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- OR, THE
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That maybe Performed by~
‘Mechanical Geometry.
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| To His Highnefs the Prfnc,c‘ :
- Ele&or ialatine.

- May it pleafe Your Highnefs! -

' Should not thus have prefented my
‘W Diverfions, where 1 owemy findy
and bufinefs ; but that where alfl
is due, & man may not juftly with-
hold any part.
This following Difconrfe was compofed
- fome years fince at my [pare bouwrsinthe
Univerfity, TheSwbject of it'is mixed
Mathematicks ; which Ididthe yather at
fuch times make choice of, asbeing for
the pleafure of i¢, more proper for recrea-
 téon ; and for the facility,more fuitableto
my abilities and leifure. |
1fbould not, Sir, havebeen ambitions
of any fo Great (I couldsot of anyBet-
ter) Patronage, had not my relation both
engayed and emboldened me to this Dedi-
cation. . | ' ‘
They that know your Highne[s, how
great an engourager you gre, and bow abls

43 a Judge



The Epiftle.

4 Fudgein all kind of ingenions Arts gud
 Literature, muft needs acknowledg your
pref[ures and low condition to be novg of
the leaft mifchiefs (amongft thofe many
other ) under which the Commonwealth
of Learning does now [uffer.
" It would in many refpeits much conduce
ta the general 4a/7/4ﬂceri;ent of religion
.and learning, if the reformed Churches, in -
" whofe caufe and defence your family hath
fo deeply [uffered , were but effectually-
miadfu/bf their engagementsto it. And -
particularly, if thefe prefent unhappy dif-
ferences of this Nation did not occafion
%00 much forgetfulne(s of their former
zeal apd profeffions for the vindicating
 Of your family, and the reftoringof yowr
Higbnefs ; the haftning and accomplifb-
" ment of which, together withthe increafe
of all heavenly bleffings upon your High-
wefs, fball be the hearty daily prayer of -

Your Highnefs
Moft humble and moft devotgd
$ervant and Chaplain,

J9BN WILKINS




T() THE

READER

W Tis related of Herulztm that
"when his Scholars had' found
him in a ‘Tradefman’s (hop, whi- -

: ther they were afhamed to enter,

He told them, Quod neque tali locodii
defwpt immortales, that the gods were
as well converfant in fuch places as in
others; intimating that a divine pow-
er and wifdome might ' be - difcerned
evenin thofe common Arts, which are

{o much defpifed, And though the

manual exercife and pradife of them

‘be efteemed jgnable, yet the ftudy of

their general caufes and principles can-

not be prejudicial to any other ( tho
the mo[? facred ) profeflion.

It hath been my ufual cuftom in’
the courfe of my other ftudies, to pro- .
po[é divers Mathematical or Philofo-

- A phxcal



To the Reader.

pbncal inquiries; for the recreation of
y leifure-hours; and as I could ga-
;her fatisfaion, to compqié them to
~ fome form and method,
Some of thefe have been formerly
ubl;fhed and I have now ventured
?grth thlsdedlfcourfe wl}erem( beﬁ;lcg
t¢ eat delight and_pleafure ( whic
: e %Rendc{muﬁ needs find -
m uch notions as carry with them
;henrown evidenoe and demonftration)
there is alfo much real benefir to be
learned ; particularly for fuch Gen-
tlemen as employ their eftates in thofe
chiargeable adventures of Drawing,
Mines, Cole-pits, év. whomay from
hence learn the chief grounds and na-
ture of Engines, and thereby more
eaﬁly avoid the delufions of any cheat-
;ng Impoftot; And alfo for fuch com~
Artificers, as are well skilled in
thc pradife of thefe Arts, who may
ﬁe much advantaged by the right un-
dcrﬁaqdmg of the;r grounds and
Tbm‘ '
Sebo. M- Ramtu hath Qbferved, that the rea-
thein 1.2, fbn why ('ermm] hath been fo emji-

neng

.




“To the Reader. ,

‘nent for Mechanical inventions, is be-
caufe there have been publick Le€tures
of this kind inflituted amongft them,
and thofe not only in the fearned

‘languages, but alio in che wulgar

tongue, for the capacity of every un-
letter’d ingenious Aftificer.

- 'This whole Difcourfe I call dathe-
matical MWagick, becaufetheartof
fuch Mechanical inventions as are here 2720%

chiefly infifted upon, hath been for- sien. ..
merly o ftyled ; and in allufion to vul- 43

: opinion, which doth commonly

attribute all fuch ftrange operations

* unto the power of Magick ; For which

reafon the Ancients did name this Art

Oavygromoinnias, of Mirandorum Effe-

. Crix. ‘

" The firft book is called Archimedes,
becaufe he was the chiefeft in difcove-
- ring of Mechanrcal powers. -
+ The fecond is ftyled by the name of
D«zdalus, who is related to be one of
“the firft and moit famous amongft the
Ancients for his skill in making Auto-
“mata, or fclf- moving Engines: both
thefe being two of the firft Auth{:rs_
- ' that

N



To the Reader. |

‘that did reduce Mathematical pringj-

ples unto Mechanical experiments.
Other difcourfes of this kind, are

~ for the moft part large and volumi-

nous, of great priceand-hardly gotten ;
and befides, there are not any of them
( that T know of ) in our vulgar
tongue, for which thefe Mechanical
Arts of all other are moft proper.
Thefe inconveniencies are here in

. fome meafure remedied, together with
. the addition (if I miftake not) of

divers things-very confiderable, and

not infifted upon by others.

THE |

I

——




The Contenrs and Method of
~ this lelowmg Difcourfe.

The FFirlt Book.:

rChap 1. 7 HE excellency of thefe -
drts, Why they were
_ comeded br tba Amzmts The An-

. thorsthat havetreated of them. -

| Ch 2. Concerning the namé of this drs.

That it way properly be jl;led Lzéerd
The fubject and nature of it...

Ch. 3. Of the ﬁr:/l Mechanical famlt],
. the Bal]ance

Ch. 4. Co omermng the fecond Megbamclr
famlt], the Leaver. .

Ch. 5. How the naturalmotion of living
-ereatures i conformablc to tbef e arti-
ficial rules. .

Ch.6. Comerning the Wheel.

) Ch 7.



\ The Contents.
-, Ch.7, Copscerning the Pull(ey..

Ch. 3. Of the Wedg,
Ch.g. Of the Screw.

Ch. 10. An inguiry into the magnificent
" works of the Ancients, which much ex-
ceeding our later times,may feem toin-
fer adecay in thefe Mechanical arts.

-Ch.1x. T ‘bat the Ancients bad divers

m;tives and means for fuchvaft mag-
nificent works, whichwe have not.

Ch. 2. Coneerning the force of the Me-
" chanick faculties; particwlarly,the Bal-
lance and Leaver. How they may be
sontyived tomove the whole worla, or
apy other congeivableweight'.. ~ -

Ch. 13. Of the Whel, by mulsiplication
of which, it iseafie t6 move any imagi-
pable weight. o _

!

Ch. 14. Concerning the infinite ftrength
of Wheels, Pulleys, and Screvzs;
SN o that

~




+  TheContents.
 that it is polfble by the multiplication
_ of thefesto pull up an Oak by she roots
- with ahasry It ix spwith a firam, or
blowit u) with ones breath,. or to per-
" form the greateft labour with the leaft
power. ‘ SR
Ch.15. C omer;zir;g the proportion of -
flownefs and [wiftnefs in Mechanical

motions.

Ch. 16. That it is poffible to comtrive

fuch an artificial motion as fball be of &
" flowne(s proportionable to the fwiftnefs
s of the beavens. e

Ch. 17. Of fwiftnefs, hew it may be in:

" tyedfed to any kind of proportion. Com-

- cerning the great force of Archimedes
bis Engines.  Of the Ballifta.

Ch. 8. Concerning the Catapuitz,} or
Enginesfor Arrows.

Ch. 19. A comparifon betwixt thefe an-
cient Engines, and the Gunm-powdet
infiruments now imsfe.

, ’ Ch. 20,



The Contents,
Ch..35. That it. is poffible. vo consrive

.~fuch- an’ drtificial motioky. as may be

- equally fwifs with the f@};ﬁd motion
of the I:éa-vem S

'.LJ_‘L__A

The %zcouh 2500!:.

Ch. 1. J\HE diverskinds of Auto>

: mata,or Self-movers : Of
Mills.  Of the contrivance of [everal
motions by rarified asr. A brief di:
greﬂ‘ on concerning Wi md-gtms

Ch. 2, OF 4 failing Chariot, that may
without horfes be driven on the land
by t/Je wind, as [bips are on the fea. _

Ch.3. C omemmg the ﬁxed Automata, ’
Clock.r, Spheres ;?refmtmg the bea-
venly motions. The feveral excellen-
cies that are moj} commendable in fuch
hﬂdof contrivances. :

Ch 4. Of the movable and gfadzmt
- Automata, reprefenting the motion °
_ Of living creatures, varions founds,
“of birds, or beafts, andfome of them
ﬂrt“”ldt‘o Ch' g
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The Contents.
Ch 5. Camemmg the poﬁbzlzty of frd-
mmg ansdrkfor [wbmavine Navigasi-
Tkt Difficultics and Convenitn-
ces of fu 4 contrszwct

Ch. 6. Of the wolant Automata Ar-
* chytas his Dove,and Reglomontanus
his Eagle. The poffibility dnd greas .
ufefulm/s of facb inventions..

Ch . Concerning the Art of ﬂymgr
Tbe [everal ways whereby this baztb?

beeﬂ, or may be attemptcd

Ch. 8. Arefolution of the two tlnef |
fieulties that feem to oppofe the paﬁ[
Izty of 4 ﬂymg Chariot.

- Ch.g. OF aperpettml motion. TlJe feem—
ing facility and real difficulty of any
fm‘h contrivance: The [everal ways
whereby it hatlh been attemptedy par-
ticularly by Chymiftry.

Ch. Yo. Of fubterrantous Lamps, divers
lnﬁdri:al relations concerning their du-
vation for many hundred years to-
gether. Ch.11.

{



The Cdntcnts;
Ch. 1 Several apiniors coucerning
. :mture md re4fan o, tbe e perpctnl

-

y .
' Chap 12. The moft prohéle éonje-
ﬂu:a how tbef: Lanps sere ]!'4-,

 Ch.r 3. Camemmg feveril dtmpt: of |
éontriving a perpetual motion by mag-
aemd Virtues.

o Chap 14. The [émmg probahlzt]
effecting a continual motion by
altd weights -in a hollow wbed or

ﬁdm‘c

Ch. t5. Of compofing a perpesusl motion
by fuid wag'Z{rf %an::mmg Archi-
- medes his water-[erew. Thegreat pro-
- bability of ‘accomplifbing this in azrj
bythe help of that, ”i the falli
nefs of it upon cxpmmnt

o }v | AR&HL |




AR(?HIMEDES‘-

O R,
Mec‘ha’mcal;Powcrﬁ.‘ .

The Firk Bok,

" CAPD L

The Excellency of thefe Arts. Why they -
 there concealed by the Ancients. The

Autbars that l/afue treated af them:

L L thofe various Studnes
~-about which the fons of men

. do bufic their endeavours,

*~+ may be generally comprifed
under shefo three ds: i

Divine. i
Natural. Lo
éAruBml» <o

B T,

K |



Sen Ep.
88. P

Archimedes s or, Lib. L.
Tothe firft of thefe, is reducible,

notonly the fpeculssion of Theologi-

cal Truths, but alfo/thekpracice of
thefe Virwes which may advamage
our minds in the enquiry after their
roper happinefs.. And thefe Artsa-
one may truly be ftiled Liberal, Que
liberum_ faciung hgminem, quibss- cure
wirtus et (faith the' Divine Stoick )
which fet a man at liberty from his
Iuftsand paffions,” -

To the Second,.may be referred all
that knowledge which concerns the
frame of this great Univerfe, orthe
wfual courfe ot Providence in the go-
werngiens of thefe created things.
- To the Laft, do belong all thofe
faventions , whereby Nature is any
way quickned or advanced in her de-
fells : . Thefe Ardificial Expérimients

‘being (as it were): but fo many Effays,

whexeby men;do.naturally arcempt
to. reftore themfelves: fram the firft
general curfe inflitedupon their Las

This followingf;f;l%)‘if.éou‘rfe does
properly appertain tothis latter :;om.
e T Now

ks




Cap 1. Mechanical Povwers]
"' Now Att’ ‘may_be faid either to

imitar sin Limning and Pi-
Gures ;' p’inmzelp Nature, as in Medi-

cine; Ort'a overcome and sdvance Na-

ture , ds in thefe Mechanical Difci-

%ines, ‘which in this re eclpe&: are by
much to be preferr

other, by how' much their. end and

pawer is more excellent. Nor are

they therefore to be efteemed lefs

noble, becaufe. more pralical, fince
~otir beft and moft divine knowledge
is intended for altion; and thofe may
jultly be counted barren ftudies,
whxch do not conduce to Practice as
thieir proper end.

‘' But {0 aptarewe to contemnevery -
thing which is common, that the:

ancient Phxlofoph‘ers efteemed it 4
great part of Wifdom, to conceal
their Learhmg from vulgar apprehen-
ffoﬂ or ufe, thercb “the better " to,

its due honour and

tefpett.: And Lherefore did chey.ge-
fierally vail. all their Arts and Scien-

¢es under fuch my(hcal expreffions,

as might excite the les wonder
igh Bpeqp det

before the-



Macrobi-
us Somn.
Scip.1. 1.
c 2.

 Archimedes ;~or, -Lib. L
and reverence, fearing left .a more
eafie and familiar difcoyery ;. might
‘expofe them to c;)ntéql'fp';\ V' Sie 1pfa
myfferia_fabularum cunicnli operiun:
tary fummatibus tantum viris, [apientia
interprete, veri arcani confciis; Contenti
fint reliqui ,” ad venerationem , figuris

 defendentibus & vilitate fecretum, faith

a Platonick. \ o
" ‘Hence was it, that the ancient Ma-
thematicians did place all their learn-
ing inabftradted {peculations,refufin

to debafe the principles of that noble
Profeffion unto Mechanical Experie
ments. Infomuch, that thofe very
Authors among(t them, who were
moft eminent for their inventions

~of this kind, and were willing by

their own pratice, 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-
@ed with this blind fuperftition,, as
not to leave any thing in writing cat-
cerning the grounds and maaner of
shefe operations. L
S - RQuin-




Cap. 1. Mechanical Powers. g
" Quingilian fpeaking to ' this- pur: Quint.1
pofe of . 7,/'2114"» des; faith thus : »Qtﬂm-' 1.6 o
vis tantum_tamque [ingularem Geome-
trieufum, Archimed:s, fingnlaribus ex-

emplis, & admirandis operibus offende-

vity propter que non humana [ed divine

- Scientia landem it adeptiss, hefit tamen

in illa Platowss pérfuafione, wec sblams
Mechaxicam.liter 4m prodere voluss.
. By which: means, Pofterity hath
unhappily loft; not.only the . benefit

~of thofe particular difcoveries, but

alfo the proficiéncy of thofe Arts in
general. For when once the learn-

ed men did forbid the reducing of

them to particular ufe and vulgar -
experiment, -others did thereupon re-~-

fufe thefe ftudies themfelves, as be-

ing but empty and ufelefs fpeculati--

ons. Whence it came to pafs, that
the Science.of Geometry was {0 Gni= pg. Ram.
verfally neglefted, receiving little or -Schol Ma-
noaddition for many hundred years tem 15
together. - ' '
. Amongft thefe Ancients, the di-

vine Plato.is obferved to be one of

the greateft” fticklers for this fond:
o o epinion,



Plin. Nat.
1.36.¢.26.

Anft.
Quaft.
Mechan,

.t rdrchim&k&';" ; M, Lib-.u

- opinjon , -feverely: dch:/)qing all his

followers from profticutidiMathe~

“ypatical Principles, unto cogimon ap-

prehenfionor practice. Like the en~
vious Emperour Tiberius, who.isre--
ported to have killedan Aptificer for
making Elafs malleable, ’fcarin% left
thereby the price of Metals. might be
debafed. So he, in his fuperftition.
to Philofophy , would rather: chufe
todeprive- the world of all thofe ufe-:
ful and excellent Iaventions which:
might: be thence contrived, than-to-
expofe that Profeffion untotbe con-- .
tempt of the ignorant vulgar.
" But his Scholar Ariffotle, (asinma-
ny other particulars, fo likewifein
this) did juftly oppofe him, and be-

- came himfelf onc. of the firft Au-:

thors that hath writ any methodi-

. cal Difcourfe concerning thefe Arts 3

chufing rather a certain and general
benefit, before the hazard chat might
accrue from the vain and groundlefs

difrefpects of fome ignorant perfons,

Being fo far from eftceming Geo-
metry .difhonoured by the applicati-
R A

1

-
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onof it to Mechanical pra&tifes, that
He rathef thought it to be thereby a-
‘dorsed :{;,with curious variety, and
t0 be exalted unto its naturatend. And -
whereas the Mathematicians of thofe
former' ages, did poflefs all their
Learning, as covetous men do their
‘Wealth, only in thoughtand notion ;
the judicious -driffotle , like a wife
- Steward, did lay it out to particular
ufeand improvement, rightly prefer-
‘ring thereality and fubftance of pub-
lick benefit, before the {hadows of
fome retired fpeculation, or vulgar
opinjon. . " .
Since him, there have been divers
other Authors, who have: been emi-
‘nent for. their Writings of this na-
ture, Such wete Hero dlexandrimus,
Hero Mechanicns, Pappns Alexandri-
nus, Proclus Mathemasicus, Vitruvins,
Guidws Vbaldus, Hevricus Monantho~
Lius Galilens,Guevara, Merfennus, Bet-
Tinusy &rc. Belides many others, that -
have treated largely of feveral Ene
gines, as Aduguftine Ramelli, Virtorig
. Xonchay Facobns Beflonius, Vegetins,
' Lipfiws. B4~ Mokt

~ . .

f



g - drchimedes; -or, Lib.1L
Moft of which Authors I have
rufed, and fhall willidglyacknow-

‘l::dgc my {elf a debtor tothem for
many things in this following Dif-
~courfe. - :

‘CAP I

Concerning the Name of this Art. That
it may properly be fyled Literal. The
[ubject and natwreof it.

Lypiias ‘He word Megba;_zifk is thought
Poiyorcer, A t0 be derived 37 +f ohess 4
L1.Dia- ayew, multum afcendere, pertingere :
log.3-  intimarnig the efficacy and force of
Jenfetefs ab- fuch Inventions, Orelfe =%¢ wi yai-

fwd Eiy- yey (faith” Enftahine) quia hifiere
ety mon finit, bécaufe thefe Arsare fo full
Jome, Quia of pleafant variety, that they admit -
intelle&us : et © 1Y agmy
neis mee. - N0t €ither of floth or wearinefs.
chafur, o According to ordinary fignificati-
g‘;bef;ﬁ’ on, the wo:d is ufed in oppofition to
tursand 5 the Liberal Arts: whereas in propriety
auserae Of fpeech thofe employments alone
}%**'- may be ftyled I//ibersl, which re-
%7 quire only fome bodily exercifé, as
Manufagtyres, Trades,&c, And onthe

6on-




Cap. 2. -Mechanical Poywers.

contrary, that difipline which difco-

vers .tlie)gereral caufes,. effeCts, and

propertieg’of things, may truly be e~

fteemed as 4 fpecies of Philofophy.

. ‘Buthereit fheuld be noted, that

thisArt is ufually diftinguifhed intoa-

twofoldkind: -~ .. o
. % Rationd, . . 1"1’1’“’;n

, 2. Cheirurgical, . . . !ct;;]‘m‘!&
The Rational. {i that which treats Mathem.

~of thofe Principles and Fur da nental 8.

Notions, which may concern thefe |

Mechanical pra&ifes. ' ..

- The Cheirurgical, or Mannal, doth

refer to the making of thefe Inftro-

‘ments, and the excrcifing of fuch par-

ticular Experiments. As in the works

- of Archite@ure, Fortifications , and

thelike.. . . D

.. The firft of thefe, is the fubje® of

this Difcourfe, and may properly be

ftiled Liberal, asjoftly delervipg -the

profecution: of an ingenuous mind. °

For if we copfider it according to its

birth and original, we fhall find it

to {pring from honourableParentage,

being produced by Geamerry on the

one -

vy
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Archimedes ; or, Lib. E

one fide , and Natural Philsfophy on
the other.. If according te fts ufe and
benéfir, we may then difcérn, that to
this fhould be referred all thofe Arts
and Profeffions {o neceffary. for hu-

mane fociety, whereby Nature is not:

only direted in her ufual courfe, but

fometimes allo commanded againft -
, herown law. The particulars that

" concern AuchiteGture, Navigation,
- Husbandry, Military affairs, &c. are

- in thefe particulars. - -

moft of them reducible to this Are,
both for their inventionand ufe. - -
Thofe other difciplines of Logick,

Rhetorick, &c. do not more proted
-and adorn the mind, than thefe Me-
- ehanical powers do the body. o

And therefore are thiey- well wor-
thy to be entertained with - greater

‘induftry and refpet, than they com-

monly meet with - in thefe times;
wherein there be very many that pre-
tend to be Mafters in all'the Liberal
Arts,who {carce underftand any thing

The fubje& of this Art is concern-
ing the heavinels of feveral bodies,

or

e ———
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Lap. 2. Mechanical Powers.  ‘xy

- or dhe._proportion that is réquired

becwix:’ghy' veight , -in rel;:i‘oh to

the: power* which .may be -able to

smove it. - And o it refers likewife

to violent and artificial motion, ‘as

Philofophy dochto that which is* nas

tgural. ¢ L.

- The properend for which this Art

- is-intended, is ¢o-teach how: by uh-

derflanding the true. difference be-

twixe the Wesghe and the Power, a than

may add fuch’ a fitting fupplement

to.the ftrength of the Power, thatit

{hall be able to: move any conceiva-

ble Weighe, shough it fhould never

fo much exceed that force’ which the

Power is naturally endowed with. -
“The Art it felf may be thus deferi-

bed tobe a Mathematical Difcipline,

which’ by the help.of Geomertical -

Principles, do teach to contrive fe- -

- veral Weights and Powers, ‘untoany

_kind, either of motion or reft, accord- .
ing as the Artificer fhall determine, © Div-Ri-
~ 1If it be doubted how this may be praf. in
elteemed a fpecies of Mathematicks, Lib. Archi.
whenas ic treats of Weights, and not Sneo®

PR - © of gravitatis,



Metaph. [.

I0. ¢ 2.

.. drchimedes; cor, LibT.
of -Quantity ;. For fatisfattion to.this,
(thereare two particulars cdnfiderable.
. - T, Mathematicks in its latitude is u-
fnally divided into pwre and mised :
f,n‘cj;,though’ the pure: do handle on-
ly abjtra& quantisy in the general, as
Geometry, Arithmetick; yet that which
8 pwixedy doth confider the quanticy
of. fome particular determinate {ubje&.
So: Afironomy. handles the quantity of
Heavenly motions, Mafick of founds,
a0dMechanicks of weights and powers.
.~ -2. Heavinefs or Weight is not here
confidered, as being fuch a natural
quality, whereby -condenfed bodies do
of themfelves tewd dowmwards; but
rather as being an affeGtion, whereby
they may be meafured. "Andin’ this
fenfe Ariftorle himielf refers it amongft
the other fpecies of :quantity, as having
the fame proper. effence, which is to
be compounded of integral parts. So
a pounddoth confift of ounces, drams,

” fcruples.. Whence it is evident, thar

_there is not any fuch repugnancy in

- the fubject of this Art, as may hinder
- itfrom beinga true fpecies of Mathes

 mpsicks, CAP,
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lance.

: . - \HE Mechanical Faculties, by
N which the Experiments of this
nature muft be contrived, are ufually

reckoned to be thefefix: o
. l‘.w;L'ibm.' B A B The Ballance.
2. Veltss. "2, The Leaver.

. 3. Axisin | 3. The Wheel.

. Peritrochio, ; S
" 4. Trochlea. ;| 4. The Puller. ~
5. Cumeus. |- 5. The Wedg.
. 6. Cochlea, -} 6. The Screw.

. Unto fome of which, theforce of
all Mechanical Inventions muft necef”
farily, be reduced. T fhall fpeak of
them feverally, and in thisordera

a3
OF the feft Mechavical Feoulty, the Bal:

" Firft concérning the Ballance ; this

and theLeaver are ufually confounded
 together; as being but one faculty, be-~
caufe the general gfounds and propor-

tions of either forceis {0 exaltly the

fame. But for better diftinction, and
. ' more

Lo
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more clear difcovéry""_ f their natures,
I{ball trear of them feverally, '\

The firft invention of " the Ballance
is_commonly. ateribured to 4fyes,
wha' is therefore deified for the god-
defs of Juftice ; and that Inflrument
}_s felf advanced amongt the Coeleftil
lons. . .A’..A.,.,,- . Y .

g’l‘hf; particulars concerning it, are

v

{fo commenly known, and of fach ~
eafic experiment, that they will not -

need any large explication. “The chief
end and purpofe of it, isfor the di-
ftintion of feveral ponderofities ;
For the underftanding of which, we
muft note, that if the length of the
fides in the Ballanee, . and the weights
at the ends of them, be both mutually
equal, then the Beam will be in'a
horizontal {cituation.” But on-'thg
contfiry, if cither tﬁewefgbt:.‘é- dlone
be equal, and.not their diftances,; or
e diftances alone’, dnd not " thé
weights, then the Beattt will'accord-
inglydecline, "~ -t )
. Asiathis following disgrami, "

Sup-

M

l
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Suppoféixi equal weiglit atC, unto .

that at B, ( which points are both ¢-
qually diftant from the center 4,) it
is evident that then the beam B F,
will hax}g horizontally. But if the
~ weight fuppofed at ¢, be urequal to
that at B, orif there be an equal
weight at. D E, or any of the other
pnequal diffances; the Beam muft
then neceffarily decline. - :
.- With this kind of Ballance, it is
ufual by the help only of one
weight, ta meafure fundry different
gravities, whether moreor lef§ than
that by which they are meafured. As

Card;

Subt

by the example heredefcribed,:aman

may with one pound alone;weighany
other body within ten pounds, be-
caufe thecheavinefs of ‘any weight

doth

ay,
L Lt
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doth increafe proportionably to its
diftance from the Center. Thus one

ad at D, will equiponderate unto
two pounds at B, becaufe thediftance . -
AD, isdouble unto 4B, And for the
fame reafon, one pound at E, will e-
quiponderate to three pounds at B ;
and one pound at F, unto ten at B, be-
caufe there is f{till the fame difpropor-
tion betwixt their {feveral diftances.
This kind of Ballance is ufually
Medan, ftyled Romana, ftatere. It feems to
c.ar. be ofancient ufe, and is mentioned by
Ariffotle under the name of paAay.
- Henee it is eaflie toapprehend how
that falfe Ballance maybe compofed,
prev. 111, JOOfEEN condemned by the Wifeman,
¢ 16.11. as beingan abomination tothe Lord.
Bomcep. If ti\les gdeii 2;’ the }t}eamfbe m!tn ei-
o-1923- qually divided, as fuppofe one have

23".”‘&,5"’ ?g,pgts, andtheother ,a, then any

thew.L. 8. o weights that differ according to

this proportion, (the heavier being
¥la§ed on thg fhlortcr f;de, 'ﬁnd ‘the
ter -on the longer ) will equis
plgnd,erate. . And yer both the fcglcs

~ beingempty, fhall hang in equilibrio,
. . as
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as if they were exa@ly jult and crue,
asinthis defcription.

. Suppofe 4C,to have 11 fuch parts,
whereof 4 B, has but 1o, and yet both
of them to be in themfelves of equal

17

weight ; it iscertain, that whether the

fcales be empty,or whether in the {cale

D,we putr1pound,and atEx1o pound, --

yet both of them fhall equiponderate,
becaufe therets juft fuch a difpropor-
tionin the length of the fides; 4C,being
unto 4B, as 11 to 10.

The frequency of fuch cozenages
inthefe dayes, may be evident from
common experience: and that they
were ufed alfo in former ages, may

. appear
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Quzftion.
Mechan,
c. 2.
Budzus.
Hence the
proverb,
Zygoftati-
ca fides.

L

. Archimedes 3 o, Lib. I
appear-from Ariftesle’s teftimony con-

cerning the Merchants in his time. For
the remedying of fuch abiifes the An-
cients did appoint divers Officers fty-
led Cuposriray, who were to overlook
the common meafures.

So great care was-there amongft
thé. Jews for the prefervation “of
comutative juftice from all abufe

~and falfificationin this kind, thatthe

1 Chron.
23.29.

Exod. 0.

Lev.a7.2¢

publick ftandards and originals by
which all other meafures were to be
tryed and allowed, were with much
religion preferved 1n: the Sanctuary,
the 2are of them being committed to
the Pricfts dnd Levites, whofe office
it ‘was to look unto 4// manner of mea-
[fires and;fize.” Hence is that frequent
expreffion, According -to the fhekel of
the Sanctuary ; andthat Law, Al tby
¢ftimations (ball be. according 20 the
{bskcl of the Sandtuary ; which doth
ot refer to any weightor coin, di-

{in& from, and more thanthe vulgar,

(s fome fondly conceive ) but
doth-only oblige men in their deal-
-ing and traffique to make ufe of fuch
o ' " ju

b}

B |
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“juft meafures, as were agreeable unto,

the publick. ftandards that were_kept
- inthe Sanctuary. » ‘

The manner how fuch. deceitful
ballances may be difcovered, is by
changing the weights into each other
fcale, and then the inequality will be
manifeft. -

From the former grounds rightly
apprehended, it is edfie to conceive
how aman may find out the juft pro-

- portion of a weight, which in any
point given, {hall equiponderate to fe-
veral weights given, hanging in {eve-
- 1al placesof the Beam.
Some of thefe Ballances are made
fo exa&, (thofe efpecially which the -
Refiners ule ) as to be fenfibly turned
with theeightieth part of agrain:
which (thongh it may feem very
ftrange ) is nothing to.what * Capellus ,,,,,,
relates of one at Sedan, that would Greaves
turn with the four hundredth pare of Romsn
. . foot.
agrain. 7 *'De pon-

There are faveral contrivances to deribus &
make ufe of thefe in meafuring the nummis;
weight of blows, the force of powder, ~ *

‘ C 3, _ the
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the ftrength of ftrings,or other oblon
fubftances, condenfed aiv,the diftin
proportion of feveral 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 inquiries. '

-CAP.IV.

Comcerning the SecondMechanick faculty,
the Leaver. .

HE fecond Mechanical faculty,
is theLeaver ; the firft invention
of it is ufually afcribed to Nepsune,and
\ reprefented by his Trident, which in
1320,  theGreek are both called by one name,
g;&f{de and are not very unlike in form, being
Mechan. both of them “fomewhat broader at
cp.¢  oncend, than in the other parts.
rchime- ; . . T . ¢
desde - Thereisone main principle conern-
quiponds- ing it ,whichis (asitwere) the very
. e L5 fym and epitome of this whole ar.
oI The meaning of it is thus exprefled by
Archicst. Ariftorle, S nadpfuw Caey weds 0
Lioc-8 Sy 7t pin@ wess dymmimonder. That
| Rer T § 2ymay is,
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is, as the weight is to an equivalent
power, foig the diftance betwixt the
.weight and the center, unto the di-
ftance betwijxt the center and the
power, and {0 reciprocally.  Or thus,
the power that doth equiponderate
‘withany weight, muft have the fame
proportion unto it, as there is betwixt
their feveral diftances from the cen~
ter or fulciment : as inthis folowing

figure. .

AY

. Where fuppofe the Leaver to be
reprefented by the length 4 B, the
center or ¥ prop at the poiat C, the
weight to be fuftained D, the power
thatdothuphold it E,- o

Now the meaning of the forefaid
_principle doth import thus much,
that the power at E, muft bear the
, | C3 fame

\

21

B3

* This Aria
ftotle calls
Lao sy -
Aoy,
Vitruvius
prefio.
Ubaldus
Fulcimen- - ~
tum, Dan. *
Barbarus,

Scabellum

«
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fame proportion to the Weight B, 4s
the diftance C 4, doth <o ‘the other
C B ; which, becaufe itis otuple in
the prefencexample, therefore it will
foliow that one poundat B, or E, will
equiponderate to eight pounds at’' 4,

or D, as is exprefled ‘in the figure.

The ground of which maxime is this,
becaufe the point C, is fappofed to
be the ‘center of gravity:, on: eithet
fide of which, the  partsare of equal
weight.

And this kind of proportion is not -

only to-be obferved wihenthe power

doth prefs dowmwards,(asin theformer

examnple ) but al{o inche other fpecies
of violent motion,. as /ifting, drawing,

-andthelike. Thus if the prop ot ful~

ciment were {uppofed to be at the ex+

tremity of the Leaver, - .
Amél B& ;1:?." 5 ¢
1@& S é ':'H(.\:" j

|




Cap.i4. Mechanical Powers. 23
-as'in this' Diagramat’ 4, then the
_-weight B, - would require fuclr.a dif-

ference in the ftregrhs.or powers that

did fuftain:it, asthere: ivbetwixt the
feveral diftances €, and B¢.; Tor 77 .
“as the dlﬂ'aﬂc_c'.A B; is. 'untoﬁsﬁ,' ﬁ)\ Sanding of
is the poweér at C, to the weight .av i doco
B; thatis, thepower at 4, muft be 7°* /%
double to that agiC, becaufe the:di- expicari-
ftance B C, i twigeas muchras—fd, = o
from whence it is eafie toconceive,
how any burden carried betwixt two
perfons, may be proportioned accord-
-ing to their different ftrengths, If

the weight. were imagided to -hang

at the number 2, -then the power at

C, ‘would fuftain but ¢wo - of thole
-pares, whereofthatat 4, did uphold
~16. * If it be fuppofed 4t thefigure.

(3) thenthe ftrength at C, to thar at
- A would; be butas three to fifteen.
‘Butif it were fituated at. the figure
«{() then each of theextremitieswould
‘participate of it alike, becanfes thae

being the middle, both the diftancas
areequal. Ifat the number ( 12) then

the ftrength at C, is required to te

e Cs double
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‘double unto thatat A. and in the like
-manner are we to. conceive of the o-
ther intermediatediviions. . -

Thus alfo mult-it be, if we fuppofe
the power to be placed betwixt the
fulciment and the weight,, asin this

example. -

Where, as 4C, isto 4 B, {oisthe
power at B, tothe weightatC. = -
Hence likewife may we conceive
the reafon'why it is f0 much harder
tocarry any long fubftance, either on
ithe fhoulders, orinthe hand, ifitbe

- held by either of the extremes,than ifit

.be fuftained by the middle of it. The
ftrength that muft equiponderate at

- the nearer end, fometimes increafing

the weiight a]moft double to what it 1s
:mn felf, - -

B Imaging

1
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Imagine the pdint A, to be the |

place where any long fubftance (as

$ippofe a Pike ) is fuftained , it is.

evident from the former principle ,
‘that the ftrengthat B, ( which makes
it lyelevel ) muft be equal toall the
%’l;cgeth AC, which s almoft the whole
Pike.

- And asit is in the depreffing, or -

elevating, fo likewife is itin the draw-

ing of any Weight, asa Coach, Plow, -

or thelike,

25.

R
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Let the line D Byreprefent the Pole

or Carriage on which the burden 1s

- fuftained, and the line 4C; the crofs
barr; at each of its extremities,
there is a feveral fpring tree G H,
and I K, to which eicher horfes or

~ oxen may be faftned. | Now becaufe

4, and C,:are equa

lly, diftant from

the middle B, thesefore in this cafe
“the ftrength muft be equal on both
fides ; butif we fuppofe one of thele
fpring trees to b e faftned unto the
points E, or F, then the ftrength re-

?Liired to draw on that fide,

will be

* much more, as the diftance E B,
or F B, is lefs than thatof A B; that

is, either asthreeor four, as E B, to

4,
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B 4, orasonetotwo,as F B, to B A.
So that the beaft ‘faftned at 4, will
not draw fo much by 2 quarter, as the
otherat E, and.buthalfias much as
oneat F, ' L

29

Whencé it is eafie to conceive how

‘a husbandman (cum inequalés veni-

unt ad aratre juvenci) miay propor-

tion the labour of drawingaccording
to the feveral ftrength  of  his Ox-
[ B Y |

Unto this Mechanical faculty

fhould be reduced f undry other.inftry. AriftMe-

ments in common uf€: Thus the Oars,
Stearn, Mafts, &c. accordingto their
force, whereby. they give: motion to
the fhip, are to bé conceived under
this head. -

Thus likewife forthat engine, where-
by Brewers and Dyers do commonly
draw water, which Ariffor/e calls m\é-
veiov, and others Tellenon. ' This being
the fame kind of Inftrument, by
which - drchimedes drew up the fhips
of Maycellps, . "+~ .

»

‘CAP

chan. ¢ 5,
6, 1. .
Vide Gue-
var. Com-
ment.

Mechan.
c 29.

Pet. Gri-
nitus, de
honefta
Difciplina
lLi1g.c.2
calls it
corruptly
Tellenon,
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How. the natwral motion of living crea-
. tures is comformible to thefe artifi-
cial rules. o
~ H E former Pﬁhci;plc beiﬁg al-
. ready explained,concerning ar-
rificial and dead motions,. it willnot
be altogether impertinent, if in_the
next place we apply it unto thofe

~ ~thar are natural - ig living bodies ,
" and examine whether thefe alfo are
- not gaverned bythe fame kind of pro-

portions. -

© . Inall pevfe&'ii’vihg creatures, there
is'a twofold kind, of motive inftru-

ments.
. 1. ‘Primary, the Malcles.
2. Secondary, the Members, .
“The Mufcles are naturally fitted

" tobe inftruments of motion, by the

manner of their frame and compo-
fare ; confiftingof fleth as their chief

o material, and befides of Nerves, Li-

gatures, Veins, Arteries, and Mem-
brances. o
: ~The
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The Nerves ferve for the convey-
ance of the motive faculty from the
brain. The Ligazures forthe ftrength-
ning of them, thac they may not flag
and languifh in their motions, The
Veins for their nourifbment. The Ar-
teries for the fupplying of them with

{pirit, and natural vigor. The Afem-

brances for the comprehenfionor in-

clofure of all thefe together, and for

the diftin&tion of one mufcle from

- another. There are befides .divers

0

fibre or hairy {ubftances, which Na-
turg hath beftowed for the farther
corroborating of their motions ; thefe
being difper{ed through every muicle,

. do {o joyn together in the end of
them, as to make intire nervous bo- -

dies, which are called Temdones, al-
moft like the grifles. Now this ( faith
Galen) may fitly be compared tothe
broader ‘part of the Leaver, that is
putunder the weight, which, as it
ought to be fo much the ftronger.,
by how much it isput toa greater
force ; fo likewife by this doth na-

29

De Placit.
Hippoc.&
Platon. L.

lO.C\ I10.

C
\

ture inable the mulcles aad merves

- for
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for thofe motions; which otherwife
would be too difficult for them.
. Whence it may evidently appear ,
that according to the opinion of - that-
eminent Phifician, thefe natural moti-
ons are regulated by the like grounds
with the artificial.
2, Thus alfo is it. in thofe fecon-
dary inftruments of motion,the mem-
~bers: amongft which, the hand is |
Deufu-  Sppavor dppaivor, the inflrument of in-
prtiuml. ftruments (as Galer ftylesit ) ;andas
*¢2  the foul of man doth bear in it the
' image of the divine wifdom and
providence, o this part of the body.
feems in fome fort to reprefent the
~Omnipotency of God, whilft it is
able to perform fuch various and
wonderful effelts by the help of this
art. But now for its own proper
- natural ftrength, in the lifting any
- great weight, this is always propor-
- tioned according to its extenfiont
~ from the body, being of leaft force
when it is fully ftretched out, or at
armsend, (‘aswefay) becaufe then
 the fhoulder joyntis as she center of
: its

<%




~ this, Why.a man cannot rife up from
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its motion, from which, the hand in
that pofture, beingvery remote, the
weight of any thing it holds muft be
accordingly augmiented. Whereas the
arm being drawn in,. the elbow-joynt
doth then become its center, which
will diminifh the‘weight proportion-
ably, as that part is ncarerunto it than
theother. -~ | ‘

To this purpele alfo, there is a-
nother {ubtil probleme propofed by ~
Ariffotle , concerning the poftures of
. fittingand rifingup. The quzre is 2‘;’""‘

his feat, unlefs ke firft, either bend
hisbody forward, or thruft his feet
backward. S S

In the pofture of fitting, our legs
are fuppofed to make a right angle
with our thighs, and they with our
backs, as in this figure. o

Where



32

 the points G A,where they may be in-

Avchimedes 5 or, Lib. I..

-~ Wherelet A4 B reprefent the back,
BC thethighs, C D the legs. Now
it is ‘evident, thataman cannot rife
from this pofture, unlefs either the

_back 4 B, do firft inclineunto F, to

make an acute angle with the thighs
B C ; or elfe that the legs €D, do in-
cline towards E,which may alfo make
anacute angle with thethighs BC ; or
lattly,unlefs both of them do decline to

28 B e e o o

cluded in the fame perpendicular.
L “ For

A}

[
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For the réfohition of which, the
Philofophet propofes thef¢ two pare
iculars, -
- 1. Arightangle (faith he) isa kind
of equality, and thar being naturally
the cauleof reft, muft eeds be an im-
pediment to the motiofi of rifing.
. 2.' Bedaule when either of thie parts
are brought into ar ‘acute angle, the
head being removed over the feet,
‘or. théy” under the head ; if fuch a

poffure “the whole ‘than 'is much’

~neareér difpofed to the formi of ftand-
~ing , 'wherein all thefe parts are i
one ftraight perpendicular line, thari
he is by the' other of right angles,

m which the back and legs are two

parallels ; or that of turning thefe
ftraight angles ifito obtufe , whicli
Wwould not make an eret pofture, bug
declining, o
But neither of thefe particulars (as
I conceive) do fully fatisfie the pre-
fent quare, neither dothe Commen-
‘tators, Mownantholius , Or Guevara,
better refolve ir. Rather fappofe
B C, tobe asa Veétis or Leaver, tos
D . wards

35
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wards the middle of which is -the
place of ‘the fulciment, 4'B, asthe
weight, C D, the power, that is ta
raffeit.” . | : )

" Now the body being fituate in_hjs
reQangular form, the weight “4 B,
mult needs be augmented . proportios
nably to its diftance from the ﬁilc’i-"
meat, whichis about half'the thighs ;
whereas if we fuppofe either the
weight to be inclined unto P, or the
power to E, or both of them to G A,
then there 15 nothing to be lifted up,
but the bare weighe -1t kelf, whichia
this fituation s not at all increafed
with any addition by diftance. =
For inthefe conelufions concerning
the Leaver, wé muft alwaysimagine
that point which is touched by a per-
pendicular from the center of gravi-
ty, to be one of theterms. Sothat
the diverfe elevation or depreffion of
the inftrument, ‘will infer a greatal-
teration in the' weight it felf, as may
more _clearly‘béﬂi(%er,ned by this foZ’-
lowing Diagram. T

o ke
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Where 4 is ; rupForea‘- to be the

' Elage of the prop or fulciment; B Ca
eaver which ftands horizontally, the -

power and the weight belonging unto
it, being equal both in themfelves;
and alfo in their diftances from the
prop. e ' o

~ But mow fuppofe this inftrument
to be altered according to the firuas
tion D E, then the weight D will
be diminifhed , by fo much, as the

o perpendicular fromits center of gra<

D2 viy

!
<

33
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vity H I doth fall gearer to the prop
or fulcimentat 4. Andthe power at
E, will be fo much augmented, as the
perpendxcular from its,center K E
does falls farther from <he pointat 4.
Andfoon ehecomrary that other fi-

tuation of the'{,eaver/ ence it
lS eaﬁe to conceive’ th e ¢ reafon
yx mclm “of <h

* putting back he leg, Ihould fo

< S Fr.mc

Nat. Hiff.
Exp. 731

much conduce to the qgflhty of rifing.
'From thefe grounds-likewvife may
we underftand, why théEnees ihoul‘d

be moft weary in a(cendmg, and the
~ thighs in defcending ; which is be-

caufe the weight of the body doth bear

.........

moft upon the knee joints, 18 raifing it

{elf up, and:moft upon the mufCles of

the t ghs, when it ftays it felf ia
coming dowa. .

‘There are divers other natural pro:
blems to this purpofe, which I forbear
torecite. . Wedo not fo muchas go,
orfit, orrife, without the ufe of this
Mechaniml Geometry,

CAP.

(
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Cap. 6. Mechanical Powers. 37

CAP VI
Conserning the Wheel,

I HE third Mechanical faculty ,,,

: is commonly ftiled axis in pers- tikenife
#rochio. Tt confifts of an axis or Cylin- ¥ asit. -
der, having a rundle about it, wherein 2‘:;“"”
there are faftned' divers fpokes, by '
which the whole may be turn’d ropnd,
according to this figure, '

. _"/1
- N \p»=s '.w- N ]
L 2K
{ 20)
i il - '
= i ("5
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the tenth part of 4 F, then the pow-

. Archimedes ; or, Lib. T,
Where BC does reprefent the Cy-
linder which is {uppoled to move up-
on a fmaller Axis at E, (this bein
all one in comparifon to the fevera
proportions, as if it were a; mger

. Mathematical line ) L G, is the run-

dle or wheel, F FI K, feveral fpokes

~or handles that are faftned.in it; D,

the placec where the cordis faftned
for the drawing or lifting up of any.

" weighit. <

The force of this inftrument doth
confift in that difpropertion of di-

{tance, which there i1s betwixt the

Semidiameter of the Cylinder 4 B,
and the Semidiameter of the rundle

~ with the {pokes F 4. For let uscon-

ceive the line F B, tobeds a Leaver,
wherein A is the center or fulciment,
B the “ place of the weight, and F of
the power. Now it is evident from
the former principles, that by how
much the diftance’ F 4, 'is greater
than 48, by fo much lefs need the
power be at £, in' refpe€t of the
weightat B, Suppofe. 4 B to be as

cr
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Cap. 6. Mechanical Powers, . .. 39
eror ftrength whichis but as a hun.-
dred pound at F, will be equal toz
thoufgpd pound at B. RN
For the clearer explication . of this -
faculty, it will not be amifs to confi-

- der the form of it, as it wilt appear,, -
‘being more fully expofed to the view.

Asin this other Diagram, .

RN ¥i

D |

-.Suppofe 4 B for the Semidiame-

ter of the Axis or Cylinder, and 4C--
for the Semidiameter of the rundle,
wich the fpokes; then the power
o Dsg at

B



40

Al

Archimedes;, or, Lib,L
at C, which will be able to fupport the
weight D, muft bear the fame pro--
portion unto it as 4 Bdothto 4'C 5’
fo that by how much fhorter the
diftance 4 B is, in comparifon to the
diftance 4 C, by fo much lefs need
the ‘power be-at C, which’ may be
ableto fupport the weight D, hanging '
at B, S ST
~ And fo likewife is it for the other
{pokes or hapdles” E FG H, ateither
of which, if we conceive any power

~which fhall move according to the

fame circumference wherein thefe
handles are placed, then the ftrength
of this power will beall one, asif it
were at ¢, But now fuppofinga dead -
weight‘ﬁa"pging at any of them, (as

at E,) then the difproportion will

~vary. The powerbeing fo much lefs
_than that ar C;by how much the

line 4C is longer than 41 Ths
weight K, being of the fame force at
E, asif it were hung at/, in which

ggmt the perpendicular of its gravity
ot LT e

hcutthe Diameter. ~ -7 77
The - chisf” advantage which this
oo e B 4: e :i-qx.:

LI
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Cap. 6. Mechanicsl Popers.

inftrument ‘doth beftow, above that
of the Leaver, doth confift in this
particular. .-Ina Leaver, the motion

can be continued only for fo fhorta
fpace, as may be anfwerable to that

little diftance betwixt the fulciment

and the weight : which is always by fo
much leffer, as the difproportion’ be-
twixt the weight and the power is
reater, and the motion it felf more
faﬁe. But now in this invention, that
inconvenience is remedied ; for by a
‘frequent ‘rotation of the axis, the
weight may be moved for any height
or length, as occafion fhall require,
Unto chis faculty may we refer the
force of all thofe engines which con-
fift of wheels with teeth in them.
Hence alfo may we difcern the rea:
fon why {undry inftruments in com-
mon ufe, are framed. after’ the like

form with thefollowing figares. * - -

e RV R

‘r LI
41
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. All whicharebut feveral kinds of
this third Mechanical faculty. In
which the points 4 BC, do reprefent
the places of the power, the fulci-
ment, and the weight. The power
beigg in the fame propartion unto the
weight, as BC is untoB4.

g CAP.




Cap. 7. Mechanical Powers. 41
L€ AP VIL.
- Coricerning thePullyy. *\
N A iy
iHat which is féckon’d fir the
L ; fourth Facultyy is the Pujley «
which is of fuchkrdégary :f?. that it
needs not any:particilar defcyiption.
“The chief p?;éiss?oﬁ it are 'digmle
rundles, that are moveable about their
proper axes. - Fhefe are ufually di- ir. ggn
vided according to their feveral fitus e 15-
ations, intothe upper and lower. If
an engine have two of thefeyandles a-.
bove, and two below, it is ufually cil--
led Sams@. , if three reimusos, if
many, mAvamses. T
- The lower Pulleys only do give
- force to the motion. " If we fuppofea”
weight to hang uponany of the upper
randles, it will then require a power, .
that in it felf fhallbe fully equalfor

the fuftainipg ef ir, . -

[N

—
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44 Archimedes ; or, Lib,I;

. “The Diamiter 4C, being as the
@ péam of a ballance, of which B is
‘the proper center. Now the parts 4,
and ¢, being equally diftant from this
center, therefore the power at E, muft
be ‘equal to the weight at D; it being
all one as if the power and the weight -
were faftned by two feveral ftringsat
the en,(;s’fpf theballance FG. .
“Now all the upper Pulleys being
of the fame nature, it muft neceffarily
follow , that none of them doin
| themfelves conduce to the.eafing of
~ the power, or lightning the weight,
but only for the greater convenien-
e : ‘cy




Cap.77." Mechanical @awers.

cy-of the motion, tite cordsby. this -

‘means being more;;eafily moyéd than
‘otherwile .»the..Y wauldi - L Gion
.- But now fuppofe the weight;taibe
{fuftained above.she Fulley, 'dsiiit:ds
imall thofe of the lowerfort ; and shen
the power which fupports it;: sedd e
but halfas much as the weight it felf
L LYY g

é\

Let  AC, reprefent ghe Djameter -

of a lower Pulley, oni whofe center
at B, the weight is faftned;. oneend
of the cord being tyed to & haok ac
D. Now it isevident, that half the
weighe is fuftained at D, fo that
there is but'the other half Jeft to be

o - fuftained



46 *Archimedes ; or, “Lib. L
fiiftained by the power at E.. It be-
ing all oneas if the weight were tyed
unto the middle ef ‘the ballance F G,
awhofc ends were upheld by two feve-
dalfleings,. F H,"andGIl. ~
rorAbd chis fime fubduple proportion
witl: flill remain, tho® we fuppoféan
uppet -Pulley joyned o the lower; as
in thefetwo other figures,

,‘
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Cap.7i Mechanical Pawers.
. Where the power at 4, isequal o
the weight at B: Now the weighe at
B, being ‘buthalf the pond p?
therefore the power at .4, notwith-
ftanding the addition of . the: Uppes
rundle, mulft be squivalent tohalt che

weight ; and as the upper Pyllgy-slons

~ doth. not .abage. any thing, ofuthe
. weight, [p neither being joiped wich

é

ity C,

the lower,, .and the fame. fubduple

difference {ictwixtfthe powes andthe
weight, which is caufed by the lower
Pulley alone, doth ftill remain unalte-
red, though therebe an upper Pulley
added unto it. '

Now as one of thefe under Pul-
leys doth abate half of that heavi-
nefs which the weight hath in it felf;
and caufe the power tobe in a fub-

duple-proportion unto it; fo two of

thém do abate half of that which
remains, and caufe a fubquadruple
_proportion, betwixt the weight and

the power; three of them a fubfex-

- tuple, four a fubo&uple : andfo for
. five, or fix, or as many asfhall be re-
quired, they willall of themdiminifh

the

N
\
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 “dychimedes 3 or, "Lib. I¢
the we:ght according to this propor-

ttou.
fe the Wex% tin it fIf tobe
y

1 2oo ing’unto it one

of thefe !ower Pu eys, will make it

but as 600, twoof: them 3 ;oo, three
of themn a8 5 §0. &%

' But ndW, if we cqncem; thc ﬁrﬁ
part 6f the Bridg to'bé faftened urico
the lower Pulley, as ‘in ebxs ocher ﬁ'-
gm‘e gt F 7 T o

o i . ,,.:; -
»

|
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- Archimedes- ok | kib, 1

of thcm fupporting a like fhare of the
burden. If unto this lower Pulley
there were added anotl*er, g0 the
Id be unto theweight in a

le proportion. ‘I athird,a
euple; and fo of the reft. “For
_nqre, that the‘aords in/ this
infirmentgte asfo mangx) erg,and
the r&ndlens fo manyl rs, bal-

lance
énce it iis eafie to co#:éi egj'n
the ﬁtedgth}of the power may pro-

" portiendd according to any fuchy

gree, as fhall be required; and how |
any wexght gwen, may be moqed by
any power given.

>Tis got material to tln ﬁn‘pe of
this infttument, whether the rusidles
of it be big orlittle, if thity be ade

.equal to‘oh¢ another in their fevral
erders; bwx it is moff} coiivenient, thae

the upper fhould each of them in-
¢reafe ‘as-they “dse higher, and the
othef as'they are: lower ‘becaald by
ihls meansthe oovdswjnbekgysfrom
'rh:F Pulleye sy be vonltiplied

ac-
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accordmg tq fundry dnﬂ‘cr..nt ﬁtuam.

ons, not oty whcn they are fubordi-

;?lfe, as inghe former examrlgs, but

wheg q;hqy ar¢ placed col lacerally.

,, ;om,:he ormer grounds it 1sr.a(1e
(fp conuxvpa Iidder; by which a man

gr the, performance of . tlus,.thpw

‘fﬁ ) P“U ’)“‘}‘( P umuaﬂﬂlﬁlﬁhv |

ﬁmreﬁo;ﬂyaﬂ uppzr anﬂ qlowe,t

. .

e'-'uu' ! ¢ EE

ST S S FEY £

.\,.Lj, ST

S N RIETT o8

Gl - TN

Pl I A

P IR S PN 0003

i R Ga 3
Tt
AR S
A
SEON
ot vt et i '"?{“
. I BT i

SR NETIN I SERR LA 5

—r“' o I‘(' o

Tt ’

! v
To
| JS
N
9]



e

52 . Archimedes 3 ,J)ri‘~ Lib. .
To the uppermoft of thefeat 4, there
fhould be faftned'a'fharp ‘grappl€or
eramp of iron, Which miy be aptto
take hold of any.place Where it lights.
T his part being firft caft’ I“é) ‘and faft-
ngg,”‘ ahd the ftatt D E, aéh h;;ptthg
‘énd,  Being put betwixt the Tégs, R
thata m‘ahgmgy fitupon tﬁ(eﬁtﬁé\i‘ L,
‘afd’ také ‘hold of the tord at F, 'ft s
“@vidént that the weight of the'perfon

at E, will be but equal to half'fo .

‘much ftrength 4t} fo that a man
may eafily pull himfelf upto the place
required, by leanidg but little more
th.n half of his lo\n weight on the
ftring F. Or if ¢hg/Pulleys be multi.
plied, this exlieﬁ’ jent may then be
wrought with egﬁja’g ur.
)

C AR} VIIL
ik
of éb@ edge.

~HE fift Meéhanical faculty is
| the Wedgej which is a known

inftrument,comimonly us’'d in the clea-

r // \ o ving

~ ’ A
- . A

m—
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Chp. '8t ' Mechanical Poivers. ' 5;“
O T S L P T T TR :
ving of waad,. Tht éfficacy and gredt
i’ci"e%’gtﬁ" ofit ™ay be r‘e%lv"eﬁ ‘ggl,:n,t_é'
thefe two particulars: o
1. The form of it.
2. The manner whereby the power
is imprefled uponit, whichiis by: the
force of blows. S T
1. The Tommref it rgprefents (ias
two Leavers.! {"]

K
a
AN

= L i

AN

. L — ———tebe By
- Fach fide 4 D, dhd' 4 E, being one,
the points BC, being infteadof feve-
ral props or fulciments ; the weight
to be .moved at 4, and the power
that fhould miove it ,” being applied
to'the top "D E, by the force of
fome ftroke or" blow, “as Ariforle Qf";.'hm‘
hath explained the-feveral parts of
this faculty. But now, Fecaufe'this
inftrument may be fo ufed, thatthe Dy
o E;3 point " A

\
) )
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 Archimedes ; ‘or; " Liib, E.,
point.of it fhall not :touch xthe body,

to. be’ moved, 3 inthele other ;.
gures: D

R I I Y

— e
Therefore Ubaldws hath more exail

applied the feveral parts of fit accord{ |
ing to this form, that the point 4
fhould be :as the common fulciment,

inwhich boththe fidesdo meet, and

(as. it were) uphold one

the points B and ¢, reprefenting thag

partof the Leayers where the weight
is Plac;d, ﬁ..," . P WL : )

-another ;

¢

. Itisa general rule, Tha;.t; the more

4 d

* acute the angles of thefe wedges are,
; bylfamﬁcflnl%orc eafie Wi_ll':ggir mo-

tion be ; the forcg being more eafily
imprefled, and the Tpage wherein the

- body ismoved, being fa much the Iefe.

et
/

B
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Cap. 8. M;cbdmcal Powers,

ner whereby the power 'is impreft
upen it; whichiisby a firpke orblow ;

1 Fhe 'fécond 'particular whereby -
this Eicultyhath its foice, ' Is the man-

the efficacy of which'doth much ex- -

‘ceed any other ftrepgth. * Forthough

e appole a edge being laid oma

peicé’ of 'timber, 10 be:prefled down
with ‘never fo"'great ‘g weight ; ngl‘x,
though we fhould “apply unto it the
powey of chofe” othet Mechanical
?h’giﬂé“s;"the; . Pulley’; Screw , &,
yet the effe® ‘would 'be fcarce confi-

.derable, in comrarifon ta that of a

blow.” The true!reafon. of which, is
one'of the greateft fubtilries’in “ng-
tufe; ‘o is it fully rendred by-any
‘of thofe who have 'underviken the

refolution of it. Ariffotle, ‘Cardan ; Mechan.

and Scaliger, do geperally afcribe it
unto the fwiftnefs of that motion ;
But there  feems to -be fomething
more in the matter than fo ; for o-

quick ftroke of a light hammer,fheuld

c 13.

Subt.L17.
Exercit.

331

“therwife it “would follow that the

beof greater efficacy, thanapy fofter: .

3nd more gentle firiking of @ great
R Eg4 > {ledge.

v

)
K
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Qr; gcgprding, to xhis,how
%5953 it comg fo. pet, gh&‘;tse force
of an arrow or buller dchargpd,nea(
at. Imnd(( wh‘;g the,umprc:lﬁomof that

vxolc};cgr hergb y q,y are carried,
s Ol frlh , a0d fo i, profabiley
‘the mouon at it§, fwift gaﬂapls et not-
,th pnqu,, m'ﬁj\ gﬁr Would
be at ag iffance?. There is

Ater
therefore, furt%er i, cenﬁderab le,, .ch
qt:ahty of. thit ipftrument by whic
is motion is’, given,. apcf alfo.,

‘tonveniency_‘of:, diffance t}lpou
Awluch it

Ilnto Ezﬂ- i‘aculty Is ufualfy reduv-

g.e ox;;:e of, fiJes, ﬁws, hatchgss,

w ic ap; asmwerc, ut fomar

gﬁwe,ges falingd ‘ynto. 3 sﬁtsm‘

£ ) r"»m,kn,z

.......

= }lulxxx, \.'x, )‘;

OffbeSﬁ'REW

e ) fHat wlnph mn{ually recxted for
- A chefixchand laft ;Merhanick fa,
culty, is the Screw, which is defcribed
gobga kmd of wedgc that is mulu-

pllcd

r
/

N




N Qﬁkc%nicdl@owers. ‘ Sy

(Sa? 9
i¢d or! mm by a hielicgl revo-
lOnabﬂ ylinder, receiving it

mﬁucn xetetn gny froke, bus from papps.
3:YeQtis atone end of i5i). rlsus 1 i

ally . dxl’cingmﬂaed into-two  feveral 7.8,

Rinds :-the male,which :s,ﬂﬁmlmhe
former defériptigns. anth

whnch is of ‘a concave fuperﬁcmeb, 3
et e zmj Yoo o omrvhs J"

o, Ttie foprner b noted in she figure’
wlth the letter .4, the other with{ 8:

o ryfotle{h;mﬁif Both not: 16 muich

a5 merntion. this- -inftruthent, -which
Jyet morwithlanding, 1si:of .greater = |
Force and . ﬁ)bmlty, than-any of the
xefh, Ieis chnegiy applied tothe fqueg-
mg or, prefling of -thin down h

A}

!
—
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REY ‘ﬂrc&”’ed“;br,r lec ..Il
wards, -asin the' Preffes ?‘Q‘Printidgj.

for wine, oyl,-and extra8wlg the juice

* from ovher fruits, -in the performance
. .. of .which,cheftrength of one man may
. beof greaver force, than the weight

of 3 hesiy mountain t It is likewife
ufed for the elovating oy -lifting up'of

‘ ’we. ‘};’l"(f’zi PR T

he advantage of thls faculty a-

. bovethereft, dethymainly confift in

this: the-other - jpftruments do 're-
quire fo much @rength for the fup-
porting of the w
as may be equal unto it, befides that o-
ther fuper-added power; whereby it
is out-weighed and  moved ; fo that

in the operations hy thefe , a man

does always fperd himfelf in a conti-
nued labour. . '
- Thus’( for example ) a weight that

- is lifted up by @ Wheel: or- Bulley’,

~ willof it felf - defcend,iif there be |
" not an equal ‘power: to: fuftain’ ié,
But now in the compofuré ofa §crew,

this inconvenience is peiféctly - reme-
died ; for fo much force -asis com-

‘municated unta this faculty, fromthe
: ' power

ht to be moved,

|
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Gap. 9- 1M§cb4m¢q& 'Poagers.

Power t;s,a,pphe# 0EO it.y: sfhill
tetpined By-the very frame and was
ture' of the inftrument it fslf ;- fince
the . motion of itcannot poffibly re-
turn, but from the vgry fame place
where mﬁrﬁ began. Whence it comes

‘that any wdighe lifted up,
th i ¢-affiftance of™ ﬂnreﬂgme,

o1, 2nd canniot dgaindeftend
fgrmer@h ¢ unlefs the -han-
dlc .the Screw ( where the motion

~the-Jelp of‘anyémmal

all the ﬂrength of the power, may

. be employed in the motion of the
wclght, andnpac qun,t m,thc fu&qm |

of 1 .
“The chief) nncanvcmsan¢q ﬂ}m
inftryment is, that in a fhot fpacg it
wxllhekrewzd unto, its full Jength,,
and then it cannot be of any fur-

. likewife be fuftained .by it,

un--

59

‘ﬁrﬂbe oan) be turned back: fo-that

| ther ufe for the continuance of thg .-
motion, unlef; if, he refuraed back,

and undoneagain as ar thefirft. Bug

hxs is ufually remedied by amother:
mvcmmn, commonly i’cyled aper a}
L\ tua

B
\\ .

A

;1
M h
"

"
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6o - Archimedes ;- ory - Lib:T;
sudd Screw, wichath'the mbsios of
2 Whest, arid’the Force of & Screr, be~
ing both infinite; 171 0T LT

GO e g weld
‘ ;
L

y?

. ceaes e
ol o ¢

“For the 'comipofuire of which, in!
ftead of the female, or concave fcrew,
there muft be 'a littl¢’ Wheel, ‘with
fome ‘notches”ifi it, equivalént' to

. teeth, -by ‘which-the other may take

Teis ufed > ) S . N
infome hold of it, and turr'it round, as ib
Watches. thefeother figures. | =" .
- This latter engin€ does fo far ex-
ceed all other tonttivances. to  this
purpofe, that’ it-may }lu{’cly feem a
5/[‘ - wonder why it is not of as common
\5 o . ufe

a'\ ’ P

[
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Cag, ; ? Mecbamcql (Po'ibers.

ufe in th¢fe m;\es and places asan,
of the reft., - Y

o e
. “‘
ll
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CAP X ‘,‘i' 13

hooem
L)

1,..‘

J@..egglmj into the ,mnfntfceag q’orh

/ (lye Ancients, which. much exgeedy

e ,mg“our later ttme.t s may feemw #9

";."_‘t{w it 3‘\" Lol J\!'? 3
“NHlis' hate T bmeﬂy treated con-

1o ‘cerning thy gcd.ral prmaples
of Mechamcks "together with the di=

TG roportions 'bertyixt che Weigtis
and the owc'r i éach fevetal facul-
tyof Wﬂence 'it is eafie fo cons
ceive 2H eruth 4nd ground ‘6f thofé

famous atcient mbn’rumems

Yeeth dlmoft' intrédiBlé o theﬁ; fol:

1owings ages, “Andbécaufe many of
g recorded By, Antiquity ,  were
of ﬁl§h vaft Fibour . “and ‘magaifi:
tence’, and’ foi‘inq!v‘htﬂ ‘diff fopom-
#ible to ‘huimaié ﬁrength it thall
hot' therefore be impertirent dnto the
purpoﬁ:‘l anm at, fot €0 f’peuﬁé fomoc;

61
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* drchimedes § "or,;’ 'Lib, T

of the ot retarkablé amodgft theim,

and to enquire into Fhevmeans ‘aﬁé

occafion upon which they were firft
attempted. . .

Amongft the £gyptians, we read

of divers Pyramids, of fo vaft miig-

nitade, as tithe ‘it el in the fpace of

1 ‘frakiy ‘hundred years hathrnot yet

devoured. Hervdoras tmetitions ope of
them, erefted by Cleopes an Egyptian
King, wherein there was not.any ene.
ftone lefs thap 30 foot long, all of \
ther being fetched from ;A(agia._ And
not much after,; the fame Auchor
relates, how Amafis another AEgypsi-
any made himfelf a houfeof one en-
tireftone, which was ‘21 cubits lo!
14, broad, and 8 cubics bighe 11
ﬁﬂi%dliﬁaﬁ: tx.s TeX }:tedl to have made
the ftatue of a Sphswx, or Aigypsian
Cat, all of onq}mgi’; ﬁoue/f;%ﬁ‘é
length: was 143 foos, its hesghe 42
foot, the. comp: ;sffpti'fthis: atue’s

1

- Wi

head containing 102 foot. . In.on

of the Aigyprian Temples confemi;g
to Jupster, there is related-to bean
Obelisk; confifting’ of 4 Smaragds
' . ’ - or
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Cap. 10, Mechanical Powtrs. 63

~ ot Emeralds ; the w Hole it 48 tabiis
high, 4 cobits-broad ae the: bortotn,
snd two at the top. Sjoffrivetie King
oLy ps, in'aTemnple at Mempbis, de- Diodo. si
dicated c6 Vukus, -is reporeed bo have ewl. Bibi-
areQed two flarage; dhe-forhirhfelf, 204"
thie'othier for his wite, bothiconfifting )
of two feverahiftones, edch of which
were 30 cubies high. - o5
< Amongft:the' Jews we read "in fi.
ered Wric of Ss/omon’s Temple,which
for ies ftate and magnificerice. might
bave been juftly reckoned amongit
¢he other wdnders of the - world,
wherein befides: the great riches of
the materials; chiere were works too of ? Kings .
as great labour.' Pillars of brafs 18 oy v,
cabiis high; and 12 cubits round 5 7.~ -
g:eat arel coftly fones for the foun-

tion of ity Fofephus tells us, that p...p,

fhene of them ‘Were 40 cubits, others Jude. £ 6.
45 cabits ‘long. - And in the faime ¢
Chapter he mentioms the three famous
Towers bullt:-by Herod, wherein e-
very flone being of white: marble,
wis 20 cubits Jong, 10 broad, -and é

~high.' And which was the greate \\\
SRR | won-

e
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" wapdes, the old wall.it. fIf, was fitws |
ate on afteep rifing ground, and yet
¢he hills,upon it, onthetops of which
.. thefeTowens were placed,were abous
.. gecubitshigh, that *tis {carce imagin-
'+ able by-whag ftrepggh fo emany ftones
of fuch-gteat magnicude;{honldbie
. conweyed tofo higha.place... « . -
Plin.L 36~ Among(t the Greciam. we read .of
ol theqiEphefian . Templa.] dédicaged. to
 Dgerd. Disna, wherein® there were 127.co
3% Jumns, made of {0 - many feversl
flones;: each of them 60 foot high.,
beig .all_taken out_of. she quarriés
dn Afa. '~ Tis ftoried allb of the bra.
~ s zen Coloffws o OF great; Statue in the
. 1and of Rbodes, that .i!was 70 cib
f”g"l‘“”ﬁ bits high. The thumbs-of it being
" {o big that no man gould ‘grafp. one
~ of shem: aboyt with bogh; his arms;;
" when'it flood upright,. a fhip migh
+  have paffed; betwixt the :l=gs of g,

. .

withallits Gils fully difplayed; being
throwa down by an earth-quake, he
brafs.of it did load g:0-Camels. But
above all ancient defigns to this pus-
~ pole, that would have -been imoft

wonder=

&

A
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Cap. 16, Mechanical Powers.

', wonderful, which a Grecian Archi-

te& did propound unto Alexander, to
cut the Mountain Arhos into the form
ofa ftatue, which in his right hand

- fhould hold a Town capable of ten

thoufand men, and in his left 2 Vel-

6s.

Vitruv-
Archit.l.2.

fel to receive all the water that flow-

ed from the feveral {prings in the
Mountain. But whether Alexander
in his ambition did fear thac fuch
an Idol fhoyld have more honour
thanhe himfelf, or whether in his
ood - husbandry, he thought thac
%uch a Microcofm (if 1 may {o
ftyle it ) would have coft him
almoft as much as the conquering
of this great world, or what ever

elle was the reafon, he refufedto at-

temptit. N .
 Amongft the Romans weread of a
brazen Coloffus, made at the command

Suet. Ner:

and charges of Nero, which was 120

foot high ; Martial calls it Syderexs ,
orftarry : .
Hicubi Sydereus proprius vidit aftra

" Coloffus. And it is ftoried of M. Curio,

that he ere®ed two Thearres fuffici-
F  enly

A

TltPe 1 8: —\

\
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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, neither being

- any dilturbance to the other;and fome-

" blelabour, and infinite charges ) con-
~ veyed unto Rome. Intheyear 1586,

timesthey were both turned about,
with the people inthem, and theends
meeting together, did make a perfeét
Amphitheater @ {o that the fpeCtators
which were in either of them, might
joyntly behold the fame {pectacles. -
There were befides at Rome fundry
Obelisks , made of fo many intire
ftones, fome of them 40, fome 8o,
and others go cubits high.  The chief
of them were brought out of  £zyp2,
where they were dug out of divers
quaries,and being wrought inte form,
were afterward ( not without incredi-

there was ere€ted an old Obelisk,which
hid’ been formerly -dedicated unto

_the memory of FuliusCafar. It was

cne {olid ftone, being an Ophite or

- kinj of fpotted Marble. The height'
' h-o% it
at

:V”f of it was 107 foor,’ the breadt

|




| ,Cap; 1 o. Mechauical Powers.

at the -bostom ‘was 12 foot, at the
top' 8. Its whole weight is reckoned
to be 946148 pounds,; befides. the
‘beavinets' :of ‘all -chofe - infirumencs
that wereufed about ic, which:'(as it
dsithought ) ¢ould nes amount tolefs
then 1042824 pounds. It was.tranf
placed “ae the::clrarges of Pope Scarms
the fifthi, from the left ide of the
Vaticanm, unted moreeminent place a-
bout a hundted-foos off, where: aow

, & |

it'ftands. Fhe movingof -this Obetisk

iselebrated by the writings of .above
46:{everal Authors; (faith Monans
thotim):-all of thiesirmentioning it, net
without' mach wonder- and . praifk,
Now ‘if : it-{fkem fo: firange and glori:
ous-an attempt to move chis Obelisk
for fo litele 4 fpace; what chenlmay
we think of the carriageof it:ouy’of
Egypt, and divers other far greater
works performed by Antiquity ? This
may feem to infer, that thefe Mecha.-
nical arts are now loft, and decayed
amongft the many other ruins of time;
which yet notwithftanding cannot
be granted, without much ingrati-

F 2 - tude

A

Comment;
in Mechan.
Arift.elg.



68

Archimedes 5 or , Lib. 1.
tude to thofe learned men, whofe la-
bours in this kind wé enjoy, and may
juftly boaft of. And therefore for our
better underftanding of thefe particu-
lars, it will not be amifs to enquire
both wky, and how, fuch works {hould
be perform’din thofe former and ruder
ages, which are not, 20d (as it fhould
feem ) cannot be effeCed in thefe later
andmore learned times. In theex-
aminationrof which, we fhall find,that
it is not the want of ‘Art that difables
us_for them, fince thefe Mechanical

- difcoveries are altogether as_perfet,
- and ( 1think ) much miore exaél now,

than they were heretofore ; but it ‘is,
becaufe- we have not either the fame

* motéves:ito attempt-fuch works , or

the {ame means to effe& them as the

Ancientshad. - . -

N
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/

CAP. XI.

That- the Ancients had divers matives
and means for fuch vaft magnificent
works, whick we have not. :

’I"‘ HE smotives by which they were
- A excited to fuch magnificent at-
tempts, we may conceive to be chief-

- ly three.

Policy.

Ambition.
. 1. Religion. - Hence was it that
moft of thefe ftately buildings were
intended for fome [gcned ufe, being
either Temples or * Tombs, all of
them.dedicated to fome of their Dei-
ties. It was anin-bred principle in

g Religion,

thofe ancient Heathen,that they could |

not chufe but merit very much by be-
ing liberal in their outward fervices.
And therefore we read of Crefus, that
being overcome in a battel, and taken
by Cyrus, he did revile the Gods of in-
gratitude, becanfe they had no better
care of him,. who had fo frequently

o  F3 adored

A

69

*As Pyra.
mids, O«
belisks.

Herodet .
lLi.
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adored them with coftly oblations.

And asthey did conceive themfelves
bound to part with their livesinde-

‘fence of their Religion, fo likewife
. to employ their utmoft power and e-

{tate, about any fuch defign which
might promote or advance it. Where-
as now, the generality of men, efpeci-

ally the wileft {ore: amongft them, .

are in this refpet of another opini:
on, counting {uch great and immenfe
labours to be at the beft but glorious
vanities. The temple-of Solomon in-
deed was to be a type, and therefore
it was neceéflary that it Thould be fo
extraordinarily - magnificent , other-
wife. perhaps a much cheaper ftru-

- &ure might have been as commen-

dable and {erviceable,
" 2. Policy, that by this means they

might find out imployment for the

' people, who of themfelves being not

much civilized, might by idlenefs

~ quickly .grow to fich a rudenefs and

Plnl 6.
. o%ra

<

barbartim, asnottobebounded with-
inany laws of government. Again,
by this means the riches of the l%ing-‘

- A : lom

4
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dom did not Iye idlely intheir Kings
Treafuries, but wasalways in motion,

-which could not but be a great ad-

vantage and improvement to theCom-
monwealth, And perhaps fome of
them feared, left if they thould leave
toomuch money unto their fucceflors,
it might be an occafion to infnare
them in fuch idle and vain courfes as

71

would ruin their Kingdoms. Where-

as inthefe later ages none of all thefe
politick incitements” can be of any
force, becanfe now there is imploy-
ment enough for all,and money little
enough for every one,

3. Ambition to be known unto po-
fterity ; and hence likewife arofe that
incredible labour and care they be-
flowed to leave {uch monuments be-
hind them, as might * continue for e-
wer, and make them famous unto all
after ages: This was the reafon of
Atfaloms Pillar fpoken of in Scrip-
ture, to keep his name in remembrance,
And doubtlefs this too was the end
which many others of the Ancients
have aimed at, in thofe (as they

F 4 thought )

* ﬁl 49.

21

2Sam. 18,
18.
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thaught) everlafting buildings.
Butnow thefe later ages are much
more activeand ftirring: {o that eve-

" ry.ambitious man may find fo much

bufinefs for the prefent, that he {hall
{carce have any leifure to trouble him-
felf about the future. And there-
fore in all thefe refpes, there isa
great difproportion betwixt theincite-
ments of thofe former and thefe la-
ter times unto fuch magnificent at-
tempts. . : '

Again, asthey differ much in their
motives unto them, {olikewile in the
means of effe&ting them. :

- There was formerly more leifure
and opportunity, both for the great
men to undertake {fuch works, and
for the people to perfet them.
Thofe paft ages were more quiet and
peaceable, the Princes rather wantin%

\

1mployment, than being over-pre

with 1t, and therefore were willing
to make choice of fuch great defigns,
about ~whiclr to bufie themfelves :
whereas now the world is grown

~more politick, and therefore more

trouble-
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troublefome, every great man having -
other private and neceffary bufinefs
about whichtoemploy both his time

73

and means. And fo likewife for the

common people;, . who then living
more wildly, withoutbeing confined
ta particular- trades and profeffions,
might be more eafily colletted about
{uch famous Employments ; whereas
now, if a Prince have any occafion
for an Army, it isvery hard for him
to raife fo great a multitude, as were
ufually imployed about thefe magnifi-
cent buildings. We read of 360000
men tharwere bufied for twenty years
in making one of the Egyptian Pyra-
mids. And Herodotus tels us of icoooo0
men who were as long in building
another of them. .About thecarriage
of one. ftone for A4mafis, the diftance
of twenty days journey, there was for
three years together employed 20 0o
chofen men, Governours, befides
many other .under-labourers. ’Twas
the apinion of * Fofephus and Nazi-
anzen, that thefe Pyramids were buile
by Fofeph for Granaries againft the
o years

e

Lib. 2.

* Antig,

L2cys.
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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 thac

the Tower of Bube/did confift of brick
orartificial ftone, Gen. r1.'3. And if
thefe were the labourers that were
bufied about them, ’tis no wonder
though they were of fovaft a magni-

~tude ; for we read that the children

of Ifraslat their coming out of E£-
27pt, were numbred to be fix hundred
thoufand, and three thoufand, and
five hundred and'ﬁfc":y men, Num.1.46.,
{5 many handfuls of earth 'would al-
moft make a mouatain, and therefore

- we may- eafily believe that {o great

a muleicude in fo long a fpace as their
bondage lafted,for above four hundred
years, might wellenough accomplifh
fuchvaft defigns. -
- Inthe building of Solomon’s ‘Tem-
ple, there were threefcore and ten
thoufand that bare burdens, and four-
fcore thoufand hewers in-the moun-
tains, 1 Kings §:15. T :
* The Ephefian Temple was buile bﬁ
: a

|
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all 4fia joyning together , the 127

pillars were madeby fb many Kings
according o their feveral fucceffions ;
the whole werl being not finifhed
under the fpace.of Two hundred and
fifceenyears. Whereas thetranfpla-
cing of that ‘Qbslisk at Rome, by Six-
tus the fifch, ( fpoken of before) was

done in fome few days by five or fix

hundred men; and as the work was
much lefs than many otherrecorded
by Antiquity ; {othe means by which
it was wrought, was yet far lefs in

75

this refpeCt than what is related of |

them. ,
2. The abundance of wealch which

was then ingroffed in the poffeffion of
fome few {particwlar perfons, being
now diffufed amongft a far greater
number. Thereis now a greater equa-
lity among(t mankind ; and the flou-
rifhing of Arts and Sciences hath fo

ftirred up the fparks of mens natural

nobility,and madechem of fuch ative
and -induftrious fpirits , as to free

themfelves in a great meafure, from

that {lavery, which thofe former aad
o ~wilder

-
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wilder Nations were fubjeted unto.
.. In building one of the Pyramids,
there was expended for the mainte.
nance of the labourers with Radifh
and Onyons, no lefs than eighteen
hundred talents, which .is reckoned
to amount unto 1880000 Crowns, or
thereabouts.  A'nd Gonfidering the
cheapnefs of thefe things in thofe
times and places, fo much money
might go farther than.a fum ten times
greater could do inthe maintenance
of {o many now. . | ¥
. In Solomon’s Temple. we know how
the extraordinary riches of that Kin s
the - general flourifhing of the whole

- State, and the liberality of the people

cheﬂ‘.
Jud 1 6.
cap. 6.

~did jointly. concur to the building of

the Temple. Pecuniarum copiay € po-
puli Laroitus, majora ditu conabatur ,
(laith Jofephus). The Rhodian Coloflus
isreported to have coft three hundred
talentsthe making. .. And f were. all
thofe: other- famous Monuments of
Proportienable expence. . '

oPare yollys fpeaking of thefe Théé.*

tres that,were ereGed ar the charges
S of

. |
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of fome private Roman Citizess, faith
thus , Noffro, hoc [eculo vel Rex [itis
haberet quod ageret edificio ejufmods cri-
gendo; anda lictle after upon the like
‘occafion, Res.mebercule miraculofs, que

woftris temporibus vix a potentiffimo ali-

quo rege polfit exhiberi. . o
7 3. _Add unto the two former con-

77

Deperd.
Tit. 18.

fiderations that exat care and inde-

fatigable induffry which they beftow-
ed in the raifing of thofe flru@ures:
‘Thefe being the chief and only de-
figns on which many of them did
employ alltheir.beft thoughtsand ut-
moft endeavours. Cleopes an Egptian
King:1s reported to have been fo de-

v firous to finith ene of the Pyramids,

that having {pent all about it he was

worth, or could poffibly procure, he

was forced at laft to proftitute his own
daughter for neceffary maintenance.
And weread of Ramsifes another Kin
of Egypt, how that he was. o carefu
to ere&t anObelisk,aboutw hich he had

- employed 20000 men, that when he

feared left through the ‘megligence of

‘the-artificers, . or weakiefs of the en-

gine,
e

Plin.1 36.
c.9.

K



78

Hiftor.
Ind. L 6.
C. 14

. Archimedesy or g1 Liby, 1,
‘gine, the ftone miglit fall'and breals e
tyed his own fon eo che top of it, thax
fo the care of his. fafety mighe make
the workmen more. circamf{pe&t in

“their bufinefs. And what ftrange mat-

ters may be effefted by the mreer dili-
gence and labour- of great multitudes,
wemay eafily diftern from the wild
Indiams,who having not the art or ad-
vantage of Engines, did yet by their .
unwearied induftry remove ftones of
anincredible greatnefs. offarelates,
that he himfelf micafared one av Tis
gnanaco, which was thirty eight foot
long, eighteen broad, and fix ehick;
and he affirms, thut i their fkatelieft
Edifices, there were many other of
much valter magnitude. . -

- From all which confiderations i¢
shay appear, That the [trangenels of
thofe ancient monuments above an
that are now effeCted, does ot necef~

.. farily infer any defe® of Are in thefe

. later Ages. And Lconceive, it were

as eafie to demonftrare the Mechani~
€al Arts inthefe rimes to be fo far
beyond the. knowledge- of ‘foymer
v : ages,

—
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Cap. 125 Mechanical Powers.

ages, thathad webut the fame means
as the Ancients had, we mighteffet
far greater matters than any they at-
tempted, and that too in a fhorter
{pace, and with lefs labour.

C AP XIL
Concerning the force of the Mechdnick
- faculties,particularly the Ballarice and

Leaver. How they may be contrived
to move the whole world, or any other
conceivable weight.

ALL thefe magpificent works of
\ the Ancients before {pecified,are
fcarce confiderable in refpe of Art,
if we compare them with the famous
{peeches and alls.of  Archimedes: Of.
whem it is reported, that he was fre-
quently wont to fay, how that he
eould move, Datum pondus cum dati
poremtii, the greateft . conceivable:
weight, with the leaft conceivable.
power : and that if he-did but know
where to ftand .and faften hisinftru-
ment, he could move the world,. ﬁl[.
- -~ this

S : -
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~ this great Globe of fea and land;which

promifes , though they were altoge-
ther above the vulgar apprehenfion
or belief, yet becaufe his 4i¥s were
fomewhat = anfwerable thereuato ,
therefore theKing of Syracufe did enalt
alaw whereby every man was bound
to believe what ever Archimedes would
affirm. :

"’Tis eafie to demontftrate the Geo-

. metrical truth of thofe ftrange afferti-

ons, by examining them according to
each of the forenamed Mechanick facul-
ties, every one of which is of infinite
power. ;

Tobegin with the two firft of them,
the Ballance and the Leaver, ( which
I here joyn together, becaule the pro-
portions of both are wholly alike ) ’cis
certain, though there fhould be the
greateft imaginable weight, and the
leaft imaginable power, ( fuppofe the
whole world, -and the ftrength of one
man ot infant ). yet if we conceive the
fameAifproporcion betwixt their fe-
veral diftances in the former faculties

fromithe fulciment or. ceater of gra-

vity,
— N

I g
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vity, they would both equiponderate.

- Andif the diftanceof the power from
the center, in comparifon to the di-
fance of the weight, were but any -
thing more than the heavinefs of -the
rweight isinrefpet of the power, it
may then be evident from the former
principles, that the power would be
of greater force than the weight, and
confequently ableto move it.

o

de.

N

&

sy

con-

N ————

Thus if we fappofe this great globe at 4,to
Pl G )
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CONtaj 2 £620000000G0000P0H000000
.pounds; allowing a hundred pound for
each cubical footingt,::( 35 -Stevimins -

hath calculated) yet. a.man or child
at.-D, whofe ftrength perhaps isbut
equivalent to one -hundred, or ten
peunds. weight, .mhay be able to out-
weigh and move. it, if there be but
a little’ greater; difproportion betwixt
the two -diftances G D, and C B, than

there is betwixt the heavinefs of the

weight, and the ftrength of the pow.
er; thatis, if the diftance €D, unto
the other diftance ¢ B, be any thing

~more [han 24ooooooooooooobpoooooooo

unto 1oo or 1o, every ordinary in-
ftrument doth include all thefe parts
really , though not fenfibly diftin-
guifhed. S
Under this latter faculty Idid be-
fore mention that engine by which
Archimedes drew .up the Roman Ships
at the fiege of Syracufe. This is ufu-
ally ftyled Tollenon, beingof the fame
form with that which 1s commonly

‘ufed by Brewers and Dyers, for the

- drawing of water. It confifts of two

e

pofts,.

|
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X
" in the ground, the:other being joint-
"d‘: ed on crofs to the top of it. Atthe
iw end he faftned 2 ftrong hook or grap-
* ple of iron, which being let over the
" Wall, torhe River, he would thereby
bﬂ under,:and afterwards by applying
¥ Scréws to the other end, he would
! thereby lift them - into the open air,
" where having fwinged them up and
" down till he had fhaken out the men
" and-goads that were in them,he would
“then dafh the Veflels againft the

83
* pofts; the one faftned g.r'pendicularly"; ’
r

* rake hold of: the Ships, asthey. paffed

fome weight,. or perhaps the-force of

" rocks, ordrownthem in their {C'udden ‘

“fall = infomuch that Marcellns , the
' Roman General, was wont to fay,
® pgy valow e xvaé\{ew S Surarlng
¢ Apoauidy, That Archimedes made ufe
Lof his Ships, inftead of Buckets, to
'draw water with, o

" This faculty: will be of the fame
‘force, not only when it is continued
'inone, but alfo when it is multiplied
in divers inftruments, as may be con-
ceived in this other form, which I
T Ga do

Plutarch
in his life,

Y



84

& not mentjon. asif it could be fer-
viceable for any motion ( fince the
{pace by which the weight would be
maved,. will be {o little as not to fall
under fenfe ) but only for the better
explication of this Mechanick prin-
ciple, apd for the right underftand-

- ing of that force arifing from mul-

tiplication’ in the other faculties,
which doall depend'upon this. . The
Wheel, and Pulley; and Sciew, be-
ing but as fo many Leavers of a cir-
cular form and motion,whofe ftrength
ma}' stheréfore be continued to a great-
er {pace.. foL .

‘
b

RS A

Imagine the weight 4te 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;‘te- be but one
o ” fuch

.~ Archimedss'; orf‘;- Lib. T.
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fuch part ;! avhereof 'the: remainder
contains ten ; then according:to the
foumer - grounds acoob!ar By avilds
jHiponderate. to 4, whichiis 1 obdoo;
ﬂt that .the fecond ‘Leeaver: hath but
30g0a pounds: to..move. :Now be:
Gaufe - this obfsrves the:fame propors
owons- with: the other in tHe diftances
af its feveral points, therefore 16000
poundsat ¢, will be of equal weight

. tothe fotmiér. - Andthe weight atC,

being but asa thoufand pound, that
which is but asa hundred at D, will
be anfwerable unto it; and fo ftill
in the fame. proportion, that which

isbut 10at E, will be equal to 100

ar.D ; and that whichisbut one pound

at B, will alfo be equal totenat E. -

Whencelit is manifeft, that 1 pound
at F, is equal to 100000 at-4; and
the weight muftalwaysbe diminifh,
ed in the fame proportion as ten
to one, becaufe in the multiplication
of thefe Leavers, the diftance of the
point, where the inftrument touches
the weight, from that where it
touches the prop, is but as one fuch

Gy @t
™~

~
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part whereof the remainder ‘contains
ten. But now if we imagineit to be as
the.-thoufanddhr part, then muft the
weight be diminifh'd according to-¢his
proportion; and then in the fame mul:
tiplication of Leavers,t Zwill be equal
£0 1000000 00D ewo:000 pounds ; fo
that chough we fuppofe the weight to
be never {o heavy,” yet;let the ‘difpros

ortion of diftances be greater, or the
eavers more, and any:listle power
may moveit! -~ - o LT

Of the Wheel, by m{tipliéatiqn of rigi)it’ﬁ

 See the fi-
gwre, cap.G.
P

it is eafie to move any imaginable
=g HE Wheel,or ax iri peritrochis,

¢ was before demonftrated tobe

of equivalem force with the former
faculties. If we conceive the fame
difference betwixt the Semidiameter
of the wheels or fpokes 4C, and the
Semidiameter of the axis 4 B, asthere
is betwixe the weight of the world,

-

|




Cap. l__;'f‘;‘._Mecbanical Powers. 87

apd the firength of a man, it may then
be evident, that this ftrength of .one |
man,by the help of fuch aninftrument,
will equiponderate to the weight of
thewhole world. Aad if the Semidi-
améter of the whecl-4 C, be but any
thidg more in refpet of the Semidi-
améter of the axis 4 B,then the weight
of the world fuppofed at D, is in com-
rifon to the grétigth of aman atC ;
1t thay then be manifeft from the fame
Founds, that this ftrength will be of
o ‘much greater forcc' than the
weight , and -confe
moy; il:.f » :
The : force of .this :faculty may be ...
more cdnvenientlymderﬁogd an}:l u- ;m:“;m
fed by the multiplication . of feveral wheek i
whéels, together with nuts belong-
ingiunto each of them; as it may be Gloffoco-

quently - able to

-ealily” experimented in the ordidary ™

Jacki that are ufed for the roafting of
meat,” which comynonly confift but ,,,,,
of ghree wheels ; ‘and yet if we fup. pull s man

polg a man tyed in the place of the “***

weight, it were eafie by a fingle hair it s e
faftned unto the fly or ballance of the g hair

ST G4 |g.c§\
' . \ ‘ .



88 .+ Archimedes ; br,"ﬁ,ib, I

Jack, to draw him ‘up from'the
ound, as will be evident from this

- following figure. o e




Cap. 3. Mechanical Powers.

" Where fuppofé the fengtfi ‘of «he
fiye or ballsgge’ in 1cbrng§§ar§fbn“to,
the breadth of its axis, to be 4s 10’
to one, amd ' Jo for the thre¢ other
whedls in refpettof the nuts that be-
long unto them; (though this diffe-
rence be oftentimes lefs, aswe ma
welt allow it to be)) withall fuppofe
the weight:( ora man tyed in the place
of it ) to be-2 hundred pounds : 1 fay,
according to this' fuppofition, it is
evident that the power at the ballance,
which {hall be equal to the weight ,
need bebut #s1 to ' 100o0. - For the
firft axis is concieved to be but as the
tenth part of its whéel ; and therefore

though the weight in it felf be as
10000; yet unto a* power that hath -

thisadvantage; it is butas 1000, and
therefore this thoufarid unto the like
power at thefeccond wheel, will be
but as 100; and-this 100-at the third
but as 10 ; andlaftly, thistén at the
ballance but asene. But the weight
was before fuppofed to be 100, which
to the firft wheel will bebut ¥16,to the.
Jecond as one, to the third asa deci-

mal,
. ™2

N

85



0 . Arclnmedes; or, - le F..

mal, - wo one teath, to the fails asone
lmnd,cedth part. fochat ifthe hair be.

byt ftrong enough tp lift #iz, thatis

one ten thoufandch par of a.man, or

%uch isall one)ong hundreth partof

it may as well ferve by the:

hF Rof ,tins Inftrument for the draw-

of himup. And though there be

nqt altogc.thcr fo greata difproportion

be,tingt the feveral parts of a Jack, (as,

fymgny jerbaps thereis.not) ; and,

quh aman may be heavier than is

| hcw,juppofed ; yet *tis with all confi,

degable that the ftrength of ahairis.

dt) ¢ £o bear much more than the hup-

thparcof a pound. . .

Coment. on this groynd, Merfezmu: tells

intn-Gé us Opt ‘of Solomon de Cavet, that 1f

vioartl \fire were an engine of 12 wheels.

motricib. each of them with ”teeth -as alfo the,

Theor16. 5yes, or nuts. that be IP g unto them,;

- 1ftheT)1ameter 0 thefc wheels werg'

uneo ﬁach axis, asa hundred to one::

and if we fuppofe thefe wheels to be.

ibqpiaced that che teeth of the one

nyght take hold of .the axis that be-.

laq&s, unto the TEXE and that the axis

RN of
G .

——

{
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Cap. 13.Methanical: Powers.

ofthe handle may turn the firft wheel
and the weight be tyed untorthe axis
of the laft; with fuch an engine as this,
faithhe, achild (Gif he could ftand a-

- ny where withbut this'earth) might

with much eafe move it towards

VI K LURESET SN

“+"'For according to the former fup-

fition, that"¢his ‘Globe of - fea’and
Tand, "did contdin a§ many: hundred

91

pounds, 2s it doth - cubical feet,” viz.

240000 60000000060000000 " it
‘may- be -evident “that any ftrength,
whofe force is but equivalent to 3
pounds, will by fuch an engine beable

AN R T P B PE L R

~tomoveit, - E

" Of this kind was that engine fo
tighly extolled by: Srevimiss , which
Yie'calls Pancration; or Omnipoient, pre-
ferring it before” the’invéntions ‘of
Archimedes. It corififted of wheels
and nuts, as that before fpecified:is
fuppofed. Hither allo Thould be're-
detred the force of. racks, which férve

for bending 'of the: firongeft bowsi,

s alfo that litele pocket-engine where-
il a man may break or wrencho-

De Statico
proxi.

Ra»_ufﬁl N
Fig.160.-,

n R
- P

N

1
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* 7000

faith

Zetze:

. o
 Archimedes ; or, " Lib, T
Een door,together wnth divers xhg
ike infiruments in comimon ufe. .
. ' l

¢ )

PRI ) Dot

f"?v‘V o C A Ps XIV

Comermng the mﬁm:e ﬂrergtb pf
- Wheelsy Pulleys, awd Screws.. That

it is. puffible. by the. multiplication. of

. thefe, to pull up any Oak bythe  roots

- with ahajr, bift ivup w;tb a [irap, -or

- blow if up-with ones byeath, or ta per-
form the greatej} labaar with tbelcaj}

: power p

ver::d concerning the nature Qf the

~ Pulley, it iseafie tounderftand, how

this faculty alfo. may be propomon-

- od ‘betwixt any weight, and:any

WEF, as bemg llkewﬂé of mﬁmte
dtrength. .
o+ Tis; reported of Arcbzmedes, thag

| Wltb anengine of Pulleys; to which

he applyed only his left hand, he
Jifed up* 5oco bufhels of Com at

Chiliad. 2. once, and drew a fhip withall its I3~

Hift, 35.

dmg
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Cai). 14, Mechanical Powers.
ding uwpon dry dand. This : engine

D e )

Zierzes calls Trifpatum, or Trifpafium,

which {ignifies only a threcfold Puls
ley. - But herein he doth evidently
miftake 5 for ’tis not poffible that this
alone ‘fhould fefve for the motion of

{ogreata weight, becaufefuch an ens

gine can burmake a fubfextuple; orat

moft afubfeptuple proportion berwixe
the weight and power,which ismuch
tog little to recdncile the ftrength of
aman unto {0 much heavinefs. There
fore Vbaldws doth more properly. ftyle
it Pol)[paﬂan, or arinftrument-of ma.
ny Pulleys: How many, were eafie to

Praf. Va&. '
Mechan.

find out, if wedid exaltly know the

-weight of thofe - ancienc - meafures ;

fuppofing them to be the fathe with
our bufhel in England, which con-

tains 64 pints or-pounds, the whole

would amount: to 320coe pounds
half of which would be lightned by

-the help of one Pulley, three quar-

ters by two Pulleys, and fo onward,
-according to this fubduple, fubqua-
druple, and {ubfextuple proportion:
So. that if we conceive the ftrength

TN

™

o
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Comment.in
Gen.c. 1.V.
10. art. 6.

Praf. ad
Mechan. i
Arifforle. ”

-« e Artbimedes 3 or, & !le) L
of the lef hand to be egnivalent untp
20 or'40 pounds, - it is is €afieto- ind
aut how many Pulleys are required (o
inable iv-for'the motion of fo great a
.Weight. ER '7 "T:f : i’:‘:'?‘ L L’ )

+ . Upam this ground, M/ fensus . tells
us, .thar any litele: child with an-en-
gine of an hundredidouble Pulleys,
might.eally move thisgreat Globe of
garch,-ithough ic-were .much heavier
than st is.  And in reference to this
kipd of engine ( faith Monanthalins)
grgiwa to underftand that affertion of
Arahimedes ( as he more immediately
intended it ) concerning the poffibili:
ty of moving the World. = -

.. The: Wedg was before demonftra-
ged £0: be.as:a double-Ve&is or Lea-
ver; And: therefore it would be need-
lefs! to -explain: particularly how this -
likewife may becontrived of infinite
force.; -1
. The Screw is capable of multipli-
cation, as well as any of the ather fa-

- culties, and may perhaps be -more

{erviceable for fuch ‘great weights,

than any of. che reft.. Archimedes his

' ' -engime
DWW e

~—
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Cap. 14.. Mechanical Powers. ‘o5

engine ‘of greaveft. ' firength; caljed -~
-Chariftion , 1sby fome thought.to con. Stevinde-
Aiftof thefe. Axis habebas.anm infini. pzi‘f:'
tiscochleis. And, that other -enginei6f seeBeffon.
his called Helix (mentioned by. % .4-

thenens ) wherewith he lifted Aiero?s "Deipono-
great fhip incoithe fea,” without'any PPNILS:
other help, is moft likely to. be fra- Archi- .
med of perpetual {crews, faith : Rs med.
valtus. R o

.- oWhence it may. evidently appear,

that' each .of :thefe Mechagick facul-

ties are of infinite power, and ‘may be
contrived proportionable ‘ unto any
conceivable) weight : And that no
ratural ftrength is any way com-

" parable unto.thefe artificial inven-

flonse . . W
. :Tis reported: of Sampfon, that he

could carry the gatesof a €ity upon

his fhoulders, and that the ftrongeft Jus. rs.
bonds were.unto him but asflax burnt -
withfire; and yet his hair being fha-
ved off; :all his ftrength departed from

him.. We * read of Ao, that he could . A Gel-
carry an Oxe upon his back, and yet woa. ar. -

~when he tried to tear an Oak afun- 115.c16..

der,



Arél;imede:‘,- ,'or,.l :Lib. L
dér, that was foméwhat riven before »

~ haviag drawn it ta-itsitmoft, it fud-

denly joyned together again, catching

*his hands in the cleft, and fo ftrongly

manacled him, thache becamea prey:

- to the wild.beafts.

But now by thefe:Mechanical con-
trivances; it werceafie to have made
one of Sampfon’s hdirs that was fhav-
edoff, tohave bcen of more ftrength
thanall of them when they were on.

- By the:help of chefe artsitis poffible

(as1 fhatl demonftrate ) for any man
to lift up the greateft Oak by the roots
with a ftraw, to pull it up.with a hair,
orto blow it up withhisbreath,

- Suppofe the roots of an Oak to ex-
tend a thoufand foot fquare, ¢ which
is almoft a quarter of a mile ) and
forty foot deep, each cubical foot
being a hundred pound weight ;which
though it be much beyond the exten-
fion of any tree, or the weight of the
earth, the compafs of the roots in
the ground (according to common

- opimon). not extending further than

thebranghes of iv in the air, and the
SN depth

S

e
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‘l &afi & 4 Meebanital Powers:

depthof it not above ten foot, beyond
‘which the greateft rain doth not pe-
‘fetrate (ﬁit%l * Seneca). Ego vinearum
diligens foffor affirmo nullam pluviam
effe tam magnam; que terram wltra de-

€ .
g”l

* Nat. Qui
L3¢e 1.

ibeps pedes in altitudinem  madefaciats

' And becaufe the root muft recéiveits
“ nourifhment, from the help of Thow-
“ ers, therefore it is probablé that - it
¥ doth not go below them.  So"that
! (Ifay) though the proportions fiip-,
b pofed do much exceed the realeruthi,

! yet it is confiderable that fome great

' gverplus muft 'be allowed for thae
* fabour ‘which -there will be iri the

forcible divulfion or : feparation -of

“ the'parts of the earth'which arecon<

ld tin ued." .

© " According to this fuppofitior , '¢lig

' work of forcing up the Oak by the
 yoots will be ‘equivalent to the lift-
! ing up of 40060000060 pound weight
" which by the advantage of fach an
Jea
;‘ceivab
}

Fe'rformed with the leaft con-
¢ power.

1 en‘gine, as is here defcribéd, maybe
ily

The



drchimades’ o Lib, B
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Cap. 14, Mechanical Powers.
i(The whole force of this engine
doth confift in.two double Pulleys;
twelve wheels,.and. 4 fail; - One-of
thefe Pulleys' dt the bottome .will

99

A

diminith halfof the weight, fothatir

fhall bebut as 2000000000, and the
other Pulley will ablate jthree quar-
gers of it; fo that it Thall be bue as

1800000000. And becaufe the be- |

gioning of the firing being faftned
umeo the lower Pulley , makes. the
power to. be in a.fubquintuple pro-
portion unto the weight, thereforeia
power that {hall beas 105¢c000c00,
that is, a fubquddruple, will be
much ftronger than the weight, and
cbqfequentl%r able to move it. Now
fuppofe the breadth of all the. axes

- and nuts, to be unto the Diameters

of the wheel as:ten to one ; and it

Seech. 7. .

will then beevident, that to apow<

er at the firft.wheel, the weight is
butas. 100000000, To the fecond as
10006000. To-the third as:1000000.
To the fourth-as’ s0o@oo.: To.the

fifthad rbooe. To fhefixch as 1000.

- Tothe fevench a5 figo, To the eighth
‘e , 2 as



100 .o idichimedesy: ér o Lie:

: as 10> “F0 the ninch asx.r Toi'the
tenthiad ;- onexdecimaly  "To-thelelé-
venthias % ‘To the. twelfth ad-uk.
And the failes: yet lefs.: So that ‘if
theftrength-of thedtraw) or. hairy or
breath;. be but:equat. to the wei
of ‘ane" thovifandth part of 2’ pound, it
may be: of {ufficientforce to pullup -

- theOak.. - < - oo ook
- Ifin this “engine we fuppofe: the
difproportion berwixt - the:! wheels
and nuts, tobe as an hundred toone,

“ then’it is: very evident," that the fame -
ftrength of breath,or a hair,or a ftraw,
would be able to move the whole
world; as will be eafily found by cal-
culation. - Let this grcat, Globe of fea
and land - be imagined. ( as befm
to weigh 1o many - hundred po
as it ‘contains cubical fegt ;' namiely ,
2400CO0000000000000000000 -poynds.
This- will be to-the firft Pulley,
" 1200000000000060000000000. T 0 the 1 fe-

- cond lefs. than éspoocopeppacaoacagoesac-
But for mone seafic ; anid - conveaiont
reckoning, let - it be fuppofed o be
fomewhatmiges, k.1 9% 2009 $OP900500RC0OE
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yéap‘ :4.\Mecb4mcal Powers. I ‘6 I
This tothe firt wheel wxlf béput

\.b \l\

xoooooooooooooooodqgooo
To the fecond as 100000000000000606000.

- To the third 109000009000900Q09R. " T .
fouirth as < 38000000600T00S0.” N
J ;»)mbéooobo@ooooo i
- Tgih deopoaQooooo s
t:t event§v 10060000000, IR

ibaomboo‘ A

't/ngldl JOOOQOO v MRS { ‘\1"3;
ior oy thl ' lq909. ¢ i I ; (K] €381
che cevenhyadgc s ¢7nt o B

Torhe ryvelfch "r. 13 >’

T"f‘lff?ﬂ?‘?r RFD Ly :; .ié N e
...;-. '“'l‘ S ;-s*4|h e e !\{:
So that a power which isthtch
Iefs than the hundredth parc of a2 ©
pound, wnll be able . tp fnove the i
world. - ‘
OslscWere needleﬁ “to fet down-any .
particular explication, *how fuchMe-
cham al ftrength may be 2 plyedun-
tB”'-hl “the’ kinds. of” tocal “motbn$
fincethis, ' ini it fe}f; i (o facile and ob-
i8S iﬂat ev otd;nary Arnﬁger

4 ddth’ﬁiﬁcnently nderftand it. -

TR Specxes of ’local violent f mon-

‘onaréi by Ariffotle’ rcckoned to ‘be .

;hefe four. _ 3
-\':-’ d ) H 3 P”lﬁ()' v\

'



102 . drchimedes 3. or , lefIb
Pyl by QPalffo, -, g sap
£ 3 T )T radkio, o

eitio. .

Vertigo, - sl Tadie’
_ Thrufting, Drawing, Carryisg.,
Turning. Unto fome of which all
thefe artificial operations muft :fiecef
farily be r‘eglelgc_d ;. tﬁell‘ﬁrcngtg K
any pawer - being equally appliable
dntog(l)l of them?’ 5'3 tha{ tﬁé?g is no
‘work impoffible to thefe contrivan-
ces, but there may be as much a&ed
by this Art;as can be fancied by imagis

pation. -

(o

CAR XV. "
Concerming the propovtiom. of - flowsefs
" .and fwisfinefs é%mw -.{,__maxfi.

“Y Aving already difcourfed con-
. 1 cerning the ffrengzh of thefe Me-
chanjcal Faculties: It remains for the
more perfe& difcovery. of . thetr -na~
tures, that we treat fomewhdt copcér-
ning thofé two differences of artificial

" motion:’u e-‘;‘“; ,:b e o "_ s"\";"-j:"?

VLRI N .y §!0W:
N P FEO IR

S
/
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| Cap 155 Mechanical q’nwm.

Slowuefé

* Smf‘tneﬁ e
Without the right underﬂand
of which, a ran {hall be exp ofedta
mainy abfurd miftakes, .in atecmping
of tho things which are either in
themfelves impoffible, orelfenot to
be performed with fuch means asare
applyed unto them. 1may {afely af-
‘many;, if not molft miftakes
in chefe Mechanical defigns, do a+
rife froma mif-apprehenfion of that
difference wlucb there will be be=
twixt the flownefs or fwiftnefs: of

. _the weight and power, in comparifon

g

gn;he proportion- of tlmr fevenal
" Hencelt is, t:hul& many engmes

~ invented for mines and water-works

do {o-often fail in the performance

of that for which they were inten-

ded, becaufetheartificrs many times

do forgetto. allow fomuch ‘time-for

hworkmgof theirengine, as may.
be ‘propottionable to .the - differencs.

lmwxxt the: weaght and power that -
Hg4  belong

'L



14 R gﬁfbimdes.?;v Yy, il L)
- belong unto them s xwherehs he that
rightly underftands theggroundsof this
Art, may as eafilyTirdbutcthe diffe.
reace of fpace’ and-time; sequived o
the motion of theiweight and:powery;
% :he imay their . difftsenb dtrengehsy
and:ndtionly sell-how any powér may.
move:any  weight, bug alfo in:what -
a fpace:of #ime' 1t indy-mdvenny fpace!
ofudiftamee.. .. T .isiuitorn: L ng
- - -Iitwerepoffible ¢o:contrive fu
an idvention , ‘whereby ah§ coricei-
- vable weight miay he moved rby ‘any
eoriceivable power ;-bovh with theé
fame quicknefs-and.fpeed! (as it-is in:
thof things . which cayeinmmediately
ftirred by the hand, .wishout: the hel
of any other inftrument) thsimo
- ofinature would 'be itheni oo which
fubjected to the::power-of. att s.and
Jmen -might- be :chereby incourdged
- (with the buildersiof Batel, nrithe
rebel - Gyaats ). to: fuch::bld defigns:
as would fot:become!ix ereated be-
" ing. And therefor€ the ywifdom of
Pravidénce hathfo confinedahefehu.:
 manconty,; thar wiganpinvemion

1

n
3




Al o D o

| Capirxg. Mecbanical Powers: - 12§
1 hath in the ffremgthof its motion, is
i abated in the.fowze(s of it;. and what
i it hath inr the extraordinary ‘qr.yjclcn’eﬁ
i of its fhotjon, muft be allowéd for
i in the great ffrengeh that isrequired
5 untolt, "BEM t !
y - . Foritis to he'oblerved as a genera
; rtﬂe;"'tharthebfgq;e"of'xtime ogr place,
; . in Whichthe weight ismoved,in com-
~ parifon to-that'in which the power
t doth'move, isin the fame proportion
a; they themfelves are unto one ano-
ther. -

So thatif there-beany great differ-
ence betwixt the ftrength of the
weight and che paver, thefamekind
of - differéqce s will there berin she fjrasi
cesiof their motion: . ' e
» Toilluftrace thisby'an expmplai. »
R B NS I ST LR DA R
R R R O L ML AL
Re STAEETIH ST RIS FRIN L Tas

TEE v =Y S s A A D T eaE TR e B 2w
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- Lettheline G 4 B, reprefentabal. -
lance or leaver, the weight being
fuppofed at thie point G, the fulci-

" ment at 4, and the power fpfhaining

the weight at B. Suppofe the point

" G, uato which the weightis faftned,
to be elevated unto F, and the oppo-
fite point B, to be deprefled unto.C;
is evident that the arch FG, or
(whichisall one) D E,doth fhew the
fpace of the we}ghc , and the arch
B, the motion of the power. lggt\g :




v
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Capi 3 5Mecbm4l Powers. 10y

both thefc arches have the fame. prge
portion, unto, one other, as ‘there .is
betwixs the weight and the- power ,
or ( whichisall.ong) as thereis be-
twixt their {everal diftances from the
fulciment. " Suppole 4G, unto 4 B,
to be as one unto four, it may then be
evident that F G, or D.E, willbein
the fame proportion unto B c.-For as
any.two Semidiameters: are untoone
agother, {0 are the feveral ciscumfe-

- rences defcribed’ by them, as alfo any

roportional parts of the fame circum-

erences.’

e, N2 T

' 5And as the keight and power do
b thus‘ﬁggé'}%t tﬁ? l'pg:eeg of theirwmo-
g tigns, foshkewife in-the flownefS of .
k it;tli¢ one moving’ the whol€di-
i ftance BC, inthe fame time, ‘where-
i in.che: other . paffes only G F..Sothar
el ' the: motion of thi¢ power frorin B to
o Cyis Four times fwifter thanthat of .
ol the weight from G to F. .And shus
L Wil je be, ‘if we {uppofe- the. difpros
ot porions cobe far greater, whetlieror
and- s}we.mnceive , either by-a oom:

invation of the fame inftrusent azéd

5,” PR

~ o
- <
r.
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vvs<ychimedes or s YLl .
faoaley, o in tHe BrmdPexamplé, ‘ot
bya .»W,mmm’bpawaws i Pyl

lsys/Wheels ‘& mpch the
' power i$ m:t’ﬁelf wﬁésmw' ht’

¥ 6 much’ will chaoWiorion ‘ot
;véelgﬁt “be - flower: thif th'a't"’?'f he
SRS N FTETIRO DRI LS BES 1E10 W9 il
i g ¢his purpofe’ T Mall briefly
toucHar odc‘o‘f'&fhe&)na Fidhs ‘Expref-
fed before: in- ehie ewelftli Chaprér

cbncemmgd!dmtﬁtqﬂiéa }ims e
vevs. RERRE yd b.,Jn )RU I

dain wmeleds Dy ens lensuogoy
‘A 310y

0. A R RA A 1A 0 ){") ety ;15'
e :34".‘:} ‘)()'xrl Je

b mrwhich) nseadf*iiﬂhﬁfhen@doth
didinifh:'the weighéateotding ‘to-a
decuple! prbpomod o alfodo they
dirtsiriiflche fpuce ahdJyVomfé of its
motion.  For- ifi;wie:fhould ~coticeire
the fiift:‘Leaser:B;; 1o bd - teprefied
unto sits cloweft, fuppofentens fosy;
ymthamighc a \ifodhdnm be«rtgic-.i |
e

A\
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4and ahoveopedoas; buk,wowahe fer
fchdl‘q‘;?m eé:tqwmeﬁmu

ldmow
but a tenth: page.pt the firfy,;and dhe

2‘66 Lsanss bt swtb pasiofithe
the aﬂ" ngg, éejsl‘?&h”

il Baﬁwmmo %%terf s
?.;vﬁ otion; rioavaQ kwiligr m;he

Rﬂi S I R Y
T usare wesqmnqew,ezoé akl

' other faculties, wherein there is con-

ftantty che famedifproportion betwixt
the weight ?]s;dx)owqr,m refpet of the
fpaces, and flownefs of their motions,
ast ere Is hetwuxtt eir fevéral g}aw-
gies. If tbe powcr be'unto, ;he Welght
but as one unto a hundred; fhen the
fpace through which’ the weight
moyes, }mll b,:l 3, hpndred times lefs,
‘and 'confequently, the; motion

weight a l?und red. ti times ﬁglyvcrs)ﬁhx

Fhaégﬁmemwgb vl stk
: it asbyt, avam an i
1b fancy for “any one to ghi lg‘t hat

he,cap mave a great. weight W,lth a

Tiecle power,in a fittle fpaces; but inall

thcﬁ: Mechawcalqg&tcm £Sy.: tha;a
A . vamagc



a1b | rchinedess or Lib. L
&dnhge cwhich s goteén i khe
firenprh of the mction; muft be Rill
allowed forintheflowneBof ir.

*'Th thefe confrivances do o
extrenic yincreafe the power, yet they
do proportionably protia& the time,
"That -which by fuch helps one man
may do in & haddred days, dy be
gone by the immediate ﬁrengt of a

unﬂred men in‘one day ‘

N aana

CAP XVI

‘7‘ lut it is poﬂle 20 contrive fuch an ar-
“tificial motion, as [Gall be of a flow-.
he [; 0portio: mble to the ﬁtﬂmﬁ q"

;tbe AVEBS. .

Twerea etty fubtxl t6 eiquire
!b after, v Egthcror 10 zbe not pof-.

le to contrive fuch anartificial mo-
tion, that fhould beiin fuch 2 propor:
- tion ﬂow as'the hehvens are ﬁ:ppbd’cd
| iobe fwift. = -
~For the exad refolution of which
it would be requifite that we fhoulé

firft pxtch upan fbme mediom, orif-
different
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Capl §. Mechanical Powers. 113

different motion, by the' diftance
from which, we may judge . of the

oportions on cither fide, whether

waefs or fwiftnefs. Now becaufe
there isnotany fuch warwrél medism ,
which may be abfolutely ftyled an
indifferent motion, but that the fwift-

. mefs and flownefs of every thing, is

flill proportioned either to the quan~ -

- tity of bodies, in which they are, or

fome other particular.end for which
they are defigned ; therefore we muft
take liberty to fuppofe fuch a moti-
on,: and this we may conceive to be
about: 1000 paces, or & mile in an
. The ftarry heaven,or 8¢5 fphear, is
thou‘ght to move 42398437 miles in
the fame{pace: Sothat ifit may be
demonftrated that it is: poffible to-
contrive fuch amotion, which goin§
on‘i::) a i%n&ant, cglire& courf;,.(hgl
shutthe 42399437 part of a mye..
Efan—»hour, itg.\’;%ilﬁthen be evidens, -
that an artificial motion may be flow, :
in:the fame proportion-as the heavens -
are fwift. -~ . L Lo
w T Now

Y
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= Wow ifwas befare manifefted,thae
aceording 1o the “differanice ' betwiRe
the-weighuand the power, 10 willtire
dificrence ‘be berwike’ithe flownefs
or fwiftnefs of their motions ;' whence
it: will: follow , thae i fuch an"die
gitie | «whierein the weighit {hall ‘be
423984’111. pounds;,’ did the powef

* that dotl equiponderate it, but thé
42398437 partof-apound ( which is’
eafe to contrive’) 'in this engine the
power being fuppofed to move withy

. fachafwiftoefs, as may be anfwerable
to'a 'mile an hout,; the weight will-
pafs but the 42398437 part of a mile’
in the fame {pace, and {o confequently
will be proportionably flow unto the

_ fwiftnefs of the Heavens. a
< It-is related by obr Country-mar -

Erfutts F.Dee, that he and Carddn being both ™
" together in their travels; they did fee
an-inftroment which was ac¢ firft fold<

for 20 talents-of gold;: wherein there:

wiéone wheel, which conftantly mo<:
vitigtbad amongft the reft; did not
finifli‘one ¥evoldtion underthe {pade:”

-of feyen thoufand years. Lo

. . o But

o
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Cap. 16.: Mechanical Powers. 113
But if we farther confidér fuchan

inftrumertt of wheels a4s was mention-

ed before in the 14 Chapter , -with

which the whole world might be

eafily moved, - we fhall then find that

the motion of the weight by that,

muft be-much more flow, than the

heavens are {wift- For though we

. ﬁ;;;pofé (- faith Stevimus ) the haridle' De pas
of fu

chan engine with 12 wheelsto be 7%
turned about 4000 timesia an hour,
(which is as often as 4 mards pulfe

~ doth beat ) yetinten years fpace the

weight by this would not be moved
above '3}0000000000000000 parts’
of -onefoot, whi¢h is nothing near fo
much asanhairs breadth.And it could
not pafs an inch in roooéoo years,

Maith Merfennus. - Rhn:aiiii’
- The truth of which we may tore’ 0"

eafily conceive, if we confider the
frame and manner of this 12 wheel’d
eagine. Suppofe ‘that imeachaxisor -
nut; chere were ‘ten teeth, and on eachr
wheel a thoufand’ then the fails of

this engine muft be- turned a hundred’

times, before thie firft wheet (reckon=

.
L
;o
C
\

\



~ drchimedes ; or,  Lib. I, ’
ing downward) could be moved
round once, and ten 'thoufand times
before the fecond;whegl cin finifh one
revolution,: and fo through the 12
wheels, according to .this multiplied -

‘proportion.

.So that befides the wander which
there isipthe force of thefe Mocha:

“nwal motions, the extreme flownefs

of  them is no lefs admirable ; If a
man confider that a body would re-
main in fuch a conftant dire& mo-
tion, that there could not be one
minute of time wherein it did notrid
fome fpace, and pafs on further, and
yet .that this body in-many years to-
gether {fhould not move fo. far as an
hairsbreadth. - ;. -

Which notwithftanding may ‘evi-

dently appear from the. former .in-

e,

ftance, For fince it is a,nacural prin-.
ciple, thar there can be no: penetaa-.
tion. of badies; and finge itis fuppos
that cach of the parts in ¢his e«
gine do-touch one agother in thels fizs
perficies,, therefore it muft neceffarily
follow ;- thas the weight does beg!:g
and

l -

A T B /

<~ ¥y o7 B -




" Cap.16. Mechaiiical Poivers; 114
and continueto move with the power; -
and’ (howeverit is infenfible ) yetic
s cettdin chere muft be fiich a mation

i foextremely {lo6®, asis here fpecified.

i Sofull isthis art 'of rareand incredible.
fubtiledes. - . .

.1 kilow it ié the dffértioniof Car= 5, a0

- dan, Mlotus valde tarii, mecefarioquie- tase reric

. tes habent intermediai. Excreme flow 49.é 41

-~ motions have neceffarily fome inter-

| ediate, ftops and refts ¢ But this is

. only faid, not proved ; and hefpeaks

it from fenfible experiments, which =

- in this cafe are fallible, Ourfenfes.

* being very incompetert judges , of

the feveral proportions, - whether

§reatnefs of littlenefs; flowhefs or

wiftrtefs, which there mdy be &-
mong tﬁhﬁih nature: For ought
we know, there may be fome Orga<

. #ical bodies, as much lefS than ours;

. asthe earth is bigger. . We {ze what

 {¥range difcovérics of exirere minued

. bodies; (aslice;, whus)-womms, imites;

, midthelike ) uré madeby ikie Micro<

. [eope, whersin thait feveral patts

. €whichare altogecher invifiblé td thé

d S b€

Y D~ T T
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bare eyt ):will.diftin&ly appear: and

ﬁéfﬁél{: there may; bwrﬁg:a infeds

that live upon them gs.they do upon

us. "T,is. cetr,taiwfbacwf%nﬁs arecx-

tremely. difproportioned for compre--

héndiny tthwgglc ggﬁ:pa?g and lati-

. tude of things. . And:becaufe, there

- may be fuchdifference in the motion as

" well as in the magnitude of bodies ;

. therefore though fuch extreme. flow-~

nefs may feem altogether impoffible

to {enfe and common apprehenfion,

yet: this can be no fufficient argument
againft the realigy.ofic, , - .

. CAPXVIL
Of fwifinefs, how it'may be imereafed
.20 any kind of proporsion. Comcers-
ing the great force of Archimedes héis
~Engines. Of the Ballifts. R
'Y that which hathbeen already
Jexplained concerning the flownef
of motion, we may the better under-
- ftand. the nature of.fwiftnefs, both
~-of them’ (as is the pature of oppo-
. L - fites)

¢ / ‘
. / £ £ 4
. ..f ,ry- ' /

;S
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Cap. 17. -Mechanical Powers.

~ fites) being produced by contrary cau-

fes. As the greatnefsof the weighe
in refpe€t of the power, and the great
diftance of the power from the fulci-
ment, in comparifon to that of the
weight, does caufe 3 flow motion : So
the greatnefs of the power above the
weight, and the greater diftance of the
weight from the center, in compari~
fon to that of the power, doescaufea
fwift motion. And as it is poffible to
contrive a motion unto any kind of
flownefs, by finding out an anfwerable
difproportion betwixt the weight and
wer : fo likewife unto any kind of
wiftnefs. For fomuch as'the weighe
does exceed the ?ower," by fo mixch
will the motion of the weight be flow-
er ; and fo much as the power does ¢x-
ceed the weight, by o much will the
motion of the weight be fwifter. =~

I3 h

1
R T I



18 drchimedes 5 or, " Lib. I,

_In the Piagram fet down befare,
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 fpace of time,where-
in the powerdoes move from Fto G,
the weight will pafs from C to B.
Thefe diftances having the fame dif- .

roportionunto one another, as there

is betwixt AF, and 4C, which is
ippofed to be .%uadmple._ "So that
nthis example, the weight will move

WO oo R R ‘fo‘u;'




Cap. 1.7-.-' Mechanical Powers,

four. times {wifter than the power,
:And according as-the power does ex.
-ceed the weight in any greater dif°
-proportion, fo will the fwiltnefs of

the weight be augmented.
Hence may we conceive the rea.
fon of that great force which there

119

is in Slings, which have fo mucha

%reater {wiftnefs, than a ftone thrown
rom the hand, .by how much the end
of the Sling 1s farther off from the

~ fhoulder-joynt, which is the center

of motion.  The Sacred hiftory con-
-cerning Devid’s viory over Goliah,

-may futhiciently evidence the force of ¢

‘thefe. Pegetius relates that it wasu-
fual this way to ftrike a man dead,
and beat the foul out of his body,with-
out {o muchas breaking hisarmour,
or ferching blood, Membris integris
lethale tamen vulnus important, ¢ fi-
ne invidia [anguinis, hoffis lapidis iitu
inteyear. ‘

18am. 1y,

9.
Llpft‘ﬂ! Poe
lior., I, 4.
Dialog. 2,

Inthe ufe of thefé, many of the An.

‘cients have been of very exquifite and
admirable skill. We read of feven hyx-
dred Benjamites left-handed, that conld

. Ly fing

Lo
\ : o \oa

Judges ':.:0:

16,
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| Sing-a fone at a4 hasrs byeadth, and not
mifs. And there is the like ftoried of

. a whole Nation among the Irdisps,

&n‘ﬁ

Bdare.

Diodor, Si-

cul. Bibli-
- oth ls.

L. Fiorus
Hi%l 3.
cap. 8.

who from their excellency in this art
were ftiled Baleares. They were fo
ftri€t in teaching this art unto their
young ones, Uf cibum puer & matre non
accipit, nifi quem ipsi.monfirante per-
cuffir, That the Mother would not give
any meat to her child, till (being fet
at fome diftance ) hegould hit j¢ with

Fo. Boemnus ﬂlngmg. ’ : '

Aubanus
de moribus

gensium,

- L3626

2 Hiff. 1 4.
® Hiftor.:
Chilias 2,

For the farther illuftration of this

fubje&, concerning the fwiftnefs of
motion, I fhall briefly {pecific fome
particulars concerning the enginesof
‘Warufed by the Ancients. Amongf
- thefe, the moft famous and admira-
ble were thofe invented by Archi-
medes, by which he did perform fuch
ftrange exploits, as (were they not
related by fo many, and fuch judici-
ous Authors) would fcarce feem

.33 credible even to thefe more learned

ages,  Thealts ofthat famous Engi-

_ meer, are largely fer down by * Polyb:-
#s,® Tzetzes, Proclus, “Plutarch, “Li-

1




Cap. 19. Mechanical Powers,
2y, and diversothers. - Fromthe firft

121

of whom aldne, ‘wemay have fuffi- .

cient evidence for the truth of thofe

- relations. - For befides that he is an

-Author noted -to be very gravé and
{erious in his difcourfe ; and does fo-
Jemnly promife. in one place that he
‘will relate nothing but whateither he
himfelfwas an eye-witnefs of, or elfe
what he had received from thofe that
were {0 ; Ifay, befides all this; it is

Hiftor Ly
]'.-lxta Mis
tium.

confiderable, that he himfelf wasborn

not above thirty years after the fiege
of Syracufe. And afterwards ha-
ving occafion to tarry fome weeks
inthat City, when he travelled with
Scipio,he might there perhaps fee thofe

engines himfelf, or at leaft take his

_ Information from fuch as were eye-

witnefles of their force : So that there

can be no colourable pretence for any |
one to diftruft the particulars related -

of them. , .
Inbrief, the fum of their reports
is this: Whenthe Romaxn forces un-

der the condu& of Marcellns, had laid -

fiege uoto that famous City, ( of
B ‘ which

\

< 3

'
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Cz1Rhod.
Ant. lelt.

1. 2.c.16.

Pluteus.

Teftudo.

which both by .their former :fuccef.
fes; and:cheir [peféntﬁke ; -they
could not chufe 'bue promife them-
felvesa fpeedy victoty:) ; yet the arts
of this oge Mathematician,: notwith-

_ franding all cheir -pdlicies and refo-
; Jutions did ftill beat them back torcheir

great ‘diﬁdvamaFa. ~ Whether they
were near the wall, or farther from it,
théz-»‘wexe‘ ftill expofed to the force
of his engines, % ugredr doerimag, %
éryu‘g v | & ,uo'qu LTedXTSS ARPEG~
xd‘«{e wese s Stas ’6'}1387@;, AN 15\,
NépSepe T8 wAeisss durdy. From the
multitude of thofe ftones and arrows,
which he fhot againft them, was he
ftyled éxwrivyep, or Briarews. Thofe
defenfive engines that were made by
the Romans in-the form of Penthoufes
for to cover the aflailants from the
weapons of the befieged, thefe would

“he prefently batter in pieces with

great ftones and blocks. Thofe high-
towers ereted in fome of the fhips,
out of which the Romans mighe

- more conveniently fight with the de-

fendants onthe wall, thefe alfo we:‘-g
' o

N |
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123

{o broken by his engines, that no

Cannon or other inftryment of Gun-
powder, ( faitha learned man) had
they been then in ufe, could have done
greater mifchief. In brief, he did fo
moleft .them with his frequent and
prodigious batteries,that the common

Sir Walt.
Raleigh

1.
¢.3.felt.16.

foldiers were utterlydilcouraged from

-any hopes of fuccefs.

What was the particular frame and
manner of thefe engines, canpot cer-
tainly be determined ; but to contrive
fuch as may perform the like firange
effells, were not very difficultto any
ane who is throughly verfed in the
grounds of thisart.. Though perhaps
thofe of Archimedes in refpe&t of di-
vers circumftances, were much more
exa& and proper for the purpofcs to
which they were intended, than the

til and ingenious above the common

fortof men. ,
’Tis probable that the general

kindof thefe engines, werethe fame

with ;hqﬁ; that were ufed after-

invention of others cou!d be; He
- himfelf being {0 extraordinarily fub-

wards -

-
.
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124 Archimedes ; or, Lib. I:
wardsamong(t the Romans and other
Nations. Thefe were commonly divi--
ded into two forts: ftyled.

S Ballifte.
L Catapulte. - ‘
Vid.Naw- - Both which names are fometimes

. dzumae

i uled promifcuoufly ; but accerding
‘finrl 2 to their propriety + Bal/iffa does fig-
am' % nific an engine for the fhooting of

BiArey ; ; :

B ftones), an Catapuita for darts or
: arrows. \

M’ The former of thefe wasfitted ei

mvreiCo- The former of thefe was fitted ei-

ae-  ther to carry divers leffer ftones, or
Pundiba- elfe one greateft one. Some of thefe
:;&Pm';engines made for great ftones, have

) been proportioned to fo vaft and im-
menfe a weight, as may feem almoft
incredible : which occafioned that in
Lucan, .

At [axum quoties ingents verberis iffu
: : Excutitur, qualis rupes quam wvertice montis -
lib.3 Abfcidit impullu ventorum adjuta vetuftas,
. Prangit cunBarumes ; nec tawtum corpora preffa
Exanimat, totos cum [anguine diffipat artus.

With thefe, they could eafily bat-
ter down the Walls and Towers of
any Fort. So Owid. ' '

' : Quam

14
.




RS L=

- ried of drchimedes, that he caft a ftone

Cap. 17. Mechanical Powers.

- Qauam grave balliffe mania pulfss
L opHs. S .
And Statius—— Quo turbine bellica
. quondam,
Librati faliunt portarsm in clansfira
molares. . S
The ftones that were caft from theéle,
were of any form, Exormes ¢& fepul-
chrales, Milftones or Tomb-ftones.
Sometimes for the farther annoy-

~ anceand terror of any befieged place,

they would by thefe throw into it dead
bodies, either of men or horfes, and
fometimes only parts of them, as mens
heads. '

Athenens mentions one of thefe

Balfiffe that was proportioned -unto
a ftone of three talents weight, each
talent being 120 pounds (faith Vi
truvins) {o that the whole will a-
mount to 360 pounds. But it is fto-

into one of Marcellus his thips, which
was found to weightentalents. There
is fome difference amongft * Authors,
concerning what kind of talent this
fhould be underfiood, but it is certain

L that

125

. .-‘ -: )

LipfiusPo-
lorcet.1.3.
Bial. 3.

4

oyl

Archit.l.
1o.c ult,
Ablbor Jy-
xariray-
ToV,

Plue. Mar-
cell.

* Dav. Ri-
valtus Co-
meninAr-
chim. O-
per. Ext.

-
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Naudzus
defludio
Milic.1.2.

EY
3

thatif Plutarchstime; (from whom
we have this relation ) one talent did
amount to 120 pounds (faith Suidaes )
according to which account, the ftone
it felf was of nolefs than twelve han-
dred pound weight: A weapon (one
would think ) big enough for thofe re-
bel Gyaiits that fought agdinft the
gods.Now the greateft Cannon in ufe;

oes not carry above64 pound weight,
which is far fhort of the firength
in thefe Mathematical contrivances,
Amongft the Turks indeed, there have
been fometimes ufed fuch powder-in-
firuments, as may equal the force

-~ of thofe invented by Archimedes. Gab,

Naudess tells us of one bullet fhot
from them at the fiege of Conflanti-

nople, which was of above 1200

pound weight ; This heaffirms from
the relation of an Archbithop, who

‘was then prefent, and didfecit; the

piece could not be drawm by lefs than

- an hundred and fifty yoak of oxen,

which might almoft hHave ferved to
draw away the Town it felf.  But
though there hathbeen pérhaps fomie

- Oné
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one or two Cannons of fuch a prodi-

- gious magnitude, yet it is certain that

the biggeft in common ufe; doescome
far fhort of that ftrength, which was

. ordinarily in thefeMechanical engines.

There are divers figures of thefe

. Ballifie, fet out by Vigetius, Lipfins,
and others ; but being without any ex- Milic1.1o
~ plication,it is mot very facil todifcover
. inwhat theirforces'did confift,

Thave here exprefled - one of them

. moft eafic to be apprchended; from
the underftanding of which, you may °

i

Y efts :

127

See Rob:
. Valteuri-
i us dere

C 4.

~ thebetter guefS at the nature of the

o Tha
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o T e w - a o
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That great box or cavity at 4, is
fuppofed to be full of fome heavy
weight, and is forced up by the tur-

- ning
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ning of the axis and fpokes B C. The
ftone or bullet to be difcharged being
ina kind of fling at D, which wher
thic greater weight 4, defcends,will be
violently whirled upwards, till tha¢

end of the fling at E, coming to the.

- top; will fly ‘off, and difcharge the

ftone asthe skilful Artift thuld di-

rettit.

< e . “ s o PG

€ AP, XVIIL

12g

Caz_:cemﬁtg ‘the Catapuite, or Engints

. for Arrows.

| T H E other kind of enfine wis
o called Catapulsa, >m wérzug,

. which fignifies'a fpear or dart, becaufe
ft was ufed for the fhooting of fuch

- weapons : fome of thefe were propor-
“tioned unto fpears of twelve, cubits
long ; they did carry with fo greata
force, utinierdum nimio ardore feintil-
lant, ( faith Ammianus ) that the wea-
ns - difcharged from them were
ametimes(if you can believeit) feren
firc by the fwifmelfé of their my

NN\
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|
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Diod. Sic.  The 6rfk invention of thefe is camy
f‘?{:mh‘ monly alcribed vo Diomyfius the yhuns
Sudusde ger, Whois faid to have madg th,e[ﬂ
Invert Re- amongft hiis other preparations againg
wml 2 Carthige.  But we have good reafon
to. think them of more ancient yj
becaufe ‘we read in Scripture, that
Vzzish made in Fernfolem , engines
»Chron, invented by cinning men, to [bogt, a-

26.15.  rows and great flomes withal ;- 'tho it
- is-likely-thefe inventions were much
bettered by ;[bq cxperiencc, of after-

ages. .,
*~ The uftal*form- of thefe Catapal-
£#, 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 thefé other engines. ’Tis
sirEranc, Telated-of the Turkilh Bow, thac it
Bacon's . gan ftrike an ‘arrow througha piece
2‘;'7’: ~ of ‘fteel or brafs two inches thick ;
""" and being headed only with twood,
SR - ﬁ;t:rges Timber of eight "inches.
« . ... ‘Which though it may fecm incrgc:ei-

y
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ble, yet it is attefted by the experierice
of divers unque'"honablc witnefles..
Barcley in his lion animorum, a man
of fufficient credit, affirms; that he
wasan eye-witnefs, how one of thefe
Bows wnth 4 little ‘arrow did g)nerce

through a pieceof ftecl three

ngers
thick. And yet thefe Bows being

fomewhat like thelong Bows iti ufeea~
mongft us, were bent only by a mans'
immediate ftrength, without the help
of any bender or rack that are ufed to

others.

Some ‘Turhjb Bows are of t“hatr

ftrength, as to pierce a planlcof fix i<

.ches. in :hncfgn;fs,‘ (I fpeak ;what 1.

Lt M Fo. Grea've:mhls

havq en )

 Pyrompdogsaphss.. How much’ greater

force then may we conceive to be i M-

;preﬂ"ed by.the CﬂW"?‘ ?

1., Thefe were fpmetimes: framcd‘ for -

the dklli‘«harga% oftwc;‘or threcarrows -
;ogq;agr that eac thepumg Wi

bgd;re&’ed ugtpa Eygrala:m, Bugje .

eI eseafie socontrivet

. Jike maanper. for the camagc qf tvécn-
ty afmws, or mor%, agin d:ns ﬁgurg;
T Bo

~

[

vy

-

U

the:



132 drchimedess or o Lib. 1

¢

*wi wss  Boththefe kirds of engines when
beore fild they were ufed at the fiege of any
Diislindof City , were commonly carried ina |
Zwra wes great wooden Turret (firft invented
£ f:‘,f;, “ by * Demetrins). It was driven-upon !
Cyprus, four wheels av the bottom, each of
;f/frﬁiff'; its fides 'being forty five cubits,- its
Disdorss._ height ninéty, -The whole was divi-
_ Sicul Bib- dedintomine feveral partitions, -every
" Jioth.120. ghe-of which did- contain - divers en-
‘ gines for battery : from its ufe in the
; _battering and taking of Cities. it is
o - ftiled
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Cap. 18. Mechanical Powers. ‘l

filed by ..the. name of - Hekpolis,

. He that womld be; informed in the
nature of Bows, Jet him.confult M.z,
fennus de Balliftica & Acontifmologia,
where there aredivers fubtil inquiries
and demonftrations, concerning the
firength required to the bending
of them to any diftance ; the forck
they-have in thg difehagge; according’
to feveral bents, the firength requi-
redto be in the ftring of them, the fe-
veral ‘proportions’ ¢t fiviftnefs and

diftance in anarrow fhot vertically,or
horizontally, ortranfuerfally, : - ..
“ Thofe ftrange effelts of the Tun-
kifb Bow (meationed before) fo much
exceeding the force of ‘others,  which
yet require far greater | ftrength for -
the bending of thém,:.may probably.
beaferibed either .to- the.  matural
caufe of attraitionbyfimilstude of fubs
famee (as the Lord Becon conjectures);
For in thefe éxperiments the head of
the arrow fhould be of the fame.
fubftance ( whether ftecl or woad )
with that which it pierces; Orelfs
to that juf proportion- betwixt , the
e K 3 - weight
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wieighe of théarrswy ardchefirdmbth.
of t%é bow,~wh1ch vouft needs pauch
Conduce 10 ftffe‘fferce’éﬁ it, and mey
?érha ps be thore exatlly dﬁcovered

A" thie(e, thall it -l eommonly in'er
ﬂ‘lérS' R R S b e nsh Lo

Laiad ot et bunrpet dignoat
ooty TR G mﬂﬁ'ﬁ‘
W RIS TeeR xc" L u}'m ""'l‘] i1

!,u

4 c‘a art on fge[é 6 em') fn
Mgtfe{f, qu zf(tqj?’g - powd r z)'g’fm-
meﬁt:now l!’(l LI BT T 15
Y T fhall mbhnlwgtthbt;mpemf
B ‘nerit to infusiefomewhasicohver-
fing. the :advantages: andd)fadvam
gesi:betwn‘:':d .¢h iﬁhgaiy affenfive
 engines, uicd wmong 1AAWBBS
ok of theflater agesil: o' ol
... Imwhich mquiryshere aresiwd pam
ucﬁlarsvobe liefly eXxaminedg ol
:* 410 Theforee of - theft feveral: cale
ﬁm’ancés, or the utmpf thadmay . bd
doheb them, ' bl Timers o
(Qr7e Thezr priteyorthe greamdé
gheichiarges reqaired ameo, them;
= i” *As’ for the fmm of the&nncx—
:)ra o :’. ‘_ : Cﬂt

\
.
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ent inventions, itimay.fufficiently ap4

- Qap.: l;9i:"M:cba'uiéal Powers. 1 1§

pear. from shofe many eredible nelas. -

tioas “mentionkd before -;: to which
may be added thatin Fofepbus, whicls

he fets down from'his owneyefight,; })é Bello

udaico, /.

being himfelf a ¢hief Captainiac-the 3.9,

fiege of Feeapara, where thefe:events

muititude of 'perfons, who were flaid
by thefe Romen :Engines, being: nov

able to avoid their force, -by: redfch

they were: placed. fo far off,  and out
of fight; befides this, they.did alfo
aarry-fuch gredr ftones, with fo great

" happened: Hetellsus, that befidesiba -~

a violence, that they did. therewith

battér:down their' Wallsand Towers,
A greatbellied woman walkingabout

the Gity in-the day-time ; had her |

child ftruck out of her womb, and

carried half a futlong fromber. &fol-

dier ftanding by his CaptaineFafephus,

. amvhe walf had his head firuckioffby

another | fione:fenr-from thele Roman
Eagines, 2nd his brains. carried ohice
furlongs oftt w oyt vl

o= ~ ¢
3. *

o thi!np’m‘poﬁ‘: Cardin .rélates Devariet.

out of Lmwnianws Marcellimns ;- Tanto
RSN K 4 \ impetn

l12.c358
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smpesss fertar lapis us: uno /'w'/b lapide.

quamuss. dntills barbari fuerint b eo,
defliteruns. 4 pugna & abierant.- Many
.. foreign people being {0 amazed at the
- firange force of thefe Engines, that
they durft notconteft with thofz who
were maftérs of fuch inventions. *Tis
frequently afferted, that bullets have
been melted in the air, by that extre-
mi?{ of violent motion impreft from

thefe {lings. B
. Fundigque contorto tranfverberat aéra
plumbo, .
Et mediis lignide glandes in nubibus
- errant. . . , L0
.80 Lucan, Ipeaking of the fame

- Engines. ~ - - ,
© Inde fuces & [axs volant, [patioque

. folute, - i

Meris & calide liql/af;;!k pov)kre

~_glapdes, : : -

‘ Wghic‘h relations, though they may
feem fomewhat poetical and impro-
(bable, yet'A:;ﬁatle himfelf: ( De Cals;
fib.2. ¢. 7. ) doth fuppofe them as un~

~ queftionable. ‘From whence it may
~ bg inferred,that the force ofithefe Epe

.

}
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rathes )exgeed ;hamcomq
ouof our. Guppowder 1nveptHons..
- Add to this l:bat: 0 u;;on of 3 learn, -
ed man ( wluc l beorq) shag
Archimedes in the g mmg[e sir Wale,
g:n more gnl{]éhnege‘;m his Etl: "Z:&
could haye been wroughg y,ar_ €3
. Cannons, had they been, then in, 156 ge
" In this perhaps thcre may. be fome flomana.
dnﬁdvantage, becaule thele Mathe-
matical Engines cannot, be o cafily
and fpeedily wound. up, and, fo,cer~
tainly levelled asthe other may. -
2. As for the price or. charges of
bOth thefe, it may be conﬁdcrccl un-
der shreeparticulars ¢ .,
. 1., Their making. . . .-+ -,
‘2. Theif carriage. or conveyance..
? - Thei charge and difcharging.
~ In all which refpeds, the Cannons.
now. in ufe, areof much greager coft.
than thefé otherinventions. - . . .

1, The making or, price of thefe Gun-
powder inftruments, is extremely ex-.
penfive,as may beeaﬁly judged by the . -

'gxght of their mg;egals‘ ‘A whole,

) Cannon
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emmrdexghmgacbmmonty o6 5
aﬂﬂﬁ(?armon Keon Wel'm*

foveérin'3odo;which w ether

o nt“%b foiron orBraks] muft nesdy B

rr' A very Coftly, ok for: the ‘matter: of

", shienhsT Befides thi farthet charged kel

‘7 } hlréd' ‘@r the form: énd ‘thiddnBeof

hefir) IwhrieH ity the'whole winfFabeds

')

~=’ m ;nt to feveral hundred pousdlsf

s théfe Mathematical iﬁlrédtl,-
on§ dnﬁﬂmg chiefly of Timber‘
atd Cordls, may be much more cheap‘

“made; The feveral: degraes UBE
them which fl) difover in propofs
tion tb the ftreagth-of thoﬁ‘()r
, bemg ‘it the leaf¥ rem ititnes cheap
’ that is, ten Engm&s‘ ‘thiat - Thall of
equal force cither- g54' Carinen or-De-
mucanaon; Culvétin or’ Dethiculve-
rin, ihay i)eﬁ‘amcd at the femé ptlcc
tht bﬂeof' thefe willkimouft to ¢ 'Sa -
that' §n: this - refpe& there 1sa greﬁt’
- inequality., - .7t
2 As for tﬁe-(ﬁﬁ‘mge ot e«mbey-

ance§ 2 whole:Caron ddds requird

a?'thé fealt go ‘miei;? o "¥6Tonfes fort
tﬁed}mghc oftit} @Half Cannda 56 -
S _men,

L L

_— T A D ESpu o2
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iert; 05 Horfes .2 Gulveiin g men,

o 8- horfs ;-2 Pemiculvexin: 36 anen,

or 2, hofes ;- Suppeling the way 1o

be hard and plainy;inwhich netvith-

ftanding shemorion willbe very

~ Bur i ¢he pallage |proye rifing and
&qérs ox;- #owsmipnd diry; thﬁnnhg

will require a much greater fireng

wnd - chasge: for-shp, conveyance of

shem. -,u)‘h’lnrﬁamhe&@dm;ﬂvmii '

o are incthemfelves mMoxe dight: Kif

there. be (pﬁqeﬂ@ﬁ ﬁmtl}?d“ﬂlgb@(}f ,

gt:mazbmag;mﬁly; sakeniafundetinte
veral parts, . Asd)beflides theirimal

teridls ;axe: to be.found evaryowhare,

{o that ‘they{need: nor-bencarsiied up

aad downae all, bucomey he esfdy.

made jn the: plage:whett they -areto

be uled, ¢ o d%0 ey omry ety

' 3. The materials required to the

charging of thefe Gun-powder in-

firuments are very coftly. A whole

Cannon requiring for every charge .

4o poupds of powder, anda bullet of

64 pounds ; a half Cannon18 pounds . -

of powder, and abullet of 24 pounds ; . .

a Culverin 16 pounds of powder, and

e T L ‘ o v . . abullc;
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a.bullet iof - 19 pounds; & Demicul~
werin g pounds of powtlérand a bulltet
of 12 pounds: whereas: thofe other
- Engines thay be charged only with
flones; oy ( ‘which miay ferve for ter-
rourdwith'dead badies; or any fuch
materials as ¢very: place will afford
withoucanycoft, =~ .. ¢
> Sothen, putall thefe together : If
itbe 1o dhit ¢hefe ancient: mventiods
did noccomie thore of thefe'other in rea
gard of force, -and if they do fo much
excel ther in divers others refpe€ls ;
It: fhould - feetn 'then, that they are
much more commodiéus than thefe

. labe inventions,” and(houtd be pre-

ferred before'them, - 'But ¢his entjuiry
-cannot be ‘fully determined ‘without
particular experience of both,.

. 3 ,
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tificial motion, a5 mdy be eqmally

: -~ S IS ] g ¥ PV RISk ' ,-,:s' . .
i’lf it 'is poffible £o comtrive fych'an
V) ¥ :
»

bedvens.

| 148

LI SO

Jiotft with the fuppofed mokion of shé

T OR :the conclufion ofthisDnil |
' icoutfe, 1 {haltbriefly ¢xamine(as

before coneerning flownefsy whesher

it be poffibteto contrive fucham ar-

tificialmotion;>asmay be equal unto
the fuppoled fwifinefs of : che hea-
vens. This queftion hath been.for-
-merly propofed and anfwered by:Car-
dan, wheré he applies itunto the {wift-
-nefs of the Moons Orb ; but that Orb
being the loweft of all, and confe-
-quently - of a:dull and fluggith nioti.

-on, in comparifon. tothereft 3- chere-

fore it will perhaps be'more-conveni-
ent to-underftand the queftion:con-

cerning the eighth {phere or ftarry.

heaven.

For the true refolution of this, it

would be firft obferved, that a mate-
rial fubftance is altogether incapalt-
: b
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7%e earth
# Planet,

PrOp. 9.

A SN

ble of fo greata celerity,
aferibed to thy @oeleffiat)Orbs, (as I

have, groved el?whmg. Andehorg

fore the guary is not to be tindgrftood
for any 1eal and éxperimental, ‘but
only notional and Geometrjcal éon-’
trivance. : o
' Noit sthat thin fwiftngfhiof motion
tpy: be: abus, increafed ,:1agcordiny

to .any. conceivatile. pioportion, Wil

be manife from what hath beem .

s is ufually-

formerly delivered  concerning the | - |

?rofund'sf and natire of ; flownefs and
wiftneB. | -For accarding as we (hall
fuppofd:-she power 40 -exceed the

weight'; . fo may the mbtion of the
weight, be fwifter tben that of ‘the |

powst.c. . o val uilr o
. <But. to- anfwer ; more “panticulas-
?wr Leg uvimagineevery-wheel inthis
fallowing figure to Haye ‘an hundrad
" feesluin &y and every nusten: .

PITIROR N el LT Sy
ECRINT B TE 1N S I ORTEICINL FRNCEER SO

.

;i‘;"f"v’)‘.i
T R TSR T B :
b ; ,1_? i 2
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It may then be evident, that one
revol.irion of the firft wheel,will turn
the nut, and confequently the fecond
wheelon the fame axisten times, brh;

) o third .
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third wheel a hundred fimes, the

fourth 1000 times, the fifth rooco,

the fixth a hundred thoufand times,

the feventh 1000000 times,the cighth

10C 60000 times, the 9** 1000000c0
- times, the Sails Too0cc00Co times;
So thatif wefuppofe the compafs of
thefe Sails tobe five foot,or one pace;
and thatthe firft wheel is turned about
after the rate of-one thoufand times in
an hour: It will thenbeevident, that
- the fuils fhall be turned reeccccoococs
times, and confequently fhall pdfs
100cooooo miles in the fame fpace.
Whereas a ftar in the £quator ( ac-
carding to common Hypothefis) does:
move but 42398437 milesin an hour;
and therefore it is evident that ’eis

ffible Geometrically- to contrive
fuch an artificial motion,asfhall be of
greater {wifinefs than the fuppofed
revolutions of the heaveas. :

DEDA-
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"DZEDALUS; -
o . ,~‘4;' OR, - P ) 1
" Mechanical Motions.
 The Secomd Bk,

. CCHAP L= oo
The diveys kind of Autbmati, or Self~
" smouvers.Of Mills, and the contFivance
" of feveral motions by rarified air. < A
| brief digreffion conterning windiguns,

Mongft the variety of artifi-,
- cial motions, thofe are of
- moft ufe and pleafure, iif
' . which, by thie application of
fome continued ﬂrcn;;;_th, there is bes
fowed a regular and lafting motion. -
_Thefe we call the cvrouats, or felf-

. meovers: whichdameinics ntmoft 142

titude , is fometimes afcribed ufitd
thofe motions that are-contrived from

t4

the ftrength of. living creatyres, ds

Chariots; Carts, &c. But ifyits ftrict-
pefs arid propriety; it is cgly applia-
ble unto fuch inventions; whereinthe

inotion i$ cdufed either by foiﬂéthiﬁf
L o thidk

Hi

»

5
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Dadalus; or, Lib.1L
that belongs untg its{ gwn frame, or

“elfe by fome external inanifnate agent.

Whence . thefey curouar areeafily
diftinguifhable info two forts. ..
1. Thofe thataremoved by fome-
thing which is -extrinfecal unto their
own frame, as Mills by water or wind.
2. Thofe that receive their motion
from: {fomething that does belofig to
the frame it felf, as Clocks, Watches,
by weights, fprin%_s, or the like. -

-

.

‘midhy excellent inventions: ‘In che re-

‘cital of them, ['Thalfinfift chiefly.on

“fuchas are mofkgminent for thejr ragi-

ey and fubriley, e K
2 Amongft the dumiteerz that receive
their motion from{ome external agent,
thofe of ore common ufe are Mills,

" And firft, the Water-mills,which are

thought to be before the ather;though
‘neither the firft” Author, *nor {6 much
‘as thé time wherein they were inven-
ted is fully known, "And therefore
Polydir Virgil tefers them amonglt
other fatherlefs inventiohs.  Pliny -
deed’ doth mention them'; as being
commonly ufed in his time, and yet

. others

- Of both which forts t here have been’
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others- affirm- that Bel/ifariss in the
reign’ of: Fuflinian, did firft-invent _
them:; whence Pancirallus concludes, De repett.
that it is likely their ufe was for fome 1™ **
fpace intermitted, and being afters
wards renewed again; they were then
thought to be firft difcovered.
" However. ’tis certain, that this in
ventien hath: much abridged and ad-
vantaged the libours of men,. who
were- before condemned unto this'fla:
very, as now unto the Galleys. " ‘And Ad Btk
ssthe force of waters hath been ufeful .
for this,fo likewife may it be cantrived
to divers other purpofes. Herein doth
the skill of - an #rsificer. chiefly confift
in the application: of ithefe common
motions untdb various .and 'beneficial
ends, making them ferviceable. not
only- for the -grinding of corn; but
for. thepreparing of ironar other oar,
the making of paper, the elevacing of
water; orthelike,...- = . .

"To this purpofe alfoare the Mill
thag are driven by wind, which are
fo much more iconvenient -than the
other;: by haw, much their fitudtions
ce L a may
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may be more eaficand common. The
motions of thefe may likewife be acs

- commodated to as various ufes as

the other, there being fcarce any laz
bour, to the perfotmatice of which
an ingenious’ artificer cannot: apply
them. To the fawing of Timber, the

lowing of land,. or any other the like
ervice, which cannot be difpatched
the ordinary way, without much 2ol

and tedioufnefs. Andit is a wonder- -

- Fulthing to confider, how much meas

-*" laboursmight beeafedand contrafted

Maercel.
Vrank-
hein Epift.
ad Joh.Er-
Rneitunm.

!

infundry particulars, iffuch as were
well skilled in the principles and pras
&ices' of thefe Mecharical experi-
ments , would bus throughly. apply
theit ftudies unto the enlargement of
{uch inventions. : . o
There are fome other motions by
wind or air, which (though they are
not fo common as the other), yet
may prove of excellent cutiofity, and
fingularufe. Such was that mufical
mitrament invented by Germelius: Dyea
"ble, which being fetin the fun-fhirte,
would of it felf render a foft” and
_ st pleafang
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pleafant harmony, but being remo-
ved intp the fhade would prefently be- ke s,
come filent. The reafonofit was this , “Memnon,
the warmth'of the fun, working upon i Egypt,
fome moifture withinit, and rarifying > .
the inward air unto o great an exten-. frang
fion, .thac it muft needs feek for a vent wofe
or iffue, did thereby give feveral mo- 7, 70"
tions untotheinftrment. . egineo
Somewhat of thisnature are the Eo. fire -
lipiles, which are concave Veflels,con- v an.
fiting of fome fuch material as may nal. .
endure the fire, haying a fmall hole, Sibe
at which they are filled with wa- 75,4
ter, and outof which { when the Vefs 4oth feen
fels are heated ) theair doth iffye forth 4o
with a ftrong and lafting violence.
Thefe are frequently ufed for the ex-
citing and contrating of heat in the
melting of glaffes or metals. They
may allo be contrived to be ferviceable -
for fundry other pleafant ufes, as far
the moving of flilsin a chimney cor-
ner, the motion of which fails may
be‘apElicd tgthe turning of a fpit, or
thelike. ~
But there is a better invention to

L 3 thig
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_this purpofe mentioned ia ' Carded;

DeYVariet. whereby a {pit may be turned( withs

Rerum,

Li2.c58. . Y . 4
ST on of the air that afCends theChimney;

and it may by. .ufeful for- the roafting -

L

outthe help of weights ) by the moti-

of many orgreatjoynts: for as:the

- fire muft beincreafed aceording to.the

quantity of .meat, fo-the force of the

. inftrument will be augmented propor-

-~ tionably to the fire.” In which contri-

vance there are thefe: conveniences

: _above the Jacks of ordinary ufe, =~ *

: ;:notioh; ‘

1. Tt makes little or no noif€ in the

- 3. Itneeds no winding up,but will

conftantly move of it felf, while there

~ .isany fire to rarifie the air. -

3. It is much cheaper than theiother
inftruments that ‘are commonly ufed

_ tothis purpofe. There being required

unto it only a pair of fails, which muft
‘be placed mthat part of the Chimney
whereit beginsto be ftraightned, and
.one wheel,to the axis of whichthe fpit

-

T 1 LSRRIy Ly a1 1111111 TEELEFPRPEL

line muft be faftned, according to this

f?l}qgv;ng Dn gram.

P

, N
- . . K
o e r)



et B et

1
!
j2
v =
i
et
1 A.
. g, ‘
N T
a0 L
= PR '
v T IR - S
T
BT |
| rle e , .
.
E Vi
* R
\ ' 1 -
ol
S Ty

- The miotion of thefe fails may like:

wile be. ferviceable for fundry other
purpofes , befides the turning of a
fpit, for the chiming of bells or other
mufical devices ; and therecannot be
any more pleafant contrivance for

L4 con-
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continual and cheap mufick, It may be
ufeful alfo for the recling of yarn, the

 rocking of a cradle, with divers the
~ like domeftick occafions.’ For (as was

given,it is eafie foran ingenious artifi-

faid before ) any conftant motien beit}lg

cer to apply it unto various fervices.
"~ Thee fails will always move both
day and night, if there is but an

fire under them,and fometimes thoug¥1
there be'nope.  For if the air with-

i

out, be much colder than that within

~ theyoom,then muft this which is more

- warm and rarified, . naturally afcend

blfe by eampreffion , ‘through the “fall
. .. ! o }." 1 3 » k‘:. 0

through'the chimney, to give place

yinto the more condenfed and heavy ,
which does ufually blow in at eve-
1y “chink or cranny, 3s experience
fhews. " o
“"YInto this kind of motion may be
educed all thofe reprefentations of
{iyidg creatures , whether bitds, or
beafts, inyented by Ctefibins , Which
were for the moft part performed by
the motion of air, being forced up,
gither by rarefaction, with fire, or

Vit

[y . /
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of fome heavier body, as water, which
by poffefling the place of the air, did
thereby drive it to feek for fome other
vent. . . '

T canaot here omit ( though itbe not
altogether {0 pertinent) to menti-
on-that late ingenious invention of
she wind-gun, which is charged by
the forcible compreffion of air, being
injeted through a Syringe 5 the firife
and diftention of the imprifoned air
ferving by the help of little falls or
fhuts wichin, to ftop and keep clofe
the vents by which it was admitted.
The force of it in the difcharge is
-almoft equal to our powder-guns. I
have found upon frequent trials.( faith
Merfennus ) that a leaden bullet {hot
from one of thefe Guns againft a
ftone wall, thefpace of 24 paces from
it, will be beaten into a thin plate.
It wouldbe a confiderable addition
to this experiment which the fame
Author mentions a little after, where-
~ by .be will make the fame charge of
air to ferve for the difcharge of feve-
ral arraws or bullets after one a-
e pother,

1

Phanome-
na pney-
matica,
prop- 32
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) nother, by givitg the:air only o

‘much room,as may immediately ferve
to iraprefs a violence in fending away
the arrow or bullet,and then fcrewing
it 'down again to its former confide.
_ment, to fic it far another: fhooting.
But againft this there may be many
corifiderable doubts, which I cannét
ftand to difcufs. RS
. . CAP IL L
Of a failingChariot,that may without her-
- fesbe drivem on the land by the wini,
asfbips areon the fea. . ¢

THE forcéof wind in tliémdﬁdn

i & offailsmay beappliedalfoto the

~ driving of a Chariot, by whicha man

may fail on the land as well as by 3 Thip

- on the water. The labour of horfes.or

other beafts,which are ufually 2 pplied

- .tothis purpofe; -being artificially fup-

mento Ur-
bium, 1. 1.
c .o

plied by the ftrength of winds.

- That'fuch Chariots are commonly

~ ufedinthe Champain plains of Chiza’

De inere-

is frequently affirmed by divers credi-
ble Authors.  Boterus mentions, that
they have been tried alfo ip Spain,

thovgh

r Ve
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shough with what fucce§s he doth not
fpecifie. But above all other experi-
ments to this parpofe that filingCha-
riot at Scevelibg in Holland} is more
eminently remarkable. It was made by
the dire&tioniof szepbinus, and iscele-
brated by many Authors. ¥ alchiss af-
firmsit tobe of fo.great a {wiftnefs for
its motion, ‘and yet of fo great acapa-
<city for its burden. Ut inmidio freto fe-
«cundis ventis commif] s maves, velocitate
nultis par afangis poft e relinquat, G pau-
carym horarsim [patio,vigints aut.triginta
‘milliaria Germanica continuo carfuemeti-
atur, concreditofq; fibi plus minss vecko-
‘wes fex aut decem,in petitums locnm tranf-
ferat, facillimo illius ad clavam qui fedet

‘mutaquaquaverfum minimo labore velis

-commifJumymirabile hoc continenti currus
navigium divigentis, That it did far ex-
: c-ecf the fpeed ofiany fhip, though we
- -fhould{uppofe it to be carried in the o-

15§

* Fabula-
rumdecas,
Fib.g.

pen fea with never {o profperous wind: -

rand chat ip fome few. hours fpace it
would convey 6 or 10 perfons 20 0r 30
-German miles, and all this with very
hieele labour of him that fitteth atthe

i © Stern,
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Pet. Gaf-
fendus.Vi-

Stern, who may eafily guide the
courfe of it as he pleafeth, - »
~That eminent 1nquifitive man Pej.

 reskins, having travelled to Sceveling
for the fight and experience ‘of this -
Chariot, would frequently after with

much wonder mention the extreme
{wiftnefs ofits motion. . Commensorare

Solebat fiuporem quo correptug fuerat cum

w Peirel- vento tranflatus citatsffimonon perfentif-

, ki, L 2,

éere Lamen,nempe tam citus erat quam
ventus.. Though the wind werein it
felf more {wif and firong, yet to pafe
fengers in this Chariot it would not be
atali difcernable, becaufe they did go
with an equal {wiftnefs to the wind it

- felf. Men that ran before it, feemi

to go backwards; things which feem
ata greatdiftance being prefently o-
vertaken and left bshind. Ingwo hours

{pace it would pafs from Sceveling to

Putten,which are diftant from one ano+
ther above 14 Horaria milliaria (faith
the fame Author ) that is, more than
two and forty miles.

Grotins is very copious and elégatit in

the celebrating of this invention, and

the

Ay
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the Author efit, in divers Epigrams.

Ventivolam-Typhit deduxit in aquora navim, (Grotii Po-
Fupiter in flellas, athersamque domum emata.
Interrefre Jolum wirtus Stevinia, nam nec Ep. 19.

Tiphy tusum fuerat, nec Jovis iftud opis.
And in another place, E
Impofuit playfiro vetantem carbafa, malum o 2t

Anpotius navi, fubdidit ille roras ? :
S Scandit aques narvis currus ruit aere prono,
Etmerito dicas bic wolat, illa natat.

Thefe relations did at the firft feem
untome(and perhaps they will fo to o-
thers) fomewhat ftrange & incredible. -
But upon farther enquiry I have heard
them frequently attefted from the par-
ticular eyefight and experience of fuch
eminent perfons, whofe namesI dare
not cite 1n a bufinefs of this nature,
whichiin thofe partsis {0 very com-

. mon, andlittleobferved. © . .

T have not met with any Author who
doth treat particularly concerning
the manner of framing this Chariot,
though Grotius mentions an eleganc Epigze
defcription of it in copper by one Gey- ~
nius : and Hondins in one of his large
Maps of Afia,does give another conje-
&ural defcription of the like Chariots
ufed in china, T

The form of it is related to be very
fimple and plain, after this manner :
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The body of it being fomewhat like
. a boat,moving upon 4 wheels of an e-
qual bignefs, with two fails like thofe
ina fhip; there being fome contrivance
to turn and fteer it by moving a rudder
which is placed beyond the two hind-
moft wheels : and for the ftopping of it
this muft be done either by letting
down the fail, or turning it from the
wind.Of this kind they have frequent-
ly inFHblland other littleVeflels for one
or two perfons to go upon the ice, ha-
ving fledges inftead of wheels, being
driven with a fail ; the bodies of them
like little boats, that if theice {hould
break, they might yet fafely carrya
man upon the water, where the fail
would be ftil ufefulfor the motionrofic.
I haveoften thought that it would be
worth the experiment to enquiré,whe-
ther or no fuch a failingChariot might
not be more conveniently framed with
moveable fails,whofe force may be im-
preft from their motion,equivalent to
thofe ina Wind-mill. Their foremoft
wheels (" as in other Chariots ) for the
greater facility being fomewhat lower
than the other, anfwerableto this fig.
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Tn which the fails are fo contrived,
that the wind from any Coaft will
have a force upon them to turn them
about, and the motion of thefe fails
muft needs turn the wheels, and con-
fequently carry on the Chariot it felf
to any place (though fully agdinft the
wind ) whither it fhall be direCted.

The chief doubt will be, whether
in fuch a contrivanceevery little rug-
gednels or unevennefs of the ground,
will not caufe fuch ajolting of the
Chariof as to hinder the motion of
its fails. But this perhaps (if it fhould
prove{o) iscapable of feveral reme-
dies. , =

I have often wondred, why none
of our Gentry who live near great -
Plains, and fmooth Champains, have
artempted any thing to this purpofe.
The experiments of this kind being
very pleafant, and not coftly. What
could be more delightful or better
husbandry, than to make ufe of the
wind (which cofts nothing, andeats
nothing ) inftead of horfes? This be-
ing very cafic to be eﬁ:[&ed by thotge.,
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theconvenience of whofe habitations
doth accommwodate them for fuch ex-
periments. ST S

| CApP IIL 7,
Concerning the fxed Automata, Clocks,
. Spheres y reprefenting the heavenly
mosrons: The feveral excellencies

“ that are moft commendatle in fuch

. kindof contrivances. | :

- HE fecond kind of avdeeeeroe

4 - were.defcribed to be fuch En-
gines, as did receive a regular and

- lafting motion from fomething be-

longing totheir own frame, whether
weights, or {prings, &, -
- They are ufually diftinguifhed into

%;u‘m, ﬁxéd and ftationary.

vztyerme, movableandtranfient.

1. The fixed are fuch as move on-
ly according to their feveral parts,and
not according to their whole frame;

In which, though each wheel hatha
diftin& rotation, yet the whole doth

ftill remain unmoved. The chiefeft
o - kind

0
f -
|
i . —.‘ .
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kind of thefe are. the Clocks and
Watches in ordinary ufe, the framing
of which is fo commonly known by
every Mechanick, that I fhall. net
trouble the Reader with any explica-
cationof it. He that defires fuller fatif-
facttion, may fee them. particularly

defcribed by’ * Cardan; + D. Flood, ;

and others. .

164

&

Dé vaile
Rerl. §.

The firft invehtion of thefe (faith- - Ur
Pancirollus) was taken from that ex. pt7le -
periment in the multiplication of Repeks,
wheels mentioned in Vitruvius,where: tit.10:

Archiceét

he fpeaks of an inftrument whereby
4 man mdy know how many miles
or paces he doth go in any {pace of
time } whether or no he do pafs by
water in a boat or fhip, or by land
in a Chariot or Coach: they hdve
been contrived alfo into lictle pocket-
inftruments, by which after a .rtian

hath walked a whole day together;

he may eafily know how many fleps

he hath taken. I forbear to eriter up-

on a larger explication of thefe kitid

of Engines, becaufe they are irper-

tiflerit unito the g‘xief‘ bufiinefs :h‘ag
3

L

106, 1§
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I have propofed for  this »difcourfe-
The Reader may {ee them more par-
ticulary defcribed in the above-cited

_ -vlaceof Vitruvius, in* Cardan. t Bef-.
*Subtil  fomius, and others; I have here only

4Thea-

r e, mentioned them , as being the firft

W do arenow inufe. * e
fecet 1. Ofthe fame kind with our Clocks
15.c. 32. and Wartches (though perhaps more

= elaborateand fubtil ) was that {phere
Z"Z;"'é‘; “invented by drchimedes , which did
cero, Tuf-- Yeprefent. the heavenly motions: the

; tl:ul.Quzﬁ- diurnal and annual courfes of the
. '§. 1tem

frumen-  occafion of the chiefeft duziyg7z that

Finem  Sun, the changes and afpects of the

Deoram 1. Moon, &c. This is frequently cele-
% brated in¢he writings of the Ancients,
" particulary inthat known Epigrem of
Clasdian: . SRR

Jupiter in parvo cum cerneret zthera vitro

Rifit, &'ad Superos talia di&ta dedit ;

* The fi Hoccine ‘mortalis progreffa potentia curz?
. :

. Jam mens in fragili luditur orbe labor.
cret force . -

from Jura poli, reramque fidem, legefqueDeorum,
which the EcceSyracufius trantulit arte fenex.
mtim  Inclufus variis famulatur ¥ {piritus aftris,
e Et vivum certis motibus urget o
profed. ertis fnthbu get opus, Per-

o e~

e

<
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Percurritproprinum mentitusSignifer annums
Et fimuldta novo Cynthia menfe redit. +-
Jamg; fuum volvens audax induftria mundaa = -~
Gaudet & humani fidera mente regi, D
Quid falfo infontem tonitru Salmonea miror ?
Amula naturz parva reperta manus,
~ Excellently Tranflated by
‘ T. Randolph.- =

Jove fuw the beavens from'd in & litl Glafs,

. “aAnd laughing, to the gods thefe wordsdid pafsy
Comes then the power of mortal cares fo far ?
In brittle Orbsmy labeurs afied are.
The flatutes of the Roles, the faith of things,
The laws of Gods, this Syracufian brings : T e
Hither by art ; Spirsts incles’d attend R
Their feveral [pheres, and with [et motiens bend .
The living work; each year the feigned Sum,
Each month returns the counterfeited Moon, ’
And viewing now her world, bold indufiry
Grows proud, to know the beavens his [ubjeéts be,
Believe, Salmoneus hath falfe thunders thrown,
For & poor hand is natures rival grown.

“But that this Engine fhould be made
of glafs, isfcarce credible. LaFantins Infliclz.
| mentionin.% the relation of it, affirms ©*

* it to confift of brafs, which is more
likely. Te may be theoutfide or cafe.
was glafs, and the frame it flf of |
brafs. Calius Rhodoginus, {peaking of Antiq ot
¢he wonderous art in the contrivange L 2. 16

M3 _of
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of this fphere, breaks out. into this

fiid- U-  quere; Nonne igitur miraculbrum omni-
;%2{;:{ am maxiwum miraculum eft homo? He
T might have faid Matbematicus : And
colle#,  another to this purpofe, Sic manus
W”"";d ejus maturam, wt natura ipfa manum imi-
{';’"‘ " tatapusetnr. Pappustells us, that Archi=
medes writ a Book de Spheropeia, con-
cerning the manner of framing fuch

Engines; and after him Pofidonius com-

Fo{:e,d another difcourfe on the fame

ubje&, though now either the igno-
rance or the envy of time hath de-

prived us of boththofe works. And

yet the art it {elf is not quite perifhed;

pasit. for we read of diversthe like contri-
‘,i‘}"'{’f’ vances in thefe latter times. Agrippa
oy, affirms,that he himfelfhad feen fucha
Socarden {phere; & Ramus telsus how he beheld
k0,1 "7 twoof themin Paris, the onebrought
g;’ﬂ;habgg. thither amongft other fpoils fram
Arifam. Sicily, and theother autof Germauy,
S Hak. And it is commonly reported, thae
ell.4pol. there is yet fuch a fphere at Serafc
T ﬁt:)ﬁqb in Gprmany. . * Rivaltus relates
§ Devitg DOW MarinusBurgefiusya Norman,made
freime o ofthem in France for the KiAnﬁg

¥ St osr w3 e

—pn
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- .And perhaps thele latter ( faith he)
were more exa& than the former, be-
caufe the heavenly revolutions are
now much better underftood than be-
fore. : Andbefides, it is queftionable,
whether the ufe of fteel-fprings was
koown in .thofe ancient times ; the
application of which unto thefe kind
.of {pheres, muft needs be much more
convenient than weights. . -
Tis related alfo of the Conful
Boethius, that amongft.other Mathe-
matical contrivances, ( for which he
was famous) he made a {phere to re-
-prefent the Suns motion, which awas
fo much admired, and talked of in
thofe times, that Gundibaldus King of
Burgundy, did purpofely fend over
Embafladors to Theodoricus the Em-
ror, with intreati¢s that he would
E: a means to procure one of thefe
{pheres from Boethius ; the Emperor
thinking hereby to make his Kingdom
more famousand terrible unto foreign
Nacions, doth writean Epiftle to Boe-
thins, perfwading him to fend this
inftrument.  Quoties non [ant credituri
. - Mg quad

A

167

Caffieder;
Chron.Pet,
Bertius.
Praf.ad
Confolat;’
Philef -
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guod viderint ? Quoties hanc verita-

- sem buforia fomnia putnbzmt".?. Et quan-

olyd Vire
‘;}% in-
went rerurs
l2c¢5.
Cardan.
Subel.h, 1.

~

do fuerint a flupore converfi, nom aude-
bume [¢ aquales nobis dicere, apud. guos

feiunt [apientes talia cogitaffe. So much -

wereall thefe kind of inventions ad-
mired in thofe ruder and darker times ;
whereas the inftruments that are now
in ufe amongft us (though not fo
much -extolled ) yet do altogether
equal (if not exceed ) the other both
in ufefulnefs and fubtilty. The chief-
eft of thefe former Engines receiving
their motion from weights, ard not
- from fprings, which (as I faid before )
areof later and more excellent inven-
 tion, c
The particular circumftances for

which the Automatsof this kind are

?mﬂ eminent, may be reduced to thefe
our. ... SR .

1. The laftingnefs of their mation,
without needing any new fupply ; for
which purpofe there have been fome
Watches cantrived to centinue with-
put winding up fora week rogether,
orlonggr, .

) 2. The

(
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2. The eafinefs and fimplicity of
theis compofition ;" Art it {elf being
but the facilitating and contrating of

169

ordinary operations; therefore .the
more eafie and compendious {uch in-

ventions are, the more artificial fhould
they be efteemed. And the addition
of any fuch upneceffary parts, as may
be fupplied fome other way, isa fure

fign of ‘unskilfulnels and ignorance. .
Thofe antiquated Engines that did

- confift of fuch 3 necdlefs multitude
of wheels, and fprings, and fcrews,
( like the.old hypothefis of the heavens)
may be compared tothe notions of a
confufed knowledg, which are al-
ways full of perplexity and complica-
tions, and feldomin order ; whereas
the inventions of Art are more re-
gular, fimple and perfpicuous, like
the apprehenfions of a diftint and
thoroughly informed judgment.. In
this rc%pc& the manner of framing
the ordinary dwtomata, bhath been
much bettered in thefe, latter times
-above the former, and fhall hereafter
perbaps be yet more advantaged.
‘ Thefe

A
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Thefe kind of experiments. (like all

. other humane arts ) receivifig additi~
ons from every days experiment.

To this purpofe there is an inven.

tion confifting only of one hollow

orb or wheel, whereby the hours .

may be as truly diftinguifhed, as by
any ordinary clockor watch. This
wheel fhould be divided into feveral
cavities, through each of which fuc-
ceffively either fand or water muft
be contrived to pafs, the heavinefs
of thefe bodies ( being alwaysiin the
afcending fide of the wheel) muft
be counterpoifed by a plummet that
_may be faftned about the pulley on
- theaxis : this plummet will leifurely
defcend , according as the fand by
running out of one cavity into the
next, dothmake the feveral parts of
the wheel lighter or heavier, and fo
confequently there will be produced
an equal and lafting motion, which
may be eafily applied to che diftin-
‘&ionof hours. - -

3. The multitude and variety of

tho{?: fervices for which they mab%
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be ufeful. . Unto this kind.may we -

refer thofe\Watches, by which.a.man
may tcll not enly the hour of the day,
bur the. minute of the hour, the
day of the month, the age and a-

171

{peds of the Moon, &c.. Of this na-

ture likewifio weps theLarum meprion-
“ed by Walchius, which though it
were but two or three inches big, yet
would both wake a man, and of it
felf light a candle for him at any fet

Fab.9.

hour of the. night. - And thofe |

weights or fprings which are of fo
great force astoturna Mill, (as fome
" have been contrived ) may be eafily
applied to more various and difficult
labours.” ~ - .~ .
4 The lictlgnefs of their frame.,
- Nunquam ars magis quam in mivimis
potaeff (faith Aguinas). The fmalnefs
of the Engine doth much commend
the skill of the' artificer; to “this
purpofe therg.have been Warches con-
‘trived in the form and quantity of a
Jewel for the ear, wherethe ftriki
of the miniites may -conftantly whil-
per unto us, how our ljves do flide
I - away

S

Ramel fig-

130.

Facks ne
bigger
than &

w alnuc, to
turn any
joint of
meat,
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away bya fwift fucceflion. Carden

tellsus of 2 Smith who mafle a Watch
in the Jewel of a ring, to be wornon
the finger, ‘which did fhew the hours,
(non folum [fagittd, fed ics ) not on-
ly by: the hand, but by the finger
;]oo‘ (as I may fay) by pricking it every

our. -

~

Of the movable and Gradient Automata,
reprefenting the. motions of living
" creatures, varions founds of birds, or
beafts, and fome of them articulase .

Hus muchof thofe Automata,
. which were faid to be fixedand
ftationary. ' :

T he other kind to be enquired after,
are thofe thit are movable and tran-
fient, which are defcribed to befuch
engines as move fot ‘only accordi
to their feveral parts, butalfoaccord-
ing to their whole frames. - Thefe
are again diftinguifhable into two
forts: Lo

1, Gra
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. X. Gradient. - ' :

2. Volamt. '

' 1. The Gradient or ambulatory, are Platoin
fuch as require fome 4afis or bottom M<pone:
to.uphold them in their motions.Such tlicl.ic;.
were thofe ftrange inventions ( com-

‘monly artributed to Dedalus) or felf-

moving ftatues, which ( unlefs they

were violently detained) would of
themfélves run away. * Arifforle af. * De Ani-
firms, that Dedalus did this by putting
quick filver into them. But this would

have been too grofs a way for fo ex-
cellent an Artificer ;..it is more likely -

that hedid it with wheelsand weights.

Of this kind likewife were Vulcans 13,4, 3.
Tripodes, celebrated by Homer, that There
were made to move up and down the Ame ke
houfe, and fightwith one.another. He o; driven
might as well have contrived them in- ?'/{‘ .
to fournéy-men ftatues,each of which ];,'f;;f “
with a hammer in bis hand fhould “cemsrived
have worked at the forge. ”;:ff”

- But amongft thefe fighting ima- Devacice
ges, that in Cardas may deferve a men- refum.
tion, which holding in its hand a gol- * **-¢5%
den apple,beautiﬁec? with many coftly

_ Jewels;

malrc3.
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-

- other the like inftruments that were-

Fab. 9.
~ There
have been
other in-
ventions
“ 20 move
on the wa-
ger.
Navigium

mobile,ac

, Tuiremigi; kind of motions withaliving fpider,

Jew/cls ; ifany man offered to takeit;
the ftatue prefently fhot himto death.

" 'The touching of this apple ferving -

to difcharge feveral fhort bows, or

fecretly couched within the body of
the image. By fuch atreachery was
King Chennetus murdered ( as Boethins
" relates ). ‘ -. :

It is {fo commonan experiment in-
thefe times to reprefent the perfons

and a&ions of any ftory by fuch felf-

moving -images, that I'(hallnet need

to explainthe manaer how the wheels
and - fprings -are contrived -within
them, - - = ot |

- Amongft thefe gradient Awtomara,

that Iron Spider ‘menttoned in Wil-
chius ; is more efpecially remarkable,
which being but of anordinary big-
nefs, befides the outward fimilitude,
( which was very exa& ) had the fame

Scimmd- atddid creep up and down as if it had

lonegotio, been alive. It muft needs arguca won-

Jaith Sca-
lig“: Ex-
erc. 326.

derful ar,and accuratenefs,to contrive
all the inftruments requifite for fuch
: ' a mo-

o+
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Cap. 3. Mechanical Motions. - 175 \1
a motion in fo fmall a frame. . =~ |
There have been alfo other motions
contrived from Magnetical qualities,
which will fhew the more wonderful,
becaufe there is no-apparent reafon of
their motion, there being not the leaft
contiguity or dependance upon any
other body that may occafion it ; but
it is all one as if they fhould move
up and downintheopen air. Get a
glafs {phere, fill it with fuch liquors
as may be clear of the fame colour,
immixable, fuchasareoylof Tartar, .
and {pirit of wine: In which, it is - -
eafie foto poife a little globe or other
ftatue, that it fhall fwim in the cen-
ter.. Under this glafs fphere, there
fhould be a Loadftone concealed, by
the motion of which, the ftatue (ha-
vinga ncedle touched withinit) will
move upand down, and may be con-
trived to fhew the hour or fign. See
feveral inventions of this kind in Kir-
cher de Arte Magnetica, 1. 2. g
There have been fome artificial
images, which befides their feveral
poftures in..-'walking up and dc;lwfn,
.have
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have been made alfo to giye feveral
founds, whether of birds, as Larks

Cuckooes,&c.or beafts,asHares, Foxes.

The voices of which creatures fhall be
rendered as clearly and diftinétly,. by
thefe arrificial images, as they are by
thofe natural living bodies, which they
reprefent.

There have been fome inventigns
alfo wtich have becn-able for the
utterance of articulate founds, asthe
fpea “ing of certain words. Suchare
fome of the Egyptian 1dols related
to be. Such was the brazen head
made by Fryar Becon, and that ftatue
in the framing of which Alberzus rag-
»us beltowed thirty years, broken by

Agxnas, who came 1o fee it, rurpofely

that he might boaft, how in one mr-

nute he had ruined the labour of foma-

ny years.
- Now the groundand reafon how

thefe founds were contrived, may be

worth our inquiry. -
Firft then, for thofe of birds or
beafts, they were made from fuch
pipes or calls, as may exprefs the feal-
vera

. E A s mre s e e—
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veral tones ' of thofe creatures which
e reprefénted: thefe cills are fo com-
fifonly known and ufed, that they
need not atly further explicatiod. |
"~ But fiow about articulate founds
thete is much-gredter difficulty. Wa/- Fibg.
chins thinks 1t poffible ¢ntirely to
référve thé voice; or any words{po-
en, in a hollow trunk, or pipe, ardd
that this pipe being rightly opene
the wordspxggll con%c ogut of itin tl?:
fame order wHereinthey were fpoken,
Somewhat. like “that cold'Countiey,
whiere - the : péoples difcourfe doth
freezé in the air all-winter, and may
be heard inthe next Summer, orata
greatthaw. But this conjeture will
need dorefatation: - = - '
~The mere fubftantial way for fuch
adifcovery, isby marking how nature” . .
her felf doth employ the fevetalin- - .
ffrumeénts of fpeech, ‘the tongie, lips, -
throat, teeth, &c. to'this putpofe the .
Hebrews have affigned each fetter
unto its propér inftrument. Aad be-
fides, ‘we fhould obferve what indrei- =
culate - founds' do refemble any of
E , N - the



178

Bacon

Nat. Hift.
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Trat. de
Magnetis
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tibus.
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l;erar;xqglar Leeters:- “Thus. we mgy
-note the trembling of water to, be like
¢ letter L, the quqncl'xu;%hof het
things to the lecter, the
ftrings, unto the let;er Ng,, the }1rhmg
of a, {witch the letger Q, &¢. By am
exalt obfervauon of thefe parriculars,

it is.( perhaps) po poflible ;o makea fla:

tie pcakfomew R T I et |

- i s ;;,‘x -'(;;5; ST

 ca P I

cheﬂmg the paﬂ'bd;t} gf' ﬁwmmg 0?
Ark for fubmarine Nepigaston.

4ﬁmltze: and cmfuqmeme: pf _[ng}

. @ comtrivange, o b eoded

]wall not be altgggqhgr 1mpem-;

nent unto the difcoprfe o fshelegra-
dient Automftta, to mention what Mex-

fet;mu doth fo largely a.nd plcafant{y;

eféa‘nt upon concerning the ma lgg,
of a fhip, wherein men may fafe lyt

fwim under water, - T
Tha; fucha contmvance is feafiblc

and may be effe&ed is beyand all .

queftion, becauﬁxt hath been. al{ga,-. :

= - &
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dy experimented herein Ezngland by
Cornclins Dreble 5 but how to improve
it unto publick vfe and advantage, fo
as ro be ferviceable for remote voya-
ges, the carrying of any confiderable
number of men, w:th provifions and
commodities, . would be of 1uch- ex~
cellent ufc as may deferve fome fur-
ther inquiry. - - ‘ R
Concerning which there are two
_things chiefly confidirable: . -
gmany difficulties with cheir

Thel remedies.
- ' {dgreat conveniences. - .
1. Thedifficulties are generally re-
ducible tothefe three heads. =~ -
. 1. The letting out, or receivingin
eny thing, as there fhall be occaliom -
without the admiiffion of water. If
it have not fuch a convenience, thefe
kind of voyages mult needs- be very
dangerous and uncomfortable, both
by reafon of many noifom offerfive
things, which (hould be. thruft out,
and many other needful things, which’
. fhouldbe receivedin. Now hersin
| will conlfift the difficulty, how to con-

' : Nz  trive'
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trive the opening of this Veflel fo, that
any thing maybe put in.or out, and
yet the water not rufh into it with
much violence, as it doth ufually in

‘theleakof afhip. =
Inwhich cafe thismay be a proper

remedy ; letthere be certain leather

* bags made of feveral hignefles, which

for the matter of them {hould be both
#radable for the ufe and managing: of
them, and frong 1o keep out the wa-
ter ; for the fioure of them, being long
andopenat both ends. . Anfwerable
tothefe, let there be divers windows,
or open places in the frame of the fhip,
round the fidesof which one end of
thefe bags may be fixed, the other
end  coming within the fhip being to
open and fhut as a purfe. Now if we
fuppofe this bag thus faftned, -to. be
?;ed clofe about towards the windew,
then any thing that is to be featout,
may be fafely put into that end withia
the fhip, which being again clofe fhut,
and the other end loofened, the thi
may be fafely fent out withous the ads
miflion of any water.-. ¥

- So
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"Soagainy when any thing isto be
taken in, it muft be firft received in-
to that part of the bag towards the
window,which being ( after the thing
is withinit ) clofe tyed about,the othier
end may then be fafely opened.  Itis
eafie to conceive, how by this means
any thing or perfon may be fent out,

181:

or received in, as there fhall be occa- -

fion; how the water, which will per-
haps by degrees leak into feveral parts;
may be emptied out again, with di-

vers the like advantages. Though if’

there fhould beany leak atthe bot-
tom of the Veflel, yet very little wa-

ter would get in, becaufeno aircould

get out.

"2 The fecond difficulty in fuch’

an Ark will be the motionor fixing of

it according to occafion ; The direct-
ing of it to feveral places, asthe voy-

age (hall b-defigned, without which

it would be very ufelefs, if it were’

toremain only in-one ‘place, or were

to remove only blindfold, withzut a.-

ny certain direCtion ; Ard the con-

trivance of this may feem very diffi-

N 3 cult,
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cult, becaufe thefe fubmayine Navi-
gators will want the ufualadvantages
of winds and tides for motion and the,
ﬁght of the heavens for direction. -

But thefe difficulties may be . thus.
remedxed as for the procreffive mo-

tion.of it, this may beeffeCted by the
help of feveral Oars, which in. the

outward ends of them, fha'l be like.
the fins ofafifh o contra& and dilate.
The paffage where they are admiited
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 "
be very fwift, becaufe of thofe obfer-
vations and dxfcoverlcs to be made at
the bottom of the Sea, whichina lig-.

tle fpace may abundantly recompence:

the flownefs of its progrefs.
If this Ark befo ballaft as tobe of
equal wenght with the like magnitude.
?water it will then bccaﬁly rnovable
in apy part of it.
~ Asfor the afeent of it, this may bq
eaﬁly contnved if thcre be fome great.
L. ‘ velght

Y

\
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whight at thebottorh of the fhip (be-
| iﬁ%})‘a&_of it$ ballaft ) 'which by fome
cord

1‘83

within'may be loofned from-it ;

Asthis 'w‘ei?ht' is let lower, fo willthe.

fhipaftend from it (if nzed be) tothe
very furface of ' the water ; and again,
asitispulled clofe to the fhip,fo.will it
dfend, -
. "For direction of this Ark, the Mari-
flers needle'may be ufeful in refpect of
the latitade of places;. and ‘th? courfe
of this fhip Being more tégular than
- dtHers, by'reafon itis not fubje@ to
Tearpefts or unequal winds,may more
certainly guide ehem injudging of the
to»;q‘ztuxeof?ﬁlacés.';“, DR
*.3. ‘But the greateft difficulty of 4lt
wil] be ehis,how the air may beTupplic
édfor refpiration: How conftart fires
thiy be kept id it for light and the'dref-
fing of food '; how thofe vidiflitudes of
rartfalion and condertfation, miy be
mpintdined |1 Lo e
“UTeis pbifetbed, thidt Abarret or cap,
whofe ‘cavity, will contain ‘eiht ‘cu-
bical feet’ oF" i, Will fot ¥ve: a
trinator or Bivér for'refBitatiod, a-

e N 4 - bove

~

4
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" bove pne quarter. of an hour ; the

breath 'which 15 often fuckedin and
out, being fo corrupred by. the. gifx~
~ ture of vapours, that ,Hagure ;‘eie&s it
gsunferviceable. - Now'in an hour, g
man will need at léa[} 360 refpirations,
betwixt eyery one of which there Jhali
be 10 fécond minutes, and confequéns-
ly a great change and {upply of air will

be neceffary for many, perfons, and

any long {pace. o
~ And [o likewife for the keeping of
fire’; a clofe Yeffel coptaining ten cu-
bical feet of air, will not fuffer ‘a
wax candle of an ounce to burnin it
above an hour before it be fuffocated ,
though this proportion (fajth Merfen-
zus) doth nog equally incregfe for. fe-

veral lights, becaufe four flimes ofan

equal magnitude will be. kept alive
* the fpace of 16 {econd minytes,though
one of thefe flamies alone in the
fame Veflel will not laft above 25,
orat moft 30 feconds, which may,be
eafjly tried in largeglafs bottles, ,'fl‘a-.
ving wax capdles lighted in them, and
W:'ﬁl their mouths inverted in walgqra
o T ETY L, “’ LA or

.
v
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. .For the rofolutiopof this difficul- .
ty, though I will not fay that a map
may by -cuffome (which igr other
things doth produce fuch firange ine
credible effefts) beinabled. tolive -ip
the -open water as the fithes do,ithe
infpiration and  expiration of water
ferving inftead of ajr; this being. ufa-
al with many fifhes that have lungs;
yet it is certain. that long ufe and' cy~
ftome may ftrengthen men Eiﬁi“ﬂﬂ:
many {uch inconveniences. of this
kind, which to.unexperienced perfons
may prove very hazardous: and fo it
willnot perhaps be unta thefe fo ne-
ceffary, to have the air for breathin
fo pure and defecated as is 'requiygg
orothers. .. . -
But further, there are inthis cafe
thefe three things confiderable. .
1.. That the Veflfel it felf fhould
be of a largecapacity, thatasthe ajp
in it js corrupted in one part, o it
may be purified and renewed in the
other: or if the meer refrigeration
of the air would fit ic for breathig%;
this might be fomewhat helped with,
L "7 bellows,

?
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BeHows, whichWogld ¢dol it by mo-
siofd, = T PISEL I P SO SN

il Teis ot alubgtheﬂrhpfdbxbif,
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 that lie lamps or

Harmon.

1.4 prop.6.
Monit.

hes in the fmidd

of it, like the refleted bearhs in the
firft Region,Ratefying thedit, and the
‘circiimambient’ coldneR ‘towidids ce
fides 'of the Veflel , likte the fécohd
Region, cooling and ¢ondénfmg of ' i,
would make fuch a! vicifftude and
cHange ofair, 2§ tiight Be it for-all its

?‘BP&')UES.‘.HV., .

.72 Or if tieittier of thefe conjéQdids
will

help, yet' Mesfeimns tells us’in
atiother place, that thereis in Framce
one Birrucus 4 Diver, Ao hacTately
found’ dut anocher -art; whereby a
man might ealy continue under wa-

ter for fix hours rogether ; and where. -

as ten cubical feer of ‘afr will -"not
fetve another Diver to breathe fn,
for half- an' hout ;" He ﬁjl'lfﬁ‘e}ﬁelp
of ‘a cavity, not:‘abofe. one of. two

_foor ar moft, will havé breath enotigh

for fix' hours, and a'Janthotn feafce
above the ufual fize tb kéep a candly
Burning-as long ds a tian pleafe, Wit {
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(d’ it be true, and were_commonly
known ) mlgilt be a fufficient help.
agam& this greareft difficulty.

‘As for the many advantages and
conveniences of fuch a contrivance, it
ls noteafieto recite them. ... .7

. 1, 'Tis privare ; aman may thus gp_
to any coaft of the world invifibly.,,
without being dxﬁqvered ar prevenccd.
inbisjourney, -,

w5 *Tis fafe ;, from the uncertainty of

and the violence of Tempefs,
wbxcfldo never mave the fea nbove
five or fixpacesdeep. From Pirates
and Robbers which do fo infeft other
voyages ; from ice and great frofts,
which do fo much endanger the 93.{-
ﬁlges towards the Poles. .

3. Itmaybe . of very great advan ‘
tage againft a Navy of enemies, who
by this means may be undermined in.

- the water, andblownup. :

4, It may beofa fpecial uﬁ: for the
relief of any place that is befi ieged by
water, toconvep unto them inyifible
fupplies:and fo likewifé for the furpri-.
falof any place that is acceffible by
water, 5. It

1
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5. ‘Tt may be of urifpeakable benefit
for fubmarine experimentsand difco-*
veries: as, : o
‘The feveral proportions of fwift-
ngfs betwixc the alcentof & bladder,
cork, orany other light fubftance, in:

comparifon to the defcent of ftores.

orlead. The deep caverns and fub:’
terrancous paffages where the fea-
water in the courfe of its circulation,
doth vent it felf into ‘other gl‘aces,
and the like. The nature and kinds
of fifhes, the feveral aits of catching

- them, byalluring them with lights,

the way of dreing mieat by. lamps,be-

by placing: divers: nets about the:
fides of this Veffel, thooting the
greater fort of them with guns,which
may be put out of the fhip by the
help of fgch bags as were mentioned
before, with divers thie fike artifices’
and treacheries, which may be more-
{ucceflively pratifed by fuch wholive®
{5 familiarly -together. = Thefe fith
may ferve not only for food, but for
fewel likewife, in rcge&of that oyl
which ‘may be extratted from them;

ing

<



Cap. §. Mechanical Motions. - 189 -
-ing in mmany. refpefts the moft conve-
-pient for fuchavoyage. . . - .
.. The many frefh {prings that may
‘probably be met with ‘in the: bottom
of thefed, will ferve for the fupply
. of drink and other.occafions. . . .

- But aboveall, dlqdifco%ct of fub.
marine treafures - is more :efpecially
‘confiderable, not anly in regard of
what hath been drowned by wrecks, -
but the "feveral: precious: things that
grow. there; as Pearl, Coral Mines,
with innumerable other. -things: of
great value, . which may - be much
‘more eafily found out,and fetche up by
- the help of this, than by any other ufu-
al way of télclll.'lrimtor:, s o :

. Fo which purpofe, this great
Veflel may_have fome Jeffet Cabins
tyed aboutit, at wvarious diftances,
wherein feveral rerfons, as Scouts,
may belodged for the taking of ob-
fervations, accordingas the Admiral
{hall direct them. Some of them be-
ing frequently fent up to the furface
?f the water, as there fhall be occa-

ion, |

Al
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- All kind of arts and manufa&tyres
may be exercifed in this Veflel. The

sbfervations made by it, may beboth.

- written, and ( if need were) princed

here likewife. Several Colonies may

thus inhabit, having their. Children

born and bred up without the know-
ledg of fand, . swho ceuld notchafe but
be amazed-with ftrange conceits upon
the difcovéry of this upper world. ~

- 1 am'notable to judge what other

- advantages there may be fuggefted, or

whether experimem would fully .an-

fwor:to thefe notional conjetures. Bur

howevér, becaufe the invention did
unto - me feem ingenious and: new,
being not impertinent to the prefent
enquiry, therefore I thought it might
be worth the meationing. -~

 CAP.
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Q A Pf 'n»;‘\«'a :'l .- “‘f "’—
o the woluns Awomaa, Archym b
- Dove, and Regiomentanus ks Es
c1gle. . The @ﬁhﬂi; #nd greas iff ﬁsd-
mf sz ﬂw mvenzibw‘ s
i!."' t ;.,I"‘ S ¥ ?
-~ HE wolast.or ﬂymg Aatomu,
-J. - are fuch Mechanical contri-
vances; ashavea fetf-motion, whereby:
thety -are carried: aloft in'the open ‘air,
hgte the flight of Bizds, Suchwas that DiogLa
‘wooden Dové made by Archytus,a Cie. e,‘ﬁ :
timen of Faremeums, and one of Plate’s’ Pet.Crini-
agquaintance. ' - And that woodenHa-» 25 bo-
g\c franlﬂd by Rfelmmdm at Mo L17.caa. ’
remberg, which by way of. tnumph
did fly outiof the:City to meet Churles Ramus
the fifth. . - Thislater Authomsalﬁ) rew Schol Ma-
ported o havemaile, an fron Hly, wa
ex.artificis mwanw oorefla, convivas ‘ciy: Dubartas,
mmalmzut, Mm&mg ¢ velusi defeﬁ}z -6 days 1w,
in Domini. manus réverfa eff; which pr,f:, to
when he invited any of his. friends, ‘Buclid,
would fly ra each of them round the
table, and at lengeh:(as bemg Weary)
return unto its Mafter.

Car d.m
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DeVaiee.  Cardan {eemsto deubt the poffibi-
recumlib. Jity of any fuch coritrivance ; his rea-
1a.¢58  fonis, becaufe the inftruments of it

muft be firm. and ftrong, and corfe-

questly they. will be,eoo heavy to -

be carried by -their.own force ;. but
yet (faichhe) ifit bea little helped

in-the firft rifing ; andif there be any

wind to affift it in che flight,then there
is nothing - to hinder, but . that- fuch:
motions may be poffible. . So shathé:
“doth in -effet grantas: muchas may.
be. fufficient for the truth and credie/
of thofe ancient relations; and: to-

" diftruft shem without a ftrongerargu:

ment, -muft needs argue a blind and,
perverfe incredulity. As:for hisob- .

jeGtion conccrning ‘the. heavinefs of »
. the-materials in fuch an invention, it
‘may be, anfwered,. That.it is eafie to;
- coptrive fuch fprings and other inftrus .

ments; whofe {trength fhall muchex- =

- ceed their heavinefs, Nor can he'.
fhew any caufe why thefe Mechani-
cal motions may, not be as ftrong,
(though not fo lafting ) asthe natural
ftrength of living creatures.

© Scaliger
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Scaligerconceives the framing of fuch guptit, N
volant Automata, to be very eafie. Exercit
Volantis columbe machinulam, cujus au- 3*%
sorems Archytim tradusty vel fuillime
profiteri audeo. Thofe ancient motions. y g A
were thought to be contrived by the tc.1. 1o.
force of fome included air : So Gellius, cap-12

Ita eras 'ci‘licet.libmr:zenti: [ufpenfum, & féf;’é’i:
aurd [piritus inclusé atque ocsulta confs- fo framgé .
tum, &c. Asif therehadbeen fome 27 imvens
lamp, or other fire within it, which 4 g,

might produce fuch a forcible rarefa- Resabhor:
&ion, asfhould give a motion to the 2 i

wholeframe. : Kircherde
But this may be better performed Magnete
by the ftrength of fome fuch {pring Lapars.
;{S is commonl)ée ufed ix; \gacches; this 40:{1, pros
ring ma applied unto one 744
vsheegl, ‘whiych {hallpgive an equal f:'fﬁd’ﬁ
motion to both the wings ; thefe comeer-
wings having unto each of them a- zgjff‘f‘
nother fmaller {pring by which they invensious
may be contrated and lifted up: So i emrbe
that being forcibly deprefled by the f,‘,jf,:f‘,”
firength of the great and ftronger fyi:Oe.
foring, andlifted up again by the o- dipus /&-
therewo ; according to this fuppo- &P
Q fition
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fition, it is eafie toconceive how the

* motion of flight may be performed and

Ovid. Me-
tim.1. 8.

continued.

The wings may be made either of fe-
veral fubftances joyned, like the feathers
in ordinary fo'wl, as Dedalus is feigned
tocontrive them, according to thatin
the Pcet, ~ :

--Ignotas animum dimittit in artes,

Naturwngne novat, nam ponit in or-
dine pernas

- Aminimo captas longam breviore fe-

guente,

Ut clivocrevifle putes, &c.
Or elfe of one continuate fubfiance, like
thofe of Bats. In framing of both
which, the beft guidanceis to follow
( asnear as may be) the direétion of
nature ; this being but an imitation of
a natural work.. Now in both thefe,

- the ftrength of eachpart is proportio-

ned to the force of its imployment.But

nothing inthis kind can be perfettl
determined withouta particular trial.
‘Though the -compofing of fach
motions may be a fufficient reward
to any omes induftry in the fearching
- Q=
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after them, asbeing in themfelves of
excellent curiofity ; yetthere are fome
other inventions depend upon them;

of more geréral benefit dnd greater
ithportdiice. 'For if there be any fuch
areificial contrivances that  cin fly

in ‘the air, ( as is evident from the

former relations; together with the

grounds hefe fpecified ; and 1 doubt

not,may be eafily effeGted by a diligetit

and ingeniou§ artificer ) then it will

clearly follow, that it is poffible alfo

for a man to fly himfelf: Ik being ea<

fie from the farhe grounds to franie

an inftrumént, wherein any one may

fit, and give fuch a motiori unto it

ds fHall convey hirh aloft throughi the

air. Than whichi there isnot dny ithas

- ginablé invention that could prove of
greatet benefit to the world; or glary

to the Author  Arid therefore it may

juftly deferve cheit enquiry, whohave
both Ieifure and means for fuch expe-
rymeédts; - 4 '

But in thefe praftical ftudies, un: .
tefs 4 man be able togo to the trys -

& of things, he will perform bt
e O 3 lietle:
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little:  In fuch matters, o
, —Studinm.fine divite vend, .
-( asthe Poet faith’) a general {pecu-
lation, without particular experiment,
may cenjefture at many things, but
can certainly effe€t nothing. And
therefore I {hall only. propofe unto
the world, the Theory and general
grounds that may conduce to the eafie
and more perfect difcovery of the fub-
je& in queftion,forthe encouragement
of thofe that have both minds and
means for fuch experiments. This fame
Scholars fate, . g
.. Res auguftadmi, and

. —cwrtafupellex. -
is-that. which hinders: the promoting
of learning in fundry particulars, ag§
robs the world of many excellent in-
ventions. We read of Ariffotle, that
he. was allowed by his- Pupil Afex-
and:y 8-o talentsa year, for the pay-
ment of Fifhers, Fowlers, and Hun-
ters, who wereto bring him in feve-
ralcreatures, thatfoby his particular
experience of their parts and dif-
pofitions, he might be more fitly pre-
. o pared
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pared to write of their natures. - The

reafon why the world hath not many-

Ariffotles is, becaufe it hath fo few
Alexanders. -
Amongft other impediments of a-
ny ftrange invention or attempts, it is
none of the meaneft difcouragements,
that they are fo generally derided by
commonopinion, being efteemed only
as the dreams of a melancholy and di-
ftempered fancy. Eusfebius {peaking
with what neceflity every thing 1s
confined by the laws of nature, and
the decrees of provider:ce, fo that
nothing can go out of that way, unto
which naturally it isdefigned ; as a

fith cannot refide on the land, nor a-

man in the water, or aloft in the air,
infers that therefore none will ven-
ture upon any f{uch vain attempt, as
paffingin the air, % weralson iz vomiyg~
72 2y wermion, Unlefd hisbrainbea lic-
tle crazed with the humour of melan.
choly ; whereupon he advifesthat we
fhould not inany particular endeavour
to tranfgrefs the bounds of nature,
€} drlseoy v T g, @ F A

: 0 3 : vzy
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' ey %Mﬁﬂ, and fince we are, ‘

Virgil.
B
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naturally deftitute of wings, not to
imitate the flight of Birds. That fay-
ing of the Poet, Y
" Demens qui’ #imbos ¢ nosn imitabile
fulmen, &rc. ) _
hathbeenanold cenfure applied uato
fuch as ventured upon any ftrange or
incredible attempt. ' .

-~ Hencemay we canceive the rea-

fon, why there s o little intimation
in the writings of antiquity, concern-

ing the poffibility of any fuch inventi- 4

on. The Ancients durft not fo much
as mention the art of flying, but in a

 Dedalns, 4t famaeft, fugiens Minoia

" regua, _
Prapetibus pennis anfus fe credere caelo,
Infuctum per iter gelidas énavit ad ar-
. ﬁo.f’ é". . . . .

‘It 'was the cuftom of thofe former |

ages, in theirovermuch gratitude, tq
advance the firft Authors of any
ufeful difcovery, amongft the num-
berof their gods, * And Dadalis be-
ing fo famous amaongl them for
R AR T ndry

.
1/ <
.

(
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fundry Mechanical inventions ¢ efpe-

cially the fails of fhips) though they
did not for thefe place him in the hea-
vens, yet they have promoted him as
near as they could, feigning him to fly
aloft in the air, when ashe did but fly
ina fwift thip, as Diodorus relates the
Hiftorical truth, on whichthat fition
is grounded.

CAP. VIL

Concerning the Art of flying. The [eve-
ral ways whcrehy this hath beeny or
. may be attempted.

Y Have formerly in two other * Dif2
courfes mentioned the poffibility

ot thisartof flying, and intimated a
further inquiry. unto it, which is a
kind of engagement to fome fuller
difquifitions and conje&tures to that
purpofe.
There are four feveral ways where-

by this flying in the air, hath been
or may be attempted. Two of them
by the ftrength of other things, and
O 4 - two
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‘ Dedalus 5 or, Lib. I
two of them by our own ftrength.

1. By Spirits or Angels.

2. By the help of fowls.

3. By wings faftned immediately to
the body.

4. By aflying Chariot.

‘1. Forthefirft, we read of divets
that have paffed {wiftly in the air, by
the help of Spiritsand Angels, whe-
ther good Angels, as* Elias was car-
ried into heaven in a fiery chariot:
as + Philip was conveyed to Azotus,
and Hibakkuk from Jewry to Baby-
lon, and back again immediately -
Or by evil Angels, as our Saviour

was carried by the Devil to the top

of a high mountain, and to the pina-
cleof the Temple. Thus Witchesare
commonly: related to pafs unto their
ufual meetings in fome remote place ;
and as they do fell winds unto Ma-
riners, fo likewife are they fometimes
hired to carry men fpeedily through
the open air. Acoffsaffirms, that fuch
kind of paflages are ufval 'amongft
divers Sorcerers with the Indjans at
this day, -

Sa
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- So Kepler in his Aftronomical
dream doth fancy a Witch to be con-
;reyéd unto the Moon by her Fami-
iar.

Simon Magss was {o eminent for
miraculous Sorceries, that all the peo-
ple in Samaria, from the leaft to the
greateft, didefteem him s ke prear
power of God. And fo famous was
".he at Rome, that the Emperour ere&t.

ed a ftatue to him with this Infcripei-
on, Simoni Deo Sanifo, *Tis ftoried
of this Magician, that having challen-
ged Saint Perer to doMiracles with
him, he artempted to fly from the
-Capitol to the Aventine Hill. But
when he was .in the midft of the
way,Saint Pezers prayers did overcome
his Sorceries, andwiolently bring him
to the ground, in which fall having
broke his thigh, withina while after
he dyed. : : :
Butnone of all thefe relations may
conduce to the difcovery of this expc-
riment, as it is here enquired after,

upon zatural and artificial grounds.
2, There are others who have
con-
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conjeCtured a poffibility of being con-
veyed through the air by the help of
Fowls ; to which purpofe that fiGti-
on of the Ganzs’s, is the moft
pleafant and probable. They are
fuppofed to be great fowl of a ftrong
lafting flight, and eafily tamable.. Di-
vers of which may be fo brought up,

as to joyn together in carrying the.

weight of a man, {o as each of them
{hall partake his proportionable fhare
of the burden ; and the perfoa that is

~ earried may by certain reins dire¢t and

fteer them in their courfes., How-

ever this may feem a firange propo-

fal, yet it'is not certainly more 1m-.

probable, than many other arts,
wherein the induftry of ingenious
men hath inftru&ed thefe brute crea-

. tures. AndI am very confident, that

one whofe genius doth enable him
for fuch kind of experiments, upon
leifure, and the advantage of fuch
helps as are requifite for various and
frequent trials, might effe® fome
ftrange thing by this kind of enquiry.
- ’Tis reported as a cuftom amonﬁﬁ

the
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the Leua;;iaaﬁ. thatthey were wont

n a fuperftition to precipitate a
:&oﬂ frompefome high cliff into the
Sea, tyingabout him with ftrings at
fome diftance, many great fowls, and
fixing unto his body divers feathers
fpread to break the fall ; which (faith
the learned Bacon, if it were diligent-
Jy and exaétly contrived) would be

203

Nat Hift.
experim.
816.

able to hold up, and carry any pro- .

portionable weight; and therefore
he advifes others to think further up-
on this experiment, as giving fome
- light to the invention of the art of
flying. .

3. ’Tis the more obvious and com-
mon opinion, that this may be effeCted
by wings faftned immediately to

the body, this coming neareft to-

the imitation of Nature, which fhould
be obferved in fuch attempts as thefe.
This is that way which Fredericus
Hermannus in his little difcourfe d-
Arte volands, doth only mention and
inGftupon, And if we may truft cre-
dible ftory, it hath been frequently
attempted, not without fome lhggcﬁ.
' ‘ '11s

So the an-

cient Bria -

tifh Bla~ -
duds.
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*Tis related of a certain Englifh

Emetes  Monk called Elmeras, about the Con-

Burgravus
inPanoplia
Phyfico-
Vulrania.

. Starmius
inLat.
linguz
refolut.

Melan-
-choly.
Part. 2.
Selt. 1.
Mem. 3.

fefor’s time, that he did by fuch
wings fly from a Tower above a
furlong; and fo another from Saiat

Marks fteeple in Venice ; another at- -

Norinberge; and Busbequins fpeaks of
a Turk in Conffantinople,who attempt-
e¢d fomething this way. MTr. Burton
mentioning this quotation, deth be-

lieve that fome new-fangled wit

(’tis his Cynical phrafe ) will fome
time or other find out thisart. Though
thetruthis, moft of thefe Artifts did
unfortunately mifcarry by falling
down and breaking their arms or
legs, yet that may be imputed to their
want of experience, and too much
fear, which muft needs poflefs men
in fuch dangerous and ftrange at-
tempts. Thole things that feem very
difficult and fearful at the firft, may
grow very facil after frequent trial
and exercife. And therefore he that

. ‘would effe& any thing in this kind ,

muft be brought up to the conftant
pratice of it from his youth. Try-
| ing
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ing firft only to ufe his wingsin’ runs
ing -on the ground, as an Eftrich or
tame Geefe will do, touching the
carth with his toes; and fo by de-
grees learn to rife higher, till he fhall
attain unto skill and confidence. I have
heard it from credible teftimony, that
oneof our own Nation hath proceed-
ed {o far inthis experiment,that he was
able by the helpof wings in fuch a
running pace, toftep conftantly ten
yardsat a time. s

- It is not more incredible, that fre-
quent praltice and cuftom fhould
inablea man for. this, than for many

other things which we fee confirmed

by experience.. What ftrange agility
and a&ivenefs do our common tum-
blers and dancers on the rope attain to
by continual exercife ? *Tis related of
certain Indians,that they are able when
a horfe is running in his full career, to
ftand upright on his back, to turn
themfelves round,to leap down,gathe-
ring up any thing from the ground,and
immediately to leap up again,to fhoot
exaltly atany mark, the horfe not in-

| termitting

Maffeus
lHiﬁ.Ind.
. I,
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Treatsfe
of cuftom.

termitting his courfé; - And fo upon
two horfes together, the manfetting
one of his feet upon each of them.
Thefe things may feem impoffibleto
others, and it would-be very dangerous
for any one to attempt them,who hath
not firft gradually attained to thefe
arts, by long pratice and trial ; and
why may not fuch praéice enable him
as well for this other experiment, as
for thefe things?2 - :

There are othiers who have inven-
ted ways, to walk upon the water,
as regularly and as firmly as uponthe
land. There are fome {o- accuftomed
to this element, that it hath been al-

inoft as matural to them, asto the fith ;.

men that could remain for above an

* hour together under water. Postanns
mientions one who could {wim above
a hundred miles together , fromone

fhore to another, with great fpeed,
and at all times of the year. 'And it
is ftoried of a certain young man, 4
Sicilianby birth, anda Drver by ptbs
feflion, who had fo continually ufed
himfelf to the water, that he could

: not
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not enjoy his healthout of it. If st
any time he ftaid with his frieads on
theland, he (hould be fo tormented
with a painin his fftomack,that he was
forced for his health to return back a-
intoSea, wherein he kept his u-
ual refidence ; and when he faw any
 fhips, his cuftom was to fwim to
them for relief, whichkind of life he
continued tillhe was anold man, and
dyed. R :
I mention thefe things, to {hew the
great power of praltice and cuftom,
- which -mighe more probably fucceed
in this experiment of flying (if it
werebut regularly attempted ) than
infuch ftrange effeéts as thefe.

It isa ufual praltice inthefe times,
for our Fanambnlones, or Dancers on
the Rope, to attempt fomewhar like
to flying, when they will wich cheir
heads forwards - {lide down a long
Cord extended ; being faftried at one
end on the top of fome high Tow-
er, and the other atfome diftance on
the ground; with wings fixed to their /.

- fhoulders, by the fhaking of wlgch' |
. they
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they will break the force of their de-
fcent.. It wouldfeem that fome at-
tempts of this kind were vfually a-
mongft the Romans. To which that
expreflion in * Salvian may refer,
where amongf(t ather publick fhews
of the Theater, he mentions the Pe-
taminarii : which word (faith ¥o.Braf-
ficanus ) is {carce to be found in any
other -Author , being not mentioned
either in Fulins Pollux, or Politian.
>T'is probably derived from the Greek
we rd wredSoy, whichfignifies to fly,
and may refer tofuch kind of Rope-
dancers. ) o v

~ But now becaufe the arms exten-
ded are but weak and eafily wearied,
therefore the motions by them are like

to be but {hort and flow; anfwerable

itmay be tothe flight-of fuch dome-

ftick fowl, asare moft converfant on

the ground, which of them{elves we

{te are quickly weary, and therefore
much more would the arm of a man,

as being not naturally defigned to fuch

. @ motion,

It were therefore worth the inqui-

ry

ﬂwdalus; or , Lib. IL
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ry to confider whether this might not
be more probably effected by the 1a-
bour of the feet, which are natu-
rally :more ftrong.and indefatigable :
In. .which contrivance the - wings
fhould come down, from the fhoul-
ders.on gach fideas in_the other, ‘bug
the] motion of them fhould be from
the legs, being thruft ourand drawg
inagain one after another, foas each
leg {hoyld move both wings, by which
meansa man fhould (asit were) walk
ar climh up into the air: and then
the bands and arms mightbe ar lei-
fure.to help and dire&t the motion;
or for any other fervice proportionable
to their ftrength. Which conjeture
is not without good probability, and
‘fome fpecial advartages above thi¢
other.
4., But the fourth and laft way - ~
feems unto.me altogether as probable,
and much more ufeful than any of
the reft : And that is by a flying
Chariot, which may be {0 contrived as
to carry.a man within it ; and though
the ftrength of a fpring might per-

G \ P _ haps

~
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haps be ferviceable forthe’ motion of
this engine, yet it werebetterto have
it affifted by the labour of fome intel-
ligent mover, asthehieavenly Orbs ure
fuppofed tobeturned. And thetefore
if it were made big enough to carry
fundry perfons together, then each of
them in their feveral rurns might ftic«
cefively labour in the caufing of this
motion ; which thereby would be
much more conftant and lafting, than
it could otherwife be, if itdid wholly
depend on the ftrength of “the fame
perfon. This cortrivance being as
muchto be preferred before any of the
other, as fwimming in a fhip before
fwimming inthe water. S

CiA P. VIIL

" A refobution of the two chief difficulties

that feens to Oppofe the poffibility of a
Sflying Chariot- o

HE chief difficultiesagainft the

1 pofibility of any fuch contris
vance, may be fully removed inthere-
~ R folution
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folution of thele two Queries..

1. Whether an‘engine of fuch- cd.
pacity and weight, may be fupported
by go‘ thin and light a body as the
air ¢

2. Whether the ftrength of the per-
fons within, it may be{ufficient for theé
motion of it ? L -

1. Concerning the firt; when ... ..
Callias was required by the men of b 1
Rhodes, to takeup that great Helepos 10-¢. 2%
lis, brought againft them by Denie-
trius, (as he had done before unto

 fome lefs, which he himfelf Had
made ) He anfwered, that it could riot /
bedone. Nonnilla enims funt que in g . ..
exemplaribus videntur [imilia, cum au- Scbol. Mat
tem crefiere caperunt, dilsbumtur. Be- them.p:1:
caufe thofe things that appear pro-
bable in leffer models, when' they
are encreafed to a greater proportion,
do thereby exceed the power of art:
For example, though a man may
make an inftrument to bore a hole
aninch wide, or half an inch, and fo
lefs ; yetto borea hole of a foot wide,
or two foot, i$ not fo much as to bé
Pz  thought
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- firmed and eafily proved, that it is e-

Deadalus ; or, Lib. II,

thought of. Thus though the air may
be able to uphold fome leffer bodies,as
thofe of birds ; yet when the quantity-

of them is encreafed to any great ex-

tenfion, it may juftly be doubted, whe-
ther they will not exceed the proporti-
on that 1s naturally required unto fuch
kind of bodies. -
To this T anfwer, That the engine
can never be too big or too heavy,
if the fpace which it pofleffes in the
airy and the motive-faculty in the in~
frrument be anfwerable to its weight.
That faying of Callias was but a
roundlefs fhift and evafion whereby
1e did endeavour to palliate his own
ignorance and difability. The utmoft

truth which feems to be implied in

it, isthis: That there may be fome
bodies of {0 great a bignefs, and gra-

vity, thatitisvery difficult toapply

fo much force unto any particular

inftrument, asfhall be able to move

them. | :

_Againft the example, it may be af-

qually poffible to bore a hole of at{ly
, , ' ~ bignefs,
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bignefs, as well great as little, if we
fuppofe the inftrument, and the
ftrength , and the application of this

213

ftrength to be proportionable.; But be- -

-caufe of the difficulty of thefe concur-
rent circumf{tances in thofe greater and
more unufual operations, therefore do

they falfly feemto be abfolutely im-

poffible.

" So that - the chief inference from
this argumentandexample, doth im-
ply only thus much, that ic is very

- difficult to contrive any fuch motive

power, as fhall be anfwerable to the
greatnefs and weight of fuch an in-
ftrument as is here difcourfed of,
whic¢h doth not at all impair the truth
to be maintained ; For if the poflibili-
ty of fuch a motion be yeilded, we
need not make any {cruple of grant-
ing the difficulty of it; It is this
mult add aglory to the invention;
and yet this will not perhaps feem
fo very difficult to any ane who hath

but diligently obferved the flight of

fome other birds, particularly of a
Kite, how he wiil fwim up and down

P33 N



214 Dadalus; or, Lib. 1L
* inthe air, fometimes at a great height, -
and prefently again lower, guiding
himfelf by his train, with his wings

~ extended without apy fenfible moti-
onof them s and all this when there
is only fome gentle breath of air ftir-
ring, without the help of any ftrong
forcible wind. “Now I fay, if that
fowl (whichis none of the lighteft )
. canfo very eafily moveit felf up and
dawn in the air, without fo much as
ftirring the wings of it ; certainly then,
it is not improbable, but that when
all the due proportions in fuch an en-
ﬁine are found out, and when men by
ong pra&ife have arrived to any skill
and experience, they will be able in
this (as wellas in many other things)

to come very pear unto the imitation

of nature. ,

e, N, Asit is in thofe bodies which are
2e.13. carried on the-water, though they
“25:  be never fa big, or-fa ponderous,
(fuppofe equal to a City or a
whole Ifland ) yet they will always
{fwim on the top, if they te but any
thing lighter than fo much water
ARSI as
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as is equal to them in bigneefs: So *
likewife is it in the bodics that are
carried in the air.. It is not their
greatnefs ( though never {oimmenfe )
that can hinder their being fupported
inthat light element,: if we fuppofe
them to be extended unto a propor
tipnable fpace of air.. And as from
the former experiments, Archimedes
hath compofed a fubtil fzence in his
Book, De infidentibus humido,” con-
cerning the weight of any heayy hody,
in reference tothe water wherein it is:
So from the particular trial of thefe
. other experiments, that are here.in.
quired after, it is poffible toraifc.a
new {cience, concerning the exten-
fion of bodies, in comparifon to the
air, and motive faculties by which
they are to be carried., ,

We feea great difference betwixt
the feveral quantities of fuch bodies
as are commonly upheld by the air ;
not only little gnats, and flies, butalfo
“the Eagle and other fowl of vafter subir/o.
magnitude.” Cardan and Scaliger do E«ocir
unanimoufly aflirm, that there isa %

- P4 bid
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~ bird amongft ‘the Indiens of {0 great

Hiftor.
Now,0rb,
et 37,

‘a bignefs, that his beak is often u-

fed to make a ftheath or {¢abbard for
afword. And Aeoffstells usof a fowl

in ‘Pers called Caxdores, which will

of themfelves kill and eat up a- whole
Calf at a time. Nor is there any
reafon why any other body may not
be fupported and carried by the air,
though it fhould asmuch exceed the
quantity of thefe fowl, as they do the
quantity of afly. L
" Marcus Polus mentions a fowl in
Muadagafcar , which he calls a Ruck,
the feathers of whofe wings are 12 pa-
ces, or threefcore foor long, which
can with as much eafe foop up an Ele-

. phant , asourKites doa Moufe. If
this relation were any thing credible,

it might ferve as an abundant proof
for the prefent query. But I conceive
this to bealready fo evident, that it
needs not any fable for™ its further
copfirmation. - - .o 0 :
2. The other doubt was, whether
the ftrength of “thé ~other ! perfons
within-it; will bé {ufficient for: the
o S moving

/
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. moving of thisengine ? Ianfwer, . the
. maindifficulty.and labourof it will
bein the raifingof it from the ground;
‘near unto which; the earths attrative
~vigor.is of greateft-efficacy:” -But for
! the better effeCting of this, . it may.be
helped by the fitrength of winds,. and
by :taking: its firlt sife from: fome
mountain, or other high placé. When
~once it isaloft inthe air, the motion'of
it'will be eafie, asit-is in the flighe of
-al kind of birds, - which being at any
. great diftance from theearth, areable
-to continue their motion for a long
time and way, with little labour or
wearinefs.. - _
’Tis certain from common relation
‘and experience, that many birds do
crofs the feas for divershundred miles
together : fundry .of them amongft
us, which are of a fhort wing and
flight, as Blackbirds, Nightingales,
&c. do fly from us into Germany,
and other remoter Countries. And
Mariners do commoaly affirm, chat
they have found fome fowl above
{ix bhundred miles from any land.
Now.

N
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Now if we fhould fuppofe thefe birds
‘to labour fo much in thofe long
journeys, as they do when they fly
in.our fight, and near the earth, it
were impoffible for any of them to
pafs fo far without refting. And
therefore itis Iprobable, ‘that they do
-mount unto fo high a place in the
~ air, where the natural heavinefs of
" their bodies does prove but little .or
no impediment to their flight;
Though perhaps either hunger, or the
fight of fhips, or the like accident,
may fometimes occafioh their defcend-
ing lower, as we may guefs of thofe
birds, which Mariners have thus be-
held; and divers others, that have
been drowned and caft up by the
fea. - o
‘Whence it may appear, that the -
motion of this Chariot ( though it
may bedifficult at the firft ) yet will -
- ftill be eafier ,- as it afcends higher,
till at length it fhall become utterly -
devoid of gravity, when the leaft
ftrength will be able to beftow upon
ita fwift motion: as I have proved
: more



T

Cap. 8. _Mécbanical Motions. ;i9

more at large inanother difcourfe, . World in

But then, (may {ome obje&t) Ifit the Moon,
be fuppofed that a man in the ®the- © '+
real air does lofe his own heavinefs ,
how fhall he contribute any force to-
wards the motion of this inftrument?

I anfwer, The ftrengthof any li-
ving creature in thefe external mo-
tions, is fomething really diftin&
from, and fuperad.ed unto its natu-
ral gravity; as common experience
may {bew, not only in the impreffi-
on of blows or violent motions, as
a River-Hawk will ftrike a fowl with
a far greater force, thanthe meerde-
fcent or heavinefs of-his body could
poffibly perform : But alfo in thofe
a&ions which aredoae without fuch
help, as the pinching of the finger,
the biting of the teeth, . all which

. are of much greater ftrength than
can proceed from the meer heavinefs
of thofe parts. ‘

Asfor the other particular doubts,
concerning the extreme thinnefs and
coldnefs of this zchereal air; by
reafon of which it may feem to be

alg
N ;
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~ altogether impaffible, I have already
refolved them in the above-cited dif-
courfe. -

- Theufes of fucha Chariot may
various ; Peflides the difcoveries which
might be thereby made in the Lu-
nary world; It would be ferviceable
alfo for the conveyance of a man to- a-
ny remote place of thisearth : as fup-
pofe to the ndies or Antipodes. For
when once it was elevated for fome

- fewmiles, {0-as tobe above that Orb
of Magnetick virtue, whichis carried -
about by the earths diurnal revoluti-

- on, it might then be very eafily and
fpeedily direfted to any particular
placeot this great Globe. c

If the place which we intended -
were under the fame parallel, why P
then the earths revolution once in
twenty four hours, would bring it to h
be under us;fo that it would be but de- a !

“{cending in a ftreighe line, and we otﬂ
miche prefently be chere.  If it were |
under any other parallel,it would then grleJ
only require that we {hould dire&titin !
the fame Meridian,till wedid cometo 7
- \ that
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that parallel ; and then (as before) a
man might eafily defcend untoit.
It would be.one great advantage
in this kind of travelling, that one . -
fhould be perfettly freed fromall in- =
conveniences of ways or weather, not
having any extremity of heat, or cold,
~or Tempefts to moleft him: This -
thereal air being perpetually in an .
~ equal temper and calmnefs. Pars Ser.de 4
Superior mundi ordinatior eff necin nu- 5 6.
bem cogitur, mec intempeftatems impel- fummare-
litury mec verfatur in turbinem, ompi "-Le
tumultn  caret z'?feriora. Fulminant. "
The upper parts of the worldare al-
ways quiet and ferene, no winds and
bluftring there ; they are thefe lower
cloudy regions that are fo full of tem-
pefts and combuftion. - .
As for the manner how the force of
a {pring, or (inftead of that) the '
ftrength of any living perfon, may be
applied tothe motion of thefe wings
of the Chariot, it may eafilybe ap-
prehended from what was formerly
delivered.
There are divers other, particulars
to

~/
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‘ to he more fully enquired after, for
aswet  the perfeQing of fuch a flying Cha-
toolong riot ; as concerning the proportion

sto  of the wings boch for their length’

ma? and breadth, in comp.rilon to the
toonar-  weight which is to be carried by
;‘:‘:;l m2¥ them, asalfoconcerning thofe {peci:
pediment 2l contrivances, whereby the ftrength
tpthcbm' of thefe wings may be feverally ap<
makingic Plied either to afcent, delcent,” pro-
more dif- greffive, or a turning motion ; All
f:'ff'ﬁ“g‘jw which, and divers the like enquiries
ing can only be refolved by particular
experiments. We know the invens
tion of failing in {hips does contis
pually reccive fome new addition
from the experience of everyage, and
hath been a long while growing up to
that perfection, untowhich itisnow
arrived. And {o muft it be expected
for this likewile, which may at firft
perhaps (eem perplexed with many
difficulties and inconveniences, and
yet upon the experience of trequent
tryals, many things may be fuggefted
to make it more facil and commodi:

ous. X
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He that would regularly attempt
~ any thing to this purpofe, fhould ob-
ferve this progrefs in his'experimeants,
hethould firft make enquiry whas kind
of wings would te moft ufeful to
thisend ; thofeof a Bat being .moft
eafily imitable, and perhaps nature
did by them purpofely intend fome
intimation to dire& usin fuch expe-
riments; that creature being not pro-
perly abird, becaufe not amongft the
Ovipara, toimply that other kind of
creatrues are capable of flying as well
. as birds ; and if any fhould attempt it,

that would -be the beft pattera for imi-
tation. . »

After this; he might try whatmay
be effeGed by the force of fprings
in lefler models, anfwerable unto 4r-
chytas his Dove,and Regiomontanns his
Eagle ; in which he muft be careful
to obferve the various proportions be-
twixt the ftrength of the fpring, the
heavinefs of the body, the breadth of
~ the wings, the {wiftnefs of the moti-

213

on, &c. L

From thefe he may by degrees afcend
to fome larger effays. - CAP.
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Of & perpetual motson. . The cifeeming’
" facilityani real difficutty of any fwch
contrivance. The feveralways where-
by it hath been atttemptéd, particubarly:
by Chymiftry. . o g

'!Tis the chief inconvenience of all;
the Automata before: entioned,:
that they need a frequent repair of new -
ftrength ; the caufes whence:their mo-
tion does proceed, being fubject tofail
and come to a period ; and therefore.
it would be worth an énquiry; to ex+.
amine, whether or no there may be-
made any ‘fach artificial contrivance,
which might have the principle of mo-
ving from it felf ; fothat the prefent
motion fhould conftantlybe the caufe
of that which fucceeds. :

This ‘is that great Secret in Ars,
which like the Philofopher’s: Stone in
Nature., hath been the bufinefs and
ftudy of :many more. refined Wits,
for divers ages together ; and it may
well be queftioned, whether eitherf

Lo R
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of them asyet, hath ever been found
out, though if this have, yetlike the
otherf it 1s not plainly treated of by
any Author.

Not but that there are {fundry dif-
courfes concerning this fubje&, but

225

they are rather conjecfures than'expe-

~ziments. And though many inven-
tions in this kind, may at firft view
" beara great fhew of probability ; yet
they will fail, being brought to trial,
and will not anfwer in pra&ife what
they promifed in fpeculation. Any
one'who hath been verfed inthefe ex-
periments muft needs acknowledge
that he hath been often deceived in his

ftrongeft confidence ; when the ima-

ination hath contrived the whole

rame of fuch an inftrument, and con-
ceives that the event muft fallibly an-
fwer its hopes;yet then does it ftrange-
ly deceive in the proof, and difco-
versto us fome defe, whichwe did
not before take notice of.

Hence it is, that you will fcarce
talk with any one who hath never
fo little fmattering in thefe arts,but hlel

wi

Y
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will inféantly promife fuch a motion,
asbeing butan eafie atchievement,
iill further trial and experience hath
saught him the difficulty of it. There

being no enquiry that does more en-

tice with the probability, and deceive
with the fubtilty. What one {peaks
wittily concerning the Philofophers
Stone, may - bejuftly applied to chis,
thac icisCaffa mererrix,a chaft Whore,
Quia multos invitat, neminem admit

_ tit, becaufe it allures many,but admits

nofe.
I fhall briefly recite the feveral
ways whereby this hath been attemp-
ted, ot feems moft likely tobe effe-
&ed, thereby to contratt and facili.
tate the enquiries of thofe who are
addi€ed to thefe kind of experiments;
for when they know the defelts of o-
-ther inventions, they may the more
eafily avoid the fame, orthe like, in
their own. - _ '
 The ways whereby this hath been
attempted, may be generally reduced
tothefe threc kinds: ,

1. By Chymical extra&ions.

2. By~
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2. By Magnetical virtues.’ |
3. By the natural affe@ion of gra«
Vity; - '
1. Thedilcovery of this hath been
attempted by Chymiftry. Paracelfus
and his followers have braggzed, that
by their feperations and extrattions,,
they can make a little world which
fhall have the fame perpetual mo-
tions with this Microcofme, with the
reprefentation of all Meteors, Thun-
der, Snow, Rain, the courfes of the fea
“in its ebbs and flows, and the like ;
But thefe miraculous promifes would
- requireas great a faith tobelieve them,
~ as a power to perform them: And
though they often talk of fuch great
matters,
At nufquani sotos inter qus talid cu-
rant, ‘
Apparet ullus, qui re miracula tanté
Comprobet — : _
yet we caripever fee them ponfirmed
by any real experiment; and thed
befides, every particular Author in
thatare; hath fucha diftin& language
.of hisown, (all of thembeing fo full
2 (%)
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ofallegories 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. ‘

One of thefe ways (as Ifind &
fec down) is this. Mix five ounces
of 2, with an equal weight of ¥
grind them together with ten oun-
ces of fublimate, diffolve them ina

~ Cellar upon fome marble for the

fpace of four days, till they become
like oyl-olive; diftil this with- fire
of chaff, or driving fire, and it will
fublime into a dry fubftance : and fo
by repeating of thefe diffolvings and
diftillings, there will be at length
produced divers fmall atomes, which
being put into 2 glafs well luted, and

- keptdry, will have a perpetual moti-
con.

I cannot fay any thing from ex-
perience againt this ; but methinks
it does not feem very probable, be-
caufe things that are forced up to fuch
a vigoroufnefs and a&ivity, as thefe
ingredients feem to be by their fre-
quent

o
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quent fublimatings and diftillings, are
not likely to be of any duration ; the
more any thing is ftretched beyond
its uftal nature, the lefs does it
laft, violenceand perpetuity being no
companions. And then befides, {up-
pofe it true, yet fuch a motion could
not well beapplied to any ufe, which
muft needs take much from the de.-
- lightof it. ,
Amongft the Chymical experi-
_ ments to this purpofe, may be reckon-
ed up that famous motion invented
by Cornelins Dreble, and made for
King James ; wherein was reprefent-
ed the conftant revolutions of the Sun
and Moon , and that without the
help either of fpring or weights.
Marcellus Vrvanckbein, {peaking of the
means whereby it was performed, he
calls it, Scintillula anime magnetice
mundi, [en Affralis & infenfibilis [pi-
ritus ; being “that grand fecret, for
the difcovery of which, thofe Ditta-
tors of Philofophy, Democritus, Pj-
thagoras, Plato, did travel unto the
Gymnofophifts, and Irdiss Prielts.
. Q3 he

4
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Epifi. ad
Regem.

Philofo-
hical di-
4logue,

. Gofer.q.

—

The Author himfelf in his difcourfe
upon it, does not atall reveal the way,
how is was performed. But there i§
one 7homu Tymme, who wasa fami-
liar acquaintance ot his, and did often
pry into his works, (as he profefles
himfe]f) who affirms it to be done
thus; By extraltnig a fiery fpirit out
of the Mincyal matter, joyning the [ame
with his proper air, which included
in the Axle-tree ( of the firft moving

- wheel ) being hollow, carrieth the other

wheels, making & rontinual rotation,ex-
cept ifJue or veut be givenin this hol-
low axlestree, whereby the imprifoned
Spirit may get forth. :

" What ftrange things may be done
by fuch extrattions, I know not, and
therefore dare not condemn this rela-
tion as impoffible ; but methinks it
foundsrather like a chymical dream ,
than a Philofophical truth. Tt feems
this imprifoned fpirit is now fet at li~
berty, orelleis grown weary, forthe

~inftrument (as I have heard) hath

ftood (tili ‘or :any years, lcis here
gonfiderable, thatany forceis weakeft
‘ near
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near the center of a wheel ; andthere- ‘
fore though fuch a {piric mighe of it
felf have an agitation, yet it’s not

eafily conceivable how it fhould have
ftrength enough to carry the wheels
about with it. And then the abfur-
dity of the Author’s citing this, wou!d
make one miffruft his miitake ; he ur-
ges it as a ftrong argument againt Co-
pernicus, asif becaufe Drebledid thus
contrive in an Engine, the revolution

of the heavens, and the immovable-

nefs of the earth,. therefore it muft
needs follow , that ’tis the heavens
whichare moved, and not the earth.
If his relation were no trucr than his
~ confequence, it bad not been worth
the citing,

Q4 CAP

g e
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CAP X

. Of fubterraneons lamps : divers hifforiz

cal relations comcerning their dyrs-
tion for many huwdred years toge-
ther. ' T

UNto this kind of Chymical ex-
A periments,we may moft proba- -
bly reduce thofe perpetual lamps,
which for many hundred yearstoge-
ther have continued burning without
any new fupply in the fepulchres of
the Ancients,and might (for ought we
know ) have remained fo for ever.
Allfire, and efpecially flame, being of
an a&ive and firring nature, it can-
not therefore fubfift without moti-
on ; 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 this experiment. Thoughit be
pot fo proper to the chief purpofe of
this diftourfe, which concerns Me-
chanical Geometry ; yet the {fubtilty

- . and
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and curiofity of it, may abundantly
requite the impertinency.

There are fundry Authors who
treat of this Subjeétion by the by, and
in fome particular paffages, but none
that I know of (except Fortunius Li-
cetws ) that hath writ purpofely any
fetand large difcoutfe concerning it :
out of whom1I fhall borrow many of
thofe relations and opinions, which
may moft naturally conduce to the
prefent enquiry. :

" For our fuller underftanding of this,

233

Lib. de re-
conditis
antiguoe
rum [ucers
nis.

there are thefe particulars to be explai-

“‘ned; -
1. 1, Of quod fit.

cur fit.

; 2. Son {qaomodo fit.

1. Firft then, for the &, or that
" there have been {nch lamps, it may
be evident from fundry plain and
undeniable teftimonies: Saint Auffin
mentions one of them in a Temple
dedicated to Venmus, which was al-
ways expofed to the open weather,

and could never be confumed or ex-

 tinguifhed. To him affents the judi-

De Civse,
Dei. . 21,
cap. 6.

clous -
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cious Zanchy. Pancyrollss mentionsa
Lamp found in his time, in the fepul-
cher of Tullia, Ciceros’s daughter ,
which had continued there for about
1§50 years,but was prefently extingui-
fhed upon the admiffion of new air.
And’tis commonly related ofCedrenss,
that in Juffinian’s time there was ano-
ther burning lamp found in an old wall
at * Edef]4, which had remained fo for
above 500 years, therebeingaCruci-
fix placed by ir, whence it fhould feem
that they were in ufe alfo amon
fome Chriftians. - '

But more efpecially remarkable is -
that relation celebrated by {0 many
Authors, concerning Olybius his
lamp, which had continued burning
forrgcoyears. The ftory is thus :
As a ruftick was digging the ground
by Padua, he found an Urn or ear-
then pot, 1n which there was another
Urn, andin thislefler, alamp clearly
burning ; on each fide of it there were
two other Veflels, each of them full
of a pure liquor, the oneof gold, the

other of Silver.  Ego Chymie artis, ( fi

,  modo
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modo vera poteftefle ars Chymia ) jurare .
anfm elementa ¢ materiam omuism ,
(faith Maturantins, who had che pof-
feffion of thefe things.after they were
taken up). On the bigger of thefe
Urns there was this infcription:

Plutoni facrum munus ne attingite fures.
Iznotumef vabis hoc quod in orbe latet,
Namque elementa gravi claufit digefla
- dabore.
Vafe fub hoc modico, Maximus Oly-
bius, v
Adfit fecundo cuflos fibi copia corna,
Netanti pretium depereat laticis, =
The lefler Urn was thus infcribed :
Abite hinc pelfimi fures ,
" Vos quid valtis, veftris cum oculis
emsifatiis ? . ‘
Bbite hinc veftro cumn Mercurio
Pet +fato Caduceatogue,
Donum bhoc Maximum , Maximus
Olybius
Plutons [acrum facit.

Whence we may probably conje-
¢ture, that is was fome Chymical fe-
. ' cret,
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Mag. Na-
turall X2,
&, ult.

Chroxn,
Martin
Fort . licet,
de lucern.
L. . I1.

Net, ad

Auguft.de
Ciwis.Dei,
Lare6.

“cret, by whichthis was contrived.
Baptifta Porta tells us of another
lamp burning in an old marble fepul-
cher, belonging to fome of the anci-
ent Romans , inclofed ina glafs vial,
found in his time, about the year
1550,in the Ifle Vefis, which had been
buried there before our Saviour’s
coming,. ,
In the Tomb of Pa/lss the Ar.
cadian who was flain by Turnus inthe
Trojan war, there was found ano-
ther burning lamp in the year of our
Lord 1401. Whence it would feem
thatit had continued there for above
twothoufand and (ix hundred years :
and being taken out, it did remain
burning,notwithftanding either wind
orwater, with which fome did ftrive
to quenchit; nor could it bé extin-
gug}hed till they had fpilt the liquor
mnie. , :
Ludovicss Vives tells usiof another
lamp that did continue burning for
1050 years, which wasfound a little
before his time.

Such alampis likewife related !t)o
e
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be feen in the fepulcher of Framcis
Roficrofs, as is more largely exprefled
in the confeffion of that fraternity
There is another relation of a cer-
tain man,who upon occafion digging
fomewhat deep in the ground, did
meet with fomething like a door, ha-
ving a wall on each hand of it ; from
which having cleared the earth, he
forced opon the door ; upon this there
was difcovered a fair Vault, and to-
wards the farther fide ofit, the ftatue
of a man in Armour, fitting by a
table, leaning upon his lefcarm, and
bolding a fcepter in his right hand,
witha lamp burning before him 5 the
floor of this Vault being {o contrived,
. that upon the firft ftep into it, the
ftatue would ere it felf from its lean-
ing pofture, upon the fecond flep it
did lifc up thefcepter to ftrike, and
before aman could approach neare-
nough to take hold of thelamp, the
ftatue did ftrike and break it to pieces.
Such care was there taken that it
might not be ftoln away,or difcovered. |
Our learned Cambden in his defcrip- pay. g7,
tion



238 Dedalus; or, Lib.II
tion of Torkshire, {peaking of the tomb
of Conftantins Chlorss, broken up in
thefe later years,men:ions fuch a lamp
to be found within it. ,

There are fundry other relations to

Dejure  this purpofe. Quod ad lucernas asti-
manivm. L. met, tlle in omuibus fere monumentis
263%  pveninniur, ( faith Futherius). . In:
moft of the ancient Monuments there
is fome kind of lamp, "(though of the
ordinary fort);3ut thole perfons who
were of greateft note and wifdom,did
procure fuch as mighe laft without
fupply , for fo many ages together.
Deperdit, Pancirollss tells us, that it was ufual
7t62.  for the Nobles amongft the Romans ,
‘totake fpecial carein their laft wills,
that chey might have a lamp in their
Monunients. And to this purpofe
they did ufually give liberty unto
{r:me of their {laves on this condition,
that they fthould be watchful in main-
tasning and preferving it. From all
which relations, the firft particular of
t':ss enquiry, concerning the being or
c-Ar.{l‘rcnce of fuchlamps, may fuffici-
ently appear. - ,
o CAP

>
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CAP XL
Several opimions concerning the nature
and reafon of thefe perpesual Larspsa

THere are two opinions to be an-
{wered, which do utterly over-
- throw the chief confequence from
thefe relations.

1. Some think that thefe lights fo
oftén difcovered in the ancient tombs,

- werenot fire or flame, but only fome
of thofe bright bodies which do ufu-

ally fhineindark places.

2. Others grant theny to be fire,
but yet think them to be then firft

enkindled by the admiffion of new
air when thefe fepulchres were ope- -

ned.

1. There aredivers bodies ( faith
Ariffotle ) which fhine in the dark, as
rotten wood, thefcales of fome fith-
cs, ftones, the.glow-worm, theeyes
of divers creatures. Cardan tells us of
a bird in new Spain, called Cocoyums )
whofe whole body is very bright, but

his eyes almoft equal to the light of *

a

De svinty
l.a. ¢ 74
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a candle, by which alone in adark.

night one may both. write and read ;
By thefe the Indians (faith he ) ufeto

-~ eag their feafting Suppers.

*Carbo
Pyropus i
Hiftoria
Animal. .8

It is commonly related and belie-
ved, thata Carbuncle does fhine in
the dark like a burning coal, from
whence it hath its * name. ‘To which
purpofe there is a ftory in Alian,
of aStork, that by a certain woman
was cured of a broke n thigh, in gra-
titude to whom, this fowlafterwards
flying by her, did let fall into her
lap a bright Carbuncie, which (faith
he ) would in the night time fhineas
clearasalamp. Butthisand the like

+ old relations are now generally dif-

believed and rejefted by learned men :
Doctiffimorum omninm confenfu, hujuf-
modi gemme non invemiuntwr, faith
Boetius de Boot )a man ve}'y muchskil-
led in,and inquifite after fu

from hisown eye-fight or experience
afirm the real exiftence of any gem {o

qualificd. R
Some have thought that the light
in

ch matters;.
nor isthere any one of name that does

Al
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in ancient tombs hath been occafioned
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)

from fome fuch bodies as thefe. Forif i zis

 there had been any poffivility to pre-
ferve fire fo long afpace, tis likely then
thatthe Ifraedizes would have known
the way, who were to keepit perpetu:
ally for their Szcrifices. =

~ But to_this opinion it might be

cet. de
lucern. L £:

replied, That none of thefe Noticulay

or night-fhining bodies have been
obferved inany o: the Ancient Sgpul-

chres, and therefore this is a meer -

imaginary conje@ure ; and then be-
fides , fome of thefe lamps have been
taken out burning, and continued fo
for a confiderable fpace afterwards,
As for the fuppofed conveniency of
them, for the perpetuating of the
holy fire amongft the Jews , ir may
as well be feared ieft thefe fhould
have occafioned their Idolatry, unto
which that Nation was fo ftrongly
addicted upon every flight occafion
nor may it eem firange, 1f the pro-
vidence of God fhould rather permit
this fire fometimes to go out, that
foby their eamﬁﬁ prayers, beifig a-

gain
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ain renewed from heaven, (as it*
ometimes was) the peoples faith
might be the better ftirred up and
ftrengthned by fuch frequent miracles.
2. It is the opinion of Gutherins ,
that theft lamps have not continued

. burning for fo long a fpace as they are

fuppofed in' the former relations; -
but that they were then firft enfla-

“med by the admiffion of new air, or

fuch other occafion, when the fepul-
chres were opened : as we fee in thofe
fat earthy vapours of divers forts,
which are oftentimes enkindled into
aflame. And’tisfaid, that thereare
fome Chymical ways, whereby iron
may be fo heated , that being clofely
luted in a glafs, ic fhall - conftantly
retainthe fire for any fpace of time,

, though it were for a thoufand years

or more ; at the end of which, if the
glafs be opened; and the frefh air
admirted, the iron fhall be asred hot
‘?is if it were newly taken -outof the
re. =
But for anf{wer to this opinion, ’tis

- confiderable, that fome Urns have had

infcrip-
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infcriptions onthem, exprefling that -

the lamps within them were burning,
when they were firft buried. Te
which may be added the experience
of thofe which have continued fo for
a good fpace afterwards ; whereasthe
inflamation of fat and vifcous va-
pours,does prefently vanifh. The lamp
" which was found in the Ifle Nefis, did
burn clearly while it was inclofed in
the glafs; but that being broken, was
prefently extinguifhed. As for that
Chymical relation, it may rather ferve
to prove, that fire may continue fo
;na’;ly ages, without confuming any

uel. ‘ .

- Sothat notwithftanding the oppo-
fite opinions, yet ’tis more probable
that there have been fuch lamps as
have remained burming, without any
new fupply, for many hundred years
~ together ; which wasthe firft particu-
lar to be explained. - \

2. Concerning the reafon, why the
Ancients were fo careful in this
particular, there are divers opinions.
Some think itto be an expreffion of
n R 2 - their

Cur ﬁxf.‘
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their belief, concerningthe fouls im-
mortality,after its departure out of the
dody, alamp amongit the Egyptians

-being the Hieroglyphick of life. And

De Lucer-
uis 1,3.¢.8.

thercfore they that could not procure
fuch lamps, were yer careful ro have
the image and reprefentations of them
ingraved on their Tombs. L

Others conceive them to be by way
of gratitude tothofeinfernal Deities ,
who took the charge and cuftody of
their dead bodies, remarning always
with them intheir Tombs, and were
therefore called Di: manes.

Others are of opinion, that thefe
lamps were only intended to make
their fepulchres more pleafant and
lightfome, that they might notfeem
tobe imprifoned ina difmaland un-
comfortable place. Trueindeed, the
dead body cannot be fenfible of the

light, no more could it of its want of

burial; yet the fame inftin& which did
excite it to the defire of one, did alfo

~occafion the other.

Lisetss concludes this ancient cu-

.ftometo have a doubleend: 1. Po-

litick,
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litick, for the diftin&ion of fuch as
were nobly born, in whofe Monu-
ments cnly tiicy were ufed. 2. NVa-
tural, to rricrve the body and foul
from darkuefs ; for it was a con.mon
opinion ameng(t them, that the fouls
alfowere much converfant about thofe
places where the bodies were buried.

C A P. XIL |
The moft probable conjeiFure how thefo

lamps were f(med.

TH E greateft difficulty of this en- umod
quiry doth confift in chis laft /"
particular, concerning the manner
how or by what poffible means any
fuch perpetual flame may be contriv’d.

For the difcovery of which, there
are two things tobe more efpecially
confidered. ‘

1. Thefnuff or wiek, which muft -
adminifter unto the flame. ‘
2, Theoyl, which muft nourifh
.

R 3. For
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For the firft, it is generally granted
that there are divers {ubffances which
willretain firewithoutconfuming:fuch
isthat Mineral which they call the.
Salamanders-wool, faith our learned
* Bacon. Ipfeexpertus fum villos Sala-
mandre non confwms, faitht Joachimus
Fortius and * Wecker from his own
knowledg affirms the fame of Plumse-
allum, that being formed into the
likenefs of a wiek, will adminifter
tothe flame, and yet not confume it
felf. Of this nature likewife was that
which the Ancients did call Linsms
wivwm, or Asbeftinum : of this they
were wont to make garments that
were not deftroyed, but purified b
fire ; and whereas the fpots or foul-

- nefsof other cloaths are wathed out ,

Plin. Hif,
Lige.t,

in thefe they were ufually burnt a-
way. Thebodies of the ancient Kings
were wrapped in fuch garments when
they were put in the funeral pile,
that cheir athes might be therein pre-
ferved, without the mixwure of a-
ny cther. The materials of them
were not from any herb or vegeta-

- ble,



ble, asother textils, but from a ftone
called Amiantss, which being brui-
fed by a hammar, and its earthy na-
ture {hakenout, retains certain hairy
fubftances, which may be fpun and

(gap.'! 2. Mechanical Motions.
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woven as hemp orflax. Pliny fays,

that for the precioufnefs of it, it did
almoft equal the price of pearls. Pax-
civollus tellsus, that it was very rare,
and cfteemed precious in ancient
times; but now is fcarce found or
known inany place, and therefore he
reckons itamongft the things that are
loft. But L. Vives affirms, that he hath
often feen wieks made of it at Paris,
- and the fame matter woven into a nap-
kin at Lovaine, which was cleanfed
by being burnt in the fire.

*Tis probable from thefe various
relations, that there was feveral
forts of it, fome of a more precious,
others of a bafer kind, that was

Deperd,
Tit, 4.

In Auguff,
de Ciit.
Deil 21,
¢.6.

found in Cyprus, the defertsof India,
and a certain Province of Afis: this

being common in fome parts of Iz-
Iy, but is fo fhort and brittle, that
it cannot be fpunintoa thred. And

‘ R 4 there-

A
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therefore is ufeful only for the wieks
of perpetual lamps, faith Boetius de
Boor.  Some of this, or very likeit, I
have upon enquiry lately procured
and experimented. But whether it
be the ftone Asbeftus, oronly Plume-

~ allum, 1cannot certainly affirm. For

it feems they are both fo very like ,
as to be commonly {old for one ano-
ther (faith the fame Author). How-
ever, itdoestruly 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 contra& fo much
fuliginous matter from the earthy
parts of the oyl, (though is was try-

- ed with fome of the pureft oyl, which

is ordinary tobe bought ) thatin a ve-
ry few days it did choak and extin-
guifh the flame. There may poflibly
be fome Chymical way {o to purifie

. and defecate thisoyl, that it fhall not -

{pend into a footy matter. -
. Hawever if the liquor be of a
cloleand glutinous confiftency ,it may
burn without any fnuff, as we fee

- in
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-in Camphire, and fome other bitu-
-minous fubftances. And it is proba-
ble that moft of the ancient lamps
wereof this kind, becaufe the exaGeft
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relations (to my remembrance) do
not mention any that havebeen found

with fuch wieks.
But herein will confift the greateft
difficulty, to find out what invention

there might be for their duration. .

“Concerning which there are fundry
opinions. E
~ Saint 4 ftin{peaking of that Lamp
in one of the Heathen Temples,
thinks that it might either be done by
Magick, the Devil thinking there-
by to promote the worfhip and e-
fteem of that Idolto which it was
dedicated; or elfe that the art of man
might make it of fome fuch materi-
al, as the ftone Asbefus,” which be-
ing once enkindled, will burn with-
out being confumed. Asothers (faith
he ) have contrived as great a won-
der in appearance, from the natural
virtue of another ftone, makingan
iron-image feem to hang in the air, by
rea-

De ‘Ci«v.
-Dei 1. 21,
¢.6e

Zanch. de
Operibus
Dei, par.1.
L 4.0 12,
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reafon of two load-ftones, the one be-
ing placed in the Ceiling, the other in
the floor.

Others are of opinion, that this may
be effected in a hollow veflel, exa&-

1y luted or flopped up in all the vents

of it. And then, if a lamp be fup-
pofed to burn in it, but for the leaft
moment of time, it muft continue fo
always, or elfe there would be a Vacs-
wm, which natureis not capable of ; If
you ask how it {hall be nourifhed ? it is

~ anfwered,that the oyl of it being turn-

ed into {moak and vapours, will again
be converted into itsformer nature ;
for otherwife, if it fhould remain -
rarefied in fo thin a fubftance, then
there would notbe room enough for
that fume which muft fucceed it ; and
fo onthe other fide, there might be -
fome danger of the Pesezrationof bo-
dies, which naturedoth as much ab-

‘hor. To prevent both which, as

it isin the Chymical circulations,
where the fame body is oftentimes
turned from liquor into vapour, and
from vapour into liquor again; fo

' \ in-
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in this experiment, the fame oyl fhail
be turned into fume, and that fume
{hall again convert into oyl. Always
provided, that this oyl which nou-
rithes the lamp, be {uppofed of fo
clofe and tenacious a fubftance, that
may flowly evaporate, and {o there
will be the more leifure for nature to
perfet thefe circulations. According
to which contrivance, thelamp with-
inthis veffel can never fail, being al-
ways fupplied with fufficient nou-
rilbment. That which was found in

251

the Ifle Nefis, inclofed in a glafsvial,

mentioned by Beptifiz Porta,is thought

" to be madeafter fome fuchmanneras

this. - :
Others conceive it poffible_to ex-
tra& fuch an oyl out of fome Mine-
rals, which fhall for a long {paceferve
to noufifh the flameof a lamp with
very little or no expence of its own
- fubftance. To which purpofe ( fay

Wolphang
Lazus).3.
¢.18.
Camb.Brit.
p. 572

they ) if gold bediffolved into anun-

&uous humour; or if the radical
moifture of that metal were fepara~
ted, it might be contrived to burn
: ‘ ( perhdps
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( perhaps for ever, or at leaft ) for ma-
ny ages together, without being con-
fumed. Forif gold it felf (asexperi-
ence fhews) be fo untameable by the
fire, that after many meltings, and vi-
olent heats, it does {carce diminifh ;
’tis probable then, that being diffolved
into an oylie fubftance, it might for
many hundred years together conti-
nue burning.

There isa little Chymical difcourfe,
to prove that Urim and Thummim is
to be made by art; the Author of
this Treatife affirms that place, Gex.6.
16. where God tells Noah, Awindow

alt thou make in the Ark, tobe very
unfitly renderedinour TFranflation a
window, becaufe the Original word
sy fignifies properly {plendor or
light ;. and thenbefides, theair being
at that time fo extremely darkned
with the clouds of that exceffive rain,
-a window could be butof very little
ufe in regard of light, unlefs there
were fome other help for it; from
whence he conjeGtures that both this
fplendor, and fo likewifc the Uriu‘;

| an
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andThummim, were artificial Chymi-
cal preparations of light,anfwerable to
thefe fubterraneous lamps ; or in his
own phrafe, it hath the sniverfal [pirit
fixed in a tranfparant body.

It is the opinion of Lzcetus (who
hath more exa&tly fearched into the
fubtilties of this enquiry ) that fire
does not need any humour for the
nourithment of it, but only to de-
tain it from flying upwards.  For be-
ing it felf one of the chief elements
( éith he out of Theophrafins) it were
abfurd to think that it could not fub-
fift without fomething to feedit. As
for that fubftance which is confumed
by it, thiscannot be faid to foment or
prefervethe fame fire, but only to ge-
nerate new. For the better under-
ftanding of this, we muft obferve,
that there may be a threefold pro-
portion betwixt fire, and the humour
or matterof it. . Either the humour
does exceed the ftrength of thefire,

or the fire does exceed the hu-

mour ; and according to bochr thefe,
the flame doth prefently vanifh. lofr
. : elfe

253
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elfe laftly, they may be both equal
in their virtues, (asitis betwixt the
radical moifture and natural heat in
living creatures ) and then neither of
tgem can overcome or deftroy the o-
ther. :

Thofe ancient lamps of fuch long
duration, were of this later kind. But
now, becaufethe 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; there-
fore to prevent this, the Ancients
did hide thefe lampsin fome caverns
of the earth, or clofe monuments:
And hence isit, thatat -theopening
of thefe, theadmiffion of new air un-
to the lamp does ufually caufe o great
an inequality betwixt the flame and
the oyl, that; it is prefently extins
guifhed. ~ '

But flill the greateft difficulty re-
mains how to make any fuch exact
proportion betwixt an unctuous hu-
mour, and fuch anaQive quality, as
the heat of fire ; or thisequality be-

ing
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ing made, itis yeta furcher difficul-
ty how it may be preferved. To
which purpofe, Licesss thinks it
Foﬂible to extralt an inflameable oyl
rom the ftone Asbefius, Amiantus, or
the metal Gold, which being of the
fame pure and homogenious nature
with thofe bodies, fhall be fo pro-
- portioned unto the heat of fire, that
~ 1t cannot be confumed by it, but be-
ing once inflamed fhould continue for
many ages, without any fenfible dimi-
nution.

If it beinthe Eower of Chymiftry
to perform fuch ftrange effes as
are commonly experimented in that
which they call asrum fulminans, one
fcruple of which fhall give a louder
blow, and be of greater force in def-
cent, than half a pound of ordinary
Gunpowder in afcent 5 why may it
not be as feafible by the farhe art to ex-
tra& fuch anoyl as is here enquired
after: fince it muft needs be more
difficult to make a fire which of its
own - inclination {hall tend down-
wards, than to contrive fuch an un-

| - &uous
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&uous liquor, wherein fire fhall be
maintdined for many years without

any new fupply ? -
- Thus have I briefly fer down the re-

lations and opinions of divers learned

men concerning thefe perpetual
lamps ; of which, though there have
been {o many fundry kinds,and feveral
ways to make them, (fome being a-

ble to refift any violence of weathers, =

others being eafily extinguifhed by a-
ny lictle alteration of the air ; fome
being inclofed round about within
glafs, others being open); yer now
they are all of them utterly perifhed
among(t the other ruines of time;
and thofe who are moft verfed in the
fearch after them, have only recove-

- r1ed fuch dark conje&ures,from which.

a man cannot clearly reduceany evi-
dent principle that may encourage
him to a particular trial. .

CAPD.
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C A P. XIIL
Concerning [everal attempts of contris
- wving aperpetual motdon by Magnetical
- irtwes, !

g H E fecond way whereby the
- making of a perpetual motion
hath been attempted,is by Magnetical
virtues ; which are not without fome
ftrong probabilities of proving effe- ¢
Gual to this purpofe: efpecially
when we condider; that the heavenly
revolutions, (being as the firft pac-
tern imitated and aimed atin thefe
. attempts ) areall of them performed .- -
by the help of thefe qualities. = This -
great Orb of earth, andall the other
Planets being but as fo many Mag-
netical Globes endowed with fuch
“various and continual motions, as
may be moft agreable to the purs
poI{s for which' they were, intended.
‘And therefore moft of the Authors
who treat concerning this invention,
doagree, that the likelieft way to efs
fe it, isby thefe kisnd of qualittes.

L4

It
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1t was the opinion of Pez, Peregrinus,

and there is an example pretended for
itin Bestinus ) Apiar. 9. Progym. §. pros
11 ). That a Magnetical Globe or Te-
rella, being rightly placed upon its
poles, would ot it felf have a conftant
rotation, like the diurnal 'motion of
the earth. But this is commonly’ex-
ploded,. as being againgt all experi-
cnce, L L N
- -Others think 1t poffible,. fo to-con-
trive, {everal pieces of fteel, and a
ldadftone, that by their continual

attraCtion and expulfion of one’ ano- -

ther; they may caufea perpetual re-
volutiod ot a wheel ; Of this opini-

oni were * Tasfner, © Pet. Peregrinns .

and ¢Cardan, outof Antonius de Fan-
t75. . But D. Grlbert, who was more

efpecially verfed in Magnetical expe- -

riments; concludesit to bea vain and
groundlefs fancy. - = o
- But-amongft all thefe kind of in-
ventiois, «that is moft likely, wherein
a loadttane is fo difpofed, that it {hall
draw: unto it on areclined plane, a

bulleof fteel ; which fleel, as it a--

U , {cends

. w———
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fcends nearto the loadftone, may be
contrived to fall down through fome
holé 'in- the plane,” and fo to return
unto the place from whence at firft
it began to move; and being there ,
the loadftone will again attract ic
upwards, till coming o this hole, it
will fall dowst again: and fpthe mo-
tion -will be perpetual, as may be
more eafily conceivable by this fi-
gure. ,
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Suppofe the loadftone to be repre~
fented at 4 B, which though ithave,
not ftrength enough to attract the bul-
let ¢, dire@tly from the ground,. yet
may do it by the help of the plane E F.
Now when the bulletis cometo the
- top of this plane, its own gravity.
( which is fuppofed to exceed the
ftrengthof the loadftone ) will make
it fall into that hole at E: and the
forceit receivesin this fall, will carry.
it with fuch a violence unto the other
end of thisarch, that it will open the
paflage which isthere miade for it, and
_ by its return will again fhut it ; fochat
the bullet (as at the firft) is in
the fame place whence it was artra-
&ed,and confequently muft move per- .
petually. EE
~ But however this inventiop may
{eem to be of-fuch ftrong probability,
yet there are {undry particularswhich
- may proveit infufficient. For, -
1. This bullet of fteel muft- firft:
be touched and have its feveral poles,
or elfe there can be little or no at-
tradtionefit. SuppofeC in the fteel
R to
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to be anfwerable unto Ain the ftone,

and to B; In the attraltion, C D muft
always be direted anfwerableto 4 B,

and fo the motion will be more diffi-

cult, by reafon there can be no rotati-

on or turning ronnd of the bullet, but

it muft flide up with the line € D, an-
{werable totheaxis 4 B.

2. In its fall from E to G, which

is motus elementaris, and proceeds
from its gravity, there mult needs

be a rotation of it, and fo ’tis odds

but it happens wrong in the rife, the
poles in the bullet being not in the
famediretiontothofe inthe magnet;
and if in this reflux it fhould fo fall -
out, that D fhould be dire&ed to-
wards. B, there fhould be rather a
flight than anattration, fince thofe
two ends do repel/.and not draw one
another. :

3. If the loadftone 4 B, have fo

_ much ftrength thatit can attralt the.
bullet in F, when it /is not turned
round, but does only flide upon the
plane, whereas its own gravity would
soulitdownwards: thenit is evident,
I S3 . the
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the fphere of thisa&tivity and firength
wou?d be foincreafed when it approa-

ches much nearer, that it would not

" mneed the affiftance of the plane, but

woulddraw it immediately . to it feIf

~without that help, and fo the bullet

" would not falldown through the hole,

but afcend ta the ftone, and.confe-

quently ceafe its motion. Forijf the

loadftone be of force enough to draw

thebullet on the plane, at the diftance

F B, then muit the ftrength of it be *

- fufficient to attralt it immediately un.

toit felf, when it is fo much nearer as

- EB." And if the gravity of the butlet

be fuppoled fo much to exceed the

Rtrength of the Magnet, that it canpot

draw it diretly when it is {0 near,

. then will it not be able to attra& the

* bullet up the plane,when it is fo much
further off. o

So that none of all thefe Magneti-

cal experiments, which have been ds

yet difcovered, arefufficient for the

- effe@ing " of " a ‘perpetual motion,

though thefe kind of qualities fcem

moft conducible unto i, and per-

oo . . e ."\‘;-". N - ‘e haps
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haps hereafter it- may be contrived
from th_\cm. : o

©. . CAP. XIV.
The feeming probabiiity of effeéting a
continsal motion by [olid weights in

" a hollow wheel or [phere.

HE third way whereby the ma-
_ king a-perpetual motion hath
been attempted, is by the natural
affe@tionof gravity ; when the heavi-
nefs of feveral bodiesis fo contrived,
that the fame motion which they give
in their defcent, may be able to carry
them up again. . |

But amongft the poffibility of any'

fuch invention, it isthus objetted by
Cardan ; All fublunary bodies have a
dire@® motion either of alcent or de-
fcent ; which, becaufeit does refer to
fome term, therefore cannot be per-

petual, but muft needs ceafe when it

1s arrived at the place unto.which it
naturally tends. Lo
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"1 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; yet it doth not hinder
but that it is poffible from them to
contrive fuch an artificial revolution
:;_sl ff‘hall conftantly be the caufe of it -
Al DN

Thofe bodies which may be fer-
viceable to this purpofe, are diftin-
guifhableintotwo kinds.~ -~ °
" 1. Solidand confiftent, asweights
of metal orthelike. - \‘ .

2. Fluid or fliding, as water, fand,
&ec. S - '

Both thefe ways have been attem-
pted by many, though with very lit-
tle or no fuccefs. Other mens con-
jeGtures in thiskind 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 new ones, which (if
I am not over partial ) feem alto-

‘gether as probable as any of thefe

kinds that have been yet invented ;

. and till experience had difcovered

their defeét and infufficiency,l did cer-



o largely proved ) only a circular mo-
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taiply conclude” them to be infallible.

The firft of thefe contrivances was _
by folid weights being placed in fome
hollow wheel or {phere, unto.which
they fhould give a perpetual revolu. -
tion. For (as the Philofopher hath f##-"4]
tion can properly be perpetual.

 But foI:the be}t,-t'cr g)encP:ivin of this
invention, it .is requifite that we
rightly underftand fome principles in
Trochilicks, or the Art of Wheel-in-
ftruments: As chiefly, the relationbe-
twixt the parts of a wheel, and thofe -
of a Ballance ; the feveral proportions

in the Semidiameter of a wheel bein

d . g dr: Me-
an{werable tothe fides ina Ballance, el . 1.
where the weight is- multiplied ae. De ratime
. . 2 libra ad
cording.to its diftance from the cen-: ciruim.

. ter.

‘- .

S

- Thus
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- Thus fuppole the center to be at
A, and the Diameter of the wheel
D¢, to be divided into equal parts
- (as is-here exprefled ) itis evident ac-.
cording to the former ground, that:
one pound at C, will be equiponderate
to five pound at B, becaufe there is
fuch a proportion betwixt their 1§
veral diftanices from the Center. Ang
it is not material whether or no
thefe feveral weights be placed hori-

zontally ; for though B dohang lower
| - than
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than C, yet this does not at all concern
the heavinefs ; or though the plummet
C .were placed much higher than it
isat E, or lower at F, yet would it
ftill rerain the fame weight whichit
hadat C, becaufe the plummets (as
1s the nature of all hcav‘{ bodies ) do
tend downwards by a ftraight line:
Sothat their feveral gravities are ta
be meafured by that part of the ho-
rizontal Semidiameter which isdire&-
- ly either below or above them. Thus
‘when the plummet C,. {hall be moved
either to G or H, it will lofe 2 of its
former heavinefs, and be equally pon-
derous as if it were placed in the bal-
lance at the number 3; and if wefup-
pofe it tobe fituated at Tor K, then
the weight of it will lie wholly npon
the Center, and not at all conduce to
the motion of the wheel' on either
fide. So that the ftraight lines which
pafs 'through the divifions of the dia-
meter, may ferve to meafure the hea-
vinefs of any weight inits feveral fi-
tuations. '

" Thefethings throughly confidered,

N
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it feems very poffibleand eafie for a
man to contrive the plummets of a
. wheel, that they may be always hea-
vierin theirfall, 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 in it is heavier than the o-
ther. - L
For the performance of this, th
weights muft befo ordered, r. That
in their defcent they may fall from the
Center, and in' their afcent may rife
nearer toit. 2. That the fall of cach
plummet may begin the motion of
that which fhould fucceed it. Asin
this following Diagrdm.

- Where

.
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Where there are 16 plummets, 8
in the inward circle, and as many in
the outward, (the cquality being
to arife from their fituation, it 15

269

‘therefore moft convenient that the

number of them be even ). Theeight
inward plummets are fuppofed to be
in themfelves fo much heavier than
the other, that in the wheel they may
be of equal weight with thefe a-
bove them, and thenthe fall of thefe
will be of fufficient force to bring

T | down
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down theother. For example, if the
outward be eath of them 4 ounces,
then the inward mufl be §,becaufe the
outward is diftant from the center § of
thofe parts, whereof the in‘wa;ds 1s
but 4. Each pair of thefe weights
fhould-be joyned togetherby a lictle
ftring or'chain, which muft be faltred
about the middle betwixe the bullet
and the center of that plummet,which
is te fall firft, and atthe topof’the
others - T

When thefe bullets in their deftent
are at their fartheftdiftance from the
center of the wheel, then fhall they
be ftopped, and reft on the pins
placed to that purpofe ; and foin their
rifing there muft be other pins to
keep them .in a convenient poftufe
and diftance from the center, left ap-.
proaching too near unto it , they
thereby become urfit' to fall, when

they fhall come to the top of the de-

fcending (ide. ‘ )
- This may be- otherwife contrived -
with fomeé different  ¢ifcumftances ;

~but they wifl all redound to the'{ame

effe@®.
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effet. By fuch an engine it'feems
very probable, thata man may- pro.
duce a perpctual motion, The diftance
of the plummets from the center in-
creafing cheir weight on one fidé:
and their being tyed to one another,
caufing a conftant fucceflion in their
falling. e
But now, upon experience I-have
found this to be fallacious ; and the
reafon may fufficiently appear by a -
calculation of the hedvinefs of each
plummer, according to its feveral fci-
tuations ; which-may eafily be done by
thofe perpendiculars that cut the dias
meter, (aswas before explained, and
is here exprefled in five of the plums
metsonthe defcending fide ).  From
fuch a calculation it will be evident,
that both the fides of this wheel will
equiponderate, and fo confequently
that the fuppofed inequality, whence
the motion fhould proceed, is but
imaginary and groundlefs,  On the
~defcending fide, the heavinefs of each
- plummet may be meafured according
tothefe numbers, ( fuppofing the di-
- ameter
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_ametér of the wheel to be divided into

twenty parts, and each of thofe fubJ
dmded mto four)

Ti)e oummrd - The inward . .
. plammets _ plummess: .
p7. 0} — . 1 0 %
| The fam 7 o The fum'
BN GRS /Y G
7 © 3o )

A

" Onthe aﬁ:end'mg fide the we:ghts
are to be reckoned accordmg to thefe

degrees :
Tbe outmr‘d; The inward. >
I 3’ 4 1)y
' 2 \7 ©
" o> The fum 5 ngbe funs
3N 24 2 1> 19°
0 - .

The fum of which laft num-
bers is equal with the former, and
therefore both the fides of fuch Lt
wheel, in this ﬁtuanen will equi-
ponderate If
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If it be gbjeGted , That the plum.«
met A fhould be contrlved to pull
«dowh the otherat B, and then the dé-
fcending: ﬁde wﬂl be heamer than the
) other R
bl -For anfwer to thns n: 1s conﬁdera- .
e; That the[é bullets towards the
top of the wheel, cannot defcend till
‘they comc to a ecrtam kind of mch-
-“fhation.
vooa, Thatany 1ower bullet hangi ing
‘upon the ottier” above ‘it, ‘to-pal
‘down, mﬁ& be’ concewed ;vasif the
'weight of it werein chae pomt ‘where
-its {"rmgtouchmhe upper ; at which
ipoint this buller will be of Tefs heavi~
nefs in refpe& of the wheel,’ than if it
. didreft in'itsown place : Sothat both
-the fides of it id any Kind of ﬁtuauon

maY eqvipondeace.
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Of ;pmpo/’ ng_a perpetualmotion 5; ﬁmd

_.weights. Concerning Archimedes bis
water-fcrew.  Thegreat proéabtlzt) of
- - dstomplifbing this enquiry by the help
of that 5 with the ];;lltblmeﬁ of ¥t
mpau exper{mem. dnliand e

| TH@t which ﬂnLl gestion asthe

laft way,for the trial of thisex- - .
penment; s by conttiving it in fome -

wagge-ipitruyment;. which miay feem
.altogéther as progabl ‘and; eaﬁeeﬁ:;

any of . the. reﬁr,x becaule that element
by :reafon of iss fluid and fubtil ng-

'ture :(whereby of its own.:accord it -

rchag_:gnt the lowbir an;it m{mlz) l:::ar-
es)may 0! pxa to
thc mmd of :the Artificer; ., Now.-the

‘ufiral meansfor the afcent of water,

is either by Suckersor Fon'er.r, 6r fome.
thing equivalent thereunto ; Neither
of which may beconvemently rpphed
unto fucha work asthis, becaufe there
is required unto each of ‘them fo much
or'more ftrength, ‘as may be anfweir"il-

~ : Y
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ble to the full weight,of the water that

275,

- isto be drawn uﬁ 3 and then befides,
K

they move for the m
and {narches, {0 that it is not eafily
conceivable, how they fhould conduce
unto fuch a motion, which by reafon

.

moft part by fies

~ ofits perpetuity muft be regular and’

equal.

, Butamongt all other ways to this.

purpofe, that invention. of Archime-

 desis incomparably the beft, whichis

ufually called Cochles, or the Water-

. Jerew, being framed. by the Helical
. revolution of a cavity. about the Cy-.

linder. ‘We-have not any difcourfe.

from the Author himfelf concerning

it, nor -is it certain whether he ever

~ writany thing to this purpofe. ,But
if he did, yet as the mjury of time.
hath deprived us of many other his ex-
cellent works, {o likewife of this, a«
mongft thereft.
Atheneus fpeaking of that great fhip
*buile by Hiero, in the framing of
‘which there .were: 360  Carpenters

Dipnofpa. . -

£ L5

“employed for a year together, befides .

- -many other hirelings for carriages,
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Biblioth,

L1

- Cardan.

e

Subs:1. ¥,
. 'De fapient.

Ls

. thefameAut

. Dedduss o Lib.IL-
and fuch fervile works, mentions this
inftrument, as béing inftead of a pump
for that vaft fhip ; by the help of
which, one man might eafily and -
{peedily drain‘out the water; though - |
it were very deep. - R
Diodorus Siculus fpeaking: of this -
engine, tells us, that Archimedes in-
vented it when he was: in-Egypr ,
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, Biroriyrs
3> 8ri@. 1% opyars xal’ vmepBonled,(faith
A ‘lyx_or).lt,b‘eing anengine o
iagenious and artificial ; as‘cannot
be fufficiently expreffed ok commen:
ded, Andfo (it fheuld feem ) the

 Smith in Millsin conceived it to be, .

of it.

- Mrchite8.
L tow. 11,

[

4
R

who having without any teaching or
information found it out, and there-
fore thinkin%:_himfé]f to be the firft
inventor, fell mad with the meer joy

The nature and manner of making
this, is more largely handled by G

truving, _
'  The
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- - TheFigureofitis afterthismaaner,

ity
- Where you fee thereisa Cylinder -
A A, and a fpiral cavity or pipetwi-
ningabont it,according to equal revo-
lutions BB. The axis and centers
of its motions are at the pointsC D,
upon which being turned, itwill fo
happen that the fame partof the pipe
which was now lawermoft, “will pre-
fently become higher, fo that the
water does alcend by defcending 5 a-
{cending in comparifon to the whols
inftrumeat, =andfdcfcendingimeﬁaet‘?cf' |
T o

—— 43

e N\
o
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- ofits feveral parts. .- This being ‘one
of the ftrangeft wonders .amongft
- thofe many, wherein thefe Mathema-
“_tical arts do abound, thata heavy
body fhould rife by falling down; and
- the farther it pafles by. its own natu- -
~ ral motion 6f defcent,by fomuch high-
~er flill fhallit afcend s which though
it feem o evidently to contradi& all -
reafonand Philofophy ; yet in this in-
* ftrument it'may be manifefted both
by demonftration and fenfe. 4
- This pipe or cavity for the matter
- of it; cannot eafily be made of metal,
- .. by reafon of its often turnings; but
for trial, there might be fuch a ca-
vity, cut in a colimnof wood, and
afterwards covered over -with tin
plae. 0 '
~ For the,form and manner. of ma-
- king this {crew, Vitravias does pre-
fcribe thefe two rules:
- 1. That there muft be an equali-
ty obferved betwixt the breadth of
the pipe, and the diftance of its fe-
veral circumvolutions. . . ,
~ 2. Thatthere muft be fuchapro- -
o T portion

)
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ortion betwixi the length of thein-.
ument, and-it§ elevation, asisan-'

- fiverable fo the” Pythagorical Trigon..

If the Hypotenufal, or Screw be ssthe-
perpendicular or elevation muft be 3,

and the bafis 4..-

However ( with hisleave) neither

David Ri- -
valt.Com.
in Archim,
opera. ¢x-~
ters.

of thefe proportionsare generally ne- -

ceffary,. but fhould be varied accord-

ing to other circumftances. Asfor the

breadth of the pipe in refpe& of its re-

volutions ; 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. For the néarer they .
are unto one another, thehigher may -
the inftrument be erefted ; therebeing
no other guide for its true elevation .

but this. o g
And becaufe the right underftand-

ing of this ‘particular is one of .the

principal matters ‘that concern the

ufe of this engine, therefore I {hall
endeavour with brevity and ‘ferfpi-
culty to explain it. ‘The firft thing
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to be inqujred aftes, is whae kind of .
incllﬂai' on _thefé _ !‘,_I,CK ‘C&'l .= ICVQIIJHODS'

... .of the Cylinder Haye peo thie Hori,

- - zam; which may be:chus faund out.,

;.\ ? R It

.

PR I

A
LU K N

[ S
aay o

Let 4 B reprefent a Cylinder with,

- two, perfet revalutions.in jt; -unto.
which 'Cylinder the. . perpendicular
ling € D is equal: ‘the bafis D Ebe- -
ing, fuppafed to be double unta the
-compafs . or . circumferepce of the.
Cylinder. .Now itis certain that the

angle C ED, is the fame with thap
by which the tevelutions on the Cy- .
linder are framed ; and that the line -
Ec, i comparifon to the bafis E D,

~ does fhew the inclination of thefe-
revolutionsunta the Horizon. . The
grousd 3nd demonftration of this,:

. are more fully fet down by Guidus

- Vbaldus, inhis Mechanicks, and ‘tgat |
: -+ other
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other Treatife De Cochles, which. he

writ purpofely for the explication of .
this inftrument, where the fubtilties

ofiparclrgely and cxcellennly huad- |

s S b
orc perpendicular; be. fupg to
decline unto the Ho’rimns by the an-
gle F BG, asinthis fecond Figure ;

¢hen the inclination of the revolutions
init, will be increafed by theangle
E D H, though thefe revolutions will

* ftill remain ina kind of afcent, fo that
~~ water cannot be turned through them.

But
o, 2

~
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. But now if the Screw be'pliced fo

far declining; ‘that the angle ofits™

inclination FB G, be lefs than the”
angle £ C D, in'the’ triangle; ‘as in-
this other Djagram under the for-:
mer ; then the revolutions of it will
defcend to the Horizon, asdoes the
line E-c, andinfuch a pofture, if the

- Screvr be turned round, water will-
afcend through its cavity, Whence

' itis eafie to Cobceive. the certain de-
clination wherein'any Screw muft be
placed for its own conveyance of wa-
ter ypwards. Any point betwixt &
and D, beingindefcent ; but yet the
more the Screw declines downwards

- towards D, by fomuch the more wa-
ter willbe carried up byit.

o If fyog ‘would know the juft quan-
titysof water which every revolution
does contain and carry, accordingto
any inclination of the Cylinder, this

Seafic niay be ealily found by afcribing on”

plis . .. 'R L . B e

ation of 1t.an Edlipfis, parallelto the Horizon ;

this in U~ which E//ipfis will fhew how muchof

budu ¢ the tevolution is empty, and how

Cockler, 1.
The

/

“aprep.as. muchfull.
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v The trieinclination of the Screw -
~being found, together with the cer-
tain quaritity of water which every
Helix does‘contain ; itis further con-

fiderable, that the water by this In-
ftrument -dees afcend naturally of it

" felf without any violence or labour, .

and that the heavinefsof it doth lie

the Cylinder, both its fides being of

equal weight (faith Vbaldus) ; Sothat sid.Ls.

(it fhould feem ) though we fuppafe 2%+

‘each revolution to have an equal quan-
tity  of water, yet the Screw will -
semain with any part upwards (ac-
" cording as it fhall be fet) without
‘turning it {¢lf either way. And there-

fore the leaft firength being added

to either of its fides, fhould make it

.defcend, according to that common -
“Maxime of Archimedes ; any addition | -
~'will make that which equiponde- ps sy

‘rates with another, to tend «dowxr«j. 3

wards.

" But now, becaufe the weight

this inftrument, and the waterin it,
does Ican wholly upon the axis,
. \ hence

Sop-
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henee is it (faith Vbildus ) that the
grating and rubbing of thefe axesa-
gainft the fockess wherein they are
_placed will caufe fome inepticude and
refifteicy to that rotation of the Cy-
linder, which weuld otherwife enfue
upoa theaddition of the leaft weight
10 any one fide ; But (fan;h the fame
Author):any power. that is greater
whan. this refifency which does.arife

grom the axis, will frve for the tur- o

M%hf jtrownd, =
efethings. confidered cogether,i

will hence appear, how a perpetual
motion may feem eafily contrivable, '
Forif there were but {uch a water-

- wheelimade on ¢his inftrement, upon

wiltich the {tneam that is carnied up,
may fall, ia s defcent it would turn

" the frew round, end by. that means

voavey asmuch water up, asisrequi.
sed 40 move it5 {0 thae the mm '

- mal, neads be coatipual, fince the

fame weight which in its fall does curn

the wheel, &5 by the turping of the

wheel arried up again, -

. Or sf the water falliog upon one

wheel
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wheel, 'would nos-be forcible enough
for thns effect, why thenthere might
~ be twoor three or more, according as
the length and clevation of the inftru-
. ment will admit ; By which meansthe.
weight of it may 'be fo multiplied in
the fall, that it (hall be equivalent
to twice or thrice. that quantity of
water which afcends. As may be more
plainly difccrned by th:s ollowmg
Dlagram o

Where
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? - WHere the figure £ M, at thebot-

. tome'does reprelent 2 wooden' Cylin-
| .der.with Helical cayities .cut in it ,
.. .whichiat 4 B, isfuppofed to be.co-
. yered oyer with tin plates, -and three
| :water~wheels upon.it," H7 K. . The
. lower ciftern which contains the wa-
.ter being C D.: : Now . this; Cylinder

it, will fall into the veffel at E,. and
_from that vellel b@ing.mnvg:{ed ‘up-

--on the water-wheel- % - fhall -cenfe-
f ;Sg,ipntly:; give a- cirtular motion. to
- the whole Screw':. Or- if this. alone
- " fhould -be too weak- forthe turaing
~.of.it, then the fame water which
falls from the wheel H, being retei-
ved-inco- the other; veflel ¥, may

" from. thence -again ‘defcend on the
- wheel I'; by which means the force
of it will be doubled; ~ And if .this
beyet infufficient, then may the wa-
ter which falls on the fecond wheel
1, - be received -into: the other veffel
.G, and from thence 3gain deftend on
tthe third wheel at K : and fo for as
L B ~ many

- -being turned: round, all the warter’
. *which from the cifigrn;afcends thro’

There s
another-
like con-
trivance
to this
purpofein
Pet.Bettin.
Apiar, 4.
Progym.xs
Prop. 10.
but with
much lefs
advantage
than ’tis
here pro-
pofeds
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many other whecls; asthe inftrament =~ -
is capable of. - So- that befides’ the

- greater diftanceof thefe threeftreams
from the center or axis, by whichthey .
:are made fo. much heavier ; and be- ™
fides, -that the fill of this outward -
-water is forcible and -violent, whereas
the afcent of: that within, is natural ;

- Befides all this, there is thrice as much
witer toturn‘the Screw, asis carried
‘opbyir, o o
- 'But on the dther fide, if all the
water failing upon  one wheel; would
be ablé to turn it round, ‘then halfof
it would ferve withtwo wheels ; and
thereft may befo difpoled of in the

- fall, -asto ferve uato fome other ufe-
- Ful delightfulends. :
- When I firft thought of vhis’ in- !

. wention, I could fcarce forbear with

Archimedesto cry out @wpmg. dupmg. ; It

{eeming fo infallible a way for the

- effe&ing of a perpetual motion, that

nothing could be’ fo much as pro-

‘bably ebjefted againft it :'But up-
on trial and -experience I find it

“altogether infufficient for any fich

L purpofe
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purpof€, -arid:that for thefe ewo rea-
fons: .+ : -

1. The water that alcends, will not
make any confiderable ftream in the
fall. K

2. This ftream ( though multiplied )
will not be of force enough to turn a-
bout the Screw. »

1. The wateralcends gently, and
by intermiffions, but it falls continu-
ately, and with force ; each of the
three veflels being fuppofed full ac
the firft, that {o the weight of the
water in them mi%_ht’ add the grea-
ter ftrength and {wiftnefs to the.
ftreams that defcend from them.
Now this {wiftnefs of motion will
caufe fo great a difference betwixt
them, that one of thefe little fireams
-may {pend more water in the fall,
‘thana ftream fix times bigger in the
afcent, thongh we fhould fuppofe
both of -them to be continuate ; How
much mere then, when as the afcen-
ding water is vented by fits and
intermiffions, every circumvolution
voiding only fo much as is con-

tained
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tained inone He/ix ? And in this par-
ticular, one that is not verfed in thefe
kind of experiments, may be eafily
deceived.

But fecondly, ghodgh there were
fo great a 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 hath affirmed ). But now up-
on farther examination, we fhall find
this affertion of his, to be uttérly a-

. lg.‘ainﬁ both reafon and experience. And

erein does confift the chief ‘miftake
of this contrivance. For the afcend-
ing fide of the Screw ismade by the
water contained in it,fo much heavier
than the defcending fide, that thefe
outward ftreams thus applied, will not
be of force enough to make them e-

‘quiponderate, much lefs to move the

whole. As may be more eafily difcer-
ned by this figure. '

thre

A}
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"Where 4 B, repreiénés a Screw
‘covered over, C D E one Helix or re-
volution of it, C D the afcending

fide, E D the defcending fide, the

point Dthe middle. The Horizon-

‘talline C F, fhewing how much of

the Helix is filled with water, viz.
of the afcending fide, from C the be-
ginning of the Helix, to D the middle
of it ; and on the defcending fide,
from D the middle, to the point G,
where the Horizontal does cut the
Helix. Now it isevident, that this
latter pare DG, is nothing near fo
much, and confequently not fo heavy
as the other D ¢. And thus is it
inall the other revolutions, which as
they are cither more, or larger, fo
' V 3 ~ will
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will the difficuley of this motion be
increafed. ~ Whence it will appear,
that the outward ftreamhs which de-
fcend, muft beoffo muchforceasto
countervail all that weight whereb
the afcending fide in every oge of thefe
revolutions does: exceed -the other ;
And though this may be effe@ted by
‘making the water-wheels larger; yet
then the motion will be fo flow, .tzat
the Screw will not be able to fupply
the outward ftreams, ;; -~ - .5
- There -is another contrivance:to
this purpofe mentioned by Kjrcher
de Magnete, L. 2. p. 4. depending upon
.the heat of the Sun,-and the force of
winds ; but it is liable to fuch abuin-
“dance of exceptions, that ‘it is {carce
.worth the mentioning, and does by no
means deferve the confidence of any
ingenious Artift. . Vo
- Thus have 1 briefly explained the
probabilities and defelts of thofe fub-
til contrivances, whereby the making
of a perpetual motion: hath been at-
tempted. T wauld be lothto difeou-
rage the enquiry of any ingenious
. - Awtificer,

'
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“Astificer, by denying the poffibility, of
.effe@ing it with.any of thefe. Me-
.chanical helps ;. but yet,(I conceive)
Jf thofe principleswhich concera the

~—
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T'reated
of before,
lLx

flownefs of the power in comparifon -

.to the greatnefs of the weight, were

rightly underftood, and throughly -

than otherwifé perhaps it will gppear.

confidered, they wonld make thisex-
, periment to feem ( if not altogether -
ampoffible, yet ) much moredifficule

‘However,the inquiring after it,cannot

but deferve our- endeavours, as bein

.one of the moft nobleamong(t all thefe

Mechanical {ubtilties. And (asit isin
thefable of him who dug the Vine-
yard for a hid treafure, though he did
not find the money, yet he thereb

made the ground more fruitful ; fog
though we do not attain to the effe&-
ingof this particular, yetour fearch.

ther excellent fubtilties, as fhall abun-
dantly recompence the labour of our
enquiry. -

" Aad then befides, it may be ano-

ther encouragement to confider the
pleafure

“ing after it may difcover {o many o- -
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pleafisre of fuch fpeculations, Which

do ravifh and fublime the thoughts
with ‘more clear Angelical content-
ments. Archimedes was generally fo
taken up in thedelight of thefe Ma-
thematical ftudies of this familiar
Smeias iy Siren, (as Plutarch ftilesthem’) that
ariixe  he forgot both his meat and drink ,
- e @ “and other neceffities of nature ; nay,
wows. that he negleGted the faving of his
Joan.Tut- life, when that rude foldier in the
o pride and hafte of viory, would
vaer.  not give him leafure to finith his
-g‘"‘"”"’v demonftration. What a ravithment
" %%T. was that, when having found out
the way to mealure Hiero’s Crown,

he leaped out of the Bath, and (as

;(f egc "(ufex"ei guddenly pofleft ) ran na-
up and down,crying gupmg twpmg. |
It is Roried of Thulew thac it Fis
joy and gratitude for one of thefe
Mathematical inventions, he went
prefently to the Temple, and there
offered up a folemn facrifice. - And
Pythagoras upon the like occalion is
related to have facrificed a hundred
Oxen.  The juftice of providence has

o ving
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ving fo contrived it, that the pleafure
which there is in the fuccefsof fuch
inventions, fhould be proportionedto
the great difficulty and labour of their

- inquiry.

FINIS
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.- BO O K'§ 'lately Printed - for

"o ... RichardBaldwin. =~
A :.' _ ,
P E Ruth broughtto light by Time ; or
2§ the moft remarkable Tranfactions

of the firff fourteenTear: nging James>
Reign. The fecond Edition, with Ad- -

ditions.

A New, Plain, Short, and Compleat‘ ‘
French and Englith Grammer 5 where- -

by the Learnedmay attain in few Months
to Speak and'Write French Correitly, as
they do now in the Court of France. - And
herein all that is Dark, Superfluous,and
%eﬁqieﬂt in other Grammers, és Plain,
Short, and Methodically fupplied. Alfo
wery ufeful to Strangers, that are defirous
2o learn the Englifh Tongue : For whofé
Jfake is added a Short, but very Exatt
Englith Grammer. The Second Edjti-
-on. -By Peter Berault.

The Devout Chriftian’s Preparation |

for holy Dying.  Confifting of Ejacnlati-
onsy Prayers, Meditations and Hymsuns,
adapted to the [everal States and Conds-

tions of this Life. And on the four laft

Things, Viz. Death, Judgment, Hea.
ven, and Hell, .
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