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Dedicatoyy,-
T'roubles have or can
- quench my affections
to Philofophy, as no
diftances of Time or
| Place have made Me
lefs than formerly,

Your GrRACES

Moft humble, moft faith-

fuly and m20ft obed;-
ent Servant,

e — i — it

itlt. Decemb,
| 1674,

WirrLiam PeTTY.
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'PRESIDENT

Teo the Right Honourable

WILLIA

Lord Vifcount Brouncker,

OF THE
R oyal Soclety,.

My Lord,
e 9..::(_;1“: E 05]@?%&?3—
| | o7s on the Bills

| Of Mortality
u’?‘f 2 were diftinéily
Dea’zfated to-a Peer of this
Realm, and alfo to the Prefi-
dent of the Royal Soclety,

(az2) and




F The Epifiie
im"d both with good (?C({P-—
| tance : Wherefore [ have alfo fir
I ([2@’ the Author Of T/Jm/(f”,..

Ob/émfzm; 5) Dedicated this: fn:
Dﬁou;{e to bis Grace the lim
|| Duke of Newcaitle, for the:f!

[ reafons in the ﬁ::re’fmmg Epie.fin
f ﬂe ;,ff‘mff’;ﬂ,[f; and I now Yl
| again Dedicate the fame o

| your Lordfbip. Firft, [n Gra-4u
| titude {0.-* z‘f.f{f Emr 2/ fzﬂﬂ-i'r*-
ﬁ nees I'bad fromyour Lord-{s
| fbip towards the Experimentss|u,
wmentioned in this Difconrfe. )
| Se‘-‘mﬁa’/y} Bft‘aa[é}mr Lord-
; /%fp s an Eiminent  fudgely

E’II

m——

e




al rors, and defend the Truths

I.-., banks, &c. which all con-

Dedicarory. |
in tf{fLﬁ Matters, a Pf"ff:iﬂ |
whofe Amimadverfions I [hall
take for Kindnelfes 5 and)}
who 25 able to excufe the Er-§

[ have delivered.  Laftly,
For that near half the whole §
Difcourfe relates to Shipping, §
A rti]/f??y it B ortreffes , Sea-

cern bis Majefiies Service, §
and part whereof are bappily §
entrufted by bine to your
LordJbips Care; I thought §
L night exprefs My affeclion
to thofe bis Majefties Con-

(a 3) cernments




The Epiitle, ¢or.

cernments even by offeringr
| this my Mite unto them,.k
§ Upon the whole Matter; Il

| have layd bold ontbis Occa—f=
| fion, to Publifb my defire off)

| being efteemed,

My L orby
Your Lord{hips mofttji "
. Yl Decemb. humble and faith—{i %
1674 ful Sexrvant

WiLrLiam PETTY; |



ERRATA.

Age 6.1.. r. Proportion. p.44.1.1.r. be for
being. p. 49. 1.6. r. &rc. be. pi49. 1 13,

r. moreoverfor viz, 1bid.L.14. x. Mice, or rather
fome fmal Animals (whofe correfpondent parts
are but X_in length of the Horfes. ) 1bid.

. L TR
L ale, r, i for &, P87 L1o. r. Numerus

for numerous. ib. L, 11. 1. of for or. p. 88.L.8.
r.. whereof for thereofs
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. Zhurfday Decem. 10, 1674,
“ Ata Meeting of the Councill§i|
f  of the Royal Society. -

| ‘ ‘ T Hereas it was defired /;;,-rétf
{ the Royal Society, thattlin

a Difcour[e made before them by Sinl)’
Wllham Petty Knight, at their}
| Meeting the 26. of Novemben'
!4/?, mfgfﬂt be Printed : It is thisif
| day Ordered by the (ouncil of the:ly,
faid Society , That the [aid Dif- er

.-'§ courfe be Printed by the Printer off W
zbf qu.:zf Society. |

BROUNCKER, P.R.S..Ih
|
|




| To his Grace, |
4 WILLIAM,}
'I Lorp Duke or

| NEWCASTLE.|

v |
(Il Hayat pleafe yonr Grace,

AR Am comman- |
eI ded by thel

Royal Sociery §
jto Print the Dif-
ourfe, which [ made
A 3 be- §




_ _.j"'
|

. The€pilile
Ibefore them, upon i
thelat Meeting-day. fu
tof their lalt year, and l
inext before that of l
i their Anniverfary E- §
| lection : Becaule, as fi
! Drapers cut Patterns f
|OE their whole Lioth i
' out of an End, notbe- §1
| caufe the End 15 bel:- i
| ter than thereft, but 1
| becaufe it may be bett I

' fpared; fo (I fuppofe ) Ji:
the|

———
.




Dedicatory. ;
| the Soczety are con-§
] tent, that this Exer-§
i) cife pafs for a Sample, §
il protanto,of what they
i4are doing: for thac§i
3 the fame may be con- §
miceived to confift of |
if three parts, vix. The §
wfirft being an kndea- §
#lvour to explain the §
af Intricate Notions , or§
\Philofophia‘Prima of
il Place, Time , Moti-
| A g - o




| Zhe epitie

lon Elatticity, &c. in i
la -way which the |
1 meane& Member of |
. aduit Mankind 15 ca- i
| pable of underftand- {!
11ng : The fecond be- |
g, to excite the ju
‘World to the (tudy In
iof a little Mathema- |
Jtlcks by {hewing the |
ufe of Dnplicate Pro-
| parrzom in {orne of the by
| moft weighty of Hu- |/
mane

=




| Dedicatory, §
| mane affairs , whicl§
i Notion a Child of. 188
| years old may lear
% manhour: And the
i laft being, withoud)
» Chymerical Specula
il tions, to confider fuchfl
| points and proper-§
wl ties, even in  Aromsh
jil (fuch, whereof per-§
i} haps a Million do not |
it} make up one vifible|
u| Corpnfenlim,) as may
| Ay givel




e Epiltle
., ;gwe an intelligible
|lAccount of the Ne-
IXLILCS Mixtures,and {i
MOleIUGS of all the i
iparts of the Unis b
-lvelfe

| Inlikemanner, tis i
| the Profeflion of the li
| Sociery,to make My- ||
\{terious things plam; §
_lto explode and dlf-\
‘ufe all infignificant bis
| and puzling words? It
' to |

|




Dedicatozy.,
| toimprove and appl§
V| licele {fmall threds of
all Mathematicks to vaff§
f2| ules: and yet not ¢
| neglect  the fine(§

Confideration , eveng

5| of Atoms, where thell
il fame 15 neceffary
| The which purpofesfi
u| of theirs, I venturef§
I to fay, do as muchf§
#| differ (both as to dif-§
Wl fenlty and  dignity,)§
| from §




[ The Epiftle
ffrom what is com- Wi
Fnonly called #ut
[l a

i{and which takes §
(with far the greater |
ipart of Mankind, ) as s
the skill of Dlawmg b
=i.;_'and Pantinga Cloud P
‘or Periwig doth from [
?3 that ot Defigning or {n:
\ Painting many com-
 plicated Figures  of |1
Men and Beafts in i
| fome one Table . b
| where-|




k)

. to contamn the true

| the Story reprefent
u| ed: For,inthelatter,
1| precfe exaCtnefs is
| mndifpenfible, where

Dedicatoly. |
wherein ecach is per§
fectly toexprefs fome§
particular paflion, andj§
all ftanding togethe

and entire Spirit o

L TSP e ————
8 -

as 1 the former ; notl§
onely liberty always.}§
but even extravagan-§
cyll

|
I 1
1




Lhe Epitie
y {fometimes 1S not §
nely tolerable , but [
flaudable. And when i
lhI have faid this; Il
;é\mthal {ay, that there § |
s one Gloly of the {n
-i:;msz another of the [
| Mocon, and another {i:
’f“‘of the Srars which I
\may all confift toge- i
ither , without de- |
,ﬁroymg or malig- |

Ining each other, And [
| all |

I—'--'--—-\.




Dedicatoyy, |
if all thefefeveral Glo-§
if ries fhine fteddily in§
m| your Graces Firma-§
| ment.

Being , I fay, ap-§
| pomnted to publifhj
k| this Exercife, I havel§
it| prefumed to dedicate
i1t to your Grace,§
vf Firlt, becaufe the So-§
i czety have beenplea-§
¢l fed to order it to be}
olf publifheds (I darel§

not i




Lhe Cpiftle
F'Aot {ay, as approving i
| ht, but as commuitting fi
L lic to FExamination, Y[
Secondly becaufe i
f'yom Grace doth not |
?-'ionfﬁly love the fearch | f
a'%fof_ﬁ uth, but did en- jy
?ilgcourage Me 30 yearsa
rago as to Enquiries of I,
ithis kind, For about: "nq-
ithat time, in Parss, |,

| Merfemm (]dﬂena’y,

*.

(| Mr, Hobs, Monfieus r
' - Des|




§ Dedicatoy,
Bl Des Carres, Monfieur
B Roberval , Monfieur
Wi Mydorge, and other
ttifamous men, all fre-
ijquenting , and caref-
tifed by, your Grace
Hand your memorable
A Brother , Sir Charles
ﬂ fICavmdﬂ? did coun-
ofjtenance and influence
‘,imy Studies | as well §
by their C onverfati- |
rﬂon as their Publick §
[e- @




The Cyiltle

i Lcctures and Wri-fi
L i tings: Much of whichl
i honours and helps 1y
ow unto your Graceji
lhand have a frefh re-f
@4 membrance of them fi
i Thirdly, becaufe myzy
i Lord Ogle being nown,
Il about to carve a ig—fi
il nificant Figure upomf
| my Lord his Son, by,
| his careful Educatiomy

! of him, I thought it aly
| fervice:

.




_ Dedicatory,
wfervice to his Lord-
gEmpg as well as an
ilExpreflion of my

/T hanks for his for-
“mer acceptance of my
‘ndeavours , to call
mupon him, not onely M
uito inftr uct my Lord @
whis Son 1n fome Ma- §
mithematicsk,butalioto §
wtore and ftock him @
rjwith variety of AMat- &
wicer, Daraand Pheno-

*- mena,




{ ~ Lhe Cpiftie
| mena, whereupon tci
exeral’e the fameﬂs;_'
b fince Lines& N um-§
;bem‘ without thofet"
are but like Lute-J'j ]
!ﬁlmgs without i
|

! LuteoraHand. For,) -

f 4
': m’y LOI‘d there ]S T
Political /ﬁ’rzrbmetzc .

j'?’f and aG eometrical ﬁt- it

g

_,.
e m—

w

ﬁ 7ce to be yet furtherd
| cultivated  in thel®
' World: the Errors!!

andl|




Dedicatoy.,
. Jand Defe&s whet e-

j.,ouc nor]nteieﬁ can |
yimore than palliate, |
,_:;frlever cure, For, Fal- §
3 ity , leproportlon
- ind Inconfiftence can-
’lnot be rectified by a-
ily fermocinations , [ §
_;‘;' ough made all of @
Jgurateand meafured §
.feriods , pronounced
”‘:'1 T une and Ca-

dence,




e U e — —
- --H-‘rr-::m.__ —E P s T - T e e T : L7
B 2= = - v — - m B o i
. e —==
R R — — - - '

T he Cpittic

" dence , through chulll’

moft  advantageov
organs ; much lefs big!
Grandifonous or Euin
phonical Nonfenceju
tarded with formalifs]
ty: nomorethan v
cious Wines can b
remedied with Brarf:
dy and Honey, or ufu
(Cookery with enoif
mous proportions «
Spice and  Sugamy

Md?n1




Dedicatory, é
WA am  Res  nolunt §
winale admém’ﬁ rari,

i Thefearethe Rea-
fions, why I have put |
siyour (Araces Name to |

|

Wihave wholly [bund
gour Graces fight and
aknowledg : whichs,

hat your Grace
amight not perceive
"-'-;rﬁi I]OW’




Ehe Cpitic

'} how little progrefs i
1} have made 1n thirt)

years tume uponthoflit
Studies, However |

hopeyour Carace will )
take what 1 havedomi

- for an Argument i

my patience and penfs
feverance n thefll
pleafant, though pray.
fitlefs, Employmentsf:
and feej that no hetej:
rogeneous C.ares and
Trouble}

e
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. 9
MDISCOURSE |

TO.THE & |
il Royal Society.

== Oralmuch as ‘this |
2% Society has been
{~ cenfured (though
iwithout much caufe) for
pifpending too much time in §
gmatters not directly tend- |
oling to profit and palpable [
HAdvantages (as the Weigh- |
Ming of Air and the like) M




f L2]
gL I have therefore, to ftreigh; ;
'} ten this crooked ftick, benil
fT it and my prefenc Dif}),
'l courfe the quite contrar j)

! way, viz. to the Sails ancl
ﬁ__ Shapes of Shaps;to Carpentr; B¢
h and Carriages; to Mills W
. Mill-dams , Bulmrkx 3t
|t the Labowr of Horfes , ancl,
|| to feveral other particu-i.
" lars : The which are now.

| ~only grofs enough of them--qr_.,..
| felves, but are alfo as grofil,
| ly handled in this Exercife}. .
|| toprevent the further m}-{.
'z . putatwn of needlefs Nici~;.

fy, {




[5]

Llt:y, and to leave-room for §
1 your own further thoughts |
‘“qupon the {ame. |
" And forafmuch as We |
i have been alfo complained |
Wijof for producing nothing §
“§New, 1 have together with
@ my Inftances and Applica- [
Ui tions, above and hereafter {8
“4mentioned, prefented you |§
i as an Appendlx, to what is |
'i‘*"'ffald of Springs and other @&
W4 Elaftique  bodies , with 2 |§
udnew Theory (as I think) @&
M of Blafticity ic felf, and that §
iidmechanically explicated i, |§
| B2 or- {i




;LE

1
J i
i

[4]

¥ order to make a breach ot

'} this hard Rock ‘in Philofo-1"
i | phy, and to chip off a lictled
' of that Block which ha:d"

long lain thwart Us, in thed”
way of OurEnquiries. Lp-4*'

on the whole-matter T haved"
|} followed the Example o)
8 Elderly Divines, who find-4"

ing  their Flocks not tcl!

ftantiation, &e.

themfelves at laft to preach
F&Iﬁb and Good %{Jl{; - Min

betake:

- mend. thﬁ‘i[‘ Ii‘.’.t‘s by per-4"
I Plexcd -Difcourfes aboutd!!
-Predeftination, Tranfuby

ity

"Ir-l
v .J

. (i

Neng- |




[5]
iy Neighbourly Love and Cba- b
lidrity, or Doing as we wonla @
14 be done unto, and the like, §§
] lFothavem this Exercife §
. declined all Speculations |
Inot tending to practice, §
i 4and ventured at few new
4 Hypothefes, but that of i
3 'Elaﬂm{y, rather calling B
J upon you to review your
.{own former Obfervations,
iand to apply your Mathe- &
tmamks to Matter, fo as @
.l both may be improved to |
Jrhe profitable purpofes: |§
i A hereafter mentioned. |
’ B3  Where- i




G
' ‘Wherefore the Title ancii
Il Scope of this Exercife isi :
W& Several Inflanceswhberein thili:
L confideration of Duplicate (o
& Subduplicate propoortion, omi
| wherein the confideration o)fin
g Sides and their Squares is oy
] wfe in bumane affairs. Andh
:EL the Inflances which 1 havel
|

| piccht upon for this dayy ;
o are thefe following, viz, |
g% I-Iﬂ {hﬂ Dfﬂ??fﬂg Ot
I Driving powers, which forcel
I:L.Ef

e

——

Sy e e
— o =
TR

! Ships or other bodiesiu

|
[ i
ft

I
i

through the water, wichilu
\ reference to the refpetive i
Velo- .\

I
I
¥
1




E7

i tﬂVdaarres caufed thereby. |
'y 2. In the fbapes or [barp- | |
i mefs of bodies, cutting or di-
' widing the water, through |
:rnwlnch they are ‘driven or |
wh drawn, and in the diffe- |
ol rent Velocities arifing from |
il thence, where the Bodies
u and Forces are equal. - - |l
il 3. In the Strength of |
« | Zimbers-or other homoge- &
() meous materials applied to
wil Buildings,to Carts, or any @
vl other Machmamenrs in-
Al tended for ftrength: And |§

il how by a Model to judg |§
. B 4 the :|:



(8]
L the ({ufficiency of fuch En:i |
|l gine as Is reprefented- byl

1, :. It'
ff

£ 4. In the effe® of Osr:d'"
'l upon equal and like Vefoi~
||f fels > BCCOFdiI‘]g to theiul
i Numbers, Length, Blades §"

\" and Motions with or againfil")

| o
ui
i

(& the fiream of fmooth or un—i

W - 5. Inthe Motion or Frath
' welling of Horfes, on their|
"j{* feveral Paces, and with dif. 1
?,r ferent Burthens on them, |
8 - 6. In the Strength and | 1
% Velocity of Mills and their p
| Wheels. 7. In |

Bl




[9] |
il 7. Inthe Eftets of Gun-{§
i . powder, §
8. In the Diftance at i@
)dwhich  Sounds may be '
.l heard. |
9. In the Diftances at |

-_.f \which  Odoriferous matters §
4l may be {meit.
| In the Diftance at i
i whlch the Objects of Sight S
may be feen. K

. In the time of the
il Returns made by vibrating &
M Pendules. 1
. 12, Inthe Lives efmeﬁ
q and their Duration,

B 5 33%




[ 10 ]

3. In Mufcal & Sound'i

& ing Bodies, fuch as String:q
'} ‘and Bells.

it 14. In the Effels anaim

Motions OfFfre, andburn;.r:: d

. ang Spirits,

8 15. In the Rifing ancijis
Falling of Bodies, but efpe:dbi
cially of Water in Pumpsi|n

Ouverfbor Mills, Leaks inl
Ships, the Heights of Rimerdw
at their head above theiil |
fall into. the Sea. |

16. In Bellows, |
17. Inthe Prices of fe.dli
veral Commodities, as Mafls:| »

Diawmonds:)

- T - = ———
e

—
e

=

Ty b

i o

o
ATt

= R e e P e o T e -
= " :-.tl‘.‘,F—E_'—-.:- -—:I—h?.!"—fnuq‘-.-_'@_ ._-;-:l'"—-_.".'__—.._-::_%_..__ e S




i 11 |
wll Diamonds , large Tiviber 5} ‘
i Amber, Loadftones, or¢. - |

18, In Mill-dams; Sea-}
oud Banks, and in the Bulwarks}
s or Walls of Forceefles.

19. ‘In the Compreffeonof}

v Wooll , and other Elaflicky
4 Bodies, and of the Air with
s in diving Veflels,as al{o 1§
L1 the Eftetts of Skrew-prefes
iy upon feveral Materials.
+  Having thus enumera-
ted my feveral Inftances@
wherein  Duplicare , andii

| Subduplicate proportion‘is oi
14 great importance ; I migh

!I

= - :
i T g A " -
A T —— g I - . e gt B i




I2 t

;“ now fall down-right upom*

& the Application of thofe:(
L} proportions to each of the':
1‘ i relpettive matters  above: s
E,.mentloned But becaufe:jul
! Cuftome hath made ¢ al- fir
 moft neceflary to make a s
Preﬁace to avery Difcourfe., x|
gmy Preface to-this one Ze--ty
Pﬁare thall be fuch, as may |

ferve me for many more ;

Ihdﬁis, an Explication of | tw
{ whatlm y lelf (atleaft) un- i
%derﬁand by Matter, Body, |

E igure, Place, Motzozz ,Ounan- i d
i

='

H

A

"bhg; Quality , Habit, Zime,
i ‘f 1’ rﬁfo;‘-




il Proportion, Weight , Swift- 1§
it Imfs Force, and Elaflicity ; {#
i) whlch I ﬂwll do without |

(] mending rhe fame to any |
tif other, For I would be glad, |
©1f when any. man fpeaks. to |
fyf me 1n matters. of impor- |
| tance, by words which he |

'ufeb often, that he would i

Iirft givemea Dzﬁmﬂar] Df

il fuch - words, to. contein [
w4 what he himfelf meaneth by &
ikt each of them. Wherefore.I
& \thall, as a Preface, prefix |§

#{ this I)l&lonaryj wherein I
dare |8




i [ 14. ]
[ ' dare not define Matter byj:
i IE?‘H, or Subftance, becaufei
111 think moft men conceived: |
f' ]Mdﬁf“r better than they dedix
' ’elther of thefe two words:!u
3"4? . Ens, or Subflance. Nor dd

| Ldefine the words, Zhink {i
f",!};" Confider, or Conceive, by thed :
¥ words, Soul, Spirit, AG, ol
i the llke for the fame rea.4

fon. But prefuming youll:

all underftand , conceive | .
| imagine, or fancy the wordsd
[»L Muatter and Tbﬁh’géfﬁ e |

| well as any other I carily
!? ule, 1 venture to fay ad,
follow. 1

I

Js
Al |
i)

L



| [15]
""L‘Vi followeth , and firft .|
dThJLt |
w8 1. Placeisthe Imageor|
908 Fancy of Matter,or Matrer‘ |
Conﬁdered |
it 2. Quantity, the Fancy o
1JPl:,v::e.
- 3. Ratio, {everal Oj'mm
iw tities confidered together.§
it - 4. Proportion , feveral "
hke ‘Ratwnes !
W 5 Situation,feveral Pladf
a# -ces confidered together. - | -f
3 6. Figure 1s Quantity}
@ and Situation conﬁderc I
v I.Ogcther, |
7: _@m’_ ;--

I

|
il
:'j
i



L16]
-7+ Body is Matter aneg.,
! HF 1gure conildered toge«k ,
55“ i ther.
| \ 8. Motion-1s change ol .
1 | Place. -
L 9- Zime, the Image o
' Motion.
'-"i' 10. Quality, {everal Mou
5 a:xoncconﬁdcred together.. | |
%“’ . Habit, the fame Mo.--.,l._
i uons rcpeated

& 12, Likenefs, feveral Fi-j|
% gures, or Qualities, andl)
| _- Proportlons confidered to-»h
! gether.

13. Swiftnefs, Time andlm
Place,,{

il
|
| J
I




[17]
“Place or Space conﬁdercd
“fogether. i
| 14« Force is Body and |§
“Uswiftnefs confidered toge- |

Jher |

i'.‘ _E:.L-

. Right 1s the Image |
bt Poﬁefﬁon, and istoit as §
'.""1Place to Body. -
‘0 16, Elapicity 1 fhall i
“Upeak of hereafter. i
In the next place, I fup- &
“ipofe all the Firft Matter-of |8
Mrhe World to be Atoms ; &
“Hehat is, Matter Immutable @
#n Magnitude and Figure.
il fuppofe Corpufcles to bﬂ- i




[ 8]
as many Atoms joyned ted
gether, as make up a wifib)
or {enfible Objeci, and thakl
all ZunGure of Atomes i
made by their inate morisn
ons. Morcover | (uppofedes
That every Atom is lilul
the Earths Globe or Magrip(:
net,wherein are three Pognts
i confiderable, viz. two i
" the furface, called Polrshy

© and one within the fubu

,» ftaﬂc‘e, called (enter, or ra.Jh-ﬁ.-.
 ther Byas . becaule in A
il toms we confider neitheu
& Magnitude nor Gravity s

Thefed




. L
fi:f:ﬂ“hefe Atoms alfo may have
uilach of them fuch Motions |
ligs Copernicus attributes to &
withe Earth,or more, Lalftly,
:fotion to or frome a Point
mignakes a ﬁrfigbt Line, and,
[Wbout ir,a (ircle. But frome
ifhe Center to feveral Points
yihn the Cirdle, is Angle. We
ogurther fay, that the moti-
Jipns of (orpafcles are com-
(idpounded of the abovemen-
f_‘l_"_"&-i:iﬁnﬁ‘dp MOL10NSs ofAtDrns; o
.Mand the motions of bigger &
idand Tangible Bodies (v7Z. |
Jilitheir qualities ) are decom- |

pounded. i
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pounded out of the Ml
ons, Situation, Figure, am,
Magnitude of Corpufcles |
and that out of, and b
the premiffes all Phenonsibui
#a In hature muft be ol
ved. And this is all thiv
Pretace I fhall trouble yo
with, being (as was faidly,
the Dillionary wherein L‘I |
find what I mean by everg '
material word 1 intend tif
ule in this enfuing Exert
cife, which we thus begim

'UZ.(_- [ {
Th'

M
8
W
.




iy @he Fiekt Indance,

_._*:;w}!:"bere'fn Duplicate, and Sub-
ek duplicate ‘Ratio or Pro-
i portion is conﬁdembk} [s
3

9 ’[N the Velocities of two
"W equal and like Ships;
‘“Fhich Velocities, I fay, are
'; *1& fquare Roots of the

Powers which either drive
-’-.‘f"irr draw them ; as, for ex-
mple , Such two Ships
,ﬂftaving fails near double
to
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to each other, or as 49 |
25, the Velocicy will be #f
5, thelquare Root of /"
unto 7, the like Root
49. Again, ifthe fails |

near triple, or as

4 9 pf—fj i

16, there the Velocity fhefft!

be as 7 (the Root of 457{“"

to4 (the Rootof 16,) S
as 2 quadruple Sail is r

quifite to double fwifenef(¥:
and noncuple to treble ; th

18, The fails muft be in dul
plicate proportion to thi

fwittnefs of the Ship ; o,
this, in fubduplicate e,

that.

Again|




[23 ] |
| Again, let there betwo \
I jhlps of Equal fails, but of §
(imlike or unequal tharp- |
wfefs, fuppofle the head of |
__Hne extremely obtufe or §
ofuite flat, and the head of §
e other to be an Ifofceles §
Dt-zangle added thereunto : |
n:‘fay, che fwiftnels of thefe
godies fhall be as the Roots

d
!
|
t

.A.f.half the Bafe, or half W
Akeadth of the fame. Se. |
| :)ndly, Or if the {fame Tri-
gngular head be cyphered

jf dAway
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Suppofe the Perpendicuf'!
lar of the triangle-heaf*

[ 24 ]

away into an Angle fraof’
bottom to top then, |
the Root of the fame Pe
pendicular is to the Ro
of the Depth or Thiclk'
nefs, {o are thc Velocmcfrr“
Thirdly , If the faid head
be cyphered both way:f"
together, then the Pra”
portion of Velocities fhaf't
be as half of one of ¢lf§
above mentioned Propoif!
tions added to the oth d‘
whole Proportion : Ex, g} 'l

It




| L 25 ] "
..:._jjbe 36, the half breadth 9, §
J?md the whole depth be 4 ; #

.ifhen the one Proportion |§
.thall be as 6, the Root of |

half of which Proportion §
1lIs as 6 to 6 ; and the other §
{Proportion is as 6, the |
JRoot of 36, to2, the Root
bf 4. Now add the Pro-
s dbortions of 6 to 6, to that @
It 6 to 2, the fum will be, &
as 36to12,0ras3to 1. &
. Fifthly, Suppofe two Pa-
‘ralellepipedons of unequal
ofheads or refiftances, Ex.or. {§

9 a8

-
Lr’-}-.. - —- - :--

s »
o e

1
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| as8tos,or64t040: Amdii
[} {uppofethe Sail on the bigi
il ger, to that on the leflemi
i o betis 9t0 4, 0r 72 10 32 4
8 then the Velocity of thi

& bigger thall be tothe Velo 1,
. city of the lefler, as thi,
Rootof 45 i1s to the Roog ;
B of 32. For if the Refiftami.
I8 cesbe as 64 to 40; themfy,

‘& 1f the fail of che blgger i)
" that of the lefs were prow;
! portionable to the Refiif,
W ftances, the fail of'the iefl§
Il fhould be 45, whereas wmp
& fuppofe it but 32. Where
fore




r'-‘\-

Wore the Velocity fhall be |
"is the Root of 45, which is | .
“Wilmoft 7, to the Root of 51

[ 27 ]

1
i
|

311’10' of Sails (by leflening |

lﬁinctween the threds of the

r"i
i

k| i
rtll. " Ij

+
»
4
wd
o
1% ¥

i L

| ‘;2 which is about 5+, that |
iq as about 14 to r1.

\I .'\||
.i..- .*|
P

wing, For,if the Ship thould

Mf’mraﬁduw That wet- §
ihe interfperft apertures |

bail- cloth) doth make the @
Wail , as it were, bigger; |
bhich biggernefs may be
nown and meafured by
he increafe of the Ships
elocity upon fuch wet-

2 move
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move one tenth part quicki i
er after wetting than bed
fore, we may conclade chis
Sails are {wollen to tlin
equivalent of about ; paifi
bigger ; for 100 ( whotn
Root 1s 10 ) exceeds Stk
whole Root 1s 9, by abouli:
> of 100,

By thefe ways the diffedh
rent Velocities , arifimlily
from the different Trim «
the fame Ship, may be allf j,
{o computed, the beft Triu:
being that which makedy
lealt refiftance, cateris pedy
ribus. No !
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iy Now, having faid thus §§
ngmach of che Eftelts of @
i:#harpnefs and Sails, (the |§
) 'Fl':wo principal caufes of @
‘iWelocity in fhipping, and |
tdunto whichall others may W
iibe referreds) I fhall add, @

JThat the want of thefe two i
Advantages are the chief [
ieaufe, why fhort, bluff, un- @i
----@'*.':Qdermaﬁed Vellels fail chea~ @&
niper than others. '
sl For {uppofe two Ships &
u#of’ equal burthens, but of |

Jdunlike dimenfions, the @

T,
|
i

ss#main Beam of the one be- |§
.4 C3 ing
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Wl ing fcarfe © of the Keel
8 length, and in the other, L
W full2®; I fay firlt, thae chilis
& Hull of the latter thall coifty:
W ;part more than that of thk:
| former, and the advantag;ji:
as to failing ﬂiall be fcarc_‘m;'?ﬁi
8 part. Again, {uppofe, thill
fha_rper could carry s ally
[ E much (ail more as the blufili,
" fer, whereof the advantag,
" in failing would be ; parills.
o more, nall .. Now, wherd.
& the Sails are as 2 to 3.4;,.
. the Mafts and Yards mufiil..
I be as 4 09 in fubftance :4.

and'!;'

e o




{ L 3r] |
ttland 1n value much more : §§
lsdAnd where the Mafts and f§

Yards are as 4 to ¢ in @

tweight and bulk,the Cord- |
Jigage and Rigging muft be §
:::;zj anfwerable : And where §

ithe Mafts, Yards, Sails,and |
y#4Rigging are great, the
'8 Wind-taught of the Ship [
i will correfpond, and will
i require proportionable Ca-
uflbles ; and the weight of j§
il the Anchor muft follow the §§
)il fize of the Cable, and the |
«f number of hands mult bel§
«| proportionable to all thef§
il C4 pre- il

||:': 'r‘;
Rk

| o
é L

L
Al g
i i
Peill
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| premifies : So as the oni
“Jr Ship will coft at leafl}
i | double as much as the o1}
i %, ther, and will fail ac doubled

¥'_ charge of Wages and Vi.
'ﬁ | &uals, Ware and Tare,&c:) |
|‘1 Now if no trading Ship bed
" (one time with ano::her
I above %L of her wholcﬁ*i'--.
1 reign under fail, or 6 daysj
I in 6o, fuppofe the tharpert
q‘*?f and larger fail’d Ship ﬁlllqi'"
W in 4 dayes what the other|
1§ petforms in 6 ; the diffe- |
I rence will be but 2 dayesif "

I L

:F?i.;l- in 60, or ; part of the Wa-.{!"
ges, |

ﬂr
JFI:l

| {
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Jges and Victuals, and o-J§
\dther charges ; whereas thefl§
Icharges 1s fuppofed to be [§
“iImore than double. T fay,|
‘Athis confideration is of[§
Jgreat weight in Veffels of |#
“Aburden, efpecially fuch as "i-
ﬁcarry grofs and cheap bul- §
1ky Commodities , neither i
“liable to damage or perifh-
“Hing : Of which goods 7
“dparts of 10 of all Sea-
'_"'fgcarriage do confift.. But |§
"“Lon the other hand , where i§
"“IMafety againft Enemies, §
Hpeedy difpatch upon 1m-{§
C. s, portant

-‘-_ =
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| portant occafions, or pre:d

|.|f occupation of a Market arigs,
in the cafe, there (harpnef!i,
'l and great Sails may beadli:,
mitted to the greateft prow,

= portions pratticable.

'l Having thus dlgreffedh
I mind you that we faidl),.
B Velocities are the Roots ..
Y Refifiances and Extent o
W Sails,&c. Itmay be well

W askt, How we know rhm“

& courfes feem to underftan

fame, fince that very fem
" Seamen OI‘ShIpWI'IghES eng
" ther in their writing or difl J\\

ol
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' or own this important Po
q fition. To which I anfwer§
"4 that I have by many Ob+
1 fervations, Calculatlonu t
' and Comparifons , found§
| the fame to be preter propter
U4 true,although there be ma-§
“ ny circumf{tances which in-{§
i termingle themielves inf
i1 this Experiment , {o as to

'l difturb and confound it :
I8 As namely, The ill placing}
/W of Mafts, The ill cutting}§
i and franding of Sails, Thef
0 ill Trim ofthe Vellel, with §
ifl the Cleannefs or. Foulnefs
of Il

e -Il—".-—-.——'l.l—'.-' T

y
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|} of the fame; The Sailsa[.:.:
wi ' more or lefs worn or wet s

' asallotaught or flack R1g-n
gm &c. Wherefore noti
Gnely to avold thefe laftriu
i mentloned Inmcames but:m

Exammab’e by every onei
® that defires it ; I {ay that“.l,.._..
il the different Velomt ofﬂw;
Bodles ( of feveral fharp.n i
*i'ﬂ nefles,and as drawn or dI‘I-!!I 0
" ven by different Powers offfi
| knocks or falling weights, ) l,h \
j-;'-.r havc been by my felf andl 4* Il

1 n



[ 37

iskn large Canales, ot Troughs §
wbf water, ficted witha con- &
lgenient  Apparatus  for §
ufhat purpofe, and by no i
tlifnan more, nor more judi- |§
iicioufly, than by the Right §
islHonorable the Lord Brounc- {§
whker , Prefident of this So- §
iciety. For I do not think [}
v ffit hard to conceive, that @i
ydWeights and Sails are pow- &
iers of like Effect, and redu- {8
.l eible to the fame Principle; |
«)fo as if a Body have moved {§
4l in double velocity , when |§

Aldrawn by a quadruple

. il
weight ; |
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& welght ; and in tri ple, whedt™
8 by a noncuple weigh |
I doubt not but the fammi!
i will hold in Sails, or othe™
(e impellent Powers of th¥

||ﬁ:”r fame proportions. i
% - And for the further cleardf"
{8 ing or eafier trying hereotff!
8¢ I offer two fmall Machinai
iy ments heretofore made
i1 this Society : The one, td)!
% meafure the Velocity of the!
. Wind, and the other it
| Power or Equivalency ¢cli!
] Weight ; whereby it didfiu:

18 and will appear, when thed
|£F windil

dﬁ%
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swind is of double velocity, ad
i fic will ftir a quadruple |§
iweight ; and the like 1n o- ﬁ'
wilcher cafes according to the |8
fiproportions of Raots and |

\Squares above mentioned. |§
4 The fame may alfo be feen |
feven inany good Turnipit-§
il Jack , where a quadruple
L weight makes double Velo- §
.wcity (at the{ame diftances§
qhof Time from the begin-§
.4 ning of the Motion> both{#§
4 in the time of the Weightsj§
1l defcent,as alfo in the Revo-i§
4| lutions of the Fly, and each/|f§
1=

}
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W termediate Wheel, Now

perhaps the reafon of thef(i”
Phznomena may be heni#
I expeltted; to which I ami
:f:‘-.-ff‘ {wer,that the many parallet"
i Inftances above and here
' after mentioned, do, likd"
& concurrent witnefles,provi ™
(& the premifles, at leaft as tedf.
W any pratical ufe. And a}”
o for giving other reafoniyl
@ (which I take to be Exd"
" plaining this Subje&t ﬁ‘omk~
1 the very firft Principles ol *
W Atomical Matter, and Mogiil"
on) 1 leave it to difcourfe §*




i [41] .
{iifls too long for this Exer- W
» péﬁ[ﬁ'

| @he Second Infance

| in the Strength of Timber,
I o, '}I:

“’ Et there beSquare Rods 8
g or Pieces made of any §
“Tlean Timber, or other Ma- §
"'1&1”131 , whofe Ends let §
" pe fupported with conve-

Mient Blocks or Fulcra: §
| ‘"hefe Rods in EYpﬁ‘I’lG‘I]CE

"Will bear weight hung in {§
1 the [
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the middle of them, mi
cording to the proportids
of their lengths or diftanci:
between the Fulcra ; that
to fay, a Rod A. being g
double length to the Redu:
B. will bear } the weigi
which B can bear; and bl
ing of triple length, it will)
bear one third ; (o fic 4l
coteris, Again, let two iy
thofe equal and alilldy
fquare Rods be placed orty;
upon the other (fo as
touch and fit,) then the twil:
together fhall bear 4 timed

al
|
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0 much as one alone, and

ligpre-faid, fhall bear nine
Adupmes as much, and fo on
tuip proportion of Roots to
tljguares. Again, lay the
wime two Rods fide by fide,
il each other , then they
ihall bear but double, three
fanhall bear triple, and fo
wiprward , in Arithmetical
\roportion. From whence
Julc follows, that four of them 8
aplaced f{quare, thall bear W
i

wiftght times as much as one

~dlone, But if the fame four
d Rods




=}
i

| £ il
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Rods taken as One, beiif:
of double length making §»
Octuple quantity to On:
they ihall bear but fok
times the weight of O
alone. * So astwo like pii:
ces of Timber, that are B
cubical or triplicate prrif:
portion of their Sides, ailii
ftrong but according |
duplicate proportion ,
the Squares of their refpj:
¢tive Sides: and conﬁéﬂ-«
quently,to have like Veflef:
(differing in Content 4
the Cubes of their lilil
Sid@f:ii

|
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qudes) equally ftrong, the

ug imber of which they con-
ot mult be Qmadrato-gna-
| ifeatic 5 that 1s to fay , a
Jriﬂup of 400 Tuns, equally
«rong with one of go,
.rfjjflui’f have not only § rimes
«mgs much Timber 1n 1t, but
1186 times ; which is feldom
udr never done. Which de-
,-'q =t 1s the true Realon, why
ireat  Shipping is both
w#earer and Weaker than
{#imall Shipping, (no Ship
1dn the world being {o
Jkrong as a Nutfhel ;) I {ay,
2 ﬂ €1 I/t.c 7
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Weaker , for what 1s helt!
faid ; and Dearer, for whik:
fhall be faid hereafter B
the fixteenth Inftance &
Mafts,Diamonds &c. Anl
on the other hand , 1f el
Timbers were Quadrat§u
quadratic, then the Shifi
of 400 Tuns would [V
loaden with her own Ml
terials ; if the Ship of sk
Tuns werc not ‘over-tim
bered. ‘ -
Now , for not well umbn
derftanding thefe matter:'t-r
many men defigning Emk |
gine




[47
i ines of ftrength, do make
rigodels of fuch Machina-
fufents by a Scale (fuppofe
arfrerein an inch reprefents
.wfoot,) by which the Mo-
i j;l)es the ;.5 part of the En-
Jine intended : And there-
«fipon they concelve, that if
ts Model be ftreng e-
Jibugh to bear = part of
.fhat the great Machina-
ent 1s intended to bear ,

at then the faid great Ma-
idinament will be ftrong
wdough. Whereas indeed
e Model muft bear the
o {U“,

i
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full - of what 1s intencls:
for the great Machiname: ju
otherwife great mifchii§
will appear in the Woiy
Wherefore the Square §
the Linear Difference Il
tween the Model and IE
o1n, s the meafure and wily,
of trying the {trength a |
{ufficiency fought for: T
ignorance  whereof hifh,
made many a poor Pra,
¢tor, Upon thele Primf,
ples,a Cask which will hud.
a Tun, ought to have §,
times as much Timber t |
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:...':;i‘j as the Cask which holds
inely a Barrel , or ; of a
lifun ; provided one be as
Vifrong as the other (which
e not ulually feen.)For the
f.'-'.:’:,iggc‘l," Vefiels, Carts, .
ey are ufually the weaker,
i :':jmpa r’d with the {trength
nif che lefler; which appears
nMfo 1n Anmimals , whole
| Wrength 1s as the Square
i f!leoot;:; of their weights and
ihbftance, w»iz. 1if 1728,
lice were equiponderate
4 one Horfe, the {aid Horle
wl but - part as ftrong as
| D

| e

i

__.

all

.H

E |
1

1.




all the faid Mice. §

From thefe confiderafs
ons the Scantlings of Zzilk
ber in Buildings muft §i
adjufted ; as for exampj
Let the Walls of any Rocdul
be infinitely, that i1s, fuil!
ciently ftrong; let tis
length and the breadch
the Room be given : Ne:
{uppofe the Room isto f
made fo {trong, as that ewi!)
ry foot and a half {quali
fhall bear a Man, and
that 31 ; {quare feet thoul/
bear a Tun weight, (refy;
ikonhm
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ltpning 14 men to the
itegun : )  Laltly, let the
i leength of the Timber be
r.t;':!*fo given. Now the Que-
mpflons are, to find the
ldcantlings of the Girders,
Jhife, &c. firlt in {quare
i« Meces, and afterwards by
diftering the Squares 1nto
Jore advantageous oblong
alizes; as for example,
et the Room be fuppoled
’Z foot long and 20 broad,
iz. 520 foot in the Area,
mihd able to recelve about
450 men, and to bear a-
 ..1 | i) 2 bout
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bout 16 Tuns, Suppu
the Timber be fuch , §

whereof'a Rod of an imi

tquare, and 20 foot lonf
will bear £, part ofan huf
dred weight; or, that 4/
{uch Rods, or a Board |

|
L.
|
ol

20 inches broad, and 4.
toot long within the wallf,
an whole hundred weighf,

and fo the whole Floor Coi.,

L A
‘ll :::::

filting of about 16 fud .
Boards, but 1600, Now |l
the fame Board were pland
of 4 inches thick, it woulll
bear 16 times 16005 or :g.L-.
hum
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Mandred weight : If's inch=’

‘i, 400 hundred weight:
"Myt the whole weight de-
: |gned being but 325 hun-
lired, fome fize between 4
‘&d g5 inches thick will
i§ffice in this cafe, where
% fuppofe the Floor to be
!F planck without Gile or
!®irder. Next, fuppole 1n-
cad of this Planck there
/e ufed Gife of double
Whicknefs to the faid
lanck, and placed at qua-
“ruple diftance ; [ fay, the
i feét and S 1ciwrh will be

.3 the

-;"I i

- -
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the fame with halfthe ftul
And I alfo fay, that ol
Girder alone of 18 incllp
Iquare, and 20 foot lom:
is near Equivalent to v
17 Gifes of ¢ inches decdhr:
and 4 > broad-abovemet:
tioned ; which Girder Hi'
but half the ftuff which «
Gife had ; as the Gife dif ¢
contein but h’ilf the {tug
which the 4 * inch-Plan §
firlt mentloned did coil
tein. Which faving T
ftuft is the reafon of diwi'
ding Plank into Girderds:

Gl

'I-..l-

- —




_r;qqntumte the method of 1n- 4
adpuiring 1nto thefe matters. !
b0 ufeful in-the world. |

o -
e = E =

idpower of Oars, | firlt, for
Iy

L 55 ]
tiirife, and Board. Where §
i yote, that thefe Proporti- |
qrns dl‘ld Scantlings are not
ﬁ‘cred as exalt and beft §

pr praftice, but onely to §

@he THitdD Inltance

— gl e e g
™ e W\
- ™ - =

In the Oars of a Boat{oc.

O determine or make
a good eftimate of the

oo e— =

. —. |

D 4 eafier

e
e — — T —

B Sl e e = _
T o ——— B = gt ) : 2%
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eafter calculation, fuppol”
a  Paralellipipedon-Bok
or Vellel, of breadth fit fid"!
a pair of Skulls, wiz, of ;#
bout 5 foot broad, and ("
length fufticient for 9 fucf"
Skulls or OEII"S,} 'ZJZ-Z.. ﬂ[)(}[j:i |
" 30 foot long, and one focdk
@ decp , and t0 draw buf
W8 three inches water. Nexil
& 1 fuppofe, that every Skullff
B ler with his Skulls an o
W% Bench, &c. their welght tadit
W be equivalent to three Cu. b
8 bical foot of water ; {0 aud!
W every pair of Skulls (wEtHIT
B 1essl




i

uifits appurtenances) depre(-{§
rifes or finks the Velfel ; ofa ;4.'*,

goot, orabout: ofan inch. !
/Now,fuppofe alfo a fmooth {8
a;..alm {tanding water , in §
Jwhich one Rower will row %
ihis Veflel 12000 foot, or i
.jftbove two miles in an hour §
#r 3600 feconds; I fay then,. |
| ﬂntjz‘r one Remex or Skuller
fhove 12 quartersor3 inch-- 8
.'..is draught,12000 feet for- @
_4+ard n "'600 {econds;then - [
dk like Rowers fhall move
Be fame Veflel , drawing
5 quarters , or 32 inches

12 of

—
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L of water , the fame 12001

| feet, 1n 1800 feconds plil*
3€0 feconds,or inall, 2 1€}
feconds : Andthat 9 thaf"
row the fame Veflel, as tll§f -
Root of 21 to the Root ("
108,which is,as near 3 to
or in 2 of the time that on”
Rower alone could ha¢
done the fame, Apgaji$"
fuppofe each Oar lengthe:§*
ed from two to three, ami’
that as many ftroaks ai !
made in the {ame time :"i-h:f
before ; then the Velociifi!
{hall increafe proportiomii:

bly. Bil
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w  But fuppofe , that the |§
4iPars remain of the fame J§
iylength, but that the Blade
.ibe doubled ; then the Velo-

ity thall increafe but ac- §
wgording to the Roots of §
.&hat doubling, or as 1o to b
" 47,0r 7105, &c. fuppofing |

[

A
¥
i
|
!

el the fame number of §

; I

(HI - ~ .!.'-I
ke, 1n every Cafe orEx-§§
| a
|

" fperiment. |
| Again, fuppofe thefe§
_ JExperiments be made not §
" in {till water , but in water |§

which runs. 6000 foot an |
hour ; i

Altroaks within the fame §

il

E
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I hour: then, againft thi
[ {tream the Velocity will b

i leflened by one half, ani

B accelerated  anfwerabl' 4l
e with ic. !

h* Laﬁly, if the {aid watell|
B be (o rough , as that thdl
% Veflel heavs and fets, {fupfii
o pole 20 degrees of the (Qm;-ﬁ:
8 drant in it; then, forall

|3

8 much as the Boats wa v willj I

i s
B

i
X

i
-1
S [

L] '_
4 ek T
Pt }
.

¥ Bk
R |
i § l‘ '!Ii"
i

: i, # -
H encreafed as much as thed)
B Zangent of 20 deprees ex-d

i

4
£

F ceeds the Radius,the wa y 014(4- )
i '
dI,I

7 ' 5 :
it Velocity of the Boat mufit.
M abace proportionably. |

| ibm‘;
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The sFoucth Intance

|
i
| In the Motion of Horfes.
‘:-;;.QUppnié an Horfe canf@
W’ travel 5 miles an hour 8
ipwith 200 pound burthen| *
#on his back ; then mth
idhalf the Gid - burthen he 8 i1
ffhall travel 7: and mt‘h
uddouble but three miles md
4 half. Again, {fuppofea}
uiHor{e mth 200 po'md
siburchen can endure to tra-§§
el 10 ho urs per diem ; thﬂn
it mtl}
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#0 with half the fame burthe:
m?«l he ‘may endure 14 hoursg.
E% and with double but §.
1 hours. Laftly, {uppofe &
f Horfe (as Race-hories) callliy,

ol

g

i - -

s — o
-—'l'-".--- e .
= = .- —

be ff ' miles in s of an hour > Off
B 32 miles per hour, they,
i thcy can run about 6 mile:l
B In 3, or after the rate ol
() '24 ] miles per hour; andl
" | in one half an hour can rumi
B8 8 miles, or after the rate ol
";f ¥ 16 miles per hour ; andl
B i 2 whole hour can ruruz
“a 12 ;, miles ; and in 2 hour-qi

Cani.



“imiles per hour ; < \
“dhours can run ﬂar miles, at [§
U6 miles per hour ; and @
)8 hours 32, or 4 milesper §
{hour . and in 16 hours®
ifmay go 46 miles, or

#miles in an hour. All
idwhich agrees well enough

i f with Experience.

!\
)
#

in
i



€he Fifth Inftance,
In M;l.

Here the wind blowsd
{uppofe, on a Saw|
.' w;szl in double Velocity: f
g Ihfjlﬁ' the Saw-mill, whlclu'-
W carried  but  one Saw §
"ffrﬁ thall carry four 5 Iftreble:l’
[f thall carry nine. And the
,,, dlike is true of water guth. [
i ing out upon the ﬂOdfb olff
Undel-ihotMJH ; as mayj
4 ibe feen in the Stampers offf
b deIJGL Mills, the Stocks offf

Fullin,-

...H.-._:r—r
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Fulling-Mills ; and other @
Works of the like nature, §

The sicth Inftance,
In Gunpowder.

J He way of a Bullet,
1 thot out of a good @
) ,:run 1s as the {quare ROf)tb &l
Af the quantity of the Gun- {§
'--*mwdcr fired; 1 fay, of §
“Lowder fired becaufe what [
‘Soes out ashie nt, goes ra-
ther as Shot than Powder ;
ihd the Length of Guns ﬁ”f—
Yifies only the conl rlalmm




kit [ é6]
_jj-""':_!f of the Powder within tlny
Lines of Direltion, till it
W be all fired : The ufe o ;
W hard ramming and fcrewk::
"% ing of Guns, being alfo thfi;
B {ame; and the excellencly
B8 of Powder being to finf
& quick, and before it goedt
88 out of the Gun. I fay there:
8 fore, the Velocities caufed:
8 by Gun-powder are as thi|
8 Roots of the Powder firech ,
¥ thac 1s to fay , 4 pound a}.
B Powder, all equally ﬁreﬁt
W within the Piece, fhall caul,.
W ry a Buller twice as far a
! onij




Iiibne pound fhall do: and |
hn Zime, as 10 to ¥ whlch |3
‘#alt mentioned numbers |
tare the Roots of the double |
J#liftances afore-mentioned. ¥
iNow, 1f the Capacity of the §
1#Concave of Guns oughtto ?*
e, as the Weight of their §
ndBullecs or Powder 5 then, 1f"
dhe juft length of any one
f-thun hath been well found
1y good Experimentation,
wthen may alfo be known It
"_':Hae length of every Gtm
#or every Bullet lefpeﬁwc- i
fly. As, tor example, fup- § g
' polci

l‘
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pofeq Gun, that carries @
'4 Ball of’g mches Diametensy
bc-‘: 1o foot long in the Conff!
cavg,, then I:he Content
i the faid Concave will bjf!
B 2000 Cylindrical inchess
B Now the queftion is, hovw:
88 long muft the Piece bed
W which carries a Buller of
’l' 7 inches Diameter? | {ay l '.
that forafmuch as th”
B Weight of the 5 inch Bull§i
8 lct, to thatof'7,is as 124
t0 3473; the Concave of thf
W greacer Gun muft be i
the fame proportion tv#@
e 300




1

Ko
000,717, 8232 like inches, @
gD as 1t may contein and
(dre 2 proportionable quan- {§
iicy of powder : Which §
i1§232 being divided by the §
\firea of the Bullet, 49, the |
uotient will be 168 inch- §
8, or 14 foot; thatis (to
«@eak {hortly and plainly) §
:}3 Len; TH a:)f(rzms mnft be
._;rLﬂﬁz?’{L J the Diame ters
MF their refpe ﬁzw Bullets. 1
dannot fay, T have tried the
sfifetts of Gunpowder to be
§ the abovemention’d pro-
..-:;IDI tion, but have credibly
heard
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0 heard itto be fo; and beg !
W caufe of the Similitude «s
g.‘% ' Sails,Weights, Knocks,amis
0 the other points above dedi
{cribed, unto this of Gumi:,
8 powder, I believe it ; ami;
¢ recommend it to your i
i ther thoughts and expeng
c€nce. i

The Seventh Inftance, |,
Of Sounds.
|

LEE there bemany Equi,
Sounds 5 1 {ay, that chi)
Diftances , at which thel
mai
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ikdoots -of the Numbers of §
sich Sounds. For, four
riluiquets will be heard &
llwice as far as one, and i
‘ine thrice; and {o of the §
igeft. By which reckoning, @
sie hearing of fome of our
llects Engagement with
we Dutcheven to S, Fanes’s
Wark near this City is ea-
ly folved ; and the truch
I that Obfervation - doth
ikeciprocally countenance
s Dodtrine.  For fup-

_--,:jofe both Fleets (confilt-
)} ing




I
.....
LT

ing of two hundred Shi::
great and {mall ) had = &
bout 12000 pieces of Orediis
nance on board themg:
which ata Medium fuppc:ﬁ':;-,
to be Demi-Culverin
Suppofe alfo, thata Demi
culverin, with the fame cil
cumftances of Wind ani
Air, may be as eafily heailin
five miles, as the faid Biff!,
gagements were heard e
miles. Then I fay, thif:
1024 of the faid 12044
Guns firing together,
very near the fame timd
rn.lg:’dji
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limight (as they were ) be §
‘well heard 160 miles ; and §
(dlhat about 4000 fuch Guns
tnight as well be heard 300 §
mibtles , as one Demi-Cul- i
wierin five miles ; which laft
isoinc L add, to prevent the !
sMnbelicf of a probable mat- &

gr, when it thall happen. B
flow what effet this hadin
i(#he Popes Prefage of the
|dactel of Lepanto, I know

jot,

i

1.

Lhe




The Cighth Inftance -
Of Smzlls 3

ik . .
_.1. ;- = B i =~ —
e S U s ]

o e e %

-y - - -
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ISay the fame of Smdlw; !
viz. thatthe Diﬁanc,c:g |
' at which they are perceives.
-are the Roots of the Quamy,,
tity of the Matter out
. which they are emittedly.
# -which Dodrin apply &
' -folve what l once did hardlv'
| ly believe, viz. that Ship ;-4:-.'
-coming from America ted
wards Portugal, did imef
the Rofemary and othed |
odor:

e
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_Mdoriferous herbs 6o miles &
"Mt from the Land : The §
rhich feems not only cre- §
lible,but very likely. For, §
¥ a foot fquare of a Rofe- i
“hary-Field may be fmelc §
t4ne Perch or Rod (whereof | .
1;0 make a mile,) then a- |
but 8000 Acres of Land, &
ihereon fuch fented Plants ¢
i grow (or a plece of §
¥¥and about 4 miles Iong, i
‘d 3 miles broad ; or 6 §
Jllﬁ‘b long , and » mlles
road ) may be finelt 64 4§
‘]'ffs s And 720c0 Acres ﬁ

i

E 2 of ‘!

|

4

|




.-fl!:".:a of the like Land, or a pan}
" celof fuch Land about m
W miles {quare, may be fme:§
W a5 many leagues , or neagn
% 200 miles. And this Coul

B fideration I pitch upon, &

B0 oneof the grounds wherch |
&% uponl would build a Dedhi
W' &rin concerning the Influfl,.
" ence of the Stars, and othuy
8 Celeftial or remote Bodid,
B¢ upon -the Glebe of

W8 Earth, and its ]nhabltantft .

both Men and Brutes
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e The Rinth Inffance
8 |

1 Concerns Vifible 06]'66?5, |

-4--7-4{ Say alfo, that four equal %
8 and 111{6 Candles will
Mive light but twice as far § |
% one,and 9, thrice as far »
dnd rhaL 16 will alfo en- 4
Wloehten but 4 times as far as
fe, &c. Andifa Flagor §
ihips-Vane of a yard {quare §
flay be feen a league off
§ Sea, it muft be 2 yards §
JU"H-: or 4 {quare yards |
i | E 3 to
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B to be feen 2 leagues , amifi
0 o forward. But whoeves
" will make experiment hepeg!
W of, muftfirft con fider, hon!
# many miles in thicknels ¢!
1" aMiddling, Clear, and D)y
88 aphanous Air domake a
8 Opaque. For we find, thay
% although avery thin plam
1 of ClCﬂf Glafs feems to him i
0 der our fight of near Ol
B jelts but very licele 5 yed,
8 we alfo know, that gre;I

’ﬁ number of them ( fuppoil

one hundred ) can fcarc)

be feen through at allf
Here.k.
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yidereunto allo muft be ad: &

wgled the Confideration of &

1#he Convexity of the Earth; §
- 'lmd then I doubt not, but il

i#this Doltrin (of Roots and %&f
wbquares) retified and cor-- &%
n#elted with the two -addi- |3
\idional Confiderations laft | |
ysmentioned, will hold con- &l
ynerning Vifible and Lucid §
/odies, aswas above pro- {§
aﬂaounded



He times 1n which thi’
Returns of a Vibraihu
# izﬂg Pendulum are madef
' are the Roots of the Duf
ﬂances between the Cem#f-z
! ter of the Pendulum, andy
the Center upon which i
fmoveu. I fhall need t@:
" make no application of thi
E Truth, fince we all enjoyn

thid

e —1-

-
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:-he benefit of it 1n our more ffi.;
tregulated Clocks and Mea-
Aures of Time, which are |
HAnOw in common ufe, and !
trom whofe Improvements i&
we may molt hopefully ex-
4dbect a better meafure of %
j-._.}f,oﬁrrzrzz;:'s upon the Sur-z
wiface -of the Earth. The fur ¥
.kher ules which may--be |
rdmade hereot, (it being a§
dvery fimple and examina- §
ihle Experiment) is to wit-
fhels and give cvidence to §
Pther tl the more abftrufe and §
Jdbomplicate Pofitions,which ‘
J AR are i

L

?"

l




;. ' Lare of the like and p1rallell
' Nature. |

i The Cleventh Inftance
Iﬂ the Life of Man, and itshi
bt j Duration. o

IT 1s found by Experi={¥
X cnce , that there arefi!
:l f perfonslwmg of be=}

I tween 16and 26 years old, I,

than of any other Age ol
,'. cade of years in thejil
.@ who e life of Man (which:
“g Pavid and Experience fayii
' Tl

i BN
LR

‘.'lf.":
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Jiito be between 70 and 8o
tyears:) The reafons where-§
Jof are not abftrufe, viz. be-§
i dcaufe thofe of 16 have paf-§
"Med the danger of Teeth :.,fj
/ifConvulfions, Worms, Rlc-»‘if’
kets, Meafles , and Small-—l%
ipox for the moit part :§
.AAnd for thatthofe of 26. .'
Aare fcarce come (O thea |
11 Gout, Stone, Dropfic, Pal4§
ik fies Letlnrgles., Apople-
o xles,, and other Infirmitiesf
'dof Old Age. Now Whﬁthﬁl;
i thefe be fufficient redfonsq

'.;.1 is not the prefent Enquiry 38
j l}dr%

A



L 04 | _
--1- ¢ but takmg the afore-mentl-ﬁ i
i +" oned Affertion to be true -

I “}ti fay, that the Roots of eve—E 9
| a} number of Mens Agessk
tunder 16 ( whofe Root sk
| gi ,rq) compared with the faidly,
.jf “number 4 5 doth fhew th&, 7
A pmpomon of the Ilkely--1 )
i hood of fuch mens reach~f
ling 70 years of Age. Asil
fifor example ; Tis 4 tlmes:.1
ore likely, “that one of 16 ol
B vcars old thould live to 70,
Withen a new-born Babe, *Tissk. .
11, lthrce tImes more likely 5.8
ntl*at one of 9 years oldi§,

{hould! |

l;
lﬂ
81
*




I"‘R_f"’

“ieould attain the faid age

¥ 70, than the faid Infant. [

iWfloreover, tis twice as like-

¥, that one of 16 {hould
W #each that Age, as that one
{4 years old thould do it :
'ihd one third more likely,
tihan.for one of nine. On the
wifther hand, ’tis 5 to 4, that
~Mine of 26 years old will die
nhefore one of 16: and 6
i 5, that one of 536 will die
idefore one of 26; and 3
# 2, that the fame perfon
ulf 36 (hall die before him
W16 : And fo forward ac-

| cording
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ny other year of the d ecl
ning Age compared WIfhld
number between 4 and- g
which 1s the Root of 2 &
the moft hopeful year E@-.'
Longazvity , as the mea:
between 16 and 26 ; and b
the year of perfection, al
cording tothe fenfe of014
Law,and the Age for whol),
life a Leafe 1s moft valuidy
ble. Toprove all whichy$:
can produce the accomps
ﬂfevery Man, Woman, afmi.
Child, withina certain-Big,.
rig

s -
-
= 3
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'-*"‘fh of above 330 Souls;

“dl' which particular Ages
l“mpr caft up, and added
i h]-geLher and the Sum divi- §
I%d by the whole number of h
“%uls, made the Quotient
@tween 1§ and 16 5 which
rall (1t 1t be Conftant or
y@niform) the Age of that
‘arith, or numerous Index
"8 Longzvity there. Many
# which Indexes for {eves
il cimes and places, would
*:ﬁ‘ake an uleful Scale of Sa- §
Mbrity for thofe places;and §
dbcrtel Judg of Ayresthan §
the




& the conjeltural Notions i
W commonly read and talk @i
W And fuch aScale the Hirms
e mighr as eafily make for ay;
W his Dominions, as I diilky,
B this for this one Parith.  §.,

The Twelfth Inltance
In Mufick.

one end thereof bedy
§ 1ng fafined ; hang unto tlif .
B other (over a convenienf
¥ Bridg? any weight whiak,
W may {train 1t ro fome grawi;
W Mufical Tone or Note; thed

¢l
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Uil fome other {tring of near
e fame length, Unifone
“Yereunto. Laftly, inftead
"¥the firlt weight , hang to
8¢ firt String the Quad-
i@iple of the fame weight; §
«md 1t will appear, that the §

fring with the quadruple §
ieight fhall yield a Tone T”
fan 8" or Dlapafon above
I g felf, when fingly charged. L
nihe reafon is, becaufe the g
vdnadruple weight doubles |
ile number of Vibrations,
/%2 being the Roor of 4: )
ifind for that the Ratio For« |
l malis |[



B Tones or Notes alfo of 1illli

L 90]
malis of Tones lieth in tt
number of the Vibratiomu
and of the Diapafons, |

the doublnefs of fuch nui
bers. By the fame Meth

of hanging-on feve:th;
weights at one end of th
fame String, all Tones i
be produced, of which fuls,
String is capable. T

Bells and Drums do foll
the {ame proportions A
W their Tenfion and Mettad
W fo as able Artifts can cails.
W Bells in Tones affigned. '
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I *mbe Thicteenth Inlance,
i Of Fire and Spirits.

i
J Et a Cylindrical Flat-
— bottom Veflel be hlled
iith Water, and let it be
idied , 1n what time one
§amp or Candle would
jhake the water boyl
jhrough, or come up to
sl greateft heat : Then {ee,
4 how much lefler time, 2,
d, or ¢ more like fires will
‘Maften che fame eftet. 1
) | can-
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cannot {peak poficive:s’
hereof ., but know from fii'*
veral Obfervations, thilf"
the Acceleration abovefaiif*
thall not be made in Aritll§*
metical Proportion; forf'
@0 afmuch as I know, that iit"
B Fire-works great Fires an
I more profirable than fmallf:
I as in Brewers Coppers, anif
B Iron-works may be feem‘:s;
W wherein double Fires profi:
W duce more than double diiff
8 patchoradvantage, [ fhal
W therefore {ufpend this ma
W ter, and pafs to the meafud!




% 18

§HS of the \_S‘Pi?“jfﬁﬂﬁg‘ of

wMegnors , or-in what pro-
#preions feveral Liquors
Jputein more or lefs of" in-
#ameable or ardent parts.
dow 1n this cafe I concelve,
. #e Confideration of Roorts
.ad Squares is alfo mate-

: l;al;, for I underftand by
ubirits, the Space, greater
A& lefler , -into which fuch
Aguors will be rarified,
ofr will fill wich Spirits:
s for example, if a Pint
I Water rarified into Va-
pour

drength or multitude of

A
ol

T

e
e

14-'_;.‘\-';1.5- i

- -
& AR e,
plr —paiin -

T

-
C ey

S e g 7

B o
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pour will fill a Globe ¥
of 3 foot Diameter ; andli*
Pint of retified Spiric §
Wine will fill a Globe #
fix foot diameter,or § il
as large asthat of Warte:l!
I thall fay, that there isf"
times as much Spirit or V!

W pour inone as in the othef

But if thefe Liquors wesbi
put into open Lamps w#"::u
Vellels, there the fpace
which the Spirits rife, al
the Roots , whole Squard!
dofhew the Spirituohity g
thofe Liquors : £x. gr. LA
| the:

Wi
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iMere be a Lamplike Vefle]
ol common Agnavite ; in
ipich place a Week as high
i the fame will burn by
e rifing of the Spirit un-
A1t , {uppole an inch a-
ve the furface of the Li-
gor : Now, let there be a
Jfe Equal veflel with fuch
#ppirit, as will rife up
‘&her, fuppofe toa Week
aced two inches above
§ Surface 5 in this cafe, |
4, that the lacter Liquor
Aquadruple in {trength or
dltent of Spiric to the for-
4 mer ;

-
s
- i i o
-

L i =
e —
e -

N - R

b

B _:'.FLF'_' iy _;l:- R maiin g,
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mer ; for ’tis certain, til§

as the Spirit rifeth dow
upwards, {o alfo it emicted
or rarifieth it felf dowin
alfo fideways ; and com#;,
quently the quantity of ifly,
Spirit or Vapour muft ¥
quadruple ; and fo of ot}

proportions. |

ff
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fr%bf Fourteenth Inttance,

-1Df Rifing and Falling Bo-
& dies ; butpartlcufall}?of,
Waters in Puinps and §

il Rsiver -(treams.
¥

B L T

z;

" Et it be obferved in the ¥
#— Tranfparent Pipe of a §
torcing Pump, at how ma-
ly ftroaks the Water is for-

Aed from the Bottom to
‘ﬁle Top ; and let as many
harks be made at the {eve-
Itl places unto which the

13 Water

_ .
R el ."_-_,._-ql_u::.-_‘_-"u s
o o e Wi : e

B -: T o i T el O
i —~
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i Water mounted at ever
ﬂroak ( which ftroaks vl
iuppo c to be all in Equzl
# Times; ) it will appear,thai,
‘:'* 2ll the faid Divifions wilf,
8 be according to the Prag
i portlonsortbe Logarichmg,
W above-mentinned. As fo:l}
b Ihe Delcents and Acceleragf |
| tons of falling Bodies, thif
Z‘!HZES are the Roots el
rhefr: Spaces , which thexy .
B £21l in the faid times refped
W Crively. The great effeéd
w‘, | whereof we fee .in Qwerfpott) *
A Mz[ls, where a little wate:
1§ fallingdy

f.
i

t

1
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| fllhnf“f upon a Wheel O]C‘Tf.
WYaroe Diameter ,» produceth §
_'}"kao'nlenul ]11%&5 : *nt':i.
Wwhich may be well compu- 1
“¥ed upon the Pr inciples we |
fold forth.
I Waters alfo have greater
Horces in the above-menti- 0
“Bned proportions, as the &
‘Bole or place whereat they {
¥uc is lower from their §
Burface ; as may be feen in §
41l Breaft-and Underﬂmt— b
-MI s; where it 1s pleafant
o divide the Sinking of |
'{“":3 water into Equal Sp’l-
| e

CCS
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‘LCS, and to count thdl
Clacks , Revolutions o
; Stroaks made within thz:h--
® Time of the waters finking#
** Fevery {fuch equal Space ¥
.q ! for therein the 1bove-memuﬁ
@ tioned Logarithmes maj
I alfo be obferved. ¥
8 Unto this head may bmd
ireferred  the Leakage o}
szps. For ler there be ¥ U
holf: in a Ship fomewherd)
® under water ; then let 1t bed
*ieen, what water comes 1
v e P at the faid hole, within an;h
*mce of Timc then ler"*'.

I
J§
:F
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fthe like hole be made at]
ddoub! IC Pperpet ;ulLd}drl'
gdiftance from the top off
idthe water, and there fhal[{
w#come in four times as much/!
s at the upper hole; and
set a third be at three’
ddiftances , and that fhall}
/#admit 9 times as much, &c, ¥
#Again, let there be two E- 1
-qual h(}les or Leaks 1n aJl
MShip, the one at Head, and §
.ithe other at Stern , and lctg
dithe Ship be in motion: thcn
dche Leakaoe at the Head is | i
JgCUI pofed of the preflure of |
F.2 rhc.,
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*Ff 1

i e water from the Surface:l
’ §and of the Ships Mouon.,
toﬂether. Moreover, ifthadh:
hlp make double way, thedh:
" Leakagewﬂl be quadruple )
t L if treble way,noncuple, & caks
B Wherefore to ftop Leaks ga.
ﬁrf’, the Ship muft fop itsd;
E " motion, lye by, or bear upi;
!“” go Wll‘h the Wind and:h
B Sca , &c.
B Laftly, T thalladd tha[cﬁ
| Btlhe Swiftnefles of Watersa |
' 101 River-ftreams , - ared
i che Roots of the Powent
‘ ; bthat caufes them; which
£ caufess|
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ficaufes are Steepnefs or De- 4§

“Wlfcent 1n-a fharper Anglef
‘from the Perpendicular. §
‘#Wheretore knowing by ob-{
ervations, what degree off;
“BSteepnels caufeth any de-}
‘foree of Swiftnefs ; hereby;
#and by our Doltrin, thef
@He1ght of ground where a-§
'.{"ny River rifeth above JtS
ffall 1nto the Sea, may bej!ff
icomputed, |
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B The Fifteenth Infance,, o

W In the Blaft of Bellows: &
E 1‘:% N Iron-work Furnaces
are the greateft and mofff
regular moving Bellow .la
*that are any where ufed
Y the which are commonligh
8 turned by the eveneft over:
ﬂwt Wheels. Now  the.
Tunes wherein thefe Bel.d:
Iows rife and fall , are
M Roots of the Stren th O
fuch Bel!ows-blaﬂ upont
'!
i:

L htf. |
LS

i ,_' * I-_'
Tl i '.lt
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fthe fire ; for rifing in
idouble (m unﬂfb ’1dmlis.’
#idouble air in th ﬁrre},
"Time; which bemmnhkef
ymanner {queezed out a-§
ispain, double (@mkneﬂ..
makes double Expulfion, |

iand confequent lly double!

WSwiftnefs ; (the whole paf |
iling through the famel

@l wire-pipe in half tth.
#iime ;) and double Swift- §
Hnefs makes quadruple efn;--
#ects upon the fire or Fur-!

_mace as aforefaid, . f-ft
|




§
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o ;L'

Y

’ -
i '- The Sixteenth Inftance,

e | T the Price of feveral Conah
4 modities,

Ippoﬁ, a- Maft for i
F {mall Ship be of" nudly
e 1nches Diameter, and asiill
i @ ufual,of 70 foot in lwelghth*
' B and be worth 40 s; thenkdi,
i | Maft of 20 mches Ehlou 4
ﬁnd double length alfor:t-.i
i thall not onely coft elg iy,
i times as much, accordmsm

t
¥ to.the O&unle guantit 0)
pic g y

Li 4 j Tim

o

¥ H, AT
II.. - '|~
L, a1
=Iu' ! }

—';...__

H




] ﬂmll coft 16 times as mucky

| through fhall colt Iétlmes

& g

&

Sele  mones v Mk

F
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Timber 1t conteins, by

»[. And b‘, the famf

P”]C.} a Maft of 40 mche*‘

32/, or 516/, Of whiclg
laft Cafe there have beet
fome 1nftances. But where}
as it may be objected, Thag
there are no Malts  off
four times 70, or 280 foofl
long, I fiill fay, that the
Rale holds in common praf
&icecand dealing, For, i§
a Maft of 1o inches thcw|

and 6o foot long, be wort
20 sl
= Sall |
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‘ 13055 2 Maft of 20 inchess
[ ':hroughout, and 8o foouy
tong, thall be worth 15 L.
RAnd a Maft of 40 inchesd:
:thorough, and 100 fooul
jiong (not 280 footr) fhalllk:
3' worth near oo Z. 8

| Morcover, fuppofe Digdls
onds or Pearls be equallily
gand like in their F igures, b
i Waters,Colours, and Evenedy,
Mncls., and differ onely imll
M chelr Weighes and M:lgnj_.}
;_'J' 4: . 1 Ei}"'j the 1#V6ig11583{55"-.
B¢ but the Roots of theied
Wcices 5 as in the Cafe asdy,

{Orea-t

|
|

i
:
)
1

—.=I——1==l=.\_......._..._l e———_ L

____.,_
- —r
B

f ‘.":,". ﬂ
H }'_l
gl

Uil 4
it 7]
1. I

|
F
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idforegoing. So a Diamond
‘Mot Decuple weight, is ofl
slCentuple value. The fame!
igmay be faid of Looking- §
plats- Places. I m!ght'ldd
ehat the Load{tone A, lflt "
ifake up 10 cimes more than |
irhe Loadltone B, may be |
idalio of Centuple value
i§ . Laftly, A Tun of ex-#
ditreme Idrgc Limber may be |
#worth two Tuns of Or(ha._;;
i@nary dimenfions; which§
8is the caule of the dear-§
incfs of great Shipping a- |
§bove {mall ; for the Hull§
of §




FLF1oM
@ ofaVellel of 40 Tuns mal

@8 be worth but 3 . per Tumly’
@ whereas the Hull of a Veils

W fcl of 1000 Tuns may
W worth near 15/ per Tum}!
@ F'rom whence arifes a Ruli!
W how by any Ships Burthe|

% to know her worth by thi(l
B Tun, with the Number antd: .
Size of her Ordnance, ¢oc. b
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4 The Scventeenth Inftance, |

\n M;ll-Dams, Sea-Bancks,§
]II(_’_ B”ZIH}' ;_F,]f PCIF_ \
fhj.{ﬁ.} »

% .
L e

QL[ppo e any Wall, Lam
g%’ or Banck, to bu, .l‘.,;
4 lufficient to keep out orf

¥refift cthe Sea. or other|
i Stream againft thc ”mpulfe

L of 1ts waters,being of a cerf
§tain force; I fay, that toj
fmdlft‘ this Wdll or l)ttnxn

I {ftrong enough  againft A
double
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double [wiftnefs of api:

pulfe it muft be augmeny
§ted Dby quadruple thicj
 knefs ;. and if it muft bl

§ made fuﬂ’lcwntafraln& thadl)

I ¥ ,? greateft violence which el ;

W ver was obferved, then thﬂh{u

4 ' violence being known 1

e \'n the Root of the number by

8 which the Walls thid(n'&ﬂufl

it .muﬂ: be augmented.

B So Cannon-Bullets d
Eyecutmn or batter in dus
/z.mm ratione  of theimp .
i fmﬁ:nef:, and thereforés..

H Rampefts mult be firongs,

[* i : andl}

| é‘

#
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Mid thick in cﬁsp!.fc;ét;% ra-
one of the faid {wiftnefs,
hiich depends upon the
'Wiftance of the Battery,
8ind the degrees of Tardati-
'#n, which Bullets make in
i@very part of their way be-
\ween the Gun and the |
ikampert , which they are |
‘%0 barter. Where note,
that Bullets commonly beat |
®ut a Cone of Wall, whofe |
WWertex1s in the Bullets En- |
iry, and like the Conical ¥
¥ ovea to be feen in Chf“ 1
#band of an Hourglafs.”

The |
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m)f Tighteenty :fnﬁantem

| 1nthe Compreffion of fn’ﬂut

g and Elaflic Bodze I
as Wooll, &c.

SUppofe fome Cy] mdrl I
cal or other parallell§i
fided Veflel ﬁH 'd wirthn

B Wool. or Down or Fezdn

B thers, or other EZ;;/?szaﬂ

b & terlals; let the fame' bk

B covered with a moveabli

B Head (fuch as in preflin g

: of Pilchards they call's
l

butk hﬁ
#Ea
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buckler ;) then firft ob-
ideeve , how low the Buck-
tr defcendeth by its own
ifeight 3 and then upon
ihis Head or Buckler lay

| triple weight, to make
e whole quadruple, and
# will appear, that the
iMuckler will fink bnt juft
#s much-lower ;- and being
i@Woncuple, another like
i#pace lower: So as the fe- |
Meral Spaces of Depreffi- |
#ins are the Roots of the
@cprelling Powers. From §
fence may be feen, how |
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the Force muft be increa,
ed atevery Turn or Thrg,
of a Screw-Prefs; whiu;
being done according i,
the proportions here uti,
derftood, T doubt noi:
but a Light Subftance WG,
| a4 convenient Apparatus.
might be comprefied untd o
the Denfity and Weight,.
| venof Gold. But, that Sis N
E ver might be fo condens’uif
W 1 made no queftion, tifll §
W bheard of fome Anomaly u§

W thepratice. which I mu[i&

B betcer confider of.  The
K furchem ®




R 3 )
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“Sarther Truth whereof doth
' }Dpear in the Under-water-
'8¢ wichin the Veflels of
“Water-Divers, who the low-
" they go, do find their
Sock of Air more and
‘Hore to fhrink: and that
"eording to the Roots of
¥¢ Quantittes of the
~gepel‘-incumbent Water or
Height, In like manner
ke a Bow, and hang
1!] welght to the middle
F1ts ftrmg., and oblerve
i:w low 1t drawech the faid
ring, Now, if you fhall

quq—'
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quadruple the fame weigll§™
it will - draw down douli#*
the firft diftance, and noW*
cuple will draw it dowk"
treble , ¢oc. So 2s in §'
drawn Bow, let the Arrett:
{ be divided into guotcungih”
B partes, cach equal part’\§
! the Tenfion carrieth i

Arrew to an Equal D
ftance , notwithftandimf!
each equalpartofthe Tend!
fion was made by Unequa!!
power, and that each equad':
® Space or Part alfo of tlzjt
B Arrows firft flight requir

o Unequad

-i .I.!'
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wlinequal Force, viz. leaft
ificengch at firft, and mott
f, laft ; and that., in the
o opmuon firft ment;on-
-TIL 50 In ELIC FH"’L Ofa
Aatch,the rrreattrf]thxengrh
| the Spring 15 made to
l‘orl upon the thorteft Ve-
gs ; and che leaft upon the
i lingelt , {o as to equalize
dc whole. The like alfo
._,é;fppens in the Zraltion of
- Wt/cles upon two Bones
gith a turning Joynt be-
freen them : which Bones

' Hd Mul: f;,it:s make a Tri-
angle

2




‘ anglf.‘, whereof the Muf«h
W8 s the Bafe, fubtending tr} /

:i' l Angle-Joynt. Now inti]
W working, the Mufcle

{trongeft , when the Vel

s {fmalleft, as lying med

W obliquely ; and wvice verffl
B when the Mufcle and m
B ving Bone come tomaked

—-?:.._-‘

Tight Angle.
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An Appendix

0 F

VELASTICITT.

2 T ;= w . o - :

Aving done with the |

il Confideration of du-
#licate and fubduplicate |
1r0port1011 in Elaftic Bo- |
dies and Materials, I hope |

§ will not be amifs co fub-
yn a thort Appendix of |
Mlaflicity it felf, whereby |
b draw forth the better |
G thoughts |
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@ thoughts of other men fig
W -Countenance or Corretttl
on, threﬁ:ue I fdy
followeth ; |
Eirfk, Suppoﬁng euel: |
Body to have a Figure u[

b External Force; 1 fd\j
that Ehzﬂzcz;y 1s the powd
of recowering that Figurd,
upon removal of fua
Force.
' 2. I think 1t eafieit &
- confider Elaflic, Springingd;.
W% or Refilient Bodies, as Lj

minas
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“\Wine, Laths, or Lines; fo
s 2 inught Lath, being
I8y force bent czrcu[art’}
{orh upon the removal of |
ghat Iorce, return to be
igreight again by its £/afii-
' irt} s and a Circular Hoop
lifeing forced ftreight, leaps
| ﬂack Into 1ts own crooked-
Mefs by 1cs Elafticity.
ol 3. E[aﬁzf Bodies 1in
#eir returns do overfhoot
Bicir own Natural Pofiture,
ihd vibrate cis citra the
glpint they feck, as doth a |
endulum , or Magnetic- |
G 2 Nﬁea’ff,
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Needle , till at length thedli
| reft : the one in his Pel!
W pendicular, and the othif
W in his Meridian. |

| 4. An E£laflic Body 18
grofs Zangible Body, whid

t 1s made of Corpufcles, il
B the fmalleft Bodies that cad!
B poflibly be feen ; and thef:
W Corpulcles are made of
e tows, or the imalleft bod 4
B in Nature (fuch as wheres ¢
W a M:llion doth not erha]ﬁf‘*
&  make one of the CGTPH_[E‘M‘-{.,

.' 8 laft mentloned ) [
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itf- 5. I know no reafon,
. why we may not, upon oc-
‘eafion , {uppole Atoms to
be of feveral Figures and |
i WMagnitudes, provided we
willuppofe them wmmutable ,
liffuch as Corpufcles are not;
-_-rgrofs tangible Bodies be- |
Ming very mutable by the |
.iwarious Additions and De-
L dtritions that befal them.

+4 - 6, I {uppofe 1n every A-
altome three [uch points as
MWwe all tee and know tobe 1n |
the Globe of the Earth, and |
lin every Magnet , viZ. two |

Sl b
& 3 Poles _

-—

dow
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. L il
B Poles in its Superficies, amiy
W o Central point within @} \
W8 [ubftance , which 1 call dif
W Byas. The Heavens aliff
@ vifibly have their Polesst!
b and muft have a (Center
W Gravity or Magnitude , by
8 {ome other Centraland priin
W dominant Point. i
L 7. I fuppofe every AW
i tome may move about hiik
| own Axis, and about othesds
W Atoms alfo, as the Mogii!
& docs about the Egrth ; Vede:
§ 7us and Mercury about thed -
W Sun; and the Sarellitesd

Joviss

= -

i

o
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s#Fovis about Fupiter, &c.
ii§+ 8. I fuppole, that the
UlByas of one Atome may
sdftave a tendency towards-'
idehe Byas of another near it,
iand that the Byafles of
/gmany Aroms may tend to
(ifome common point with=

lout them: as we lee '
w8 EJeéirical Bodies , and 1n
the Globular drops of Wa-|
+#cer and Quickfilver, and |
Jflall Mucilaginous Subftan-
Jllces. |

I 9. 1 {uppofe, that all Asj
Jlleoms have, like a Magnet,
(3 4 two




W 1wo Motions, one of Gravityh
W whereby it tendeth to:
| wards the Center of thai
W Earch, and the other o)
B Verticity, by which it tendlly
W cth towards the Earthsidy,
W Poles ., and whereby Mag:4.
i'} nets joynto each other by
W their Oppofite Poles. b
W 10. All Atoms by theigdy

g - ) 'L':
§ Motion of Verticity or Pody,

| *larizy, would draw themads
W (clves, like Magnets, intom;
@ 2 {treight Line, by fetcing,
Hall their Axes in df?fﬁﬂ?ﬂzth
¥ to cach other : did not the:y,
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iMotion of their refpettive
L iyaflestowards each other, |
‘Mend cowards other Points,
‘feurb them into a Triangle, |
iwhereof the Zwo Axes of
¥ wo Atoms are two fides,
ind the diftance between
“sthe Byafs of each making

the third fide : Whereforc
@l call the Polar Motion a-
ri@pove-mentioned, the Mo- |
idlion of Reclitnde ; and the
iMotion of the Biffes , the
wMotion of Anpularity or
ilCurvity, or the Angularor |
lCueve Motion, |
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ri. I fuppofe , that @)
“thefe Motions may be 4(:]
difterent Velocities,and thads
Wby Contra-colluétations thed
B ballance each other, fomedi:
B time into feeming relt: b,
W 2y, feeming , becaufe pen
W haps there 1s 7o reft in Nady,
B Cure, b
> Laftly, I might fuppoffly,
I (even without a Metaphor-jy
W that Atoms are alfo Mallk:
W and Female, and the 4Aéhys il
B and  Sufteptive Principlesdy.
- of all things ; and that thedi.
- above-named. Byalles' aredy,

thee

ok
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i #¢the Points of Coition: For,
\ilithat Muale and Female ex-
lidrend furcher than to Ani-
Wignals, 1splain enough the -
a1l of Acorns into the
idground, being the Coition
ki%of Oaks with the Earth.
WMNor is it ablurd to think,
dthat the words in Geneﬁs, |
Wl Male and Female crea-
nlged be them] may begin to |
) ifikake effelt, even in the
ifmalleft parts of the firft
@¥Matter. For although the
sllwords were {poken onely |
ubf Many yet we fee they
il certain-
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8 certainly refer toother AW
@ nimals, and to Vegetabledi
| 1n manner aforefaid, ande
§ conlequently not improjix
| bably to all other Principleuy
8 of Generation, |

( onclufron.

! To Conclude, I hopeki

! 1 may fay, that thefe m}_*j A
W Lrinciples,are Principles ind
W decd ; for there can be nddj
W fewer nor eafier than Mattent),
t and Motion. My Matter il
B o fimple; as ] take noticedy!
ol
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it Wof nothing 1n each Atome,
ludbut of three fuch Points as
L are in the Heavens, the
ndEarch, in Magnets, and in
md#many other Bodies. Nor
{do I {uppole any Motions,
tbut what we fee In the
loreater parts of the Uni-
dverfe, and in the parts of
yithe Earth and Sea.
:dl - Again, all the Motions
T fancy 1n my Atoms, may
#lbe reprefented in grofs
i Zangible Bodies, and con-
nifequently may be made 77-
-vi'.riﬁte[!:’giéfa and examinable.
il More-
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& Moreover, I hope none i

W my Suppofitions are incomf:

B {iltent with each other, noofe

B do neceffarily infer anms:

@ ablurdity or falfehood. i,
| And laftly, I hope theyy

W {olve all the Phenomena ol

W Llafticity, and, as I chink

B of Hﬁi"tgﬁfi, Fixednefs, Te-4

W nacity, Fluidity, Heat, Mot

| fture; Fermentation, and thed

W reft.  All which is hum.d

W bly fubmitted to the Cen-

W fure of this Society ; whofet-

| Atoms or 1nfeparable Mem--

B bers 1 with may happily/!

& Con-.
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itfConglomerate , and Unite
g hemielves into the moft
ihxed and moft noble Bo-
'sflies amongft the Sons of
i Men.

























