more re-
gular, fimple and perfpicuous, like
the apprehenfions of a diftinlt and
thoroughly informed 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 a{h’ﬁDEE%Ciﬁq
| T hele
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Dedalus; or, Lib. 2.

{ 'l Thefe kind of experiments (like all
| other humanearts) receiving additions
| from every days experiment.

4 To this ﬂurpq‘f* here 1s an inven- |
tion confilting only of one hollow |
orb crr wht,f:l whereby the hours
may be as t1ul" diftinguithed, as by
any. ordinary clock or watch. ~ This
wheel {hould be divided into feveral
cavities, througheach of which fuc-
ceflively either fand or water muft
be comnved to pafs 3 the heavinefs
of thefe bodies (being always in the
afcending {ide of the wheel) muft
{ be counterpoifed by a plummet that
i may be faftned about the pulley on
the axis: this plummet will leifurely
B defcend, according as the fand by
| running out of one cavity into the
1 next, doth make the feveral parts of
the wheel lighter or heavier, and f{c

18 confequently Lhueum be ﬁm'!rc:d

d o e
: P e e L T 1
T g e e gy g
4

e e e T e e T L Pl

i an ‘equal and Iaﬁl.‘.q motion, which
| may be ecalily applied to the diftin-
; ction of hours.

Esd

3. The multitude and variety of
thofe fervices for which they may
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Cap. 3. Mechanical Motions.

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-
I"pen:n of the Moon, &f:. Of this na-
ture likewife was tHai*I arum mention-
ed by Walehins, which though it
weze but t%0 or threc i inches big, yet
would both wake a man, nd of it
{elf light a candle for bim at any fet
hour of the night. A,.:l thofe
weights or fprings which are of fo
grcat force as toturn g mill, ( as fome
hav e been cumnszu) may be eafily
app lied to more various and [hlcr'CUlL

4. 11.., littlenefs of their frame.
.?'\-T;.m it are dars. ¥4g 175 quam 18 pHzimis
sota Lf. {m ith fxr;r, inas). “The fmalnefs

.

of the Engine doth much commend

1‘11:, ._"'1:11 LJI. 1ae II'LINIIIJ':.\.I-J IO [111:‘
pus E*G‘f::, there }‘Iﬂﬂ.‘ bun‘u atches con

|I"

trived 1In ‘n. form and quantity of a
Jewel ﬂh the Ltlﬁ where the ftriking

of the min s may conftantly whif-
pEr unto 1:.?:, h:_}w our lives do flide

--------

171

Ramel, fig.

130,

Jacks no
bigger
than a
wilnue, to
turn any
= joint of
mMeat,




u;m. Dedalus 3 or, Lib. a.

Deil agay by a f{wift {ucceffion. Cardan
« & Tlem

L x7

4

tells usof a Smith whomade a Watch
in the Jewel of aring, to be worn on
the finger, which did thew the hours,
(non folum [agitta, fed iéu) noton-
ly by the hand, but by the finger
too (asImay fay ) by pricking it every

hour.

CAPR. IV.

Of the movable and Gradient Autontota,
reprefenting the motions of living
creatitres, varions [ounds, of birds, or
beafts, and fome of them articulate.

Hus much of thofe Automata,
which were faid to befixed and
ftationary.

The other kind to be enquired after,
are thofe that are movable and tran-
fient,which are defcribed tobefuchen-
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 :
I [] Grd‘z
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1. Gradient.
2. Volant. ﬂ
t. The Gradient or awibulatory, are Fi#ois

. Mengne .
fuch as require fome bafis or bottom Arift. Po.
to uphold themin their motions. Such lis.1.1c.3,
were thofe ftrange inventions ( com-
monly attributed to Dedalus ) or {elf-
moving ftatues, which (unlefs they
were violently detﬂined) would of ;
themfelves run away, * Ariffotle af- 4%

firms that Dedalus did thisby putting ma.L.xec.3.

quick-filver into them. But thiswould

have been too grofs a way for fo ex-
cellent an Artificer 5 it is more likely
thathe did it with wheels and weights, Ziad. 18.
Of this kind likewife were Filvans
Iripodes, celebrated by Homer, that hee
were made to move up and down the have beeg
houfe, and fight with one ancther. He 2Hfochari-
might as well have contrived theminto E?,S i:m
Journey-men f{tatues, each of which force of 2
with a hammer in his hand thould have fpring
worked at the forge. “ﬂ“tFiVﬂdﬂ
bBut amongft thefe fgl bting ima- ﬂ;;im
gES that in (/ﬁl dan Fl"l} deferve a 4MCN- De F’;a‘r.a'f;,

tion, which holding in its hand a gol- rerum.
den apple beautified with many f:c:[t!j; L 658

]En{.
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Dedalds 3 ory  Lib. 4

Jewels 5 1f any man offered to t'lkf: it,
the ftatue prefently fhot him to death.
The touching of this apple ferving
to dl{&hﬁrg_}ﬂf {everal fhort bows, or
other the like inftruments that were
ecretly couched within the body of
the image. By fucha tz::“.,hv:l} was
King Chennetus murdered ( as Boethius
relates).

It is fo common an experiment in
thefe times to reprefent the perfons
and altions of any ftory by fuch felf-
moving images, that [ {hall not need
to emmn the manner how the wheels

Ef;ri- and. ﬂumqa are contrived within
have been tHEM:
other in- Amongft thefe gradient. Aufomata,
veatioss that iron Spider mentioned in Wal
orove _chins, is more muecnil} remar gable
dor. which be ing but of an ordinary btrr-
~avigium nefs, befides the outward hmilltudrs-
(ponte ma- (wlmh was very exact) had 'the ame
bile, ac
fii remigii kind of motionswithaliving{pider,and
anorm,  did creepupand downasif it had been
faciamnul- alive. [t muft needs argue a wonder-

& "“"Sﬁ”'-"’* full art, and acuratenefs, to contrive

faich 5 : :
i Ex~ _all thc;. inftruments requifite for fuch
€r¢. 336, o




1{Cap. 4. Mechanical Motions.

.1 a motion in {o {mall 2 frame.
| There hath been al{e other motions
1§ contrived from Magnetical qualities,

0 1 which will fhew the more wonderful,
- { becaufe there 1sno apparent reafon of

ird {their motion, there being not thelea

% feontiguity or dependance upon any
« | other] body that may occafionits but
{ it 1s all one as if they fhould move
| up and down in the upﬁn air. Get a
{gl&ﬁ {fphere, fill 1t with fuch liquors
1 as may be clear of the fame colour,
4 | immixable, {uchasare oyl of Tartar,
i1 and {pirit of wine: In which, it is
| cafie ﬂ::n to poife alittle globe or other
1ﬂ'atuc that it {hall {wimin the cen-
ter. UHd{.‘r this glafs {phere, there
.. | fhould be a loadftone concealed, by
.| the motion of which, the ftatue (ha-
» | ving a needle muc’:‘;td within 1t) will
.1 move up and down, and may be con-
trived to fhew the hour or ign. See
feveral inventions of thiskind in Kzr-
| cher de arte Magnetica, 1. 2.
_. i! There have been {ome artificial
i images, which befides their feveral
+| poftures in walking up and dc‘fwzi
1aYC
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/

& have been made alfo to give feveral |

1§ founds, whether of birds, as Larks,

' Cuckoﬂfs}&tc. rb&aﬁs,asdarujl?o}:cs.
The voices of which creatures thall be
rendered as clearly and diftinétly, by
thefe artificial images, as they are by
thofe natural living bodies, whlchthc}f ‘
reprefent.

There have been fome inventions
alfo which have been able for the
utterance of articulate {founds, asthe

5,4, Ipeaking of certain words. Such are

,Eg an. fome of the Egyptian idols related

l.2.c.17, to be. Such was the brazen head

i ::‘Ef;” made by Fryer Bacor, and that ftatue

> in the framing of which Albertus Mag-

s beftowed thirty years, broken b}f 4

Aquinas, who cameto fee it, purgofe-

ly that he might boaft, how'in one |

: minute he had ruined tl helabourof o
| many yyeHTs;

Now the ground and reafon how |} 4
thefe {founds were contrived, may be |
worth our inquiry. :

Firlt then, for thofe of birds or
beafts, they were made from fuch | &
pipes or calls, as may exprefs the ﬁel &
vera
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Cap. 4 Mechanical Motions.

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

177

there is much greater difficulty. Wal- Fab, &

chins thinks ‘1t poflible rentirely to
prelerve the voite, or anv words {po-
ken, ma hollow trunk, or pipe; and
that this pipe being rightly opened,
the words will come out of it m the
{fame order wherein they ‘were fpoken.
Somewhat like! that gold: Countreyy
where the peonles. «diféourfe doth
freeze in the airall winter, and may
be heard in the next Summer, orat a
great thaw. But this conjeture will
need no refutation, ‘

The more fubftantial way for fuch
adilcovery, is by marking how nature
her felf doth imploy the feveral in-
ftruments of fpeech, the tengue, lips,
throat, teeth, &c. Tothispurpofec the
Hebrews have affigned each letter
unto its proper inftrument.  And be-
fides; we fhould obfcrve what inarti-
eulate founds do refemule any of
N the




58 Dedaluss oy Libig:
the particular letters: . Thus we may:

i&fﬂﬁﬁ note the trembling of  ater to belike
Exper.199 the letter L, the quenching of  hot
o 200, things to the letter Z, Tthe ﬁ}l'l'_ﬂd_ of
| ftrings, unto theletterNg, the jirking
of a{witch theletter & , &ec. By an
exact obfervation of thefe particulars,
itis ( perhaps ) poffible tomake a fa=

tue {peak fome words.
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| CAP. V. |
Concerning the poffibility of framing ax
1 Ark for fubmarine Navigations. | he
E g d&ﬁfﬁiﬂf; and conveniences of fncf.:

| 4 contrivance.

e

s - - -
0

“T" will not be altogether impertie

nentunto the difcourfe of thefe gra-

ap. 4o dient Antornata, to mention what Mer-

DMagnetis ﬁff?mr doth fo largcly .Ill"ld pl{fﬂﬂlﬂiﬂy

proprieta= defcant upon, concerning the making

tibus:  of a (hip, wherein men may. fafely
fivim under water.. '

That {uch a contrivance is feafible

and may be effected, is beyond all

queftion, becaufe it hath been alrcéa-
v
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Cap. g. Mechanical Motions.
dy experimented here in England by
Cornelins Drebles but how to improve
it unto publick ufe and advantage, fo
as to be ferviceable for remote voya-
ges, the carrying of any confiderable
number of men, with provifions and
commodities, would be of fuch ex-
cellent ufe as ‘may deferve fome fur-
ther inquiry.
Concerning which there are two
things chiefly confiderable :
many difficulties with their
The% remedies.
great conveniences.
1. The difficulties are generally re-
ducible to thefe three heads.

“1." The letting out, or receiving in
any thing, as there {hall be occafion,
without the admiflion of water. If
it have not {ucha convenience, thefe
kind of voyages muft needs be very
dangerous and uncomfortable, both
by reafon of many néifome offenfive
things, which thould be thruft our,
and many other needful things which
fhould be received in. Now herein
will confift the difficulty, how to con-

' 2 trive
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trive the opening of thisveffel fo, that
any thing may be put in orout, .and
yet the water not rufh into it with
much violence, as it doth ufually in
the leak ef a fhip.

In which cafe this may be a proper
remedy 3 let there be certain leather
bags made of {everal bignefles,which
for the matter of them fhould be both
iraiiable for the ufe and managing of
& o them, and ffrong to keep eut the wa-
18 “ter 5. for the figure of them,beinglong
and open at both ends.. An{werable
to thefe, let there be divere windows,
oropen places in theframe of the fhip,
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| 8 round the fides of which one end of
T thefe bags may be fixed, the other
i end coming within the fhip being. to
; k :3 open and fhut asapurfe. Now. if we
i i fuppofe this bag thus faftned, to be
s tyed clofe about towards the wins
b: i dow, then any thing thatistobefent |
i b out, may be fafely put intothatend |
{ within the fhip, which being again
] clofe thut,and the other end loofened,

1. the thing may befately fent out withs
: J, out the admiffion of any water.
e . So
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Cap. 3. Mechanical Motions.

So again, when any ‘thing s to be
taken in, it muft be firft recetved in-
to that part of the bag towardsthe
window,which being (after the thing
s within it )clofe tyed about,the other
end may then be fafely opened. ' It is
eafie to conceive, how by this means
any thing or perfon may befent out,
or received in, as‘there fhall be cca-
fion; how the water, which will per-
haps by degreesleak into feveral parts,
may be emptied out again, with di-
vers thelike advantages. Though if
there fhould be any leak ar the bot-
tom of theVeffel, yetvery1itle wa-
ter would get 1n, becaufe no air could
get out,

2. The fecond difficulty in fuch
an Ark will be the motionor fixing of
it according to occalion 5 Thedired-
ing of 1t tofeveral places, asthe VoY=
age {hall be defigned, without whick
it would be very ufelefs, if it were
to remain only inone place, or were
to remove only blindfold, without a-
Dy certain direction ;s And the con-
tgivance of this may feem very diffi-
N 3 cult
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183 Peadalus 5 or, Lib. 2,

cult, becaufethefe fubmarine Naviga-
gators will want the ufual advantages
of winds and tides for motion,and the
{ightof the heavensfor direction.

But thefe dificulties may be thus
remedied 5 As for the progreffive mo-
tion of 1t, thismay be effetted by the
help of feveral Oars, which in the
outward ‘ends of them, fhall be like
the tinsof a fifh to contradt and dilace.
The paflage where they are admitted
into the fhip being tyed about with
{fuch leather bags (as were menti-
oned before) to keep out the water.
It will not be convenient perhaps that
the motion in thefe voyages fhould
bevery {wift, becaufe of thole obfer-
vations and difcoveries to be made at
the bottom of the fea, which ina lit-
tle fpace may qhundmtl}r recompence
the {lownefs of s progrefs.

If this Arkbe fo baliaft as tobe of |
equal weight with thelike magnitude |
of water ,it will then be eafily movable
in any part of it.

Asfor the afcent of it, this may be
Laﬁ;} contrived, if there be fome great

W f.ifrht
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Cap. 5. Mechanical Motions.

weightat 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, {owill the
{hip afcend from it (if needbe) to the
very furface of the water; andagain,
as it is pulled clofeto the fhip,fo willic
defcend.

For direifion of this Ark, the Mari-
ners needle may: be ufefulin refpet of
the latitude of places; and the courfe
of this thip being more regular than
others, by reafon it is not {ubjett to
Tempefts or unequal winds, may more
certainly guidethem in judging of the
longitude of places.

3. Butthe greateft difficulty of ali
will be this,howthe air may be {uppli-
ed forrefpiration: How conftant fires
may bekept in it forlight,and thedref-
fing of foods; how thofe viciflitudes of
rarefaCtion and condenfation may be
maintained.

It 15 obferved, that a barrel orcap,
whofe cavity wiil contain eight cu-
bical feet of air, will not fervea
Urinator or Diver for refpiration, a-

N 4 bove
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bove one quarter of an hour 3 the
breath which is often fucked in and
out, being fo corrupted by the mix-
ture of vapours, that nature reje&s it
as unferviceable. Now in an houra
man will need at leaft 36 orefpirations,
betwixt every one of which there fhall | ¢
be rofecond minutes,and confequently
a great change and fupply of air will
be neceflary for many perfons, and
- A any long fpace,
. R And {o likewife for the keeping of | 1
R fire 5 a clofe Vefel containing tencu-
bical feet of air, will not fuffer a
i 2 wax candle of anounce to burn in it
| &t above an hour before it be fuffocated ,
though this proportion ({aith Merfez-
181 #us )dothnot equally increafe for feve-
i A ral lights, becaufe four flames of an
bi equal magnitude will be kept alive

e

E the{paceof 16{econd minutes, though
éff?. one of thefe flames alone in the |
il fame Veflel will not laft above 25,
IRl or at mott 20 feconds, which may be
8 I eafily tricd in large glafs bottles, ha-
Mk

ving wax candleslighted in them, and
With their mouths inverted in water.
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Cap.s. Mechanical Motions.,

For the refolution of this diificul-
ty, though I will uot fay that a man
may by cuftome ( which in other
things doth produce fuch ftrange in-
credible effetts) be inabled to live in
the open water as the filhes 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 againft
many fuch incoveniences of this
kind, which to unexperienced perfons
may prove very hazardous: andfo it
will not perhaps be unto thefe fo ne-
ceflary, tohave the air for breathing
fo pure and defecated as is required
for others.

But further, there are in this cafc
thefethree things confiderable.

1. That the Veffel it {clf fhould
be of alarge capacity, thatas the air
in it is corrupted in one part, o 1t
may be purified and renewed 1n 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.

2. Itis not altogether improbable,
that- the lamps or fires in the middle
of 1t, like the refieted beams in the
firft Region, rarefying the air,and the
circumambient coldnefs towards the
fides of the Veffel, like the fecond
Region, coolingand condenfing of i,
would make {uch a viciflitude and
change of  air, as might fit itfor all its
proper ufes.

3. Orif neither of thefe conjeltures
will help, yet Merfernmns tells us in
another place, that there isin France
oneBarricus a Diver, who hath lately
found out another art, whereby a man
might eafily continne under water
for {ix hours together; and where-
as ten cubical feet of air will not
ferve another Diver to breathe in,
for halt 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 fcarce
above the ufual fize to keep a candle
burning as long as a man pleafe, which

(if
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(if it be true, and were commonly
known ) might be a fufficient help
againft this greateft difficulty.

As for the many advantages and
conveniences of fuch a contrivance,it
is not eafie torecite them, |

1. 'Tis private 5 a2 man may thus
o0 to any coaft of the world invifi-
bly, without being difcovered or pre-
vented inhis journey.

2. 'Tis fafe 5 from the uncertainty of
Tides , and the violence of Tempefts,
which do never move the fea above
five or fix pacesdeep. From Pirates
and Robbers which do {0 infeft other
voyages 5 Fromice and great frofts,
which do fo much endanger the paf-
fages towards the Poles.

3. It may be of very great advan-
tage againft aNavy of enemies, who
by this means may be undermined in
the water and blown up.

4. It may be of fpecial ufe for the
relief of any placethat is befieged by
water, to convey unto them mvifible
{upplies: and folikewti{c for the furpri-
fal of any place that 1s acceflible by
water. 5. It




B = ST e q
- - - - -

o PR T L e W P e B R T
R

i i . s
- m—— g
f 2N =

— L
R

Dedalus 5 or;  Lib, 3,

5. Itmay beof unfpeakable benefit
for {ubmarine experiments and difco-
veries: as,

The feveral proportions of fwift-
nefs betwixt the afcent of a bladder,
cork, orany other light {ubftance, in
comparifon to the defcent of ftones
or lead. The deep cavernsand fub-
terrancous paflages where the fea.
water inthe courfe of itscirculation,
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, {hooting the
greater {ort of themwith guns,which
may be put out of the thip by the
help of fuch bags as were mentioned
before, with divers the like artifices
and treacheries, which may be more
fucceffively prattifed by fuch who live
fo familiarly together. Thefe fifh
may {erve not only for food, but for
fewel likewife, in refpedt of thatoyl
which may be extraced from them 3
the way of dreffing meat by lamps, be-

ing
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{ ing in many refpetts the moft conve-
“'§ mient for fucha voyage.
is] . Fhe many frefh {prings that « may
|| probably be met with in the bottom
“§ of thefea, will ferve for the fupply
i of drink and other occafions.
/11 - But aboveall, the difcovery of fub-
5 marine treafurems more efpecially con-
I} fiderable, not only in regard of what
¢ *§ hath been drowned by wrecks,but the
{ feveral preciousthingsthat grow there,
as Pearl, Coral Mines, with mnume-
31 rable | other things of great-value,
Wy which may be much more eafilyfound
4 outy-and fetcht'up by the:help of
»{ this, than byany other ufual-way of
¢ | the Urinators.
| . To which' purpofe, - this great
ey Veffel may have:ifome lefler: Cabins
i tyed about it, at various diftances,
i’ .'4 wherein feveral perfons, as Scouts,
st may be lodged for the taking of ob-
) a fervations, according as thr: ﬁdm!rai
fhall diret them. Some of them be-
j g frequently fent up to the furface
w8 of the water, as there fhall be occa-
. J fion.
| Al

Pt s
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All kind of arts and manufa@ures

may be exercifed in this Veffel. *The |

obfervations made by it, may be both
written, and (if need were)printed
here likewife. Several Colonies may
thus inhabit, having their Children
born and bred up without the know-
ledg of land, who:could not chufe but
be amazcd with ftrange conceitsupon
the diftovery of" ‘thisupper wnrlcﬁ
I.am not able to judge what.other
advantages theremay be fuggefted, or
whether experiment would fully' an-
{wer to thefe notional conjeétures. Bug
howevers becaufe the invention did
unto mefeem ingeniousand new;being
not impertinent to the prefent erqui-
¥y, -therefore I thought it might be
worth the mentioning.

Lib. qu




- b 7l - Bl | Lo t‘l-_,.-"_‘-“
.- ! 3 i
Lo

Cap. 6. Mechanical ‘Motions.

CAP. VI

o Of #he volant Automata, Archytas bis
il . Dove, and Feegiomontanus szs Ea-
wull - gle.  The poffibility and great ufeful-
nefs of fuch inventions.

" HE zolant or, flying Automataare
fuch Mechanical contrivances,as

have a felfmotion, whereby theyare
carried aloft in the open air, like the
flight of Birds. Such wasthat wooden .
Dove made by Archytas, a CiEtzen il G
of Turentum, and oune of Plato’s acs pey,rrini-

uaintance. And. that wooden Ea- sus de bo-
ole framed by Regiomontanusat No- . 7eftdifeips
ressberg, which by, way of triumph, s
‘did fly out of the City to meet Charles Xamus
the fift. This later Author is alfo re- f;bﬂf*‘m"
ported to have made an iron fly, Que Y
ex artificis nanu egreffa, convivas cir- Dubartas
cumvolitavit, tandengue velyti defeffa 6days 1w
in Domini manus reverfa eff, which i!“‘rgif:ew
when he invited any of his friends, Euctid
would fly to each of them roundthe
table, and at length (as being weary)
return unto #s Malter,

Cardan
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192 D dalus 5 0r, Lib, 3. | ¢
Devurier.  Cardan {eems to doubt the pofiibi-
f""‘f ”;" lity of any {uch contrivance 5 hisrea- | .
e 3% (on 1s, becaufe the inftraments of i¢ |

muft be firm, and {trong, and confe- | .

quently they will be too heavy to |
it be carried by their own force 5 but | |
Bl yet (faithhe )if it bea little helped | ¢
E 1n the firlt rifings and if there be any | |
wind to affift 1t in theflight,thenthere | .
f 1s nothing to hinder, but thatfuch | .
motions may be poflible. So that | ..
he doth in effeCtgrant asmuch as may | .
be {ufficient for the truth and credi¢ |
| & of thofe ancient relations; and to
R diftruftthem without a {trongerargu-
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| B ment, muft needs argue a blind and | |
R perverfe incredulity.  As for his ob-
: jetion concerning the heavinefs of
' #i : the materials in {uch an invention, it
may be anf{wered, that it iseafie to
i contrive fuch {prings and other inftru-
i ments, whofe {trength (hall much ex-
{ ceed their heavinefs. Nor can he
fhew any caufe why thefe Mechani-
i cal motions may not be as’ ftrong,
L (though not fo lafting) as the natural

{trength of living creatures.
Scaliger
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Cap. 6. Mechanical Motions. 193

Scaliger conceivesthe framing of {uch »éi-
volant Awtomata, to be very eafie, 'E::“"
Volantis columbe machinulam, cujus an- i
toreme Archytam tradunt, wvel facillime
profiteri andeo. Thofe ancient motions a2 4.
were thought to be contrived by the tie L 10
force of fome includedair: SoGellius, - %,
Ita erat [cilicet libramentis [u(penfum, &> :‘hi;if
awrd [pivitus inclusd atque occultd confi- fo frange
tum, ¢c. Asif there had beenfome an inven-
lamp, or other fire withinit, which E;’;;?;‘
might produce fuch a forcible rarefa- z,; s
&ion, as fhould give a motion to the rens 4 fide
whole frime. Atkan,

But this may be better performed E:‘:::j’
by the ftrength of fome fuch fpring ;. fﬁ,.q__
as is commonly ufed in watchess this Poem:
(pring may be applied unto ong dothEro-
wheel, which fhall give an equal Ijig?dii'-
motion to both the wingss thefe couf:
wings having unto each of ‘them a- coocern-
nother fmaller {pring by which they %8h:t¢
may be contratted and lifted up: B
that being forcibly deprefled by the inanoticr
{trength of the great and ftronger Treale
{pring, and lifted up again by the o- thj:? J’f‘i
ther two. According to this' fuppo- d,—i,ﬂ,,;,_
O ﬁtiﬂ'ﬂi Byjriacuss




194 D<¢aalusy or, Lib, 2.
fition, it is eafie to conceive how the
motion of flight may be performed and
continued. _

The wings maybe made cither of fe-
veral fibftances joyned, like the feathers
in ordinary fowl, asDedalusis feigned
to contrive them, according to that 1n
the Poet,

0vid, Ve~ --Ignotas animum dimitiit in arkes, '
Naturamque novat, nam ponst in ot
dine pennas
A minimo ceptas longam breviore_ [e-
quente,
Ut clivo creviffe putes, & ¢, ‘
i Or clle of one continuate [ubftance,like
i ] thofe of Bats. In framing of  both
il | which, the beft guidance s to follow
;

iy (asneer as may be) the direction of na-
i W ture 5 this being but an imitationof a
b ' natural work. Now inboth thefe, the
{trength of each part isproportioned to
the force of its imployment. But no-
| thing in this kind can be perfectly deter -
i mined without a particular trial.

g - Though the compofing of fuch
B motions may be a fufficient reward
o to any  ones induftry inthe {earching
il; at-
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after them, as beingin themifelves of
excellént curmi“t}f 3. yet thereare fome
other! inventions depend upon them
of more general bcneﬁt and' greater
importance. Ferif therebeiany fuch
artificial contrivances that:can fly
im:she -air;o( as 1§ evident ! from - the
former: r::latmns ‘together! . Wwich the
grounds' herefp ccif ::d and! F'doubt
not; may be emﬂ}s effected by adiligent
and ingenious artificer ) thenrit will
clearly  follow, thatdt s poffible alfo
fora'man to fly himfelf : It being ca-
fie from the fame grounds ta:frame
an inftrument;, swhérein any *one may
{it, and give f{uch.a motion-unto it
as. hall convey: him'aloft through the
arr.; Then whighithere is notany ima-.
ginable inventionithat could prove of
greater benefit to the world, or glory:
tothe Author. ! And therefore it may!
juttly déferve thetr enquiry, who have
both leifure and means for fuch-expe=

riments. |
- But 1n thefe'prattical {tudies; un=
Jéf§ a/man be able to go to the try-
al of things, he will perform but
O 2 hittle:
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little, | Toflxchi matters,

«-Studinve fina divite vend,
( as the Poet faith) a general {pecus
lation, without particularexperiment;
may. conjeCture at many things, but
can cestainly effect nothing. And
therefore ‘I fhallonly -propofe unto
the world; ‘the Theory and general
grounds that may conduce to the eafie
and more perfect difcovery of the {ub-
jett inqueftion, forthe encouragement
of thofe that have both minds and
means for fuch experiments. This fame
Scholars fate,

Res angufta domi, and
-~curta [upellex.

is that which hinders the promoting
of learning in fundry particulars, and
robs the world of many excellent in-
ventions. We read of Ariffotle, that
he was allowed by his pupil Alex-
ander 800 talents a year, for the pay-
ment of Fifhers, Fowlers, and Huan-
ters, who were to bring him in feve-
ral creatures, that {o by his particu-
lar experience of their parts and' dif=
pofitions, he might be'more fitly pre-
pared
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Cap. 6 Meehanical “Motions.

p aréd to write of ‘theif nattires.  The

reafon”why theé world hath ot ‘tany

Ariftotles is, beeaufe it hath/fo few

Alexanders.

" Amongft other“impediments of a-

ny f{trange invention @ attempts, it is
nione’of the meaneft gifcouragements,
that they are fo ‘generally derided by
common opinion, being eftcemed only

2§"the dreamsof amelanchely and di-
feémpered fancy.  Enfebins {peaking coorara.
“with “what neceffity every ‘thing 1s eroct. con-
corifined by the laws of nature , and f#4 %

thé" decrees of providenee’] {o that
nofhing can go out of that way, unto
which naturally it is defigneds as a

fifh cannot refide on theland, nor a

man in the water, or aloft in'the air,
infers, that therefore none" will ven-
ture upon any fuch vain attempt, as
paﬂing in the ﬂir._, B weazfyonlas voripaTa
<y wATIT, unlefs his brain be alictle
crazed with the humour of ‘melan-
choly ;5 whereupon he advifes that
we fhould not in any particular endea-
vour to tranfgrefs the bounds of mna-

L]
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P"n"'*f.ﬂ

,Fﬂf:ﬁ'

Iw '[-:l

} ’tﬂ'*tup wdalngs g6y "‘*Lﬂ? .
-:r]g:rw imrafedons andfine we, are, natu-
rally deftitute of;gvngs,;not toimitace

the ﬂlgbt of Birds J,T,laat ﬂwmg,t}f the

Poet, Sunest!
Dw#ﬁ;zr Giti nipebos 'Oy #on ;miu!w’e
i fulmsry NEL Hest

hath, been; an old genﬂn‘e a‘pﬂhgd unm

{ch a¢; venttired - upon any iayge or

inerddible-gttemptel roinioc notmmos
'Herge/may- we congeive|thel rea-

fon, why there s o dittle 111111:11&1:19[1
Anthewritings ofs Aantiquity, cmge;rn-

ing the peflibility,off any fuch 1aventi-
on. (The-Ancients dur{t net {0, much
as mentign, the art of, flying, butfina
fable.: Hane ciniclw

Dedalni,r#t fiwhﬂ f:[‘ fiugiens .E\vj[m.am

regwd

LPrepetigus jf?ni“f.i‘ fi’h‘;aﬂ ﬁ credere m’.fa

If:ﬁ;ﬁrmﬁ per iter pelidas enavit ad; ar-
LHM HE:;‘“L- -
It was the cultom caf thofe formﬁr

agess ingheir overmuch gratitude, . to

advance: the. firft. Authors of any

ufeful difcovery, amongft :the hum-

ber Df their gods:| And; Dedulus, be-

Ng - famous. . amonglt them., for
. {fundry
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Cap. %. Mechanical Mations., 199

fundry Mechanical inventions ( efpe-

cially the fails of fhips ).though they

did not for thefe place him 1n the hea-

yens, yet they have promoted him as

near as they could, feigning him tofly

aloft in the air, when as he did but fly

in a {wift thip, as Diedorus relatesthe so Eaufe.
Hiftorical truth, on which that fition i to.
1s grounded.

CAP. VIL
Concerning the Art of flying. The [eve-
ral ways whereby this hath Leen or
#ay be attempted.

Y Have formerly in two other * Dif- ;..
courfes mentioned the poffibility of the Moon,

4 this art of flying, and intimated a cap.14.

further inquiry unto it, which is a Mercury,

: < _orthefe.
kind of engagement to fome fuller .. ,qg

.4 Adifquifitions and conjetures to that fwife Mei-

|

Purpﬂﬁj_ iE[‘Ig?TC‘:}
There are four feveral wayes where-
by this flying in the air, hath been
or may be attempted. Two of them
by the firength of other things, and
‘ O 4 tWo




_._.
= -

e

200

ST T TS

Dedalusy or, Lib 2

two of them by our own (trength.

wanch.de

£1. 4-

* 2 Kings
3.11.

1 Aéls 8.
29.
Dan. A~

POCe 394

I.-llkﬂ 4

Eraftus de
Lamjis.

Hift. Ind,
fg.c.26.

1. By {pinits or Angels.

2. By the helpof fowls.

3. By wings faltned immediately to
the body.

4. By a flying chariot.

1. For the firft we read of divers

oper#4s¥: that have pafied {wiftly in the air, by

the help of fpirits and Angels, whe-
ther good Angecls, a* Elias was car-
ried 1nto heaven in a fiery chariot :
as + Philip was conveyed to Azotus,
and Habbacuck from Jewry to Baby-
lon, and back again immediately :
Or by cvil Angels, as our Saviour
was carried by the Devil to the top
of ahigh mountain, and to the pina-
cle of the Temple. Thus witches are
commonly related to pas unto their
ufual meetings in fome remote places
and as they do fell windes unto Ma-
riners, {o likewife are they fometimes
hired to carry men {peedily through
the open air. Acoffa affirms that fuch
kind of paffages are ufual amongft

dij.rr:rs Sorcerers with the Indians at
thisday.

So.

-

o Ly e
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Cap.y. Mechanical Motions, 201

So Kepler in his Aftronomical
dream doth fancya Witch to be con-
veyed untothe Moon by her Fami-
liar. -
Simon Magus was fo eminent for
miraculous forceries, that all the peo-
ple in Semaria, from the leaft to the
greateft, did efteem him as the great
power of God. ‘And {o famous was
he at Rome, that the Emperourerett- zegefip. 1.
ed a(tatueto him withthis Infcription, 3:¢2. .

Simoni Deo Sanlfo. “Tis {toried of -Eﬁ‘}ﬁ:ﬁ*

this Magician, that having challen- gerym.i.g
ged Saint Peter to do miracles with ¢.3.
him, he attempted to fly from"the J“-CTi-
. - : us de Ho=

Capitol to the Aventine hill. * But .0 5
when he was in the midf{t of the ciplinLs.
way,Saint Petersprayersdid overcome ¢ X. mif-
his forceries, and violently bring him :Eﬁf;i‘;
to the ground, in which fall having gions.
broke his thigh, within a while after oz enin
he died. Lucashoe

But none of all thefe relations may e
conduce to thedifcovery of this expe.
riment,as it ishere enquired after,upon
natural and artificial grounds.

2. There ar¢ others who have

COll-

Afls8 10,
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conjectureda poflibility of béingeon-
veyed:«through' thesair by the help of
Eowls 3::to which!purpofe that ficti-

Bl on of the Gawza's, 1s the moft

pleafantzand probable. ' They “are

i fuppofedto be great fowl of a flrong

lafting flight, and eafily tamable. | Di-
versof ‘which may be fo brought up
as to:joyn: together in carrying the
weight of a man, {oas each of them
{hall partake his proportionable fhare

' . of the burden 5 and the perfon that is

.. carried may by certain reins dire and

. i s » {teer them in fheir courfes.. How-

s~ P ' cver: this may fe¢m a (trange propo-

il Wi ; fal; yet it isnot certainly more - iri-
W R probable, - than': many other arts,
r’} wherein the induftry of ingenious
R | men hath' inftructed thefe brute crea-
¥ ~ tures.! And [am very confident, that
o it one whofe genius doth enablehim for
1 {uch hind{)fE:«.:;)frrim{:ntsaupﬂnIr:ifure,
il and the advantage of . fuch helps as are
i : I"E_(_‘{l.;nﬁtf: forvariousand frequent trials
it might effect {ome {trange thing by this
bl kind of enquiry.
it s reported asacuftom amopgft
fi the
TR
.
IR -
jn'y- .
i} |
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Cap.y. Mechanical Motions.

the Lencatians; that they.were Wont
upon,a; {uperftition. to ‘précipitate a

‘man fmm {fome high cliffg into the
Sea;. tying abont him, withiftringsat ™

{fome diltance, many gréat; fowds, land
fixing .unto. his body divers TeatHers

'.‘fpreﬂ; Lo brf:ak_l;h_efall Whlﬂh(fdlth

the lenrnf:d Bagcown;:if it wererdiligent-
ly and exaltly -eentrived) weuld be

.ab'c to, hold up,  and, carry any pro-

portignable  weight 5 sand; therefore

he advifes otherstol thinky ﬁu:th{:r up-

on; this experimgat, as giving, {ome

lrght to, the invention of; the-art of
fying. - 16

2 sz the moreg obvioug and com-

-men, epinion that this may be effett-
ed: by -wings faftned immedtately to

the 'body, this:coming neareft to
the imitation of nature, which{hould
be-obferved ‘in{uchattempts asithefe.
This s that way which Fredericus
Hermanpuns in his little: dilcour(e de
Arte volandi, doth only mention and
infiftupon. - Andif. wemay truft cre-
dible f{tory, it hath been frequently
attempted not without fome fuccefs.

T1s

203

Nat. Hift.
experinm.
836,

Sothean-
cient Bri-
tifth Bla-
duds,
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'Tis ‘related of"a certain Enaglith

Erneftus  Monk called Elmerns, about the Can-
ﬁf;:f;jpjf; feflors time, that' he did by fach
Plyfico. - wingsi'fly! from'-a Tower above a
rulania, furlong's ‘and fo ‘another from Saint
sturmius. - Marks' fteeple in Venice ; another ‘at

ti. :’;i'} .. Norinberge's and Busbequins {peaks of
e folut. a Turkin Conflantiwople,who attempt-
fie ed fomething this'avay. Mr. Burton
i Melan.  MeNtioning this quotation, doth be-
il choly, lieve that fome new-fangled!’ wit

| Parta 20 ('tis ‘his" Cynical” phrafe) will fome
Ul Sed. 1. time or other find out this art. Though
o~ U Mem 3¢ the trath 15, molt of thefe Avtifts'did

~ i unfortunately mifcarry by falling

i down ‘and breaking their armé or
~« B I .gs, yet that may be imputedtotheir
l i want of experience, and too ‘much

g fear, which muft needs poflefs men

6 in fuch dangerous and ftrange "at-
IR tempts. - Thofe things that feem very

i o8 difficult and fearful at the firft, “may

i

grow very facil after frequent trial
and exercife. And therefore he ‘that

il would effet any thing in'thiskind ,

i | muft be brought up to the conftant |”
i praftife of ic from his youth. Try-

ftl

ing
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M)i Capi . Mechanscal "Motions, 208

41 1| ing’ firft only to ufe his wingsin run-
¢ | ning on the ground, as an Eftrich or
r4 4 tame Geefe will ‘do, ‘touching the
., 4 earth with his toess and o by de-
1+ || ‘grees learn to rife higher, till he thall

| attain unto skill and confidence. Thave -

«1 heard it from credible teftimony, that
.. | oneof our own Nation hath proceed-
. 1 ed fofar in this experiment,that he was
. 1 able by the help of wings in fucha

.| running pace, toftep conftantly ten
.| yards at a time, '

.| It 1s not more incredible that fre-
21 quent practife and cuftom fhould
| inablea man for this; then for many
“ 1) other things which we fee confirmed
Y by experience.What ftrangeagilityand
. 1 ablfivenefsdoour common tumblersand

......

“{ tain Indians, that they are able when
1% a horfe is running in his full career, to

ftand upright on hisback,to turnthem-
" § felves round, toleap down, gethering
ﬂ up any thing fromthe ground, and im-
1§ mediatly to leap upagain, tofhoot ex-
'_l:_i-'il, attly at any mark, the horf¢ notinter-
I mitting

| dancers on the rope attain to by con- #uffeus

‘%4 tinual exercife ? 'Tis related of cer- Hijf' : .
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mitting. his coudl€) ; Andifoupon two
horfes together, theman fetting-oneof
his, feet.upon cach of them,YThefe
things may {eem impoffible o others;

i and it would be. very dangerous-for

i any one toattempt them,whohathnot: |

1 firlt gradually attained to thefeantsby. | -

long praétifeand. trial 5, and: whymay: | *

not. {uch 1practife enable him-as well

for this other experiment; asforithefe
things ? | |
There are others who -have invens

AN ted wayes, to walk upon the watér,

! #E as regularly and as firmly upon; the

| land... There are fome {0 accuftomed

| B to this clement, that it hath been al-

iid moft as natural to them, as tothefiths

U men that could remain for abovean

: hour together under water, Poxtanus

b mentions one who could {wim above: ‘|

a hundred miles together, from:one

thore to another, with great fpeed,
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: %I Treatile and at all times of the year.  And it
4 g of cuftem, 15 {toried of a certain young man, 2
: i[ Sicilian by birth, and a Diver by pro-

;!:;1_"-_ feflion, who had {o continually ufed
1

A himfclf to the water, that he could
nek
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not enjoy his health, out of it Ifat
any time he {taid with hisfriends onthe
land, he {hould be fo tormented witha
pain _in his ftomack, that he was for-
ced for his health to return back a-
gain to Sea, wherein: he kept his u-
fual refidence ; and when he faw any
fhips, - his cultom was to {wim to
them for relief, - which kind of  lifehe
continued till he was an old man, and
dyed.

I mention thefe thingsto fhew the
great  power of praftife and cuftom,
which -might more probably f{ucceed in
this experiment of flying (if itwere
but regularly attempted) thanin fuch
{trange effects asthefe.

It is a ufual practife in thefe times,
for our Funambulones, or Dancers on
the Rope, to attempt fomewhat like
to flying, when they will with their
heads forwards {lide down a long
cord extended 3 being faftned at one
end on the top of fome high Tow-
er, and the other at fome diltance on
the ground, with wings fixed totheir

{houlders, by the fhaking of which

they
*

207
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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-
mongf(t the Romans. To which that

¥De gube. expreflion in * Salvian may refer,
Dei.l.6: where among(t other publick fhews

of the Theater, he mentions the Pe-

Annot, in  taminarii : which word (faith Jo. Braf

ficanus ) 1s {carce to be found in any
other Author, being not mentioned
either in Fulius Pollux, ‘or Politian.
"T'ts probably derived from the Greek
word aire3?, which fignifies to fly,
and may refer to fuch kind of Rope-
C]HIICers.

But now becaufe the arms exten-
ded, are but weak and eafily wearied,
therefore the motions by them are like
to bebut fhort and {low, anfwerable
it may be to the flight of fuch dome-
ftick fowl, as are moft converfant on
the ground, which of themfelves we .
{ce are quickly weary, and therefore |
much more would the arm of a man,as
being not naturally defigned tofuch a
motion.

It were therefore worth the inqui-

Iy
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Cap. 7. Mechanical Motions.
¥ 1y to confider whether this might not
1 bemore probably cficcted by he Jad
bour’ of  the fLL'L‘ which are na -
rally ‘more firong and indefarioable §
4 Inolwhich contrivance ' the ~,-.".:1;:5
iy fhould come down fromrthe fhoul
wq  derson each fide as in the :::srlu:;.} but
i the motion of them fhould be from
14| thelegs, being thruflt out aid drawn
®y Mvagam oneafter another, {o as eac h
i0.] Ieg thonld move both win gs, by avhich
e means a,man/thould (as it were) walls
gt or climb up into the air : and then
ldl  the hands and arms might beat lci-
N fure to help and' direct the morien
#4 orforany Uthf_l"Lﬁ Ice pra;pu tromable
| to their ftrength. Which conjeéte
i@l 13 not Wlth(mt gff}f;j probability, ;*:;:-:1
A+ fome fpecial advantages above the
w8l other. _
4. But the fourth and lafl wdy
4 feemsunto me altogether as probable
+4 and much more ufeful thau any 0
| the reft: And that is by a flying
¥ chariot, which may befo conerivedas
1 to carry 4 man within it; anatpﬂurﬁ
«A ' the ftrength of 2 {pring might pei-

,,-..-q..;—.

I-‘I'd
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haps be ferviceable for the motion of
this engine, yet it were better to have
it affilted by the labour of fome 1mtel-
ligent mover, as the heavenly Orbs are
fuppofed to be turned. ' And therefore
if it were made big enough to carry
fundry perfons together, then eachof
them in their {everal turns might {uc-
ceffively labour in the cawfing of this
motions which thereby would bemuch
more conftant and lafting, than itcould
otherwife be,if it did wholly dependon
the {trength of the fame perfon.: This
contrivance being as much to be 'pre-
ferred before any of the other,as {wim-
ming in a {hip before {wimming in the
water.

R

CAP. VIIL
A refolution of the two chief difficulties

that feen to oppofe the psffibility of a
flying Chariot.

HE chief difficulties againft the
poffibility of any fuch contri-

vance, may be fully removed in the re-
- {olution




Cap. 8. Mechanical Motions.,

{olution of thefetwo Qusries.

1. Whether an engioe of {uch ca-
pacity - and-weight, may be (lipported
by fo thin and light a body as the
air ? |

2. Whether the firength of the per-
fons within it, may be {ufficient fof the
motion of it? _
. 1. Concerning the firlt 5 when
Callias was required by the men of
Rbodes,  to rake up thar great Helepo-
lis; brought' againft them by Dese-
trigs, (i as he had done before unto
fome lefs; which he himflf had
madde ) He anfwered, that it could not
be done.  Nowzulla enim (int que in
exemplaribis videintip [iilia, cune an-
tews crefeere ceperunty dilabivituy.  Be-
caufe thofe (things that appear pro-
bable' in lefler models, when they
are encreafed to a greater proportion
do thereby exceed the power of are.
For: example, though a man may
make an inftrument to bore a hole
aninch wide; or half aninch, and fo
lefs; yet to borea hole of a foot wide,
or two foot, is not fo much asto be

P2 thought
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thought of. 2 Thus, though theair may
beableto: ur* hold fomeletiér bodies,” as
thofe of birds 5 yeriwhen the quantity
uE" them is €nc: caled to ’mv great cx-
enfion, it may juftly be doubted,whe=
ther the ‘”Wl‘]. not excéed the pmpmtl-
on that 1s patuxally requi ired aniuch
ind of bodies.
| .-E(}t 115 Tanfwer, Tl"“‘lfth cngmf’*
dan never: bé/ oo Lw or too heavy,
1f the {paee which 'tpﬂﬂtﬂﬁb in the
air, ahdithe numv faculty in the 1n<
.‘r.mmmt betanfiwerable ' to 1ts weirght,
That rn“w of Callias was but &
groundiefs fiife antd evafion, 'w mr..,bj,r
he did endeavotr to palliate his own
gmnumumnl difability. ‘The utmolt
eedth which -feems -tovbe impliedsin
‘e 45 thisz That chere may be {ome
h":ldin_b of {0 great abiguefs, and-gra-
vity, ‘that it is very’ unﬂcult to apply
- much  force unto any' particular
inttrument, sas fhall be J'D]l:: to move
them.
Againft the example; it mfu be af=
Grmed and eafily p roved; that 1t 1s €4

qually pofliblet tobore a hUlL of any
X bignefs,




Cap. 8. Mechanical - Motions.
bignefs, as well great as lictle, 1f we
{up praﬁ, the initrument, . and the
ftr“ngtn and the application of this
ﬁrc’:ngrth tr;‘lh‘. proportionable 3 But be
caufe of - the ::11ﬁlf:* Itj, of lilLfLC“’]LUI*
rent circumitances in tholegreater ar .::i
more unufual operations, therefore do
thr.) fal(ly feemto be .mfumtd\ impof:
{1bl

So that' the chief inference from
this argument and eaaTrwILj daoth 1m-
ply only -thus much,-that 1t 1s very
difficult to contrive any. {uch motive
power, as {hall be an{werable to the
oreatnefs and weight of fuch.an 1n-
{trument as 4s here difcourfed of,
which doth-not atall impairthe truth
to be maintained 3 For if .the pollibili-
ty of fuch a motion be ‘,uh ed, we
need not make any {cruple > of grant-
ing the diffieulty of it It is this
m-.:aft add r‘nﬂ; to the invention. ;
and yet this- will not perhaps {cem
fo very difficult to any onewho hath
but diligently obferved: the fiight of
fome other bi rfa part tict Lh.j,’ Gf a

Kite, how he will fwim up and dow
3 in
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Dgdalus ; or,

Lib. 2.

in the air, fometimes at a great height,
and prefently again lower, guiding
himfelf by his train, ‘with his wings
extended without any fenfible moti-
on of them; and all this when there
15 only fome gentle breath of air ftir-
ring, without the help of any f{trong
forcible wind, Now I fay, if that
fowl ( which is none of the lighteft)
can {o very eafily move it felf up and
down 1n the air, without fo much as
{tirring the wingsof it certainly then,
it is not improbable, but that when
allthe' due proportionsin{uchanengine
are found out, and when men by long
praftife have arrived to any skill and |
experience, they will ‘be able m this
( as well as in many other things ) to
come very neatr unto the imitation of
nature. - ' S

As it is in thofe bodies which are
carried oh ‘the “watér, though they
be néver fo big, or {o ponderous,
( fuppofe ‘equal ‘to a City or a
whole Ifland ") yet they will always
fwim ‘on the top, if they be butany
thing lighter than {o much water
: | A, as




-
-~ [ b
i o L5

Cap. 8. Mechanical Motions. 215

as is equal to them in bignefs: So
| likewife is 1t 1n the bodies that are
w i carried n the air. it is not their
wi- || greatnefs ( though never {o immenfe )

{ that can hinder their being {upported

.| 1 that light element, if we {uppofe
wl them to be extended unto a propor-
i) tionable {pace of air. And as from
41 the former experiments, Archimedes
« 1 hath compofed a {ubtil féience in his
Book , De ixfidentibus bumido, con-
cerning the weight of any heavy body,
1n reference to the water wherein it 1s:
So from the particular trial of thefe
other experiments, that are here in-
quired after, it is poffible to raife a
new {cience, cencerning the extene
fion of bodies, in comparifon totheair,
and motive faculties by which they are
to be carried.

We {ce a great difference betwixt
the {¢veral quantities of {uch bodies
as are commonly upheld by the airs;
not only little gnats, and flies, but al{o
the Eagle and other fowl of vafter
magnitude. Cardan and Scaliger do if“"”"l'fr‘“"
pnanimoully affirm, that there is u,;fjm"

P4 bird
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Dadalusy ‘or, Lib g

bird an r:n""t the Indians of o gfrf:ﬂt
a htn’rm[ , that his beak i1s often u-

{ed to make a theath or feabbard for

. a fword: And .r’j”mﬁmttila us of a fowl

in Peru called Condores, which' will
of thfm felves kill and eat up a whole

Calf ‘at’ a “time. " Nor is there' any
reafon why any other 'body m may not
be fup porte d and carried b}' the arr,
though it fhould as much exceed th::
quantity of thefefowl, as they dothe
quantity of a fly.

Marcus Polus mentions a fowl in
Madagafcar ; which - Yecalls a Ruck,
the feathers of whofe wit f1gs are 12 pa-
ces, or threelcore foot long, ‘which
carr with as much .r_ﬂ.L foop up an Ele-
phant . as our Kites do a Moufe. If
this reletion were any f51T1 o credible,
it might :uw:w an abundant prDUF
ﬂ)rtrm prefer 1t quary. ]utlmnccwc
this to be already {o evident, that i1t
needs not any fable for its further
confirmation,

2..'The other doubt wase, whether
the firength f?fF the- other perfons
within it, will be fufficient for the
| moving
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Cap. Q. Mechanical Motions.

mﬂvmg of this engine? Ianfwer, the
main difficulty and labour of it wall
be intheraifing of 1t fromthe ground ;
near unto which, - the earths attru&ive
vigor 1 of greatt‘_& eficacy. ‘But for
the better effe&ing of this, itmay be
helped by the ftrength of wmdq, and
by taking its ficlt riﬁ, from fome moun-
tain, or other high place. Whénonce
it 1s alnﬁ: in theair,” the motion of it
will be eafie, as it 1s in the flight of all
kind of bi[‘ds which being”at any
great diltance ﬁ(}m the clrth " ave able
to continue their motion fur a long
time and way, with litlite labour or
wearinefs.

*Tis certain from common relation
and experience, that many birds do
crofs the feas for divers hundred miles
together : fundry of them among(t
us, which are of a fhort vr*g and
flight, as Blackbirds, Nightingales,
&c. do fly from us into Gummy,}
and other remoter Countries. And
Mariners do .commonly aflirm, that
they have found fome fowl a[ ove
fix hundred miles from any land.
Now

217
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Dedalus; or, Lib. 2,

Now if we fhould fuppofe thefe birds
to labour fo much in thofe lon
journeys, as they do when they fly
in qur fight, and near the earth, it
were impoflible for agy of them to
pals fo far without refting.  And
therefore it is probable, that they do
mount uato {o high a place in the
alr, where the natural heavinefs of
their bodies does prove but little or
noimpediment to theirflights Though
perbaps either hunger, or the fight
of fhips, or the like accident, may
fometimes occafion their defcending
lower, as we may ghes of thofe
birds, which Mariners have thus be-
held 5 and divers - others, that have
been drowned and caft up by the
fea. _
Whence it may appear, that the
motion of this Chariot ("though it
may be difficult at the firlt ) yet will
ftill be eafier, as it afcends higher,
till at length it fhall become utterly
devoid of gravity, when the leait
ftrength will be able to beftow upon
it a {wift motion; as I have proved
' | ' | more
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Cap. 8. Mechanical Motions.

more at large 1n another difcourfe.

i!lj;
World in

But then, (may {fome object) If it the Moon,

be fuppnﬁ:d that a man in the xthe-
real air does lofe his own heavinefs,
how {hall he contribute any force to-
wards the motionof thisinfltrument ?

[ anfwer, The ftrength of any li-
ving creature in thefe external mo-
tions, i1s fomething really diltin&
from, and fuperadded unto its natu-
rally gravity : as common experience
may fhew, not only -in the impreffi-
on of blows or violent motions, as
a River-hawk will ftrike a fowl w1th
a far greater force, than the meer de-
{cent : or heavinefs of his body could
poflibly perform : But alfon thofe
adtions which are done without fuch
help, as the pinching of the finger,
thebiting of the teeth, & c. all which
are of much greater {trength than
¢an proceed from the meer hc‘_wmd
of thofe parts.

As for the other particular doubts,
mncerning the extreme thinnefs and
coldnefs of this athereal air, by
rmﬁ::n of which 1t may {eem to be

al-

o 140
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Dsdalusy ov, . Lib. 2.

rurrw“'rhfi Immﬁj.ﬂ( I have already

A ek

rch}}vnd them in the above-cited "dil-
courfe:

The ufes of {uch a Chariot may be
various + Befides the difcoveries which
might "be’ thereby 'made “inthe Lu-
nary world 5 ‘It would be ferviceable

alfo for the convevance of aman to a+
ny rer“f}* e place of thisearth: as {ups
pofe to the Indies or Antipodes. . For
wnm 0‘1{: it was - elevatéd’ for fome

few r*m ﬁ’} as to'be above that Orb
of M tick virtue, which'iscarried
about b} "m earths diurnal revoluti-
on, ‘it'might then be very mﬁl}r and
dily dired %ed to anyparticular place

of tl‘-.t.'q eat Globe.
y - which we intended were
'f:"m parallel , why then
the Lmr' revolution once mntwenty-
four hours, ‘would bring itto be un-
derus; fo that it would be but deftend-
ing in a {traight line, and we might
prelcntly ‘ - li 161 {.. If 1t were under
any other ‘parallél, it would then only
require that we thoul 1 dire@it 1n the
{ame Meridian,till we dld come tothat
paral-

f'l:'_

r"'
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iparallel 5 and then (as’before?) aman

| .-:m;r:bt eafily defcendunto 1t.

It would be one great advantage
4in this kind of tmvfrﬂnw that! one

it {fhould be perfectly fru,-u from all -

I § eonveniences of ways or weather, not
-.":ﬁhwmg,. any extrermey cf heat;orcold,
i 1-1Dr]Ln1p£{rs to meleft him o v This 2
sipftherealsair being rperpervally-1d an . .,
Sen. de Irz

‘fequal . temper and ' calmmefs. o Pars L. §0ctp
qﬁzpermr weundi ordinatior eft nee'in nu= Pacen

i\ bein cogitur, meciin teripeftaten: iwmpels [imma ve-
i Litur, nec) verfatur in. i wbinent, o, s 7 1
i peamnltn iﬂ:r*f’r sr;rz,L Mora }‘Lf?ﬂfﬂ:f}ff -
| -';q'l he upper parts of thewarld dreal-

Je iways quietandifererrey ' no winds and
|bluftring theres they are/thefe Tower
:-clcud} regtons that ‘are fo full of teni-

' qpcﬁ:ﬂard combuftion.
il Lo Asfor the manner how the forcéof
o4 alfpring; or ¢ inftead!iof that) the
--!*ﬂ'rt.r*gr hof anyliving perfen, amaybe

1 app lied ‘roithe motion of thefe ¥ gs

A of the Chariot, 'it'may ealily be ap-

4/l prehended from what Wwas f{slm{.‘.‘rl?
delivered.
There are divers other particulars
o

e L)
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232 Dadalusy or, Lib. 5,

to be more fully enquired aftér, . for:
aswen  the perfecting “of fuch a flying Cha--
toolong TIOt 3 as concerning the proportion
astoo  of the wings both for their length

fhort, t00 5nq breadth, in comparifon to the
broad as

toonar- Weight which is to be carried by |

row,may them, as alfo concerning thofé fpeci--
be anim- ] contrivances, whereby the {trength
f:‘:;:?;:’;ﬁ of thefe wings may be feverally ap-:
tion, by Plied either to afcent, defcent, pro-:
making it greflive, or aturning motion 3 All
mote Aif- which, and divers the like enquiries.
ficule,flow :
and flag. a0 only be refolved by particula:
ing. cxperiments. - We know the invens.
tion of failing in fhips does-conti-
nually receive fome new addition from
the experience of every age, and hath
been a long while growing up to
that perfection, unto which 1t is now
arrived. -And {o muft itbeexpected
for this likewife, which may at 6k
perhaps feem perplexed with many
difficulties and inconveniencies , and
yet upon the experience of frequent
tryals, many things may be fugge(ted
to make it more facil and commodi-
ous.

He
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Cap. 8. Mechanical Motions.

He that would regularly attemptany
thing to this purpofe, {hould obferve
this progrefs in his experiments, he
fhould firft make enquiry what kind
of wings would be moft ufeful to
this end ; thofe of a Bat being moft

eafily imitable,, and perhaps mature

did by them purpofely intend fome
intimation to direct us in fuch expe-
riments 3 that creature being not pro-
perly abird, becaufe notamongft the
Ouipara, to imply that other kind of
creatures are capable of flying as well
asbirdss and if -any fhould attempt it,
that would be the beft pattern for imi-
tation.

After this he might try what may
be effefted by the force of {prings
in lefler models, anfwerable unto 4r-
¢hytashis Dove,and Regiomountanus his
Eagle: In whichhe muft be careful
to obferve the various proportions
betwixt the {trength of the {pring,the

'§ heavinefs of the body, the breadth
'§ of the wings, the {wiftnefs of the
» 4§ motion, &c. |

From thefche may by degreesafcend

to fome larger cffays. CAP.

“.}-33
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Of ' perpetual motion. The feeming

fi..,:f;t}m dreal difficulty of any ([uch

contrivance, The [everal wayes where-
by it hath been attemptedsy particularly

by Cliytaiflry.

T is: the chief inconvenience of' all
{ the Aatonzatabeforementioned, that
they ‘need a frequent repair of new
{trength 5 the caufes whence theirmoti-
on doesproceed, being {ubjedt to fail
and come to a period; and therefore
it would be worth our enquiry; toex-
amine, whether or no .there may be
made ‘any {uch artificial contrivance,
which mitght have the principle of mo-
ving from it el f'3 fo that the prefent
*nntmn fhounld con{hntly be' che caufe
of that which {ucceeds.

This 1s1that great Secret o .A4rt,
which ' like the Philofophers Stone 10
Natnre, hath been the bufines and
ftudy  of 'many more refined Wits;
for divers ages togethers and it may
well be mmmnm:d. whether either

Gf‘_”
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Cap. 9. Mechanical “Morions.

of them as yet, hath ever been found
out, though if this have, yet like the
other, itis not plainly treated of by any
Author. .

Not but that there dre fundry dif-
courfes concerning this fubjedt, buat
they are rather comjefures. than expé-
riments, . And though many inver-
tions in this kind , may at firlt' view
bear a great fhew of probability, yet
they will fail , being brought'to trial’,
and will not anfwer in pradtife what
they promifed. in fpeculation. Any
one who hath been verfed in''thefe ‘ex-
perinients mufl needs acknowledge that
he hath been often deceived in his
ftrongelt confidence; when ‘the imagi-
nation hath contrived the whole framé
of fuch an inftrument, and conceives
that the event muft fallibly" anfiwet "its
hopés; yet then does it {trangely dek
ceivé in the proof, dnd diftovers to us
fome defect, which we did not bzford
take notice of. ;

" Hence it 15, that you fhall fcarée
talk with 4any one who hath neves
fo little {miattering in thefe arts; but he

QL will
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226 Dadalus;, oryr Libs 2.
will inftantly promife fuch a motion,
as being but an  eafie atchicvement,
till further trial and experience hath
taught him the difficulty of it. There
being no engniry that does more en-
tice with the prebability, and deceiye
with the [ubiilty. What one fpeaks
wittily concerping the  Philofophers
Stone, ‘may be jultly applyed to this,
thatit is Cafte meretrix,a chafte Whore,

| B Quia nutltos inpitat , - neminent admit-
| it » - -
1 tit, becaufe itallurcs many, but admits
nonc.

I fhall bricfly recite the feveral
| R ways whereby this hath been attemp-
11 g ted , or feems moft likely to be effe-
i‘E &ed , thereby to coutract and facili-
i tate the enquiries of thofe who are
| addicted to thefe kind of experiments 3
e i for when they know the defelts of o-
| ther inventions, they may the more
ealily avoid the fame, Or the like, in

I &
i fil their OWD.
b |"

—

The ways whereby this hath becn
[ attempted, may be generally reduced
; ”' to thefe three kinds:

i 1. By Chymical extractions.
ftf 2. By




Cap. 9. Mechanical Motions.

2. By Magnetical virtues.
3. By thenatural affcction of gra-
vity.

1. The difcovery of this hathbeen
attempted by Chymiltry.” Paracelfus
and his followers have bragged, that
by their feparations and extra&ions,
they can make a lictle world which
fhall have the fame perpetual mo-
tions with this Microcofwie, with the
reprefentation of all Meteors, Thun:
der,. Snow,Rain, the courfes of the fea
in its ebbs and flows, and the like 3
But thefe miraculous promifes would
require as great a faith to belive them.
85 a power to perform them: And
though they often talk of fuch great
fnatters,

At #ufémm Yotos zuter gui taliz cus

raui, 15y

Apparet ullys, qui re miracula tants

Comprobet——
yet we can never {ee them confirmed
by any real experiment 5 and then
befides, every particular Author in
that art, hath {fuch a diftifict language
of hisown, (all of them being fo full
Q.2 of

227
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of allegories and affected obfcurities )
that "tis very hard for any one (unlefs
he be throughly verfed amongft them)
to find out what they mean,much more
to try it.

Esenda- - Qnpe of thefe ways (as I find it

o T ” T
bl et P e bt
- ey -y

- -.'u'_::_
e T T T
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It thems Rﬁ fet down) is this. Mix five ounces
b i’fgf'Pr "of ¥, with an equal weight of %,
fig orind them together with ten oun-
;‘,.,i ces of fublimate, diflolve them in a
fii | Cellar upon fome marble for the
glig {pace of fourdayes, till they become
like oyl-olive 5 = diftil this with 'fire
i 41 of chaff, or driving fire, andit will
[ {ublime into a dry fubftance: and fo
41 8 £ by repeating of thefe diflolvings and
G diftillings , there will be at length
1R produced divers {mall atomes, which
B, being putinto a glafs well luted , and

i

kept dry, will havea perpetual moti-
g On.
| I cannot fay any-thing from' ex-

f perience againft thiss but methinks
i 1t does not feem very probable," be-
M e caufe things that are forced up tofuch
I,t a vigoroufnefs and ativity, as thefe
it . ingredients feem to be by their fre-

quent
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! quent fublimatings and diftillings, are
44 not likely to beof any durations the
| more any thing is ftretched beyond
its ufual nature, the lefs does it
laft, violence and perpetuity being no
't | companions. And then befides, fup-
w | pofeit true, yet fuch a motion could
not well beapplied to any ufe,” which
w4 muft needs take much from the de-
11 light of it.
Amongft the Chymical experi-
| ments to this purpofe may be reckon-
«1 ed up that famous motion invented
1§ by Corneliws Dreble, and made for
| King Fames; wherein was reprefent-
1 edtheconftant revolutions of the Sun
: elebrac-
and Moon, and that without the ¢4jjan
1 help either of fpring or weights. Epigram
A8 Marcellus Vranckhein, {peaking of the by Hugo
means whereby it was performed, he frﬁ;;‘f o
calls it , Scintillula anime viagnetice .ﬁﬁ: %l
wundi, fen Aftralis & infenfivilis [pi- Ervneftum
ritus 5 being that grand fecret, for ‘:f: it
the difcovery of which, thofe Didta- o
tors of Philofophy, Demccritus, Py~
thagoras, Plato, did travel unto the,
Gymnofophifts, and Irdian Prielts.
Q.3 The
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230 Dadalns s or ;  Lib. 2.

Epit. ad The Author himfelf in his difcourfe
Facobum; UPON it, doesnot at all reveal the way,
Kegem.r how it was performed. But there s
one Thomas [ymuze, who was a fami-
liar acquaintance of his; and did often
pry into his works, (as he profeffes
him{lf) who affitms 1t to be done
Philofo- thusy By extralfing a fiery [pirit ont
phical di- of the Mineral raatter, joyring f.’:?i.’ﬁfmﬁ
?:};E{’::: with his proper air, which included
cap. 3. in the Axle-tree ( of the firft moving
wheel) being bollow, carrieth the otker
wheels, making a continnal rotation,ex-
cept iffuc or vemt be given in this hol-
low axcle-ree, whereby the iwsprifoned
fpirit may get forth.

What ftrange things may be done
by fuch extrations, I know not, and
therefore dare not condemn this rela-
tion as is impofiible 3 but methinksic
founds rather like a chymical dream,
than a Philofophical truth. It {feems
this imprifoned {pirit is now fet at li-
berty, or clfe 1s grown weary, for the
inftrument (as I have heard ) hath
ftood ftill for many years. It is here
confiderable, that any force 1s weakeft

near
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Cap. 9. Mechanical’ Motions.

near the center of .awheel 5 and there-
fore though fuch a fpirit might of it
{elf have ‘an’ agitation, yer ‘tis not
eafily conceivable how it fhould have
ftrength enough to carry the wheels
about with it. And then the abfur-
dity of the Authors citing this, would
make one miftruft his miftake 5 heurges
it as a ftrong argument ‘againft Ceper-
wicws, as if becaufe Dreble did thus
contrive in an Engine, the revolution
of the hedvens, and thé immovable-
nes of the earth, therefore it muft
needs follow, that ’tis the heaveps
which are“moved , and not the earth.
If his relation’ were no truer than his
confequence; it had not been worththz

ciring. {

‘23 I
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Dedalus . or, - Lib 3.
CAP. X

Of fubtervaneous lamps : divers biftori-
cal relations concerning their dura.

sion for many hundred years toge-
ther.

l iNtn this kind of Chymical ex-

periments, we may moft probably
reduce; thofe perpetual lamps, which
for many. hundred years together
have continued burning without any

~new {upply in the fepulchres of the

Ancients, and ‘might ( for ought we

knﬂw) bave remained {o for ever.

All fire, and efpecially flame, being of
an atiive and ftirring nature, it can-
not therefore fubfift without moti-
on 3 whence it may feem, that this
great enquiry hath been this way
accomplifhed: And therefore it will
be worth our examination to fearch
further into the particulars that con-
cern. thisexperiment, Though it be
not {o proper to thé chief purpofe of
this difcourfe, which eoncerns Me-
chanical Geometry, yet the fubtilty

and
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Cap. 10. Mechanical Motions, 233

and curiofity of it, may abundantly
requite the impertinency.

There are fundry,Authors who
treat of this Subje&ini the by, and
in fome particular paffages, but none .
that I know of (except Fortunius Li- i;ifif s
cetws ) that hath writ purpoflely any smiguorum
fet and large difCourfe concerning it: teernis.
out of whom I fhall borrow many of
thofe relations and opinions, which
may moft naturally conduce to the
prefent enquiry.

Forour fullerunderftanding of this,
there are thefe particularsto beexplai-
ned :

;gl, ¢71, Or qﬂad ﬁf.
J {mr fit.
2. Sert Lquomodo {‘It.

L. Firft then, for the 37, or that
there have been fuch lamps, it may
be evident from fundry plain and
undeniable teftimonies : Saint Auflin
mentions one of them in a Temple 2¢Livit.
dedicated to Vewus, which was al- ﬂ;’ﬁ'“‘-
ways expofed to the open weather, =
and could never be confumed or ex-
tingdithed. To him affents the judi-

Clous
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De operi-
bus Dej
part. 1,
. 4. €. 13,
Dedeperd,
T, 35,

*Or Aunti-
oco.Licetus
de Lucer
wis,l1.c.7.

Dxdalus 5 or,  Lib. 2,
cious Z wnchy. Pﬂ?r}rﬂﬁ"rﬂ mzntions a
Lamp found 1 his time, in the fepul-
cher of Tullia, - Cicero’s daughter,
which had continued there for about
1550 years,but was prefently extingui-
fhed upon the admiflfon of new air.
And ciscommonly related of Cedrenus,
that in Fuftinians time there was ano-
ther burning ]am“ found in an old wall
at*biﬁ ch had remained fo for
above 500 }'ﬂ:ﬂ‘S there being a Cruci-
fix placed by it; whence it thould feem
that theywere in ufealfo among(t fome
Chriftians.

But more efpecially remarkable is
that relation cr:lf:brated_ by {o many
Authors 4 concerning ~Olybius % his
lamp , which had continued | burning
for 1500years.. . The ftory isthus:
As a ruftick was digging the ground

by Padua, he found an Urn or ear-
thcn pot, 1n which there was another

Urn and in this lefier , a lamp clearly
hurnmu : oneachlide of itthere were
twWo ot h“r Veflels, each of them full
of a pure liquor, the one of gold, the
ather of Glver. Eoo Chymiz artis,( [
1040




i, e
.

A modo vera poteft effe ars Chymia) jurare
| anfime elementa & nrateriane omninm
""'i(‘ﬁlith Maurantins, who had the pof=
“4 8 feffion of  thefe things after they were
itaken up). On the bigger of thefe
41 Urns there was thisinfcription:

iy Plutoni [acrum muuns ne attingite fures,
iy Ignotum t}ﬂ vobis hoc guod in orbe latet,

. 1 Namaque elevsenta gravi clanfit digefta
e | labore
Vafe fib boc modico, Maximus Oly-
bius.

| Adfit fecundo cuflos fibi copia cornn,
Wil Netanti pretiuve depereat laticis.
)| The leffer Urn was thus inferibed :
| Abite binc pefflimi fures,
Vos quid wultis , wveftris cum oculis
entilfitiis 2
Abite hinc veftro cumz Mercurio
Petzfato Caduceatogue,
sl Donum boc Maxivmn: , Maximus
] Olybius
| Plytoni [acrum facit,

|
Ll |
o

{ gl 1.

Whence we may probably conje-
[/ §&ure that it was fome Chymical fe-
?: cret,,

-'afCa'P, 10. Mechanical Motions. 238
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Dedalus ; or,  Lib., 2,

cret, by which this was-.contrived. |
Mag. Ni-— Daptifta Porta tells us of another
lamp burning in an old marble fepul- -
cher, belonging to fome of the anei-
ent Romans , inclofed in a glafs vial,
found in his time, about the year
1550, intheIfle Nefis, which had been
buried there before our Saviours com-
ing.

In the Tomb of Pallss the Apr-
cadian who was {lain by Turuus in the
Chon.  Trojan war, there was found ano-
Marn  ther burning lamp in the year of our
v e Lord 1401. . Whence it {hould feem;
L 1.c 11, that it had continued there for above

two thoufand and f{ix hundred years :
and being taken out,itdid remain burn-
10g, notwithftauding either wind or
water, with which fome did {triveto
quenchity norcouldit be extinguifhed
till they had {pilt the liquor that was
in it.
Ludovicus Viuves tells us of another
Ao ad 3 1mp that did continue burning for
Auguft. de 1050 years, which was found a little
civit. Dei, before his time,
haveaé  Such a lampis likewilc related to
be

e, ult.
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ibe {een in the fepulcher of Francis

Rﬂfsraﬁ as 1 more Iarg:ﬂ} exprefled

in the confeffion of that fraternity.
There 1s another relation of a cer-

,§ tamnman, who upon occafion digging

. 5T o e B3 By aa . BR 3
el e Bk . Pl Pl gegen Sed 0 o Widl 0 T

P T

fnmewhat deep in the gmvml [nj
meet with fomething like a dore, ha-

' ving a-wall on each hand of it; from

which having cleared the earth, he
forced openthe d(}{}rj upon this rtw-v :

= { was difcovered a nu Vault, an d to-

wards the farther fide of it, the {tatue
of a man in Armour, ﬁrrv by a
table, lcaning upon 11*. le t arm, and
hnldmg a {cepter in his right hand ,
with a Jampburning before him; the
floor of this Vault b ¢ing {ocontrived,
that upon the firlt ftep into i, th;
ftatue would erectit felf fromit 1.113.1*-
ing pofture 3 upon the fecond fiep it
did lift up the fee pter to {trike, and
before a m an could appro: 1ch near e-
nough to take hold of the lamp, ‘the
ﬁatue didfirike andbreak it mprecu
fuch care was there taken that it might
not beftoln away, or difcovered.

237

Our learned {Z:mf!dff. 1N his defcrip- pag. s7a:
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De perdis.
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Dedalusy or, Lib. 3. Y

tionof Yorkshire,{peaking of the tomtb
of Conftantins Chlorns, broken up im
thefelater years, mentions{ucha lampp} ¥
to be found within it.

There are fundry other relationsta
this purpofe. Quod ad lucernas apti--|"]
net, ille in omnibus fere monumentiss} |
inveninatur, (faith Gutherius),  Imjtn
moft of the ancient Monuments theres} (s
1s fome kind of lamp, (though of thes} !
ordinary fort) 5 But thofe perfons who |
wereof greatelt note and wifdom, didifw
procure {uch as might laft withoug}e
{upply , for fo- many ages together.. |4
LPancirollus tellsus, that it was ufuall}] &
for the Nobles amongft the Romans ,, | i
totake {pecial care in their lalt wills ,,
that they might have a lamp in. theis Jic:
Monuments. And to this purpofe: jn
they did ufually giveliberty untofome: | 1
of their {laves onthis condition, that:}4i
they fhould be watchful in maintain--}u
ing and preferving it. From all whichi s {
relations, the firft particular of thisiju;
enquiry, concerning the being or exi- fuy
ftence of fuch lamps, may futhiciently fv
appear.

CAP. |
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:::j;;rl Several opinious concerning the nature

| and veafon of thefe perpetuald anps.

Here. are two opinions to be an-
i A{wered , which do utterly over-
1 i{ throw the chief, confequence from
e | thele -I_ﬁ'l&t 1018, Y

i . X Seme think that thefe lights fo
wol often difcovered in the ancient tombs,
. il were pot fire or flame, but only fome
4 of thofe : bright bodies whichdo ufu-
il ally fhine i dark:places,

il . 2. Others grant them to be fire,
4 but yet think them to be then firft
._-;_%enkindled by the admiffion of new
«d air, when thele fepulchers were ope-
i ned. |

w4 1. There are divers bodies ( faith
ul Ariftoile) which fhine in the dark, as
_.+4 rotten wood, the {cales of fome filh-
E es, (tones, the glow-worm, the gyes

i;.a bird in new, Spaiuy called Cocoynin ,
~ il whofe whole body isvery bright, but
""ihis cyes almoft equal to the light of

 J

b Cap.iat. Mechanical Motions. 233

De animz,
¢ 3 E0g

of divers creatures. Cardan telis us.of suuii 1o
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D.dalus 5 or, " Lib, 2.
a candle,by which alonein adark nighe
one may both write and read s By thefe
the Indians ( {aith he) ufetoeat their
feafting Suppers.

It is commonly related and belie-
ved, that a Carbuncle does fhine in
the dark like a burning coal, 'from
whence 1t hath its * name. - To which
purpofe there is a ftory
of a Stork , that by a certain woman

Auimal, 1.8 was'cured of a broken thigh , ingra-

Delapid.

titude to whom, this fowl afterwards
flying by her, did let fall into her
lap a bright Carbuncle, which ( faith
he ) would in the night time fhine as
clear as alamip.” But this and the like
old relations are now generally dif-
believed and rejeted by learned men ¢
Doltilfimornm omninye confenfun, bujnfd
wodi gemme non inveniuntur , faith
Boetins de Boot ) aman very muchskill’d

©Gemmis. in,and inquiliteafter fuch matters snor

l. 2. ¢ 8.

is there any one of name that does
from his own eye-fighit or experience
affirm the real exiftenceof any gemf{o
qualified.

Some have thought that the light

i

in Blian,

i
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in ancient tombs hath been occalioned
ChiEd? : Vide Li-

| from fomefuch bodiesas thefe. For if ;,; 4
da1|  there had been any pc}fﬁblhtv tO pre- lycernt.s:
ferve fire {olong a {pace, ‘tislikely then
w:|  that the Ifraelites would have known
irh| theway, who were to keep it perpétu-
fm| ally for their{acrifices.
But to this opinion it might be
fis] weplyed, that none of thefe Noctzcula
or night-{hining bodies have been
«| obferved in any of the Ancient fepul-
sit| echres, and therefore this is a meer
k| Imaginary cunje&urca And then be-
jid| fides, fome of thefe lamps have been
ie4l taken out burning, and continued {o
.| for a confiderable {pace afterwards.
4i| As for the {uppofed conveniency of
.| them, for the per etuatmg of the
il holy fire amongft the Jews, it may
il - as Well be feared left thefe fHould
il have occafioned their idolatry, unto
1~ which that Nation was {0 ftrongly
w) - addicted upon every flight occafion

| nor may it {eem ftrfngt, if the pru—
i} vidence of God fhould rather permiit
= | this fire fometimes to go out, that
| fo by their earneft prayers, being a-
i R gfm}

P . s
[ = 1
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ot gain renewed from heaveni(asit * fome-
Vit 9. ‘LimES E‘fﬂﬁ).thﬂ pEDPEES Elith might bﬁ

242

é%hmn. the better (tirred up and ferengthned by
7.1, {uch frequent miracles: >

ﬂémﬁ-is- 5. It 1s 'the opinion of ‘Gutherius
3;.,_',}”” ¢hat'thefe lamps have not’ continued
Magiy o burning for {o long a {pace as they

are fuppofed in the former relationss;
but that they were ‘then firlt 'enfia-
med by the admiffion of new atr, or
fuch othér occafion, when the fepul-
chres weére opened : as'we {ee in thofe
fat eartly - vapours “of divers forts,
‘which are oftentimes enkindled into
a fame.” ‘And’fis {aid, ‘that'there “are
fome Chymical ways, whercby 1ron
may be {0 heated , that' being ‘clofely
luted in a glafs, it fhall’ conftantly
retain the fire for any fpace of time,
though it were for ‘a thotifand years
or more3 at the end of Wwhich, if the
olafs be opened, and the fréfh’ air
admitted, the iron fhall be asred Hot
as if it were newly taken out of the
fire. -
Bt for anfwer to this opinton, “tis
confiderable that fome Utns have had
infcrip-

€ 31,
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1 infcriptions on them, exprefling that
:k§ the lamps within them were burning,
iy when they were firlt buried. To
which may be added the experience
of thofe which have continued (o for
a good {pace afterwards 3 whereas the
1| inflamationof fatandvifcous vapours,
ﬁ does prefently vanifl. Thelamp which
4} was found in the Ifle Nefs, did burn
| clearly while it was inclofed in the
glafs; but that being broken, was pre=
{ently ex(tinguithed. As for that Chy-
o1 mical .relation, it may rathér ferve
to prove, that fire may continue &
+| many ages, without confuming any
w1 fuel. 1
So that notwithftanding the Oppo-
#1 fite opinions, yet ’tis more probable |
~| that there have been fiich lamps a3
il have remained burning, without an
new {upply, for many.hundred years
+| together; which was the firlt particu-
{ lar to beexplained.
| 2. Concerning the reafon; why the Cur fisf.
{ Ancients were fo ‘careful in ¢his
#A particulars there are divers opinions.
“\/§ Some think it to be an expreffion of
: R 2 their

.
R :
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Dzdalus; or, Lib, 3,

their belief, concering the fouls im-
mortality,afterits departure outof the
body, a lamp amongft the Egyprians
being the Hieroglyphick of life. And
therefore they that could not procure
fuch lamps, were yet careful to have
the image and reprefentation of them
ingraved on their Tombs.
Others conceive them to be by way
of gratitude to thofe infernal Deities ,
who took the charge and cultody of
their dead bodies, remaining always
with them in their Tombs, and were
therefore called Diz manes.
Others are of opinion, .that thefe
tamps were only intended to make | .
their {epulchres more pleafant and | |
light{fome, that they might not feem | -
to be imprifoned n 2 difmal and un- |
comfortale place. Trueindeed, the |
dead body cannot be fenfible of the |
light, no more could itof its want of |
burial; yet the fame inftinét which did |
excite it to the defire of one, didalfo/ |
occafion the other.
DeLucet~ [ icetus concludes this ancient ca- § -
wik3¢d tome to have a double end: 1. Po-- |
: litick , | "
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litick, for the diftinction of fuch as
were nobly born, in whofe Monu-
ments only they'were ufed. 2. Na-
tural, to preferve the body and {oul
from darknefs; For it wasa common
opinion amongft them, that the fouls
alfo were much converfant about thofe
places where the bodies were buried.

I

C AP KL

The woié probable conjelfure bow thefe
lamps were franzed.

HE ¢ -eateft difficulty of this en- Luomods
quiry dothconfilt in thislaft par- Juat.
ticular, concerning the manner how,
or by what poffible means any fuch
perpetual flame may be contrived.

For the difcovery of which, there
are two things to be more efpecially
confidered.

1. The fouff or wick, which muft
adminifter unto the Hame.

2. The oyl, which nut nourith
1€,

R 3 Fox
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* Natebift.
exper.774.
+ Lib, ex-
per,

% DeSetre=
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Oir Zinum
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Plurarch,
de Oracul.
defeiu,
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For the firft, it is generally granted
that tm, e are divers {ubftances which
wﬁl retain fire withoutconfuming: fuch
15 that Mineral which they call the
Salamanders-wool , {aith our learned
* Bacon. Iple expertus [ume villos Sala-
mandye non.confumi, {aith + Foachimus
Fortins, And * Wecker from his own
knowlede affirms the fame of * pluzze-
alium, that being formed into the
likenefs of a wiek, will adminifter
to the flame, and yet not confume it
{elf. Of this nature likewile was that
which the Ancients did call L:?f;fm

vivum , OF r:‘.ri-ﬁﬁ:zfnm. of this th{,y
were wont to make garments that

not deftroyed, but purified. by
ire 3 and whereas the fpous or f{ml-
nefs of other cloaths are wathed out,
n thefe they were ufually burnt a

vay. T}h bodies of the ancient [mvv
re wrapped in fuch garments when
vere put in the funeral- pile,
heir alhes might be therein pre-

..|

- A
a!
-—--_'.-1
=

{ery --;i_r without the mixture of a-
nv other. The materials of them
were not from any herb or chz.tTa-
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Cap. 12. Mechanical Motions.

ble, as other textils, but from a {tone
called Amiantus , which being brui-
fed by a hammer, and its earthy na-
turethaken out, retains certain hairy
{ubftances; which may be {pun and
woven as hEmp or flax. Pliny {ays,
that forthe pu:,cmufnf.,ﬁ of it, 11: did
almoft equal the price of pearls. Pan-
cirollus tells us, that i1t was very rare
and efteemed preciousinancient timess
but now is {carce found or known 1n
any ‘place,, and therefore he reckons
it among(t the things that are loft.
But L. Vives af uima,, that he hath mtr_n
{een wicks made of it at Paris; and

the famematter woven into a napkinat
fr:r-f;am,-cj which wascleanfed by being
burntin the fire.

'Tis probable from thefe various
relations, that there was h_'vﬂml
forts of IL-, {omeot a more prec 1ous
others {ﬂ:\ a ‘Lra_ul kind, that was
found in Cyprus, the defertsof India,
and a certain E‘mv'mce of Alz : this
being commen in fome parts of fta-
by, bm is {o fhort and brittle, that
it capnot b 'Ip‘”l mmtoa thred, And

R 4 there-
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Dadaluss or, Libs a:
therefore 1s ufeful only for the wieks
of perpetual };ml]w (aith Boetius de
Boot. Some of this, orvery likeit, I
have upon inquiry lately prﬂcured
and ex| r:,umh,rm.f] But whether it
be the ftone Asbeftws, or only Plune-
allum, 1cannot CIEI'UHI]]}’ afirm. For
it feems they are both {o very like,
as to be commonly fold for one ang-
ther (faith the fame Author). How-
ever, it does truly agree in this com-
mon quality afcribed unto both, of be-
ing incombuftible, and not confumable
by fire; But yet there is this incon-
venience, that it doth contract fomuch
fuliginous matter from the earthy parts
of the ml (though 1t was tryed with
fome of the purelt oyl, which is ar-
LhI"'H'. to be bought ) that in a very
few dayes it did choak and t::n.r]*]{{uﬂh
¢che flame. There ma Yy I‘JHIJ ' be fome
chiymical way {o to purifie and defecate
this u)l? that it fhall not {pend into a
L{JDL‘, matter.

However if the liquor be of a
clofc and _:';Ld]'"l["tlb L{mhimcx it may
%1"1 ichout any (nuff, as we E‘L-e
in
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in Lamphir and {fome other bitu-
minous fubftances. ~ And it is proba-
ble that molt of the ancient lamps
wereof this kind, becaufe the exacteft
relations (tomy remembrance)donot
mention any that have been found
with fuch wieks.

But hercin will confift the greateft
difficulty , to find out what invention
there might be for their duration.
CUHCL[‘HIHL, which there are fundry
opinions.

Saint fi'rfﬁm (peaking of that Lamp De civ.
D'E;!.:u.

in one of the Heathen Temples,

thinks that it might either be done by
Magick , the Devil thinking thv:re-
by to promote the worfhip and e¢-
fteem of that idol to which 1t was
dedicated : or elfe that the art of man
might make it of fome {uch materi-
al . asthe {tone Astesfws, which be-

ing once enkindled, will burn with- zanch. de

out being confumed. As others (faith
he ) have contrived as great a wonu
der n appearance , from the natural
virtue of another {tone, making an
iron-image feemro hang in theair, by
| rea-

Dei,par.1e
L 4+ €, 128
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“Dedalusy or, _Lib. 3,

reafon.of twoload-ftones, the one be-
ing placed in'the Cieling, the other in
the tloor: i
Others are of opinion, that this may
be effected in a hollow veflel, exact-
1y luted or {topped up in all the vents
of it. And then, if alamp be fup-
pofed to burn init, but for the leaft
moment of time, it muft continue fo
always, orelfe there wouldbe a Pacu-

an#, which nature is not capable of5 If

youask, how it fhall be nourilbed, it s
anfwered,thatthe oyl of it being turn-
ed into {moak and vapours, will again
be converted into its former nature ;5
For otherwife, if it fhould remain
rarified in {o thin a {ubftance, then
there would not be room enough for
that fume which muft {fucceed it 3 and
{o on the other fide, there might be
{ome danger of the Pexetration of bo-
dies, which nature doth as much ab-
hor. To prevent both which, as
it 15 1n the Chymical eirculations,
where the fame -body is oftentimes
turned from liquor into vapour, and
from vapour nto liquor again; fm

101




Cap. 12. Mechanical Motions.

in this experiment, the fame oyl {hall
be turned into fume, and that fume
fhall 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 more leifure for nature to
perfect thefe circulations.  According
to which contrivance, the lamp with-
in this veflel can never fail, being al-
ways {upplyed with {ufficient nou-
rilhment. That which was found in
the Ifle Nefrs, inclofed in a glafsvial,
mentioned by Baptifla Porta,is thought
to be made after {ome {uch manner as
this.

Others conceive it poflible to ex-
trat fuch an oyl outof {ome Mine-
rals, which {hall foralong fpace ferve
to nourifh the flame of a lamp with
very little or no expence of its own
fubftance.  To which purpofe (fay
they) if gold be diflolved mto an un-
&uous humour s or if the radical
moifture of that metal were {epara-
ted, 1t might be contrived to burn

( perhaps

253
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Dzdalus 5 or, Lib, 3.

(perhaps for ever, or at lealt) for ma-
ny ages together, without being con=
fumed. Forif gr}ld it felf (asexperi-
ence {hews} be {o yntameable by the
fire, that after many meltings, and vi-
olent heats,1t does fcarce diminifh; ’tis
probable then, that bt‘?mg diffolved 1n-

to an oylie ﬁlb[’mncc 1t might for
many hundred years t(}”t’.thﬂl‘ continue
burning.

There is alittle Chymical difcourfe,
to prove that Urin and Thumminm s
to be made by art; the Author of
this Treatife affirms that place, Gez. 6.
16. where God tells I\mi'r, a window
[fhalt thou make in the Ark, to be very
unfitly rendered in our Trarilation a
window, becaufe the Original word
271% f'frmﬁ._a properly fplcrdor or
light and then befides, the air being
at that time {o extrc‘:md}f darkned
with the cloudsof that exceflive rain,
a window could be but of very little
ufe in regard of light, unlefs there
were {ome other hL]p for it 5 from
whence he conjectures that both this

fnluldurq and ﬁ:r likewife the Urim
and
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and Thummim, were artificial Chymi-
cal preparations of light,anfierableto
thefe f{ubterraneous larips 5 or in his
own phrafe, it hath the nuiverfal [piit

fixedin a tranfparcnt body.
It 1s the opinion of Licetus ( who petyeps
hath more axaltly fearched into the # ¢.26

fubtilties of this enquiry ) that fire *%
does not need any humour for the
nourifhment of it, but only to de-
tain it from flying upwards. For be-
ing it felf one of the chief elements
(faith he owt of Theophraflus ) it were
abfurd to think that it could not fub-
fift without fomething tofeedit. As
for that fubftance which is confumed
by it, thiscannot be {aid to fomentor
preferve the fame fire, but only to ge-
nerate new. - For the better under-
ftanding of this, we muft obferve .
that there may be a threcfold pro-
portion betwixt fire, and the humour
or matter of it. " Either the humour
does exceced the ftrength of the fire,
or the fire does cxceed the hu-
mours; and according to both thefe,
the flame doth prefently vanith. Or

clie

Cap. 12. Mechanical Motions. 253



254

Dedalus ; or, Lib, 2.

clfe laftly, they may be both equal
in their virtues, (as it is betwixt the
radical moifture and natural heat in
living creatures ) and then neither of
them can overcome or defiroy the o-
ther.

Thofe ancient lamps of fuch long
duration, were of this later kind. But
now, becaufe the qualities of heat.or
cold, drynefs or moifture in the ambi-
ent air, may alter this equality of
proportion 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, thatat the opening
of thefe, the admiffion of new airun-
to the lamp does ufually caufe o great
an inequality betwixt the flame and
the oyl, that it is prefently extin-
guifhed.

But f{till the greateft difficulty re-
mains, how. to make any fuch exack
proportion betwixt an unctuous hu-
mour, and {uch an altive quality, as
the heat of fire; or this equality bes

ing
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ing made, it 15 yet a further difficul
ty, how it may be' preferved. ' To
which purpofe, Licetns thinks i¢
poflible to E‘;{trud: an inflameable oyl
from the ftone Asbeftus, ' Amiantus; op
the metal Gold, which being of the
fame pure and homogeneous nature
with thofe bodies, fhall be o pro-
portioned unto the heat of fire, that
it cannot be confuméd by it, but be-
ing once inflamed thould continue for
many ages, ‘without any fenfible dima-
nution

If 1t be in'the poWwer of 'Chymiftry
to perform" fuch’ fhange  effedrs as
are commonly {,Hperihented il that
which they call anrin fulmirans, oné
{cruple of which faall sive ‘a lowdeér

blow,andbe of 'greater FUI’C{. indefe Ehit,

than half a pnund of ordinary Gitn-
powder. in“afeent ' Why may it not
beas feafible by the fame art to ‘e
tract 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 conrrive fuchan un-
¢tuous
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&uous liquor , wherein fire fhall be
maintained for many years without any
new {upply ?

Thus have 1 briefly fet down the re-
lations and opinionsof divers learned
men concerning thefe perpetual lamps 5
of which, though there have been fo
many {undry kinds, and {everal ways
to make them, ( fome being able to
refilt any violence of weathers, others
being eafily extinguifhed by any little
alteration of the air 5 fome being in-
clofed round about within glafs, others:
being open ) 5 yet now they are all of’
them utterly perifhed amongft the o--
therruines of times and thofe whoare:
moft verfed in the fearch after them,,
have only recovered fuch dark con--

jeltures, - from which a man cannot: |

clearly reduce any evident principle:
that may encourage him to a particular
trial.

L B mmo e oo o
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CAP. XIIL

Concerning feveral attewpts of contrie

wing a perpetual motion by Magnetical
viriues.,

THE {econd way whereby the rha-

king of a pupttualmutmnfmth
been attempted, is by Magnetical
virtues; which are not without fome
{trong pmbmlhtm of proving cffe-
(tual to this purpofe: efpecially
when we confider Lh.lt the heavenly
revolutions, ( being as the firft pat-
tern imitated and aimed at in thefe

| attempts ) are all of them performed

by the help of thefe qualitics.  This
great Orb of earth, and all the other
Planets being but as fo many M:

netical Globes endowed with fuch
various and continual motions, as
may be molt agreable to the pur-
pofes for which they were intended.
And therefore moft of the Authors
who treat concerning this invention,
do agree, that the ll]nﬂlh, {t way to -:E-

ﬁ,ﬂ:it is by thefe kind of qualities.
S It
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13 It was the opinionof Pet. Peregrinus,
f;ﬁ;’; de and there is an example pretended for
conl ivin Bettimus (Apiar. 9. Progym. 5. pro.
ritof. %1 )That aMagnetical Globe or Terel-
Magrer. 1a,” being rightly placed upon its poles, |3
1 beqe0020- ild of it felf bave a conftant ro-
tation, like the diurnal motion: of

the earth 3 But thisis commonly ex- |
ploded , as being againft all experic |
enee.
Athanal. Others think it poffible, fo to con-
Es‘;ﬁ; trive feveral pieces of fieel , and a
ik ser. 11 rar. J0ad{tone , that by their continual
i 2. prop-13..attradtion and expulfion of one ano-:}
P 4 ther, they may caufe a perpetual re-:
| volution of a wheel 3 Of thisepini-:
aTiall. de o wwere @ Tuifner ® Pet. Peregrimus .}
ﬁf:”ﬂm' and ¢ Cardar ,out of Autonins de Fan--
b De Rota tis.  But D. Gilbert, who was more:
perperi - efpecially verfed in Magnetical expe-:
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{ BI*Lh < De Vi- grmlndici?j fancy. _ .
ikt vieteerum  But amongft all-thefe Kind of in-
E'EEL ‘i-] i;f ventions, that 1s nj(_}ﬁ: likely, whereim
g i .1 5. A loadftone 1s fo difpofed, that it fhalllf
gEI‘F ¢.35, draw unto it ona reclined plane , &

bullet of fteel; which fteel, asita-
{cendss|
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{cends near to the loadftone, may be
contrived to_fall down through fome
4} hole in the plane, and {o to return
w4 unto the place from whence at firft
& it began to moves and being there;,

'\ the loadftone will again attra& it
upwards , till coming' to this hole it
| will fall down again: and {o the mo-
ad) tion fhall be perpetual, as may be
more .calily conceivable by this fi-

UG _l
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Suppof¢ the loadftone to be repre-
fented at 4 B, which though it have
not {trength enough to attract the bul-
let C, directly from the ground, yet
may doit by the helpof theplane E F.
Now when the bullet is come to the
top of this plane, 1ts own gravity
C which" 1s ‘{fuppofed to exceed the
ftrength of' the loadftone) will make

i fall into that 'hole at E 2 and the

force it recetves in this fall willcarry
it with {uch a violence unto the other
endof thisarch, thatit will open the
paflage which isthere made for it, and
by its return will again thut it 5 fothat
the bullet (as at the firlt) s in
the lame place whence it was attra-
(ted, and confequently muft move per-
petually.

But however this invention may
feem to beof fuch firong probability,
yet there are {undry particulars which
may prove it infufficients For,

1. This bullet of fteel muft firft
be touched and have its {everal poles,
or elfe there can be little or no at«
traction of it. Suppofe € in the fteel
to
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to.-be anfwerable unto 4 in the {tone;
andto B3 Intheattraction, C D muft
always bedirected anfwerable to 4 B;
and {o the motion will 'be’ more diff-
cult, by reafon there can berio rotati-
onor turning round of thebullet, but
it muft {lideup with the line C D, an»
fwerable to the axis 4 B.

5, In its fall from E to G, which
is  motus clemensaris ; and proceeds
from its gravity, thefe muft needs
be a rotation of 1t, and!fo’'tis odds
bt it happens wrong in: the rife, the
polés in the bullet being not in the
fame direction tothofe nthe magnet 3
and if in this reflux it thould fo fall
out, that D fhould be directed to-
wards B, theré fhould be rathera tlight
than an attration, fince thole two
ends do rePell and not draw one ano-
ther.

3. If the loadftone 4 B, have fo
much ftrength that it.can attract the
bullet in F, 'when it is not turned
round, but does only{lide upon the
plane, whereas its own gravity would
roul it downwards: then it isevident,
S 3 he
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the {phere of its aﬁ:mt}r and ftrength
would be fo increafed when it approa-
ches much nearer, that it would not
need theafliftance of the plane, but
would draw it immédiately to it felf
without thathelp, and{o the bullet
would notfall down throughthe hole,
but afcendto the {tane,and confequent-
1y ceafe its motion.  Forif the load-
{ftone be of force enough to draw the
bullet on the plane,at thediftance F B,
then muft-the ftrength of it be ‘fuf-
ficient to attraét it immediatly unto
it {elf, when-it 1s fo/tmich nearer [as
E B. Andif the gravityof thebullet
be fuppofed fo much to excecd the
ftrength of theMagnet, thatit cannot
draw 1t (directly Whiﬂ it is {0 near;
then will it not be able roatctralt thf,
bullet up the plane,when it is{o much
further off. ;
"So'that none of  all thefe Magneti-
cal experiments, which have been ag
vet difcovered , are fufficient for the
effeCting of "a p.,_pu,LulI motion:
huuuh thefe kind of qua it1es fu:m
.,“uﬂ ‘conducible unto ity and pers
h“lpg
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haps hereafter it may be contrived
from them.

—

CA P. XIV.
The feeming probability of cffelfing a
continnal motion by ﬁaf.r'd weights in

a bollow wkeel or fphere.

HE third way whereby the ma-

king of a perpetual motion hath
been attempted, ‘is by the natural
affeCtion of” gravity ; when the heavi-
nefs of feveral bodies 1s fo contrived,
that the {ame motion which they give
in their defcent, may be able to carry
them up again.

But ag'urﬁ the poffibility of any

fich invention, it is thus objc&ed by
Cardar 5 All ﬂmhnai}* b'}dus have a subsil.lap

dire& ‘motion either of afcent or de- ﬁ‘f 5”73'-3
: i - ~ EX UL, o9
cents which, becaufe it does refer to 6, 48

{ome term, hcrﬂfr::e cannot be per-

petual, but muft needs ceafe when it

is arrived at the placeunto whichic
naturally tends.

I anfwer, though this may prove

S 4 that
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that there is no natural motion of
any particular heavy body, which is
perpetual 5 yet it doth not hinder
but that is 1s poflible from them to
contrive fuch an artificial revolution
as fhall conftantly be the caufe of it
elf.

Thofe bodies which may be fer-
viceable to this purpofe,are diftinguifh-
able into two kinds.

I. Solid and confiftent, as weights
of metal, or the like. .

2. Fluid or fliding, as water, fand,
& C.

Both thefe ways have beenattem-
pted by many, though with very lit-
tle or no fuccefs. Other mens conl=
jeCtures in this kind you may fee fet
down by divers Authors. It would be
too tedious to-repeat them over, or
fet forth their draughts. I fhall on-
ly mention two news ones, which (if
I am not over partial) feem alto-
gether as probable as any of thefe
kinds that have been yet inventeds
and tillexperience had difcovered their

defect and infufficiency, I did cer-
b tainly

e
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tainly corclude them tobeinfallible.

The firft of thefe contrivances was
by folid weights being placed in fome
hollow wheel or {phere, unto which
they fhould givea perpetual revolu-
tion. For(as the Philofopher hath
largely proved ) only a circular mo-
tion can properly be perpetual.

But for the better conceiving of this
invention, it 1s requifite that we
rightly und lerftand fome principles in
Trockilicks, or the art of Wheel-in-
{truments; As chiefly, therelationbe-
twixt the parts of a wheel, and thofe
of aBallance 5 thefeveral I_ampt:}‘rtiﬂns
in the Semidiameter of a wheel, being
anfwerable to thefidesin a bx‘l:tnw,
where the weight 1s multiplied ac-
cording to its di{hmcc from the cen-
ter.

Thus

265
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Dzdalus 5 or,

Thus {uppofe the center to be at
A, and the Diameter of the wheel
D C, to be divided into equal parts
(as is here 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
1 15 not matertal whether or no
thefe feveral weights be placed hori-
zontally 5 for though B do hang lower
than

..__.,.._.-____._-
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than C, yet this does not at allconcern
the heavinefs, or though the plummet
C were placed much higher than it
is at E, or lower at F, yet would it
ftill retain the fame weight which 1t
had at C; becaufe thefe plummets (as
is the nature of all heavy bodies;) do
tend downwards by a {traight line:
So that their fcveral gravities jare to
be meafured by that part of the ho-
rizontal Semidiameter which is direct-
ly either below or above them.  Thus
when the plummet C,, (hall be moved
eitherto G or H, it;will lofe § of 1ts
former heavinefs, and be equally pon-
derous as.if, it were placed in.the bai-
Jance at the number, 23 and if wefup-
pofe it tobe firuated at L or IC, then
the weight of it will lie wholly upon
the Center, and not at all conduce to
the motion of the wheel on either
fide. Sothat the ftraight lines which
pals through the divifions of the dia-
meter, may ferve to meafure the hea-
vinefs of any weight in its {cveral l1-
tuations.
" Thefethings throughly confidered,
| it
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Dedalus 5 or, ' Lib. 2.

1t feems very pofiible and eafie for a
man to contrive the plummets of a
wheel, that they may be always hea-
vier in their fall, than in their afcent,
and fo confequently that they fhould
give a perpetual motion to the wheel
it felf: Since it is impoffible for
that to remain unmoved, as long as
one fide 1n it 1s heavier than the o-
ther.

For the performance of this, the
weights muft be {o ordered,” i. That
in their defcent they mayfall from the
Center, and in their afcent may rife
nearer to it. 2. That the fall of each
plummet may begin the motion of that
which fhould fucceed it. As in this
following Diagram.

Where

— e e

e
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Where there are 16 plummets, 8
m the inward circle, and as many in
the outward, (thc cquality being
to arife from their fituation, it i
therefore meft convenient that the
number of thembe even). The eight
imward plummets are {fuppofed to be
in themfelves {0 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 bring
down
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down the other. Forexample, if the | ¢
outward be each of them 4 ounces,then |
the inward muftbe s, becaufethe out-
ward is diftant from the center 5 of
thofe ‘parts, whereof the inward is
but 4.  Each pair of thefe weights
{fhould be joyned together by a little
{tring or chain, whichmuft be faftned
about the middle betwixt the bullet |
and the center of that plummet, which | |
1s to fall firft, and at the top of the |«
other. |
When thefe bullets in their.defcent | :
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1 “ 1 are at their farthelt diltance from the

= A center of the wheel, then fhall they |
1Rk E be ftopped, and relt on the pins |
“He placed to that purpofe 3 and fointheie |
:ﬁ rifing, there mult be orher pins to | »
: } “!‘E keep them in a convenient pofture | &
T and diftance from the cepter, left ap- | ¢
t' ﬁii proaching too near unto it, they |
IR thereby become unfit to fall,: when |

N i i

‘they {hall come to the top of the de-

fcending fide. a
This may be otherwife contrived | .

with fome different circumftancesy |

But they willall redound to the fame | |
effcct.
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Cap.14. Mechanical Motions.

effect. - By fuch an engine it feems
very probable, that a man may pro-
ducea perpetual motion. The diftance
of the plummets from the center in-
creafing their weight on one fide 3
and their being tyed to one another,
caufing ‘a conftant fucceflion in their

falling.

But now, upon experience I have
found this to be fallaciousy and the
reafon may fufficiently appear by a
galculation of the heavinefs of each
plummet, according to its feveral {ci-
tuations ; which may eafily be done by
thofe perpendiculars that cut the dia-
meter, (as was before explained, and
1s here exprefled in five of the plum-
mets on the defcending fide). From
fuch a: calculation it will be evident,
that both the fides of this wheel will
equiponderate , and {o confequently
that the fuppofed inequality, whence
the motion fhould proceed, s but
mmaginary and groundlefs. On the
defcending fide, theheavinefs of each
plummet may be meafured according
tothefe numbers, ( {uppofing the di-
ametey

7%
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Dcsdalus 5 or, Lib, 2.

ameter of the wheel tobedivided into
twenty parts, and each of thofe fub-
divided into four).

The outward The inrvard

plummets. g pfxfﬂzﬁzer;.

7 02 | I O &
: The fume )7 2( The fum |
2 Dg 24. 7 19

sy 3

On the afcending {ide the weights
are to be reckoned according to thefe
degrees,

.
©

The outward. The inward.
I3 41

N7 2 ?’D(

9 oplbe fum s 251 he fuve
J5 3\ 24. 21\ I9
4,0 O

The f{umme of which laft num-
bers 15 equal with the former, and
therefore both the fides of fuch a
wheel , in this fituation will equi-
ponderate.

If
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If it be objected, that the plum-
met A {hould be contrived to pull
down the otherat B, and then thedé:
{cending fide will be heaviet than the
other.

For an{wer to this, it i5s confidera-
ble, |

1. That thefe bullets towards the
top of the wheel, cannot defcend till
they come to a certain kind of incli-
nation. .

2. That any lower bullet hanging
upon the other above it, to puil it
down, muft be conceived , as if the
weight of it were in that point where
its {tring touches the upper; at whic!

point this bullet will be of le(s heavis

nefs in refpect of the wheel, thanifit
did reft 10 its own place: So that both
thefidesof it in any kind of fituation
may equiponderate.
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CA PRV
Of compofing a perpetual motion by fluid
pvights. Concerning Archimedes bis | *
water-[crew. Thegreat probability of |
accomplifbing this inquiry by the help
of that : withthe falliblenefs of 2t up-

on Expf.??‘fﬁﬂ?ﬁt. I ~

Ty
) e b %

—

Hat which I fhall mentionas the: | /
* laft way, for the trialof this ex-§ &
periment, is by contriving it in fome: § &
water-in{trument 3 which may {eem
altogether as probable and eafie assji
any of the reft, becaufe that elementt §
by reafon of its fluid and fubtil na- i
¢ure ( whereby of its own accord it |
{earches out the lower and more nar«j i
row paflages ) may be moft pliable taf!
the mind of the artificer. Now the_-‘::'-:'
ufual means for the afcent of watemj i
is either by Swckers or Forces, or{ome:=fji
thing equivalent thereunto; Neitherrf 4
of which may be conveniently appliecijh
unto fuch awork as this, becaufe theregd ¥
is required untoeach of themfomuctifie
or more ftrength, as may be anfwera:fn

bl




ety Tl Ll e
e

bap.u,‘. Mecba#icnl Motions.

ble to the full weight of the water that

1s to be drawn ups and then befides
they move for the moft part by fits
and fnatches, fo that it is noteafily
conceivable, how they thould conduce
unto fuch a motion which by reafon
of its perpetuity muft be regular and
equal.

But among(t all other ways to this
purpofe, that invention of Archisse-
des 1s incomparably the beft, which ig
ufually called Cochlea, or the Water.
Jerew, bewg framed by the Helical
revolution of a cavity about a Cy-
linder. We have not any difcourfe
from the Author himfelf concerning
it, nor 1s it certain whether he ever
writ any thing to this purpofe. But
if he did, yet as the mjury of time
hath deprived us of many other his ex-
cellent works; fo likewife of this, a-
mongft the reft.

Atheneus {peaking of that great thip
buile by Hiero, in the framing of
which there were 300 Carpenters
employed for a year together, befides
many other hirelings for carriages,
1 9 and
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Dxdalusy or, Lib, o
and fuch f{ervile works, mentions this
inftrument as being inftead of a pump
for that vaft {hip; by the help of which,
one man might eafily and fpeedily
drain out the water, though it were
very deep.

Biblioib, Diodorus Siculus {peaking of this

Lr engine, tells us, that Archimedes in-
vented it when he was in Egypt,
and that it was ufed in that Coun-
try for the draining thofe pits and
lower grounds, whence the waters
of Nilus could not return. DrroTEYpy
TS 7% Spyevs xal’ eeforirs ( faith the
fame Author). It being an engine fo
ingenious and artificial , ‘as €annot

cwdmn. be fufficiently ‘expreffed or commen-

subt.l. 13 ded.  And {o (it fheuld: feem) the

f';f““”*i Smith in Millain conceived it to be,

: who baving without any. teaching or
information found it out, and there-
fore thinking himfelf to be the firfk
inventor, fcll mad with the \meer joy
of it.

The nature and manner of makin

archired. this, is more largely handled by Vi-

k10611 fryviys,
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Cap.18. Mechanical "Motions.

The Figiucbf it isafter this manner.

T = s T s - i L
Where you (ce there is.a Cylinder
44, and a {piral cavity or pipe twi-
g | L il s i g T . [ A = 1
I ']ﬂg 4001t 1;.:| dCCO] d li!ld[_;_'; ['(_} t{li"!"]" revo-

lations B B.  The axis-and centers
of its motians areat the points C D,
upon which being turned, it will fo
happen that the {ame part of the pipe
which was now lowermolt, will pre-
featly become highery {0 that the
water dozs afcend by defcending; a-
{cending in comparifon to the whole
inltrument, and defcending in refpect

.!. . * U:
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Dedalys; or, = Lib. a.
of its feveral parts. This being one
of the ftrangeft wonders amongft
thofe many , wherein thefe Mathema-
tical arts do abound, that a heavy
body fhould rife by falling down; and
the farther it pafies by its own natu-
ral motion of defcent,by (o much high-
er {till fhall it afcend 5 which though
it {cem fo evidently to contradict all
reafon and Philofophy 5 yet in thisin-
ftrument 1t may be manifefted both by
demonftration and {enfe.

This pipe or cavity for the matter
of it, cannot eafily be made of metal,
by reafon of its often turnings 5 but
for trial, there might be fuch a ca-
yity, cut in a column of wood, and
afterwards covered over with tin
plate. ;

For the form and manner of ma-
king this {crew, Vitruvins does pre-
{cribe thefe two rules :

1, That there muft be an equali-

ty obferved betwixt the breadth of.

the pipe,” and -the diftance of itsfe-
veral circumvelutions. P

-9, That there niuft be fucha pro-
portion

e e
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Cap.13. Mechanical Motions.

portion betwixt the length of the in-
{trument, and its elevation, as is an-
fwerable to the Pjythagorical Trigon.
If the Hypotenufal, orScrew be 5,the
perpendicular or elevation muft be 3,
and the bafis 4. |

However (with his leave) neither
of thefe proportions are generally ne-
ceflary, 'but {hould be varied accord-
ing to other circumf(tances. Asfor the
breadthof the pipe in refpect of itsre-
volations, it is left at liberty, and
may be contrived according to the
quantity of water which it fhould con-
tain. The chief thing to be confidered
is the obliquity or clofenefs of thefe
circumvolutions. Forthenearerthey
are unto one another, the higher may
the inftrument be ereéted 5 therebeing
no other guide for its true elevation
but this.

And becaufe the right underftand-
ing of this particular 1s one of the
principal matters that concern the
ufe of this engine, therefore I fhall
endeavour with brevity and perfpi-
cuity to explainit. ‘The firft thing

e
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280 Dgdalusy o, Lib, 1.
tobe 1nquired after,is what kind of in
clination thefe Helical revolutions of
the Cylinder have unto the Horizon
which may be thus found out.

C.A

)

=

) D

Let 4 B reprefent a Cylinder with
two. perfect revolutions init 3 unto
which Cylinder the perpendicular
line € D 1sequal : the bafis D E be.
g fuppofed to be double unto : the
compafs or circumference . of the
Cylinder.  Now it is certain that the
angle C'ED, is the {ame with thae
by which the revolutions on the Cy-
linder are framed ; and that the ling
E L, in campari{on to the bafis F L),
does fhew the inclination of thefe
reyolutions unto the Horizon. The
grounds and demonftration of this,
arc more fully fer down by Guidys
I:f)é,a!;!:rfi 0 his F‘a‘lﬁchanichﬁj and that

other
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Cap.15. Mechanical Motions, 58y
other Treatife De Cochlea, whichhe
wirit purpofely for the explicarion of
Ui §  this inftrument, where the fubtilties

i ?Ed 1t are largely and excellently hand-
ed. .

Now if this Screw which was be-
fore perpendicular , be fuppofed to
decline unto the Horizon by the an-
gle B @G, asin this fecond Figures

T T Tl S =TI ol
= g
L o i -y v

e e e i R e

- i Sl

|
. | then the 1nclination of the revolutions ¥/
| 1n1t, will be increafed by the angle |8
! EDH, though' thefe revolutions will |
| ftill remain in a'kindof afcent, {othat .. . :
water cannot beturned through them. - |

But
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282 Degdalus; ory Lib, 2:

But now if the Screw be placed o |
far declining , that the angle of its
inclination F B G, be lefs than the
angle EIC D, in the triangle, as in |} !
this other Diagram under the for- §
mer 3 then the revolutions of icwill §| |
defcend to the Horizon, as does the
line EIC, and in fuch a pofture, if'the!
Screw be turned round, water will §§ ¢
afcend through 1its cavity. Whence | ¢

it is eafie to conceive the certainde-: | &

clination ‘wherein any Screw muft be: i
I
is

placed for its own conveyance of wa-:
ter upwards. Any point betwixt H'
and D, beingin defcent 5 but yet the:
more the Srew declines downwards: §
towards D, by fo much the more wae: § |
ter will be carried up by it.

If you would know the juft quan-;
tity of water which every revolution:
does contain and carry, according to

coe 2 fur. ADY 1nclination of the Cylinder, this:
by Tl ur- % e
cherexpli- May be eafily found by afcribing on
cation of 1t an Bﬁ'f}ﬁ.r._, para]lf::l; tﬂ?the Horizon 3
;E:;;ﬁ:' which EZipfiswill thew how much off
Cochler,. t0E revolutionisempty,and how muchy§ |

3 fulls
2.propets, :
' The
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Cap.13. Mechanical Motions: 283

The true inclination of the Screw
being found, together with the cer-
tain quantity of water which every
Helix doss contain; it is further cone
fiderable, that the water by this in-
ftrument does afcend naturally of it
{elf without any violence or labour,
and that the heavinefs of it doth lie
chiefly upon the centers or axis of
the Cylinder, both 1ts fides being of
equal weight (faith Ubaldus ) 5 So that Zid.l. 3;
(it fhould feem ) though we fuppofe 7% #
each revolution to have an equal quan-
tity of water,, yet the Screw will
remain with any part upwards (" ac-
cording as it fhall be fet ) without
turning it felf either way. - And there-
fore the lealt {trength being .added
to either of its fides, fhould make 1t
defcend, according to that common .. ...
Maxime of Archimedes s any addition s, %’E;
will make that which - equiponde-:pof3.
rates with another, to tend down-
wards.
' But now, becaufe the weight of
this inftrument, and the water in 1it,
does lecan .wholly upon the axis,

| 4 | hence

B e
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5284. " Dedalus 5 vor, - Lib! s,
hence 181t (faith Ubaldus ) that the gra-
ting and rubbing of " thefe axes again(t
the f{ockets wherein they are placed
will caufe fome ineptitude and refiften-
cy.to’ that rotation of the Cylinder,
which'would otherwife enfue upon
the additronof theleaft weightto any
one fidés ' But(faiththe fame Author)
any power that is greater than this

... refiftency 'which does arife from the
o aXis, will ferve for the turning of it
© " round, | |
Thefe'things confidered together,it \

will henceappear,how a perpetual mo- |
|

i

e —

- —m e

tton may feemeafily’contrivable. For
if there were butfuch'a water-wheel |
made onthis inftrument, ‘wpon which |
the {trcam thatis carried up, may fill, |
m 1ts defcent'it would turn the (orety |
round, and by that'meins convey as
much waterup, as is required to move
1t 5 {o'that ‘the motion muft needs be
continual ;- fince the fame weight
which 1a its fall does turn the wheel,
is by the turning of the wheel carried

up again: -
Or if the'water falling upon one
wheel

e
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Capi 15. Mechanical Motions. “98%

wheel would not be forcible enough
for this effett, 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 fo multiplied in
the fall, that it fhall be equivalent
to twice or thrice that quantity of
water which afcends. As may be more
plainly difcerned by this following
Diagram.
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Cap.18. Mechanical Motions. 289

Where the figure L M, at thebot»

tome does reprefent a wooden Cylin-

der with Helical cavities cut in it

which at A B, 1s fuppofed to be co-

vered over with tin plates, andthree
water-wheels upon it, HIK. The

lower ciftern which contains the was=

ter being C D. Now this Cylinder

being turned round, all the water

which from the ciftern afcendsthrough

it, will fall into the veflel at E, and

from that veflel being conveyed up-

on the water-wheel H, fhall confe- Thereis
quently give a circular motion to ﬂg‘}fﬂr -
the whole Screw: Or if this alone mﬂuc:"
fhould be too weak for the turning cothis
of it, then the fame water which purpofeid
falls from the wheel H, being recei- /2%
ved into the other veflel F, may Iffag;;ﬁfr;;
from thence again defcend. on the Prop. 10.
wheel I 5 by which means the force P& T*‘ih
of it will be doubled. ~And if this Jvsyet
be yet infufficient, then may the wa- than’eis
ter which falls on the fecond wheel here pros
I, be received into the other veffe] POl
G, and from thence again defcend on

the third wheel at K ;: and fo for as
- many

B e s e
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Dedalus 5 or,  Lib. 3.
many other wheels, as the inftrument
1s capable of. So that befides the
greater diftance of, thefe three {treans
from thecenter or axis, by which they
are made fo much heavier ; and be-
fides, that the.fall of this outward
water 1s forcible and violent, whereas
the afcent of that within, is naturals
Befides all this, there 1s thrice as much
water toturn the Screw, as is carried
up by it.

But on the other fide, if all the
water falling upon one wheel, would
be able to turn 1itround, then half of
it would ferve with two wheels 5 and
the relt may be fodifpofed of in the
fall, as to ferve unto fome other ufe-
ful delightful ends.

When 1 firft thought of this in-
vention, I could fcarce forbear with
Archimedes to Cry out fvenra €venxa’y It
feeming fo infallible a ‘way for the
effeCting of a perpetual motion , that
nothing could be fo much as pro-
bably objected againft it: But up-
on trial and experience I find it
altogether infufficient for any fuch
purpofe

e i ———
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Cap.15. Mﬂt‘bdﬂfml Mobotions.

purpofe, and that for thefe two rea-
fons:

1. The water that afcends will no¢
make any confiderable ftream in the
fall.

2. ‘This ftream (though multiplied )
will not be of force enough toturn a-
bout the Screw. - _ |

1. The water afcends gently and
by intermiflions, but it falls continu-
ately and.with force 3 each of the
three. veflels being fuppofed full at
the firlt, that {o the weight of the
water in them might add the grea-
ter {trength and {wifinefs to the
{treams that defcend from them.
Now this {wiftnefs of motion will
caufe fo great a difference betwixe
them , that one of thefe little{treams
may {pend more water in the fall,
than a {tream fix times bigger in 1115:
afcent , tm}ugh we fhould f{uppofe
both of them to be continuate 3 How
much more then., when asthe afcen-
ding water 1s vented by fits and

intermiffions , every circumvolution

yoiding cmh fo much as is con-

\ f"lﬂ“‘u.
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Dedalus y or , Lib, 3.

tained in one Helix? And in thispar-
ticular, one that 1s not verfed inthefe
kind of experiments, may be eafily
deceived.

But fecondly, though there were
{o greata difproportion, yet notwith-
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
Ubaldus hathaffirmed). But now up-
on farther examination, we fhall find
this affertion of his, to be utterly a-
gainft both reafon and experience. And
herein does confift the chief miftake
of this contrivance. For the afcend-
ing fide of the Screw is made by the
water contained in it,fomuch heavier
than the defcending fide, that thefe
outward {treams thus applyed, will not
be of force enough to make them e-
quiponderate, much lefs to move the
whole. Asmay be moreeafily difcer-
ned by this figure,

Where |1
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Where 4 B, reprefents a Screw
covered over, C D E one Helix or re-
volution of it, C DD the afcending
fide, E D the defcending fide, the
pumt D the middle. 'The Horizon-

talline C F , {hewing how much of
Lhe Helix i 1? filled with 'water, iz,
of the aftending fide, from C the be-
ginning of the Helss xto Dthe middle
of it; and on the defcending fide,
from D the middle, to the point G,
where the Horizontal does cut ths:
Helix. Now it 15 evident that t
latter palt D G, 1s nothing near 1’(3
much, and confeq 1r'11L1j; not {o heavy
as the other D C. And thus ,5 it
in all theother revolutions, which as
they are either more, or larger, (o

V 2

5 will
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292 Dedalusy, or,  Lab. 2.

will the difficulty of this motion be
increafed. Whence it will appear,
that the outward ftreams which de-
{eend muft be of fo much forceasto | !
countervail all that weight whereby &
theafcending fideinevery oneof thefe  § ¢
revolutions does exceed the other;
And though this may be effetted by
making the water-wheels larger, yet
then the motion will be fo{low, that
the Screw will not be able to fupply the
outward {treams.

There is another contrivance toy,
this purpofe mentioned by Kircher
de Magnete, I. 2. p. 4. depénding upon
the heat of the Sun, and the force of
winds, but it is liable to fuch abun-
dance of exceptions, that itis {carce
worth the mentioning, anddoesby no, j{f »
means deferve the confidenceof any
ingenious Artilt.

Thus have Ibriefly explained the
probabilities and defets of thofe {ub-
¢l contrivances, whereby the making
of a perpctual motion hath been at-
tempted, 1 wouldbe loth to difcou~ §
rage the enquiry of any ingenious;g

g . " v Artificer |
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Cap.18. Mechanicai Motions. 293
Artificer, by denying the poflibility of -
effeing it with any of thefe Me-
chanical helpss But yet (I conceive ) g;ﬁe |
if thofe principles which concern the x; 1.
{lownefs of the power in comparifon
to the greatnefs of the weight, were
rightly underftood, and throughly
confidered, they would make this ex-
periment to feem (1f not altogether
impoffible yet ) much more difficule
than otherwife perhaps 1t will appear.
However, the inquiringafterit, cannot

but deferve our endeavours, asbeing

oneof the moftnoble among(tall thefe

Mechanical fubtilties. And(asitisin

the fable of himwho dug the Vine-
yard for a hid treafure, though he did
not find the money, yet he thereby

made the ground more fruicful , {0)

though we donot attain to the effect-

ing of this particular, yetour {carch-

ing after it may difcover {fo many o-

ther excellent fubtilties, as{hallabun-

dantly recompence the labour of our

CquIry.

And then befides, it may be ano-

ther encouragement to confider the

' i 2T pleafure
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294 Dzdaluss or, Lib., 5.

pleafure of fuch fpeculations, which
do ravifh and fublime the thoughts
with more - clear angelical content-
ments. - Archimedes was generally fo
taken up in the delight of thefe Ma-
thematical ftudies of this familiar
s %y Siren, (as Plutarch ftiles them ) that
cenine-. De forgot both his meat and drink ,
Pluarch. and other neceffities of natures nay,
Marceb.  that he negletted the faving of his
g:i”ggf“ hife, when' that rude folder in the
#ift.35. pride and haft of viftory, would
Zaler, not give him leifure to finifh his
-;”f‘*xfm* “ demonftration. What a ravifhment
“©7  was that, when having found out
the way to meafure Hiero’s Crown ,
he leaped out - of the ‘Bath, and (as
if he were fuddenly poffelt) ran na-
ked up and down Cry1ng fvesca fvenne !
It 1s ftoried of Thales, that in his
joy and “gratitude for one of thefe
Mathematical inventions,  he went
prefently to the Temple, and theére
offered’ up a folemm’ facrifice. * 'And
Jythagores upon the like occafion is
velated to~have facrificed a hundred
oxen. | The juftice of providence ha=
| / ving
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Cap.15. Mechanical Motions.

ving focontrived it, thatthe pleafure
which there is in the fuccefs of fuch
inventions, {hould be proportioned to

the great difficulty and labour of their
1nquiry.
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