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FRONTISPIECE and BOOK.

ALL Recreationsdo delight the Mind
A But thef¢ are beft, being of a learned kind :
Here Art aud Nature firive to give content,
In fhewing many a vare Experiment 5 ‘
Whick you may read, and on their Schemes bere losk,
Both in the Frontifpiece, and in the Book.
Upon whofe Table new Conceits are [et, o
Like dainty Difbes, thereby for towhes - . ‘
. Andwin your Fudgment with your Appetite
To tafte them, and therein to tahe delight. |
The Senfes Objecis are bus dull as beft, . -
But At doth give the Intelleli a Feaft. R
Come bither then; and bere I will deferibe .
Whatthis {ame Table doth for you provide.
Here Queftions of Arithmetick are wroughs,
And bidden Secrets unto light are brought. -~
The like it in Geometry Jgtb unfold,
And fometoo imCoflmography are 20ld ;
¥ divers presty Dyals dath defery,
With firange Experiments in Aftronomy, .
- And Navigation, with each féveral PiGture,
" In Mufick, Opticks, and in Archite@ure =
In Statick, Machanicks, and Chymiftry; ~
In Water-Works 5 and, to afcend more bigh,
In Fire-Works, like to Jove’s Artillery.
Allthis T knovo thonin this Book fhalt find,
" And beré’s enough for 1o content thy Mind.
For from good Autbors, this our AUTHOR drew
Thefe Recreations, which are Sirange and Trag :
. -8o that this BOOK’s 2 Centre, and’tis fis
- Thas in this Centre, Lines of Praife jhoulg meets
. . ‘w' .
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| Wdtbematzcal il(ecreatzom :
OR,

| A Colle&tion of many
| Extra&ed out of the
Ancient and Modern Philofophers :
— AS,
SECRETSand EXPERIMENTS
IN
Arithmetick, Geometry, Cofmography, Horologio-
graphy, Aﬁronomy,Nawganon,Muf ck,Opticks,

ArchiteGture,. Statick, Mechanicks, Chymxﬁry,
Water-Works, Fuc—Works, &e.

Rot dulgarly manifeft till noto,

| Written firftin Greek and Latin, lately compil’d in
Frenchby HENR T VAN ETTE N,and now
in Englifp, with the Examinationsand Augmensa-
tions of divers Modern MATHEMAT ICIANS

Whereunto is added,

OF

TheDouble HORIZONTAL DYAL,
" AND

The General HOROLOGICAL RING
lnwmd and Written by William Ougbired.

LONDON:

Fleetfireet, between the Two Temgle-Gatcs 1674.

The DescriptioN and Usk|

Printed for William Leake, and Fobn Luke; at the Crown in

/
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To the Thrice Noble,

- and moft Generous Lord,
The Lord Lambert Verrgvkezz :
- Lord of Hinden,Wolverthem, &c.

My Honourable Lord;

(Fe Ao Mongit the Rare and Curi- '
VAN, ous Propofitions which I
W\ have learned out of the
Studies of the Mathema-
ticks in the famous Univerfity of
Pont-a Mouffon,I have taken ﬁngular ‘
pleafure in certain Problems, no lefs
Ingenious than Recreative, which
“drew me unto the fearch of Demon-
ftrations more difficult and ferious,
{ome of which I have amaffed, and
caufed to pafs the Prefs, and here
dedi-




Zhe Epiﬂle' Dedicatory.

- dedicate them now unto Your Ho-

nour : Not that I account them wor~
thy of Your View, but in part tO
teftifie my afleCtionate defires to
ferve You, .and to fatisfie the Cu-

~ rious,’ who delight ‘themfelves in

thefe Pleafant Studies ; knowing

~ well that the Nobility and Gentry ra-

ther ftudy the Mathematical Arts to
content and fatisfie their Affetions
in the fpeculation of fuch admira-

ble Experiments as are extra&ed

from them, than in hope of gain to
fill theicPurfes. All which Studies,
and others, with my whole Endca-
vours, 1fhallalways dedicate unto
Your Honour, with an ardent defire
to be accounted ever,

TYour moft humble and obedient |
Nephew and Servant,
HVanErrten,
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Tothe READER

| VLI Y' batb been obferved 6}
I 1 (W) many, that fundry fine .

okl Wits, aswell among i the
SN Ancient as Modern,pave

“ 0 fported and  delighted
| tbem[élves upon feveral things of

fmal] confequence, as uponthe Foot of o

aFly, upon a Straw, uporz o Pointy
may upon nothing : Striving as. it

were o fhew the Greatnefs of their

Glory, in the Smallnefs of the Sub-
jeit s And bave among [t moft ﬁ)lzd

and artificial Conclufions, compofed

~ and produced fundry Inventions both |

Philofophical ad Mathematical, to
/blace tbe Msz and recreate the Spi-

a o Tits,



The Epiftle to the Reader.

rits, which the fucceeding Ages bave
imbraced, and from them gleaned and
extrafled many admirable and rare
Conclufions ; judging that borrowed
 matter often-times yields praife to the
indufiry of its Autbor.

Hence for thy ufe (Courteous Rea-
der) I bave with great fearch and la-
bour colleBed alfo and heaped up to-
 gether in a body, of thefe pleafant and
fine Experiments to flir up and delight
the Affeltionate, (ont of the Writings
of Socrates, Plato, Ariftotle, De-
mofthenes, Pythagoras, Democra-
tes, Pliny, Hyparchus, Euclides,
~ Vitruvius, Diaphantus, Pergzus,
Archimedes, Papus Alexandrinus,
Vitellius, Prolomzus, Copernicus,
- Proclus,Mauralicus, Cardanus, Va-
lalpandus,Kepleirus Gilbertus,Ty-
chenius, Dureirus, Jofephus, Cla«
vius,Gallileus Maginus, Euphanus

. Ty-



. The Epittleto the Reader.

Tyberil, and athers) knowing Art
 imitates Natute; that glories always
in the variety of things which fbe pro-
ducetb to [atisfie the Minds of Curions
Inguifstors. And though perbaps thefe
Labours to fome bumerows Perfons
may feem vain and ridiculows, for fuch
it was not undertaken : But for thofe
which intentively have defired and
. fought after the knowledge of thofe
things.it being an Invitation and M=
" tive to the fearch of greater matters,
and ‘to imploy the Mind in Ufeful
Kaowledge, ratber than to be bufted
in wain Pamphlets, Play-books,
fruitlefs Legends, and prodjgions Hi-
ftories, that are invented out of Fan=
cie, which abufe many Noble Spirits,
- dull their Wits, and alienate their
thoughts from laudable and bonour-
able Studies,  Inthis Tralate thou
maifd therefore make choice of fuch
4 2 Ma-




The Epiftle to the Reader,
Mathematical Problems and Con-
clufions as may delight thee, which
kind of Learning dothexcellently a:
dorn a man ; feeing the Ufefulnefs
thereof, and the Manly Accompl ifb-
ments it doth produce, is profitable
and delightful for all forts of People,
who may furnifb and adorn themfelves
with abundance of matter in that
 kind, to belp them by wayof ufe and
difcourfe. And to this we bave alfo
added our Pyrotechny, knowing that
Beafts bave for their Objelt onely the
furface of the Earth, ‘but hoping that
thy Spirit, which followet/a the motion
‘ of Fire, will abandon the lower Ele-
ments, and caufe thee o lift up thine
Eyes to foar in an higher Contempla-
tion, having [0 glittering.a Canopy to
bebold, and thefe pleafant and recrea-
tive Fires aftending may caufe thy af-
fetffzozzs alfo to zzfcena’ The Whole

wbereof



The Epiftle to the Reader.
 whereof we fend forth-to thee, that de-
fireft the Scrutability of things ; Na-
~ ture baving furnifbed us with matter,
 thy Spirit mayeafily digeft them, and
put them finely in order, tbougb now
in di forder .




3388080030000 00n 0080 0pa a1

AD AU‘IHOREM
- D. D." Henricum Van Eteninm,
Alumnum Academiz \
_PONTA MGUSSON.

" A Bdua walkeri fileant [ecreta profunds,
A Definat-occaltam carpere Porta Viam,
Itals (Cardani mivasa cft Lampada dofti
Terray Syracufium Gracia tora fenem :

Orbi terrarnm, Trolome; Clep[ydra toti,

" Rara disptra Procliy mira fuére duo,
Angliate foveat dostusPont MoufJon alumnum,
- Quidguidnature, qui legisy hortws habet.
- "Doiiay coronet gpus doitumsy te fit tua docto

' Digna, Syracufiss arca, coronay virss

"Arca syracufiis utinam it plumbea fervis,

. durea [¢d Dominis, anreatosa fuise

-
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LN By way of

| ADVEBTISEMENT. hO

,— TSy

- V»Fwe or [x tlnz §S Ibqve t/iou btv o
| wortby to declare ,, bq%re I paﬁ_

G ﬁ;rt er. e

eeeee

B¢ That I'place not the' B
fpeculatwe Demonfira- -
ok “tions withall thefe Prox .
e “blems, bt content:- my -

- fc'f to {hcw them as“a¢ the Fi ingers
~end: Which was my Plot and In-

tention, -heeanfe thafe which un-
derfland - the Mathematicks: can -
conceive them eafity’s others.for

thc n%@ﬁ part will:content them..

a4 felvcs\ 3




Byway of Advertifement.

felves onely with the Knowledge
‘of them, without feekmg the Rea-
{on.

Secondly, To give a greater
~ grace to. the pratice of thefe’
Things, they ought to be con-
cealed as much as they may, 1

the {ubtilty of the way ; for that'
which doth ravith the Spirits is, -
An Admirable Effeé, whofe Caujéps |
Unknown ; which if it were difco-
vered, half the pleafure is loft

- thereforc all the finenefs confifts

in the dexterity of the A&, con-
cealing the means, and changmg
oﬁ¢n ‘the Stream

Thlrdly, Gneat cate ought to be ‘
had that one deceive: not- himfelf, -
that would declare hy Waa of Are
to deccxve. another} “This will

make



Byway of ddvertifement.
make the matter' contemptible ¢ to
“ignorant Perfons, which will ra-
ther caft the Fault upon the Sci~
| "cnce than wpon him' that thews
: When the. Caufe is not in the
Mathematlcél Principlés, bat in
him that fads«m the &&mgof it
Fourthly, In certain Arlthme- ,
tical Propofitions they have one-
ly ‘their Anfwers, as I found them
in fundry Authors , which any
, being ftudious of Mathe-
matlcal Learning, may find their
Original, and allo thc way of thelr »‘
Operation.

~ Fifthly, Becaufe the Number
of thele PROBLEMS , aund
their Dependances, are many and
imtermixed, I thought it conveni-

ent to gather them into a Table :
 that




By way of Advertifement.

that fo each one according to his
Fancy might make beft choice of
that which might beft pleafe his
Palate, the matter being not of
one Nature, nor of like Subtilty :
But whofoever will have patience
to read on, fhall find the End bet-
ter than the Beginning,
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A TABLE

OF THE
Particular Heads of this Book, '
Contratted according to the

SEVERAL AR TS

Spccnﬁcd in the Tltlc-Pagc.

Experiments in Anﬂ:mazclg

Age 1,2, 3,16, ’9322’2893339:40:44-’45‘:

5I,52,53,59:60,69:71,78, 83, 85,86,89,
90,91, 124,13 4, 13 %, 136,137,138, 139,140,

177,178,179,181, 182,183,1 4,185,1 8,208, ‘

210,213.
. Kaxperimenss mG.eﬂmey-
Pag:12,15,24,26,27,39:3 5,374 142547 48,
49,62,65,72,79,82,113,117,18,119,214,215,
- 217,218,234,235:235,230:240.

Egmmgnt: 30 Cofmography.
Pag 14, 43, 75,.106,107,219,220,225,227,
228,229,230,232

Experiments in Hordog;agmpby.
Pag, 136,166,167,168 169,171,245

Experzmen:.r




@ A TABLE of the SEVERAL ARTS, ¢z °

Experiments in Aﬂranamy.
' Pag. 220. to 224.

I;prerimenu in Navigarion.
Pag. 105,232, 233, 236, 237.

Experiments in Mufick.
Pag. 78, 87, 126.

Experiments in Opticks.
© Pag 6,66,98,99,100,102,129,13 1,141,142,
143,144,146,149,151,1 52,153,155, 10 165.
Experiments in ArcWitecture.
Pag. 16, 242, 243.

Experiments in Statick,
Pag-z7,3o,32,71,199,200,201,»203,204.,205,
2070 .
- Experiments ix Mecbamclq.
* Pag.56,58,68,88,95,108,1 10,128,172,173,
| 174,176,246,248,255,256.
. Experimentsin Cb_ymzﬂg;. ‘
 Pag. 198,253,254,255:259,2 60-

Experiments in Water-works.
Pag.18gi0 196. 245,10 252.

Experiments in Fire-workg.
From page 26 It to the end




FITTEHE TN,
ATABLE

OF THE

CONTEN TS
And Chief Pomts
Contamed in this BOOK

PROBLEM L
OF finding, of' Numbers conceived in the Mmd,
, 1,2,
PROB . ' 4

How vifible Objects that are mthauta and things «
that pafi by, are maft lwel_y repuﬁnud t0 ;bqf tlut ,

are within.

'PROB. LIl S
How to weigh the blow of ones sz?, of a Malles, a
Hmhet, or fiuch-likes ‘9
. PROB. 1v.
Tbat 48 taﬁ' may be broken, placed npon two Glaffés,
without burtmg of the Glaffes. 12
PROB. V.

Of a Geographical Gardeu-plut ﬁt for a Pi ince, or
- Jome great Perfouage. 14
f & PRO3.

F_-

,
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The CONTENTS.

, : PROB. VL. * o
How o difpefe three Staves, whichmay fupport each
otber in the Air. o 1%
PROB. VII.

How to difpofe Lots, fo that the fifth, fixsh, ninth,
&c. of any number of Perfons may efcape. 16
PROB. VIIIL.

Fhree perfons baving taken each of them feveral

things, to find which each of them bath taken. 19
" F PROB. IX. S

 Howthe balf of a Veffel which contains 8 meafures

may be taken, there being but onely two other mea-
fures,the ane being 3 ,and the othér 8 meafures, 22
S PROB. X. T
How 2 Stick may flend upon ones finger, or a Pike
in the middle of a Court, without falling. 24
: PROB. XI '

How a Milftone or other Ponderofity may bang upon
the point of a Needje without bowing, or any wife
breaking of it 26

'PROB. XII.

Of three Kuives, which may be fo difpofed 45 to bang

#n the airsand move upon she point if & Needle. 27
PROB. XIIL C

Hosw the weight of Smoak, of any combuftible body,

which it exhaled, may be found. 27
¥ROB. xIV.

Many shings being difpofed circular,or other-wife, 20

find which of them any one thinks upon. 28
PROB. XVO
Howto make & Daor which opens and fbnts on both

‘ ﬁdflo ‘ ) ‘ 30



The CONTENTS.

How a ponderous or beavy body may be fupported in
the air, without any one tamching is. 30
PROB. XVIL. .
Of a descitfoed Bowl to play withal. = 32 -

PROB. xXVIII.
Ew a Peav or Apple may be parved into any parss,
" withomt breaking the Rind thereof. 32
h ‘ PROB. XIX. -
To find a number thought upon withous asking of any

gueftsons. - : 3
Lk PROB. XX, XXI. 3
_How v budy that is, uriforms and inflexible may paff
shrough & bolé which is vound, [quare, andirian-
gnlars or round, [quare, and oval-wile, and ex-
aétly fill thofe feveral boles. . 35,37 .
: PROB. XXIL- .

To fiud & wumber thought wpon, after ansther manner

than thofe which are formerly delivered. ‘39
PROB. XXIIL

To find out many numbers that fundry perfons or any

one bath thoughtupon. - . 40
PROB. XXIV.

Howw # it that aoman in one and the fame time may
bavebis bead upward, snd bis feet upward, being
n one and the fame place? 41

, . PROB. XXV. E

Of & Ladder by which two men aftending at one
time, the more ihey aftend, the more they fball be
afander, notwishitanding the ome be a5 bigh as the
vther. , ' 2

FROB. XXVI _ ¥
- Mow is it thata man baving but @ Rodor Pole of
. o o . Lﬂ”ds .
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Land, doth bragthat be may in a right ane pafs
fram place to ptace 3coomiles. - 42
. PROB. XXVIL - -
How is it that a man ffanding uprngt, and lo)k_ing
 which way be will e looketh true notth or fouth. 43
~~ " PROB. XXVIIL
Fo zell’ zmy ong what number remains, after certiin
- operations being endedy mtbaut asking any que-

~ fton. 44.
PROB. XXIX.
Qf the play with two feveral things. . - 4.3'
PROB. XXX. ’

Fwa fevenal numbers being taken by w0 fisndry pers
- Jons, bow fubtilly to d:ﬁover wbtcb of thofe num-~
ber.f each of them tooks . 46

' PROB. XXXI.

‘Haw to dgfiribe a Circle that fhall touch tbree points
« Placed bowfoever upon a plain, if tbqy be not in 4.

. right Line. _ 47

"~ PROB. XXXIL
How to change a Circleinto.a Square forms 48
PROB. XXXIIIL.

W' th ene and the fame Compaffes, and at one and the

 Jame extent or opening., bow to defiribe many Cir-

~ cles concentrical, that i i, greater or leﬂér one than

anather. 49,
PROB. XXXIV. ‘

Any numbers under 10 being thought upon, to ﬁnd.

what numbers they were. - 5t
. PROB. XXXV.

" OF the play with the Ring. 52
v Fibe iy PROB. XXXVI ‘
he play of three, four, or more Dice. . 53
The play of fi PHOE
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. _PROB. XXXVII.

- Howto make Waterin a Glafs feem 2 -bqyi and ﬁar- .

k!e' 54
PROB. XXXVIII. o
Of afine Veffel which bolds Wine or Water, being

caft into it at a certain beight,but being filled bigh- ’

ery it will rin all ont of its own aceord. 56
, PROB. XXXIX. .
Of a Glofs very pleafant.  ~ &8
: PROB. XL. 3

If any one fhould bold in each band as many pieces of
maney as in the ather, bow to finid bow much there

Yo i 9 -

' PROB. XLI. g
Many Dice being caft, bow artificislly to difiover the

number of the pointsthatmay arifs. 6o

PROB. XLII.

* Two Metals, as Goldand Silver, or of other kind,
migbing alike, being privately placed in two like
Boxes, to find in whioh of thems the Gold or Silver
#e . 62

PROB. XLIIL -

Two Globes of divers Metals (" as one Gold, the other
Copper.) yet of equal weight,being put in a Boses as
BG, tofind in which end the Gold or Copperis. 65
: PROB. XLIV.

Do reprefent divers forts of Rainbows bere below. 66

How tbat if all the Powder in the World were inclo-
Jédin a Bowl of Paper or Glafs, and being fired on

* allparts, it could ot break that Bowl. - = 68
- PROB. XLVI. . :

To find & namber which being divided by 2, 3, 4,55

\ . e
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or 6, theve will fiill remain 15 bus being divided
by 7, there will remain nothing,
PROB. XLVIL |

One bad acertain number of Crowns, and counting

them by 2 and 2, theve refted 1 5 counting them by

3-and 3, shere refted 2 5 connting shemby 4 and

4, thererefled 3 5 caunting themby § and 5, there

vefted 45 counting them by 6 and 6, there refted

&5 but comnting them by 7 and 7, there reftedno-

thing : How many Growns mighs be have? 71

"PROB. XLVIIL.

How many forts of weights in. the leaft monuer maft

 ghere betoweigh all forts of things besween 1pound

and 121 pound, and fo wuto 364 pound 2~ 72

PROB. XLIX. .

Of a deceiiful Ballance, which being empty feems to
be juf}, becanfe it bangs in Equilibrio, notwith-

fanding pusting 12 pound in one Ballonce,and 11

in the atber, it will remginin Equilibrio. 73

Tobeave or lift up a Bostle with a Straw. 74

. PROB. LI N

How in the middle of a Wood or Defart, without the

fight of the Sun.Ssars,Shadow,or Compafl, to find

out the North op South, or the four Cardinal Points

" of the World, Eaft, Weft, 8¢ - 75

-~ PROB. LIL .
Three perfons baving saken Comnsers, Cards, or other
things, to find bow much each one bath saken. 79

Hop to make & sonfort of Miufick of many parts m‘té
g

v

one Voice; or aise suflsnment onely.

PROB.
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P PROBLEM T ;
‘1"0 ﬁml § Number tbougbt upom

l'n'

AN GG Id ‘it that he Q_adruple the
PO g - Number thought upon, that is,
W9 muldiply itby 2. and.unto it big
) )& - him to ddd 6, 8, 10, or any
TR ‘Nambet at lcafuxe ' and lee
“t. . himtake the half of the fum,
then ask how much it comes to ¥, for. then if you
. take:away half the number from-if ‘which you’
- willed him at fisft to add to it, thgrcghall remaig
. thc douBk of the ﬁumbcr thdﬁ'ght'upon 5

&&&&&



2 goatbematical Recreation.

Example.
The Number thought upon - s
‘The Quadruple ot it , 20
Pat 8 unto it, makes. , 28

The half of it is - 14

Take away half the number added,gfrom% ‘
it, viz. 4, thereftis Io

‘The double of the number thought upon,ziz. 10

Anoter dy o find twhas nismtber was thought wpon.

Bld him which thinketh double his Number,

and unto that double add 4, and bid him
multiply that fathe produé by s, and unto that
prodaét bid him add 12, and muliply that laft
number by 20 (which is done cafily by fettinga
Cypherat the end of the number ) then ask him
thelatt number or product, and from it (ecretly
fubtra® 3203 ‘the remainder in the hundreth
placeis the number thought upon.

‘ Eaéamjle;
'The nurhber thought upon . . 77 N
Toitadd 4,thakes = 18 or whic

Which multiplied by 5 makes go [ 709 3°CouRt
*Fo which add 12, makes__1c2 | Oncly but dhe
*Fhis ‘taleiplied by 107’ >Eumd rao iz,
. 'whif:h 1s onely by afi_- ( P 02*6 7u‘130 ﬁiv?;l-i‘
R
From s fibtssct - o thovghwupen
Rcﬁ . . R . 70 - )

To



 opafemmatical Becveation: 3

To fied Nombers conceived upon, ﬁbenﬁiﬁa thanthe
former. R U

Bld the party which thinks the number, that

he tripple his thought, and caufe him to take -

thehalfof it: (if it be odd; take the leaft half,

and putone untofit) thenwillhim totripplethe
half, and take half of it, as before : Laftly, ask S
him how many Nines there is in the’ laft ‘hulf, o
and.for-evety Nine, account four in your metho- '

1y, for that (hall (hew the number thoughtupot;

- if ‘both the tripples were éven-: but if it beodd

at the firft eripple, and evenat thefecond, for the |

one added unto the leaft balf keep one in memo-

3y: if the firft-tripple be even, and-the fecond -

odd; for the:one added unto the leaft half keep -

two in memery: laftly, if at both times intrip-

ling, -the numbersbe cdd, forthe two added un-

to the leaft halfs, keep three in memory: Thefé

cautions obferved, and added unto as many fours -

as the party fays there is Nines contained in thé

laft half, thall never fail you to declare or difcern

tyuly what gumber was thought upon,

Lt --Eagample; N

The Rumber thought uport 40t g
The tripple 12 or 21
The half thereof 6 or 10, oneput to it makes 17
The tripple of the half 180r33
Thehalf ¢ or 16, oue putto it makes 17
The number of Ninesin thelafihalf  1o0r:

~ Ba : The

!

fl—l.
iF )



4+ goathematical Recveation.
Thefirft 1 reprefenteth 4, the numbes thoughe

upon, and the laft 1 with the caution makes 7.the

other number thought upon.

" Note.

. ]
Order your Methed fo that you be not difcos

vered, which to help, you may with dexterity
- and induftry make 44, itions, Subfiractions, Mul-
tiplications, Divifions, évc. and inftead of asking
how many Nines there is, you may ask how ma-
ny Eights, Tens, érc. there is, or fubtract Eight,
Ten, dz. from the Number which remains, fox
tofind out the Number thought npon. -

Now touching the Demonftrations of the for-
. mer Direétions, and others which follow, the _
depend upon the 2,7, 8,and o Books of the Ele-
ments of Ewuclide : Upon which fecond Book and
fourth Propofition, this may be extralted, for’
thofe which are more learned, for the finding of
any Number that any one thinketh on.

_ Bid the party that thinks, that he break the
Number thoughe upon into any two parts, and
- unto the Squares of the parts let him add the
double Produé of the parts; then ask what it
amounteth unto? So the Roor Quadrat thall be
the Nurober thought upon. -

Examf

:



Wathematical Recreation,” s
.Example. |

The Number thought upon 5
The parts fuppofe _ ~ 3and2
The Squareof 3 makes oY) =~ o
The Square of 2 makes 4 l the fum of thefe three
The produ& of the { numbers z5,the [quare
parts, viz.3by 2 (- }Root of which s g,the
makes 6, which 6 ¢ 12 l number thought upon
doubled makes- J ‘ '

Or more compendioufly it may be delivered
' thus: . T

Break the Number into two parts, and to the
Produt of the parts add the Square of half the
difference of the parts, then the Root Quadrat of
the Aggregate is half the Number conceived, - -

- Ecamination;

T He Problems which concern Arithmetick, we
R examine nat : for thefe are eafie to any one
which bath read the Grounds and Priuciples of A-
richmetick ;" bus sz efpecially tomch upon that which
tends 3o the ?e‘cubtiom of Phyfick, Geometry,and
Opticks,and fuch others wbicbaéeof@iféidiﬁmlg,‘v
avd mere principally 2o beexamined and confidereds +

"
ot Adend 512
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" PROBLEM IL: -

Flow 10 reprefent to thife which. are.in a Chame
-7, her,-that which. is: without:>:-or. all that whicl
I’“ﬂe'bby‘ b S e N
B SRV DR R AP o

= His is one.of - the fineft Experiments inthe

T Optiquesy-and it:is done thus:;; ‘Chife’'a

_ Chamber or Place which is towards the Street, .
frequented with:People; or whighisagainftfome .
fait flourithing Objeck, that fo it may be more
delightful and pleafant to the Beholders, then:
-~ make.the Roomdazk by fhutting:out: the Iight,
except a {mallholeof. fixpence broad » thisdone; -
. 31l the Images;and:Spegies of the. Obje&swhich

. . are_wit_héixg,f,wil»_ldﬁc;fecn_Wi‘thip', and you fhall
. . - have pleafureto fee it, not only upon: the Wall,

. but efpcgial-l'y--up,on‘a‘-’(hget»of “white- Paper,-0f

A fome "White Cloth

\\

B , o ueg; near thehole s
- : - nd if untg the hole’

you place a round
Glafs)y} that.is ;- 2
Glafs.which s thic-
ér ‘i the middle
: .. thanat the edge:
D) () 1 - fudhrayds the doms
. rponBeining:Glaffes;: or-fach which:olde Peoplé
: t}fd:,a,fa\ss‘thknath&lmagcshhiéhbéfprqdi&ﬂ{éem' :

- dead, ‘and of » darldfh colous, will sppearand -
. R . . v ‘4.- i :,@ !

O

L3
f 1§

QW
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@aﬂjematﬁa{ mi’ ‘”ﬁﬂw &
*be feen upon tthaper, or wl;xtc Cloth, accord.. L

" ing'to chieir natnralcglours, }'ea Hgie hve]y th?}tl L

their natural, “and. the Mearances will be @ S
_much the more beautifal and" ;Serﬁe& by how -
 much the hol¢ s lc{Ter, thc day clcar, and thc Sup .
Ihmlpg .o o
Hq;t is plcafant to fee the bgathful and goo I
eprcfcntanon of the Hcaveri§, @termlxcd wi . .
Clouds in the Horizon, upon a Woody. Sltuatlo
. themotion of Birds in the A, ¢ Men and. Othet .
Creatures upon the Ground,” witt the trcmblx% :
- of Plants, Tops of Trees; and fuch likes For =
every thing will be feen within, even ‘to thelife, ™
*but inverfed Noththﬁandmg,vthﬁ beautifiil
Paint will o naturally reprefentic felfinfuch a -
lively Perfpective, that hardiythe moﬂ acuratc n
« Paintei canreprefent the! hke. o
- Now the" reafon g o
. why theTmages and -
Objects without ‘are ¥
inverfed ; is becaufe:
.the. Specws dointer-- :
fe@ one another in -,
the Hole, fo that the_""
fpecies of the f:et al-.
. cend;and thofe of ‘thc
hcaddtfcend L RN R VR LIL
‘But here’ note, that they may be «feprcﬂ:nted =
- tight two manner of ‘ways : Firft, with ‘a-Cone
cave Glafs: fecondly, by helpof anotheér-Convex:
Glafs, difpoled orplaccd*between‘thetl’apcr and' .
" the ‘othet Gla{'s asmay ”btfcen there ‘bycﬁhe‘Fp o
gurc. o N

S F-_:
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- Nowwill add here only by paffing by for fuch
which affe& Painting,and Portraiture; that this
‘Experiment may éféégl,l‘cgtly help them in the
fively painting of things perfpeGive-wile, as 7s-
Pographical Cards, &c. and for Philofophers, itis
a fie Secret. to explain the Organ of the ﬁ%

for the hollow of the Eye is taken as the @

‘Chamber, the Ballof the Apple of the Eye, f3r
the hole of the Chamber, the Cryftaline humour
at the {mall of the Glafs, and the bottom of the
Eye, for the Wall or Leaf of Paper. ~~ =~

pe——

 Eramination,

T He Species being preffed together, or contralied,
" doth not perform it upon & Wall, for the fpe-
cies of any thing doth reprefent it [elf not onely in
onte hole of a Window , but” in infinite holes, even
#nto the whole Sphere , or at leaft unto s Hemi:
fphere (Cintellectual in a freeMedinm ) if the Beams
or Reflections be not interpofed, and by bow much the
hole is made lefs, to give pafJage to the Species, by fo
much the more lively are the \magesformed. .
» - InCenvex or Concave Glafles , the Images will be
 difproportionable to the Eye, by how much they are
more Concave, or Convex, and by bow much the parts
of the Image comes near 10 the AXis, for thofe that
. aremear,. gre better proportioned than thofe which are
Jartheroffs - - S o
4 . - - _ ) B“‘

\
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But 2o bhave them more lively and true, according
30 the Imaginary Conical Selion, let the bole be no
greater-than apins bead made npon a piece of thin

Brafs, o fuch like, whick bole reprefents the top of -

the Cone, and the Bafe thereof the Term of the Spe-
. cless This practice is beft when the Sun fhines upon

the bule, for then the Objects which are oppofise to that.
Plain will make two like Cones, and will lively te- .

prefent the things without in a perfelt inverfed Per-
[Pedtive, which dravwn.by the Pencil of fome driifi-

- cial Painter, turn the Paper upfide-down, and is will

bedirett, and 1o the life. :

But the appirgnoes may be direct, if you place
another hole oppofite wnto the former, fo that the
Spetator beunder it 5 or let the Specics reflec upon
a Concave Glals,and let that Glafs reflect upon 2 Pa-
pers or fome white thing. ‘ S

~

PROBLEM IIL

o tell how much weighs the blow of ones fift, of &
Mallet, Hatchet, or fuch likes or refting wsbous gi~
ving the blow. ' .

- QCaligerinhis 331 exercifeagainft Cardan, te-
D lates that the Mathematicians of Maximilian
the Emperour, did propofe upon a day this Que-
ftion, and promifed to give the refolution 3 not-
withftanding Scaliger delivered it not , and co

cejve jtto bethus : Take a Balance, and le;_ gl{l"e
_ i,
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~ Fift, the _Mal_l'ct; or Hatchet reft upon the Scale,
.orupon the Beam of the Ballance, and putinto -
the other Scale as much weight as may counter:
", poife it, then charging or laying more weight -
1nto the Scale, -and ftriking upon the other end,
you may.fec how much one blow is heavier than
- another, and o confequently how much it may '
- weigh : for as Ariftetle faith, The motion that is.
- madein friking adds grest weight unto it; and [
miich the more, by bow much it is quicker : thexé-
g g - forein effeét, if there
U8 N e Wereplaced a thou-
Y - fand Mallets, ora
Thoufand Pound
» .- | weight upon a fione;-.
nay, though ‘it were
kexceedingly prefled
Jdown by way of a

R "7 7 Vice, by-Levers , or
" other Mechanick Engine, it would be nothingto .

therigorand vivlence of ablow. .~

" Isitnot evident that theedge of a2 Knife laid:
upon Butter, and a Hatchet upon'a Leaf of Pa-.
per, without ftriking makes no imipreflion, orat ..
leaft entersnot ? But firiking upon’ the Wooda '
Tittle, you may prefently fee what effet ithath 5
" which is from the Quicknefs of . the Motion,

which breaks and enters without refiftance, if it

Be extream quicks as experience fhews us in the,
blows of Arrows, of Cannons, Thunder-bolts, -

Py

‘andfuchelike
S i
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Eramination.

His Problem was extralied from -Scaliger,

R whobadit from Arxiftotle, but fomewhat re-
fradlory compiled, and the frength of the Effec be
Jays depends onely in the violence of the Motion
then would it folloz that a little light Hammer up-
on a piece of Wood being quickly canfed to fmite,
would give & greater blow, and do more burt than &
great Sledge fbriking [oft 5 this i abfwerd, and con~
traryto Experience.  Therefore it confifts #iot totally
in the Motion : for if two feveral Hammers, the
one being tweuty times beavier than tbe other, fhould
move with like Quickuefs, the Effedl wonldbe much
different : there is then fomething elfé to be coufider-
ed befides the: Motian, which Scaliger underflood
not s for if one fhould bave asked bim what is #he

reafan that a Stone falling from a Window 1o a place

near at band, i not [0 forceable as if i¢ fell far-

ther down 3 and when a Bulles flying out of 4 Picce,
- and firiking the Marknear at hand, will nat make
Juch an Effeit as ftriking the Mark, further off. But

we fuppofe that Scaliger and Cardanus who ban-

dles this (ubject, woulduot be lefs troubled to re-

Jolve this, than they bave been in that. .

PRO-
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N

PROBLEM IV.

How tobreak_a Staff which is laid upon two Glaffes
- full of Water, without breaking the Glaffes, or
illing the Water 5 or upon two Reedy or Straws,

- without breaking of them. -

Flrﬁ, place the Glaffes which are full of Water
- upon two Joynt Stools, or fuch like, the one
as high as the other from the ground, and diftant
one from another by two or three foot, then
placethe ends of the Staff upon the edges of the
two Glaffes, fo that they be fharp : this done,
with all the force you can, with another Scaff
firike the Staff which is upon the two Glaffesin -
- . 7 77 the middle, and it
¢ will break without
y ' breaking the Glaffes,
or {pilling the Wa-
tere L
- Inlike manner may
* you do ,upon two

your hands in the

Air without breaking themn: Thence Kitchin-

- Boys often break Bones of Mutton upon their

‘hand, or with a Napkin, without any hurt, in

orlelyfﬁriking upon the middle of the Bone with
a Aniic. S

V.Now

Reeds, held with
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Now in this A&, the two ends of the Staff in
breaking flides'away from the Glafles , upon

which they were placed 5 hence it cometh that -

the Glaffes are no wife endangered,no more than
- the Knee upon whigh a Staff is broken,forafmuch
asin breaking it prefleth not : as Ariftorle in his
Mechanick Queftions obferveth,

. Examination;

IT were anﬂ’dry heretonote, that this thing tay .
beexperimented, firft, withons Glafles, inpla-
cing a fmall flender Staff upow two props, and then

making trial upon it 5 by whith you may fe¢ haw the

Staff will ither break, bor, g.depart fromits props, |

and thas cither direéily, or obliquely: But why by
this violence, that one Staff ftriking another, (wbich
i fupporsed by 1o Glafles) will be broken without
dffending the Glafles, is great a difficulty to be
refolved 4 the former, '

' . 77

PRO~
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. PROBLEM V.

How to make a fair Geographical Card in 4Gar‘1eité ,
- Plot, fit for a Prince, or Great Perfinage.

IT is ufual amongft Great Men to have fair Geo»

graphical Maps, large Cards, and great Globes,
~ that by them they may as at once have a view of
any place of the World, and fo furnith' them-
felves with a general knowledge not onely of
their own Kingdoms Form, Situation, Longi-
tude, Latitude, éve. but of all other places in the
whole Univerfe. with their Magnitudes, Pofi«
~ tions, Climates and Diftances.

Now I efteem that it is not unworthy for the
Meditationsof a Prince, feeing it carries with it
many Profitable and Pleafant Contentments : if
fuch a Card er Map by the Advice and Dire&ion

“of an able Mathematician were Geographically
defcribed in a Garden-plot form, or in fome o~
ther convenient place, and inftead of which ge-
neral defcription might particularly and astifici-
ally be prefigured his whole Kingdoms and Dio<
minions; the Mountains and Hills being raifed
like fmall Hillocks with Turfs of Earth, the Val-
leys fomewhat concave, which will be more
agrecable and pleafing to the Eye, than the De-
{cription in plain Maps and Cards, within which
may be prefented the Towns,Villages, Caﬂlcs,h OF

other
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other remarkable Edifices, in fmall green Moffie
Banks, or Spring-work proportional to the Plat-
form, the Forreftsand Woods reprefented accor~
ding to their formand capacity, with Herbs and
Stoubs, the great Rivers, Lakes, and Ponds, to
dilate themfelves according to their courfe from
fome artificial Fountain made in the Garden to
pals through Channels; then may there be com-
pofed Walks of Pleafure, Afcents, Places of Re-
pofe, adorned with all variety of delightful Herbs
and Flowers, both to pleafe the Eye and other

Senfes. A Garden thusaccommodated, thallfar =~

exceed that of my Lord of Verulams, {pecified in
his Effays; that being only for delight and plea«
fure, this may have all the progertics of that, and
be alfo of fingular ufe 5 by which a Prince’ may
in little time perfonally vifit his whole Kingdom,
and in fhort time know it diftin@ly : and fo in
like manner may any particular man Geographi-
cally prefigure his own Pofleffion or Heritage.

 PROBLEM VI

How three Staves, Knives, or like Bodies, maybe

conceived 10 hang in the Air, withows being fupe

ported by any thing bus by themfelves.

: TAke the firft Staff A B, raife up in the Kir
the end B, and upon him crofs-wife place

the Staff C B, then lafily in Triangle wile place

the third Statt EF, inluch manner that it ‘mgy :



BRI

18 e,aatbemattcal mmatwtt.
" - bBeunder AB, and yet upon CD: ‘1 fay that =

T tboﬁ whzcb Yo mmld have.

thefe Staves fo difpofed cannot fall; and thc fpace

CBE s made the ftronger, by how much the_
- mo:c it ls prcifed down, 1f the Staves break nof,

- or fever themfelves

~-« iy . from. themangular.'

" form : {o that_ al-
- -ways the Center of -
| gravity be 'in the
Center of the Tn-'
“I-angle:for A B is

T g fupportcd by EF,

and E'F is held up-
by c D, aid CDiis kept up from fallingby AB, "

' thercfore oné of thefe Staves cannot fall, and fo o

by confequcncc rione:

b

PROBLEM vn. )

E I—Im 10 Jz]}ofe a5 miany me)t, or other tbzng:, in ﬁtcb :

Jorty that rqe&mg or, cafting: away the 6,9, 10 -
- part, unto a certain number, ‘shere fhall remmt "

g ORdmanly the propoﬁnon is dciwcrecf in th1§'

wife : 15 Chriffians aid 15 Turks beingat

“Sea in one Ship, an extream tempeft being ri-
fen, ‘the Pilot of the Ship faith; it is neceffary

to caft over-bOard half of the number of Perfons

-t6 disbirrthen the Ship; dnd to fave. the velt : now.

it Was agteed tobe dohc by lot,aﬁ‘d theécfore theg *
\ i confenﬁ

o Coea ®
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confent to ‘put/ themfelves in rank, counting by
<" 7" ine, theninth Perfon fhould always be
| eSea, until there were half thrown
| 1: Now the Pilot being a Chriftian en-

tofave the Chriftians 5 how ought he
therefore to difpofe the Chriftians, that the Lot
might fall always upon the Turks, aud thatnone

of the Chriftians bein the ninth place?

B . o 1“ ! L,

The refolution is prdinarily comprehended in
this Verfe : AP S

| 1

g e ik . . R
Populeam virgani mater regina ferebas.

For having refpééf unto the Vowels, making
4 one, etwo, ithree, o four, and #five: othe
~ firft Vowel in the fith Word fheweth that

there muft be placed four Chriftians; the nexe

Vowel , fignificth that next unto the four Chri-

. both Chriftians and Turks according . to the

fiians muft be placed five Turks m‘? to place.

quantity and valueof the Vowels in the Words: |

of the Verfe, unfil they be all placed : for then
counting from the fixt Chriftian that was

placed, unto the ninth, the lot will fall upon

‘d Turk, and fo proceed. And here may be
further noted, That this ‘Problem is not to b&

limited, fecing it extends to any number and.

order whatfoever, and mgy many ways be
ufefal for Captains, Magiftrates, or orhers,.
which have divers perfons to punifh, apd would.

chaftife chiefly the unrulieft of them, in taking
10, 20, or 100 perfon, &, as we read was
o € soms

Vi
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commonly pradtifed amongft the ancient Ro
mans ; therefore to apply a general Rule in coun-
ting thethird, 4, 9, 10, & amongft 30, 40, 0
petfons, and more or lefs 5 this isto be obfer-
ved, take'-as many Unites as there are Perfons,’
and difpofe them in order privately : As for
cxample, Let 24 men be propofed to have com-
mitted fome outrage, 6 of them efpecially are
found acceffary; and let it be agreed that count-
ing by 8 and 8, the eighth man fhould be always
punithed. Take therefore firft 24 units, or up-
on a piece of Paper write down 24 cyphers, and
account from the beginning to the eighth, which
eighth mark, and fo continue counting, always
marking the eighth, until you have markt 6, by
which you may eafily perceive how to place thofe
{ix men thatare to be punifhed, and (o of others.
It is fuppofed that Fofephus the Author of the
Fewif Hiffory efcaped the danger of death by
help of this Problem: For a worthy Author of
belief reports in his eighth Chapter of the third
Book of the deftruction of Ferufalem, that the
Town of Fotapatabeing taken by main force by
Vepatian, Fofepbus being Governour of that
Town, accompanied with a Troop of fourty
Souldiers, hid themfelves in a Cave, in which
they refolved rather to famifh, than tofallin-
to the hands of Vepatian: and witha bloudy re--
folution in that great diftrefs would have butcher-
ed oneanother for fuftenance, had not Fofephus
perfwaded them to die by lotand order, upon
which it fhould fall: Now fecing that Fofepbus
did fave hjmfelf by this Art, it is thought tllllat
o T e is
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‘his Induftry was exetcifed ‘bythe help of this
Problem, {o that of the 40 perfons which he had,
the third was always killed. Now by putting

him(elf in the 16 or 31 place, he was faved, and _

one with him, which he might kill, o eafily per~
{wade to yield unto the Roman«! .

. PROBLEM VIIL
Three Things asid three Perfons pgopo]éJ, to ﬁ)d
' which of thent bath eitber of thefe three Things.

L Et the threc thingsbea Ring, 4 piece of Gold,
: anda piece of Silver, orany other fuch like,
and let them be known privately to your felf by

thefe three Vowels, 4,¢, 7, or let thére be three

porfons that have diffeient names, as Ambrofe,
Edmond, and Fobn, whith privately you may
note or account to your felf once known by the
aforefaid Vowels, which fignifie for the firft Vow-:
e; 1, fot thie fecond Vowel 3, for the third Vow-
el 3 .

mutual confent of each other piivately change

their names, it is moft facil by the courfe and ex- -

cellency of Numbeis, diftinély to declare each
ones name (6 interchanged : Or if three perfons
in private, the one thould takea Ring, the other

a picce of Gold, and the third thould take a piece -

of Silver ;, it is eafie to find which hath the Gold, -

the Silver, ot the Ring, and it is thus done. |
Cz . Take

- Now if the faid thee perfons thould by the |
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Take 30 or 40 Counters (of which there is
but 24 neceffary; that fo you may cenceal the
way thebetter, and lay them down before the
partics, and as they fit or ftand give to the firft
1 Counter, which fignifieth 4, the firft Vowel ;
to the fecond 2 Counters, which reprefents e, the
fecond Vowel 5 and to the third 3 Counters,
which ftand for i the third Vowel : then leaving
the other Counters upon the Table, retire apart,
and bid him which hath the Ring take as many
Counters as you gave him, and he that hath the
Gold, for every one that you gave him, let him
“take 2, and he that hath the Silver for every ene
that yougave him, let him take 4.: This being
done, confider to whom you gave one Countet,
to whom two, and to whom threes and mark
what number of Counters you had at the fisft;
for there are neceffarily but 24, as was faid be-
fore, the furplufs you may privately rejeét. And
then there will be left either 1,2,3,5,6,0r7,
and no other number can remain 5 whichif theye
be, ther they have failed in taking according to
the dire¢tions delivered : but if either of thefe
numbers do remain, the refolution will be difco-
vered by one of thefe fix words following, which
ought to be had in memory, viz. :

Salve, certa, amima, [emita, vits, quies,
% 2¢- 30' So o 6. ‘ 7. .
. As fuppofe 5 did remain, the word behangingj

anto itis femita, the Vowels in the fisft two Syl
o . lables



Dathematical Reeteation. 21

hbles are e and 7, which fheweth according to -

the former Dirc@ions, that to whom you gave
2 Counters, he hath the Ring, ( feeing it is the
fecond Vowel reprefented by two, as, before)
and to whom you gave the 3 Counters, he hath
the Gold : forthat z reprefents the third Vowel,
or 3 in the former Dire&ion, and to whomyou
gave one Counter, he hath the Silver ; and {o of
thereft, The variety of changesin which exer-
cife, is laid open‘in the Table following,

- .

- | Hid-

1 Rept,

LSV
-r

1 Reft

il Sl ~ [ Men

1

N
o . &»lsn& m‘[" thiHid.
w

This feat may be alfo done without the for-
mer words, by help of the Circle A. for ha-
ving divided the Circle into fix - parts, write 1
within and one withount, two withia and five

without, é-c. thefirlt 1,2, 3, whichate within’

with the Numbers over them, belovigs to the
upper femicircle ; - the other Numibers both
within and without,. to the under -femicircle 3

‘ C3 now
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now if in the a&ion there xemaineth fuch a
nurnber which may be found in the upper femi-
circle without, then that which is oppofite with-
in fhiews the firft, the next is the fecond, &e. as if
s remain, it fhews to whom he gave 2, he hath
the Rings to whom you gave 3, he hath the
Gold, ére. Butif the remainderbe in theunder
femicircle, that which is oppofite to it is the firft,
the next backwards towards the right hand is the
fecond 5 asif 3 remains, to whom you gave 1 he
hath the Ring;he that had 3 hehad the Gold, &.

PROBLEM Ix.

Howiopart a Veffel which is full of Wine, containing
. eight Pints, into two equal parts, by two other
Veffels which contain as mmuch a5 the greater Veffel 5
as the one being 5 Pints, and theother 3 Pints.

LEt the three Veffels be reprefented by AB C,
. Abeing full, the other twobeing empty 5
fuft, pour out Ainto B until it be full, fo there
willbein B g pints, ‘and in Abut 3 pints : then
g:)ur out of Binte Cuntil it be full : {0 in C
fhall be 3 pints, in B2 pints, and in A 3 pints,
then pour the Winé which is in C into A, fo in
A will be 6 pints, in B 2 pints, and-inC nothing:
then pour-out the Wine which isin B into the
pot C,fo in C there is now 2 pints, it B nothing,
and in A ¢ pints. Laftly, pourout of A into'B
smtilli¢ be full, fotheze willbe now in A only 1
B R AT FRA I P‘\i_nt

By
f
{
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pint, in B 5 pints, and 'in C 2 pints. But it is
now evident, that if from B you pour in unto the
pot C until it befull, - !
therewill remainin (<5 A
B4pints,andifthat < ¢ B . &
whichisinC, viz.3 . -$)
-pints be poured into ! ' 5
the veflel A, which g9
before had .1 pint, | =~ AP Gg@BTRy
_ therefhall bein the i, =
veflel A but half of — 777
its liquor that was in it at the firft, viz. 4 pints,
aswasrequiréd. Otherwife pour.out of A into
C until it be full, which pour into B, then pour
out of Ainto Cagainuntilit be full, fothereis
now in A only 2 pints, inB 3,,and in'C 3, then
‘pour from C into B until it befull, {o inC there
is now but 1 pinty 5in B,and’z:in A : pourall
. that isin B into A, then pour the Wjne whichis
in Cinto B, fo thereis in C nothing, in B onely
1pint,and in A 7 pints: Laftly, outof A fill the
pot C, (othere will remain in_.A 4 pints, or be
but halffull: then if the liquor in C be poured
into B, it will be the other half. In likemanner
might be taken the half of a Veffel which contains
12 pints, by having but the meafures 5 and 7,
or sand 8. Now fuch others might be propo- .
fed, but we omit many, in oncand the fame na-
ture.

Cs - PRO-
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PROBLEM X.
To ;y_mlggqu‘ticki Yaud. upon the tip of ones Finger,
" without fallng. e
FAﬁen the edges of two Knives, or fuch like,

- of equal poife, at the end of the Stick, lean-
ing out fomewhat from the Stick, fo that they
may counterpoife ene another; the Stick bein
fharp at the end, and held upon the top of the
Finger, will there reft without fupporting : if it
fall, it muft fall together, and that perpen-
R - ' dicular, or plumb-
' wile, or it muft fall

{fide-wife, or before
- oneanother; in the
* firft manner it can-
1 mnot,for the Centre of
, Gravity is fupported
.. by the top of the
, Finger: and feein
~ that each part by the Knives is counterpoifed, it
cannot fallfide-wife, therefore it can fall no wife.

- Inlike manner may great Pieces of Timber, as
goiﬁs, ¢re. be fupported, if unto one of the Ends -
e applied convenient proportional Counterpoi-
fes 5 yea aLance or Pike may ftand perpendicu~
larin the Air, upon the top of ones Finger : or
placed in the midft of a Coprt,by help of his Cen.
tic of Gravity, '

Grami-
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N

Eramination.

T His Propofition feems donbg"uls for 0 ‘imag}nié

abfolutely, that a Pike, vr fuch-like, armed

with two Knives, or other things, fball ffandupright

in the aix, and [o remain, without any other fupport, -

Jeeing that allthe parts have an infinite difference of
propenfity tofalls andis is withons queftion that a

Staff cannot be (o0 accommodated upou bis. Centre of - .

Gravity, but that it may incline to fome one pars,
without [ome remedy to be applied, and fuch as is
bere fpecified in the Problem will not warrant the
thing, nor keepit fromfallings and if more Kuives
Jhould be placed about it , it (hould canfe it 1o fal
more [wiftly, forafmueh asthe fuperiour part ( by
reafon of the Centrical Motion ) # made more ponde~
rous, and therefore lefs in reft. _ o

To place therefore this Prop really , let the two
© Knives, or that which is for counterpoife, be longer

always than the Staff, and [0t will hang together as

one body : and it will appear admirableif you.place
the Centre of Gravity uear the fide of the top of the
finger or point 5 for it will then bang Horizontal, and
Jeem to hang onely by a touch 5 yet more firange, if
You turn the point or top of the finger upfide-downe -

P T ‘ : . PRO-
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PROBLEM XL

Hdw a Milftone or other Ponderofity may be fupport-

ed by a fmall Needle, without breaking or any
 wife bowing the [ame. .

LE: a Needlebe fet perpendicular to the Ho- -

rizon, and the Centre of Gravity of the
Stone be placed on the top of the Needle : -it is
evident that the Stone cannot fall, forafiuch as

it hangs in eguilibra, or is counterpoyled inall -

parts alike 5 and moreover it cannot bow the
Neéedle more on the onefide, then on the other ;
the Needle will not thereforebe either broken or
bowed; ifotherwife, then the parts of the Nee-
dle muft penetrate and fink one with another 3

the which is abfurd and impoffible to Nature:
thercfore it fhall be fopported. The Experi-

e~ » ments which - are
~ymade upon Trench-
‘er-Plates, or fuch-
 likeleffer thing,doth

~ make it moft credi~
__ bleingreater Bodies.
o But here efpeci-
SRSy W2 ally is to be noted,
) that the Needle

ought to be uniform in matter and figure, and

that it be ereGed perpendicular to the Horizon 5
and laftly, that the Centre of Gravity be exallly
found, S PRO-

1
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" PROBLEM XL
- Do make three Knives bang audmme upon the pam,
of a Needle.

It the three Kmves in formofa Balance, and
‘holding a Needle in your hand, placc thc
back of that Knife, — - 4
which lies crofs-wnfc;
to the other two, upi

on the point of the;
Needle, as the figure
here fheweth youis |
for then in blowx:g
foftly upon the
they will eafily turn

. and move upon the point of the Needle w:th. '
outfallmg , :

'PR’OBLEM Xm.

To find the weight of Smoak, which s exbaled of axy
* combuftible Body whatﬁ)ever ‘

LEt it be fuppofed that a great heap of Fa-

gots, or a load of Straw weighing 500
pound fhould be fired, it is evident that thisgrofs
(ubﬁance .will be all'inverted into fmoak and

ahhes:
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athes : now it feems that the fmoak weighs no-
thing, feeing it is of a thin fubftance now dilated
in the Air, notwithftanding if it were gathered
and reduced into the thickeft that it was at firft, it
would be fenfibly weighty : weigh therefore the
afhes which admit 50 pound : Now feeing that

- the reft of the matter is not loft, but is exhaled
into fmoak, it muft neceffarily be, that the reft of -
the weight (to wit, 450 pound) muft be the
weight of the finosk required.

Eramination;

N Ow although it bethus delivered, yet bere may
- N be noted, that a Ponderofity in his own Me-
dinm is nor weighty : for things are faid to be weigh-
2y, when they are omt of their place or medinm., and
she difference of fuch Gravity , is according to the
Motion : the fmoak therefore certainly is light, being
an iss true medium (the Air) if it fhould chang: bis
Medium, then would we change our difconrfe,

'PROBLEM XIV.

Méhj tl)ing: being difpofed cirenlar, (orotherwife)
20 find which of them any one thinks upon.
S»;ilppofc that having ranked 10 things, asAB-
J CDEFGHIK, Circular, as (the Figure
theweth) and that one had touched or thought
coo ’ ‘upon

-

l ;
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upon G, which is the 7 ask the party at whag
letter he would begin toaccount (for account he
muft,otherwife it cannot be done) which fuppofe
at E, which is the g place, then'add fecretly to
this 5, 10, (which is the number of the Cixcle)
and it makes 15, bid him account 15 backward
from E, beginning his account with that number
he thought upon, fo U
at E he (hallaccount, Pt .
tohimfelf 7,at Dac- -
count 8, at C ac-"
count 9, éc. Sothe -
account of 15 will -
exa@lyfall upon G,
the thing or number -
thoughtupon : and - _ }
(o of others: but td conceal it the mote, you
magv will the party from E to account 25, 3 §,¢+.
and it will be the fame,

Thete are fome that ufe this play at Cards, tur-
ned upfide-down, as the ten fimple Cards, with
the King and Qugen, the King ftanding for12,and
the Queen for 11 : and fo knowing the fituation.
of the Cards, and thinking acertain hour of the
day, caufe the party to account from what Card
he pleafeth ; with this Provifo, that when you
lee where he intends to account, fet 12 to_that
number, (o in countingas before, the end of the
account thall fall upon the Card which fhall de-
Rote or thew the hour thought upon, which be~’
ing turned up, will give grace to the aion, and
wonder to tholt that are sgtoranit inthe caufé, '

PRO-.




30 Patbamatical Recveation,

"PROBLEM XV.

How o make a Door or Gate, which fhall open o
both ﬁd“‘ . ) -

ALl theskill and fubtilty of this, reftsin the
artificial difgofure of four Plates of Iron,
two at the higher end;: and twoat thelower end
of theé Gate: fo that one fide may move upon
the Hooks or Hinges of the Pofts , and by the
' other end may be made faft to the Gate s and o
moving upon thefe Hinges, the Gate will open
npon one fide with the aforefaid Plates or Hooks
of Iron : and by help of the other two Plates will
open upon the other fide. .

PROBLEM xvi.

To frewbow a Poj:dercﬁty, or h’eéqy thing, may be.
Jupported wpon the endof a Staff (or fuch-like)
upon a Table, and nothing bolding or touching is;

A "‘I"AkeaPail which hatha handle, and fill i¢
- L full of Water, (or at pleafure) then take
a Staff or Stick which may not towl upon the
Table, asEC, and place the handlé of the Pail
uponthe Staff 5 then place another Staff or Stick
under the Staff CE, which may reachfrom the
e : bottom



‘thatcannotbe,fecing . e
- the Staff CE fup- :
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bettom of -the Pail unto the former Staff C E,

perpendicular wifé, which fuppofe F G : then -

fhall the Pail of Water hang without falling ; for

- if it fall, it muft fall ‘

perpendicularly, or [/ 7 T
plumb -wife ; and

portsit, itbeing pg ..
sallel to the Hori-
zon,and fuftained by * _
the Table : anditis = ==~ - 2 -

a thing admirable , that .if the Staff CE were;
alone from the Table, and that end of the Staff
which is uporfthe Table were greater and hea-
vier than the other, it would be conftrained to-
hang in that nature. '

7 s

~m

‘Eramination,

N Ow without fome Experience of this Problem;

& man would acknowledge either a poffibility
or impoffibilitys therefore it s that very Touchftone
of Knowledge in any thing, to difcourfe firft if a
thing be poffible in Nature, and then if it can be
brought so Experience, and under Sence, withous fee<
ing itdone.  Atthefirft, this Propofition feems to be
abfurd, andimpoffible. Notwith(tanding; being fup-
ported with two Sticks , as the figure declareth, it i
made facile: for the Harizontal Line to the edge Zf

‘ ' - - abe

e o i ‘
.o R . E.,
.. ) ;

i’

'/‘,’I—"-

i
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she Table, is the Centre of Motions and paffeth by

« the Centre of Gravity, which neceffarily fupportethit.

—

PROBLEM XVIL
Of a deceitful Bowle to play niit{.val;

Ake a hole in one fideof the Bowl, and caft

L molten Lead therein, and then make up

the hole clofe, that, the knavery or deceit be not
perceived : you will have pléafure to. [ee that not-
withftanding the Bowl is caft djretly ro the play,
how it will turn away fide-wife: for that on that
part of the Bowl which is heavier upon the one
fide than the other, it never will go truly right,
if artificially it be not correGed 5 which will ha-
zard the Game to thofe which know it not : but’
ifit be known that the leady fide in rolling be al-
ways under or above , it may go indifferently

* xights_if otherwife, the weight will carry ital-

ways fide-wife.

~

L

. PROBLEM XVII.

Topart an Appleinto 2, 4,8, or like parts, without
" breaking the Rind. o
) Afs a Needle and Thread under the Rind'of -
~ the Apple, and then round it with divers
tiitnings, until you come to the place where youl
begans



watbunatioal Recwation) 35

began ; then draw out the Thread gently, and
part the Apple into as many parts as you think
convenient : and fo the parts may be taken out,

beeween the parting of the Rind, and the Rind

remaining always whele. - e

.

PROBLEM XIX. .

7o find & namber thonght upon, wishant asking of anj; :

queflion, cersain operations being done.

Bld him add to the number thought (as admit
13) half of it, if it may be, if not, the
grcateft half, that exceeds the other but by an
unite, which 158 3 and it makes23. Secondly,
unto this 23 add the half of it, if it may be, if

not, the greateft half, viz. 12, makes 353 inthe

mean time, note that if the number thought up-~
on cannot be halfed at the firft time, as here i¢
cannot, then for it keep three inthe memory;
if at the fecond time it will not be equally hal
ved, referve two in memory, but if at both
times it could not be equally halved, thenmay
you together referve five in memory: this done,
caufe him from the lat fum, viz. 35, to fub-
tra& the double of the number thought, #iz. 30,
reft five, will him to take the half of that, if he
can, if not, reje 1, and then take the half of
the reft, which keep in your memery : then
will him to take the half again , if he can, if
not, take onc from it, which referve in your me-

: . . D mory,
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 mory, and fo perpetaally halvinguntit ¥ remmin . -
for then'mark how many haifs there were faken,
for the firft half acco' nt 2, for the fecond 4, for
the third 8, ¢re. and add unto thofe numbers the'
ones which you referved inmemory: So there
being g remaining in this Propofition, there were
2 halvings: for which lalt Taccoumt 3, but be-
“caufeit could not exa@ly be halved without re-
_jeking of 1, 1add the 1 thereforeto this ;makes
5, which half or fum always multiplieg by 4,
makes 20. from which fubtrath the firft 3 and 2,
‘becaufe the half could not be formerly added, -
leaves 15, the number thought upen.

3

Another Example.

The numbes thought —— —s i -12
The half of it- i i e~ G
The furmee e e » e 18
The half of ite—— 9
The {um of it i s pe ace 27
The double of the number-———- 24
Which taken away, refts -~ - ,
The half of it— g e SOV |
For which account-————« A 2
And 1 put.to it becaufe the 3 could not beg

halved, makes «e— o ~¢ 3
This multiplied by 4, makes ~~ e—12

Which was the number thoughtupaa.

b
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Anether Example:
The number thought-— ——=—— 79
The greateft half - 40 3
The fum- —o— ———— 119
The greateft half of which is—————~ 60 2
The fumof itis ——179
The double of 79 is : —158
Which taken from it refts-- — 21,

The lefler half 10, which halve $-- ——msar—
Thehalf of this is §, which makes———
The half of this is 2, whichis —_ 10
The half of this is 1, with 10and 11 is——23
This 2 1 whichis the dotible of the laft half,
with the remainder, being multiplied b y
4, makes 84, from which take theafore- 7
faid 3 and 2, refis-- —
" Which was the number thought upon.

 PROBLEM ¥x

How t0 make an uniform and inflexible Body to pafs
through two fmall boles of divers forms, a5 ome
béing circular and the other fquare, Quadrangs-
lar, and Triangular-wifé, yet [5 that the boles -
Joall be exaaiy%da ; A S

His Problem s extrafed ftom Geotnetri-

cal Obfervations, and feems at the firfk
fomewhat obfcure 5 yet that which may bé ex-
b2 tracted
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tracted in this nature, will appear more difficult
and admirable. Now inall Geometrical Praci-
ces, the leffer or-eafier Problems do always make
way to facilitate the greater: and the aforefaid
‘Problem is thus refolved, Take a Cone or round
Pyramide, and make a Circular hole in fome
board, or other hard material, which may be
€qual to the Bafes of the Cone, and alfo a Tri-
angular hole, one of whofe fides may be equal
to the Diameter of the Circle, and the other two
fides equal to the length of the Cone: Now it is
mof} evident, thatthis ———7f -~ -~
Conical or Pyramidal N @ '

|

Body, will fill up the
Circular hole, and be-
ing placed fide-wife, &
.will fill up the Trian- L -
gularhole. Morcover _
if youcaufea bodyto - &
be turned, which may " i I
be like to two Pyra- | 4 . |
mides conjoyned, then g s '
if a Circular hole be =" ‘
made, whofe Diameter isequall to the Diameter
* of the Coues conjoyned, and a-Quadrangulas
hole, whofe flopiug fides be equal to the length
of each fide of the Pyramide, and the breadth of
the hole equal to the Diameter of the Circle, this
conjoyned Pyramide fhall exa&ly fill both the -
Circular hole, and alfo the Quadrangular hole. -

P RFO_-‘
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 PROBLEM XxI

How with one aniform Bod_y; or ﬁ:cbnliké , t0 fil
three feveral boles : of which the one is round, the
other a juft [quare, and ihethird anovalfirm. =

N o
His Propofition (eems more fubtil than thé
former, yet it may be practifed two ways:

For the firft, take a Cylindrical Body, as greator -
little as you pleafe : Now it is evident that it
will fill a Circularhole, which is made equal to
- the Bafis of -it, if it be placed down right, and
" willalfo fill a long Square, whofe fides are equal
* unto the Diameter and. length of the Cylindeg,

‘ v
and ‘according to . —

Pergeus, Archimedes, = . s ‘““ -
& in their Cylinf. ‘ - Lo l' o
drical_Demonftrati-  Trms—Gg—_—m——" ——
ons, a true' Oval is
made whena Cylin-
_ g:is cut ﬂfopc-wjfei R
refore if the Oval |/ [RPRIINN
' have’Brcad,tli”equai'f ‘ ‘
' ulr:tothg Diameter of | . '
the Bafis of the Cy- o
linder, and any m |
lingéhlwgatfoever s L
the Cylinder being put into his own Oval hole.
fhal} alfocxaﬁly/ﬁllliag. B e
, D3 - The
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The fecond way is thus: Make a circular hole -

in fomeboard, and alfo a fquare hole, the fide of
“which fquare may be equal to the Diameter of

the Circle : and lafty, make a hole Oval-wife, .
- whofe breadth may be equal unto the Diagonal
~ of the Square; then let a Cylindrical Body be
made, whofe Bafis may be equal unto the Circle,
and the lcngth equal alfo to the fame : Now be-
ing placed down-right, fhall fall in the Circle,
and flat-wife will fit the Square hole, and being
placed floping-wife will fill the Oval, - '

F—

~ Cramination.

O may tiote upon the laft two Problems fap-

- sher, thatif a Cone be cut Ecliptick-wife, it
.may pafs through an Ifocele Triangle, shrough many
Scalen Triangles, and through an Elipfiss and of
there be a Cone cut fealen-wife, it will pafs through

 allshe former, only for the Ellipfis place a Circle : and *

Jurther, if a folid Colume be cut Ecliptick-wife, it
may fill a Circle, a Squave, divers Parallelograms,
 oud divers Elipfes, which bave different Diameters,

PRO-
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PROBLEM XXIL

T-o find anunsher iboﬂgbc upon, aftéf another man

" e shan whav s fopmexly delicnreds

1d hirm that he multiply the number thdugbt |

upon, by what number he pleafeth, then

bid him divide that produ¢k by any other number,
and then multiply that Quotient by fome other
pumber ; and that producagain divide by fome
other, and foas often as he wills and here note,
that he declare.or tell you by what number he
did multipy and divide. Now in the fame time
take a number at pleafiire, and fecretly multiply
and divide as often as hedid: then bid himdi-
vide the laft number by that which he thought
upon. - In like manuer do yours privately, then
will the Quotient of your Divifor be the fame
with his, a thing which feems admirable to thofe
- which are.ignorant of the casfe. Now to have
the number thought upon without feeming to
know the laft Qg‘oti_ent; bid him add the number
thought upon to it, and ask him how much it

makes : then fubtradt your Quotient from it,

there will remain the number thought upon.
Far Example : Suppofe that the number
thought upon were 5, multiply it by 4, makes
20 4 this divided by 2, the Qgotient makes 10,

f;vhi;hmql,ﬁplicd by 6, makes 60, ‘gnd.dividic; o

D4

patiuiatical Becteation: 3
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by 4, makes 15, in the fame time admit you
think upon 4, which multiplied by 4, makes 14,
this divided by 2, makes 8, which multiplied by
6 makes 48, and divided by 4 makes 12 3 then
divide 15 by the number thought, which was 5
the Quotient is 3 5 diwide alo 12 by the number
you took, viz. 4, the Quotient is alfo 3, as was
declared 5 therefore if the Quotient 3 beadded
unto the number thought, viz. 5, it makes 8; -
Which being known, the number thought upon
is alfo known. R :

PROBLEM XXIIL

To find out many numbers tb:;t [undry perfous, or
oneman, hath thought upon. o

IF the multitude of numbers thought upon be
X odd, as'three numbers, five numbers, feven,
&-. As for example : et 5 numbers thought up-
on be thefe, 2,3,4. 5,6, bid him declare the
furn of the firft and fecond, which willbe g, the
{ccond and third, which makes 7, the third and
fourth, which makes ¢, the fourth and fifth,
which makes 11, and {o always adding the two'
rext together, ask him how much the fisft and
laft mdkes together, which is 8, then take thefe
{iims and place them in order, and add a]l theéfe
together which were in'the odd places: that is,
the firft, third and fifth, viz. 5, 9, 8, makes 22.
Tp Jike manner add all thefe numbers togetllllcr,‘
L2 T S ' T . vy ich
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seven places, thatisin the fecond
s, viz. 7 and 11 makes 18, fub-

the former 22, then there witl.

nble of the firft number thought

.. ., which known, the reft is eafily
known: fecirig you know the fum of the firft
and fecond ; but jf the multitude of numbers be
even asthefe fix numbers, viz. 2,3,4,5 6,7. caufe
the party to declare the fum of cach two, by ante-

" cedent and confequent, and alfo thefum of the =

fecond and laft, which will be 5,7, 9, 11, 13,10,
then add the odd places together,except the firft,
thatis, 9 and 13 makes223; add alfo the even
places.tpgether, thatis 7, 11, 10, which makes
28 s,(ﬁgga& the one from theother, there fhall
rerrfain the double of the fecond number thoughe
upon, whichknown, allthereftareknown.

e

~ PROBLEM XXIV.

How is it that é man in one and the fame time, may -
« bave bis Head upward and bis Feet upward, be-
ing in one and the [ame place ? .

THe Anfwer is very facil, for tobe fo, he

- muftbe fuppofed to be in the Centreof the ™

‘Earth: foras the Heaven is above on everyfide,

Calum undigue [urfum; all that which looks to

the Heavens, being diftant from the Centre,is up-

ward; and it is in this fenfe that Mewrolyens
. in
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in his Cofmography,and firft Dialo ue, reported
of onc thatoghoug% 4
* Mufes toHell, where he Gw Lacifer fitting in
the middle of the World, and in the Centre of
the Easth; as in a Throne, having hisHead and
Feetupward. . -

PROBLEM XXV.

Of a Ladder by which two men afcending o ome
sime, the more they aféend the mare they foall be
\'4ﬁm:cr, notwithflanding one being as bigh s
" anotoer. ' ' ]

T His is moft evident, that if there werea Lad-

der half on this fide of the Centre of the
earth, and the other half on the other fide: and
that two at the Centre of the World at'one in-
ftant being to afcend, the one towardsus, and
the other towards our Antipodes, they fhouldin
afcending go farther & farther,onefrom another;
notwithftanding both of them are of like height,

RRO-

it he was led by one of the
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 PROBLEM XxVL.

How'it that 4 man_baving bur a Red or Pole of
Land, doth brag'that be may in a right line pafs
 from place to place above 3000 miles.

"I‘ He opening of this is eafie, foralinuch as he -
that pofleffeth a Rod of Ground, poffefftth
not only the exterioy, furface of the earth, bhtis
Mafter alfo of that which extends even to the
Centreof the Earth, and in this wife al| Herita-
ges and Poffeilions are as fo many Pyramides,
whofe fummets or points meet in the Ceatre of
~ theEarth, and the Bafis of themare nothing elfe
“but each mans poflcflion, field,or vifiblequantitys -
and therefore if there were made or imagined {o
to be made a defcent to go to the bottom of the
Heritage, which would reach to the Centre of the
arth, it would be above 3coomiles in 3 right
line, as before. o L

PROBLEM XxVII,

How it i thet « mon fouding sprighr, ond kg
true South. , _ sy

Tms’ happenesh if the party e under either of
the Poles 3 for if he be under the Nosthv
pole, then looking any way helooketh South, be-
' ' caufe



44 ®athematical Recreation.

~ caufe all the Meéridians concur in the Poles of the
World 3 and if he be under the South-Pole, he
looks diretly North by the fame reafon. ‘

" PROBLEM XXVIIL

* Tosell any one what number remains afeer certain
operations being ended,withous asking any queftion.

Bld him to think upon a number, and will him
to multiply it by what number you think
" convenient: and to the produ& bid him add
what numbex you pleafe, provided that fecretly - -
you confider,that it may be divided by that which
multiplied, and then let him divide the fum by -
the number which he firft multiplied by,and fub-~

tra@ from this Quotient thé number thought

upon : In the fame time divide apart the number -

which wasadded by that which multiplied, (o

- then your Quotient fhall be equal to his Remain-

der; wherefore without askinghim any thing,

" you fhall tell him what did remain, which will

~ feem ftrange to him that knpweth not tht caunfe.

For Example : Suppof¢ he thought 7, which

multiplied by 5 makes 35, to which add 10,

makes 45, which divided by 5, yields 9, from
which if youtakeaway 1, the number thought,
(becaufe the Multiplier divided by the Divifor
gives the Quotient 1) the reft will be 2 3. which
will be alfo proved, if 1o, the number which
was added, weredivided by 5, vig. 2.

PRO-
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. PROBLEM XXIX.
~ Of the Play with two feveral things.
Tisa pléafuge tofee and confider how the Sci-
ence of Numbers doth furnith us not onely

with fports to recreate the 9pirits,but alfo brings
us to the knowledge of admirable things, as(hall

in fome meafure be fhewn in chis enfuing Pro- . . ..

%rcﬂion. In the mean time, to produce always

ome of them : Suppofe thata man hold divers |

things in his hand, as Gold and Silver, and in one
hand he held the Gold, and in the other hand he
held the Silver: to know fubtilly, andby way of
divination, . or artificially, in which hand the
Gold or Silveris; attribute to the Gold, or {up-
pofeit to have a certain price, and (o likewife at-
tribute to the Silver another price, conditionally
that the one be odd, and the other even.  As for
example : Bid him that the Gold be valued at 4
Crowns, or Shillings, and the Silverat 3 Crowns
or Shillings, or any other number, fo that one -
be 0dd, and the other even, asbefore; then bid
him tripple that which is in the right hand, and
double that which is in the left hand, and bid .
him add thefe two produés together, and ask
him if it be even or odd 3 if it beeven, then the
Gold is in the righthand 5 if odd, the Gold isin
the left hand. ' o

.

PRO-
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PROBLEM XXX.

Two numbers being prapofed unto tws feveral par-
ties, to tell which of thefe numbers i takew by
each of them.

AS for Example: Admit youhad propofed
\. unto two men,wholc names were Peterad
Fobn, two nutnbers or pieces of money, the one
even, and the other odd, as 10 and 9, and let the

one of them take éne of the numbers, and the

other party take the other mumber, which they
Place privately to' themfelves : how artificially,
according to the congroity and excellency of
numbsers, to find which of them did take 10, and

which ¢, without asking any queftion = and this-

feems moft fubtil; yet delivered howfoever dif-
Aering little from the former, and is thus per-
- formed : Take privately to youy Ielf alfo two
numbers, the-one even and the dthee odd, as ¢
and 3 ; then bid Peter that he double the num-
ber which he tocl, and do you privately double
alfo your greateft number 3 thenebid Fobix to trip-

~

plethe number which hehath, and do you the

like upon your laftnamber : add your two Pro+
dudts together, and mark if it be even or oddy
- then bid the two parties put cheir numbers toge-
ther, andbid them take the half of it, which if
they cannotdo, then immediately tell Peter he
took 10,and Fobn g, becaufe the aggregatcdof t&z
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double of 4, and the tripple of 3, makes odd and
fuch would be theaggregate or fumof the don-
ble of Peters vunber and Fobss number, if ‘Peser
had taken 105 if otherwife, then they mighthave
taken half, andf{o Fobn fhould have taken 10,
and Peter 9 ¢ As fuppofe Peter had taken 10, the
double is 20, and the tripple of 9, theother num.
ber, is 27, which put together makes 47, odd : -
ih like manner the double of your number con
ceived in mind, 2iz. 4 makes 8, and the tripple of
. éhe 3, the othef number makesg, which fet toge.

ther makes 17, odd.- Now yon cannot take the |
half of 1§ nor 47, whichasgneththat Pever had
the geeater number, for 6thawife the double of
915 18. and the tripple of 10 is 30, which fer
together makes 48, the half of it may be taken ;
therefore in fuch cafe Peter took the lefs number,
and Jobn thé greater : And this being done clean-
ly, carries much grace with it. o

.

PROBLEM Xxxi.

How 1o deferibe a Circle that fball touch 3 Poinss, _
placed bowsfiever upom a plain, if theybe norina
. ight dines A e BT
LEt the'thaee poiats be A BiC, put one foot
of . the Compafbupon A, and defcribe an
&xchofa Circleatpleafune s and placed at Borofe
that Arch in thetwo points Emnd'F, and placed
16 C qofs the Arth i G and H, dren lay a.Rln-
: _ er



48 Patbematical Beceeatiot,
ler upon G H, and draw a Line, and placeaRu-
ler upon E and F, cut the othex Linem K, fo K
is the Centte of the Circumfexence of a Circle,
 which will pafs by - . * - -
the. faid three points
ABC, orit maybe '
inverted , havinga
Circle drawn 3 . to %
find the Centre of -
that Circle, make  °*
three  points in the ,.
Circumference, and PR
then ufe the .fa‘mc way; fo fhall you have the
Centre: a thing moft facil to every Pra&itioner
in the Principles of Geometry,

N

PROBLEM XXXIL

How tochange a Circleinto a Square Form.
: MAkc a Circle upon Paft-board, or other
- L material , as the Circle ABCDE,
. of which A i§ the Centre 3 then tut it.into
four quarters, and difpofe them fo, - that A,
at the Centre of the Circle, may always be
at the Angle of the Square ; and {o the four -
quarters of the Circle being placed. fo, itn:avl?l
) Rl : c
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make a  perfed e T
Square,whofe fide A A+

Ais equal to the Di-
ameter B D. Now
here is to benoted -
that the Square is | % -
greaterthan the Cir~ 1 & -
cle by the vacuity in
the middle, viz. Ma

e e
[N

PO

PROBLEM XxXIIl.

With one and the [ame, Compaffes, and ap
ane and the fame extent or opening, bow to de~
feribe many Circles Concentricaly ihat i 5 greater,
or leffer one than arotheri '

' IT is no¢ without caufe that mény admire how

this Propofition is to be refolved 5 yea, in the

Judgment of fome it is thought impoffible, who

confider not the Induftry of an ¥ngemious Geo-

metrician, who makes it poffible, and that
moft facil; fundry ways: for in the firft place,
if you make a Ciscle upon a fifte Plain, and
upon the Centre of that Circle a {mall peg
of Wood be placed , to be raifed up and put -
down at pleafure, by help of a fmall hole thad¢

in the Centre, thenr with the fame opening of
the Compafles you maj defcribe Circles Coti-

\



centrical, that is, one greater ox Jefler than grio-
ther 5 for the higher the Centre islifted np, the
leffer the Circle will be. Se¢ondly, the Com-
pafsbeing at that extent upon a Gibbaws body, 3
Circle may be defcribed, which will be le(s thaa:
the former, upon aPlain, and more artificially
' . upen 3. Globe, or -
raund Bowle : and

. this again is moft
- obvious upon a
! Round Pyramide,
| ‘placing the Com-
= | pafles upon the top
i of it, whichwillbe
fat lefs than any of
T ' the former ; and this

is demonttrated by the Twentieth Propofition of
the firkt of Euclide, for the Diameter ED is
. lefs than the Lines A D, A E, taken together;and
‘the LinesA D,” AE, being equal to t%le Diaime-
ter BC, becaufe of the fame diftance or éxtent
of ‘opening the Compafles, it follows that the
Diameter E D, and all his Circles together, is
much le(s than the Diameter and the Circle BC,
which was to be performed. .

B
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PROBLEM XXXIV.

Any nambers under 10, being thought upon, to‘ﬁ’mi
what numbeys they weres . .. -

Et the firft number be dqubled, and unto it
, add 5, and multiply that fum by 5, and un-
to it add 10, and unto this produt add thenexe
number thought upon 5 multiply this{ame again
by 10, and add unto it the nex¢ number, andfo
proceed : Now if he declare ‘the laft fum, mark
- if he thought but upon one figure, for then fyb-
‘tra onely 35 from it, and the firft figurein the.
place of tens is the number thought upon: if
he thought upon two figures, . thén fubtrad allo.
the faid 35 from his laft fum, and thetwo fi- .
gures which remain are th¢ number thought up-~
on: if he thought upon three figures, then fub~
tra& 350, and then the firft threefigures are the
numbers thought upon, érc. {o if one thought |
upon thefe numbers, 5,7, 9,6, double the firft
makes 10, to which add 5, makes 15, this mul-
tiplied by 5 makes 75, to which add jo, makes
85, tothis add the next number, 'viz. 7, makes
92, thismultiplied by 10, makes 920, to which
add the nex¢ number, viz. 9, makes 929, which
multiplied by 10, makes 990, to whichadd ¢,
makes 9296, from which fubtraét 3 580, refteth
g796, the four numbers thought upons Now
" beaaule the twolaft figures are like the two num=
- - E2 bers
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bers thought upon : to conceal this, bid him take
the half of it, or put firft 12, or any other num-
ber to it, and then it will not be fo open. '

PROBLEM XXXV,
. Of the Play with the Ring.

AMongﬁ a company of nine or ten perfons,
one of them havinga Ring, or fuch-like,
tofind out in which Hand, upon” which Finger
and Joynt it is 5 this will caufe great aftonithment
to igrorant Spirits, which will make them be-
lieve that he that doth it works by Magick, or
Witchcraft: But in effe@ itis nothingelf¢ buta
nimble A& of Arithmetick founded upon the
precedent Problem: for firft, it is fuppofed that
the perfons ftand or fit in order, that one is firft,
the next fecond, érc. likewife there muft be ima-
gined,that of thefe two hands the one is firft, and
the other fecond s and alfo of the five fingers, the
oneis firft, the nextisfecond 5 and lafily, of the
joynts, the one isas 1, the other is as 2, the othex
as 3, & from whenceit appears that in perfor-
ming this Play there is nothing elfe to be done

- than to think four numbers. Forexample: if the

fourth perfon had 'the Ring in his left hand, and
upon the fifth finger and third joynt,and I would

* divineand find it out, thus I would proceed,as in

the XXXIV Problem, in caufing him to double
the firft number, that is, the number of pcrlflon;
‘ , whic
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* whichwas 4, and it makes 8, to. which adde¢ g
makes 13, this multiplied by 5 makes 65, put
30 to it makes 75, unto this put 2 for themun-
ber belonging to the left hand, and o it makes
. 77, which multiplied by 10 makes 770, ‘to:this
add the number . of the fingers upon which' the
Ring is, viz. 5, makes 775, this. multiplied by
10 makes 7750,t0 which add theaumber for the
joynt upon which the Ring!is;. viz. the third
joynt, makes 77335 ta which caufe him te add
14.0r fomeother ‘pumber,to conceal it the better;
and it makes 7767: which heing declared.unte -
you,fubtradk 3 §14,2nd there will remain 4,2,5,3,
which figuses-in order-declares the whole myfte-
1y of that which is to be known: 4 fignifieth the
fourth perfon, 2 the left hand,. 5 the fifth finger,
" and 3 thethird joynt of that finger. .

FETGRY

. RROBLEM:XXXVL "
. R N L .

" The Play of 34, or mose Dice. ©
(AN S R B R RN UL
THa: which is faid of:the two precedent
| Problems, may beapplied to this of Dice,
(and many.other pasticular: things) t0 find
what number ‘appeareth upon each Dice; heing
caftby fomie one: for the ‘points that’ are upon
any-fide of . Dice are always l¢fs than 10, and
the Rointsof each fide of & Dice. thay be xalien
fora pumberthought upch 2 thesefore the Rule
, 3

; will



T

53 @athanatical Beceoation.
willbe as theformet : As for example, one ha-
ying thiown three Dice, and you would declara
the numbers of each one, or how much they make
sogether, bid him double the pointsof one of the
Dice, to whichbid him add §, then multiply
hatby. 5, and te it add 10, and to the fum bid
him add the. mimberof the fecond Dice, and
muleiply that by 1o:. laftly, tothig bid-him add
thé number of the lag Dice, and then et himn des
there the whole number : then if from it you {ub-
tra 350, therewill xemain. the niumber of the
three Dicé throygiuf LTy g

P R L) . R N
.‘-( . !
CTTIPN L »'

r

-, PROBLEM XXXyl .

How to mske Water in a Glafs feem to byl and

Ake a Glas atar full of Watex or other li-
, "quor, and fetting one hand upon the foot
* ofit,tohold it faft: turnflighdy.ane’ of the fin-
gers of your other hand upon the brim or edge of
the Glafs 5 having before privately wet your fin-
gor, and fo paffing (oftly on with your finger in
ing a little : for then firft the Glafk'will begin
- to make a noife’s fecondly, thepartsofthe Glafs
will £enfibly appear to tremble, withnotable raré- -
Sattion and condenfivion < thivdly, the Water will
fhake, feem to oyl 3. fourthly, itimillicast it (elf
mtof theGlafs; and leap aue by Tadd-drops)
with great aftendthment to the tlanddss by 4f
Yo o - FP the‘y'
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they be ignorant of the:caufe of it, which is only -
jn the Rarefaétion of she.partsiof:the: Glafs,. oc-
~ cafioned by theémotion and:preffure of the

Finger. © -~ . o wUEmt

L. S ORI

\

@ramination.

T He céu]é. of this i not in the Rarefaltion

of the' pares “of ‘the Glafs, b#t it i ra-

ther in the quick local Motion of the Finger, for vea-
fon foeweth w5 that By how mich & Bodly drawesh
nearer 10 @ quality, the lefiixis fubject ov capable of
another whichis contraiy mintoir: Now Condenfation
and Rarefatiion ave contrary Qualities, and.in this
Problens thiere are fhiee Bodits confidered, the Glafs,
the Water, and the Air, #ow it is. evident that the
 Glaf being the ot [ilid and impenitrable Body is
Iefr fabjeli and éapable of Rarefacfion than the Wa-
ter, the Water s Lefs [abject thaw ibe dir, and if
shere be any Rarefatiion, it is vatber, confidérable in
< the Air than in the Water, which if ‘iuferibed by the
Glafs, and abowe 3he Waser, and rarber i the Wa-
‘Ser tham in the Glafs : The agitation, of the tremb-
fing of the parss of the Glafs to ib’;;f?dﬁ' appears not :
Soritis a continned Body 5 if i part, why then not
i ¢be whole 2 dnd that thé Waér taris ‘i tbe Glafs,
this appears not's bus orely, the upper contiguonis parts
of the Water s thar at the borsoms being lefs fubject
to thit agitation + and it is muft certain that by bow
-ovuchrguicker the Givcular Motion of the Finger ﬂﬁ;::
SEETATRERT S T4 e
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the edge of the Glafs is, by fo much the moré fbal
the Air be agitated, and [o the Water fhall receive -
Jome apparent Affection more or lefs from it," accor-
ding o that motion : as we fee from the quicknefs of
wind upo the Sea, or calm thereof, thas there i a
greater or lefJer agitation in the Waters and. for
Saurther Examination , we leave jt 1o the fearch of
thofé which are Curioys.

PROBLEM XXxVIIL.

Of a fine Ve[Jel which bolds Wine or Water, being
* caft into it at & certain beight, but being filled
bigher, it willrun out of its own accord

Ettherebea Veflel AB CD, in the middle

of which place a Pipe, whofe ends both a-
boveat E, and below at the bottom of the Veflel,
asatF, are open; let the end E be (omewhat
lower than the brim of the Glafs; about this
Pipe place another Pipe, as HL, whichmounts
a little above E, and let it moft diligently beclo-
fed at H, that no Air enter in thereby, and this
Pipe at the bottom may have a fmall hole to give
paffage unto the Water ; then pour in Water or
Wine, and as longas it mounts not above E, it
Isfafe 5 but if you pour in the Water fo that it
mount above it, farewelall, for it will not ceafe
until itbe all gone'out 5 the fame may be done
i difpofing any crooked Pipe ina Veffel in the.
manncr of a Faucet or Funnel, as in the Figuy

?
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H; for fill it under H at pleafure, and all will
go well; butif you fill it unto Hyou will fee
fine fport, for - LAy
then all the .

Veflel will be
empty incon~ ° |
tinent, and the -
{ubtilty of this -
will feemmore !
admirable , if =

the Pipe bya. - - el
Bird, Serpent, or fuch-like; -inthe middle of thé
Glafs. Now the reafon of this is not difficult
to thofe which" know' the natore of a Cock or
Faucet : for it js abowed Pipe, one end of whith
is put into the-wateror liquor, and fucking at the
other end until the Pipe be full, then willit xurr of
it felf, and itjs a fine Secret in Nature to fee}
that if the.end of the Pipe which isoat of the wa=

_ ter, be lower than the water, it will runout

- always exaétly level,. -

- without ceafing 3 but if the Mouth of the Pipe

be higher than the water, or level with it, it will
not run, although the Pipe which is without be
many timesbigger than that which is within the
water : for itis the ‘property of Water to kcq:

N

)

S
Grami- -
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. HEre # 0 be woted, that if the face of the Wi
ter without be in one and the Jame Plain wisp

that which is within, though the autermoft Pipe be
den times greater than thas which is within, the Ws.
ter naturally will not runs bur if the Plain of the
Water withous, be any part lowver thanthas which is
within, it will fraely tup. . And bere may be nosed
Jourther, that if the Monsk of the Pipe which is fullof
Waser doth bus onaly tomch the Superfivies of the W se
fer-wisthin, although tha other end of the Pipe wigh-
ouz be much lovves shay that withinshe Water, is sill
et vuis at alls which contraditis she firfk ground :
Clence-we gather shat the preffure or pinderofity of
the Waser wishin, is the oaufe of rewming in fome
refect. o ‘

————

PROBLEM XXXEX, . .
Of a Glafs very pledfans,

SOmctimcs there are Glaffes which are made
) of a double fathion, as if one Glafs were
within another, (o that they feem but one, but
thgre;i‘é alittle fpace between them. Now pour
Wine or other Liquor between the two edges by
: : - 'hclp_

i
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help of a Tunnel, into & littlehole lefe to this
end, fo will thete appear two fine delufions or
fallacies ; for though there be ‘nota drop of Wine
within the hollow of the Glaf3, it will feem o
thofe which behold it that itis an ordinary Glafs
full of Wine, and that efpecially tb thofe which
are fidewife of it s-4nd if any one move it, it
will much confirmie; becaufe of the motion -of
the Wine; but that which willgivé moft delight,;
isy - that if any ohe thall cake the Glafs; and put-
ting it to hié mouth Mall thihk todrink the Wine,
nftcad of whichhehall fup it Ait, and fo wif]
caufe laughterto thofe that ftand by, who being
.deceived, will hokl ‘the Glals o the light, ang[
thereby confidering that the Rayes or Beams of
the Light are not refleted o the Eye, as they
wouldie, if there wbiea liguid fubftance in the
Glaf3, hence they have an affured proof to con-
clude that che Botfow - of: the: Glifs is torall§
empty. R N

3 i 8 Y e " PUSEE
BT EreT M P TI g
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- OCPROBLEM XL
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S5 ey ome Fonlald i cach handah many pieces of
oy bl other,bow b0 find bow maech there g

‘Bld him ¢hat ‘holds the toney that he py¢
-out of oti¢ hand into the ‘othiéi what num-
Ber you thiult conventént, (provided' that it maz
bedone) thisdofie, bid him that oyt of the han

thiat hre pur the déhtt number into;that he take out

of
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of it as many as remain in the other hand and put
it into thathand : for then be affured that in the
hand which was put the firft taking gway, there
will be found juft the double of the Number ta- -
_ken awayat the firft. Example: Admit there were
in each hand 12 Shillings or Counters, and that
out of the right hand youbid him take 7,and put
it into the left ; and then put igto the right hand
from the left as many as doth remain in the right,
whichi is 5, {0 there will be in the. left hand 14,
- which is the double of the number taken out of
the right hand, to wit 7, then by fome of the
Rules before-delivered, it is eafic to find how
much isin the right hand, vig. 10, - A

PROBLEM XLL.

/ Mxmy Dice bejng caft, bow amﬁczalbeto diféot'er the
~number of the points that may arife. o

SUppo(é any one had caft three Dice fecretly,
bid him that he add the points that wereup-
moft together : then putting one ofthe Dice apart
unto theformer fumadd the points whichareun-
der the other two, then bid him throw thefe twa
) bfte,and mark how many points a_ pair are up-
. wards, which add unto the former fum: then put
one of thefe Dice away, not changing the fide,
mark the points which are under the other Dice,
- and add it to.the former fum ;. [aftly, throw that
pne Dice,and whatfoever appeays upward add it
- ‘pntg the formér fum, and lef the Dice ret}r:ggiq'
) ARZANE) VR IR ‘t us;
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thus : this done, coming to the Table, note what
points do-appear upward upon the 3 Dice, which
add privately together, and unto itadd 21, or3
times 7 : fo this Addition or fum fhall be equalto
 the fom which the party privately made of all the
operations which he formerly made. As if he
thould throw 3 Dice, and there fhould appear up-
watd §,3,2,the fum of them s 10,and fetting one
of them apart,(as 5)umto 10add the points which
are under 3 and 2, which is 4 and 5, and it makes
195 then cafting thefe 2 Dice, fuppofe there
thould appear 4 and 1, thisadded unto 19 makes
24, and fetting 1 of thefe 2 Diccapart, as the g
unto the former 24, 1add the number of points
which is under the other Dice, viz. under 1, that
is 6, which makes 30. Laft of all, I throw that |
1 Dice, and fuppofe there did appear 2, which 1
~ add to the former 30, and it makes 32, then lea-
ving the 3 Dice thus,the points which areupward
will be thefe, 5,4,2, unto which add fecretly 21,
(as before was {aid) fo have you'32, thefame
number which be had; and in the fame manney
you may praéice with 4,5,6, or many Dice or
other Bodies, obferving onely that you muft add
* the points oppofite of the Dice, for upon thisde-
pends the whole demonftration or- fecret of the
play 5 foralway that which is above and under-
neath makes7 : but if it make another number,
then muft you add as often that number.

~ PRO-
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PROBLEM XLIL

Two Metals, a5 Gald and Silver, or of other kind,
“weighing alike, being privately placed into two
like Boxes, to find which of them the Gold or Sil-
verisin.

l’[‘ is faid that an Emperour was requefted by .
L one of his Servants, after he had long time
remained with him, to affign him fome Reward :
towhich aftera few days the Emperour conde-
feended, and canfed him to come into his Treafu-
1y, where hehad prepared two Boxes, one full of
Gold, and theother full of Lead, both weigh-
ing, 3nd of form and magnitude alike : and bid
him chufe which be would have.” Now many
think that ip this Problem one muft be guided
only by Fortupe in this Chaice, and it is that
which.moft takes 2 man happy ipfucha Choice ¢
but the want of knowledge caufeth them fo o
judge which know. not otherwife. - A Mathema-
tician accounts it an eafie Propefition, and will
infallibly chufe the Cheft of Gold, and leave the
Cheft of Lead, without either breaking or open-
ing any of the Chefts, and not go by chance and
fortune : for if he may be permirted to weigh
thofe Chefis firft in the Air, thenin the Water, 1t
_is a thing clear by the proportion of Metals, and
accoxding to the Principles of Archimedes that
the Gold fhall be lefs weighty by his eightcenth

| -~ part
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- part, and the Lead by his eleventh parf, where-'

fore there may be gathered in which is the Gold,:
and in which is the Lead. - , o
But becaufe that this ¢xperiment in Water:

‘hath divers Accidents, and therefore fubject to &

cautions and namely becaufe the matter of the
Cheft, metal, or otherthings, may hipder. -

"Behold here a more fubtiland certain inyven-.,

tion to find and difcover it out, witheut weighs
ing it in the Water : Now Experience and Rea-~
fon fheweth us, that two like Bodies or Magpi«
tudes of equal weight ; and of divers Metals
are not of e- . s}
qual quantity ¢
and lfeicing that .
Gold is the
heaviett of all -
Metals, i¢ will.
eccupy  lefs
1pom or place;
from which ¢
wil follew . = RS
that the like weight of Lead in the farhe form,
will occupy or take up mereroom or place. Now
let there be therefore prefented two Globes or

Chefts of Wood, or other matter alike, and equal
oneto thé other, in one of whichin the middle

there is another Globe or body of Lead weighing
12 pound, (as C) and inthe other a Globe or like

body of Gold weighing 12 gound (as B.) Now
it isfuppofed that the Wooden Globes or Chefis

awe of equal weight, form, and Magpitude: and

to difcover which the Gold or Lead is in, take a
- ‘ broad
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broad pair of Compaffes, and clip one of the
Cofférs or Globes fomewhat from the middle, as
at D; then fix in the Cheft or Globea {mall piece
of Iron between the feet of the Compafles, as
EK, attheend of which hang a weight G, fo
that the other end may be counterpoyfed, and
hang in equilibrio : and do the like to the other
«LCheftor Globe. Now if that the other Cheft or
Globe being clipped in like diftance from the end,
and hanging at the other end the fame weight G,
therebe found no difference, then clip them nea-
xer towards the middle, that fothe pointsof the
Compafs may be againft fome of the Metal
which is inclofed 3 or juft againft the extremity
of the Gold as in D, and fuppofe it hang thusin
#quilibrio, it is certain that in the other Coffer is
the Lead s for the points of the Compaffes being
advanced as much as before, as at F, which takes
up a part of the Lead (becaufe it ogcupies a greas
ter place than the Gold) therefore that fhall help
the Weight G to weigh; and fo will not hang in
aquilibrio, except Gbe placed neartoF. Hence
we may conclude that there is the Lead; and in
the ether Cheft ox Globe thereis the Gold:

. Crains
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F the two Boxes being of eqvial magnitude weighed,
in the Air be found to be of equal. weight, they
Toall neceffarily sake sp like place in the Water, and
thercfore weigh alf one a5 much- a5 another :
Hence there is no poffibility uy’ind the Inequality of
the Metals which are inclofcd in thefe Boxes in the

Water : theintention of Archimedes was not upon’ -

contrary  Metals inclofed in equal Boxes; but
confifted of comparing Metals, fimple in the Water

onewith anotber. Therefore the Inference is falfe

and abfurd.

PROBLEM XLHFL

Two Globes of diverfe Metals, (" 45 one Gold, ‘and
the atber Copper.) yet of equal weight, beidg pus
.into.a Box, a5 BG, to findin which end the Gold
WCu}?]ler #e P b

THis is difcovered by the changing of the
placesof the two Bowles or Glcbes,having,
the fame Counterpoife H. to be bung at the o-
ther fide, as in N3 and- if the Gold which is
the leffer Globe, were before the neareft to the
handle DE, having now changed his place, will
be farthet from the handle DE, as ii;l K;

‘ F there~
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therefore the Centre of Gravity of the two Globes
 taken together, fhall be farther feparate from the
+~ middleof thehandle

™ { (3ader which is the
- ! Centre of Gravity of
, the Box) than it was -
u Dbefore,  and feeing
' that the handle is al-
MR ways in the middle
S .= wpeight N muft be
C .augmented , to keep

;. 1t in #quilibrio: and by this way one may know,
- that if at the fecond. time, the counterpoife be
- too light, it is.a fign that the Gold is fartheft off

the handle, asat the firft erial it was nearefl

I, -

PROBLEM-XLIV.
How ta reprsfent divers forss of Rainbomws bese bes

R T
SRR : AN

He Rainbow is a thing admirable in the
World, which ravitheth often the Eyesand:

< Spirits of ‘men in confideratjon of its sich-intgr-"
‘mingled colonrs which are {¢en under the Clouds,

- feeming as the gliftering of the Stars, presious
Stenes, and Ornaments ‘of the moft beautcous
Flowers: fotde part of it as the refplendent Stars,
arasa Rofe, orburning Cole of fiye, in, it one
~may fee Dyes of fundry forts, the 'ViolctB,l the
S S ew,

!
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Blew,the Oxange, the Saphir, the Jacin&, and the
Emerald colouss, as a lively plant placed inagreen

 8oil : and as a moft rich Treafure of Natuse, i¢

js 2 high work of the Sun who cafteth his Rays ox
Beams as a curious Painter draws ftrokes with

‘his Pencil, and placeth his Colours in an exqui-

fite fieuation 5 and Solomon faith, Ecclefi4.3. 1t is
a chief and " princigal Work of God. Notwith-
flanding there is left to indufiry how to reprefent
it fromabove here below, ‘though not in petfe-:
&ion, yet in part, with the fame intesmixture of -
colours that is above. .

Have you not feen how by Oars of a Boat it
doth exceeding quickly glide upon the Water -
witha pleafant grace ? Ariffotle {ays, that it co-~
loureth the Water, and makes a thoufand atoms,
upon which the Beams of the Sun reflecting,
make a kind of coloured Rainbow : Or may we
not: {ee in Houfes or Gardens of pleafuxe Artifi- -
cial Fountains, which pour fosth their droppy.
Streams of Water, that being between the Sun
end the Fountain, there will be prefented as a
continual Rainbow? But not to go farther, 1
will fhew you how you may de itat your Door,
by a fineand facil Experiment, - an

Take Water in your Mough, and turn your
Back to the Sun, and your Face againft fome obe
foure place, then blow out the Water which is in
your Mouth, that it maybe {prinkled in {mall
Dirops and Vapours :  You fhal] fee thafe Atomes
Vapowrs inthe Beams of the Sun to turn into a
fair Rainbow, but all the grief is, that it laleth
not, but foonis vagithed. .o

Fa Bue
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But to have one more ftable and permanent in”’
His colours : Take a Glafs full of Water, and
expof: it to the Sun, fo that the Rays that paf8
through ftrike upon a thadowed place, you will
have pleafure to fee the fine form of a Rainbow
by this refle@ion.  Or take a Trigonal Glafs or
Cryltal Glafsof divers Angles, and lock thtough
it, or let the Beams of the Sun pafs through it;
or with a Candle let the’Appearances be received
upona fhadowed place : you will have the fame
contentments

-—

PROBLEM XLV.

Eow that if all the Powder in the world were inclo~
Jed wishin a Bowl of Paper or Glafs, and heing
fired on all parts, it conldnot break that Bowl.

F the Bowl and the Powder be uniform in all
- his parts, then by that means the Powder
woyld prefs and move equally on each fide, in
which there is no-poffibility whereby it ought to
‘begin by one fide more than another. Now it is
impoffible that the Bow! fhould be broken in all -
its parts, for they are infinitc, -
Of like finenefs or fubtilty mayit be thata

- . Bowl of Iron falling from a high place upon a

plain pavement of thin Glafs, it were impoffi-
ble any wife to break it 5 if the Bowl were per-
fe&tly round, and the Glafs flat and uniform in
dll his paxts : for the Bowl would touch the Glafs
: o - but
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bat in ope point, which is in the middle of in-
finite parts which are about it .- neither is there
any caufe why it ought more on one fide than ow
another, feeing that it may net be done with all
 his fides together s it may be concluded as fpeak-
- ing naturally, that fuch a Bowl falling upon fuch
3 Glafs will not break it. But this matter is meer”
Metaphyfical; and all the Workmen in the warld
cannot ever withall their Induftry makea Bowl

perfe@ly round, or a Glafsmniform. . .

- PROBLEM XLVL

will remain 15 being dividediby 3, there will ve-

wain 15 and o likewife being divid:dby 4. 5, on
6, there would flill remain 15 bus being divided

by7, there will remain notbing... . .

] N many Authors of Arithmetick this Pro-
blem is thus propofed : A Woman carrying
Egges to market in a Basket, met an unruly fel-.
low who broke them, who wasby order madeto
pay. for them : and (he being demanded what

number (he had, fhe could not tell : but the re-

G find amber which being divided by 25 shere -

membred that counting themby 2 and 2, there

remained 15 likewife by 3 and 3, by 4and 4,

- bysands, by6and 6 5 there ftill remained 1,

F 3 but

A
e 4

s

-~
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but when fhe counted them by 7and 7, therere- |
remained nothing: Now how may the number )
of Eggs be difcovered ? - ;

- Finda Number which may exaGly be meafu- ~
xed by 7, and being meafured by 2, 3, 4, 5, and
6, there will ftill remain a unice ; multiply thefe
numbers together, makes 720, to which add 1,
fo have you the number, viz. 721. In like man-

- ner 3o1 will be meafured by 2,3,4,8,65 fo that

1 remains ¢ but being meafured by 7, nothing
will remain 3 to which continually add 220, and
you have other numbers which will do the fame :

" Hence it is doubtful what number the had,
Therefore not to fail, it muft be known whether
they did exceed 400, 800, & in which it may
be conjeGured that it could not exceed 4 or 5
hundred, feeing a Man or Woman could not
carry 7 or 8 hundred Eggs , therefote the num-
ber was the former 301, which fhe had in her
Basket : - which being counted by 2 and 2, there
will remiain 1, by 3 and 3, @vc. but coumted -by
7and 7, there will remain noching. .

’
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PROBLEM XLVIL
One bad a certasn mumber of Crovits, and counting
them by 2 and 2, there rofed 15 counting
themby 3 and 3, there refted 25 counting them by
g and 4, thererefted 35 connting thein by 5 and
'5, there refted 4. 5- ccunting shem by 6 amd 8, there
rated s 5 but connting them by 7 dwd 7, there re-
Z:ained notbing; Huw many Crowns might be
ave ? ‘ e T

\His Queftion hath fome affinity to the pré-

.- cédent, and the Refolution is almoft in ¢He
fame manner : for here there muft be found 2
mumber, whichmultiplied by 7, and then'divi-
ded by 2.3.4.5,6, there may always remain &
number lefs by 1 than the Divifor ¢ Now the firk . -
number whickrarrives in this natuxe is 119, unto
which if 420 beadded, makes 539, Which allb
will do the fame: and foby addiag 430, you niay
have other numbess to refolve this propofition.

Fq PRO-

,
' .

-
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A

PROBLEM XLV

Horo many forts of Weights in the leaft manner muft
there-be to weigh all forts of things besween T
pound and 40 pound, and [o ngro 121, & 364
pound. :

‘ T O weigh things between 1 & 40, take num-
L bers in tripple proportion, fo that-their
fum be equal, or fomewhat greater than 40, as
are the numbers 1, 3, 9,27, 1 fay that with 4
fuch Weights, the firft being of 1 pound, the fe-
“cond being 3 pound,the third being ¢ pound,and
.the fourth being 27: any weight between 1 & 40
pound may be weighed.  As admit to weigh 21
pound, put unto the thing that is to be weighed
the o pound weight, then in the other Ballance
~put 27 pound and 3 pound, which doth counter-
. poife 21 paundand g pound , and if 20 pound
were tg be weighed, put toit in the Ballance ¢
and 1, and in the other Ballance put 27 and 3,
and fo of others. _ Lo
In the fame manner take thofe 5 Weights, - 1,
3, 9,27, 81, you may weigh with them between
1pound, and 121 pound : and taking thofe 6
Weights, as 1,3, 9, 27, 81, 243, youmay weigh
. even from 1 pound unto 364 pound. This de-
pends upon the property of continued Proportio=
mnals, the latter of which containing twice all
the former. :

PRO-
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PROBLEM XLIX.

QFf a deceitful Ballance, which being empty feems to
be jult, becaue it bangs in equilibrio : notwith~
Randing putting 12 pound in one Ballance,and 11

- #n the other, it will remain in equilibrio.

: Riftotle m kethmention of this Ballance in
his Mechanick Queftions, and faith, That
the the Merchants of purpofe in his time ufed
them to deceive the World : the fubtilty or craft
of which is thus, that one arm of the Ballance is
longer than another, by the fame proportion that
oneweight is heavier than arother : As if the
Beam were 23 inches long, and thehandle pla-
¢ed {o that 12 inches thould ‘be on one fide of it,
and 11 inches on the other fide : Condition-~
_ ally that the fhort- ; sgims ———
er end fhould be as ;| *
heavy as the longer,
a thing eafie to be -+ ¢
done : then after-
wards put into the |
ballance two unequal |
weights in fuch pro- i g
portion as the parts - o2 7 ' ,y
of the beam have one A ‘ B
untoanother,whichis 12 ton,but fo that thegrea-
ter be placed in the ballance which hangs upon
the fhorter past of the Beaw, and the leffer
weight
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weight in the other ballance : it is moft certain
that the ballances will hang in equilibrio, which
will feem moft fincereand juft 5 though it be moft
deceitful, abominable, and falfe. ‘
The reafon of this is drawn from the Experi--
ments of Archimedes, who thews that two un-
equal weights will counterpoife one another,
when there is like proportion between the parts
of the Beam (that the handle feparates) and the
Weights themfelves: for in one and the fame
counterpoife, by how much it is farther from the
Centreof the Handle, by (o much it feems hea-
vier ; therefore if there be a diverfity of diftance
that the Ballances hang from the handle, there
mnft neceflarily be an inequality of weight in
thefe Ballances to make them hang in eguilibrio ;
~ and to difcover if there be deceit, change the
Weight into the other Ballance : for asfoon as the
greater Weight is placed in the Ballance that
hangs on the longer parts of the Beam, it will
weigh down the other inftantly. _

~ PROBLEM L.
 Tobeave o’r"lﬂ"t. up s Bottle with a Straw.

T Ake a Straw that is not bruifed, bow it that
it make an Angle, and put it into the Bottle
fo that the greataft end be in the Nedk, then the
Reed being put in the bowed part will caft fide-
wife, and make an Angle, as in the figure
Lo may



R

|

. much the Angle is
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maybefeeri : then may youtakecthe end whichis |+ .-
out of the Bottle in your hand, and heave uPpbé*',; ‘ R

T

Bottle, and it is fo 7 ¢
much furer, by how . -«

X T

acuter or fharpers 1Y
and theend whichis = - ji
bowed approadhi¢th -
to the other perpen- -
dicular parts which
come out of the Bot-

" tle

.PROBLEM LI

How in the middle of a Wood or Defers, withous she
fight of the Suny: Starg, Shadow, or Compafly
find out tbe Novth or S§mih, ‘or the fonr Cardinal.

. Poimsa of sbe Warld, E4t, ety &a.

lT is the Opinion.of fome, that the Windsare
~ to be obfexved.in this : of it be hot, the South
isfornd by the winds that blow that way, but
this Obfervation is uncertain, and fubjeét td
much Eryor 1 Natuye will help you in fome méas
(nre to make it mose manifed than any of the fors
mer, from a Tree, thus : ‘Cut a {mall Tree off,

* even to theground, and mayk the many Circles
 that areabout the fap or pith of the Tree, which

feem neaier together in fome part than in other,
vHich i by reafon of the Suns motion about the,
Tree: for that the humidity of the parts'of;r the
, ree

/

.
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*F'ree towards the South by the heat of the Sun is
 rarified, and caufed to extend : and the Sunnot
- giving fuchheat towards the North part of the
Tree, theSap is leffer rarified, but condenfed;
by which the Circles are nearér together on the

North part than on the South part : therefore if
- a Linebe drawn from the wideft to the narrowefki

part of the Circles, it - . TN
fhall thew the North  ** ve- 288~ |
and South of the| - /{/f Al RN
World. Another Ez-'é A EERY I3 r\§ ‘
riment may be. (RN Py Pl
f!:us: Takeafmall] =~ “\\_ /,{" / )
Needle, fuchas Wo- | . < y' g
men work with :)~. ’ ,
place it gently down o

\ flat-wife upon fill -
Water, and it Will not fink, (which is againft the
general Tenet that Iron gvill not fwim) which
Needle will by little and little turn to the North
and South points. But if the Needle be great,
and will not fwim,thruft it through a fmall piece
of Cork, or fome fuch-like thing, and then it
will dothe fame : for fuch is_the property of
Tron when itis placed in eguilibrio, it ftrives to
find out the Poles of the World , or Points of
Northand South in a manner as the Magnes doth,

- erami-
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bY

~ Eramination.

HEre i obfervable, that the moifture which ad-
_ deth tothe gromsh of the Tree, i dilated and
rarified by the Meridional beat, and contralled by the

Septentrional cold : this Ravefation works #pon
_ the part of the bumony or moifture that is more thin, -

which doth eafily diffipate and evaporate : Which

evaporation carries *a part of the Salt with its and

becaufe that Solidation or Condenfation, fo that there

it left bur'a part of the Nowrifbment which the beat
bakes up and confumes : fo contrarily on the other
fide the Condenfation aud Reftrictive Quality of the

Moifture caufeth lef Evaporation and Perdition : and
o confequently there remains more Nourifoment,

which makes a greater increafe on that fide than on
. the other fide : f%: @ Trees bavetbeir growth in Win-

* ter, becaufe of their Pores, and thefe of the Earth
arefour up: [oin the Spring, when their Pores are
open, and when the Sap and Muoifture it drawn by it,
there is not fuch Cold on the North fide that it may be
condenfed at ance : But contrarily to the fide which
is South, the beat may be fuch, that in listle time by -
continuance, this moifture is diffipsted greatly : And
Cold is nothing bus that which bardenesh and covitra- .
Geth the moifture of the Tree, and Jo converteth it into

,

4

PRO-

-



PROBLEM LIL

Three Perfons baving taken Counters, Cards, or other
shings, to find bow much each one bath taken.

Aufe the third party to take a number which
mey be divided by 4, and as often as he

takes four, let the fecond pasty take 7, and the fuft
take 13, than caufe them to put themall together,
and declare the fam of it 5 which fecretly divide
by 3, snd the Quntient is the double of the
number which the third perfon did t@ke. Or
caufe thedhird to give unto the fecond and firdt,
a6 many as each of them hath; then let the fe-
cond give unto the firft and third, 35 many aseach
of thetn hath; laftly, let the third give unto the
{ecopd and firft, as many as cachof them hath s
and then ask how much one of them hath : (fox
they will have then all alike) fo half of that
sumber is the number that the third parlon had
at the txft ; which koown, all is known. ,

2

PROBLEM LI
How to make s Cmfm antkofmny panis,

~ with one Vaice, or one Infirumens anely.

His Problem is refolved, fo that a Singer o#

Player upon an Inftrument,be neatan Echo
wihich anfwereth his Voice or Inftrument anc‘lhii
. S : ¢




gpathematicn} Recoeation, 79

the Echoanfwereth but oncg at a time, he may
make a double; if twice, then a tripple; if three
times, then an harmony of four parts : foritmug

be fuchaone that isable to exercife both tung o

-and note, 35 pccafion requires. - As when hebew

| ‘gins #¢, before the Echo anfwer, he may begin

fal, and pyonounce it in the fame tune that the
Echo anfwereth , by which means you have 3
fifth agyecable Confort of Mufick : then in the
fame time that the Echo followeth, to {found the
{econd note {34, he may found forth apother fof
higher or Jower, to makean cight, the mof pers
fect Confort of Mufick, and fa of others, if be
will coptinng his Voice with the Echo, and fing
alone with two parts, Now Experienice fhew-
eth this tobe txue, whichoften comesto pafs in
many Churches, making one tobelieve that there
are many more parts in the Mulfick of a Quire,
than in effedt txuly there are; becaule of the re-
founding and multiplying of the Voice, and re-
doubling of the Quire. =~ - '

PROBLEM/LIV,
Ts make or deferibe g1 Oval ﬁ;m, or that which year

refemblas angp ity at ome surning with a pair of

domungis Compafics.

T Here are many fine ways in Geometrical pri-

|
:

&ices, to make an Oval Figure, or one near
unto it, by feveral Centres : any of which Iwill
not touch upon, but thew how it may be done

promptly;
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aromptly upon one Centre onely. In which Iwill -

y nothing of the Ovalform, which appears,
when one defcribeth Circles with the points of &
common Compafs, fomewhat deep upon a Skin

- fivetched forth hard : which contra@ing itfelfin
. fome parts of the Skin maketh an Ovalform: But
it will more evidently appear upon a Column oy .

Cylinder: if Paper be placed upon it, then with -
a pairof Compaffes defcribe as it were a Circle
upen it, which Paper afterwards being extended,
will not be circular, but oval-wife: anda pairof
Compafles may be fo accommodated, that it may
be done alfoupon a Plainthus: As let the length
of the Oval be HK Sfaften 2 Pins or Nails nearthe
end of that Line, as F G, and take a thread which"
is double ¢o the length of GH, or FK, then if
T .- = == _youtake a Compafs
. S thich may have one
’ | foot lower than ano-
ther, with a Spring
between hislegs,and
placing one foot of
K | this Cempafs in the
-‘J Centre of the Oval,
“7and guiding the

<
e’y

-thred by the other foot of the Compaffes, and fo-
i - carrying it about : the Spring will helpto deferibe
" and draw the Oval form. But inftead of the
| Compaffes it may be done with ones hand only,.

as in the Figure may appear.

" PRO-
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- penthepurfe, which § .. - -

' row many, Rings, .

PROBLEM LV..
Of ‘a Burfe difficult 0 be opened.
'IT is made to fhut and open with Rings: fisft at

each fide there is a fixap or firing, as AB and
CD, at thie-end of whicharc ¢ Rings, BandD,

and the firing C D paffeth through the Ring B,fo

that it may not come out again, or be parted one

. from another : ‘and fo thatthe Ring B may flide

upand downupon the firing CD, ther over the
purfe thereisa picce of Léather EF G H,.wh;ch ‘
cavers the opening of the purfe, a.n_d thereis ano:
ther picce of Leather. 4 E, which paffech chos

which hath a flic tox - =
wards theend I, fo §

great that the firing *
BC may flide.intp '
it: Now-all the cun-. f fee.
ningor craft ishow 7.

tomake fakortoo- ¢ .

———

Conﬁﬁs« in rnaking wanI, T e Lyl

thefiring B¢ flide through thefide at Z,thesefore’

bring down Bto ', then make the end I pafs tho-
row the ring B, and alfo D with his firing to paf$
through theflit 7, fo fhall the Puxle be faft, and:
then may the firings be put as before, and it will’
feem difhicult to difcover how it was done. Now'

; ' toopen the Purfe, put through theend Ithrough:

}

the Ring B, and then through the flit I, by which-

you putthrough the Stfing DC; by this way the:

Purfe will be opened. A
: . G PRO-

[
i
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+

PROBLEM LVL. .

' T}I’l’miw'it i more bard and 4dmi»;'¢bla, wz’:l;bn? Com-
-+ paffes tomake a perfelt Circle, or being made, to
= find our the Centre of is. T

Y T isfaid that vpon atime paft, two Mqtlgfma-
A ticians met,’ and they would make trial of

 their Induftey :* The pne madc inftant]y a Perfect

Circle without Compafies, and the other imme-
diately pointed out the Centse théreof with the
point of a Needle : - Now whichis the chiefeft
A&ion? Itfeems the firft, for to draw the moft
noblcft Figure upon a Plain Table without other
help than the Hand and the Mind, is full of ad-
miration’s to find the Centre isbut to find out
onely one point, but todraw a Round, there muft.
be almoft infinite points, cquidifiant from the
Centre or middle;  that in Conclufion it is both

the Circle and the Centre together.  But contra-
‘sily” it thay fecth that to find the Centre is. more

difficule: for what attention, vivacity, and fub-

~ tilty mufl there e in the Spirit, in 'the Eye, in

the Hand, which will chufe the. trué point a-
mongft a thoufand other points ? . He that makes .
aCircle keepsalways thefame diftance,and is gui-
ded by a half diftance to finilb the tefts-but he
that muft find the Centre, mudt 1n the ame time’

- tgke heed to'the partsabout it, and choole ongon= -
ly point which is equally diftant from an infinite of

other
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" bther points whichare in' the Circumference
whichisvery difficult.  Ariftstle confirms this as
. mongft his Morals, and (eems to explain the dif-
ficulty which isto be found in the middle of Ver-
tue 3 foritmay want a thoufand ways, and be far
leparated from the true Centte of theeéndof a
right Mediocrity of a vertuous Aétion: fortodo
well; it ooult touch the middle point, which is
but one, and there muft be a true point which
refpects the end, and that's but one onely.  Now
te judge whichi is the moft difficult, -as: before is
faid, either to draw the Round, or totind the
Centre , the Round {eems - to be harder than to
find the Centre, becaufe that. in finding of it s
done at-once, and hath an equal. diftance from
the whole s But, as befote, to draw a Round,
there isa vifible point imagined, about which the
Circle is to be drawn. 1 efteem-that it is as dif-
ficult therefore, if not more, to make the Circle
without a Centre, as to find the middle or Centre
of that Circle .

" PROBLEM LVl
 Any ont'baving taken 3 Cards, to find how many
" peints theycomtain. .

‘Ti'His is to be exercifed upon a full Pack of
1 Cardsof 42, thenlet oue choofe any three
at pleafure fecretly from your-fighe, and bid him
fecretly account the points in each Card, and will
him to take as many Cards as will makeup 15t0

G 2 each
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cach of the points of his Cards,then will him to
give you the reft of the Cards, for 4 of them be-
- ing rejected, che reft thew the number of points

that his three Cards which he took at the fixft did -
contain, Asif the 3 Cards were7,10,and 4300w
7 wants of 15,8 ; take 8 Cards therefore for your
firtCard : the towants of 15, 55 take 5 Cards
for your fecond Card : lattly, 4 wants of 15, 115
take 11 Cardsfor your third Card,and giving him.
-~ the reft of the Cards there will be 255 from which
take 4, there remains 2 1, the number of the three
Cards taken, viz. 7, 10,and 4. :

Whofoever would pra&ife this play with 4,
5,6, or more cards, and that the whole number
of cards be more orlefs than 523 and that the
termbe 15, 14, 12, &c. this general Rule enfy-
ing may ferve: multiply the term by the number
of cards taken at firft; to the produét add the
number of cards taken, then fubtrad this fum:
from the whole number of cards 5. the remainder
is the number which muft be fubtracted from.

- the cards,which remains to make up the Game:

* if there remain nothing after the fubtraftion, then
the number of cards remaining doth juftly thew
the number of points which were in the cards
chofen. H the {ubtra&ion cannot be made, then
fubtra& the number of cards from that number;
. and the remainder added unto the cards that did
remain, the fum will be the namber of points in
thecards taken,as if the cards were 7,10,5,8, and
the term given were 12 5" {o the fitft wants 5,the -
fecond wants 2, the third wants 7, and the fourth
© wants 4 cards, which taken, thé party gives you
P o .. the
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the reft of the cards: then fecretly multiply 12

bY 4, maket 48 5 to which add 4, the nimberof
cards taken makes 52, from which 52 thould be
taken, reft nothing : therefore according to the
dire&ion of the remainder of the cards, which are
39, is equal to the points of the four cards taken,
%z. 7,10,5,8.  Again, let thefe 5 cards be fop-

pofed to be'taken, 8,6, 10, 3,75 their differen-

ces to 15, the terms are "7, 9,5, 12,8, which
number of cards taken, there will remain but 6
cards: then privately multiply 15 by 5, makes
75» to which add § makes 8o, from this take 52,
the number of cards, refts 28, to which add the
remainder of cards , makes 34, the fum with
8,6,10,3,7. '

-

PROBLEM LVIL

Many Cards placed in divers ranks, to find which
o? thefe Cards any one bath thought.

TAke 15 Cards, and place them in 3 heaps in’
rank-wife, 5ina heap: now fuppofe any
one had thought one of thefe Cards in any one
of the heaps, it is eafie to find which of the
Cardsit is, and it is dene thus: askhim in which
of the heaps it is, which place in the middle of
the other two 5 then throw down the Cards
by 1 and 1 into three feveral heaps in rank-
wife, until all be caft down, then ask him

S G 3 in
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in which of the ranks his Card is, which heap
place in the middle of the other two heaps al- -
ways, and this do four times at leaft, {o in put-
ting the Cards altogether, look upon the Cards,
or Iet their back be towards you, and throw out
the eight Card, for that was the Card thought up=
on without fail. D

PROBLEM LVIIL

Many Cards being offered to fundry Perfons, to find
which of thefe Cards any one thinkeih upon.

ADr‘nit there' were 4 perfons, then take 4
Caxds and thew them to the fixft, bid him
. think one of them, and put thefe 4 away ; then
take 4 other Cards, and thew them in like man-
-ner to the fecond perfon, and bid him think any
one of thefe Cards, and {o do to the third per-
fon, and fo the fourth, . Then take the 4 Cards
of the fitft perfon, and difpoft themin 4ranks,
and upon them the 4 Cards of the fecond perfon,
npon them alfo thefe of the third perfon, and
laftly,upon them thef¢ of the fourth pexfon; then
fhew unto.each. of thefe parties each of thefe
ranks, and ask him if his Card be init which he
-thought, for infallibly that which the firft party -
thought upon will be in the firft rank, and at the -
bottom the Gard. of ‘the lecond perfon will be in
the feccond rank, the Card of the third thoughe
ppon will be in the third rank, and the fourth

3
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mans Card will be in the fourth rank, and fo of

others; if there be more perfons; ufe the fame
method. This may be practifed by other things,
ranking them. by certain numbers allotted to -
picces of money, or fuch-like things.

PROBLEM LIX.

Hiw 10 make an Tnfirament to belp Hearing, & Ga-
lileus made 0 help the Sight.” S

N

~Y Hink not that thé Mathematicks ( which hath

furnifhed us with fuch admirable helpsfof
Seeing ) is wanting for that of Hearing 3 it’s well
known that long Trunks or Pipes, make one -
hear well far oft, and Experience thews-us that
in certain places of the Orcades in ahollow vault,
that a man {peaking but foftly at one cotrrer there- -
of, may be audibly underftood at the otherend: -
notwithftanding thofe which.arebetween the par-
tiescannot hear him fpeak at all:and it isa general.
Principle, that Pipes do greatly help to ftrengthen -
the. A&ivity of Natural Caufes: We fee thae
fire contra&cd in a Pipe, burns 3 or 5.foot high,
which would fcarce heat, being in the openair: -
the rupture.or violence.of waser iffaingousofa
Fountain, -fhews us that water being contracted. -
into a Bipe, caufeth a violdneeim its paffape.« The "

- Glafles of. Gofilyns suakesus fec how nfenl Plped~ -

kg G ¢ or

—

f,

—



88 gathematical BRecreation,
nr Trunks are to make the Light and Species more
vifible and proportionable to our Eye. It is faid
that a Prince of Italy hath a fairHall, in which
he can with facility hear diftin&ly the Difcousfes
of thofe which walk in the adjacent Gardens,
which is by certain Veffels and Pipes that anfwer
from the Garden tothe Hall.  Vitrwvius makes
mention alfo of fuch Veffels and Pipes to fireng~
then the Voice and A&ion of Comedians : and in
thefe times amongft many Noble Perfonages, the
new kind of Trunks are ufed to help the hcatins.
. being made of Silver, Copper, or other refound-
" ing material 5 ‘in funnel-wife putting the wideft
end to him which fpeaketh, to the end to con-
tract the Voice, that fo by the Pipe applied to
the Ear it may be more uniform, and lefs in dan-
ger to_diffipate the Voice, and fo confequently -
. more fortihed., -

PROBLEM LX,

Of P ﬁne Lamp which goes not out,’ though onecar-
" ry itinones pocket : or being rolled pon the ground

il il burn.

‘l’,l“ mpft be obferved that the Veffel in which -
"1 the Oil is put intg, have two pins on the fides
" pf it," one againft another, being included with-
~macirele: this circle ought to have two other

{pins,to enter into another circle of brafs, or other
. folid matter: lafly, this fecond circle hath two -

‘ ‘ - ‘ g »' . ) P]ns |
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pins, which may hang within fome Box to con-
tain the whole Lamp, in (uch manner, that there
be fix ‘pi_ns in diffexent pofition : Now by the aid
of thefe pegs or pins, the Lamp that is in the mid-
dle will be always well fituated according to his
Centre of Gravity, '
though it be turned
any way: though if
you endeavour to
turn it upfide-down,

it will lie level ; N
mhich is pleafant =
- and admirable to be- ' [
hold te thofe which e e
know not the caufe.
And it is facil from this to make a place to reft

quiet in, though there be great agitation in the
- outward parts,

 PROBLEM LXL

Any one baving thought a Card amongft many
- Cards, bow artificially to difcover it ont. . '

TAke any nun’bcr of cards,as 10, 12, &¢. and
open {ome four or five to the parties fight,
and bid him think one of them, but let him note
whether it be the firft, fecond, third, &ve. then
with promptnefs learn what number of Cards
you had in your hands, and take the other part
of the Cards, and place them on the top of thefe

.you hold in your hand 5 and having do‘ge i
: 0, j

‘Aé—?
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{0, ask him whether his Card were the ﬁrﬁ fe--
cond, ¢re. then before knowing the numbox of
Cards that were at the bottom, accountback-
wards until you come toit : fo fhall you caﬁly
take out the Card that he thought upon.

" PROBLEM LXIL

Three Wamen, A, B, C, carried Apples to 4 Mar %‘,
20 fill Abadzo, Bgo, and C 405 they fo
as many for a penny the one a5 she other, and
brought bome one as much money as anotber : How
could this be 2

He Anfwer to the Problem is eafie : As fup-

pofc at thebeginning of the Market, Afold

her Aplesata penny an Apple, and fold but two,
which was twe pcnce, and fo fhe had 18 left :
- —«~ butBfold 17, which

Caly S % \ was 17 pence, and
: _; am'{ st 15.96. ) fo had 13 left: C
fold 32, which was

1'5 kX amf % i 5‘6 #Mpence, and {o had
;" . Applesleft. Then
s wd- z:{ is . S«vf /I faid fhe would not -
~—~\L~-m : fell her Apples (6
: * cheap, but would .
{ell them for 3 pence

a piece, whxch the d:d and fo hier Applescame - "

1o 4 pence: And B havmg lefe but 13 Apples,”

fold them at thc  fae rate), WB;qh Gamé to'39
} pence O

£
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pence : And laftly, C had but 8 Apples, which

atthe fame rate came to 24 pence : Thele fams

of money which each others before received
come to §6 pence,and {o much each one received;

and fo con{?:qucntly brought ‘home one as‘"m}_ICh‘f ‘ -

as another.

_ PROBLEM LXIIL
- Of the Propersies of fome Numbers.

LT, any two numbers is juft the fum of a |
number, that have equal diftance from the -

half of that number : the one augmenting, and
the other diminifhing : as7and 7, of 8and 6, of
gand 5, of 10and 4,"¥% 112and 3, of 12and
2,0of 13and 1, as t& is more than the half,
theotherislefs. ™ :

Secondly; It is diffcult to find two numbers

whofe fumand produ is alike, (that is) if the' ~ «

- pumbers be multiplied one by ‘another, and
added together, will be equal, which two num-
bers are 2 and 2, for to muliply 2 by 2 makes

4, and adding 2 unto 2 makes the fame : this pro~ * -
g‘e:ty isin no other two whole numbers , butin .

roken numbers thereare infinite, whole fum and

product will be equal one toanother. AsCla<
vite thews upon the 36 Prob. of the gth Book of ~

Ewlide.
9 - Thirdly,
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Thirdly, The numbers 5 and 6 are called cir- . -
cular numbers, becaufe the circle turhs ‘to the
point from whence it begins: fo thefe numbers
multiplied by themfelves, do end always in § and

‘6, as g times 5 makes 24, that again by g makes
125, fo 6 times 6 makes 36, and that by 6 makes
216, érc. o E

_Fourthly, The number ¢, is the firft which A-
rithmeticians call a perfect number, that is, whofe,
parts areequal unto it, fo the fixth part of itis 1,
the third part is 2, the half is 3, which are all his
parts: now 1, 2, and 3, is equal to 6. Itis won-
derful to conceive that there is {o few of them,and
how rare thefe numbers are, {o of perfect men :
for betwixt 1 and 1000000000000 numbers

;- thereisbut ten,thatis, 6,28, 486, 8128,120816,

2096128,3355c336,536854528,8589869056,

and 137438691328, with this admirable pro-
perty , that alternatclgdit end all in fix and
eight, and ‘the Twen ‘Perfe& Number  is

 3I51115727451553765931328. .

: ?Fiftl?l‘, T?x?: nsugZet 9 am?:lgﬁ other priviled-
ges carries with it an excellent property; for take
what number you will, either in grofs or in part,
the nines of the whole or in its parts rejected,

- and taken fimply will be the fame, as 27 it makes
3 times 9, {o whether the ninesbe rejected of 27 -
orof the fum of 2 and 7, itis allone; foif the
niries were taken away of 240, it isall one if the
nines were taken away of 2, 4, and o3 for- there
would remain 6 in either 5 and fo of ‘others. .

- Sixthly,
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Sixthly, 11 being multiplied by 2,4.,5,6,7,8,
org, will end and l%cgin wli)th likz numbersz {o
11 multiplied by 5 makes 55, if multiplied by 8,
it makesss,(&c.‘ ‘ : /-

Seventhly, the numbers 220 and 284 being
unequal, notwithftanding the parts of the one
number do always equalize the other num-
ber: fo the aliguot parts of 220 are 110, 54, -
44, 22, 20, 11, 10, 5, 4, 2, I, which together
makes 284, the alignot parts of 284,are 142,71,
4,251, which together makes 220, a thing rare
. ;:d admirable, and difficult to find in other num=

1S,

Eightly, The numbers 3, 4 5: (found out by
Pythagoras ) have an excellent property in ma-
king of Re@angle Triangles : upon which the
47 Pro. of the firlt Book of Euclide was grounded,
that the fquare of the Hypothenufal in any
fuch Triangle, is equa) to -the fquare of the
othertwofides: that e
is 5, the Hypathensfal 1’} - - s o
maltiplied ingmakes ;1| -
25, and 4 multipled |-
in g4makes 16,and3
multipli'd in 3 makes
9,buto and 16ise- - -
qualtoz2s,orifthefe f
_numbers3, 4, 5, be
doubled, viz. 6, 8,
10 : the{quare of 10 is equal to the fquare of
8.and 4, viz. 10 times 10 makes 100, and 8
titnes 8. makes 64, and 6 times 6 is 365 whic!;
- 3
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364nd 64, put together makes 100, as before
and {0 may they be Tripled, Quadrupled, e
The ufe of thefe numbers 3, 4, 5, are manifold,
but it may be applied thus, for the help of fuch
which plot out Gardens,Houfes, encamp Horfe or
Foot, &ec. Example, take 3 Cords, one of 5 yards,
another of 4 yards,and another of 3 yards, or the
double, tripple, decuple, @vc. or all in one line;
AR " and make knots at
Pt T " the derms of thefe
. = | meafures., {o thefe

\} ' threeparts willmake
A11* a right angkd Tri-
angle, as .4, B, Cs
- and it is eafie with
* thisTriangular Cord -
_ toplotoutaGarden-
oL plat, a fquare build«
ing plat, or other long fquare. Asfuppole there
is'a figure, EDF G to be plotted, E D of 60
* yards broad, and F G 100 yards long. ~Firft
meafurcout E D 60 yards, andat Eand D place
two pins or pegs > thenat'E plack the: Angle of
“your Triangular Cord B, and let the line of the
Triangle A B be in the line E D, which {uppofe
atA; make the Cord AB faft inE and A, then
‘put the other two Cords of the Triangle uritil
they meet, which will be in-C, and place a peg
atC; take afterwardsa long Cord, and by the
__points E and C augment it unto F 100 yards
from E, and at F place a peg 5 then at F apply -
. your Triangular Cord as youdid at E, and fo may
" youdraw the line F G as long as ED, viz. 60
- ' yards.
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Yards. Laftly, it iseafie to draw.the Lirie G D,
. and fo the ReGanguled Figure ot Long Square
fhallbe plotted, whofe breadth is 60 yards, and

« length 100 yards, as was required: and o exa-

“mine this, meafure E G, thenif F D'be aslong,

the figure is true : otherwife it is defe@ivé, and

- may eafily be amended.

‘If one be taken from any {quare nnmbes which .

. isodd, the fquare of half of it being added to
+: the firft [quare, will make a fquare number.

- The fquare of half any even number 4-. ¢ |

| being added to that even number makes a fquare

- number,and the even number taken from it leaves

. afqaare number.
. fodd numbers be continually added from the
- unity fucceffively, there will be made all fquare
«.-.numbers, and it cubick numbers be added fuccef-
.. Ahedy fromthe unity, therewill be likewife made
- fquare numbers. o o

- PROBLEM LXIV.

QFM Evccel'em ”Lamp,‘ which ferves or furnifbeth it

 Jolf woith Oib, andburns @long time.

I Speak not here of a common Lamp which

‘Cardanus writes upon in his Book de fubsili-

tate, for that's a litcle Veflel in Columnc-vgﬁl:],
: whic
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which is full of Qyl, and becaufe there'is but one’
litcle hele at the bottom near the Week or Match,
sthe Oil runs not, for fear that there bé emptinefs
above: When the Match is kindled jt begins to
heat the Lamp, and rarifying the Oil it iffueth by -

-this occafion : and fo {ends his more airy parts a-
bove, to avoid vacuity. oy
' . e But that which I

5 ! heredeliver is more
. ingenious, the prin~

. cipalpicce of which

. is aveflel, asCD,

", which hath near the -
t bottoma hole, anda -
funnel or pipe Cand

' then a bigger funnel,.

- " which paffeth tho- .

. row the middle of the Veffel, having anopening .
at'D near the E top, and another at the bottom,
asat E, near the Veflel under 7it, fo that the Pipe
touchit'not : the Veflel being thus made,” fill it
with Oyl, and opening the hole C, the Oil run-

_ning out will ftop the hole at E, or throwing in - .
Oil into the Veffel inderneath, until E be ftop-
ped 5 then the Oil at C willnot'zun: becaufe no
air can come ifito the Pipe DE. Now as the
Oil burneth and confymeth in the Veffel A B, the

. hole at E will begin to open, then immediately
will Cbeginto run to fill up AB, and E being

~ ftopped wigh}lxe Oil, the Oilat Cceafeth torun. -

I
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* ftis certain that fuch a Lamp the Athenians
iifed, which lafted a whole. year without beitig
" touched : which was placed before the Statue of
Minerva, for they might put a certain quanti-
ty of Oylin the Lamp C D, and a matchto butn
without being confurmed : fuch as the Naturalifis
write of, by which the Lamp will furnifh-it felf;
and {o continue in burning,: and heye maybe no-
ted that the Oyl may be poured in at the top of
the Veflel at a little hole, and then made faft again
that the Air get not ins : _

"PROBLEM LXV.
Of the plaf at Keyles or Nine-Pins:

Ou will fcarce believe that with one Bowl,
1 and at one blow playing freely, one may
firike down all the Keyles at once : yet from Ma-
thematical Pyinciples it is eafie to be demonfiras
ted, that if the hand of him that plays were fo
well affured by Experience as Reafon induceth”
one thereto, one might at one blow ftrike down
all the Keyls, orat leaft 7 or 8, or fuch a number
as one pleafeth. ' o
For they are but Nine in all, difpefed or plae
céd in a perfe& Square, having Three every
way. Letus fuppofe then that a good Player
beginning to play at 1 fomewhatlow, fhould fo
firike it, that it fhould firike down the Keyles
2 and 5, and thefe might in their violence ftrike
‘ . H - down
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o 4 down the Keyles 3,
' ' 6, and 9, and the
i Bowl being in moti-
on may ftrike down
 the Keyle 4, and75
which ¢ Keyle may
!, ftrike the Keyl 8,and
. fo all the-9 Keyles
may be ftriken down
at once.

© " PROBLEMLxIV.
"'I - Of ‘Sp'e&acle: of plgaj'qfe. _

S Imple Spectacles of blew, yellow, red or green
-\ colour, dreproper to recreate the fight, and
will prefent the Obje@s died inlike colour that

. the Glaffes are,' only thofe of the Green do
-fomewhat degenerate; inftead of fhewing a live-
Yy-celour, it will reprefenta pale dead colour, and
it is'becaufe they are not died green enough, or
receive not light enough for green : and colour

~ thafe Images that pals through thefe Glaffes unto
- the bottom of the Eye. A : '

 Eramina:
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- Cramination,

_IT i# certain, that not onely Glaffes dyed green, bl
 all other Glaffes coloured, yield the appearances
of Objetis firong or weak_ in colour according to the
guantity of the dye, more or lefl, as ome being very -

yellimo, another apateyellow 5 uorw all colours are not
proper to Glaffes 10 give colonr, henuce the defect s nor
that they want faculty to receive light, or refift the
penetration of the beams s for in the fame Glaffes
thofe which are moft dyed, give always the Objects
mare bigh-coloured and obfeure, and thiofe which are
g d_yei ive them more pale and clear > and this #
daily vm‘aje manifeft by the painting of Glafs, which
hinders more the peneiration of the light than dying
doth, wheve all the master by fire is forced into the
Glafs, leaving it in all pares tranfparent. .
" Spetacles of Cryflal cut with divers Angles Dia-
moud-vvife, do make a marvellous mulsiplication of the
appesrances, for looking toveards a Houfe it becomes
# a Town, .a Town becomes like a.City , an armed
man feems a5 2 whole Comtpany, Catdgﬁ [olely by the
diverfity of Réfractions, f£' as many Plains as theie
are on the omrfide of the Spe€lacle, fo many times
will the Object be mubipliedin 1hé appearance, be-
caufe of divers Tmagés caft into the Eye. Thefe are plea-
Jurable Spectacles for, avavitious perfoms that love Gold
and Silver , for oné Piece will feem many, or owe
R Ha2 beap

s



100'  Qathematical Becvention,
beap of Money will feem a5 a Treafury = bus all the
mifchiefis, be will not bave bis endin the enjoying of
it, for endeavouring to take it , it will appear but a
deceitful Image, or delufion of nothing. Here may .
yom note, that if the finger b direcled by one and the
Jame ray or beam. which pointeth to one and the fame
objecl, then at the firft you may touch that vifible Ol-
jeét without being deceived : otherwife you may fail
often in touching that which you [ee. Again, there
are Speéiacles made which do diminifh the thing feen
very much, and bring it ¥o a fair perfeciive ﬁrm 5
"~ efpecially if one look upon a fair Garden-plat, a grea-
ser Walk, a ftately Building, or great Courts. the
induftry of an exquifite Painter cannot come near 0
exprefl the lively formof it as this Glaff will repres
Sent ity you willbave pleafure o fee it really experi-
menteds and the canfe of this is, that 1he Glaffes of
thefé Spectacles are ballow and thinner in the middle,
than a the edges, by which the vifual Angle i
Madeleffer: Yon may obférve a further fecret in thefe
' Spetiacles, forin placing them upon a Window one
may fee thofé that pafs toand fro in the Streets, with-
out being feen of anys for their property i toraife up
the Objecis thatit loksupon. ,

Now I would not pafs this Problem without
Jaying fomething of Galileus admirable’ Glafs :
for the common. fimple perfpedlive Glaffes, give to
Aged Men but the Eyes or fight of Young Men, bus
this of Galileus gives 2 Man an Edjgls Eye, or- an

Eye that pierceth the Heaveng,: Finlt it difcvvereth
the fpotty and fhadowed opacous Bodies that are found
about the Sun,_which darkeneth and diminifbeth the
Blepdor of that beautiful and fhining Luminary :

, N Sccondly,
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Secondly, It fhews the New Planets that accompa-
ay Saturn and Jupiter : Thirdly, in Venus is
Jeen the New, Full, and Quartile Increafes a5 inthe
Moo by ber (eparation from the Sun : Fourthly. the
artificial firucture of this Infirument belpeth us 1o fee
an inmumerable number of Stars, which otherwife
are obfcired, by reafon of the natural weaknefs of
anr fight 5 yea the Stars in Via Laltea are feen
moft apparentlys where there feem no Stars jo be,
shis Inflrument makes apparvently to be feen, and
furiber delivers them to the Eye in their true and

_ bively colowr ; as they are in the Heavens, in

which the fplendor of fome is as the Sun in bis
moft glorious Beauty. : o

This Glafs bath alfo a maft excellent ufe in obfr-
ving the Body of the Moon in time of Eclipfes, for
it augments it manifold, and moft manifeftly fhews
the true form of the cloudy [ubftance in the Suns
andby it is feen when the fhadow of the Earth-be~
gins to eclipfe the Moon, and when totally fbe is.over-
fradowed.  Befides ‘the Caleftial Ufes which are
mady of this Glafs, it bath another Noble Property,
i far exceedeth the ordinary Perfpective Glaffes,
which age ufed to fee things remote upon the Earth :
For as this Glafs reacheth up to the Heavens, and
excelleth them there in bis performance, [o on the
Earth it claimeth prebeminency, for the Objecls

- which are fartheft remite, andmoft obfcure, are feen

plainer than thofe which are near at band, [corning

, @ it were all [mall and trivial fervices, a5 leaving
thews t an inferionr belp : great ufe may be made of

this Glafk in difcovering Ships, Armies &c. Now he
apparel or parisof this Inftrument or Glafs is mean
. H o o
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or fimple, which makes it the mere adwirable ( fee-
ing it performs fuch great Service) having bus 4.
Corvex Glafs, thickyt in the middle , to unite and
amafs the Rays, and make the Object the greater :
to the augmenting the vifusl Angle, as alfo a Pipe on
Trunk to amafs the Species, aud binder the greatnefs.
of the light which i abeut it :.(to fec well, the -
Object muft be well inlightened, .and the Eyein.
obfcugity : then there is adjoyned uuto it & Glaf} of a
Jhort fight o diftinguifb the Rays, which the other
would make more confufedif alone.. Asfor thepro
postion of thafe Glaffes to the Trunk, thaugh shers be
certain Rules to make them, “yet it is ofven by bazard
that there i made an excellent one, there bring fo
maeny difficulties in the allion 5 thetefore many onght
#0 be tried, feeing that exalt proportion in Gesmetris
~eal Calculation cannot ferve for diverfity of fights
n ihe Obfervation. e T
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PROBLEM LxVIL

Of the Adamant or Magnes, and the Needles sosch-
ed therewith. ‘ ,

Ho would believe, if he faw not with his
, Eyes, that a Needle of Steel being once
touched with the Magzes, turns not once, not a
year, but aslong as the World lafteth , his end
towards the North and South ; yea though one
remove it, and turn it from its pofition, it- will
come again to his points of 'Nogth and South?
Who would have ever thought that abrute Stone,
black and ill formed, touching = Ring of Iron,
fhould hang it in the Air, ‘and that Ring fupport
a fecond, that to fupport a third, and fo unto 10,
12, Or more, according to the frength of the May-
nes 5 making as it were aChain without a Line,
without fouldering together, or without any o-
ther thing to fupport them onely s but a moft o¢-
cultand hidden vertue, yet moft evident in‘this
effect, which penetrateth infenfibly from the firk
to the fecond, from the fecond tothethird, e+

Is it not a2 wonder to{eethat..a Needletouch-

ed once will draw other Neadles ; and fo a Nail,
the point of a Knife, or other pieces of Iron?
Is it not a pleafure to fec how :the Mugues will
turn File-duft, or move Needles, or Nails being
upon a Table, or upona picce of paper? For as

foon asthe Magues thrns or movces over, it moves

H 4 alfos
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alfo: whoisit that would not be ravithed as it
L . werctofee ahandof
P " Iron write upon a
\. ' Plank, without fee-
ing  the  Magnes
. which caufeth that
' motion behind the
\/. | Plank, or to makean
, Image of Tron to run
) . vwpand downa Tur-
v I X ;;t h ‘now infinite of
. §-.x " fuch inventions is
0 & proper to be extra,
NG T ﬁ'&ecf from the pro- -
1" petiesof the ge
- B = 7 m’;- ] 2
- What is these in the World that is more capa-
pble to caft a deeper aftonifhment in our tmngls
than a great maffic fubftance of Iron to hang in
~ the Air in the midft of a Building without. any
thing in the World touching it, but only the Air3 .
Asf{ome Hiftories affure us that by the aid of a
Magnes or Adamant, placed at the Roof of one -
of the Turkifh Synagogues in Meca, the Sepu.l_q-
 chse of that infamous Mahomet r¢fts fufpended in
the Air; and Pliny in his Natural Hiftory writes
ghat the Axchite@or Democrates did lfegm to
vault the Temple of Arfince in Alexandria, with
 fiore of Magnes to produce the like deceit,to hang
the Sepulchre of that Gaddefs likewife in the air,

I fhould pafs the hounds of my counterpoife,
if Fhould divulge all the feergts of this .s«;;i |
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and fhould expofe mry felf to the laughter of the
Wotld, if Ithould brag to fhew others thecaufe
how this appeareth, than-in its own natu-
ral (ympathy; for why is it -that a Magnes
with one end will- cat the Iron away, and at-
trat it with the other? From whence cometh
it that all the Magnes is not proper to give a true
touch to the Needle, but onely in the two Poles
of theStone : which is known by hanging the
Stone by a thread in the air until it be quict, or
placed upon a piece of Cork ina Dith of Water,
or upon fome thin Board, for the Pole of the
Stone will then turn towards the Poles of the
World, and point but thi§Nortlr and Seuth,and’
{othew by which of thefe ends the Needle is to -
be touched ? ‘

From whence comes it that there is a variation
in the Needle, and pointeth not out truly the
North and South of the World, butonly in fome
place of the Earth?. v

How is it that the Needle made with pegs
and inclofed within two Glaffes, fheweth the

- height of the Pole, being elevated as many de-

grees as the Pole is above the Horizon ?

". What's the caufe that Fire and Garlick takesa~
way the Property of the Magnes? There are
many great hidden Myfteries in this Stone, which

~ have troubled the Heads of the moft Learned in

all Ages, and to this time the World remains igw
norant pf dcglaxing_ the trite aufe thereofe

‘Some fay, -th;tt by help-of the Magues per-

fons which are shlent may know cach others

mind,
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mind, asif onc being here at London, and ano-:
ther at Pragae in Germany, if each of themhad
a-Needle touched with one Magnes, then the vir--
tue is fuch that in the fame tiroethat the Needle:
which s at Prague thall move,, this that isat Eog-
don (hall alfo; provided that the parties have like:
fecret Notes or Alphabets, and the obfervation be.
at afet hour of the day or night; and when the
one party will declare unto the other, then let
that party move the Needle to thefe Letters
which will dedlare the matter to the other, and
the moving of the other parties Needle fhall open
his intention. e S ‘
" The invention is {ulffile, bic 1doubt whether -

#:the World there can be found fo greata Stone,
or fuch a Magues which carries with it fuch vir-
tue : neither-is it expedient, for Treafons would
be then too frequent and open. 2 .

Cramination,
T He Experimental Difference of Rejeltion and
- L Aitraltion proceeds not from the differemt
Nature of Stonex, bus from e’ Quealssy of the Iron's
and the virtue of the Stone confifieth onely and-efpeci-
wilpin bis Poles, which being banged.-in the dir turns
one of bis ends always naturally sowards the Soush,
and the other towards the North: but if a Rod of
Jron be touched with one of the ‘endistheresf, it bath
Phe Like property in turning Novih andSouth, as the
. ' Magnes
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Magneshath: Notwithftanding the end of the Iron
Rod touched, bath a contrary pofition, to that end of
the Stone that touched it 5 yet the fame end will at-
traél it, and-the other endreject ity andfo contrarily.
* This may eafily be_experimented upon two Needles
tonched with one or different Stones, shough they bave
one and the fame pofition 5 for asyou comeunto them
apply one end of the Magnes near unto them, the
North of the one will abbor the North of the other, but -
the North of the one will slways approach to the Sonth
of theother = and the fame affection i in the Stones
shemfelves: Far the finding of the Poles of the Mag-
nies, i may be dome by bolding a fmall Needle betreen
your fingers fiftly, and fo moving it from part-topart
ovér-the Stone, unti.
“ fballbe one of the Poles of the Stone which you may.
markout s in like manner find out the other Pole. Now
tofind out which of thofe Polé:"o‘ North or South,place
& Needle being touched with one of tbe Poles upon a
fmooth Convex Body, (as the Nail of ones Finger, or
fouch-like ) and mark which way the end. of the Needle
that was touched turnesh : if tothe Sontb, then the -
point that touched it was the South-Pole, &c. and it
# moft certain, and according to Reafon and Experi=
ence, that if it be fufpended in zquilibrio in the Air,
or fupported upon the Water, it will turn contrary o0
the Needie that toucheth it & for then tbe Pole that
&a: marked for the Semth fball surn to the Nerth,
&e,

Lot

PRO-

PRIV I

14t be beld perpendicular, fontbat .
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" PROBLEM LXVIHL

- " Of the Properties of [olipiles "or Bowels to blow
,‘l’, ‘Hefe are concave Veffels of Brafs or Copper
, or other material, which may indure the
Fire; having a fmall hole very narrow, by which
it is filled with Water : then placing it to the fire, *
before it be hot there is no efle& feen 5 but as
foon as the heat doth penctratg it, the Water be-
gins.torarifie, and iffueth forth with a hideous
and marvelous force s it is pleafure to fee how it
blowsthe fire with grearnoife. - _
B T, N Vitravis in hisfirl

k. Book of Architeciure,
. Cap. 8. approves
_ from thefe Engines,’
> that Wind is no .
<~ other thing than a
: quantity of vapours
"... 3and exhalations agi-

~ . T, -« tated with the air by
rarifa@ion and condenfation, and we may draw
.aconfequence from it, to thew thata little Wa-

« ter may ingendef a very great quantity of Va-
poursand Air: for a Glafs of Water thrown in-

- to an Folipile will keep blowing near a whole

B * hour, fending forth his vapours a thoufand times
' greater than it is extended,
I Now
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Now touching the form of thefe Vcflels, they
~ are not ‘made of one like fathion: fome make
them like a Bowl, fome like 2 head painted, re-
prefenting the Wind, fome make them like a
Pear : as though one would putit to roft at the
fire, when one would have it to' blow, for the.
Tail of it is hollow, in form of a funtiel, having
at the top a very little hole no greater than the
. head of a Pin. '
* Some do accaftom to put within the Zoli-
pile a crooked Funnel of many foldings, to the
end that the Wind that impetuoufly rolls to and
fro within, may imitate the Noife of Thunder.
Others content themfelves with a fimple Funnel
‘placed right upward, fomewhat wider at the
~ top than el{fewhere, like a Cone, whofe Bafis
is the mouth of .the Funnel : and there may be
placed a Bowl of Iron or Brafs, which by the
vapours that are caft out will caufe' it to
leap up, and dance over the Mouth of the -
bipzle.. .
PLamy, Some apply near to the hole fmall
Wind-mills, or fuch-like, which eafily turn by
reafon of the Vapours ; or by help of two oxmore
bowed Funnels, a Bow! maybe made to turn :
thefe Zoalipiles are of excellent ule for the mele-
ing of Metals, and fuch-like. o

Now it is cunning and fubtilty to fill one of
thefe Folipiles with Water at folictle a hole,and
therefore requires the knowledge of a Philofo~
pher to find it out : and the way isthus:

 Heat.
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- Heat the Zolipiles being empty, and the Aif
which is within it will become extreamly rarifi-
eds then being thus hot, thtow it into Water,’
and the Air wiltbagin tobe condénfed : by which
means it will'occupy lefs room : “therefore the
W tar will immediately enter -in at the hole to
avoid vacuity. - - Fhus you have fome Pra&ical
Speculation upon the HEolipiles ~ =

e

S

. P T T
‘V\JL,‘ LA a0

.. . PROBLEMLxIx. =
Of the Thermometes : or an Tufirument 10 ies
*Jue the degrees of Heat and Cald inshe dir.

¥ His Inftrument is like a Cylindvical Pipe of
. 4 - Glals, whichhath a Jittle Balior Bowl‘at -
the topfthe fmall end of - which is placed into a
Veffel of Water below, as by the Figure may bie
feen. e
. “Then put fome coloured Liquor info the Cy-
lindrical Glafs; ‘asblew, reds yellow, green, of
fuch-like: fuch asis not thick. Ttiis being dorie}

- the ufe may be thus. T L N
* Firft, I fay, that as the Air incloféd in the
Thermometer is tarified or condenfed, thé Water
will evidently alcend or defcend inthe Cylinder:
"which you may try eafily by carrying the Ther-
mometer-from a place that is hot unto a place that
s cold, or without removing of it if you (oftly -
-apply the Palm of the Hand upon the Ball of the

Thermo-
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Thermometar : the Glafs being fo thin, and the
Air {o capable of Rarifation, thatat the very.ins
ftantt you may fee the: Water defcend 5 and your
hand being takena way, it will foftly afcend to
his former place again.  This is:yet .more fenfi»
ble. when. one. heats the Ball. at- the top with
hisbreath , ggifone . . . .
‘wouldfayawordin . . .9 . . ¥
hisear, tomakethe = f: . [
Water todefcend by, i Jf i
Command, -andthe - f - ..
seafon of thismotion |- - B ;-
isy that the Air heat- - G ,
ed in the Thermame-. W . - §¥4
ter, doth rarifie apd. .S T
~dilate, requiringa . .- .
greater place 5 hence prefleth the Water, and cau-
feth it to defcend : contrariwife when the Air
cooleth and condenfeth, it occupieth lefsrooms
now Natureabhorring vacuity, the Water nata>
rally afcendeth. -~ = & S
- Inthe fecond place, 1fay, that by this means
one may know the degrees of Heat and Cold
which arein the Air each hous of the day 5 foraf~
much as the exterior Air.is cither hot or cold, the
Air which isinclofed in the Thermometer doth like-
wife either rarifie or condenfe, and thereforethe
Water afcends or defcends; {qyou fhall fee that
the Water in the morning is mounted high, af-
terward by little and lictle it will defcend towards
noon or mid-day; and towardsevening it will a-
gain afcend : foin Winter it will mount fo high,
thatall the Cylinder of the Thermometer willf lelc

o . ull,
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ull, but in Summer it will defcend fo low that
fcarce there will be pexceived in it any water at all:
Thofe that will determine this change by
numbers and degrees, may draw a Lioe upon the
Cylinder of the Thermomeser 5 and divide it into
4 degrees, acoording to the ancient Philsfopbers,or
into 4 degrees, according to the Phyficians, dis
viding each of thefe 8 into 8 others, tor havein
all 64 divifions 5 and by this way they may not
onely dittinguith upon what degree the Watet
afcendeth in the moming,at mid-day, and atany
other hour : butalfo one may know how much
one day is hotter or colder than another, by mar<
king how any degrees the Water afcefideth or
defcendeth, onc. may comparé the hotteft and
coldeft days in a whole yeartogether, with thofe
of another year :. Again one may know how
much hotter ene room is than another, by which
al{o one might keep a Chamber, a Furnace, a
Stove, drc. alwaysin an equality of heat, by ma~
Kking the water otfhe Thermometer rett always ups
on one and the fame degsee.. In brief, one may
judge in {ome meafure the burning of Fevers,
and near unto what extenfion the air can be rari-
fied by thegreateftheat. . 3

Many make ufe of thefe Glaffes to judge of
the Weather : for itis obferved that if the Watet
fall in 3 or 4 hours a degrec, or thereabout, that
-xain infueth, and the Water will ftand- at that
ftay until the Weather change : Mark the Wa.
ter at your going to bed, for if in the morming i¢
- hath delcended, rain followeths but if it be

. ‘ mounted
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mpunted higher, it argueth fair weather : o in

very cold weather, if it fall {uddenly, it is fnow;

erfome fleckey WCa\thet that will infue.

PROBLEM L¥X.

Of the Proﬁm;a;; of HumaneBodiei, of Statwesy
- of Colofiusy or buge Imagesly and. of menftrous

- Gi“tl . )

Trbagoras had reafon to fay, That Man is.the
- meafure of all things :

 Firft, Becautfe he is the moft perfect amongt all |
bodily Creatures; and according to the Maxime

of Philofophers, That which is moft perfe&, and
the firft in Rauk, meafureth all the reft.

Secondly, Becaufe in effeét the ordinary meas
fure of a foot, the inch, the cubit, the pace, have

“taken their names and greatnefs from Humane
Bodies. ,

Thirdly, Becagfe the fymmetry and concor-
dancy of the .parts is fo admirable, that all
Works which are well proportionable , as
namely the building of Temples, of Ships, of
Pillars, and f{uch-like pieces of ArchiteCture,
are in fome meafure fathioned and compofed
after his Proportion. And we know that the

Ark of Nosh, built by the Commandment of

Gad, was in length 300 Cubits, in breadth g0
Cubits, in height or depth 30 Cubits, {o that the
length contains the breadth fix times, and ten
times the dépth: Now a Man being meafured,

- I you
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you will find hiti to bave the ﬁame pmperfioniw
length, breadth; end depth.

 Vilalpandws treaving of ¢ Tcmpie of Sols
amon (that Chieftain of Works) was modulated
all of good Architeciure, and curioudly to be ob-
ferved in many pidces tokeep the fime propor-
tion as the Body to his parts : {o that by the
_greatnefs of the Work, and propontionble fn-
wetry, fome dare affure themfelvesthathy know-
ledge of one onely part of that building, one -
might know all the mcafures of that goodly Stru-
Gure. .
Some Archztea: (a.y that the Foundation of
Houfes, and Bafis of €Columns, are as the Foat 5
the Top and Roof as the Head, the seft ag the Bo-
dy. Thefe which have beea :lomstebst more
curious, have moted that as in humane Bodies
the parts aze unifords, as the Nofe:, the Mouth,
@ thefe which are double are put on one fide
or other, witha parfed eguality m.the fame Ar-
chiteiure.

- In like mamer fome have beet yet fnrmore
curiousthan folid s somparingallthe Ornaments
of a Corinth to the parts of .the Face, as the
Brow, the Eyes , the Nofe , the Mouth ; the
rounding of Pillars to the wtithing;of Hais, ths
Channcls of Columns to the Foldings of Wo—
mens Robes, ¢,

-Now building bcmg a Wok of the beﬁ Arw,
 there is mugh reafon why manought to make his
imitation from the chief WOrk of Nature, wlucb
B man.

Hence it is, that Vitemvin in his Third Book

' and
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- anddllthe belt Arebiretles treat of the proportion

of man 5 amdngft-othets, Albert Durens hath-
inade a whole Book of the' meafures of Mins
Body, froin the Foot to the’Head 5 let them
tead it who Will, they may ‘havé a. perfect
knowledge theteof. - But T will content my felf;

- and it may fatisfie (Griie; with thae which fol--

loweth.

" Firft, thelength of a man well ‘made; which

+ cothmonly s called height, i3 “equat to the di-

france from one'end of his fitigit” éo- the other 4
when the Aﬁng’ axé exfended’ as wide as they

maybe. : N _
* Sécondly, if 2 man have his Feet 41d Hands
exterided orcfitetchied in fortn"6f 8, Audrews
Crofs, placing one foot -of a:'li'bi't‘o? Comipaffes
upon his Navil, 6nié may deftyibe a Ciscle whicl('i

By

-~ will pafs by the gndsof his Harids and Feet, an

drawing Lineshy the terms of the Hands and
Feet, you havea Square withiwa'Clecle. *

“Thirdly, thiebreadth of Map, or the pacé
which is frond one fide to another 5 the Breaft,
the Head, and the Neck, make €he fixth part of

all the Body takgirit length ot height.

*Fourthly, the Jength of the Face is equal to
the length of the Hand, taken fiom the fmall of
the Arm’ untq the extremity of the longeft Fins

g"‘ffift’h!y», the thicknefs of the Body taken from

thie Belly to the Backs the one or the other is the

tenth part of the whole Body, or as fome will

haveit, the ninth part, liedelefs. .~ = =

_ Sixthly, the height olf the brow; thelength lclif
- ' 2 the
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‘the Nofe, the fpace between- the Nofe and the

Chiu, the length of the Ears, the greatnefs of -
. the Thumb, are perfeély equal one to the other.

.. What wonld youfay to make an admirable re-
port of the other parts, if I fhenld reckon them
“intheir leaft? By in that I defire to be excufed,
and will racher extraét fome conclufion upon
that which isdelivered. ™ |

- In the firft place, knowing, the proportion ofa
Man, it is calig ta Painters, Image-makers, &

perfely to proportionate their works andby

de moft evident, that which is re-

the fame is 1 , :
lated of mé%a'gés’ana Statues of Greece, that
upon a day divgrfe Workmen having enterprifed
to make the Face. of a mdﬂ;ilgéiq%f@ﬁmd. one
. from an‘qthcx,ir‘x;Eujidry,pla¢§s,'=,al,l :
made and puf togéther,  the Face was found in a
moft lively and true proportien, . . -
" Secondly, It is a thing moft clear, that bythe
help of proportion, the Body of Hercnles was
meafures by "t?)é knowledge of his Foot onely,
a'Lion by his Claw, the Giant by, his Thumb,
and a Man by any part of his. 'Bofly. “For fo it

was, that Pythagoras having meafured the lerigth -

~of Hercules foot, by the feps which were left up-

. onthe ground, found out all his height : and fo .
it was that Pbidias having onely the Claw of a
Lion, did figuré arid draw out all the Bealt accor=

ding to his true type or form, -fo the exquifite

 Painter Timantes, having painted a Pygmey or'

Dwarf, whichhe meafured with a fadome made
with the inch of a Giant, it was fufficient to know
the greatne(s of that Giant. e

the partsbeing,

ﬁi

To
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~Tobethort, we may by like method come ea=.
fily to the knowledge of many fine Antiquitics
touching Statues,- Coloffus, and monftrous Gi~-
ants, .onely fuppofing one had found but one on-.
ly part of them, as the Head, the and, the Foot,
ot fome Bone mentioned in ancient Hiftories. =
e
¥

| Of Statues, of Coloffs, o bygé Imagess..” .

T Trruvins velates in his fecond Book, tha the

'V Archite@ Dinocrates being -delirous to_put

out to the World fome notable thing, went to; -
Alexander the Great, and propoled unto him a,
high and {pecial piece of work which he had pro-

, jedted : As to figure out the Mouat Athosinform
of a great Statue, which thould hold in his right,
hand a Town “capable to receive ten thoufand'
men; and in-his lefthand a Véffel to, reccive all

~ the Water that floweth from “th¢ 'Mopntain,
which with an Esgine fhould be caft into, the

. Sea. Thisisa pretty projet, [aid Alexander ;.
. buc becaufe there was not field-room thereabout
to nourith and retain the Citizens, of that place,
flexander was wife not to ‘entertain the Des

F hgn, . T L - 0
} . Now let i¢ be. required of what greatnefs this

S 2R

Statue might have been,’ the Towniin his right
' hand, and the Receiver of Water in his lett hand,
if it had been made. : o
For the Statue, it could not be higher than the

~ Mountain it felf, and the Mountain was about
t a mile jn height plumb " or parpendicular 3
: AR O T " therefore

-

'
[,
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therefore the Harid of this Statue ought t6'be
the 1oth part of hisheight, which would be 500
foot, and fo the breadth of his hand would be:
250 foot, the length now multiplied by the
breadth, makes an Hundred twenty five thoufand
fquare feet, forthe quantity of his hand to make
the Townin, to lodge the faid 10000 men, al-
lowin§ to each man nearahout 12 foot of (quare
ground : Now judge-the capatity of the other
parts of this Colgffis by that which is already de-
8econdly, Plinyinhis 34 Book of his Natural
Hiftary, fpeaks.of the famots Coloffis that was
at Rbodes, between whofe legs a Ship might pafs.
with his Sails open or difplayed, the Statue 'be-
ing of 70 cubits high : and other Hiftories te- -
port that the | mrz; having broken it, did load
§00 Carhels with the Metal of it.  Now what
might be the greatnefs and  weight of this
Sz © LR T
- For anfwer, Ttis ufually altowed for 4 Car
mels burthen 1206 pound weight ; therefore all
the Coloffs did weigh 108‘00;_50"pbund,weig,ﬁf.
which is ten hundred and fourfcore _thogi{a}n'&
poimd weighe. e
. Now according to the former Rules, the Head |
being the tei;di'¥art of the Body, this Statues,
- Head thould be'of 4 cubsics, that isto fay, 10 foof,
and a half, and feéing that the Nofe, the Brow,
and the Thumb, are the third part of the Face,
his Nofe was thtee foot and a half Tang, and fo
much alfo was his Thumb in length ; now the
thicknefs being afways the third part of the
Y - lepgth,



Potbevaticad Reereabion. -xvg
iﬁngth, it ﬂmuidfeam thau hxs'nhﬁmb wasafoot
#hick at thaldafki: - j
- TFhirdly, fl‘hnfald Phny in 'the fame place ré-
ports that Nevadid caufe to toms out of Francs
igto Baly;: a’brave and bold Statue-maker ealled
Zenodecnk, to'zrolthith a Coloffis of Brafs, which
was madamf v2o0qfootinhel 6 which -Nere cau-
{ed tobepuibted in the fame . Now would

you know the greatnels of the Mﬁmbers of this

Cﬂlqﬂ%s? Fhe hreadth would be 9o foot, his

. Bace 12 foaty: his- Thumb and his Nofe. 4 fobt,
: mcordmgsto the »ptopomon bofote delivered.

'+ ThusIhuvea fairfield or ﬁzb)c& to extend

ﬁ:lf npon, i but it isupon another oceafion fhatiz '
was undertekens - Let usfpeak therefore a word
tmxchmgnhc Gua.nts, and rhm pafs away to the
tmtccr. .

Gf Mmjlram & IANTS.: =

: Yﬂn will hanﬂy believe all: that whxch I~ fay
tonching, this, neithes will I believeall that
which Authvors fidy upon this Subjedt : notwich-
fanding yew nor & cannot demy but that long ago
there havebeon Mon of -4 moftprodigiousg et~
nefs:: for the HMaoly Weidingsiwitne(s thxs.nhétﬁ.
felwes; in Deakadii. that there was a certdin Qiant
gpiled Og; of the Toww of Babath, who'had @
Bed of Iron, the length thereof wasg cub:ts, and
mhxeadd: edbite .
 Soin ﬁaaﬁuﬂi of &ing!a, ﬁmpe 17 ehere B
mgnmn imade.df: Galmb,. whiofe hdight wat: 3
. L) palm

’



120 @athrmatical Recveations
palm, and 6 cubits, that ismore then g foot, h
wasarmed from the Head to the Foot, tand. ‘his
Curiafs onely,, with the Iron of -his Lance,
weighed five thoufand and fix hundred Shekels,
which iri our common Weight is aore than 233
pound, of 12 ounces to the pound. - Now it'is
certain, that thexeft of his Arms, taking his Tas-
get, Helmet, Bracelets, and other Axmour tdge-
ther, did weigh at, the leaft five huridzed pound,
a thing prodigious ; feeing that the “firongegt

~ man that now is, can hardly bear:200 pound:

yet this Giant carties this as-a Vefture without
pain. ‘

. Solinus reportéth in his § Chapter of his Hi- -
Tory, that during the Grecians War after a great
overflowing of the Rivers, there was found up-
on the Sands the Carcafe of a man, whofe length
was 33 Cubits, (that is 49 foot and a half) there-
fore according to the proportion delivered, his
Face thould be five faot indength, athing prodi-

fous and monftrous,

- Pliny in his 7 Book and. 16 Chap. faith, that
Anihe Ifle of Crete,: or Candy, a Mountain being
gloven by an Eath-quake, there. was. a Body
ftanding upright, which had 46 cubits of hiéight.
Semg believe that it was the bodyiof Orimor -
Othes, (but Ithink sather it was fome Ghoft, or
forte Delufion) whefe Hand fhould have been
g7 Yeot, and his Nafe two foot dnd a half lohgs. -

!

EIR VIS Y

hos
3

" But that which Plutarch ini the Life of Sentavisn
seports of, ismore ftrange, who fhith, That in

{imgy, 3 Mosasive Towh, swheréit:isthonght
N i

I S that
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" that the Giant Antheus was buried : Sertariusnat
- believing that, which was repoxted of his prodi-
. gions greatnefs, caufed his Sepulchre to be open-
' ¢d, and, found that his Body did contain hixty
Cubits in length; then by proportion he fhould
be ten Cubits, or fifteen foot inbreadths nine .
foot for the length of his Fage, three foot forhis -
Thumb, which is near the capacity of the Colgffis
at Rbodes. ‘
But: behold herea fine Fable of Symphorit Cam-
pdfins, in his Book intituled Hortus Gallicus, who
fays that in.the Kingdom of Sicily, at the foot of
a Mountain near Trepane, in opening the foun-,
dation of a Houfe, they found'a Cave in which
was laid a Giant, which held inftead of a Staff
a great Poft like the Matt of a Ships and going
to handle if, it moulder'dall into Afhes excepe
the Bones which remained of an exqeeding great
meafuge, that in his. Head there might he eafily
placed § Quarters of Corn,-and by proportion
it fhould feern that his length was 200 cubits, .or
300 foot s if he had faid that he had been 300
cubits inlength, then he might have made us be-
lieve that Neabs Ark wasbut great enopgh for his
Sepulchre, e I
“Who can believe that any man. ever.had. 20
«uhits, or 30 foot in length for his Face, and a

Nofe of ten foot long ? Buc it is very certain

:thyt:there have been men of very great flature,
2s the holy Scriptures before witnels, and mapy
BSuthors worthy of belief relate. o
.+ Jofephus Acofta in bis fisft Book of the Indian

’

Hiltory; Chap.19. 2 late Writer, reporteth, that

at
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4t Pern ' was found the Bones of a Glant which
“wi4$ 3 times gredter than thefe of ours are , that

is18tootsor there is ufually attributed to the rall-

ft 'ordinary man in thefe our cimes but fix foot of

length 3 and Hiftories are full of the defcription

of other Giants of 9, 10, and 12 foot of height,

and there hath bin feen in our times fome which

tiave had fuch heights as thefe,

~ PROBLEM LxXL
OF the Gane s the Palms ab Trap, 48 Bowles, Paid-
miails and athers. o R .

. sy~ He Mathematicks oftenfisddth place in fun.
- 4 dry Games toaid and aflitt che Gamefters,
though not upknown unto them s *hence by Ma-
‘thematical Ptinclples, the Gamesat Tennis may
b aflifted, for all the movi::? in it is by righi
‘Lines and Refle&ions, ' Frotd whence comes it,
~that from the appearances of flat or convex Glaf-
* fes; the produ&tion and refletion of the Species
are explained? Is it not by Right Lines? In the
mie-propottion one might fufficiencly deliver
‘the motiort ¢f a Ball or Bowl by Geomstrical
- Lines and Afiglés. T
"+ Bt the excrcife, experience, and dexterity of
the Player feems more in this adion thari any o~
ther Precepts: Notwithftanding T will deliver
‘here forne Maximes, which being veduced to®Pra-
Gice, and joysied to Expericnce; will give adgﬂﬁt ‘
’ advan-
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advanta%g 10 ‘thofe whxch wmﬂd makc u(?;of*
- thqm in {tich gamminigs, "
"And the: Rut Ma- ‘
- ximeis thos #*When -~ ©
a Bowl toucheth a-
nother Bowl, or
when a Tr -flick
. ﬁnkcth the B4 i1, eHe -
: movmg of the Ba]l is. . T
made ina ight tine, . . ‘ﬁ‘?‘" S
which is drawn
from the Centee of the Bow! %y t’nc pomt of ¢ cone
tm eacy. T
) emndly, ‘In'altkind of fuch motio'n, whctra ’
Ball or Bowlrebounds;be it either agamﬁ ded,
a Wall, upon”a Drum, a Pavement, of upoﬁ a
- Ridket, t ufcmcxdent Angle is alwzys equal to the
i ~¢Xnglq of refte@ion.
"Now fotlowwg fhefe Mmrhé:, lt xs eaﬁe to -
conclude, o
. Firft, Towhat part of thie Wcod or Wall ore
' ma.y ‘make the Bow! of Ballgg toxcﬂe@c or rea '
: bound to fuch 1 place as one would, . ¥
Secondly, How one may taft aBow upoti anoé
. thek, in fuchi fort that the firft or ‘e fecond (halk
§g and meet with the.third, kér:pmg the teﬂeJ
on or Angle of mcxdendeequa} ~
Thxrd‘ly N _Qw one rmay ¥ ouch 4Bowl to fend
it.to what part’onc pleaffthi’:  fuchand many
other practices tdy be dong. Af 'theexercifes at
Kcyls there muﬁ ¢ taken heed that the mofion
ﬂa ckor diminith by lietle and little, and’ may- ‘be
mtcd t’hat the Mamme: of Reﬂc&xons cafmoa l;e |
exally

h‘.

-44 m«mn» .-'-9
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exa&ly obferved by local motion, as in thebeams -
of light, and of other ‘qualities, whereof it is
neceflary to fupply it by induftry or by firength 3
‘otherwift one may be fruftrated in that refpect. -

' PROBLEM LXXIL .
Of the Gmé of Square Formsn
N}lmbers have an admirable fececy, diverfly

applied, asbefore in part isfhewed, and -
bere I will fay fomething by way of Tran{muta-
tion of Numbers. R _ g
~ It is xeported that at a certain paffage of. a
fquare form, there were 4 Gates oppofite one'to
another 5 that is, onein themiddle of each fide,
and that there were appointed ¢ mien® to defen
“each front thereof, fome'at the Gates, and the
other at each cogner or Angle, fo-thateach An-
~ gleferved toaflift two Faces of the fquare, if
need required: Now this fquare paffage being
thus manned to have each ﬂdc 9, it ‘happened
that.4 Souldiers. coming by, defired of the Go- *
vernour of the paffage, that they might be en-
tertained into fervice, who told them he could
nat admit of more than ¢, upon each fide of the -
 fguare : then one of the Souldiers being verfed in
- the Art of Numbers, faid, that if he would take
them into pay, they would eafily place themfelves
amongft the reft, and yet keep ftill the order of
95 for cach face of the {quare to defend the A‘p’o
- ‘ R -gles

P
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gles and Gates, to =~ - A
which the Gover~ = o

nﬁt e e T 3';}‘"57;4, T3

‘thefe Souldiersbeing |3 2 314 2 %

‘there fome . few 313 s‘s‘ ?.:

v, Thed ot sl aler
their fervice, but in- ; [’é]; ; 2 12 lz :4
i r;‘o Zoofr A xpAor )

move  themfelves, '

and fo laboured with forne of the reft, that each
of thefe four Souldjers took away his Comrade
with him, and {0 departed s yet left to defend
cach fide of the paflage, and how may this be?

“It’sanfwered thus: In the firft form the men
were as the figure 4, thén eachof thefe 4 Souls
* diers placed thernfelves at-each Gate, and* réirio-
ving one man from each Angle to each Gate,then
would they be alfo g in each fide, according to
the figure B. Laftly,thefe 4 Souldiersat the Gates
~ take away each one¢ his Comrade,and placing 2 of
thefe men which' are at each Guteto each Angle,
there will be ftill ¢ for each fide of the {quare, ac-
cording to the figare C. * In like manner if there
were 12 men, how might they be placed about a,
Square that the firft fide thall have 3 every way,
then difordered, fo that they might be 4 every
way 5 and laftly, being tranfpofed might make
évery way? And this is according to the Figures
FGH. - PR

] e
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. PROBLEM LRiiL =
Hom-to make the String of 4 Viol fnfibly fhaks;

 withous any ane toucking 12

’I‘ His is a Miracle in Mufick, yet eafie to be
1 experimented. Take a Vipt; or other In:
firurvent, :nd chioofe two Strings, 0 that there
be one between thein' 5, make thefe ’tprninE{
agree in one and che Tame tune’ - thign, thiove the
Viol-bowe tipon the greater Strihg, and you fhall
fee a wonder : for in the famé time that that
fhakes which you play upon, the other will like-
wif¢ fenfibly thake without any one'touching ity
and it is more admirable that the String whichis
between them will not fhake at all :"and if you
put the firft Strinfg to another tuné of note, and
loofing the pin of the String, ot ftopping it with
your finger in any frét, the othier String will not
fiake : and the fariie will happen if you.take.two
Viols, and firik¢ upon a firing of the one, the
ﬁﬁgg of the other will fenfibly fliake, .
" Now it may be demanded, how comes this
(haking? Isit in thé pccult fympathy, or isitin’
the ftringsbeing wound up to likenotes or tunesy
that fo eafily the other may receive the impreflion
of the Air, which isagitated or moved by the
fhaking or the trembling of the other? And
whence is it that the Viol-bowe moved upon the
firft firing, doth inftantly in the fame time move
the third ftring, and not the fecond, if the caufe
' ' : be
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be not either in the firft or fecond ? I-leave to-
others to defcanton.

Eramination.

IN tbis Examination e bave fomeshing elfe toimas~
 gine tban the bare [ympathy of the Cords oneto
another ¢ for firft there ought 10 be confidered the
 different effect that it produceth by extention upon one -
aud the fame Cord i capacity :~ then what might be
prodeced upom different Cards of length avid bignefs
40 make them:aceordin e Unifoneer Oftavo, or fome: -
&”f% z;;mmédxm s shis being watnr ally m.?’f'mf}" '
3t will be facil tv.lay open a way to the kuondedge of
the trase and irm,w/i;tfcaufe af{bis nobﬁ and admir .
rable Phoenomeny. Now this will fenfibly appear
woben the Cords ave of equal lengeh and.greatnefs,aud -
Jot 2an Unifones but when the Cords differ from
their equality, iv will be lefs fenfible : benceinone and
the fume Tafiruraents,Cords a3 a Unifone foallexcise or
Jhake mose thaw that which is at an 03 sve, and more .
than thofe which are of an intermediate proportionad
Confort: as for the other Gonforss shey ave not exengpt-
ed, though the effeéi be wot [0 fenfible, yes mavein oo
than in another : and the Experémen will feens more.
* admivable in taking swo Lates, Viols, &c. and in
Jetsing them to.one sune : for then in touching the Cord
of the one, is will give a fenfible motion to she Cord of
theotber : and not anly fo, but #lfo & Harmany.

. PRO-
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P ROBLEM LxxIv.

| Of -5 Veffel which emmpains three [eoeral iét_td; of
. Liquor, all pus in at one Bung-bole, and dravm
- ont &t one _‘I’a}f[epg‘ral{yf.bitlgont m’i&mre'. R

1 He Veffel is thus tade, it muft -be divided
¥ ' info three Cells, for to .contain the three -
Liquors, which -admit tobe Sel; - Glaret, and-
“White-wine : Now in the Bunig-hble there is-an - -
Engine with three Pipes, - cach excedding to his- -
proper Cell, into.which there is put 4 Broachior.
Funnel pierced itx three places, in fuch for€, that
phacing one of the' helés right againft ‘the pipe

“which anfwerethunto hifn; thé ather tWo pipés:

" are ftopped 5 then when it is full, turn the Fun-
nel; and then the foxmer hole will be ftopped, and
another open, to caft in othér Wine without mix- '

ibig it with the other, B PR S

-“Now to draw out allo without mixture, at:

_ thebottom of the Veffel there muft be placed a

Pipe or Broach, which may have three Pipes ;
and a Cock pierced with three hioles {0 artificial-
1y done, that turning the Cock , the hole which

“anfwereth to fuchot the Pipes that is placed at

the bottom may iffue forth fuch Wine asbelong-

“eth to that Pipe, and turning the Cock toano-

ther Pipe, the former hole will be ftopped s anfd .
- . o ' o

[



-

sgaﬁ)ematttal nmmw 19
fo there will iffue T
forth andther kind - '
of Wine withoutany
mixtures 5 but the -
Cock maybe o or- |

dercd that there mdy |
come out by it two
Wines . together, of ,;

“all three . kinds at —~,~..., :w;ig L
Conce: butit feems i |
_ bcﬁwhcn thatin one Veﬂ}.;} aiid at ong "Cock, 2

man may draw feveral kin

sof Wmc, and which
hc plca(éth to dnnk :

DA,

. PROBLEMLXXV.‘
| Of Bumihg-Gla[m S '._{_:-

N thxs in (‘umg Difcourfe I willhew the inven=
tion of Prometbens, how to fteal fire from Heae

- ven, and bring it down te thie Earth ; this is done

by alittle round Glafs, or made of Steel, by which
one.may lighta Cand, and take it fanie, kip~

dle Fire-brands to -tnake thembum, melt Leady,

Tin, Gold, and' S:Iver, in a lit¢le time: With as

. great eafe as though it had been put intoa Cm-q

get over a great fire,
Have you not tead of Archzmede: of Sﬁ/mu
fa, who when he could not come to the Ships of
Marcells which befieged that place , to hins
der and impeach their approach, he flung huge
ﬁoncs by his Engines to h £k them into.the Scaé
an
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and transformed himfelf into Fupizer, thuhdef?
ing down from the higheft Towersof the Town,
his Thunder-bolts of Lightning into the Ships,
caufing a terrible burning, in 'dcf%itc;ef Nepmne
' D - and his Watry. Rés
W\ ——— . gion: Zonsras wit-
- A4\ | neffeth that Proclus 2
; brave Matheratislc
“ an; burned in che
i fame inamer. the
| Ships .of ¥iwizm,
.- which were come to

T S eg W"’:}?"‘
and daily experience may let you fce great cffets
of burning: for a Bow] of Cryftal polithed, or
aGlafs thicker inthe taiddle than at the edges,
will burn exceedingly 3 nay a Bottle full of Wa-
ter expofed to.¢ite Son, will ‘bam when the Sun
fhineth hot; and children ufe with a Glafs to
by Flics whith ave againft tire Walls, and deix
felows Cleaths. - LA
. But this i nothing to the busaing of thofe
Glaffes whichare hollow,ndmely thofe which aré
of Steel well polifhed, acgording to 4 parabolical
or oval feétion. A fpherical Glafs, or that which
is according to the fégment of a Sphere, burns ve-
&y éffeéually about the fourth partof the Diame-
ter; notwithftanding the Parabolie and Eclip-
- tickfé@ions have a great cHet : by which Glaf-
#¢'s thete are alfo divers Figures reprefentedforch
totheEye. - o
. The caufe of thisburning is the uniting of the
. beatns of the Suh, which heit mightily in the
R ' .. point
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pointof concourfe or inflammation, whichis ei.
ther by Tran(miffinn or Refle&ion : Now it is
pleafant to behold when one breatheth in the
point of concourfe,or throweth fmall duft there,
or fprinkles vapours of hot Water in that place,
by which the Pyramidal point,or point of inflam-
mation is known. Now fome Authors promife
to make Glaffes which fhall burn a great diftance
off, but yet not {een vulgatly produced, of which
if they were made, the Parabolie makes thegrea-
“teft effedt, and isgenerally held to be the inven-
tion of Archimedes or Proclms. |
Maginus in the § Chap.of his Treatife of Sphe-
vical Glaffes, thews how one may ferve himfelf
- with a concave Glafs; to light fire in the thadow,
or near fuch a plase where the Sun fhines not,
whicH is by help of a flat Glafs, by which may
be made a percuffion of the beams of theSun in-
 to the concave Glafs, adding unto it that it ferves
to geod ulk to put fire to a Mine, provided that
the combuftible matter be well applied before the
ooncave Glufs; in which he fays true: but be-
caufeall the effedt of the pradtice depends upen
theplacing of the Glafs and the Powder which he
fpeaks not of : I will deliver here a Rule mose

gomeral. :

Huw one may place @ Burning-glafl with bis combu-
fiihbe matier, in fuch [ort, that at a canvenient hour
ef the day,she Sun fbining.it foall sake fire & bury.
’l'{‘ is certain chat the point of inflammation or
3 burning, is changed as the Sun changeth
place;and no more nor lefs than thethadow turns
_ K2 about

b,
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about the Style of a Dyals therefore have regard
to the Suns motion and his height -and place: 2
Bowl of Cryftal in the fame place that the top of
the Style is, and the Powdex or other combutti-
ble matter under the Meridian, or hour of 12,
1, 2,3, ¢ orany other hour, and under the
Suns Arch for that day: Now the Sun coming
to the hour of 12 to 1, 2,3>@-¢. the Sun cafting
his Beatns through the Cryttal Bow!, will fise the
material or combuftible thing, which meets in the
point of burning : The like may be obferved of
other Burning-glaffes. L

. @ramination,

IT i certain in the firft dpm of this Problem, that
' & Conical, Concave, and Spherical Glafies, of whas
matter foever, being placed to receive the beams of
the Sun, will excite beat, and that beas i [o much
she greater, by bop much it is near she point of con~ -
courfe or inflammation.  But that Archimedes or
Proclus did fire or burn Ships with fuch Glaffes, the
ancient Hiftories are filens, yea'themfelves fay no-
thing : befides the great difficnlty that doth oppofe it
‘in remotenefS, andthe matter that the effelt i to work,
spon. ~ Now by a common Glafs we fire things near
at band, from which it [eems very facil tofuch which
arelefs read, to doit at a far greater diffance, and fo
by relation fome deliver to the World: by fuppofition
that which was never done in aciion : this we fay the
rather,
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rather, not totake avay the maoft excellent and admi-
rable effelts which ave in Burning-glaffes, but to foew
the variety of Antiguity, and trwth of Hiftory : and
. & touching toburn.at agrear diftance, as Jaid of
Jome, it is abfolutely impoffible and-that the Para-
bolical - and Oval Glaffes were of Aychimedes and
Proclus invention i much uncerrain : for befides the
conftruttion of fuch Glaffes, they are more difficult
than the obtufé concave ones are 5 and further, -they
caft not a.great beat but neay at bands for if it be
caft far off, the effect is listle, and the beat weak, or
athermife fuch Glaffes muft be greatly extended to con-
trall many beams to amafs a fufficiens quantity of
Beams. in Parabolical and Conical Glaffes, the point,
of inflammation ought to concur in a point, which is
very difficult to be donein a due proportion. -Mare-
. ader if the place be fan remote, as # fuppofed before,
fitch 2 Glafs cannot be ufed but at a great inclination
of the Sun. by vobich the effedt of burning i diminifbed
by reafon of she-weaknefs of the Sun-beams.

" And bere may be noted in the laft part of this Pro-

. blem, that by reafon of obfRacles if one plain Glafs,

be not fufficient, a fpcond Glafs may be applied to belp

it : that Jo if by.one fimple refleltion it cannot be

done, yet by & duuble: reflection the Sun-beams may

be.caff into the fsid Cavertor Mine, aud though the
#¢flelted Beams in this caft be weak, yet upon 4. fii

sombuftible matter it will not fail 10 do the dfeds

. K3 - . PRO-
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 PROBLEM LXXVL

Containing many plesfant Quiffions by way of
Arithmesick, ¢

I Willnot infert in this Problem that which is
drawn from' the Greck Epigratns, but pro-
pofing the Queftion, immediately will give the
Anfwer alfo, without flaying to fhew the man-
ner how they areanfwered ; Tn this T will not
be tied to the Greek Terms, which Iaccount ot
proper for this place, neither to my purpole.
Let thoft that Will read Diophanta Sebeubitins
ngﬂ'E"dide and othexs, and they may be [atis~
€ds - ' . ' ' : T

of tbe Afs an? he Male.

I'l‘ happened that the Mule and the AfS upon a
| ‘day thaking a Voyage, each of thern carxied a:
Barrel full of Wine : now thelazy AGs feeling her
feIf over-loaden, complained’ and ‘bowed under
her burthen 5 which the Mule feeing, faid unto
her, being angry, (for it was in the time when'
Beaftsfpake) Thou ‘great Afs, wherefore com-
plaineft thou ? If I had but onely one meafure of -
that which thou carrieft, Ithould be loaden twice
as much as thou art; and if Ifhould give a mea-
fure of my loading to thee;yet my busthen would

beasmuchasthines -
. Now
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. Now how many meafuures did caeh of them
gasry ? Anfwer: The Muledid carry 7, maafures,
and the Afs § mealures: Foyif theMule had ane
of the meafuges of the Afles l@ading, then the
Mule would have § meafures, whighisdoubleto
4, and giving one to the Afs, . cach of them
would haxe edual busthens ; to wit, 6 meaGues

. apigce.

Of she Number of Sodiers that fonghs -befine
Yol Teop, | 0 e S RS

Hanm being asked by Hefiodys how mauy
: Grecian Souldiers came againl Trey 7 Ans -
fwered him thus : The Qxccims,.faigm
ade 7 Fizes, or had y Kitchios, and before eyem
ty Fire, or in every Kitchin there were 50 Broar
ches turning to roafta great quantity of Flath,and
each Broach hesl :Meat enpigh o fatisfie goo
men: Now judge how many men there might
be.  Anfwer: 3150005 that is, thyee bundred
and fifteen thonland roen < which is clearby moul«
tiplying 7 by 50, and the produd hy peo makss
fid3igop0. =~ 0 - :

 Of the Nubee of Crivvis that t520 Mesbad.

QGbn and Peserihad agastain nuweher of crowas:
FabuaAaid to.Peter, 3 yon.give me 10.0f your
~ewowns, Lihall have thrae cirries 4s imnsh as you
have : but Peter faidto Fohy, X yougiveme y0

of yourcxawns, I fhall nave saimesas much as

youbawe : How muchihad éach.of then? Ap- .
) ‘ K 4 fwcr,
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-fwes, Fobg had 15crowns and 5 fevenths of a
~crown, and Peser had 18 crowns and 4 fevenths
.of acrown. For if youadd 10 of Peters crowns
-to thofc .of Fobns, then fhould Fobn have 25
«yowns and § fevenths of a crown, which is tri-
:pleto thatof Peters, viz. 8, and 4 fevenths: and
 Fobin giving 10.to Peser, Beter fhould havethen 28 -
crowns, and 4 fevenths of a crown, which is
Qgimupla, or 5 timesasmuch as Fobn had left,
‘.- crowns.and § fevenths, \
In like manner two Gatnefters playing toge-

~ ther, 4and B, after play 4 faid to B, Giveme2

‘crowris of thy money, and I fhall have twice as

mich as'thou haft : and B faid to 4, Giveme2
arowns of thy money, and [ fhall have 4 timesas
®muach as thowhaft: now how much had each?An-

- fwer, Ahad 3and g fevenths,and B had 4 and 6

{evenths. .
o Abous the bour of igeday-

Ome oneasked a Mathematician what a clock
<) ‘it was; who anfwered that the reft of the
day.is four thixds .of that which 1s paft : Now
judge whataclock itis. Anfwer: If theday
were according to the Jews and ancient Romans,
which made it always tobe 12 hours, it wasthen
the 5 hour, and one feventh of an hour, fothere
temained of the whole day &%, that is, 6 hours,
and 6 fevenths of an hour, :Now if you take
the ; of §3,itis$’, oy 1and £ 7, which multi-

" plied by 4 makes 6 and'$, which is the remain-

der of the day, asbefore : but if the day had been
24 hours,then the hour had been-ten of the closg,
o E Lk an

\
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and two feventhsof an hour, which xs fgugd out

by diyiding r2,0r 24 by ;. -

© There might have been added many curious
Propofitions in this kind, hut they would be too
difficult for the moft part of People ; therefore I

have omitted them.

 Of Pythagotas bis Schollars.

PItbagom being asked what number of Schol-
-lars he had, anfwered that half of them ftu-
died. Mathematicks, the fourth part Phyfick, the
feventh part Rbetorick, and befide he had 3 Wo-
men: Now judge you, faith he, how many Scho-

lars Lhave. Anfwer: Hehad inall 28, thehalf

of whichis 14, the quarter of which is 7, and
the feventh part of which is 4, which 14,7,
and 4, makes 25, and the other 3 to make up the
28, werethe 3 Women. B

OF .the Number of dpples given amongft the Graces
andthe Mufeg 5 . ' '
Tondy s : S

: He Thyee Graces carrying Apples upon a
day, the one as many as ‘the other, met

with the Nine Mufes, who asked of them fome of
their Apples 5 fo each of the Graces gave to
. each of the-Mufes alike, and the Difiribation
- being made, they found that the Graces and the
‘Mufes had ene as many as the other: The que-
ftion s, How many Apples each Grace had, hamd
L oW
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how many they gave to each Mufe ? To anfwes
the queftion, joyn the mumber of Graces and
Mufes together, which makes 12, and {o many

Apples had each Grace: Now may you take the
Jouble, tripple, érc. of 12, that is 24, 36, e

- conditionally, that if cach Grace had but 12, then
may there be allotted to each Mufe but one onc-
ly; if 24, then toeach 2 Apples, if 26, then to
each Mufe 3 Apﬁlcs, and {o the diftribution' be-

ing made, they have a like number, that is, one

- asmany as theother. : -

_ Ofthe Tqﬂamenta:f 1t 3l of 'agying Father.

A Dying Father kft a thoufand Crowns 2
mong his two Children, the.one Bcjng les

‘gitimate, and the otheraBaftard; conditionely,
that the fifth part which his legitimate Son
fhould have, fhould exceed by 10 the fourth part
of that which the Baftard thould have ; Whae
was each ones part? Anfwer: The legitimate
Son had 577 crowns, and 7, and the Baftard 422
¢rowns and 3, now the fifth partof §77 and .y
ninths is 115, and £, and the fourth part of 422
- and 3 is 105 aud 5, which is le(s than 115 5 by
10, according to the will of the Zefator. '

Of the Caps of Creefis.

de‘x_: ,gavi,: to the Tc'rgglc of ‘the Godsfix
\_/ Cups of Gold, which weighed togather
#00 Drams, bug each Cup was heavier one than

them |

gnother by one Dram: How such did each of

..t‘
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tham therefore weigh ? Anfwer : Fhe firft weigh~
ed 102 Drams and ahalf, thefécond 101 Dyams
and a half, the third 100 Drams and a half, ,¢he.

fourth gg and a helf, the fifch 98 aed a half, and -
- the fixth Cup weighed 97 Dimams and a half;

which together make 600 Dnajs, ashefare. .
Of Cupid's Appless
C‘leid- complained to lusMthﬁl' tba; ?ciié’

Mufes had taken away his Appléss Clio, -

faid he, took from me the fifth pact, Bwerpethe
twelfth pare, Thatis the cighth. part, Melpomene
the tweaticth part, Brates the feventh part, Tanp-
amaner the Fowrth pawx, Bolybymmia 400k 3way
30, Uraniz 120,and Caligpe 3005 {otherewure
keft me but ¢ Appjes: How many had he in allag
thefirft 2. Lamfwer 3360. IEEE

Lhere sre in infiaicc of fuckitibe Qeianr -

wwug(t ibe Greak Bpigrass ¢ bt § wold be wegiese
Sams 30 exprefi ehem d > T will wely. add one vioee;

and Joew o generah@ide far ell themifte - . 0 ‘

| Of « Mous dgr.

Man was fid to pafs the G th passof -his

Life in Childhood, the fourth part in his
Youth, the third part in Manhood, and 18 years
befidein old Age : What might his Agebe? The
Anfiver is, 72 years: which, and all others, is
thus refolved : multiply + 4 and } together, that
is, 6 by 4 makes 24, and that again by 3 makes
’ ' . 72,

i,



40 - Pathematical Becopation,.
72, then take the third part of 72, which is 24,
the fourth partof it, which is 18, and the fixth
partof it, which'is 12, thefe added together

- wmake 34., which taken from g2 refts 18, this di-
vided by 18, (fpoken in the Queftion) gives 1,
which multiplied by the {um of the parts,»iz.72,
makes 72, the Anfwer as before. .

Of the Lion of B;'onzc placed upon a Fountain with
" this Epigram: ' o

O_llt of my right Eye if Ilet Water pafs, I can’
fill the Cifternin 2 days s if I let it pafs
out of the left Eye, it will be filled in 3 days: if
it pafs out of my feet, the Ciftern will be 4 daysa
filling 5 but if I le¢ the Water pafs out of my
mouith, Ican fill the Ciftern then in 6 hours: in
what time fhould Ifillit, if I pour forth the Was
ter at all the paffages at once? '

The Greeks (the greateft talkers in the world)
varioufly apply this Queftion to divers Statues
and Pipes ofE Fountains: and the Solution is. by
the Rule of Three, by a general Rule, -or by 4I-
gebra.  Theyhavealloin theis Anshology many

. other Queftions,-but becaufe they are more pro-
- perto exercife than to recreate the Spirit, I pafs
them over (as beforewith filence, - -

A

) ~ PRO-
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PROBLEM LXXVIL -

Divers. Excellent and Admirable Experiments upom
Glafin At

Y Here is nothing in the world fo beautiful as
. Light: and nothing more recreative to the
fight, than Glaffes which reflet: therefore I will
now produce (ome Experiments tipon them, not
that I will dive into their depth (that were to lay
open a myfterious thing) but that which may de-
light and recreate the Spirits: Let us fuppofe
therefore thefe Principles, upon which is built
the demonftration of the apparances which are
madeinall forts of Glafless

Firt, That the Raysor Beams which reflet
upon a Glafs, make the Angle of Incidence equal |
to the Angle of Refle&ion, by the firtt Theo. of
the Catoptick of ‘Euc. : ' :

Secondly, Thatin all plain Glaffes, the kmages
are feen in the perpapdicular Line to the Glafs, as
far within the Glafs as the Obje& is without it.

Thirdly, In concave or convex Glafles, the-
Images are feen in the right line which paffeth
from the Obje, and through the Centrein the
Glafs. Theo.17.and 18, - '

.And here you are to underftand, that there is
not meant onely thofe which are fimple Glaffes,
or Glaffes of Steel, but all other Bodies, which
may reprefent the vifible Image of things,f:y

: . reafon
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reafon of their refle®ion, as Water, Marble,
Metal, or fixh like. Now take a Glafs in your
hand, and make Experiment upon that which -
followeth. ‘ S ax

- Eaperiments wpon fus and plain Glaffle.

P‘Irﬁ, A man cannot fee any thing in thefe
Glaffes, if he benot divedtly and in aper-
dicular line before it, neither can he fee an
& in thefe Glalles, if it be not in fuch &
place that makes the Angle of Incidence equal tor
the Angle of Refle@fon : chevefore whena Glafs
fands upright, that is, pexpendicular o the Ho-
riot, you cannot fee that which is above, ex- -
cepr the Glafs be placed down flat ¢ and to fee
?Gt;)n the right hagd, you mutt be o the left
“hand, & o EEERE
" Secondly, AnTrsagecannetbe féén in a Glafs,
if icbenot raifed above the Gurface bf it ; or place
4. Glafs upon a Wall, you fhall fe¢ nothing
which is upon the plain of the Wull; and place
# 9pon a Table or Horizontal Phain, youdhalifee
tiothing of that which isupmahe Table.
Thirdly, In a plain Glafs allthatis feen ap.
pears or feems to fink behind the Glals; a5 tnuch
é:ﬁ;he Trriage is before the Glafs , :as befoge s
f - ‘ ‘ o
~Fourthly, (Asin Water) a Glifslying down
flator Herizontal, Towers, Trées, Men, or any
height doth appeas inverfed or upfide-down; «nd
a Glafs placed upright, the eight hand of the
Tthage feerns to bethe left, and the Ieft feems tobe
theright, : Fifchly,



opaibrmaticil Rerventton:  tap

- -Fifthly, Will youfee in.a Chamber that which
‘is done in the Street, without being feen ? “Fhets
- 4 Glafs muf be f difpofed, thatthe Lineé ugon
wh:ch thé Ithages come on the Glafs, make the
ﬂ% le of Inondr:nce tqual to that Amglc of Rc«-
ection.

a'l' Kthlys. An hﬁght, (as fnppofc D E) may. bc
G

red by a pldin Glafs; as letthe Glafsbe G, },’ '

placed do¥n sponihe gtounds and ltt thc E;fb
beat C, {ofar remo- F3
- Ved frotn the Glifs; - N\ 4|
. thkt the Eyeat €, -
mhy {eé the top. 6F;, ———mfiS

th Tmmr:ﬁaaahhc* R
- or bdgeofdhe . o
Glafs atA but in.the .-
hn:ofmﬂe&i&m’@d ‘
thon mcafure thie dis ok
fdnce between your. . [ ¥ ...
foot By and thepoine |

4, and aYfo thedis. i N

Mﬁe ‘betsvean -the 4 Bk
GLifs #yaiid thefoot S -
' Ofd!é Tower D, :mz-dD. Now ras afttnu

# B isfound in:AD, foofren doth the heightvf
tht Tower ED contaih the diftahce from your
Eyoto the foot,viz. C B, for the Taianglés 4, 8; -
C,'and 2, D, £, arexqual Triangles:- therefomds
B34 tod D, fo '€B, to ED; or akermtely as
.Bzmsc, todDtoDE. -
. Seventhly ;. Prefent 2 Candle upon a. piaii\

Gdaﬁx, and :lovk flzunting upon it; 4 that the

' Candlc and the Glafs benoar inhright Line, 5:05
. a
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fhall fee 3,4,5,¢rc. Images,fromone dnd the fame
Candle P ST \
Eighthly, Take two plain Glaffes, and hold
them oncagainft'the other, you fhall alternately
fee them oftentimes one within the other, yea
- within themfelves, again and again. .
‘Ninthly, If you hold a plain aﬁafs"bchind your
head, and another before your face, you may fee
the hinder part of your head, in that Glafs which
you hold before yourface. - :

_Tenthly, You may havea ﬁnc.Ekpcriment £

you place two Glaffes together, . that they nmke
- anacute Apgle, and fo-the leffer the Angle is, the
. mote apparances you fhall {ee, the one direck, the
other inverfed,the one approaching,and the other
retiring, : R
Eleventhly, Itis a wonder and afkonifhment to
{ome, to fee within a Glafs an Image, without
knowing from whence it came, and it may- be
_done many ways : as place a Glafs higher than
the Eye of the Beholder, and right againft it is
fome Images fb itvefteth not upon the Beholder,
but doth caft the Image upwards.. Then place
another obje, fo that it reflet, or-caft the Image
‘downward to the Eye of the Spectator, without
pexceiving it being hid behind fomething ; for
then the Glafs will xeprefent a quite contrary
thing;either that which is before the Glafs,or that
which is about it, to:wit, the other hidden object.
. Twelfthly,If there be ingraved behind the back~
fide of a Glaf$,or drawn any Image upon it, it will
- appear before as an Image, without any appear-
ance or portraiGure to be perceiveds. =
| S Crami-

’,
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- @ramination,

T His Twelfth Article of engraving an Image be:
L bindthe Glafs, will be of no great confeguence.,.
beeaufe the lineaments will feem fo. obfeure 5 but if
shere svere painted [ome Image, and then that covered
according 30 4be ufual coveying of Glaffes bebind, and
o made up like an ordinary Looking-Glafs, baving

 an Image in the middle, n this vefpect 3t wonld be

Jufficiently pleafant : .and that which would admire
theignorant, and able to exercife she moft fubrilleft,
ond that principally if the Glaf be in an obfoure

Place, and the Light which is given to it be fome:

what far off..

T Hirtécntﬁli, Place 2 Glafs iear the floor of
L a Chamber, and make a hole chrough the
place under the Glafs, fo that thofe which arebe-

low may not perctive it, and difpofe a bright

Image under the hole, fo that it may caft his fpe-
ciesupontheGlafs, and it will caufe admixation
to thofe which are below that know not the canfe:
The fame may be done by placing the Itnage in 2
Chamber adjoyning, and fo make it to be feen

upcen thefide of a Wall. R
Fourteenthly, In thefe Channel-Images which
fhew one fide-a DeathsHead, and another fide a
fair Face, and right before fome other thing 5 it
is a thing evident th'atL(cttfdg a plai‘ﬁ‘(‘;ildafs'
. - (34
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~ fidewife to thisImage, ypu fhall {ee it in 4 con--
trary thing, than that which was prefented be-
fore {fidcwi}t;c.  Cocliin - c '
* Fifteenthly, L It isa beyet to prefent
unto a plainyém‘\%ﬁtihg with Tuch induftry,
that one may read it in the Glafs, and yet out of
the Glafs there is nothing to be known; which
will thus happen, if the Writingbe writ back-
ward : . but ¢hat which iswmore firange; tolhewa
- kind of Writing toa plain Glafs, it {hall appearas
nother kind ats Wiriting both againkt {enle and
forms as if there wete prefenced to the Glaf
WEL, it would thew it MET 5 if it were writ-
ten thus, MIV, and prefented to de Glafs, it
would appear thus VIM 3 for in. the firlt, if che
GlabG lie flat, thenthe things ave iverfedchatare
-perpendicalar to the Glafs 5 if the Glafsand the
Objec be upright, then that on the right hand is
turned to the left, as in thelatter. - - . :
 And here T ceafe to¥peak further of thele plain =
Glafles, either of the admirable multiplications,
or appearances, which is made in a great numbes -
of them; forvocontent the fightinthispartica- -
Yar, one ‘muft have recourfe to the Cabinats of -
Greae Perforiages who inrich themfelves with
moft beautiful ones, Ce e

Experiments upon (ibbow v Convex ’Spbmczd
Glaffese .~ . g
JF e be in the formf 2 Bowl, of -past of a
great Globe of Glafs,, there is fingular <on- -
tentment to contermplatcon ghem. . (t
- o - Filk
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Firft, Bécaufe they prefent the Obje&slefs and
more gracious, and by how much more the Ima-
ges axc feparuted from the Glafs, by fo mach the
more they diminifh in magpitude.
~ Secondly, They that thew the Images plaiting,
or folding , which is very pleafent, efpecially
when the Glafs is placed down, and behold in it
fomeblanching, feeling, ére, The upper partofa
.@aueg; tel‘}cmrcb of 3 ﬁ;g , tﬁm for they b?él;bc
2eprelented 352 groat Veflel having more belly in
;gg middle t‘bamgmomd& and Pofs and

oifts of Timber will feetn o6 Cixcles.

Thirdly, That which ravifheth the Spirits by
the Eye, and which (hames the beft Perfpe@ive
Painting thata Painter can make, is the beautiful
contra@ion of ,t.bclmqgssn ppear within

the (phericity of thefe {mall Glaffes : for prefent

the Glafs to the lower end of a Gallery, or at
the\Cosmer of g great.Coust full of Feaple, or to=
\wq;ds?qeat Street, Chusch, Fastification, an
Ay of

sty of Colours , aad diftindions in the leffo
farts, that§ knaw:net in the wogld what is mose
agreeable ¢o thefight, and pleafant to:behold, in
wihich you will not thaxe an exatt psoporsian,but
it sxill he yasiahle, esquding to she diffance of the
Obje&t from the Glafs. .

’

B T

en, toa whole City 5 all the it Ar-
chiseGuxe snd appearances will be feen contiadle -
£d wishin the clrevig of the Glals wich fuch vari

l!_».
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Experiments upon bollow or concave [pberical Glaffess

]’ Have heretofore {poken how they may burn, -

X being made of Glafs or Metal, it remains
‘now that I deliver fome pleafant Wfes of them,
which they reprefent untoour fight ; and fomuch

'+ the more notable it will be, by how much the
greater the Glafsis, and the Globe from whence
it is extracted + for it muft in' proportion asa
fegment of fome be made Circle or Orb. »

o Coamination,

]AN this sve may obferue that & Section of two,shree,
R or faur Tnches in Diameter, may be fegments of
. Spheres, of two,threejor four foots nay of fo many
fadum, for it is.cestain that amongft thofe which com-
_prehend agreas portion of a leffer Sphere, aud thofé
« which comprebend alistle fegment of a great Spbere,
-awbether they be equal or not in.fection, there will hap-
- pen an evidens difference in oie and the [ame Experi-
mnent, inthe number, fituationy quantity and figure
.af the Images of one or many different objects, and in .
burning there is o great differewces -~ S

Y alittle Tractate that he had up-
<" 7 FWR on thefe Glafles , witneffeth of *himfelf
' - thathe had caufed many to be polifhed for fgﬂ_- :



. gpathematical Receation, 149
+ . dry great Lords of Italy and Germany, ‘which
were fegments of Globes of two, three, and four
foot diameter; and T with you had fome (uch-
like tofee the experiments of that which follow-

eth; it is not difficalt to have fuch made, or -

bought herein Town, the contentment herein
would bear withthecoft, ~ = - ’

I
3 .

- | | @p‘anlinﬁtiqn, .

"~ Ouching Maginus be bath nothing aided us to
“the knowledge of the trush by bis Exiralt out
of Vitelius, but Iefe it 5 expecling it from others, .
rather thanto e plunged in the fearch of it himfelf
affecting rather the forging of - the master, and com-
Jpofition of the Glaffes, than Geqmetrically to eftablifp

Iift therefore in concave Glaffes, the Images

are fometimes feen upon the {urtace of the -
Glafles, {ometimes as though they were within
it and behind it, deeply funk into it, fometimes
they are feen before,and without the Glafs, fome-
times between the Objek and the Glafs; fome«
- times in the place of the Eye, {fometimes farther
from the Glafs than the Obje& is: which comes
to.pafs by reafon of the divers concourfe of - the
beams, and change of the place of the Imagesin
the line of sefle@ion. =~ :

L3  ¢mmic
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 Eramination:

' Hevrelation of thefe dppéarahees znﬁ onrhent 2
mongft moft men, bus becaufe the Curious may
wet receive prejudicein their Experimenss, fomeshing
onught 10 be [2id thereof, to give it a more lively touch :
in the true canftr of thefe dppearances, in the firft -
Place it is impoffible that the Image can be upon the
Jwrface of the Glafs, and it isa principal point to
declare truly in which plice the Yritage is foen in the .
- Glals s thofe that are more learned in Optical kpow-
-~ Fedge uffirim sbe sontrary, andk Natave is [oif glves o
8 derbaint plick according to#ts pofition, being alsways
. Seenin'the lineof Reflellion which Alhayen, Vil
~ dius, andothtrs faltof grenr knowledge, bave confirme
¢d by their Writings : but in their pavtiwldr they
were too much occupied by the Authority of the An-
vients, wbo were not [affichently circanifpedd in expe-
rience, wpol which the principles of shis (uhjed ought
@ be built, andl fearched vos Tully Invo the rweeanft
 of thefe sppearames, Joeing they lesve wnto Pofleri-
vies many folfities in thety Writings, a thofe that
follvonrd them fox the ot purs Yell into tbe Bke errors.
- As for the Images to Bide in vhe Eye, it cannot be,
but &5 impersinens and abfird s bus it foilowerh thas
- &y bow wuch wearer the Objell approacheth oty
Ghafs, by (s mach vbe more AR uzepéurme: Joem 1o
come to the Eye: andif the Bye be withows the point
of concomfe, and she Object aifos as long as she Ob-
# e e
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Ject approacheth thereto,- the reprefeutation of the 1-

T0agE comseth-negr the Bya, but . pafing the point of

concaurfe, it goes back again: Thefe appearances thus

approsshing, do ngt 4 Lissle aftonifhr th fe whi b arz .

Euordntqf thaqaufz : they are inverfed, if the Eye
without the paint of concourfe until the Objedt be

within, bus cantrarily if the Bye be betwean sbe poiue

of concomrfe and the Glafs, then the Tmages are di-
vect ; awd if the Eye or the Objeid be i the point of
cancauefosthe Glals will be eulightened, and thelma.
8¢S confufed, and if there were bm a fpark of five in
the faid point of conconrfe, all the Glafs would feers
4 burning fire-brand, and we dare [ay it wonld oc-
cur without chance, andin the night be the moft cer~

tain and fubtileft light that can be, if a candle were .

Placed there.  And whofoever [hall enter into the
Jearch of the wusls of wew Bxperiments in this fub-

jed, without denbt be will confirm what we bere

fpeak,of, and will find new Lights with a- convenia-
ble pofition ta the Glafs, be will have reflection of
quantities of Truth, and fine Secvers in Nature,- yet
10t knoron, which be may eafily comprebend if be bave
bwt an indifferent fight, aud may affure himfZf that
the Tmages cannot exceedthe fight, ner trouble it, @
thing too much abfurd yo Nature. S
 Aud it is an abflute verity in this Science;that the
Eye being once placed in the line of Refleltion of any
Qbjet, and moved in the fzme line ;. the Obj;e‘& i
feenin one and she fame plase immusable 5 or if the
Image and the Eye move in their avwn lines, the re-
prefentation in the Glafl feems to inveft it [elf conti-
uually with a diffevent fignre. . ot
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N Ow the Image coming thus to the Eye,
. thofe which know" not the fecret, draw
their Sword when they fee an Image chus'to iffise
out of the Glafs, or a Piftol which forie one holds
behind: and (ome Glafles will thew a Sword
wholly drawn out, feparated from the Gla6s, as
though it were in the Air: and it is daily exerci-
fed, that'a man may touch the Image of his hand
or his fice out of the Glafs, which comesoutthé
arther, by how much the Glafs is great, and the
Centre remote. T

NQH; that a Piftol being prefented to & Glafy be-
bind a man, foould come ont of the Glafs, and
ko bins afraid that fands before, feeming 10 foook
“at bhim, 1bis cannot be: for no Object whatfoever pre-
Jented to a concave Glafs, if it be not nearer to the
Glafi than the Eye is, 1t comes wot out to the fight of

she partys therefore be needs net fear that which is A

Jaid 10 be bebind bis back, and comes out of the Glafi 3
Jor if it dath come out, 32 muft thexi neceffarily be be-
Jare bis face, {oin & concave Glafi whofe Centre i
Far remote, if a Sword, Stick, or [ich-Tike, be pre-
- Jented taihe Glafs, it fball sotally feem 10 come forth

of theGlafs, and all the band that bolds it. “And

here genevally note, thatif an Image be feen toiffue
" puat of the Glaff to come towards the face of any ’an
- SO .»» fi R T e A “_

/
'
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?bét‘- frands by, the Objeét fball be likewife feento
thrs :ow{rd{ that facein'the Glafs, and may eafi~
Iy be known to all the flanders by : [o> many perfons

 ftanding before a Glafs, if one of the.company take 2
- Sword, and wouldmake it iffue forth towards. any
other that ands there, let bim chufe bis Image in

the Glaf, and carry the Sword right towards it, and

. the &ffelt will follovs.  In like manner oueg hand be:

ing prefenied to the Glafs as it is thruft towards the
Centre, [0 the reprefentation of it comes towards it, |
and o the bands will feem to béunited, or to touch

one anotbers

:-FRom which may be concluded,if fucha Glafs
" be placed at the fecling ox planching of a
Hall, fo ‘that the face be Horizontal, and look
downward ; one may fee underitas it were a man
tanging by the fect, and if there were many pla-
ced fo, one could not enter into that -place with- -
out great fear or {earing : for one fhould (ce many

- meninthe Air as if they were hanging by the feet.

- Eramination.

' .T.O:gcbing a Glaf; tied at a Seeling. or Plan-

" ching, that one may fee a man bang by the
Feet in the Air, andfo many Glaffes, fo many Men
may be feen : without caution this s very abfurd, for
if “the Glafs or Glaffes 'be mot fo great that the
Centre of the Sphere upon which it was made, ex-
#end not wear 10 the Head of  him that is under it, z;;

, g wi
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- will nat ploafamly sppear 5 sud though the Glafs
foauld be of that c.pzﬁ thas the Centre did extend
- Ja far, yet will not she Tmages be feu to them which
are frum the Glafi, bt onely to thafe which sre undey
it or mear wpto it s and s thems it will norably appean.
And it wosld be moff admirable 10 bave aGallery
vanlsed over wirl fuch Glaffesy which would wey-
derpully afianifb any ous shit enters into it 2 for o
-+ sbo shinge in the Gallery wanld be feen 30 haug in
the Air, aud you coxld nes wall, withous encounter~
ing diry dppevitions. .

SF.condly, In flat or plain Glaffes the Image is-

' feen equal to his Obje&, and to reprefenta
whole man, there ought to be a Glalsas great as
the Image is : In convex Glaffes the Images are

fecm alwayslefs, in concave Glaffes they may be
feen greater or lefler, but not. truly proportion.
able,by reafon of the divers refleéions which cone
tse&s o enlargeth the Species: when the eye is
between the Cenese and the (urface of the Glafs, -
the Image aﬁxars fometimes very great and de-
formed ; and thofe which have but the appear--
ance of the beginning of a Beard on their Chin,
may chear up therefelves to fee chey have a great

Beards thoﬁ: that feem to be fair, will thrufta-
way the Glafs with defpight,becaule it will trans-
form theirbeanty : thofe that. pue thieir hand to
the Glafs, will feem to have the hand of a Giant,
and if one puts his finger to the Glafs, it will be
!fleén asa great Pyramide of Fleth, inverfed againft -

Py o ey

| Thiadly,
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: Thirdly, Itis @ thing admivable that the Eye
being, approachied to the point of cencousfe of
the Glafs, thexewill befeen nothing but an in-

" seymixtuge ox confution : but retiring back a lie-
tle from hat point (becanic the Rays do thers
meet ) he fhatl fee his Image inverfed, having his

" Head below; and his Feeg above. - :

Fourthly, The divers’ appearances caufed by
the motion of ObjeGs, cither retiring or aps

" proaching ¢ whether they warn to the right hand
ok to the left hand, whether the Glafs be bung a-
ganft a Wall, or whether it be placed upon a

~ Pavemient, as al(o what may be reprefented by
" themutual afpe@ of Concave Glaffes, with plain

~ and Convex Glaffes: but Pwill with filence pafs

. themover, only fay fomething of tworare Ex-

imnents more as followeth. ‘ _
" Thefirl is to reprefent by help of the Sun fuch-
feetets as one would upon the front of a houfe, fo
that orie may read them : Maginas doth delivex
. the way thus : Writc the Letters, faithhe, fuffi-
ciently big, but inverfed upon the. furface of the
Glafs, with fomekind of colour, or thefe Let- -
ters may be written with Wax, (the cafierto be
taken outagain) for then placiog the Glafs to’
the Sun, the Letters which are written there will
be reverberated or refleGted upon the Wall : hence

| P was perhaps that Pyshugarss did promife with

: this invention to write upen the Moon.

Tn the fecond place, how a man may fundsy -
ways help himfelf with futhaGlafs, with alight-
ed Torch or Candle, placdd in the point of con-
souric os inflammation, which is near thefourth
Lo part
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past of the Diameter : for by this means ,thc}

lightof the Candle will be reverberated into the

~ Glafs; and will be caft back again very far by pa-

sallel lines, making {o great a light that one may

“clearly fce that whichis done far off, yea in the

campof an Enemy : and thofe which fhal] fee
the Glals afar off, will think they feea Silver Ba-

~ fininlightened, or a fixe more refplendent then

the Torch. It is this way that there are made
certain Lanthoms which dazel the Eyes of thofe
which come againft them 5 -yet it ferves finguldy
well to enlighten thefe which carry them, accoms -
modating a Capdle with a little hollow Glafs, fo
that it may fu‘cgeﬂwi;lJ be applied to the point of
inflammation, 4 B Ll
- Indike manner by this refleGed Light one may
xead far off, provided that the Letters be indiffe~
rent great, as an Epitaph placed high, or'in 3

“place oblcure s or the Letterof a Frieud  which
. dares not dpproach withaut peril or {ufpition.

- @ramination,
His will be farce fenfible upon a Wdl vemote,

X fromthe Glafs, and but indifferensty feen np-®
- amaWallwhich is near the Glafs, andwithal it muft
. beinobfeurityor fbadowed, or elfe it will nos be feen.

To caft Light in-the night 10 a place remote, with s
Candle placed in the point of ooncourfe.or inflsmma-
sion, it oneof the moft wotableft properties which -cz |

-
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. be fbewn in a concave Glafs : for if in the point of
inflanimation of a Parabolical Settion, aCandlé be
Placed, the Light sbill be refleCled by Parallel Lines,
. " & Column or Eylinders busin the Spherical Selti-
on it it defeiivein part, the beams being not unite
in one point, but fomewhat [casrering : norwithjtans
ding it caftéth avery great beamiful Light,

. LAIHy, “Thofe which fear to hurt their fight
by theapproach of Lamps or Candles, may
* by this artifice place at {ome corner of a Cham-
ber a Lamp with a hollow Glafsbehind it, which
.will commodioifly refle& the Light upona Ta=
ble, ortoa placeaffigned: fo that the Glafs be
{omewhat raifed to makethe Light to ftreck up-
on the Table with tharp Angles, as the Sun doth
when it is but a little elevated above the Horizon;
for this Light fhall exceed the Light of many
Candles placed in the Room, and be more plea-
fanit to the fightof him that ufethic. '

Of other Glaffés of Pleafure.

Irft; The Colamnaty and Pyrarhidal Glaffes

- thatare contained under right lines, do re-
- prefent the Images as plain Glafles do, and if they
bebowing; then they reprefent the Image a5 the -
concave and convex Glaffes do: ‘ , .

Secondly, Thofe Glaffes which are plain, but

- haveafcents of Angles in the middle, will thew
~ one to have four Eyes, two Mouths, two Noles,
&, o : :

o Exam;‘-
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-y T~

 Cravination.

N Hefe Experimenss will be found different, ac<
R cording to she diverfe meeting of the Glaffes,
which commonly aremade [ining-mift ot sbe end,
by awhick there will be swo divers fuperficies in the
Glaff, making the exseriatr Angle fomerbis raifed,
&t the interipnr omoly pne fupenficies, which way he
covered according to grdiary Glaffes 40 caufe.a re-
flaction; and fo 12 will be bus one Glaf, avbidh by re-
fraction acconding to the different ihickneft of she
(lafs, and different dugles of the fouing form, do
differeutly prefentabe lmagessoshe Eye s four Eye,
tawo Mawzhs, oo Nofos 5 fumetimes.three Eyes, ene
Mouth, and oye Nofe, ahe ane Large, .aud whe atber
loug, fometimes tpne Biyes anely, with she Mouth and
the Nofé deformed, which the Glafs (impenitrable )
will not fhexe.  Bud if theve be an ivterionr folid
Angle, according tothe differenceof it, (% if it be
angne Jharp) there awidl he neprefented dwo diftingt
Aonhle Imagas, ohar s, two.entire Vifages, ant o the
Angle iopen, by Jo stuabstbe mars the deabie Ima-
ges will rwrite, ardensar enewnithin anosher, whish
will prefent [ometimes 4 wbole Vifage exsended as
danges volbavefonr Byessswo Nofes, sud tmo Moseths :
andby moving the Glafs the Augle will vauifb, anll
Jovherao fuperficiorill he tunned intoone, audehe
duplicity of Images will alfo vanifh, and appearbut
- one omely : and this is eafily experimented with two
o . litle
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listle Glaffes of Steel, or fuch-like, fo united thas

they make divers Angles and Inclinations.

_ T Hirdly, There 3re Glaffes which make men

feem pale,red, and coloured in divers man-

] ners, which is caufed by thedye of the Glafs, o5

the éiverfe refradtion of the Species : ‘and thole
which are made of Silver, Latin, Steel, ¢~ do
give the Images a diverfe colouralfo. In which
one may fec that the appearances by fome are
made fairer ,. younger, or older than' they
ares and contrarily others will make them foul
and deformed, and givethema contsary vifage ;
for if a Glafs be cut as it may be, or if many
picces of Glafs beplaced together to make 3 cope |
veniable refle@ion : there might be made of
Mole(as it were) a Mountain,of one Hair a Tree,
a Fly to be as an Elephant, but I fhould be too

-long if I fhould fay all that which might be faid
-uponthe property of Glaffes. I will therefors -
~ canclude this Difcourfe of the propetties of thefe

Glaffes, with thefe four secreative Problems fol-

4

PRO-
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PROBLEM LYxVIIL -

Hom to flew t6 one thas is fufpitions what is done in
another Chamber or Room, notwithftinding the -
" interpofitionof the Wall. .
F()t the performance of ¢his, -thefe ruft be
placed three Glaffgs in the: two Chambers;
of which oneof them fhall ‘be tied to the plan--
¢hing or feeling, that it thay be common t6 com-

~ municate the Species to each Glafs by tefleGtion,
. there being left fome hole at the top of the Wall

againft the Glals to this end : the two other Glal-
fes muft be placed againft the two Walls ac
tight Angles, as the figute hiere (Heweth at B’

. and C. ,

I :

- Thenghe fight at £ by the line of ingidence -
FE, thall fall ‘-upon the Ghfs B 4, and refle
~upon the fuperficies of the ‘Glafs B€,-in the’
STy 7y point M fo that if
n  the Eye be at G, it -
i fhouldfee E, and E
.+ would tefle@ vpon

c

HEC in . thethird Glafsin the -
- 1 point Hyand the Eye

: I that isat L will [ce

14 - the Image thatisat E

* in the point. of the
Eathesi:which Image
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 fhall come to the eye of the fufpicious, ziz at L.
by help-of the thitd Glafs,. upon which is made
. thefecand refleGion, and fo bringsunto theeye
«the objedt, though a wall be betweenit.

4 - COROLARY 1.

BY this invention of Refle@ions the befiegers
-4 of a.Town may be feen upon the Rampart :
notwithftanding the Parapet, which the befieged
may do, by placirigd Glafs ih the hollow of the
Ditch, and placing another upon the top of the
- Wall, fo that the Line of Incidéence comingto
the bottom of the Ditch, make an Angle equal to - -
the Angle of RefleGtion, then by this fituation and
- refleGtion, the Image of the ‘befiegemenit will be
feen to himisupon the Rampait. -

Y which ail"c;;mqy bc.ir._iférréc'l.:'t'hat the fame
Refle@ionsmay be feenin a Regular Polygon,

i L comovdfia
|

|

~ and placifig as many Glaffes ‘as there are fides,

+ counting twofor-one 3 for thenthe obje& being

 fet to one of the Glaffes, and the eye in the other,
- the Image'will-be feen cafily.

" COROLART 3.

Arther, notwithftanding the interpofition
- I of many Walls, Chambers, or Cabinets, one

" 'may fee that which pafleth through the moft

remoteft of them, by pl;iing of many Glaffes,
. as

-
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- as thiere dre opentrigs in the'Wailsp akiing them
.- toteccive the iiftident Angles epual - deha is, pla-
* ‘cing:then i fucks fort by, fome Goorhterical affi-

ftant, that the‘incident points  may rhieet in the

middleof the Glafles: but hereall the defect will

be, that theImages paffing by fo many refleéions,
wxll b«; very weak, and fcarcc obfcrvablc o

PN T

PROB LEM LXXI)Q;

Hw with 2 Mkkgﬂo firikea marlq, mt iooﬁjng 10+
zvard: ity & sexaﬁ as one amuyg R it

- AS et thc Eyb bc at 0, and the mark C, place
a plain Glafsperpendicutar as 4 B fo she

markC (hallbc fecn in Catheti C 4, viz. in D,
o : .. agdshe Line of Re-
&' fleGion is D, now
1 e - detthe 'Musket FE,
" ruponditelt, be mo-
v veckt.oami fro, -until
it becfoen insthe Jine
'@D; whichadmitito
. beHGyfo givingfire
to the Musket,t fhall
. undonbtedly fixike
the Mark. .
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,Frong‘ which ma_y be gathered, that one may exadlly
fgot out-of & Musket to a place which is not feeny
emg‘hmdered' by fome Obﬁacle, oi otber inserpet

man .

AS let the Ey bc at M, themark (o8 and the
all w,hz; keeps it from bcmg fecn, ad+
m itto 9{1{ then ,
"feg ip'a plain dlafs, :
as 4B, ,and let the »
Muskct beéH pla-
cc4u on his rcﬂB P
0. iow, bccaufe thc -
mark’&',' 1§ feén at?), C
 Imove “the, Mas }{tto .
"“and fro, untitit doth
agree with the Line -
of Refle@ion M B.,mlnch fuppofe atL I, {o fhalf
it be truly placed, and giving fire to the Musket,

it hall nqt faﬂ*tgﬁnkthd@d ok at C.

r

T

e .B@QB\LENQ L

I-Iow to make an Image o be féen hanging in 84 azr,

- iibauing b ami

':'FAkc,gwg G}aﬁ‘cs, gnd place them at right
» Anglesong unto the other, as admit. 4 B,

AB&Q B,- oﬁ which: admit CB Horizontal, and
M2 lee.

X
L,
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Tet the Eye be at H, and the Obje& or Image to
~ wH ~ 4o - - beDE;foDwillbe
‘ #i) 445 refleCted at F, fo to
‘\'\ <% N, foto HE: then

. ; _!a}th, foto Mgband
> "then to H, and by a
T é‘i‘ﬁ«x}  double réfleCtion E
Pl N\, D will feemin @R,
‘. L 0 '*:q the higheft point D
RS i -~ ! in R,and the point E
-7 7 in @ inverfed as was
{aid, taking Dfor the head, and E for the feets fo
it willbe a man inverfed, which will feem ¢o be
flying in the air, if the Image had wings untoit,
and had fecretly fomemotion: and if the Glafs
were big enough to receive many Reflegions, it
would deceive the fight the more by admiring
the changing of colours that would be feen by
"that motion. ' -

PROBLEM LxxXL

How 1o make & Company of reprefensative Souldiers
Jeem 2o be a Regiment, or.bow few in number may
be mulsiplied 1o feem to be many in number.

O make the Experiment upon men, there

T mutft be prepared two great Glaffes; butin

" ftead of it we will fuppofe 2 lefler, asG H, & F I,

-~ one placed right againft another perpendicular to

- the Horizon, upon a plainlevel Table ; between
e , .. which
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which Glaflfes let =— S
there be ranged in. T .
Battalia-wife upon = [~:irtn
the fame Table 3 d [l (Wi

number of fmallimen” G =Sy
according to the "\
fquareG, H, I, For . ™\ .
in any other form or D, "B,
pofture : then, may S L
you evidently feec how the faid Battel will be -
multiplied and feem fir bigger in the appearance, -
thanit is in effect.

COROLART.

P Y this invention you may makea little Cabi-
net of four foot long, and two foot large,
(more or lefs) whichbeing filled with Rocks or
fuch-like things, or there being put into it Sil-
ver, Gold, Stones of luftre, Jewels, éc, and the
Walls of the faid Cabinet being all covered, ox
hung with plain Glafs 5 thefe vifibles will appear
~ manifoldly increafed, by reafon’ of the multipli-
'+ city of refle€tions 5 and at the opening of thefaid .
( Cabinet, having fet fomething which might hide
| them from being feen, thofe that Took into it will
be aftenifhed td fee fo few in nuimbér, which be~
fore feemed to be fo many. ' o

; | M3 .. .PRO-

o
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PROBLEM LXXXIL
Of fine and pleafarit Dyals.

Ould you choofea more 1idiculous oné than ™

the matural Dyal written hthﬁqygﬁ' the Greek

Epigrams, upoh which fomié Tound' Poet ‘madé *

verles, fhewing that a man carficth about him,’
always a Dyal in his Face by means of ‘the Nole
and Teeth? And is not.this a jolly Dyal ? For

he need not but open the Mouch, the Lines thall .
be all the Teeth, and the Nofe thall fexve for the

Style. |

Of "{ f'ﬁy&l’ nf‘ He}bz

CAn you havea ﬁ’n'ei-"thihg’i;'i'g‘ﬁérdéif, ofin-
— the'middle of 2 Compartment, than to fee;
HTICS and the n ber of rsFéP‘efcﬁ’FFdl
pith licele buthie' Heibs, as of Hylop, or fuch,
which i proper 'becit inthe bopdeass sndlar
thecopof the Style to have 4. Farlto thew which.
way the wind bloweth ? This i very- pleafant’
audufefur. 0 w0

Of the D_yd apon the Fingers and the Hand. '

IS itnota cominoditi very agreeable, when one

[ is inthe field or infome village, without any

other Dyal, to fee onely by the hand what ofl th;
e - o ‘ €loc

»
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clockit is ? which gives it very near and may
be.pratifed by. the left hand jn thisannery .

Takea Straw. or ;like thirt-of the length. of
the Tndex,,ox the facond fingek > hold this Straw*
very right betwean the Thumband the fore Fin-
gex, then firgrch forth the hHand, and turn your
back and the palm of your hand towards the
Suns fo that.the hadow of the miifcle which is
undex the Thumbtouch the Line of Life, which
is betweemithe middle of the  twio other graat .
Lings, whichyis feen in the palm .of the hpnd,:.
this done, the end of the thadew: willfhew what ;
of the clock it is : forat the end of the firft Fin-
gerit is 7 in the morning,. or § in the evening, at
the end of the Ring-Finger it is8 i1 the morn-
ing, OF 4.in the evening s at¢heeyd of the Lite
tle Finger or figt-Joyn, itis 9, in the mOoIyIngx
or 3 in the:afgernoon, 10 angf 2-at: thelecond.
Joynt, 11.and 1 at thethird Joynt, and mid=day,
in the Line following, which. cames from: the.
mef thC Iﬂd&m_ . h .

Of a M:&Lmbi@amb@y&m Olighisk, a+ Rowacs .

-7 As not- this a petty. fetchy upona Pave- -

ment, to choofean Obelisk for a Dyals -
having 106 feot in height, Withons removing the
Bafis of it 2 Pliny afluresus in his 26 Bookand
8 Chap. that the Emperour, dogafius having ac-
commodated; in the. Fiekd, of Myurs an.Qbelisk of
thisheight, hemade abont it:a. Pavement, and by
the. indury.of Mauilits the Mathematiciantherg

were-cnebaged ninsks: of Gopper-upon the Paves’
iy - Mg ment,

| I |
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L o dnent;and placed al- - -
} foan Applé of Gold

-

It

upon the top of  the

t "coutfe of ' the Sun,
b decredfe of days by
— -'the-fame - thadow. :
- and in the fame'mannét do fomeby, the (hadow of

it

-

I-faid Obelisk;to know
7 the hout ‘and the

~

! with theincreafeand -

- theirhead'or other Style; make the' like' Experic -

ments in Aftrgfidmy. -

RN B R AL 51 S

L OF DydswibGlapen

Pﬁlmg: writes,as Cardanus reports,that lohg a-~

pothere wert Glaffes which ferved for Dyals,

and prefented: the face. of the ‘beholderas many

ties as'thehour ought tobes 2 if it were 2 of
theclbck, p ific were’s, ére. But this was thought

to be done by the help of water, & not by Glaffes;

which did leak by little and little out of the veffel, .

difovering firlt 1 Glafs, then 2 Glafles, then 3,44

- 5 Glaffes,éc. to fhew o many faces as there were

hours, which was onely by leaking of water. -
Of s Dyalwhich.

[ T FERC TS SRUT SR SR

- way to make Dyals uipon the Wainfcot or Seeling
+ - “faChamber;and there wherethe Sun-cait nevet
RPN v, - s U PR TP fhinc,‘

| o N o Ve

‘ X "7 Hat will you fay of 'the-in-véntidn of Ma-
-V V. ithematiciansywhich find ont daily fo ma~
- 1y fine and curious Novelties:? They havenow.a

ba}bl_h Gléﬁz“n-ptl;‘c‘e qf the_’.?gjh, B
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fhine, or the beams of t}xe Sun cannot direély
“firike : and this is done in placing ofa little Glafs~
. in theplaceof the Style, which refle@eth the

light with the fame condition that the fhadow of
she Style theweth the hour: and it is eafie to

make experiment upon a common Dyal, chang- .

ing only the difpofition of the Dyal, and tying
to the endof the Style a picce of plain Glafs. The

Almains ufe it much, who by this way have no .,
greater trouble, but to put their Nofes out of -

their Beds aud fe¢ what a clock it is, which is "

 refle@ed by alittle hole in the Window upon the .

Wall or Sieling of the Chamber.

Eramination.

IN this there are two Experiments confiderable, the |

 firft i with a very little Glafs placed. f5 ihat it
may be open to the Beams of the Sun, the ather batb
refpedt 1o a fpacious or great Glafs placed to a very lit-
tie bole, [othat the Sunmay fbine on it for then the
(padow which is caft upon the Dyal is converted into

beams of the Sun, andwill reflect and be caft upon @ -

plain oppofite :  and in the other it 4 .a bole in the
Window , or' fuch-like , by which may pafs the
Beams of the Sun, wbhich reprefent the extremity of
the Style, and the Glafi reprefentet the plain of the
Dyal, upon which the bearirs being in manner of foa--
dows reflect caft wpon a plain oppofite : and it is need~
ful that in this fecond way the Glafs may be fpacious,

s befares toreceive the delieaments of the Pyal. v

Other-

/ ! ‘
.
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Otherwife you may. drazothe Lineoments of u Dy~
al apov any plain Looking-Glafs which reflecietbthe -
San-beams., forthe applying a Stylsar a Pearh as:the::
extremity of it and placed tothe Sun; the reflection
nillbe anfwverable to the delinearsents on the Glafs: -
but.bere note, thasshe Glafs ought tobe greas, andfo.
tbé delineaments thereon , ‘ '
Bt that which is-moft Noble, is to draw-bauy< -
- Zines wpon the out-fide of the Glafs of ‘@ Windowey.
and placing -a- Style ibereto upon the out-fide, the -
Jhadow of the'Style will be feen within, and fo yous
bave the hour more certain, withous avy diffculsys.

of byal; with Water.

Uch kind of Dyals were made in ancient
times, andal(e thofe of Sand: before they
had skill to make Sun-Dyals, or Dyals with
Wheels : for they.ufed to filla- Veffel with Wa-
ter, and havingcxperienceby trial that i¢ would
run out all im: a-day; they did mark - within' the:
Veffel the houssnoted by the running.of the War
ter; and fome did fet a piceeof- light boardyin: -
the Veflel to {winr upon the- top.of the Watsry,
carryinga little-Stasue, whish-with-afmall-fick
did-point out the:heur upoma Celupanos Wally
fgured with hourinotes, as-the:Vaflel was fign-
fed within, . , ‘ ' E
 Visruviue wtités of another mapoer of Wateg.
Dyal moredifficult s and Baptifta i-Foresamongfh
bis-Natural Sccrets, delivers this:Invention fel-
lowing: Take aWeffel \fullof. Wiaterlike a Cal-
dron, and anothmVeffélaomhfsalﬂscmmaa3.61:: '
: . © (wid
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(with which fome a¢cuftom to cever Melons) and -
let thlSVEﬂ’ET’éF‘Glaf'bc alim E asgre‘iﬁﬂhc’ ‘
Caldron, hayi Ty . i
{mall hole at‘tl’i r-‘ N
tom, then when.itis *
placed upon tHewi* %4
. ter, jt will fink by
© Jitdle an&‘ hﬁlé by"
this one*may mirk
the hours on the fur- 5
- ‘face of the Glafs to
~ ferveanothes time.  But if at the begmmn one_

. haddvawhithe wites wichid' mmlwve bfoft

Glafs in fucking by .the little hale 1he water
would nét‘tdll o%t Ybu‘t as“f ﬁ’a(’ elaly v}bul\d
fiéceed 3¢, eﬂtéhng, ﬂovﬂ fthé’ﬁ fcbo iel for
coﬂtréfxly ¢he® hours ' \(’be di fh uifhe& y'&f.
mm tion of w;afc oy by htiohdo - .
oW it feetisa rafé‘r way thdt’ BB WaEe

out b& d‘ anH Vdrop and dfép‘int‘p‘ 4 ‘Cy‘lfn i-‘ o

'cdl'k}lafsb hclp of a”P:Pe : i~ havmg xﬁér ~'
the‘exteidnr patt of the'C hidér i theTho
- ngRéS; (e Watey'ie (IF whick alls Sttt n’ |
e whi of the ci'dék" a1 il (AT -
rinrig’ of - Sifd) fo T e
thé] “patts: oPche Hotiss moff’ alirfrdeE; W‘r’xft:hrt'o'm’-j -
ity by‘ga d‘isndﬁhaa‘ aﬁ’&‘tSWhlaxmb. [
al‘ldé'd thie Hours of othier Cotfreiies withi ge o
eaftl. ~ Andiere rote, dha aéfodffaé the Wit &
oY of one ¢ SR Grlths: S cyou’ Ay’ tu‘rh'it“dv i
itied e atht e out ‘of the ottt aﬁa‘%& _13&'&& B
xun ahéW‘. _ ‘
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PROBLEM LxXXIIL
Of Cannans or great Artillery,

Suldiers and others would willingly fee this Pro-
blem, which contains 3 or 4 fubtile Queflions.”

TI.
The firft is, How to charge  Cannon without Powder,
THis might be done with air and watef only,

having thrown cold water into the Can-
non, which might be fquirted forceably inby the

- clofute of the mouth of the Piece, that fo by this

preflure the air might more condenfe s then ha-
ving a round piece of Wood very juft, and eiled
well, for the better to flide, and thruft the Bullet
whenit fhall betime: This piece’of Wood may .
be held fat with fome Pole, for fear it be not
thruft out before his time : then let fire be made
about the Trunion or hinder part of the Piece to
heat the air and water, and then when one would”
fhoot it, let thepole be quickly loofened, for then
the air {earching a greater place, and having way
now offered, will thruit out the Wood and the
Bullet very quick : The Experiment which we
have inlong Trupks fhooting out pellats with -
air only, fheweth the verity of this Problem,

2.1
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In the ]Econd gzgeﬁzon it tiiay l:e Jemmded, Hm
.~ much time doth the Bullet of, & Cannon ﬂmd in
- :Iae air before it fall:tatbe gromtd 2 -

THe Refolution of this Q_g:ﬁxon dcpends up-
on the goodnefs of the Piece and Charge
* thereof, fecing in cach there is gtcat diffeyence.
~Itis rcportcd that Ticho Brahe, and the Land/grave
- did make an Experiment upon a Catnonin Ger-
. many;which bcmgchargcd and (hot oﬂ',the Bullet '
fpent 2 min.'of timé .
in the air before it
" fell: and'the dxﬁancc

portlonatcd to. ‘an i
~ hours - time," ‘makes |
t 20 Itahan tmlcs.

In the tbzrd dilum it may be mked -Hom ¢ contes
"\ fo pafs,ihar a Cannon fhooting upward, the Bullet :
- flies withs more violence than bemg jbot pazm- -
blank, m‘jbaatmg dawnmrd 2.

IF ‘we regard the effe& of a Cannon when itis
tobatter a Wall, the Queftion is falfe, feeing
xt IS moft- ewdcnt that the blows ‘which-fall
. . o Pex-
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erpendlcular opon a Wall, are more violent than
thofe which ftrike byas~wxfc or glancingly.

But confidering the ftrength of the blow on- -
J¥a tth;mon‘xs maoft true,, 4nd often experi |
men d to bcfouq tre: 3. PlCCC mounte  at the
“beft of the Randou,, whxch dg; ngar. half pf the
right, conveys her Buflet with'a' far greater vio-
.lence thas thatw gyh i3 -fhot at pam; blan, or
m.o ed pa.ral the anzpn- Thicgommon

p.is, .that (hooting high,  the fire catsics. the
ow! alqngcr mngan I,h(;all‘, afd the air magcs
- morE ;‘lnpgvfa;cts,,ql n dowpwasds,becante that
- ¥he.airy scirgles (thay, the mogien, of the Bullet

_ makes, are fooneft broken, . ng tfu.s e
* the general Tcnet, s curjous toﬂn OLu theina

. equality of movingof the air’, mx the Bul-

"~ let fly upward, J;antd, oLy &hg{orward, to
froducc a fenfible difference, motion 5 and

me think that the Cannop bexgg mpunged, ,;‘hc
‘Bullet prefling, the powder, maketh a,g;pa;qr xehi-
ftance, and fo cayfethall che powder,to be 1pfa-

* med before the BuHet is thiown Out,wthh makes
it to be more violent than otherwife it would be:
When the Cannon is ogherwife difpofed, the con-,
trary arrives, the fire leaves’ the Bullet, and thc
ﬁullg olljn fnom the Powder, Jefifls: kel

‘gxt;s ually cen,. that (hoogmg 160113 MF
_&| i‘ggd,\oqe ly with, quder; Q0% £, 4‘§nark
“of aper placed pomtblank algt};)erg argfeen
many {mall holes in the Paper, ‘which cannot be

ﬂ%m fhan. the, sf.' of H?Wde%m did

v H?J}t e dire ;. Bur, s lattes ggcidens may ap-

1R fypom ths.eyershiasging.of ghe,Picce, or th

*i ¢. ength
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, »r:imgthbfits..onwiﬁ&y, ord\'ampmﬁohthQW-
uder, o

* »'Erom which fome.ay ;ibinkétﬁat 2 Cannon

~ cpointed sight to the Zenith, -thowld fheot. with

--gueater violance:thaninany other:monnt ox form
- whatfoever « and by fome it hath heenimagined
-rthat  Bullet fhot in:this fabvion, hath beenconfii-
.mred; melted, and. loftin the sirphyreafon of the
. wiolence iof thehlow,.and the a&ivity of che fire,
and that fundry Experiments have bsen; madein

- this nature, and-ghe Bullet never found. But it

.- ishard tobeltave this affersion 5, itimay rathesbe
 fuppofed that the Bulleefalling far fromthe Pigce
. cannatbedifeerned: where it fallsy, and, {o comacs
”tl).b;ﬂqbﬁ. et L g o

. A e 1.

s b

~Bothe el plack ixmay beatkeds Whether thpdif-
. scharge of @ Cannon.be fo muals e greatery by bgw

IT:feeme_thLatﬂ‘ﬂﬁﬂbw be. mel trus,; thar-he
longer the Piece is,the more violent it fhoots 3
and to fpeak generally, that which is direGion
by a Trunk, Pipe, or other concayity, is conveyed
{6 much the more violent, or better,by how much
it is longer, either in refpect of the Sight, Hear-
ing, Water, Fire, . and the reafon feems to
hold in Cannons, becaufe in thofe that are long,
the fire is retained a longer time in the concavity
of the Piece, and {othrows out the Bullet with

more violence s and experience lets us fee that
: ' taking
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taking Cannons of the fame bore, but of diverfi-
ty of length from 8 foot to 12, that the Cannon

- of g foot long hath more force than that of 8 foot

long, and 1o more than thatof 9, and fo umto
12 foot of length.. Now the uiual Cannon car-

. ries 600 Paces, fome move, fome lefs, yea fome

but 200 Paces from the Piece, and may fhootin-

> to foft earth r5or 17foot, into fand or earth
- which is loofe,22 or 24 foot, and in firm ground,
- about 10 or 12 foot, &rc. : -

It hath beenfeenlately in Germany,where there

 were made Pitcesfrom 8 foot long to 17 footof

* likebore, that thooting out of any piece which
‘was longer than12 foot;the force was diminifhed,

and the morein length the Piece increafeth, the
lefs his force was: therefore the length ought tobe -
ina mean mealure, and it is often feen the greater
the Cannon is, by fo much the fervice is greater :

- but to have it too long or too fhdixt; is not conve-

.

-iient, buta mean propettion of length to be ta-

ken, otherwife the flame of'the fire vvillbe over-
prefled vvith Air, vvhich hinders the motion in

refpect of fubfance, and diftance of getting out.

PRO-
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i

PROBLEM LXXXIV.

Of prodigiows Progreffion and Mulsiplication of

_'Creatures 5 Plants , Fruits , Numbers , Gold,
" Silver, &c. when they are always augmented
by certain proportion: '

Er¢ we fhall fhew things no lefs admirable

than recreative, and yet 10 certain and
eafic to be demonftrated, that there needs not
but Multiplication onely, to try each particular s
and firft, =

Of Grains of Muftard-feed:

Irft, - Therefore it is certain that the increafe

of one grainof Muftard feed for 20 years
fpace, cannot be ¢ontained within the vifible
World, nay if it were an hundred times greater
than it i$: and holMing nothing befides from
the Centre of the Earth even unto the Firma-
ment, but onely {mall Grains of Muftard-feed :
Now becaufe this feems but words, it muft be
proved by Art, asmay be donein this wile: As
fuppofc one Mufiard-feed fowert to bring forth

a Treeor Branch, in cach extendure of which

might be a thoufand grains: but we will fup
pofe onely a thoufand in the whole Tree, and
let us proceed to: 2o years, every Seed to bring
foith yearly a thoufand :%nainsg now muléiply-

ing
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ing always by a thoufand, in lefs than 17 years,
you thall have {o many grains which will furpa(s
the fands, which are able to fill the whole Firma-
ment: for following the fuppofition of Archime-
des ,& the moft probable opinion of the greatnefs
of the Fixmament which Ticho Brabe hath left us;
the number of grains of Sand will be fufficiently

exprefled with 49 Cyphers, but the number of |

grains of Muftard-feed at the end of 17 years
will have 52 Cyphers: and moreover, grains of

Muftard-feed are far greater than thefe of the -

Sands: It is therefore evident that at the feven-
teenth year, all the grains of Muftard-feed which
fhall fucceflively (pring from one grain onely, can-
not be contained within the limits-of the whole
Firmament 5 what thould it be then, if it fhould
be multiplied again by a thoufand for the eigh-
teenth year, and that again by a thoufand for

~ €very years increaf€, until you come to the twen-

*tieth year? It’s a thing as clear as the day, that

{uch a heap of Muftard-feed would be an hundxed

thoufand times greater than the Easth : and bripg
onely but the increafe of ong grain in twenty
years. |

Of Pig.fo

SEcondIy, Is itnot a firange P:opoﬁtion; to -
\J fay, That the Great Turk with 3li his Reve- |

nues, 1s not able to maintain for one years time
all the Pigs that a Sow may pig with all her Race,
that is, theincreafe with the. increafe, unto 12
years ; this feetnsimpoffible, yet it is moft e
- , or
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for let us fuppofe and put the cafe, that a Sow -
bring forth but 6, 2 Males and 4 Females, and

that each Female fhall bring forth as many every

year, during the fpace of 12 years, at the end of

the time there will be found above 33 millionsof -
Pigs: Now allowing a crown for the mainte-
nance of eagh Pig for a year, (which is as little as
may be,beigg but near an half of a farthing allow-
ance far each day) there muft be at leaft o many
crowns to maintain them one year, viz. 33 milli-
ons, which exceeds the Turks Revenue by much.

Of Grains of Corn.

THitdly, It will make one aftonifhed to think
' thata Grain of Corn with his increafe {uc-
ceflively, for the (pace of 12 years will produce
in Grains 24414062 5000000000000 , Which
is able to load almoft all the Creatures in the
Woarld.

To open which, let it be fu;épofed that the
firlt year one grain being fowed brings forth 50, -
(but fometimes there is feen 70, fometimes 360
fold) which grains fowen the next year, every
one to produce 50, and fo confequently the
whole and increafe to be fowen every year, until
12 years be expired , there will be of increafe
the aforefaid prodigious fum of grains, viz.
24414062 5000000000000, which will make
a Cubical Heap of 6258522 Grains every way,
which is more than a Cubical Body of 31 miles
cvery way: for alowing 4o grains inlength to

) N 2 cach
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“€ach foot, the Cube would be 156463 foot every

~way : from which it is evident that if there were -
two hundred thoufand Cities as geeat as London,
allowing to each 3 miles {quare évery way, and
100 foot in height, there would not be fufficient
room to eontain the aforefaid quantity.of Com :
and {uppofe a Bufhel of Corn were equalunto two
cubick feet,which might contain twenty hundred
thoufand grains, then would there be 12207046
2500000 buthels; and allowing 30 buthels to a -
Tun, it would be able to load 8138030833 Vef-
{els, which is more than eight thoufand one hun-
dred and thirty eight millions, fhip loadings of
500 Tun to each Ship: a quantity {o great, that
the Seais fcarceable to bear, or the Univerfal
‘World able to find Veflels to carry it. And if this
Corn thould be valued at half a Crown the bufhel, -
it would amount to -15258807812 §00 pounds
Sterling, which I think exceeds all the Treafures
of all the Princes, and of other particular menin’
the whole World : And isnot this good Husban-
dry to fow onegrain of Corn, and to continue it
in fowing the increafe onely for 12 years, tohave
fo great a profit?

Of the Increafe of Sheep.

FOurthly,Thofe that have great flocks of fheep
may be quickly rich, if they would preferve
their Sheep without killing or felling of them:
fo that every Sheep produce one each year, forat

the end of 16 years 100 Sheep will multiplyand
‘ oo increale
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ncreafe unto 6553600, which is above fix mil-
Lons, five hundred fitty three thoufand Sheep :
Now fuppofing them worth but acrown a piece, -
it would amount unto 1638400 pounds Sterling,
which isabove 1 million 6 hundred 38 thoufand
pounds. A fairincreafe of one Sheep, and alarge
portion for a Child, if it fhould be allotted,

Qf the increafe of Cad-ﬁjb,‘Carp:, &c,

Flftbly, If there be any creatures in the world
' that do abound with increafe or fertility, it
may be rightly attributed to fith ; for they in their
kinds produce fuch a great multitude of Eggs,
and bring forth fo many little ones , that if a
great part were not deftroyed continually, with-
in a little while they would fill all the Sea,Ponds,
and Rivers in the World 5 and it is eafie to fhew
how it would fo come to pafs, onely by fuppo-
fing them to increafe without faking or deftroy-
ing them for the fpaceof 10 qr 12 years: having
regard to thefolidity of the Waters, which are
allotted for tolodgeand contain thefe Creatures,
as their bounds and place of reft to live in. '

Of the incréqﬁ* and muliiplication of Men.

Slxthly, “There are fome that cannot conceive

how it can be that frqm eight perfons (which

were faved after the Deluge: or Noabs Flood)

thould fpring. fuch a W§r d of People to begin .
A 3 ' ¢

o

™
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a Monarchy under Nimrod, being but 200 years.
after the Flood, and that amongft them fhould be
raifed an Army of 200000 fightingmen: Butit
15 eafily proved if we take but one of the Children
of Nuah, and fuppofe thata new Generation of
People begun at every 30 years, and that it be
continuéd to the feventh Generation, which is
200 years; for then of one only Family there
would be produced 111000 Souls, 305 to begin
the World : though in that time men lived lon-
* ger, and were more capable of multiplication and
. Increafe: which number fpringing onely froma
fimple production of one yearly, would be far
greater if one Man fhould have many Wives,
which in ancient times they had : from which it
is alfo that the Children of Ifrael, who came into
Egyprbut only 70 Souls, yet after 210 years cap-
tivity, they came forth with their Hofts, that
there were told 6oocoo fighting men, befides
old People, Women, and Children and he that
fhall feparate but one of the Familics of Fofeph,
it would be fuffitient to make up that number :
How much more fhould it be then, if wefhould
joynmany Families together ? -~ B

: Of " the Increafe of Numbers.

SEventhly, ‘What fum of money fhall the City

) of London be worth, if it fhould be fold,and

the money be paid in a year after this manner:
T.he firft week to pay a Pin, the fecond week 2

. Pins, the third week 4 Pins, the foutth Wc;k $ -

] e e L ewmio e ] P ins.,
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. Pins, the fifth weck 16 Pins, and fo doubling
until the 52 Weeks, or the year be expired ? -

Here one would think that the value of the
Pins would amount but toa {mall matter,in com-
parifon of the Treafures or Riches of the whole
City : Yetit Is moft probable that the number of
Pins would amount unto the fum of 45195996
28681215, and if we fhould allow untoa quar-
ter a hundred thoufand Pins, the vvhole vvould
contain ninety eight millions, four hundred thou-
fand Tun: vvhich is able to load 45930 Ships
of a thoufand Tun apiece: And it vve fhould
allow 1000 Pins for 2 Pennty, the fum of mongy
vvould amount ‘unto above eighteen thoufand
c¢ight hundred and thirty millions of pounds -
fterling : An high Price to fella City at, yet cex-
tain, according to that firft propofed.

Soif 40 Towns were fold upon condition to
give for the firfta penny, for the fecond 2 pence,
for the third 4 pence, érc. by doubling all the
reft unto the laft, it would amount unto this
number of pence 1099511627776, which in
pounds is 4581298444, that is, four thoufand
five hundred, and fourfcore millions of ?oundsa
and more.
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‘ 0}" 4 man that gathered up Apple.r, Stones, or Juch-
likes upon a condiiion, T

— or fuch-like things, that were plac’d in 4
firaight line or right form, a Pace one from ano-
ther, and a basket being placed a Pace from the
firt : how many Paces would therebe made to
puc all thefe Stones into the Basket, by fetching
one by one? Thiswould require near halfa day
todoit, for there would be made 10092 paces
beforé he fhould gather them all up.

Of Changes in Bells, in Mufical Iitﬁmmenth Tranf~
musation of places in Numbers, Letters, Men, or

. ﬁtchi]{e.

Nlnthly, Is it not an admirable thing t6 con-
. fider how the Skill of Numbers doth eafily
furnifh us with the knowledge of myfterious and
hidden things?which fimply look'd into by others
that are not verfed in Arithmetick,do prefent un<
to them a world of confufion and difficulty. -
As in the firft place it is often debated a-
mongft our common Ringers, what number 6§
Changes there might be made in five, fix, feven,
eight, or more Bells: who fpend much time to
anfwer their own doubs, entering oftén into a
Labyrinthin the fearch thereof : or if there werg
¥0 Voices, how many f{everal notes might there
be? Thefe are propofitions of fuch facility, that
aChild which can but multiply one number by
" Bnother, may eafily refolveit, which is but onely
e R T PR TIRY A PPRRE+

F Ightly, Admit there were 100 Apples,Stones,
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to multiply every number from the unite fuccef-
fively in each others produé, unto the term af- -
figned : (o the 6 number that is againft 6 in the
Table, is 720,and fo many Changes may be made
upon 6 Bells, upon 5 there are 120, &

. t a—‘.l.
T2 b 2
3 (c|®
4l |24
51¢ 120
6 ¢ |720
7 | g | 5940
8 | p | 40520
9 |i | 362880
ro [ | 3628800
11 |y | 39916800 -«
12 | i | 479001600
13 | n | 6227020800 |
14 | o | 87178291200
15 | p | 1307674368000
16| g 20922789888000
‘17 | v | 355687537996000
18 | £ | 6402375683928000
19 |t | 121645137994632000
20 | u | 2432902759892640Q00
21 | 10| 51$90957957745440000
22 | 112400107 5070399680000
23 | 9 | 25852024726619192640000
24 13 1 620448593438860623360000

In like manner againft o in the Table is
3628800, that is, three millions, fix hundred
B twenty
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twenty eight thoufand, eight hundred s which
fhews that 10 Voives may have fo many Conforts,
each man keeping his own note, but onely altep=
ing his place; and fo of firinged Infiniments,
and the Gamat may be varied according to which,
anfwerable to the number that is againft y, viz.
1 12400:075070399680000 Notes.

From which may be drawn this orthe like

Propofition : ‘
Suppole that 7 Schollars were takken out of a
Free School to be fent to an Univerfity, there to
be entertained in fome Colledge at Commons for
a certain {um of money, fo that edch of them
have two meals daily, and no longer to continue
there, then that fitting all together upon one
Bench or Form at every Meal, thert might be a
divers tranfmutation of place of account in fome
one of them, in comparifon of another, and ne- -
ver the whole company to be twice alike in fitu~
ation: How long may the Steward entertain
them? (who being not skilled in this fetch, may
anfwerunadvifedly.). Itismoft certain that chere
will be five thoyfand and forty feveral pofitions
or changingsin the featings, which makes four-
:iecn years time, wanting ten weeks and. three
ays. ‘ o o
Hence from this mutability of tranfmutation,

. it is no marvel that by 24 Letters there arifeth
- and is made fuch variety of Langnages in the

World,and fuch infinitenumber of wiords in each
Language; fecing the diverfity of Syllables pro-
duceth that efle, and alfo by the interchanging
and placing of Letters amongftthe Vowels, and
: : ' armongft

-
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amongt themfelves maketh thefe fyllables,which
Alphabet of 24 Letters may be vatied fo many
times, viz. 620448593438860623360000,
which is fix hundred twenty thoufand, four
hundred forty eight millions of millions of
millions five hundred ninety three thoufand,
four hundred thirty eight millions of millions,
and more. :

Now allowing that a man may read or fpeak
ote hundred thoufand words in an hour, which.
is twice more words than there are contained in
the Plalms of David, (a Task too great for any
man t6 do in fo thort a time) and if there were
four thoufand fix hundred and fifty thoufand
tnillions of men , they could not fpeak thefe
words (according to the hourly proportion afore-
faid ) in threefcore and ten thoufind years 5
which variation and tranfimutation of Letters, if
they fhould be written in Books, allowing to cach
Leaf 28000 words, (which is as many as poflibly
could beinferted) and to each Book a Ream or
26 Quire of the largeft and thinneft Printing-
Paper, fo that cach Book being about 15 inches
long, 12 broad, and 6 thick : The Books that
would be made of the tranfmutation of the twen+
ty four Letters aforefaid , would be at the lealt
4877803789928788 : Andif a Library of a
wmile fquare €very way, of sofoot high, were
made to contain z 50 Gallerigs of 20 feot broad
apiece, it would contain four hundred millions
of the faid Books : (o there muft be to contain the
reft 20 lefs than 96945002 fuch Libraries s and
if the Books were extended over the furface ﬁf

a the

-
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the Globe of the Earth, it would be a dccuplc co-
vering unto it, athing feeming moft incredible,
that 24 Letters in their tranfmutation thould pro-

i

duce [uch a prodigious number, yet moft certaig

and infallible in computation.
. Of a Servant bived upon certain condisions,

A Servant faid unto his Mafter,that he would
dwell with him all his life-time,if he would

but only lend him land to fow one grain of Gorn
with all his increafe for 8 yearstime; how think

“ you of this bargain ? For if he had but a quarter

of an inch of ground for each grain, and cach -

grain to bring forth yearly an increafe of 40 grains
the whole fum would amount unto, at the term
aforefaid, 6553600000000 grains : and (ecing
that 3 thoufand and 6 hundred millions of inches
do but make one milefquare in the fuperficies, it
fhall beable to receive 14 thoufand and 4 hundred
millions of grains, which is 14400000000, thus
dividing the aforefaid 6553600000000, the
(%qoticnt will be 455, and fo many fquare mileg
of land muft there be to fow the increafe of one

grainof Corn for 8 years, which makes at the

leaft 4200060 Acres of Lind, which rated but at
. fivefhillings the Acre per Annums, amounts unto

100000 pound ; which is 12500 pound a year,

to be continued for 8 years: a pretty pay fof a

Mafters Servant 8 years fervice. .

“PRO-
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PROBLEM LXXXV. .

Of‘ F otmmm, L{ydmuqm, Macbmeck, and other
Expmmem: upon Water or other quaar. \

Ic‘v

Firft how to make Water atthe Foot of a Mounmu
10 afcend tothe Top of is, and[o to defeend on tbe
other fide.

= O'do this there muftbe a Pipe of Lead,whlch
_ may come from the Fountain 4, to the top
of the Mountain B; and foto dcfccnd on the 0=
ther fide, a little lower than the Founttain, as at
C, then make a hole in the Pipe, at the top of thc :
Mountain, as at B, .
and flop the end of .-
the Pipe at Aand C 5 -
and fill thisPipe at
. B with Water, and
cloﬁ: it very carefully ;
at B, that no | il
Alr getin: thenun- k _
flopithe end at 4, PR o
andatC; then’ will - g LR
the Water perpetually run up the Hll] and dba
fcend on theother fide, whichis an mvcntxoﬁ of
great confequencc to fu:m{h Vxllages that wdnft
Water. i

. 20 Secandly,
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Secondly, How to know whas Wine or other Liguor

- hereisin a Veffel, without opening the Bang-

+'bole, and wishous making any cther bols shan thas
by which is yuns ous stthesop. -~ .

N this Probleti there is nothing but to take 2

A bowed Pipe of Glafs, and put it into the fau~

<ets hole, and ftopping it clofe about : for then

- youhall fee the Wine or Liquor to afcend in this

Pipe, until it be jult even with the Liquor inthe

- Veflel: by which a man may fill the Vefi!, or

put more into it: and (o if need were, ope may

empty one Veflel into another, without opening

- the Bung-hole,

3.

Thirdly, Howis it that it is [3id tbét a VefJel bolds
more Water, being placed at the foot of a Moun-~
 sain, than fanding upon the top of it ?

THis is a thing mof} certain, bccwfedm%

ter and all other Liquer difpafeth. jt falf
fpherically about the Centre of the Eaxth 3 and
by how much the Vieffel is nearex the Centre, by
{0 much: the morg the fluface of the Watex makes
@ leflex fphere, and thercfore every part more
gibbous or fwelling than the ke part in a‘g:lfam
A phere ¢
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fphere: and therefore when the fame Veffel is
farther from the Centre of the Earth, the fur- -
face of the water makes a greater {phere, and
therefore lefs gibbous or {welling over the Veflel ;
from whence it is evident that a Veffel near the
Centre of the Earth holds more Water than that
which is farther remote fromits and fo confe~
quently a Veflel placed at the bottom of the
Mountain holds mexe Wates, than being placed
on the top of the Mountain. s
Firft, Therefore one may conclude, that one
and the fame Veflel
will always hold
more, by how much -
it is nearer the Cen-
treof the Barth.
. Secondly, K a
Veffel be very near.
the Centre of the |
Earth, there will be | .
more Water above
the brims of it, than
there is within the
chfeh ' - o o 1 -
Thirdly, a Veffel full of Water coming to.the
Centre will fpherically increafe, and by little and
little leave the Veflel 5 and pafling the Centre, the
Veflel will bealtemptied. =~ T
- Pourthly, One cannot carry a Fail of Wateg
fromalow placeto a higher, but it will moteand
more run 6ut-and over 5 becaufé that in afcend-
ngit liesmorcleval, but defcending it fwells,
and becomes mose gibbows. S

4+ Fourtbly,
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4

Fourthly, To condut Water from the 1op of one
Mosstain, o the top of anosher.

A S admit on the top of a Mountain there isa
A Spring,and at the top of the other Moun-
tain there are Inhabitants which.want Water :
Now to make a Bridge from one Mountain to
another, were difficult, and too great a charge;
by way of Pipes itis eafie, and of no great price:
forif at the Spring on the top of the Mountain
be placed a Pipe to defcend into the Valley, and
afcend to the other Mountain, the Water ‘will
run naturally, and continually, provided that the -
Spring be fomewhat higher than the paffage of
the Water at the Inhabitants: A

b

Fifibly, Of a fine Fountain which ﬁoim Waser
very bigh, and with greas violence, by turning of
@ Cocks : , .

Y Ettherebe a Veffel as 4 B, made clofe in all

his parts, in the middle of whichlet CD

bea Pipe open at D near the bottom, and then

with a Squirt fquirt in the Water at C, ftopped .

Above by the Cockor Faucet C, with as great
violenceas poflible you can 3 and turn the Cock

. , imme-



aaatbematical mmatwu. z9§

immediately. - Now
there being anindif- ' 4
ferent quantity of AR
 Waterand Airinthe [ I} ) -

Veﬁi:l, the ‘WaterA 7
Keeps it felf in the ¥
_ bottom, and the Air, §
~ which was greatly
- preffed , feeks for

~more place, that turning the Cock, the Water
iffueth forth at the Pipe, and flies veryhlgh and -

that efpecially if the Veffel be a littleheated. Some
make ufe of thiis for an Ewer to wafh hands with-
all, and therefore putting a moveable Pipe above

oA fach as the Figuretheweth: whichthéWater . .

will caufe to turn very qmck pieafurablc to be-
hOlda

6

- Siahly , Of Arcfumedes’: Scrm, wbzcb makgs
 Water a]Eend by deﬁendtng. _

THls is nothing lfe buta Cylmdcr, ahout
the which isaPipe in form of a Screw;and
~ when one tumns it, the Water ‘defcends\always
in refpet of the Pipe : for it pafféth from.one
- part which is highex to that which is lower, and
. at the end of the Engine the Water is found
higher than it wasat the Spring. This great En~
gineer, admirsble in all Mathematical Arts, in-

vcnu:d this Inftrument 3) “walh King Hierdies

gieat



 hére efpecially

-  great Veffels,as fomd
g & | Authors fay, alfo to
‘ h ¢ 5 wathr the fields of
Lo A ; Egypt y 8S Diad‘fm .
" - witnefleth: and Caié
danus reporteth that
a Citizen of Milen
o . having made the like
o "+ Engine, . thinking
himfelf to be the firft Inventer, conceived fuch
. gxcecding joy, that he became mad - Fol. 2.
- . Again, -A thing may afcend by defcending, if
g {piral Line be made, having many circulations
or tevolutions;_the laft being always leffer than

R ——
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A

* thefirfh, yet higher than the Plaim fuppofed : Tt

is mofcertain tiras then pucting a Ball into it, and
turning the {piral Line{o, that the fixft cireulas
tionmay be perpendicular, or touch always the

. {uppofed Plain, the Ba]l fhall in defcending con-

‘tinually afcend, until at laft it come to the high-
eft part-of the fﬁi}ralﬂ_Linc,.and fofall out, And
nay be hoted, That a moving Bo-

dy, as Water, ora Bullet, or fuch:-like, will ne-

ver afcend, if the Helical Revolution of the Screw
be aot inclinitig, to the Horizon . fo that atdord-
tothis Inchination the Bdllet Liquormay de--
fcend alwaysby.a continual metion and revolus

. tion... Andthis Experimentmay be more ufefaf
 Watorally made:with a Thread-df Hon or Ladint;

durned or bowed Helically abouit a Cylindct,
with fome diftindtion of diftancesbetween e
Heliges, for thewhaving drawh out the Cylinder,
arhaving tig or. tied fome weightatit; iuﬁfachr
L L / ort
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fort that the Water may.eafily dropif.onéliftup '
the “faid Thread ¢ thefe Helices: ox:Revolytions
notwithflanding ‘will ‘remain- inclining. to-ithe

" Horizon,and thed turnitigit about forward; the”
Giidweight will afdend 5 but backwards. it will
~defeend. . Now:if the Revolutions bealike, ‘and
~ of equality amongft themfelves; and the whirl~
~ ing or turning motion bequick, the fight will be
fodeceived, that -producing - the actien it will
" feem to the ignotfant no lefs than 4 Miracle. * - k

- Sevenshly, OF anotbek fine Fountain of Hesfies

- "'[“His is an Erigine: which hath two. Wheels
L with Cogges or Teeth, s #'B; which are
placed within an Oval C D; infuchifort, that'the

- “Teeth of the one may eniter into the Notches. of
the other 5 but fo jultthatneither Air nor Water

hay enter into the Oval Coffer, €ither by the
- gniddle; orby thefides, for the Wheel muft joys
fo near to the fides of the Coffer, thattherebeno
vacuity : To this thereisan Axletree withahans.
dle to each' Wheel, -~ - _ T ‘
~ fo that they maybe [,, «a-
-tugned, 'and A being - ['4- . ¥,
‘turned, that turnech - |
. the other Wheel that -
. isoppofite:by which-
‘notion the.air’ that
4sin E; -and the wd-
. terthat is cairted by - £
< s
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the hollow of the Wheels of each fide, by conti.
" nual motion, is conftrained to mount and flicope
_ by the Funnel F. Now to make the. Water.run
what way one would have it, there may be ap- -
" plied upon the top of the Pipe -F, two other
moveable Pipes inferted one within another; as
the Figure (heweth. But here note that there
may acrue fome inconveniency. in this Machine,
feemng that by quick turning the Cogs or Teeth
of the Whecls running one againt another, may
near break them, and (o give way to the Air to
enter in, which being violently inclofed will e-
fcape to occupy the place of the Water, whofe
weight makes it fo quick : howfoever, ifthis Ma-
chine be curioufly made asan able Workman may
eafily s:l()z it 'is a_moft {overaign Engine, to caft
~“Water high and far off for to quench fires. And
to have it to rain to a place affigned,accommodate
a Socket having a Pipeat the middle, which may
point towards the place, being fet at the top there-
of, and {o having great difcretion in turning the
:Axis of the Wheel, it may work exceeding well,
and continue long, : ,

. i 8. -
Eightly, Of a fiﬂe Wate}ing-Pot for Gardense

THis may “be ma_dé in fofm of a Bottle, ac-
A& cording to the laft figure, or fuch-like, ha-
ving at the bottoin many {mall holes, and at the

. Beck of it another hole fomewhat greater than
L ’ S thofe
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~thofe at the.bottom, which hole at the top you
muft unflop when you would-fill this Watering-
‘Pot, for then it is nothing but putting the lower
“end into aPail of Wateir 3 for {o it will fill it felf
by degrees : and being full, put your Thumb.on
the hole at the Neck to ftop it, for then may you
carry ‘it from. ‘place :to place; and it will
not {enfibly sunout ; Lomething it will, and all
in time, (if it werenevetfo clofe flopped) con-
trary to the ancient Tenes in Philofphy, That Air
will not penetrate, T
. : ; : 9. e R

Ninbly, How eafily to take Wine out of & Veffel at
the Bung-hole, withous piercing of a hole in the
vl ) '

= o
YN this there is no need but to have a Cane or

A Pipe of Glafs, or fuch-like, one of the ends of

which may be clofed up almoft,leaving fome {mall
hole at'the end 5 for then if that end be fetinto
the Veflel ac the Bung-hole, the whole Cane or
Pipe will befilled by little .and little 5 and once
being foll, ftop the ;== e
other end which isf- 8
without , and then
pull out the Cane or
Pipe , fo will it be
full of Wine, then
opening a little the
top above, you may | "
filla Glafs or.other: ™~ " .. T
Pot with it, for as the Wine iffdeth out,. the air
* comethinto the CangonRipe, da fupply vacuity;
A 03 x0. Tenthly,

\

I
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:f enthly, Howto nieaﬁ:re irpegular Bodies by belp :f
W atere ‘ . : ‘ ' . . 4

‘ SOme throw in the Body or Magnitude into a

Veflcl, and keep that which floweth out over,
faying it is always equal to the thing caft into the
Water: But it is more neater this"way, to pour
intoa Veffel fuch a quantity of Water, which may
be thought (ufficient to cover the Body or Mag-
nitude, and makea mark how high the Water is
in the Veffel, then pour out all this Water into
another Veflel, and let the Body or Magnitude be
placed intothe firft Veflel 5 then pour in Water
from the fecond Veffel until it afcend unto the
former mark made in the firft Veflel, {o the Wa-
ter which remains in the fecond Veflel, is equal
to the Body or Magnitade put into the Water :
But here note that this is not exa& or frée from
error, yet nearer the Truth than any Geometri-
cian can otherwife poffibly meafure ; and thefe
Bodies that are not {o full of pores, are more tru-
ly meafured this way, thanathersare. ~ * -

RO i B T T )

Sy
‘ g’q jx'nd &ée;}:‘lgeigb_t of Water.

SE.eingﬂthat 1535 pﬁrt of an. ourice ‘weight,
)" makes a Cubical Ingli of Water, and every
pound welghe Euverdhpviz - makes 27 C&bi;arl
‘. s oot Inches
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* Xnches, and ;3 fere, and that7 Gellonsand a half -
Wine-meafure makes a foot Cubical,’ it is eaffe
by inverfion, that knowing the-quantity of a
Veflel in Gallons to find his content in Cubical -
feet or weight : and that late famous Geometri-
cian Mafter Brigs found a Cubical Foot of Wager -
to weigh near §2 pound weight Heverdupoia,
. Butthelate Learned Sinmon Stevin found a Cybi-
cal Eoot of Water to weigh 65 pound; which -
diffexence may arife from- the inequality of Wa-
ter; for fome Waters are more ponderous than
others 5 and fome difference may -be from the
weight of a pound, and the meafure of a Foot.
‘Thuasthe weight and quantity of a {olid foot fet-
led, it is eafie for Arithmeticians to give the con-
tents of Veflels or Bodies which contain Li-
quids. - S

I2. ' ' (

To find the Charge that a Veffel may carry, a5 Ships,
 Boats, or {uch-like. : k

'THis is generally conceived, that a Veffel
may carry as much weight as that Water
- weigheth whichis equal unto the Veffclin big-
nefs, in abating only the weight of the Vcflel:
We (ke that a Barrel of Wine or Water caft into
the Water, will not fink to the bottom, but fwim
eafily; and if a Ship had not Iron and other pon-
derofities in it,-it might {wim full of Water with-
out finking: In the fame manner if the Veffel
were loaden withiLead, (o much fhould the Wa-
S 04 -t
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ter weigh : Hence it is that Marinerscall Ships of
. sooco Tuns, becaufe they may contain one ox
2000 Tun, and fo confequently carry as much. -

o - - . 13n :

How comes it thas & Ship having Jafely failed in the
vaft Ocean , and being come into the Port or Hars
bour, sithous aity sempeft will fink dovon vighs 2

‘ He caufe of thisis, Thata Veflel may carry
more upon fome kind of Water than upon
other; now the Water of the Sea is thicker and
heavier than that of Rivers, Wells, or Fountains 3
therefore the loading of a Veffel which is accoun-
ted fufficient in the Sea, becomes toogreat in the
Harbour , or Sweet Water.” Now fome think
that it is thedepth of the Water that makes Vef-
fels more eafie to fwim, but itis an abufe: for if
the loading of a Ship be no heavier than the Wa-
ter that would occupy that place, the Ship theuld
as eafily fwim upon that Water, as it did fwim
upon a thoufand fathom deep of Waters :and if
the Water be o thicker than.a leaf of Paper, and
weigheth but an ounce under a3 heavy body, it
will fupport it, as well asif the Water under it
weighed ten thoufand pound weight : Hence it
is, if there be a Veffel capable of a little more
thana thoufand pound weight of Water , - you
. may put into this Veflel a piece of Wood which
thall weigh a thoufand pound weight 3 (but ligh-
ter in his kind than the like magnitude of W at;;r.) ~
. P (¢

T
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for then pouring ‘in buta quart of Water, or a
very little quantity of Water, the Wood will,
{wim on the top of it, (provided that the Wood
touch not the fides of the Yeffel) whlch is a fine
Experiment, and feems admirable in the perfor- |
mance.

14
How o groff Body of Metal may fmm :tp:m tbe

Water. _

TH[S is done by extending | the Metal into a
~ thin Plate, to make it hollow in form of
a Veffel; {o that the greatnefs of the Veffel which .
the air with it containeth, be equal to the magpni-
tude of the Water, which weighs as muach asit,
for al] Bodies may fwim without finking, if they
" occupy the place of Water equal in weight unto
them, as if it weighed 12 pound, it muft have the -
place of 12 pound of Water : Hence it is that
we feefloating upon the Water great Veflels of -
- Copper or Brafs, when they are-hollow inform
of a Caldron. And how can it be otherwife con-
ceived of Iflandsin the Sea, that {wim and float ?
Is it not that they are hollow and fome part like
unto a Boat, or that their Earth is very lightand
fpongeous, or having many Concavities in the

Body of it, or much Wood within it
' And it would be a pretty  propofition to
fhew how much every kind of Metal fhould -
be mlargcd to makc it {wim upon the Water :
Whlch

-
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which doth depend upon the propostion that is
- between the weight of the Water and each Me-
" tal. Now the proportion that is between Metals
and Water of equal magnitude, according to
fome Authors, isas followeth: o
: ‘ v
i (GOLD 1871
A magnitudeof 1opound | LEAD 116}
weight of Water will | SILVER ' 104
- “yequire for the likemag- | COPPER- ¢}
nitudeof =~ . | IRON 81
- LTINNE 75

From which is inferred, That to make a piece

of Copper of 10 pound weight to fwim, it muft

* be made {o hollow that it may hold ¢ times that
weight of Water, and fomewhat, more, that is

tofay o1 pound : Secing that Copper and VVa«
ter of like magnitades in their ponderofities, are

as before, as 10to g1, I,

15
Howto weigh the lightnefl of the Air.

P Lace a Ballance of wood turned upfide down -
into the water, that {o it may {wim, then let
water be inclofed within fome body, as withina
Bladder or fuch-like, and fuppofe that fuch 2
uantity of Airfhould weigh one pound, place
t under one of the Ballances, and place undex
the other as much weight of lightnefs as may
countes-ballance and keep the other Ballance that.

24
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it rife not out of thewater: by which your (hall

fec how much the lightnefs is. C
- - But without any
> . Ballance do this 1y s¢ |
. Take aCubicalhols “ “5a "
low Veflel, or that .*
- which is Cylindri- -~ A4

.on the water, and as’ | '
it finketh by placing st |
" of weights upon-it, S
mark how much; for
the weight of any body, 'you have nothing to do
 but toput it into this Veflel, arid'mark how deep
it finks ; for {o many pound it weighs-as the-

weights put in do make it foto'fink, = -'g

~ ABodybeing given, 10 ma}kii abiut, ard fhew boiw
- much of it will fink in the Water, or fwim above
RO T I

.1 the Warer.~

N

~and the quantity of
for

e don by i, g o

. Body which i given,
“Water, which weighs as much as-that bodys-

then-if you would examiné -

then certainly it will fink {o deep, " until j¢-occu~ -

pieth the place of that S}}?ﬂftit'j of Watér,. - .

R
. :
¢ R ’
3 RPN
!~ FEIA
i N
: ‘17 %o
0 I DIEEMaIN FAgecy
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17.

To find bow much feveral Metals or other Bodies dy
- weigh lefs in the Water than in the Air.

Ake aBallance, and weigh (as for example)

A 9 pound of Gold, Silver,Lead, or Stone,in
the Air, {o it hang in equilibrio 5 then coming to
the Water, take the fame quantity of Gold, dil-
ver, Lead or Stone, and let it (oftly dewn into i,
and you fhall fee that you fhall need a lefs Coun-
terpoife in the other Ballance to counter-ballance
it: Wherefore all Solids or Bodies weigh lefs in-
the Water than in the Air, aud fo much the lefsit
will be, by how much the Water is grofs and
thick becaufe the weight finds a greater refiftance,
and therefore the Water fupports more than Air;

- and furthes, becaufe the Water by the ponderofit
is difpleafed,and {o firives to be thereagain, prel-
fing to it, by reafon of the otlfer Waters that are -
about it, according to the proportion of his
weight.  Archimedes demonfitateth, that all Bo-
~ dies weigh lefs in the VVater (or in like Liquor)
by how much they occupy place ; and if the VVa-
ter weigh a pound weight, the magnitude in the
VVater fhall weigh a pound lefs thanin the Air.
Now by knowing the proportion of Water -
and Metals, it is found that Gold loféth in the
Water the 19 part of his weight, Copper the 9
g ‘glatt, Quickfilver the 15 part, Lead the 12 pare,
Ivet the 10 part, Iron the 8 part, Tin the 7 pal:‘vi
' : a

,

-
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and a little more: wherefore in material and aba
folute weight, Gold in refpec of the Water that
it occupieth weigheth 18 and % times heavier
than the like quantity of Water, thatis, as 18%
to the Quickfilver 15 times, Lead 11and %, Sil-
ver 1oand 3, Copper 9 and't., Iron 8-and ,*
and Tin 8 and 4. Contrarily in refpe of great-
nefs, if the Water be asheavy as thdlold, then
is the Water almoft 19 times greater than the
tgagnitudc of the Gold, and {o youmay judge of
the reft. ‘ :

S

18,

How i it that a Ballance baving Like weight in eath

Scale, and hanging in 2quilibrio in the Air, be-

ing placed in ansther place, (without removing

. any weight) it fhall ceafe to hang in zquilibrio
 fenfibly, yeaby agreat difference of weight 2

THis is eafie to be refolved by confidering dif-
- ferent Metals, which though they weigh
equal in the Air, yet in the Water there will
be an apparent difference 5 as fuppofe fo that
in the Scale of each Ballance be placed eighteen
pound weight of {everal Metals, the one Gold,
and the other Copper, which being iz equilibrio -
in the Air, placed in the Water will not
fo, becaufe that the Gold lofeth near the eigh-
teenth part of his weight, which is about one
pound, and the Copper lofeth but his ninth-pare,
which is two pound ; whercfore the Gold in the

: water
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water weigheth but 17 pound, and the Coppet

18 pound, which is a diffetence moft fenfible to
confitm that point.

19.

. . o
o fhew rﬁ' Watets ave beavies one than another,
 and bow much. ‘

pHyﬁcians have an efpecial refpeét unto this,
' judging that water which is lighteft is moft
healthful and medicinal for the Body, and *Sea-
-men know that the heavieft watexs do bear moft.. -
&nd it Is known which water is heavieft thus 2
Fake a piece of Wax, and faften Lead uato it;
o fome fuch-like thing, that it may but precifely
fwim, for thenit is equal to the like magnitade of

~ water, then put it into another Veflel which hath

contrary water, and if it fink, then is that water
lighter than theother : But ifit fink not fo deep,
then it arguech the water.to be heavier or more’
grofler than the firft water ; or one may take a
piece of Wood, and mark the quantity of fink-
ingof it into feveral waters, by which you may
judge which is lighteft or heavieft, for in that
which it finks moft, that is infalfibly the lighteft,
‘and fo contrarily. ‘ ,

20, &”
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How to make # pound of Water weigh as much as
" 10,20, 30,0r Ioopmdqf'Leadanyatmycb
a4s 1000 or 16000 pound weight. '

THis Propofitien feems very impcffible, yet
Water inclofed in a Veflel, being conftrain-
ed to dilate it {¢lf, doth weigh (o much astheugh
there were in the concavity of it a folid body of
Water, S
There are many ways to experiment this Pye-
potition, but to verifie it, it may be fufficient to

- " produce two excellent ones onely: which had

they not been really a&ed, little credit might have
been given unto it.

The firft way is thus: Takea Magnitude which -

. takesup as ych place as 1000r 1000 pound of
Water, and fuppofe that it were tied to fome=
thing that it may hang in the Air; then make a
Ballance that onc of the Scales may inviron it, yet
fo that it tbuch not the fides of jt; but leave fpace
enough for one pound of Water: Then having
placed reo pound weight in the other Scale,
throw in the Water about the Magnitud¢, fo¢hat
one pound of Water fhall weigh down the 100
pound in the other Ballances :
- The fecond way is yet more admirable : Take

a common Ballance 'that is capable to recetve 10
or 20 pound of Water, chen putinto it a maghi-

tude which may take-up the placeef 9 ox 19 p’ouadf

. i : O

{r
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e W= == = of water,whichmufk
be hungat fomeIron

that it Hang quiet’s
< (now it is not mate-
N> fial whethér the
P magnitude be hol-

it tovich not the Ba]aﬁcé in.which tis put,for then

~_having put the Lead or Weight into the other -
" . Ballance, pourina pound of Water into the Bal-
lance where the Magnitude is, and youthall fee’

- that.this one pound of Water fhall:counterpoife
. the 10 or 20pound-of Lead which is-fet - in the
’ ot}hetBallancg".-..»o.-...,-,. SR ‘- '

EE ISRt

s

. IT.may be faidincontinent, that. to tindertake’
A this were impoffible, either. tb number. the
" Sands of Lybia, or the Sands of ‘the Sea . and it
" was this that the Poets fung, and that vvhich the
Vulgar bélieves; nay, that vvhich long ago cer-
-tain Philofopkers to Gelor King of: Sicily repor-

‘ted, that the grainsof Sand vvére inumerable.

- ButX.anfvver vvith drchimedes, that not onely

or beam which is
. placed in awall; fo .

.. low ormaffie)fo that

' PROBLEM LXXXVE .+ 7
Of findry Quetivis in ARTTHMETICE. -
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one may nygmber thofe which are at the bordes,
and about the Sea, but thofe which ate able
to fillthe whole world, if there were-nothing clfe
but Sand, and the grains of Sands admitted to be
fo {mall, that 10 may makebut one grain of Pop-
py: foratthe end of theaccount there need noe
- to exprefs them but this number 30840979456,
and 3 Cyphets at the end of it. ~Claviusand
Archimedes male it fomewhat more, becaufe they
make a greater Firmament than Ticho Brabedoth 3
and if they augment the Univerfe, it is ealie for
us to augment the nuimber, and declare affuredly
how many grains of Sand there are requifite ro
fill another World, in comparifon that our vifible
World wete but as one grain of Sand, an atom,
or a point 3 for there is nothing to do but to
multiply the number by it felf , which will
amount to po places, whereof twenty are thefe s
95143798134910955936, and 70 Cyphers at
the end of it, which amounts to a moft prodi-
giousnumber, and is eafily fupputated: for fup- -
pofing that a grain of Poppy doth contain 10
grains of Sand, theye is nothingbut to compare
that littlebowl of agrain of Poppy; with abowl
of an inch or of afoot, and that to be compa-
zed with that of the Earth, and then that of the
Earth with that of the Fitmament, and { of the
weft . o ' -

P 3 ﬁiﬁé;
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Divers Mesals Yeing melted together in one body,
" find the mixtareof them.

e

J His was a hotable Invention of Archimedus,
related by Vitrawins in his ArchiteGure,
where he reporteth that the Goldfmith which
King Hiero imployed for the miaking of the Gol-
den Crown which was to -be-dedicated to the
Gods, had fiolen partdf it, and mixed Silver in
the placeofit: The King fufpicious of the work
propofed it to - Aichimedes, if by Art he could dift
cover without breaking of the Crewn, if there
had been mademixture of any-athér Metal with
theGold. The way which he found out was by
bathing himfelf 3 -for ashe entred: into the Veffd
of Water ( in which he bathied himfelf ) fo-the

. Water afcersded-or flew out-overits andas e

pulled out his Bady; the Water defcended: from
which he gathered that if a Bow] of pure Gold,
Silver, or other Metal, were caftinito a Veffel of
Water, the Water propostionally, according to

* thething caftén, would alcenid; anid {o by way

of Arithmetick the Queftion'lay open to- be rer
folved : who being fo intenfively taken with the
invention, leaps out of the Bath all naked, crg-
ing as a man tranfported, I bave found , I hiave
found, and {o difcovered it.

Now fome fay that he took two Mafles, the
one of purc Gold, and the other of pure Silver;
¢dch equal to the weight of the Crown,and there-
fore unequalin magnitudeor greatnefs ; and then

knowing
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kaowing the. feveral quantities of water which
was an{werable to the Crown, and the feveral
Mafles, he fubtilly colle&ed, that if the Crown
occupied more place within the water than the
Mafs of Gold-did, it appcar,cd that there was
Silver or other Metal melted with it. Now by
- the Rule of Pofition, Suppofe that each of the
three Maffes weighed 18 pound apicce, and thae
the Mafs of Gold did occupy the place of one
pound of water, that of Silver a pound and a half,
- and the Crown one pound and a quarter ongly :
Then thushe might operate: The Mafs of Sil-
wver which weighed 18 pounds, caft into the Wa-
ter, did caft out half a pound of water more than
the Mafs of Gold which weighed 18 pound ; and
the Crown which weighed alfo 18 pound, being
put into a Veflel full of wates, threw -out more
water than the Mafs of -Gofd-bx A quattef of @ -
pound, (becainfe'of mixt Metal which was in it)
therefore by the Rule of Propostion, If halfa
pound of water (the Excefs) b¢ an(werable to 18
und of Silver, one quaxtss of 3 pound of Ex-
cefs fhall be anfwerable to 9 poynd of Silver, and
fo much was mixed in the Crown,

Some judge the way to be more facil by weigh-
ing the Crown firft in the air, then inthe waters
in the air it weighed 18 pound,and if it were pure
Gold,in the water it would weigh but 17 pound 3
if it were Copper it would weigh but 16 pound;
but becaufe we will fuppofe that Gold and Cop-
" per is mixed together, it will weigh lefs than 17
pound, yet more than 16 pound, and that accor-
ding to the proportion mixed : letit then be fup-

P2 pofed
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pofed that it weighed in the water 16 pound.and
3 quarters, then might one fay by proportion, If
the difference of one pound of-lofs (which isibe-
tween 16and 17) be anfwerable to 18 pound, to
whag fhall one quarter of difference be anfwer-
able to, which 1s between 17 and 16%; and it
will be-4 pound and a half, arfd fo.much Copper
was mixed with the Gold. ‘
~ Many men have delivered fundry ways to re-
folve this propofition, fince drchimedes inven-
tion, and it were tedious to relate the diverfi-
ties. :

Bapsifta Beredicius, amongft his Arithmetical
Theorems, delivers his way thus : if a Mafs of
Gold of equal bignefs to the Crown, did weigh
2o pound, and another of Silver, ata capacity or
bignefs at pleafure, as fuppofe did weigh 12
‘pound , the Ggawn or the mixt body would
weigh more than the Silver, and lefler than the
‘Gold: Suppofeit weighed 16 pound, which is 4
pound lefs than the Gold by 8 pound; then one -
~ may fay,if 8 pound of difference come from 12
pound of Silver, from whence comes 4 pound,
which wlll be 6 pound, and fo much Silver was
mixed in it, ére.

3. Three
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Three men boughs a quantity of Wine, each paid alike,
and each was 10 bave alike,» i bappened at the
Lo partition that therewere 21 Barrels, of which
7 were full,7 were balf full,and 7 empty, bow muft
they fhare the Wine and VelJels, that each bave as

* many Veffels one as another, and as. much Wine
one as anotber 7

T His may bean{wered two ways as followeth,
and ¢hefe numbers, 2, %, 3,01 3,3, 1, MY
ferve for dire@ion, and fignifies that the firft per-
fon ought to have 3 Barrels full and as many emp-
ty ones, and one which is half full 5 fo he fhall
have 7 Veflels, and 3 Bayrels and an half of Li~
quor 5 and one of the other fhall in like manner
have a$ much » fothere will remain for the third
man 1 Barrel full, 5 which are-half full, and z
empty, and fo every one fhall have alike both in
Veflels and Wine.  And generally to anfwer fuch
Queftions, divide the number of Veflelsby the
number of perfons, and if the Quotient be not
an intire number, the Queftion is impoflible > but

" . when itisan intire number, there muft be made

as many pats as there are 3 perfons, {ceing that
each part is lefs than the half of thefaid Quoti-
ent: asdividing 21 by 3 there comes 7 for the
Quotient, whichmay be parted in thefe 3 parts,
253,35 OF 353, 1, €ach of ‘which being lefs than

| P3 4 Ther
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that being then an ancient Do&or in the Law,

he himfelf took upon him to lgarg. the Elements
and Principles of Geometry, hy which he migfit

fet forth ceptain Laws touching the diviliong of *

Fields, Waters, Iflands, and other incident pla-
ces: Now this fhall be to thewrin pafling by, that
thefe Sciences are profitable and behoveful for
Judges, Counfellors, or fuch, togxplain many
things which fall.out in Laws, to.avaid ambigai-
tics, contentions, and fuits ofténs ~. . . -

The fip Tidew. .
' xCAizu had a Field which was direély fquare,
\_/ having 24 meafures in gisepit, that was. 6
on each fide: Sempronius defiring, to it himfelf,
prayed Caius to change with him for a ficld whigh
fhould be equivalent g @ --—= .
unto his,and the bar-

U

gain being conclu- ¥ 4“ Raar 4

“ded, he gave himfor . ‘
Counter ;_change 3 ..
piece of Ground 7 @\ I
which had juft as = @ @ S .
‘much in circuit as |, - @ .-
his had, but it was L m—e
“not {quare, yet Quadrangulgr and Relangled,
having ¢ meafures. in length for each of the two
longeft fides, and 3 in breadth for each fhorter
fide: Now Caiuswhich was pot the moft fubtil-
 left nor wifeft in the world, accepted his bargain
at the fixfk, but afterwards having conferred with
* aLand-meafurer and -Matgcmasidan, found ;bﬁt
; ¥4 ne

-
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he was over-reached in his bargain, and that his
-Field contaimed 3 6 {quare meafures,and the qther
Field had but 27 meafures, (a thingeafie to be
known by multiplying the length by thebreadth)
~Sempronins contefted with him in fuit of Law,
“and argued that Figures which have equal Peri-
meter, Of Circuit, are equal amongft themfelves ;
"My Field, faith he, hath equal circuit with yours,
- thierefore it isequal unto it in quantity. Now
this was fufficient to delude a Judge which was-

~‘ignorant in Geometrical Proportions; but a Ma-

thematician will eatily declare the deceit, being
affured that figures which are Ifoperemiter, or e-
- qual i circuit, have not always equal capacity or
*quantity :- fecing that with the fame circuit there
- may be infiite figures made, which thallbemore
‘ and mare capable; by how much they have more
Angles, equal fides, and approach neareruntoa
Circle, (which i5 the moft capableft Figure of all)
‘becaufe that all his parts are exterided one from

. another, and from the middle orcentreas much

x

“as may be: fowe {ee by aninfallible Rule'of Ex-
“perience, that a-8quare is more capable of quan-
tity, thana Triangle of the fame circuit, and'a
Pentagone more than a Square, and {o-of others,
fo that they be regular Figures that have their
fides equal 5 otheswife there mightbe that a‘ re- -
gular Triangle having 24 meafures in circuit,
might havé mere capacity than a reétangled Pa-
ralellogram, which had alfo 2 4 meafures of ¢ir-
cuit, as if it were 11 in length, and 1in breadth,
the circuit is flill 24, yet the quantityis but 115
“and if it had .6 every -way, it gives the fame
: s ‘ Pertn
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%’erimmr, iz. 24, but aquantity of 36, as be-
ore. ’ C L

Tbe .'Secand Incident.

SEmproni'w having borrowed of Caius a Sack of
Corn, which was 6 foot high, and 2 foot
broad, and when there was queftion made to re-
pay it, Sempronins gave Caius back two Sacks full
_of Corn which had each of them 6 foot high,and
1 foot broad : whobelieved that if the Sacks were
full, he was repaid 5 and it feems to have an ap-
pearance of truth, barely looked on. But it is
-moft evident in demonftration, that the 2 Sacks

_ of Corn paid by Sempronius to Caius, is but half
of that one Sack which he lewt him: for a Cy-
linder or Sack having one foot of diameterand 6
foot of length, is but the fourth part of anéther
- Cylinder, whofe length is 6 foot, and his diame-
“teris 2 foot ¢ therefore two of the leffer Cylin-
-ders or Sacks is but half of the.greaters and fo
Cains wWas deceived in half - his Corn.

7%2 ﬂi"d Incumt‘n R

SOmc one from a common Fountain of a Cigy
hath a Pipe of Water of an inch diameter 5
to have it more commodious he hath leave to rake

- as much more water 5 wherecupon he gives

order thata Pipe be made of two inches dia-

meter. Now you will fay prefently, that itis
reafon to be fo big, to have juflt twice as
‘ much



-much wates as he-had before : but if the Magi-
firate of the City underftood Geometrical Pro- -
portions, he would foon caufe it to beamended,
and fhew that he hath not oncly taken twice as
_ = :=————w,, much water as he
- ‘ad before, but four

. timgsasmuch: fora
circular hole which

- istwo.inches diame-
- ter, Is four timgs
. greater than that of
N - oneinch, and there-
oo - fore will caft out

Hfour times:as much water as that of one inch, and
{0 thedeceit is double alfo in this. : ’
Moreover, if there were a heap of Comn of
gofoot every way, which was borrewed to he
paid nextyear: the party having his Corn in
heaps of 12 foot every way, andef 10foot eve-
-ty way, proffers him .4 heaps of the greater, org
‘Heapsof the leffer, for his own heap of 20 every
way, which waslent : Here it feems that the
proffer is fair, nay with advantage, yet the lots
would be near 1000 foot. Infinite of {uch cau~’
fes do arife from Geometrical Figures , which
areable to deceive a Judge or Magiftrate, which
s not fomewhat feen in Matbematical Documents.

~ PRO-
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S

PROBLEM LXXXVHL
. Containing [undry Queftions in matigs of Cofnio-
~ graphy. R ,

¥rft, It may be demanded where is the mid-
L dle of the World ? 1 fpeak not here Mathe-
matically, but as the vulgar People, who ask,
‘Whereis themiddle of the World ? In thisfence
- to fpeak abfolutely there is no point which may .
be faid to be the middle of the furfacesfor the mid- -
dleof a Globe is every whete : -netwithfianding
the Holy Scriptuxes {peak refpetively, andmake
mention of themiddleof the Earth, and the Iy~
terpreters-apply it to the City of Ferufalem, pla-.
ced in the middle of Paleftina, and the habitable
world, thatin effe& taking a Mapof the Wosld,
and placing one foot of the Compaffes upon Fe-
‘rufalem, and extending the othes foot to theex-
" tremity of Eur?e, Afia, and Africa, you fhallfee
that the City of Ferufalem is as a Centre to that
Circle. _
2.

How much is the depth of -tbe Barth, the “beight
- of the Heavens, aud the compafs of the World 2.

Rom the furface of the Earth unto the 'Ccnfrc

" according toancient traditions,is 3436 miles,
fothe ‘whole thicknefs is 6872.miles, of «wfhi;h
o iie A 4 . - A i e
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the whole compafs or circuit of the Earth is
21600 miles. ‘

From the Centre of the Earth to the Moon
there is near §6 Semidiameters of the Earth,
which is about 192416 miles : unto the Sun
there is 1142 Semidiameters of the Earth, that is
inmiles 39249125 from the ftarry firmament
to the Centre of the Earth there is 14000 Semidi-
ameters, that is, 48184000 miles, according to
the opinion and obfervation of that learned Ti-
cho Brabe. :

From thefe meafures one may colleét by Arith
metical fupputations, many pleafant propofitions

“in this manner : . » ‘

Firft, If you imagine there were a hole through
the Earth, and that a Mill-ftone thould be let fall |
down into this hole, and to move a mile in each
minute of time, it would be more than. two days
and a half before it would come to the Cen-
tre, and being there it would hang in the
Air. . e

" . Secondly, If a man fhould go-every day 20

miles, it would be three years wanting but a
fortnight,before he could go once about the Earths
and if aBird fhould fly round about it in two -
days, then muft the motion be 450 milesinan
-hour,

Thirdly, The Moon runs a greater compafs
each hour, than if in the fame time fhe thould
run twice the Circumference of the ﬁ'holc

" Fourthly,Admit it be fuppofed that one fhould
- g0 twenty miles in afcending towards the Hea-
: : : vens
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vens every day, he thould be above fifteen years,
before he could attain to the Orb of the
Moon. o

Fifthly, The Sun makes a greater way in one
day than the Moon doth in 20 days, becaufe that
the Orb of the Suns Circuamference is at the
leaft ewenty times greater than the Osb of the
Moon. .

Sixthly, If a Mill-ftone thould defcend from
the place of the Sun a thoufand miles every hour,
which is above 15 miles in a minute, far beyond
the proportion of motion) it would be above
163 days before it would fall down to the
Eartho .

Seventhly, The Sun in his proper Sphere
moves more than feven thou(imc{J tive hundred
and fevénty miles in one minute of time : now
there is no Bullet of a Cannon, Arrow, Thun-
derbolt, or Tempeft of Wind that moves with
fuch quicknefs. S

Eighthly, It isof afar higher nature to con-
fider the exceeding and unmoveable quicknefs
of the ftarry firmament, fora Starbeingin the

or, (which is juft between the Poles of

the World) makes 12598666 miles in one hour,
‘which is two hundred nine thounfand nine hun-
dred and feventy four miles in one minute of
time: and if a Hoxfeman thould ride every day
40 miles, he could not ride fuch a compafs in
a Thoufand Years, as the Starry Firmament
moves in one hour, which is more than if one
fhould move about the Earth a thoufand timesin
‘on¢ hour, and guicker than poffjble thought
can
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canbe imagined : andif a Starfhould fly in the
Airabout the Earth with fuch a prodigious quick-
nefs, it wouldburnand confurne all the World
herebelow. Behold therefore how time pafféth,
and death haftethon : Thismade Copernicus not
unadvifedly to attribute this motion of Primum
mobile to the Earth, and not to the ftarry Firma-
ment; forit is beyond humane fenfe to appre-
hend or conctive the rapture and violence of that
motion, being quicker than thought; and the
Word of God teftifieth that the Lord made alt
¢hingsin Number, Meafure, Weight, and Time. -

PROBLEM XCIL

Ta find the Biffextile-Tear, the Dominical-Letser,
" and the Lesters of the Month.

Et 123, 0r 124, Or 125, Or 26,0r 27,(which

X1 _isthe rcmainger of 1500, or 1600) be divi-
ded by 4, which is the number of the Leap-year,
and that which remains of the divifion fhews the
dLeap-year 3 as if one remain, it thews that 1t is
- the firft year fince the Biffextil or Leap year s if
two, it isthe fecond year, ¢ and if nothing re-
‘main, then it is the Biffextile or Leap-year: and
the Quotient fhews you how many Biffextiles or
L.cap-years, there are contained info many yearss

%
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To flud fbédiicle of “the Sun by the Fingers.

T Et 128,24, 25, 26, 0r 27, be divided by 28,
(which is the Circle of the Sun, or whole xe~
volutien of the Dominical Lettersy and that®
which remains is the number of Joynts which is
. tobeaccounted upon the Fingers, by Filims efto
Dei, calum bouus accipe gratis : and where the
number ends, that Finger fheweth the year
which is prefent, and the words of the Verfe thew
the Dominical Letter. :

- Example.

Dlvidc 123 by 28 for the year (and fo of o=
ther years) and the Quotient is 4, and there
remaineth 11, for which you-muft account #x
words: Filius efte Dei, &vc. upon the Joynts, be-
ginning from the firft joynt of the Index, and you
thall have theanfwer. =
For the prefent to know-the Dominical Letter
for eachmonth, account from Fansary unto the
month tequired, including Fenwary, and ifthere
be 8,9,%, 01+, ‘Youmuftbegin upon the end of
the Finger from the Thumb, and accouk, Adam
degebat, &c. asmany wards-as thereare months,
for then one thall have the Lettés which bagins
the month ;then to know what day of themonth
it is, fee how many times 7 is comprehended in
the number of days, and take the reft, {uppefe 4,
account upon the firft finger within and without
- by the joynts, unto the number of 4, which ends
. at
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at the end of the Finger : from whence it may
be inferred that the day required was Wednefday,
Sunday being attributed to the firlt Joynt of the
firft Finger or Index : and {o you have the pre-
fent year, the Dominical Letter, the Letter which
begins the Month, and all the days of the Month.

PROBLEM XCIIi.
o find the New and Full Moow ineach Month.

ADd.to the Epaét for the year the Month
from Marck, then fubtra& that furplufs

from 30, and the reft is the day of the Month

that it willbe New Moon, and adding unto it
14, you fhall have that Full Moon. -

Nﬂté’o A‘ ) )
THat the Epa& is made always by adding 1t

unto 30, and if it pafs 30, fubtrat 30,

and adde 11 ¢o the remainder, and (o ad inf-
nitum: as if the Epa& were 12, add 11 to it,
- makes 23 for the Epa& next year, towhichadd
11 makes 34, fubtrac 30, refts 4 the Epaé for
.the year after; and 1§ for the year following that,
and 26 for the next, and 7 for the next, d.

e

PRO-



Pathematical Retveation, 224 |

PROBLEM XCIV.'
To find the Latitude of a Countrey.

Hofe that dwellbetween the North-Poleand
& the Tropick of Cancer, have their Spring and
Summer between the 10 of March and the 13 of
September : and thereforeinany day between that -
time, get the Suns diftance by infirumental obfer-
vation from the Zenith at noon, and add the de=
clination of the Sun for that day toit: Sothe Ag-
gregate fheweth fuch is the latitude orPoles Height
of that Countrey. Now the declination of the Sun
for any day is found out by Tables calculated to
thatend : or Mechanically by the Globe,or by In-
ftrument it may be indifferently had. And here -
note, that if the day bebetween the 13 of Seprem-
ber and the 10 of March,then the Suns declination
for that day muft be taken out of the diftance of
the Sun from the Zenith at noon.: fo fhall you
have the Latitude, as before. -

PROBLEM XCV.

Of the Climates of Cauntreys, and to find what Cli-
mate any Countrey is under.

CLimatcs as they are taken Geographically -
fignifie nothing elf¢ but when the length of
the ngett day of any place, is hal f an- hour

: Q- longe
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longer or fhorter than it is in another place, (and
{0 of the fhorteft day) and this account to begin
from the Equinocial Circle, feeing all Coun-
treys under it have the fhorteft and longeft day
that can be but 12 houxs; But all other Coun-
treys that are from the Equinoéial Circle either
towards the North or South of it unto the Poles
themfclves, are faid to be in fome ope Climate or
other ; from the Equino&ial to either of the Pales
Cixcles, (whichare in the Latitude of 66 deg, 30
-tnin.) between each of which Polar Circlesand
the Equino&ial Cixcle there is accounted 24Cli-
mates, which differ one from another by halfan
hourstime : then from each Polar Circletocach
Pole there are reckoned 6 other Climates which
differ one fromanorherby a monthstime: {oghe
whele Earth is divided into 60 Climates, 30bg-
ing allotted to the Northern Hemifphere, and 30
to the Southern Hemifphere. And hexe pote,
that though thefe Climats which arebetween the
Equinoctial and the Polar Cixcles are equal que
unto the other in refpec of time, to wit, by half
an hour 5 yet the Latitude, breadth, or internal,
contained between Climate and Climate, is not
equal: and by how much any Climate is farcher
from the Equino@ial than anpther Climate, by
~ {o much the leffer is the internal between that
Climate and the next: fo thofe that.are neareht
the Equino&ial are largeft, and thofe which ate
fartheft off moft contra@ed: and to find what
Climate any Country is under, fubtrad the length
of an Equino@ial day, to wit, 12 houss,from the
length of the longeft day of that Countrey, the
S ' remain-
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settiainder being doubledhews the Climiate : So .

at'London the longeft day is nearr6hours anda
hdlf; 22 mkenfroig it,there remains 4 hoursand

a'half, whichdoubled makes ¢ half houss,that i is, )
'9 Chm&tes, !b London isin t‘he 9 iCi@rm»t&-:.

! PROBLEM XCV[.

'Of Longitude sz Lamée of tbe ‘Emb and Df
the Stars. '
LOngicudc of aiCountrey of place, isan Afck ,
of the Aquater contained between the Me-
ridian of the Azores, and the Mexidian of the
place, and the greateft Longitude that can b is
360 degrees. .

 Note, That the firft Meridian tnay be taken at
pleafure uponthe Terreftrial Globe or Map, for
that fome of the antient Aftrenomerswould have*
it at Hereules Pillars, which s at the fraights-at
Gibralzar : Prolomy placed it at €he Canary Iﬂana’r,
but now in thefe latter times it i5°held to be neat
the Azsres. But why it was'fitft placed by Prolo-
my at the Canary Iflands; was, becaufe thatin his
 ime thefe Iflands werg the €artheft Weftern parts
of the World shat was then difcovered.. And why
it retains his place now at St. Michaels near the
Asores, is that becaufe of ‘thany accurate obfer-
vations made of late by many expert Naviga-
tors and Muthematicians, they have found che
Needle there to have ho vatiation, but to point
North and South : that is, to each Pole -of the
Q.2 World :
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World: And why the Longitndéfvom thencgis
accounted Eaftward, is from the mation of the
Sun Eaftward, or ‘that Prolgmy and others did
hold it more donvenient to begin from, the We-
ftern pagt of the World, and fo account the Lon.
gitude Eaftward from Country to Country that
was then known,till they came to the Eaftern part
of Afia,rathey than to make a beginging upon that
which was unknown : and having made up their
Aaccount of reckoning, the Longitude from theWe-
fterh part to the Eaftern part of the world known,
they fuppofed the reft to be all Sea, which fince
theix deaths hath been found almott to be ano-
ther habjtable World.

To findshe Longisude of & Countrey.

Fit be upon the Globe, bring the Countrey- to
A the Brafen Meridian, and whatfoever degree

that Meridian cutsin the EquinoGial, that de-

gree is the Longitude of that Place. Hitbeina
Map,then mark what Meridian paffeth overit, (o
have you the Longitude thereof; if no Meridian
pafs over.t, then take a pair of Compafles, and
meafure the diftance between, the Place and the
next Meridian,and apply it to the divided Parallel
or Aquator, {0 have you the Longitude required.

Of the Latitude of Conntreys. '

LAtitudc of a Countrey is the diftance of 2
Countrey from the Equinoctial, or'it isan
Ark of the Meridian contained between the Ze-
nith of the place and the Zguator, which is two=
fold, viz, either North-Latitude, or Sou,_theLa:!ti-

o tu .c,
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tude, cither of: which extendeth from the Equi--
noétial to either Pole ; fo the greatet Latitude’
that carr be is but 9o degrees. If any Northern®
Cauintrey have the Artick Circle vertical, which’®
is in th¢' Latitude of 66 gr. 30 m. the Sun will;
touch the Horizon in-the Noxth part thereof,and
the longeft day will — Co

+be there thén 24
hours: Ifthe Coun- |
trey have lefs Lati- if -/
tude than 66 gr. 30" | - 14
m. the Sun will rife &
and fet,but if it have
more Latitude. than p
é6gr.3om. itwill - .. .-
be vifible for many days. ‘And if the Countrey be’
under the Pole, the'Sun will make 3 circular mo--

- tion above the Earth,and be vifible for half a year::

founder thePole there will be’ but.one - day and

" one night in the: whole year. .~ . .- '

e ﬁndtbeLanmde of Couhi}qy;. ,

F it be upon a Globe;bring the place to the Bra--

. fen Meridian, and .the number of degrees’
whichmeetethehere . T
with, is the .La- “[7~
titude of the places. . ¢
Or: with a pa’ir of. L | Y
Compaffes take.the . Yo
diftance between the Y M 4
Countrey andtheE-
quino&@ial,whichap- n|
plied unto the Equi-
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noétial will hew the Latitude, of thauGountrey,.
‘which is equal te the Poles height. ¥ it be npon

2 Map, then maxk what Paraliel paffeth overthe

Countrey, and where it croffethy the Meridian,
‘thatthall be the Eaticude: But if no Paralict paf:

feth over it, thea take the diftance between rhe -

place and the next Parallel, whichapplied toithe.
.divided Meridian from that Parallel willthew the:
Latitude of thatplace. - . .. o
Lo find the diftance of places.
]F it beupon a Globe, then with a paix of Cam-
' paffes take the diftance between the two Plaees,

and apply it to the divided Meridian or Zqusar,
and the nutoberoff deggeesthall fhew the diftance,
-each degree being 60 miles. I i be in 2 Map:
(according to BAtight's projeion) take the ¥i-
* flancewith apaid of Compafles between thetwo:
Places; and apply this diftanke to.the divided- Me-
ridian on the Map, right againft .the two places 3
{0 as many dégrees as is comtaired between the
feet of the Compafles, fo much!is the diftatics kie-
tween the two places. I the diftapik of two pla-
ces be required in a paiticular Magy, then with the
Compaffes take the diftance between the two plas:
ces, and apply iteo the Scale of mtiles,f bave you
the diftance i1H the Scale be too- fhort,’ take the
Scale betweeirtieCoinpafles, and apply thae' to
the two places: as often as yow ¢am, fo have yoi
tﬁerdiﬁ'an_é:e ;;cqmrod. T T PRI

i

I3
L LA
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Of the Lougitude, Latisnde, Declivation, and Di-
Qance of the Stars. .

HeDeclination of a Star is the neareft diftance
of a Star from the ZEgaator 5 the Latitude of
a Star is the nearelt diftance of a Star from the
Ecliprick: the Longitude of a Star isan Ark of
the Ecliptick contained between the beginning of
Aries, and the Circle of the Stars Latitude, which
isa Circle drawn from the Pole of the Ecliptick,
unto the Star, and fo tothe Ecliptick. The di-
ftance between two Stars in Heaven s taken by a
Crofs-Staff, or other Inftrument 3 and upon a
Glabe it is done by taking between the feet of the
Compaffes the two Stars, and applying it to the
Zquator, fo have you the diftance between thofe -
two Stars, E ‘

How is it that two Horfes or other Creatures being

" foaled or brought forth into the World at one and
the fame time, that after certain days travel, the
one lived more days than the other, notwithftand-
ing they died sogether in one and the fame mo-
ment alfo 2 : .

~His is eafic to bean{wered : Let one of them
travel toward the Weft, and the other to-
wards the Eaft : then that which goes towards
the Weft fetloweth the Sun, ard therefore thall
have the day fomewhat longer than if there had
been no travel mades and that which goes Eaft,
by going againft the Sun fhall have the day fhort-
' Q4 S er,
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er, and {o inrefpe of travel, though they dieat
one and the felf-fame hour and moment of time,
the onefhall be older than the other, '
- From which confideration may be inferred, That
a Chriflian, a Few, and a Saracen may have their
Sabbaths all upon one and the fame day, though
nogyithﬁanding the Saracen holds his Sabbath
upon the Friday, the Few upon the Saturday, and
the Chriftian upon the Sunday : For being all three
refident in one place, if the Saracer and the Chri-
- ftianbegin their travel upon the Saturday,the Chri-
ftian going Weft,and the Saracen Eaftwayds, fhall
- compalfs the Globe of the Earth; thus the Chri- -
flian at the conclufion (hall gain a day, and the Sa-
racen fhall lofe a day, and {o meet with the Few
gvery one upon his own Sabbath, ‘ v

Certain fine Obfervations.

L U Nder the Equino&ial the Needlehangs
A in equilibrio,but in théfe parts it inclines
~under the Horizon 5 and being under the Pole it
is thought it will hang vertical. T
IL. In thefe Countreys which are without the
Tropical Circles, the Sun comes Eaft and Weft
_ every day for a half year; but being under the
Equinedtial the Sun is never Eaft nor Weft, but
. twice in the year, to wit, the 10 of March, and
the 13 of September. S ,
111 IfaShiphe in the Latitude of 23 gr.30 m,
that is, if it hath either of the Tropicks verticsl;
then at what time the Suns Altitude is equal to
his diftance from any of the Equirocial points,
then the Sun is due Eaft or W'eg; e Iy
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~IV. If a Ship be between the Equino@ial and
cither of the Tropicks, the Sun will come twice
" to one point-of the Compafs;in the fore-noon,
that is in one and the fame pofition. ’
~ V. Nnder the Equino&ial near Guintes there is
but two forts of Windsall the year, 6 monthsa
Nostherly wind,and 6 months 3 Soytherly wind,

and theflux of the Seaisaccordipgly. .~
VL Iftwo Shipsunder the E, pnnoctial be 100
leagues afunder, and fhould fajl Mortherly until'
they were come under the -Artick: Circle, they
thould then be but 5o leagues afunder, .

VIL Thofe which have the Artigk circle ver-
~ tical, when the Sun is in the Trgpick of Cancer,
the Sun feeteth not, but touchegh the weftegn pare

of the Horizon. : SN Y
VIIL If the complement og the Suns height at
noon be found equal to the ination for

T
i

~ that day, then the Equing®al is vereical; ora’
Ship making fiich an obfervation,the Equino&ial

is in the Zenith, or dire& over them, by which:
Navigators know when they ‘crofs the Line, -ipy
their travels to the Tudies, or other parts. = -
-IX. TheSun being in the Equineoctial,the ex-
tremity of the Stylein any Sup-Dyal upona Plain
maketh a right Line, otherwile i€ is Ecliptical,
Hyperbolical, ¢ree- L,
"X, When the (hadow of a man, or ather thing
upona Horizontal Plain,is cqual unto it in length
then is the Sun in the middle point between the
Horizon and the Zenith, that is 4.5 degrees high.

B

N

(3

b PRO-’
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- PROBLEM XCVIL
Tomake a Triangle that fhall ba‘ve‘tbm right Angle;. ;

 Pen the Compafles at pleafure, and upon 4

J defcribe an Ark B C, then at thefame open-

. ing place one of the feet in B,and deftribe the Atk
AC. Laftly, Placeone of the feet of the Com-
paffes in C,and defcribe the Atk 4 B. So fhall you
=== sseoms . have the Spherical
wilateral Triangle

. ABC, right angled at
[ At B;and atC, that
| is, each angle com-
) prchended go de-
2 grees: which can ne-
~ ver be'in any plain

S e— Triarigle, whethéi it
“be Eq’:ﬁtdmdt, eelft, Scdebe; Ovthogonal, of

Do

Qpigmd;

. .

. PROBLEM xCVIIL .

© Todivide a Linein s many equal paits as one will
" withont Compaffess or without feeing of it.

THis Propofition hath a fallacy init,and can-
A not be pra&tifed but upohd Maincordion :
for the Mathematical Line which proceeds from
the flux of a point,cannot be divided in that wgfe;‘ |
S - ne
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©One may have therefore an Inftrument which is
called Maincordion, becaufe there is but onecord :
and if you defire t& divide yons line into 3 parts,
run your finger upon the frets until you found 2
third in Mufick2 If you wauld have the foarth

- pareof theLine, then find the fourth found, a

fifth, évc. fo fhallyou have theanfwer.

.
—"

" PROBLEM XOIX.

To draw 8 Line whioh fhallincline.to anmber Line,
- yepnever @ag«qugitmm,oj'umlpl_’.

THis is doticby helpof # Qonocideline, pro<
duced by aright line upon onc and the fame
plain, heldingreat account amongft the Ancients,
and it is dtawnrafter thismangér.  \©
. Dvaw 4 right line infinitely, and ‘upon hgmc
end of it, as at I, draw 2 perpendicular Line I
Ayavgment et B, 0 T
- then from. A4 draw N
Lines at plesfise té
interfed thekime I FUONNE
" M, in cacky of which . ® 130N
Lines from thevight © - 'l $5 5.1

Line T80, dnarisfer © DR N, S oy ol
IH, vis. KRB, LC, ¥ ﬁj‘d ¥y
OD,PE, @1, MG, S
then from thofe points draw the Line HB,C P,
E,F,G, which will riot meet with the Line IM,
and yet incline nearer and nearer unto it.

PRO-

S
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PROBLEM. C.

-

To obfe}ve the variation of the Compaffes, or Needvle,-'
31 any places. : N

Flrﬁ defcribea circle upona pbain, {o that the
‘Sun may (hine on it both before noon and
after noon s in thecentre of which circle placea
.Gnomon or Wire perpendicular, as A B, and an
hour before noon, mark the extremity of the fhd«
dow of A B, which fuppoft it be at C, defcribe
acircle at that femidiameter CDF 3 then after
noon mark when the top of the thadow of AB
o — e+ a0 toucheth, the circle,
,+' !t which admit in D5
*; divide the diftance C
‘D into two equal
- parts; which fuppofe
at E, draw the ling
-~ EAF, which is the
~x "'t © Meridian Line, or
LTy Line; of North and
Sotith: Now f the Ak of the circle.CD be di-
vided info degyges, place a Needle GH uporia
plain fet up in the centie, and magk how. many
degrees the poing of theNeedle G isfrom E, fo -
- much doth the Needle vary from the: North in
thatplace,. : ° .0 .

PRO-
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.~ PROBLEM:-CL

How.- 1o find-as ‘sny time which way the Wind - i
- ones Chamber, without going abroad. .,
. Y Pon the Planking or Floor of a Chamber,
U Parlor, or Hall where you intend to have -

this device, let there come down from thetop of
the Houfe a hollow Poft, in which place anIron -
Rod,that it afcend above the Houfe ten ox fix foot _
withaVaneorScou- = -~ "' o "
cheénatit tofhew the
winds withouit : and S
at the lower end of ' ' - gl
this rod of iron,place
aDart whichmayby . .
- the moving of ‘the ~
 Varie with the Wind A
without, turh this Ll e
Dart which is within : about which upén the
Phiftermuft be defcribed a circle divided into the
52’points of thie Matiners Compafs, pointed and
diftinguithed to that'end 5 then may it be marked
. by placing the Compafs by it - for having notéd
the North point,the Eaft,&re itiseafic to note all
the reft of the points : and fo atany time ¢omi
into this room,you have nothing'to do‘but’td\‘bgg
up to thé Dart; which will point you out what
way the Wind blawethat that inflant..-

R PR

~.
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PROBLEM CIt. |
How todraw ¢ PwalleadM mbgrwm;

Irft draw anobfcureline G F, in the middle
~of it make two pomts‘2 (which ferves
for Centres) then place one foot o}t‘ne Compaffes
in B,and extend the othexfoot to A,and defctibe.
the Semicircle AC; then place one foot of the
Compaffesin A, and extend the other footto C,
and defcribe the Semicircle C D. Now place the
Compaffesin B, and extend the other footunto
D, and defcnbe the Semicircle DE, and o 2din-
ﬁmmm 3 which bemg dome ncatly, “that therebe
, .v 'no right line feen,
nor wheie the Com-
paﬂbs were placed,
willfeem very firange
* how poffibly it coul
i be drawmwith {uch
" exafnels, to Ed?
which are xgnogan;
Qf that way.

y— {

PROBLEM Cll[.

Tn meaﬁtre an inacceffible diftance, as she breadth o
@ Raver wish the belp of ones Hat anely.

THc way of this is eafic: for having ones
Hat uporrhis Head, come near to the Bank
* of the vacr, and holdmg your Head upright,
~ which

a o
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- (which-may be by piicting:-a fimall ftick to fome

* «one of yourBultons to ptop up the Chin) pluck
down thi brim oredge of your Hat until you
may but fee'the other {ide of the water, thentym'

abarit-the biody. in the fame pofture that it wis

before towards fome Plain, and mark  where the’
fightby the: brim of the Hat glaunceth onthé -

- gtound; for thediftance from that place toyour
- flanding, isthé breadth of the River required:.

b

. PROBLEM @v.

How to meafure & beight with two Straws, or twe

: TA«ke two Straws or two Sticks,which arconé
& a5 longas another, and place thearat right -
: Aqgles oneto the othér, as.AB, and AC, then
holding A B parallel to the ground, placetheend
- A'to the Eye at A, and lookifig to the othet top
- BCat C, by going backwasd or forward until
'you may fee the top: &
of the Tower or’ “
3t E. Sothediffance ififfgy
from ;i&mﬂf'—.ﬁanding | . Ny
to the Tower .or §! N
Jiee, is-edual tothe l‘
n

 height thergofabove
thelpve) ofthe Bye: ™
to. which if yan add your ow
the.whole:Height. . . . .

<
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= : Othermifey yd od vl Ly
’I"Ake an oxidmaz;ngdarc whith’ Garpcntcrs J
5 onmher Workmen ufey msHKL ;. and
- t‘placingH: mtthyc
1. fo that.-HK be level,
2 gowback;. or . cotne
Tiearer; | untilthat by - |
¢ ifiyonr -mmy. ‘fee.the
top:M; for. thenthe
diftance from youto,
: B (hc height, is equal
LD N thchelght. o 1

~ oy

. '.’ Sy \ .-
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PROBLEM CV. \ B :.«"C. xv.&f,.‘.‘ '

. Howts mke Smtuea, Laters; Bmls, or ptberthings
3.i-which aré placedin‘the fide of uh:gh Buddmg, to
£ lu f en below ofari equal bzgneﬁ. T

LEt BC beaPﬂldr 7 yards h’igh, arnd lct it bc
required that.3 yards above the fevel of the
Eye A, viz.at B. be placcd aGlobe; and; g yards
: above Bbe:placed 2-

#| nother,aind 2 yards |
8 aboveithagbe placed
anotherGlobe: how'
| much hall'the Dia-
' mbtes off thcfeGlober

|
|

be;thatat.the Eyeat

_ x, A;‘they*ma allap~

. - 5o pear tobe of oneand
' thc fame magmtudc 2 lt is thus dongFilt diiwa
ey - llnc;

il
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line,asAK and upon K ere& a perpendicular,KX;
divide this line into 27 parts;& according toAK,
defcribean Ark KY then from K in the perpendi-
cular KX account 3 parts,viz.at L,which fhall re- - L
Etefcnt theformer 3 yards,and draw thelime LA« -

omL,in the faidwetpendicilar feckon the dia-

meter of the leffer Globe of what magnitude it is

intended to be : Suppofe S L, and draw thie line -
‘§ A, cutting the Ark UK, in N, thenfrom Kin .

the perpendicular account 9-yards, which admit

at T, draw T A, cutting YK in O, transfer the

Ark MN, from A to P, and draw AP, which

will cut the petpendicular in 8, {0 a line dfawn
from the middle of F, unto the vifual Line$

A1, and A1, (hall be the diameter of the next -

Globe: Laftly; Account from K in the perpendi-
. cular X K 22 patts, and draw the line W A, cut-

. ting Y Kin Q, then take the Ark M N,and trans-

fer it from Q_to R, and draw AR, whichwill - .

cut the perpendicular in X, fo the line which pal~

feth by the middle of X W perpendiculdr to the |
vifual line. A W, "and A X be the Diameter of the . |
third Globe, to wit 5, 8, which meafares trans= f
ferred in the Pillar BC, which fHeweth the true -
magnitude of thie Globes 1,2,3.. Froin thisan
Architeéor doth propoftion his kmages, and the
foldings of the Robes which are moft deformed at
the Eye below in the making, yet moft perfe®
when it isfetin his true height above the Eye.

R FRG. o
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PROBLEM CVI.
How 1o difpuife of disfigure an Image, a5 a Head,sn
. A, awhole Body, 8cc. fo thist 3¢ hath no propor-
. Hians the Ears to become long, the Nife asthat of
@ Swan, the Mouth as 2 Coaclies entrance,&c. yet
ghe Eyeplaced at & corsain point will be feends 4
- dire& and exalt proportion.

:I .Will not firive to fet a Geometrical Figute
hete,fot fear it may feem too difficult to under-
fand but I will endeavourby difcouxfe, how me-
chanically with a Candle you mdy perceiveit fo-
fible : firlt there tufk be made a figure upor Pas
per, fnch as you pleafe, according to his juft pro-
~ portion, and pairit it as a Piéture (which Paiaters
know well enough to do) afterwards put a Can«
~ dle upon the Table, and interpofe this figure ob-
Muely, betweenthefaid Candleand the Books of
- Paper, where you defire to have the figure difgui-
{ed in fuch fort that the height pafs athwart the
hole of the PiGune, then wi%l it carsy all the form
of the Picture upon the Paper,but with deformitys
follow thete tracts,and mark out the light with a
coals black head or Ink,and you have your defire, *
. To find now the point where the eye muft fee
it in his natural form: it is accuftomed accord-
ing to the order of Perfpective,to place this point
in the linedrawn in height,equal to the largenefs
of the narroweft fide of the deformed fquare, and
it isby this way that it is performed. PRO
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FROBLEM CVIL.

How & Caitinon 49‘?41' shatit baph jhat, may ) be cam«l

ﬁ‘om the’ ba#e::yaf the Enw{y

Ee thcmouth of a Cannon be T, the Cannon ,

M, Bis chaige. N O, the Wheel. L the ¢ Axle-

txaeP B, upon which the-Capnon is p}aqed at

which end towards B, is placed a Pillar 4 E, fiup-
ported wish, Props, D, Co,B5,F.G, ahomt wvhmb

thchktﬁgetutngb‘ ow;bg Cannmbcmgnp !

dhoot,it retires.to H, ,
.which ¢amos bgdi- 1 &
sy besanleofthe . .
‘Bxletree, but makes
- afegment of agixgley
aod hideshimfelfbe- /)
bind the WalléLR, o
and . fo-preferves it
- felf from the . Ener il ‘
mies battery; by Whi‘;h inealis Ghc fhay, ;B’ng
&9any. AncbnN¢aiences Which, might axife ;. dn
moreover, ; oReman may moxé ealily replace it a~

%vm for another fhot, byhelp 8 Poles tied tothe -
all, or othei help which may multxply thé

ﬁrcngth.

‘R4 . PRO:
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PROBLEM CVIIL

} iHm tohake a Levery by which-one man may aloge

Placea Cannon upon bis Camcge, .oy raife tvlm '
 other zmgbt ke muld.

Flrﬁ place two thlck boards uprig’ht, asthc
ﬁgurc ibeweth,pxcrccd with holes, alikeop-
pofite one unto another, as CD and EF, andlet,
Land M be the two Bars of.Iren"which pafs
through the holcs, GH and FKighe 2 fuspports, or

—— = .= props, ABithe'Can-

RS the two Notches
- 'in'the Lever, and Q.
YA " the Hook which the
‘Burthen or Cannoh
;s tiedto: The reft
. ‘of the operation is

i W facil,that the young
eﬁ Schollars or Léarriers canriot fail: to perform
“it: to teach Minerva were in vain, andit wereto
Mathcmaucxansgn;ury inthe fuccadmg Agcs. .

O PR
L I ) . . B S I

PRO- |
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?ROBLEM cxx. e / ‘}‘_-, o
Hoxv ‘0 make a Clack mtb ane anely Wheel o

\ --“_ Ake the body ofan ordmaty Dyal and dx-
-V 1:-vidé the hour in the Circleinto 12 parts:. )
makc agreat Wheelin height abpve the: Axlctrce, S
~ t6 the which ‘you' fhall place the Cord of your .

counterpoxze, fo that it may dcfccnd that in xz

make ‘one’ ‘Revolu A o a
tion,- w’hxch ‘maybe o ‘* i
~ krown by a’Wafch
which you may have -3
byyou: ‘then puta.
‘Bailance which may -
"~ fiop'the courfeof the
~ Wheel,and giveita rcgulat motnon and you {hill
fee an eﬂ%& as'juft from thxs, as f:om a Clock )
w1th many Wbeel,r. LR :

ESCRR .
RN
N )-:.13 .
-~

PROBLEM CX.“

Hor by belp of two Wheels 16 mdkg a. CBiTJ ] Jraw :
up alone 4 Hogfhead of Waterat a time 5-and bes
ing draon up, fhall caft out it ]Elf into anothes "
Ve;ﬂél, as one would bave it

CEtR be thc th from whenchater istobe -
, drawn, - P the Hook to throw out the

'W atex whcn itis bxought up, (thxs Hook muftbe -
R3 _ _move-




bt
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moveable) let A B be the Axis of the Wheel SF,
which Wheel hath divers forks of Iron made af
G, equally faffened at the Wheel ; let I be a Cord
which isdrawn by K, to make the Wheel § to
turn, which Wheel § bears proportion to the
Wheel 7, as 8 to 2, let N bea Chain of Iren to
whlch is tied the Veffel 0, and the other which is
in the Pit E F isa piece of Wood which hath a

ortes in 1, and 2, by which the Cord I'pafleth,

tied at the Wallas K H, and the other picce of
Timber of the little Wheel, as ¢34, mortifed in

likewife for the Chainto pa[s through: Draw the

Cord I, by K, and the Wheel will turn, and fo-

. ¢onfequently the Wheel T, which will canfe the

" Veflel 0 to raife 3
which being empty,
draw the Cord again
by 7, and the other
Veffel which is in the
Pit will come out by
the {ame reafon. Thig

50 18 an invention
—  which will -fave la-
bour if praéhféd but here is to be noted that

* the Pit mufe bc]atge enough, to the end that it

gontam two great Vclrels topafs up and down
one] x anoth;:r. .

[ iy
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_PROBLEM CXI.

To make 4 Ladder of Cord:_ which may be cqrmé
#n ones Pocket, by which one may eafily mouns ufy
a Wall or Tree alpnes T,

- ™1 Ake two Pullies, 4and D, unto that of 4 let
" theye be faftened a Cramp ofkron, s Band

at D Jet there be faftened a Staff of a foot and ant
half long, as F, thenthe Pully 4° place 2 hand
of Iron, as E, to which tieacord of an half inch
thick, (which may be of Silk becautt it is for the
pocket) then firive to make faft the Pully 4, by
the help of the Cramp of Iron B,.te the place that
you intend to fcale 5 and the Scaff F being tiedat
the Pully D, put it .between your legs as though
you wonld fic upon it : then holding the cord € in
yous hand, youmay . - oo
guideyour {elf to the L NS
placerequired : weh !’
may be made more
facil by the milti- -
plying of Pullies. -
This fecret is moft -
excellentin War,and
for Lovers 5 its fup-
portablenes avoids
fufpicion.

“Rgg -~ PRO
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" PROBLEM CXIL

P,

How to make a Pump whofe ﬂréngtb is marvellows by
reafon of the great weight of Water that it is able
tobring up at once, and [o by continuance.

- EtaByJ bethe height of the cafe about 2

or 3 foot high, and broader according to

difcretion : thereft of the cale or concavity let be

C O, let the Sucleer of the Pump which is made be
juft for the cafe or Pump’shead,x By d,and may

- bemade of Wood or Brafs of 4 inches thick, ha-

vinga holeat E, which defcending raifeth up the
cover P, by which iffueth foxth the water, andaf- -

ALY

I.!»:“'

cending or raifing up,it fhuts it.or makes it clofe :
T g% 77, . R8s the handle of
- A%/;"l the Sucker, tied to
gy Vol the handle7’X;which
. W’ works in tht poft ¥
o Z: Let 4,B,C,D; be
te 4 piege of Brafs,G the
)T piece which enters -
into the hole to F, ta
keep out the Air; H,

LK, L, thepiece tied at the funacl or pipe: in
which plays the Iron Rod or AXis'G, fo that it
pafs through the other piece MN, which is tied

~ * with theend of the Pipe of Brafs.

Note, That the lower end-of the Ciftern ought

tobe refted upon a Gridiron or Iron Grate,which
- maybe tied in the Pit, by which means Jiftingup
and putting down the handle, you may draw ten

times more Waterghan otherwife you cold.

N

@
1 Toe
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~ PROBLEM CxIL

How by means of a Ciﬂ&n 20 r)ake Water of aPis
continually to afcend withons frength, or the affi-
_@ance of any other Pump. o _ ,

LEt I, be the Pit where one-would caufe wa-
ter to afcend continually to each office of 2
houfe, or the places whichare feparated from it
let there be made a Receiver, as 4, well clofed up
with Lead or other matter, that Air enter notin,
~ to which faften a Pipe of Lead,as at E,which may
have vent at pleafure,then let there be made a Ci~
ftern, as B, which may be communicative to 4,by
help of the pipe €, from which Ciftern B, may if-
fue the water of Pipe I;which may defcend to H,

whichis a fittle be-yr o oo 7

low the level of the * 7T o

water of thepit,as:  EU Il

muchasisGH,tothe | - - i |

end of whichfhallbe '~ F{P FR.

. foldered clofeacock *©  ff Kl
which fhall caft out = .
the water by K H. » N p :

' Now to make ufe of B Bl
it,let B be filled full af water,and when you would -
have it run, turn the Cock, for then the waterin B
will defcend by K, and for fear that there fhould
be vacuity, Nature whichabhors it,will labour to
fumnith and fupply that emptinefs out of the
Spring F,and that the Pit dry not,the Pipe ought.
to be fmall, of an indifferent capacity, according
to the greatnefs or (mallnefs of the pringi) R

%
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PROBLEM CXIV.

How ont of a Fouutam to caﬂ the Water very bng,
&ﬁmut from a Peohlem ﬁrmetly dfltwted.

Et the Fountain be B D, of 3 round form, -
(fecing it is the moft capable and moft pet-
ﬁgute ) place into it two Pipes con]oyned as
EA, and FC, fo that no air may enterin at the
placc ;oymng. let each of the Pipes have 3
..~ .. cock, G and I, the
" cockat G being clo-
ﬁ:d, open thatatZ, .
and fowith a Squirt
force the Water
threugh the hole at
. H, then elofe the
cock at 4, and draw
= —— < out the Squirt, and .
~open the cock at G, the air being before rarified
will extend his-dimenfions, and foxce the Water
with fuch violence, that it will mount above the
Réight of one or two Pipess and.fo much the
fheve, by How much the Machine is great : this
violence will 1aft but a litele while, if the Pipe
kave too great an opening 3 for asthe Ajr ap-
proacheth tohis natural place, fo thc forcc will |
diwinifh, _

s
v
T

PRO-

)
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PROBLEM CXV.

FHos soempty the Water of a Ciftern by & Pipe m]mb
' fball bave a motion of it felf . o

Y Et 4Bbethe Veflel, CDE the Pipe; HG 2
little Veffel under the greater, in whichone
end of the Pipe is, viz. C, and let the othet end of
the Pipe E, paffing through .the bottom ' of the
Veflel at F, then as = - i LA,
the'Veffel filleth, fo 1(1 S
~ will the Pipe; and ' '
when the Veffel fhall 7]
be full as faras PO,
the Pipe will beginto g
run at E of his own |
. accord , and never
ceafe until the Veffel
be wholly empty. -

'

PROBLEM CXVL
Fow to fGuirt or fpout out a great height , fo-that one
" Pot of Water fpall laft along tinie. '

LEt there be prepared two vellels of Brals,

Leadsor of other matter of equal fubftance,as
are the two Veflels 4 Band BD, and let them be
joyned together by the two Pillags A/N and EF 5
then let thetebe a Pipe HG, whitch may pafs tho-
row the cover of the Veflel CD, and pafs through
AB into G, making a little bunch or rifing in the
cover of the Veflel 4 B, (o that the Pipe touch i¢

. not

e i
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" not atthe bottom ; then let there be foldered faft

another Pipe I L, which may- be feparated from

" the bottom of the Veffel, and may have his bun-
. chy fwelling as the former, without touching the

e

bottom : as i5 reprefented in L& paffing through
the bottom of A B, may be continued unto I, that
N —, istofay, tomake an
- N ' opening to thecover
i - of the veffel AB, and
lee it have -a little
mouth asaTrumpet,
© tothatend to receive
| the water:then there
o] muft further be ad-
- deda very (mall pipe

. which may baﬁ through the bottom of the Veffel

4B, asletitbe O P, and let there be a bunch or
fwelling over it, asat P, fothat it touch notalfo
thebottom : let there be further made to this lef~
fer Veflel an edge in form of a Bafinto receive the
water, which being done, pour water into the
Pipe I L, until the Veffel C D be full, then turn
the whole Machine up-fide-down, that the Veffel
€ D may beuppermoft, and A B undermoft; fo
by help of the Pipe G H, the water of the Veflel
C D will runintothe Veffel A B, to have pafage
by the Pipe P O. This motion is pleafant at a feaft

" in filling the faid Veflel with Wine, which’ will
fpout itour, ‘as though it were from a boiling

Fountain in the form of a Thread, very pleafant

' _ tobechold: P

PRO- .
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 PROBLEM CXVIL

How to prailife excellently the re-animation of Sim=
ples, in cafethe Plants may not betranfported to bé
ve-planted by reafon of diftance of places.

Ake what Simple you pleafe, burnit, and

* take the Afhes of it, and let it be calcina™
ted 2 hours between 2 Creufets well luted, and
extra the Salt: that is, to put water into it in
moving of it then let it fettle, and do it two or
three times : afterwards evaporate it, thatis, lee
the-water be boiled in fome Veflel, untilit be all
confumed : then thete will remain a Salt at the

. bottom, whichyoufhall afterwards {ow in good

ronnd well prepared,fuch as the Theatre of Hus=
“bandry fheweth, and you hall have your defires

PROBLEM CXVIIL
. How to make an infsllible perpesual mosion.

M Ix 5or 6 onnces of Mercury with his equal
1 weight of Fupiter, grind it together with
ten or twelve ounces of Sublimate diffolved ina
Cellar upon a Marble the {pace of four days, and

it will become like Oil-Olive, which diftil

with fire of chaffi or driving fire, and it will
{ublime dry fubftance, then put water upon the
Earth (informof Lye) which will be at the
bottom of the Limbeck, and diffolve that which

you cans filterit, then diftilic, and there will be.

produced very fubtil Atomes, which put iglto
a bot-
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a bottle elofe ftopped, and keep it dry, and you
fhall have yout defire, with aftonifhiment to all
the World, and efpecially to thofe which have

travelled herein without fr'uit;

| PROBLEM CXIX:
OF the ddwirable Froention of makjung the Philofy~
- phers Tree, which one may fee with bis Eye n
. grow by liitle and listle: 8 S
TAkc two ounces of dgusforii+, and diffolve
8 init half an qunceof fine Silver refined in
a Cappel : then take an.ounce of Agua-fortis,and
two dramsof Quick-filver, whichput in it, and
mix thefe two diffolved things together, then caf}
into it'a Vial of halfa poundiof Water,whichmay
‘be well fropped 3 for then every day you may fee
itgrow bothin the Tree and in the branch. “This
Liquid fervestoblack bais which is ted or white,
without fading untill they fall: But hereis to be
noted that great cate dught to be had inanointing
the hait;’ for fear of touching the floth : for this
compolitionis very corrofive or fearching, thatas
foon as it touchéth. the fleth if raifech blifters and
bladders very painful: ' _ '

~ PROBLEM CXX.
How to inake ‘t];o‘e,ig‘vfe[:matioan the Great Warld.
. YR St Nitwe it of Salt Eaeth aichi is
A_7 found dlong she Rivexstide, and at the foot
of Mourgains, Where efpecially. o1¢ Mmmés %f
) ’ " Gold
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Gold and Silver : mix chat Nitre well cleanfed
with ¥, then ealcinate it hermetically ; -then pue
itin a Limbeck, antl let the Receiver be of Glafs
well luged, ‘and alwaysin which let there be pla=
ced Leaves of Gold at the bottom, then put fire
under the Limbeck . . . .
witil vapours ajife | . - N
which will cleave ;.
untothe'Golds; aug-

. ment your fire until -
therealcendnomore |
. then take away your N B ,
Receiverand clofeit ' &=~ -/ . |
hermetically, and b .

make a Lamp fire under it,until you fee prelented
“init that which Natuze affords us, ‘as Flowers,
Trees, Fruits,Fountains, Stin,Moon,Stats,8cc. Bes
hold here theform of the Limbeck, andtheRes
ceiver 1 A reprefents the Limbeck, -B ftands for

the Receiver. o ‘ S

| PROBLEM CXxI. _
How tymake a Coneor Pyramidal Bedy move-sposs &
"Table,withoutprings oruther artifichal meanss [o
thatit fball move by the edge of the Tabie withoys
alling. '

THis Propofition is not {o thordy and fbtile
A as it feerns to be, for putting under a Cont -

of Paper a Beetle ox fuch-like Creature, youfhdll

have pleafiire, with afténifhinent dnd admiration
to thofe which-aredgrorantin the caufe : \ﬁxr.-zhi; ‘

~ nima
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pii. o4 oo Animal will. rive -
i always to.free her= -
i felf from the captic
i vity in which fhe s
by the imprifon.
ment, of the Cone s
for coming near the
v ‘ edgeofthe Table fhe
L will feturn to the
other fide, for foas of falling.

PROBLEM CxxIl.
 To cleave an Anvil with the blow of 4 Piflil.
Hié is proper to a Warsier, and to perform.
~ A i, let the Anvil be heated red hot asone
¢an poffible,ini fuch for¢ that all the folidity of the
body be foftened by the fire: then chargethe Pis

_ ftol with a Bullet of Silver, and fo have you ins
fallibly the Experiment. - .

PROBLEM CxXIIE |
How tovoft a Capon carriedin a Buidget ab a Soddles
Bow, in the fpace of riding 5 or 6 miles.

H’Aﬁng inade it ready and larded it, fuff i
L with Butter, then heat a piece of Steel,
which may be formed round according to thé
length of the Capon; and big enough ‘to fill the
Belly of it, and ‘thén flop it with Butter; then
-wrap it up well; and inclofe it.in 2 Box inthe
Budget, and you fhall have your defire : I; :;
. DT . ik
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Count Mamﬁeld {exved himfelf withno others,tmt

fuch as were thus made ready, for tha it lofeth:

none of its fubﬁancc,and itis dreffed v vcry equally.’
R PROBLEM CXXIV.

Hm 0 malya Candle butn and cmtmue tbree tzmei o

a5 lowg a5 othermife i. would

Nto the end of a Candlc half bumcd ﬁxcka 5

farthing, lefs or more, to ) make it hang pers
pcndxcular in,a Veflel of water, fo that it fwim a-

bave the water ; then light it,and it will fuftain i xt -

felf, and float in this manner,’ and bémg placcd 1il/~
to a Fountain,Pond; : I
or Lake ;ﬁ:t ung ;-
- flowly, - ¢ many.

people affemble, it |
will caufeaiiextreme
fear to thofe which [=
come therein in the |
n;ght, knowmg ot . SRR
what itis. LY T

PROBLEM CXXV

How out of & quantity of Wine to.exsrad, that wlm}a i

moft windy and evzl fbat i bnrt nat 4 ﬁck'i’_gﬂ' one

Ake 2 vials m: N

-fuch fore thac ' L N d
theybeof likegreat- " .
nefs both in thebelly - =
-and theneck;fillond 1 .~ g
of them of wmc,and
the other of water :
let ' th¢ mouth of
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tha¢ which hath the water be placed into the
moufh of that which hath the wine, fo the water-
thaltbe uppermoft: now becaufe the water is hea
vier than the wine, it will defcend into the othet
Vial ; and the wine which is loweft, becaufe it is
lighteft will afcend above, to fupply the place of
the water,& o there will be a mutual interchange:
of liquids, and by this penetration.the wine will
lofE her vapors in paffing through.the water.

LUl PROBLEM COXVl
Iﬁt?:tms&&tm Marmonzets, ang of which fballligh

4 Candle, and the otber put is.ont:

U Pon the fide of 2 Wall make the figure of 4
Mayxmouzet, or other Animal oxform,and
right dgainft it on the other wall make another; in
the mouth of each put apipe or quill fo artificial-
ly thatit be not perceived 5 it one of whick place
Salt-petervery fine, and dry, and pulvesifed ; and
at theend feta litele match of paper, in the other
place Sulphur beaten {mall, then holding a candle
lightedin youir hand,f3y to one of thefg Images by~
way of comiand, Blow osi the Candles then light-
ing the‘paper with the candle, the Sak:peter will-
blow otit the candle ithinediately 5 dnd' going to
the other Ithage (before the match of the candle
be out) touch the Sulphur with i, andifay, Light
the Candle, and it will immediately. be lighted 5
which will caufe,an admiration, to thefe¢:which..
fee the a&iem, if it-be well done;" with-adgenss

dexterity.. : .

PRV IR
_ F e FU S ST
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PROB LEM Cvan. e

How tokeep Winefrefb asif it vogri in a Cellar, gwhg
beat of Summer, and mtﬁm;;t te or Snow, yes
- though it iwerecarried at a lS‘az{dle bow, tmi‘ £y
" pofed to the Sm altthe day o

S Et yout wine ina vial of; Qlafmgdplacon ina
Box made of wood,leatherser fuch like,aboue
* whichvial place Sal:-pcmr, and ¢ will preferveig
and Keep it very frefh : this experimensianos alies
tle commiodious for thofe which arenot near frefh
wate:s,& wlmfe dwcllmgs are;e@npnfad to the Sun.

P ROBLEM cxxﬁlm

T W@a Cement sybich l@ﬂﬂha& Marbley & nf ﬁetB
air & poater, withont dif-joyning orumemmmg

T AKe a quantity of ftrong, anid glumg Morecx
well beaten, mix with this as much new-fla-
“Ked lime, & on it caft Oil- Olive,or Lmﬁed -0il,and
it wm behard as Marblc,bemg apphed in time. -

PROBLEM: CXXTX

wa tomelt Mesal very quickly, yed in a Shell upan &
I'ttle Fxre. -

Alke abed: upona bed of Métal with oudtr

h/ of Sulphur,of Salt-peter,8: Saw-dultalike;
8 put-fire te the faid pouder with a burning
harsonl,and you fhall {ec that the metal will dif~
Ealve wacangincnt,and beina mafs. This fecretis
miaft excellent,8c hach been pradifed by the reve~
iﬁnd Bathes Mmmmaofs the Osdes of the ltgzm( '
2 : : O~
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" . PROBLEM CXXX:
.. How to make Ironor Steel exceeding bard. ..
Qlcnch your Blade or other Infirumént feven
times in the blood of 2 male hog mixt with

Goofe-greale,and at eachtime dry it at the fire be-
fore you wet it,and it will become exceeding hard
and notbrittle,which is not ordinary actording to
other temperingsand quenchings of Iron : an ex-
pesiment of fmall coft,often proved, and of great
coitfequence for Armory,& warlike Negotiations

v PROBLEM -€CXXXI, :
Topreferve Fise as. long.as you will, imitating the it
extinguifbable, Fireof Veflals. :
. & Fteryonhdteextracted the burning fpirit of
£ X theSalt of % , by the degrees of fire,asis re-.
quited according to the Art of Chymiftry, ‘the fire

‘being Kindled of it felf, break the Limbeck, & the- .

Trons which are found at the bottom will flame &

~ appear as burning coals,as foon as they feel the air; ’

which if you promptly inclofe in a vial of Glafs,&
that you ftop it exaétly with fome good lute s or
to be more affured, it may be clo[cf up with Her-
mes wax, for fear the air get in. Thenwillitkeep

_ more than 1000 years (asamanmayfay) yeaat

the bottom of the Sea; and openingit at theend
of the time, asfoon as it feels the air it takes firc,
with which you may light 2 Match. This Secret

~ merits to be travelled after, and put in practice,
for thatit is not common, & full of aftonifhment;:
{eeing all kind of fire lafteth but as: long as his

matter lafteth,and there is no mmttér tobe founds
that will fo long indure, -~ Arii-
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'ROCKETS ind BALLS of FIRE,

. Aswell, fp‘_g: the Water a5 the Au'

With the Compofition of Stars, Golden-Rairi,
- Serpents, .Lances, Wheels of. Fire, and fuch- .

e liké;.Pl'cafan‘tvénd'l'{fecxca_t’ig'eg: R

AAAAAA
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o OF theCompofition for Rickers. .
P T R I B

WeiOaesEe N the making of Rockets, the
oo bl Chiicfeft thing tobe regarded is
1 the compofition that they oughe
oKl to be filled with ; forafmuch’ as
SR that which is proper to Rockets
=a=* which are of -a’ 1efs fort, is very
improper to thoft which ar¢ of a miore greater, .
form:s for the-fire being lighted in a great ‘con~
cave, which;is filled with a quick Compofition
- bumns with great violence 5 contrarily, a weak.
~ compofition being in afmall concave, makes no -
“effcét.. Therefore we fhall hege deliver in the

firft place Rulesand Diretions which mgy ferve,
for the true compofition or .matter with which:
you'may charge'any Rocket, from Rockets which
s S 3 are

\ : . » - :




ag2  qrtificial Five-T0kg.

£ a4

are charged but with one ounce of Powder, unto
gteat Rockets which require for theit charge 1o
-pound of Powder, as followeth: - -~
‘ . " For Rockets of oneonmcs. . .

Unto edch pound. of good Masket Powder

fmall beaten, put two ounces of Sthall-coal-duft,

* and with this cotnpofition charge tht Rocket.

For Rockets of 2 or 3 omnges.”
Unto every four 6unces and a half of Powder-
duft, add an ounce of Salt-patet, or to every
four ounces of Powder-duft, adde an' ounce of
Cogl-duft. "~ " e T
" 7 For Rockets of 4 owmcer.
Unto every pound of Powdes-dnlt, add four
ounces of Salt-peter, and one ounce of Coal-
duft: but tohave fr more flow, unto every ten
ounces of good powder-duft, add. 3-punces of
Salt-peter,- and 3 ounces of Coal-dult. ' °
S Fordelqatt.of‘gofiﬁwm o
© Nato every pouind-of Powder-duft add threé
bunces and an half of Salt-peter, and two ounces
atid antalf of Codl-duft, as alfb an ounce of
Sulphur, and an ounce of File-duft, - -
" . For Rockets of 7 or 8 omncess :
~ Uno évety pound of Powder-duft add 4 oun-
c&s of Salt-peter, and 3 ounces of Sulphur,© .
"7 Of Rocketi of 10.0r 12 owmces. . - -
. ¥nto the precedent compofition add half an
ounce of Sulphur, and it will be fufficient.
7 ForRockets of 14 0r 15 mwnces.
. untoevery pounid of Powder-duft add fonr
* ounces of Salt-peter, or Coal-duft 22 ounces, of -
Sulphur and File-duft 15 of an ounce, = °
B e R T R For
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* 7 Ato every pound of P

 qutifrfal Five-Cozks. 263
,Forlll{vd@etfro._ 1 pound. v
) | _I‘éw«ﬁei‘-duﬁadd' 3 otig-
¢es 6f Coal-duit, and 1 ounce of Sulphur.
.. For Rockets gf 2 pound.

’;;upto very pound of. Powder-duft, add 9%

ouncesof Salt-peter, of Caal-duft 24 ounces, of
File-dult 1% ounce, and of Sulphur } of an ounce.
" " For Rockets of 3 pound.
Uato every pound of Salt-peter add 6 ounces
of Coal-duft, and of Sulphur 4-ounces. -
For Rockets of 4,5 6, or 7 pound.
Unto every pound of Salt-peter add 5 ounces™

| . of Cole-duft, and 24 ounces of Sulphur.

For Rockets of 8, 9, or 10 pound.
" Uato every pound of Salt-peter add 53 ounces
of Coal-duft, and of Sulphur 2 } ounces.

‘ Hercnbté, That in all great Rockets there i$
no Powder put, becaufe of the greatnefs of the

* fire which is lighted at once, which caufeth too

great a violence,therefore ought to be filled with
a more weak compofition.

. Of the making of Rockets, and other Fire-works.
Or the making of Rockets of fundry kinds,
X divers moulds are to bé inade, with their
Rofling-pins, Breaths, Chargers, &c. as may be
féen here in the figure. And having rolled a Cafe .
of Paper upon the Rolling-pin for your mould,
Ml it with the compofition belonging to that
trionld, as before is delivered : now may youload
it.on the top with Serpents, Reports, Stars, or
‘ -S4 Golden




T L -

|  the greater report, - Thefe arc filled with graint,,
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GoldenRain: The' Serpents arc miade about the
bignefs of ones Titele finger, by rolling 2 little pa-
Per upon a fmall Stick, and then tying onéend
of it, and fillihg it with the mixt compofition =~
fomewhat clofe, and then ‘?;ing the other end.

‘The Reports are made in their Paper-Cafes,s5the |
Serpents, but the Paper fomewhat thickér to give |
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Powder, or half-Powder and half Compofition,
and tying both ends clofe, they are finithed. The

‘beftkind of Stars are made with this mixture
following ;- unto every 4,otinces of Salt-peter add

2 ounces of Sulphur, ‘and to it put one ounce of
Powder-dutt, anid of this compofition make your
Stars, by putting a litle of it within 2 fmall quan-
- ‘z'c ; : N Voo ey tify
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tity of Towes and then tying it upinthe form
of a'Ball as great as an Hafel-Nut or a little Wal-
Nut, through which there muft be drawn a lic-

. tle Primer to make it takefire. Touching thema- -
king of the Golden-Rain, that is nothing but
filling of Quills with the compofition of your

_Rockets fomewhat hard. New if thic head of a

- D ¥e: a
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Rocket be loaded wich a thoufand of thefe Quiills;
its a goodly fight to fee how pleafantly they
fpread - themfelves in the Air; and come down
like ftreams of Gold much like the falling down
of Sgow »" being agitated by fome turbulent
Wind. ' : '

of
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5 dvtincial Fite-ilioks,
| of Re‘é‘re’a}ive FI RES | ‘
1. P Hiloftrates Gith, That if Wisé in a Plits

ter be placed upon a Recéiver of burning
Cotls, to exhale the Ipirit of 1t, and- be im:lofc'g
tvithin a Cupboard ot fuch-like place, o that the
Air may not go in nor out, and fo being thut up. -
for 30 years, he that (hall open it, havinga Wax
Candle lighted, and fhall put it into the Cup-
board, there will appear unto him the figare of
many clear Stars. « ,
2. If Aqua-vite have Camphire diffolved init,
and be evaporated ina clofe Chamber,where there
is but a Charcoal fire, the firft that enters into the
Chamber with a Candle lighted, will be extream-
. ly aftonifhed, forallthe Chamber will feem to be
full of Fire very fubtile, but it willbe of little
continuance. L o
- 3..Candles which are deceitful are made of
half Powder, covered over with Tallow, and,
the other half. is made of clean Tallow or Wag,
with an ordinary Week ; this Candle beixg ligh-
ted, and the npper half confurifed; the Powder
will take fire, not without great noife and afip-
nifhngne to thofe which are ignorant of the
canfe, ' c
- 4 A dozen or twenty {mall Serpents placed
fecretly under a Candleftick that is indifferent
big, which may have a hole pafs through the So-
&ket of it to the Candle, through which a piece
of Primer may be placed, and fetting a {mall

* Candlein the Socket to burn according to a time .
~ limited;
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Jimiteds which Candleftick fnay befkton a fide-
“Table without fufpition to aty 5 then when the
Candle is bathed, that it fires the Priter,that im-

mediately will fire all the Serpents, whith ovei- .

throwing the Candleftick will fly here and there, ‘

_ intermixing themfelves, fometimes ‘in the Air,

fometimes in the Planching , ong amongft ano-

- ther, like the crawling of Serpents, continuing
for a pretty while in this pofture, and in. extin-
guifhing every one will give his Report like a Pi-
tol: Thiswillnot a little aftonith fome, think-

. ing the houfe will be fired, though the whole
powder together makes not an ounce, and hath

no firength to do fuch aneffect -

How to make Fire run up and ‘dewon, forward and
" backward. -

"y Ake fmall Rockets, and place the tail of one
to the head of the other npona Cord, ac-

 cording to your fancy > as admit the Cord tobe

A4,B,C,D,E, F,G 3 give fireto the Rocket at 4,
* which will fly to B; Wwhich will come back again
to 4, and fire another at C, that will flie at D,
which will fire another thete, 2nd fly to E, atid

thatto F, and [ofrom Fto G, and &t G thaybe .

placed a pot of Fire, viz. GH, which fired will
. inake good fpott, becaufe the Sexpents which afé
in it will varioufly intermix themfelves in the it
* and upon the ground, and every oné will extiri-
guiith witha report : and here may you note that
upon the Rockets may. be ptaced Fiery Dﬁgom,
. ‘; . PR .. N . s om_

DR



268 Qtificial FivetWorks.

- ‘Combatants , or, fuch-like, . to meet. one. ana-

- ther, having Lights placed in the Concavity, of
‘their Bodies, whieh will give great graceto:the

ho TR TR

B I NN o ;

i mrinacy T T T el T
ST e ":,‘ ,,.-¢r.—s.lh.,..§.‘

o’

"7 How tomake Wheelsof Firee:
o] Al @ Hoop, and place two Lathsacrols on
- X theother; upon the croffmg of which make
2holé, (o that it may be placed upon apin to tum,
eafily, as the figure Q fheweth 5. upon the fides
of which Hoop or round Cirgle place your Rocks
-et$,"to'which yop. may place. Lances.of Fire bes.
tween each Rocket ; let this Wheel be placed.up-.
on 3 Standard, as is here reprefented, and placea
EESasCANI S Lé pitge

N I

|
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piece of Primer from one Lani:étO’ahdéhéf,:tﬁéj; O
"give fire at G, which will fire F; that E, thatwill *.. -
- hireD, that Cy and that will firethe Rockeétat 457 - -

. then itntoediately the Wheel will begini to move,

Y . .

and reprefent unto the Spetatois: a Circle of
changable Fire, and if Pots of Fite be tied co i,
you will have fine fpore in the turning of the
“Wheel, and.cafting out of the Serpents. '

o - Of Ngbt-Combat;_im:. -

Lubs, Targets, Faulchons,.and Maces, char-

— ged with {everal Fires,domiake your Night-
Combatants, orare ufed towmke place amongtt
a throng of People.. The Clubs at the Ends are
made like a round Pannier with fmall fticks filled
with little Rockets in a fpiral form, glued and fo.
placed that they fire but one after another. ' The;
Maces are of diers fathions, fome'made obliong
. . at



age  Sfviah Fitkmings,
at the Cnd H fOFB%Wf of 2 {piral foxm, butally

- made hollow,, to pu in feveral camppbitions, and:
., rare baared in divexs plases,, which are for funs

: dry‘_*R,o‘chts and: Eances of waak compofition to:

be fired at pleafure. The Faulchons are made of

wood in 4bowing form, like the figure 4,having

- their backs large to receive manyRockets, the

* head of one near-theneck of another, glued and

" faftend well togethet, fp that one being fpent; -
. another maybe fired:’  The Targets are madé of

. wooden thinhoards, which are channeled in fpi-

" tal Linies to contaift Primer to

ockets

ﬁt“h’;th? R

e p—

SN I s = .

WE bt A . Y. oL

‘paftboard, bored withholes,
ockets muf} be ‘glued and-
e of the Channgl- Now iftwo, -

men

other, ¥
f« .. d
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men, theone havinga Target in his hand,and they
- othet a Faulchon or Mace of Fire, (hal begin 19,

. fight, it wilt appear very pleafant to the Speta:
tors: for by the motion of fighting, the place will, -
feem to be full of fireams of Fire: “and theremay,
be adjoyned to.cach Target 4 Sun ot a burping.

- Comet with Lances of fire,which will make them
more beautiful and refplendent inthatagion. - o

Shud‘. as are ufed for Recreation, are Collfis; .
Statues, Arches, Pyramides,, Charipss, Chairs,

o'

rigmpb, and fuch-like; which may be accom-

VA e ~

N, Ekn.

T S el T B

- ed. with Rockets of Fire, and beautified
with Tindry other artiticial Eires, a3 Pots-of Fire
for the Air, which may caftforth everal figarts,

Scutchions,Rockets.of divers foxts,Stars,Crowns, -
T 't-""‘ .o .. .<. 19 \ I_'.cttcrs,

R
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’ Lctters, and fuch-like, thie borders of which may -

Bearmed with fandry Lances of Fire, of (mall ﬂy-
ing Rdckets, with reports, flames, of {mall Birds -

- - of Cypies, Lanthorns of Fire, Candles of divers.

" ufes; and colouirsin buyning, and whatfoevcr the

o fancy of an mgemoushcad may aHudc unto. .

-

-Of Pots of Fire for ihe Hir, wlmb are tbrmn out cf

_one Ca]é one after anatber, of a long cmumnce. £

MAke a long Trunk as 4 G, and by thc fi dc

A4 H; et there be a a Channel whlch may be
ﬁcrcd thh ﬂow ‘pritiier or compof tion s then
e - having chiarged the s

- Trunk 4 G,with the
* Pots of Fire for the
Air, at IGEC, and.
make the Trunk 4G
, Very faft unto a poft, -
‘as IK givefireat the
top, asat 4, which
bummgdownwards :
will give fire to C; &
fothrow out that .
" Potinthe An-,whnch
being fpent, in the
mean time- the- fite
will burn from B to
"D, and fo fire E, and. v
. C tlirow itout alfojn-.. .
t6 the Au’, and fo all the reﬁ one after another will ; =
- be thrown'out : and if the Pots of Fire for the Air -

Vo
K

o thch are caﬁ out,be ﬁllcd with lechFI re-woiks

T, A - they

- - P . . EV AR - .
- N B . . - I T
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they will be fo much the more pleafant to the Be-
holders, Thefe Trunks of Firc do greatly adorn

a Fire-work, and may conveniencly be placed at
- each Angle of the whole Work.

Of Pots of Fire for the Grounds

M Any Pots of Fire being fired together, do

1 give a fine reprefentation and recreation to
the Spe@ators, and / » -, :
caufé a wonderful ,
. thout amongft the |
common people weh
are ftanders by for
thofe Pots being fil-
led with Balls of Fire
and flying Serpents
for the Air,they will oo =
{o intermix one within another;in flying hereand
there a little above the ground, and giving fuch a
volley of reports that the Air will rebound with
their Noife, and the whole place be filled with
fundry fireams of pleafant fire; which Serpents
will much occupy thofc about the place to defend
themfelves in their upper patts, when they will

LT

no lefs be bufied by the Balls of Fire which {eem

toannoy their Feet. ;

Of Balls of Fire. j '

.

THefc are very various, according to a mang

fancy 3 fome of which are made with very
{mall Rockets, the head of one tied to the neck of

T another: .
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another: The Ball being made, may be covered
over with Pitch, except the hole to give fire to
it this Ball will make fine fport amongft the
flanders by, which will take all a fire, and roll
fometimes this way,fometimes that way,between
the legs of thofe that are ftanders by, if they take
not heed, for the motion will be very irregular;
S s g i and in the motion
- will caft forth feve-

; WY

y 1 ralfires with reports.
1 In the fecond kind
*there may be aChan-

| nel of Iron placed in

B divers places in {pi-°

ral manney, againft

_ T ~ which may be placed

. asmany {mall Petards of Paper as poffible may be,

- the Channel muft be full of low compofition,and
may be covered as the former, and made fit with
his Rockets in the middie: . This Ball may be fhot
outof a Mortar-Piece, or chargedonthetop of

-aRocket: for inits motion it will fly here and
there, and give many reportsin the Air, becaufe

- of thedifchargeof thePetards. . '

 Of Fire upon-i})c Water.

P Laces which are fituated upon Rivers or great
- Ponds, are proper to make Recreative Fires
on: and if it be required to make fome of confe-
quence, fuch may conveniently be made upon
two Boats, upon which may be built two Beafts,
Tusrets, Pageants, Caftles, or fuch-like, to re-
S : ceive

[N

o
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¢eive or hold the diverfity of Fire-Works that

" riag be made within it, in which may play divers

Fires, Petards, éve. and caft out many fimple Gra-

“nadoes, Balls of Fire to burnin the Water, Ser- -

. pents, and other things ; and often times thefe
- Boats in theirincounters may hang one in ano~
ther, that fo the Combatants with the Targets,

¢ and Maces may fight; which:willgive great con~
tent to the Eyes of thofe which- are Lookers o,
and in the conclufion fire one another, (for which

_ ‘end ' they were thade : by which the dexterity of

tli¢ ‘one may. be known in refpec of the other, o

s atidthe tiumiph and viGtory.of the fight gotten
N Wirs K. "

" - @f Balls of Fire which meve upontheWater:” " "
o Tﬁeré'maybe rade in form of a Ball fuffed
-1 with other litele Balls, glued round about;
- and filled with compofition for the Water, which

- - «*} d

~ -
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fiered. will produce marvellousand admirable ef-
fecs, for which there muft be had little Cannons .
of whiteIron, as theends of fmall funnels thefe
Iron Cannons may be pierced in fundry places, to
“which holes, may be fetfmall Balls full of com-
- pofition, for the Water ; which (mall Balls muft
- be pierced decp and large,and covered with Pitch
. ‘except the hole: in which hole muft be fixf} pla-
e - e 5 ced a little quantity
b @p.' | ofgrain-powderand
‘ : | :the reft of the hole
+-| filled up With come
" | pofition 3. and .note
- further, that thefe
. Iron Cannons muft
‘be filled with'a flow
- =% compofition , . but
» fuchwhich is proper to burn in the Water : then
- muft tacfe Cannons with their- fonall Balls be pqt/ :
fo togetaer that it may make a Globe, and. the
+ holgs in the'Cannons be anfwerable fo'the hollow
Balls, and al\ covered over with Pitch and Tal-
_low; afterwaids pierce this Ball againft the grea-
* teft Cannon (towhich all the leffer (hould anfwer)
- unto the compofition, then fire it, aid whenit be-
©ginsto blow, throw it into the Water, {o the fire
. coming to the holes will fire' the grain-Powder,
*the which will caufe the Balls to feparate, and fly
here and there, fometimes two at a time, {ome-
. times three, fometime more., ‘which will -barn »
within the Water, with -great aftonithment and
contcnt to thofe which fee it. e

= S

!
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| of '.L;;zcev:'qf.‘ Fire. R R

. STan’ding Lances of Fire-are made commonly -
+ AJ with hollow wood to contain fundry Pe- -
tards or Rockets, as the figure here theweth, by :
- which it is eafie to invent others, according.to .
- onesfancy. Thefe Lances have wooden handles
that fo they may be faiened at fome:Poft, fo that
they be not overthrown in the flying out of - the
Rockets or Petards: There are lefler forts of Lan- -
. ces whofe cafes ate of three or four foldings of Pa- ;
per of a foot long, and about the bignefs of ones.
. finger, whichare filled with'a . compofition for -
Lances. But if thefe Lances be filled with a com-
pofition, then (unto every 4 ounces of powder "
* add 2 ounces of Salt-peter, and untothatadd r . .
' ounceof Sulphur) it - -
‘willmakeaBrick fire .
- red beforeit be half - -
. fpent,iftheLancebe
- fiered and held foit s -
and if 20'fuch Lan-
ces were placed a-
_bout agreat Rocket,
' v and fhot to a Houfe
- or Ship, it.would produce a mifchievous effect. -

g Hm to floot a Rocket Horizontal, or atherwi]é.

- U:Nto' theend of the Rocket place an Arrow .
. XA which may not be too heavy,but inftead of
the feathers let that be of thin white Tin plate,
| .. T3 © and

[}
. .
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©oT "*“ N —&~ and place it upon a
‘ ., WK scft, as here you may

fee by the Figure,
then give fire unto

" ‘may be. To the head
“be placed - Petards,

. it; and you may fee
~how ferviceable it.

Y of fuch Rocketsmay

Ballso of Fire, Granadoes, éfc. and fo may bcap- 3
_ phed'to War-hkc aﬂ'atrs. . O

Homwa Rockgt burning in the Water ﬁr a cortain
sime, at laft fhall ﬂ_y #p zmhc Azr mtb an excagd- o

g quickpefs.

0 do this, take two Rockets, the one eqm!. .

to the other, and joyn them one unto ano-

thet in the mlddlc at C, in fuch fortthat thefire
-may eafily pafs from one to another-:. it being;

thus doxe, ticthetwe Rockets at a Stickin D;and -

- let it be folongand great, that it may make the
G G - Rocketsin the water

- X hang, or Heupright,

=< zi ‘thread, -and tie it at

- B

! then take a~ pack- - - |

T . i) = Gy Mkt it eome
- %/ L A =" double about - the
= o] ik DMy Handat
o —‘*%L - KM iy that point ‘hang a
Rt | Bullet - of - fome

| Weight,as K for then- vingﬁre at A will bugn
. fOB, by aﬁmllScrpmtﬁllcd there, ‘and tied g:
' vl t .
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the end, and covered fo that the Water injure it
not,which will fire the Rocket B D,and fo moun-

ting quick out of the Water by the lpofe tyingat -
C, and the Bullet at the pack-thread will leave the
other Rocket in the Water, and fo alcend like a .

Rocket in the Air, to the admiration of fuch as

. know not the fecrecy. -

Of the framing of the Parts of a Fire- Work together,
that the feveral Works may fire ene after anotber.

CAufc a Frame to be made,as A BCD, of two
foot fquare every way, or thereabouts, (ac-
cording to the quantity of your feveral works)
then may you at each angle have a great Lance of
Fire to ftand, which may caft out Pots of Fire, as

they confume: Upon the ledges AB,BC,and CD, -

may be placed f{mall Lances of Fire, about the
* number of 30 or 60, fome fide-wife, and others
upright; between thefe Lances may be placed
Pots of Fire floping outwards, but made very faft,
and covered very clofe, that they chance mot to
fire hefore they thould s then upon the ledges
RE, FG, HI, and AD, may be placed your Sou-

~ cifons, and behind all the Woyk may be fet your
Boxes of Rockets, in each of which you may

place 6, 9, 12, or 20 fnall Rockets : Now give

fireat 4, (by help of a piece of Primer going from

one Lance to another) all the Lances will inftant-

ly at once be lighted, and as foon as the Lance at

" A is confumed, it will fire the Chanmel which is
made in theledge of the frame, which runs un-

der the Pots of Fire, and as the Fire goes slong

T4 burn- -
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burning, the Pots will be caft forth,and {o the rank
of Pots upon the fides of the frame AB, BC, and
CD, bqng fpent,the Soucifons will begin to play,
being fiered al{o by a Chanmel which runs under
them, upon the ledges 4D,HI,FG,and RE, then
when the Soucifons are fpent upon the laft ledge,
RE,there may be a fecret channel ir the ledge CD,
which may fire the Box of Rockets at K, & may
fire all che reft one after another 3 which Boxes
may be all charged with feveral Fire-works: for
the Rockets of the firftBox may be loaden with
crpents,the fecond with Stars,the third with Re-
Pports, the fourth with Golden-Rain, and the fifth
with fmall flying Sexpentss thefe mounting one
after another,and flying toand fro, will much in-
hten the Air in their afcending s but when
theleRockets difcharge themfelves above, then
- will therebe a moft pleafant reprefentation : for
thefe Fires will dilate themfelves in divers beauti-
ful forms,fomelike the branching of Trecs,others
like Fountains of Water gliding in the Air, others
like flathes of Lightning, others like the glicter-
-ing of Stars; giving great contentment and de-
Iight to thofe which behold them s Butif the
work be furnithed alfo with Balons, ( which
is the chiefeft in recreative Fire-works) then fhall
- you fee afeending in the air but as it were only a
quill of Fire,but once the Balon taking fire,the Aix
will feem more than 100 foot fquare full of craw--
ling and flying Serpents, which will extinguifh
with a volley of more than 500 reports, and fo
fill the Air and Firmament with their rebounding
clamour. )
' The
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The making of which*with many other rare
and excellent Fire-Works, and other praifes,
not onely_for Recreation, but alfo for Service ;
you may find in a Book intituled Svtificial Fire-
Wtozks, made by Mr. Malthss (a Mafter of his
Knowledge) and areto be fold by #illiam Leak,
and Fobn Leak, at the Crown in Fleesfirees, bes

~ tween the Two Temple-Gates.

‘@onclulion.

IN this Book we have omitted nothing that was
material in the Original, but bave abundansly
augmented it in fundyy Experiments.  And thaugh
the Examinations are not fo full end manifold, yes

 (byway of Brevity) we bave exjrw]éd fully their

Jo paft by things

ance, to avoid Prolixity, an

" veiterated, :
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