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. ON THE
FRONTISPIECE and BOOK.

A LI Recreations do delight the Mind 5
27N But thefe are beft, being of a lesrned kind :
Here Art and Nature flrive to give cottent,
. In (bewing many a vare Experiment
Whick you may read, and on their Scremes bere look,
Both in the Frontifpiece, and in the 3ook.
Upon whofe Table new Conceits are (&,
Like dainty Difbes, thereby for to whet
And win your Fudgment with your dppetite
Totafte them, and therein to take delight,
The Senfes Objects are but dull at beft,
But Axt dothgive the Intelleét a Feaft.
Come bither thens and bere I will deferibe
IPbat this (ame Table doth for you provide,
Here Queltions of Arithmetick are »rought,
And bidden Secrets unto light are brought.
The like it in Geometry doth unfold,
And [ometooin Cofimography are told :
It divers pretty Dyals doth defcry,
With [trange Experiments in Altronomy,
And Navigation, with each [¢veral PiGtures
I» Mufick, Opticks, and in ArchiteCture 3
It Statick, Machanicks, and Chymiltry s
In Water-Works 5 and, to afcend more bigh,
In Fire-Works like 10 Jovc’s Artillery.
Allthis T know thonin this Book fbalt find,
Aud beré’s enough for o content thy Mind, -
For from good Ausbars, this our AUTHOR drew
Thefe Recreations, which are Strange and Truc :
So that this BOOK’s a Centre, and 't fit
hat in this Centre, Lines of Praife ﬁmﬁfg mgets
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i MNathematical Recreations :

IPROBLEMS

| Anthmcuck seometry, Colmography, Horologio- |

OR,
A Collettion of many

Extracted out of the

Ancient and Modern Philofophers
AS,
SECRETSand EXPERIMENTS|

IN

graphy, *'-1Hmnnmy.}Nawbatmn Mufick,Opticks,
AxchiteCture, Statick, Mechanicks, Chymilftry,
Wamr-kas, Fire-Works, &rc.

2ot vulgarly manifelt till now,

Written fixlt in Greek and Latin, lately compil’d in
Frenchby HENRY VAN ETTE N,and now, |
in Englifb, with the Examinatigqs and dugmenta-
tians of divers Moders Mz" THEMATICI AN.S'

—-—- e 1 ' E

Whereunm IS addf:d |
The DescriprioN and Use

. QO F
The Double HORIZONTAL DYAL,
AND
\ The General HOROLOGICAL RING:
Invented and Written by 17illiam Ongbtred.

ol -

LONDON:
Printed for Williazm Leake, and Fobn Leake, attheCrown in
Fleetftreet, between the Two TcmpJe-Gatcw 1674,
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To the Thrice Noble,

and moft Generous Lord,

The Lord Lambert Verrevken :
Lord of Hinden,wolverthem, &c.

My Honourable Lord,

e Ase Monglt the Rare and Curi-
{7\ ous Propofitions which I

22 have learned out of the
Studies of the Mathema-

Pont a Mouffon,I have taken fingular
pleafure in certain Problems, no lefs
| Ingenious than Recreative, which
drew me unto the fearch of Demon-
[trations more difficult and ferious,
fome of which I have amaffed, and
cauled to pafs the Prefs, and here
dedi-

ticks in the famous Univerfity of
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The Epiftle Dedicatory.
dedicate them now unto Your He-
nonr : Not that I account them wor-
thy of Your View, but in part t©
teftific my affectionate defizes’ t©
{ferve You. and to facisfie the Cu-
rious .. who delight themfelves in
thefe Pleafant Studies ; knowing
well that the Nobility and Genity ra-
ther ftudy the Mathematical Arts to
content and fatisfie their Aftections
in the {peculation of fuch admira-
ble Experiments as are extracted
fiom them, than in hope of gain to
fll cheir Purfes. All which Studies,
and others, with my whole Endea-
vours, 1f{hall always dedicate unro
Your Honour, with an ardent defire
to be accounted ever,

Your moft bumble and obedient
N;;P,;:'EI:? and Seivant,
H. VANETTEN,
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Tothe READER,

; T}Jarb been obferved by
» | many, that fundry ﬁﬂa
SRl Wits, aswell among [t the
S=gane?l  Ancient a5 Modern,have
fported and a’ehﬁrbrfd

tbemfélﬂes upon [feveral tbmn's of

[mall confequence, as uponthe Foot of

a Fly, upon a Straw, upon a Point 3
nay wupon nothing : Striving as it

wereto fbew the Greatnefs of . their

Glory, in the Smallnefs of the Sub-
ject: And have amongft moft olid
and artificial Conclufions, compofed
and produced fundry Inventions both
Philofophical and Mathematical, zo
ﬁ?lace tbt‘:‘ Mind, and recreate the Spi-
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The Epiﬁle to the Reader.

rits, which the fucceeding Ages have
imbraced, and from them gleaned and
extrafled many admirable and rare
Conclufions 5 judging that borrowed
matter often-times yields praife o the
induftry of its Autbor.

Hence for thy ufe (Courteons Rea-
dor) I have with great fearch and la-
bour colleGled alfo and heaped up to-
gether in a body, of thefe pleafant and
fine Experiments to ftir up and delight
the Affectionate, Cont of the Writings
of Socrates, Plato, Ariftotle, De-
mofthenes, Pythagoras, Democra-
tes, Pliny, Hyparchus, Euclides,
Vicravius, Diaphantus, Pergzus,
Archimedes, Papus Alexandrinus,
Vitellius, Prolomzus, Copernicus,
Proclus,Mauralicus, Cardanus, Va-
lal pandus,Kt?pleirus,Gilbertus.,Ty-
choniuss Dureirus, Jofephus, Cla~
vius,Gallileus Maginus, Euphanus

Ty-
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The Epiftle to the Readet..
Tyberil, and others) knowing Art
imitates Natare, that glories-always
in the variety of things which [be pro-
duceth to [atisfie the Minds of Curions
Inguifitors.. And though'perbips théfe
Labours to fome- pumerous Perfons
may feem wain and riditulons; for. fuch
it was not undertaken :  But for thiofe
which intentively bave defired ‘and
fought . after the knowledie of ‘thife
things,it being an Invitation and Mo-
tive tothe fearch of greater matiérs,
and to.imploy the Mind in U[cful
HAnowledge, rather than to be bufied
ine. wain Pamphletsy Play-books,
fruitlefs Legends, and prodigions Hi«
ftories, that are invented out of Fan- .
cie, which abufe many Noble Spirits,
dull their Wits, and alienate their
thoughts from laudable and honour=
able Studies.  Inthis Tra&tate thon
maift therefore make choice of [uch

a 2 Ma-




The Epiftleto the Reader,

Mathematical Problems and Con-
clufions as may delight thee, which
kind of Learning doth excellently a-
dorn o man 5 feeing the Ufefulnefs
thereof, and the Manly Accomplifb-
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 help them by wayof ufe and
difeourfe. And to this we bave alfo
added our Pyrotechny, knowing that
Beafts have for their Objeét onely the
furface of the Earth, but hoping that
éby Spirit, which followeth the motion
of Fire, will abandon the lower Ele-
\mtents, and caufe thee to lift up thine
Ejyes to foar in an bigher Contempla~ -
\ tion, having [0 glittering a Canopy to
' bebold, and thefepleafant and recrea-
" tive Fires aftending ma) caufe thy af-
\ felions alfo to ofcend.  The Whole
N whereof




The Epiftle to the Reader. .

whereof we fend forth tothee, that de-|
Jireftthe Scrutability of things ; Na-\,

ture baving furnifbed us with matter, |
thy Spirit may eaftly digeft them, and
put them ﬁneg inorder, though now |
in diforder. A

|
|
|

e - —— ——
...-\-F—Iw‘ﬁmhﬂ“ulm

= g

pumasd




£iBsRsARNINAN A080000R0H

' AD AHTHOREM
0. D. Henricum Van, ﬁtﬁnfﬂf?ﬁ_.

Alumnum Academi®
PONTA MOUSSON.

A Rduewalkeri fileant [ecrets profundi,
\ Definat occultam carpere Porta Viam,
Jtala (ardani mirata eft Lampada docts
w8 Greacia tota [enem :

Terras Syracufin
Orbi terrarnm, Prolovia: Clep[ydra tott,

Rara dioptra Proclis miré futre duos
nolinte foveat dolt Pont Mou[Jon alumnum,
» :’Q ;,-éa.’guéd natur®, gt legis, bortus habet.
roila. covoiiel opus Aoctums T fit tua docto
Syracaftsy area, Coronay Virte
> s acufiie ntinam fit plumbea [ervis,
Aurea Jed Domintsy ARICA tota futse

75
R
ML g

e

By




o
i
i

%@@@%@%%Mw%%%m&%

$3225IBETEEEEREE
By way of

ADVERTISEMEN T,

—

Fiye or [ix things I bave thought
worthy to dfﬂ‘fﬂ't? ; before I pafs
furtber.

LR ThatI place not the

R tmns with all thefe Pro-
s blems but content my
fe!f to fhew themas at the Fingers
end : Whichwas my Plot and In-
tention, heecaule thofe which un-
derﬁand the -Mathematieks can
concelve them eafily ; others for
the. moft part will content them-
a4 {elves
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Byway of Advertifement.

{elves onely with the Knowledge
of them, without fecking the Rea-
fon. |

Secondly, To give a greater
grace to the practice of thele
Things, they ought to be con-
cealed as much as they may, 1
the fubtilty of the way ; for that
which doth ravifh the Spirits is,
An Admirable Effeci, whofe Caufe is
Unknown ; which if it were difco-
vered, half the pleafure 1s loft :
therefure all the finenefls confifts
in the dexterity of the A&, con-
cealing the means, and changmg
often the Stream.

- Thirdly, Great care ought to be
had that one deceive not himfelf,
that would declare by way of Are
to deceive -another “:  This will

make
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Byway of Advertifement.

make the matter contemptible to
ignorant Perfons, which will ra-
ther caft the Fault upon the Sci-
ence, than upon him that thews
it : When the Caufe is not inthe
Mathematical Principles, but in
him that fails in the altingof " it.

Fourthly, In certain Arithme-
tical Propofitions they have one-
ly their Anfwers, as I found them
in {undry Authors, which any
one, being ftudious of Mathe-
matical Learning, may find their
Original, and allo the way of theic
Operation.

Fifchly, Becaufe the Number
of thefe PROBLEMS , and
their Dependances, are many and
intermixed, I thought it conveni-
ent to gather them into a Table :
| that




By way of Advertiferent.

¢hat 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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RECREATIONS®

PROBLEM L
To find & Number thought upots

: uadruple the

h  Number though?ﬁﬁnn, Pr.hat is,

rn'l.llt'.|p]3|,r itby 4, and unto it bid

him to add 6, 8, 10, or any

%y Number at pltafure and let

him take the half of the {um,

then ask how much it comes to ? for then if yon

take away half the number from it which you

willed him at firft to add to it, there fhall remam
the double of the number thought upon.

B Examples




2 athematical Recreation.

Example.

The Numberthought upon 5

The Quadruple of it - B0

Put 8 unto it, makes 28

The halt of it is 14

Take away" half* thé number addcd, fmm%m
it, viz. 4, thereft1s _

The double of the number thonght upon,viz. 10

Anotber way to find what number s thought upon.

1d him which thinketh'double his Number,
and unto that double ‘add 4, and bid him
multiply that fame produét by 5, and unto that
product bid him adc!-,:uzﬁighd mulcply that laft
number by 10 (whichis"done ecalily by fettinga
Cypher at the end of the number ) then ask him
thelaft number or product, and from it fecretly
fubtra& 3203 'the remainder in the hundreth
place is the number thought upon.

Example.

The number thought upon 77
Hisdouble 14
To it add 4, makes i8
Which multipliéd by 5 makes g0
To which add 12, makes 1c2
This multiplied. by 10

which is onely by ad-

ding a Cypherto it,

makeés ~ .y
From this fubtract 320
Reft 790,

For which
700 account
onely but the
number of the
7 hundreds,viz.
7.40 have yon
the Number

thought upon

Te
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Mathematical Receeation, 3

To find Numbers conceived upou, otherwife than the
fermer,

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 put one untoit) then will him to tripple the
half; and take half of it, as before : Laltly, ask
him how many Nines there is in the laft half,
and for every Nine, account four in your memo-
1y, for that thall (hew the number thoughtupo,
if both the tripples were even ¢ but if it be odd
at the firlt tripple, and evenat the fecond, for the
one added unto the leaft half keep one in memo-
1y « if the firft teipple be eveny and the fecond
odd; for the oneadded unto the leaft half keep
two in memory: laltly, if at both timesin trip-
ling, the numbersbe cdd, forithe two added un-
to the leaft halfs, keep three in'memory : Thefé
cautions obferved, and added urnito as many fours
as the party fays there is Nines contained in the
laft half, fhall never fail you to declare or difcern
tyuly what number was thought upon.

Exdmple.

The Number thought upon 4017
The tripple 12 or'21
The half thercof 6 or 10, oneput to it makes 11
The tripple of the half 180r33
Thehalf ¢ or 16, one putto it makes 17
Thenumber of Nines inthelaft half 7 or g
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4 atbematical Becreation.

The firft 1 reprefenteth 4, the number thought
upon, and the laft 1 with the caution makes 7,the
other number thought upon.

Note.

Order your Method fo that you be not difco-
vered, which to help, you may with dexterity
and induftry make Additions, Subftrallions, Mul-
tiplications, Divifions, &-c. and inftead of asking
how many Nines there is, you may ask how ma-
ny Eights, Tens, &-. there s, or [ubtract Eight,
Ten, é'. from the Number which remains, for
to find out the Number thought upon.

Now touching the Demonftrations of the for-
mer Dire&tions, and others which follow, they
depend upon the 2,7, 8, and 9 Books of the Ele-
ments of Euclide : Upon which {econd Baok and
fourth Propofition, this may be extraded, 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 thought upon into any two parts, and
unto the Squares of the parts let him add the
double Produ& of the parts; then ask what it

amounteth unto? So the” Root Quadras fhall be
the Number thought upon. f

Exam=
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oathematical Receeation,” ¢

Example.

The Number thought upon 5
The parts {fuppole 3 and 2
The Square of 3 makes 5))

The Square of 2 makes 4 | the fum of thefe three

The produét of the i numbers 25,the [guare
parts, viz. 3 by 2 i Root of whichis s,the
makes 6, which 6 C ** | number thought upon
doubled makes )

Or more compendiondly it mé}* be delivered
thus:

Break the Number into two parts, and to the
Produé 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.

Eramination.
I"\ v o

He Problems which concern Arithmetick, we
 examine not : for thefe are eafie to any one
which bath read the Grownds and Principles of A-
rithmetick 5 bat we efpecially tonch upon that which
tends to the Speculations of Pﬁ}-ﬁck, Geometry,and
Opticks,and fuch others which are of mote difficulty;
and more principally to be examined and confidered.
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6 opatbematical Receeation,

PROBLEM IL

How 10 reprefent to thofe which are in a Chamy
ber, that which is without 5 or all that which

pafieth by.

His is one of the fineft Experiments in the

~ Optigues, dnd it is done thus : Chule a
Chamber or Place which is towards the Street,
frequented with Peoplé, or which is againft {fome
fair flourifhing Obje&, that fo it may be more
delightful and pleafant to the Beholders, then
make the Room dark by fhurting out the light,
except a fmall hole of fixpence broad ; this done;
all the Images and Speciesof the Objects which
are withourt, will be feen within, and you (hall
have pleafure to fee it, not only upon the Wall,
but efpecially upon a fheet of ‘white Paper, of
5 ~ {ome White Cloth
hung near the hole :

. and it unto the hole

i N you place a round

" Glafs, -that is, a

- Glals which s thic-

ker in the middle

than at the edge:

2 {uch as is the come
mon Burning Glaffes, or fuch which old People
ufe: . for then/the Images which before did feem
dead, and of a darkifh colour, will appear aid
| j _ 4
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be feen upon the Paper, or white Cloth, accord-
ing to their natnral colours, yea more lively than
their natural , and the appearances will be {o
much the more beautiful and' perfect, by how
much the hole is leffer, the day clear, and the Sun
fhining,. e

It is pleafant to fee the beautifuland goodly
Reprefentation of the Heavens, wtermixed with
Clouds in the Horizon, upon a Woody Situation,
the motion of Birds in the Air, of Mcn and other
Creatures upon the Ground, with the trembling
of Plants, Tops of Trees, and fuch like: For
every thing will be f¢en within, even to the life,
but inverfed : Notwithftanding,-this beautitul
Paint will fo naturally reprefent it {elf infuch a
lively Per(peGive, that hardlychg moftacurate
Painter can reprefent thelike. ™

Now the realon
why the Images and
Objeéts without are S8
inverfed , is becaufe ¥: .2
the Speciesdo inter- 7 38
fe@& one another in
the hole, fo that the !
fpecies of the feet al-
cend,and thofe of the X |
head defcend. Py

But here note, that they may be reprefented

right two manner of ways: Firft, with a Con<
cave Glafs : fecondly, by help of another Convex
GlaGs, difpofed or placed between the Paper and
the other Glafs, asmay be feen’ here by the Fi-

gure,
' B4 Now
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Now I will add here only by pafling by, for fuch
which affe& Painting and Portraiture, that this
Experiment may excellently help them in the
lively painting of things per{pective-wile, as -
pographical Cards, 8c. and for Philofophers, it is
a fine Secret to explain the Organ of the fight,
for the hollow of the Eye is taken as the clofe
Chamber, the Ball of the Apple of the Eye, for
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. "

Eramination.

T He Species being pre(fed together, or contratied,
doth not perform it upon a Wall, for the fpe-
cies of any thing doth reprefent it felf not onely in
one bole of a Window , bur in infinite boles, even
snto the whole Sphexe , or at leaft unto a Hemi-
{phere (Cintellecinal in a freeMedium ) if the Beams
or Refleétions be not interpofed, and by bovw much the
- hole i made lefs, to give pafage to the Species, by fo
much the more lively are the Images formed.

 In Convex or Concave Glafles , the Images mill be
difproportionable to the Eye, by bow much they are
more Concave, or Convex, aﬂdy by bow wuch the parts
of the Image comes near 2o the AZis, for thofe that
aremear, arg better proportioned shan thofe which are
fﬂﬂbﬂ Eﬁ- - .
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But to bave them more lively and truce, according
g0 the Imaginary Conical Section, let the hole be no
greater than apins bead made upon a picce of thin
Brafs, or fuch like, whick bole reprefents the tap of
the Cone, and the Bafe thereof the Term of the Spe-
cies: This pradiice is bcfﬁ when the Sun [bines upon
the bole, for then the Objelis which are oppofite to thas
Plain will make two like Cones, and will lively re-
Prefent the things without in a perfect inverfed Per-
[Peciive, which dyawn by the Pencil of fome  driifi-
- cial Painter, turn the Paper upfide-down, and it will
be direct, and to the life.

But the apparances may be direct , if you place

another hole oppofite unto the former, fo thas the
Spectator beunder it 5 or let the Species refleéi upon
a Concave Glafs,and let that Glals reflect #pon 2 Pa-
pers or fome white thing.

PROBLEM IIL

Lo 2ell bow much weighs the blow of ones fift, of 2
Mallet, Hatchet, or [uch like, ar refting wivbout ge-
ving the blow.

SCJ!’ngr inhis 33 1 exercife againft Cardan; 1e-
lates that the Mathematicians of Maximilian
the Emperour, did propo(c upon a day this Que-
Jtion, and promifed to give the refolution 5 not-

| withftanding Scaliger delivered it not, and con-
ceive itto be thus : Take a Balance, and letfglﬁf: ]
1L,
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o Mathermatical Receeation.

Fift, the Mallet, or Hatchet reft upon the Scale,

or upon the Beam of the Ballance, and put into

the other Scale ‘as much weight as may counter-

poifc it, then charging or laying morc weight

into the Scale, and ftriking upon the otber end,

youmay fce how much one blow is heavier than

another, and fo confequently how much it may

weigh : for as Ariflstle faith, The motion that

made in [triking adds grest weight unto ity and fo

miusch the more, by bow much it #s quicker : there-

forein effect, if there

. were placed a thou-

. {and Mallets, or a

Thoufand = Pound

weight upon a ftone,

nay, though it were

¢ exceedingly prefled

' down by way of a

Vice, by Levers, or

other Mechanick Engine, it would be nothing to
the rigor and violence of a blow. -

Tc it not evident that theedge of a Knife laid

upon Butter, and a Hatchet upon a Leat of Pa-

per, without (triking makes no imprellion, orat

lealt enters not ? But ftriking upon the Wood a

Little, you may prefently fec what effet ithath ;

which is from the Quickne(s of the Motion,

which breaks and enters wichout refiftance, if it

be extream quick 3 as experience {hews us in the

blows of Arrows, of Cannons, Thunder-bolts,

and fuch-like.
Grami-
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ogathematical Becreation, 1

EGraminagion.

¥~ His Problem wa extradied from Scaliger,
who bad it from Ariftotle, but fomewbat re-

‘5# fﬂmf}m:y compiled, and the ftrength of the Effect he
J fays depends onely in the violence of the Motion s

then would it follaw that a litile light Hammer up-
on a piece of Wood being quickly canfed to fmite,
wonld give a greater blowy and do more burt than a
great Sledge [teabing [oft 3: this i5 abfird, and con-
trary to Experience.  Therefore it confifks not totally
in the Motion : for if two feveral Hammirs, the
one being twenty times beavier than the other, (honld
move nith like Quicknefs, the Effect would be much
different : (there s then fomething elfé to be confider-
ed befides the Motion, which Scaliger underftood

ot : for if oite fhould bave asked bim what is the -

reafon that a Stone falling from a Window to a place
near at band, is not fo forceable as if iz fell far-
ther dovon 5 and when a Bullet flying out of a Picce,
and [triking the Mark near at hand, will not make
Juch an Effeéi as fFriking the Mark further off. Bus
we [uppofe that Scaliger and Cardanus who ban-
dles this (ubjecty-would ot be Iefs troubled o e
Jolve this, than they bave been in that.

PRO-
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2 Mathematical Becreation,

Now
hn‘f'.-'f:ﬁ,l
' PROBLEM 1V, : ?f‘,u

| 2 the bl
| +' How tobreak a Staff which is laid upon two Glaffes e o

full of Water, without breaking the Glaffes, or sinbre

[pilling the Water 5 or upons two Reeds or Straws, Mchae
without breaking of them.

Irft, place the Glaffes which are full of Water 8
upon two Joynt Stools, or fuch like, the one
as high as the other from the ground, and diftant
one tmm another by two or three foot, then
placethe ends of the Staff upon the edges of the
two Glafles, {o that they be fharp : this done,
with all the force you can, with another Staff
firike the Staff whlr.‘h is upon the two Glaffes in

| the middle, and it T
will break without ] ;
' breaking the Glaffes, ;

or fpilling the wa- m'gi_j'
A | i
In like manner may ald ’:""
you do upon two | u

Reeds, held with |, .
your ha nds in the :55‘;
Air wuhnut breaking them: Them:e Kitchin- thind
Boys often break Bones of Mutton upon their
hand or with a Napkin, without any hurt, in
nnely firiking upon the middle of the Bone with
a Knife.

Now
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Now in this A&, the two ends of theStaff in
breaking flides away from the Glaffes, upon
which they were placed 5 hence it cometh chae
the Glaffes are no wile endangered,no more than
the Knee upon which a Staff is broken,forafmuch
asin breaking it preffeth not : as Arifforle in his
Mechanick Queftions obferveth,

F

Eramination,

|
|
|

T were necefJary bere tonote, that this thing may

be experimented, firlt, withour Glafles, in pla-

cing a fmall flender Staff npon two preps, and thei

making trial upon it by which you may fee how the

Staff will either break, bov, or depars fromits props,

and that either direéily, or obliquely: But why by

this violence, that one Staff ftriking another, (which

i :ﬁfnormi by two Glafles) will be broken withons

~offending the Glaffes, is a5 great a diffculty 10 be
refolved as the former. *
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14 Dathematical Recveation,

PROBLEM V.

How to make a fair Geographical Card in' a Giarden-
Plot, fit for a Prince, or Great Perfonage.

T is ufual amongft Great Men to have fair Geo-
graphical Maps, large Cards,and great Glober,
that by them they may as at once have a view of
any place of the World, and (o furnith them-
felves with a general knowledge not onely of
their own Kingdoms Form, Situation, Longi-
tude, Latitude, é*e. but of all other places in the
whole Univer{e, with their Magnitudes, Poli-
tions, Climates and Diftances.

Now I efteem that it is not unworthy for the
Meditations of a Prince, feeing it carries with it
many Profitable and Pleafant Contentments = if
{uch a Card or Map by the Advice and Dire&tion
of an able Mathematician were Geographically
defcribed in a Garden-plot form,’ or in {ome o~
ther convenient place, and inftead of ‘which ge=
neral defcription might particnlatly and artifici-
ally be pretigured  his whole Kingdomsand Do~
minions; the Mauntains and Hills being raifed
like fmall Hillocks with Turfs of Earth, the Val-
feys fomewhat concave, which will be more
agreeable and pleafing to the Eye, than the De-
{cription in plain Maps and Cards, within which
may be prefented the Towns,Villages, Caﬁ!es,h orx

othcy
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other remarkable Edifices, in (mall green Moflie
Banks, or Spring-work proportional to the Plat-
form, the Forrefts and Woods reprefented accor-
dicg 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 Channcls; then may there be com-
poled Walks of Plealure, Afcents, Places of Re-

pole. adorned with all variety of delightful Herbs..

and Flowers, both to pleale the Eye and-other

' Senfes. A Garden thus accommodatéd, Thallfar

his Effays; that beingonly for delight and plea-
fure, this may have all the propezties of that, and
be allo of fingular ufe 3 by which a Prince may
in little time perfonally vifit his whole Kingdom;
and in fhort time know it diftinctly : and fo in
like manner may any particular man Geographi-
cally prefigure his own Poffeffion or Heritage.

PROBLEM VI.

How three Staver, Knives, orlike Bodies, may be
conceived to hang in the Air, without being [fup=
ported by any thing but by themfelves.

¥ Ake the nrft Staft A B, raifc up in the Air
‘& theend B, andupon him crofs-wife place
the Staff C B, thenlaftly in Triangle wile place
~ the third Staff E'F, in fuch manner that it may
. be
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16 athematical Recveation.

be under A B, and yetupon CD. I fay that
thefe Staves fo difpofed cannot fall, and the fpace
C B E is made the ftronger, by how much the
more it is prefled down, if the Staves break not,

or {ever themfelves
from the triangular
form : fo thac al-
ways the Center of
. gravity be m the
Center of the Tri-
angle: for AB is
{fupported by EF,

' and EF isheld up
by C D, and C D iskept up from falling by A B,
therefore one of thele Staves cannot fall, and fo
by confequence none.

PROBLEM VIL

How to difpofe as many men, or other thing sy in fuch
fort, that rejetling or cafting away the 6,9, 10
part, unto & certain number, there fhall remair

thofe which you would bave.

Rdinarily the propnﬁticn is delivered in this
wife : 15 Chriftians and 15 Turks beingat
Sea irrone Ship, an extream tempeft being ri-

fen, thePilot of the Ship faith, it is neceflary

to caft over-board half of the number of Perfons
¢o disburthen the Ship, and to fave the reft : now
it was agreed to be done by lot,and therefore they

confent |
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confent to-put themfelves in rank, counting by
nine and nine, the ninth Per{on fhould always be
caft into the Se¢a, until there were half thrown
over-board : Now the Pilot beinga Chriftian en-
deavoured tofave the Chriftians 5 how ought he
therefore to difpofe the Chriftians, that the Lot
might fall always upon the Turks, aud that none
of the Chriftians be in the ninth place?
a

The refolution is ordinarily comprehended in

this Verfe: -

" Populeam virgam mater regina ferebat.

For having refpet unto the Vowels, making

a one, e two, ithree, ofour,and #five: othe
firit Vowel in the firlt Word fheweth that
there muft be placed four Chriftians; the nexe
Vowel #, fignifieth that next unto the four Chri-
ftians muft be placed five Turks; and fo to place
both Chriftians and Turks according to. the
quantity and value of the Vowels in the Words
of the Verfe, until they be all placed : for then
counting from the firft Chriftian that was
placed, unto the ninth, the lot will fall upon
a Turk, and fo proceed. And here may be
further noted, That this Preblem is not to b
limited, (ceing it extends to any number and
order whatfoevey, and may many ways be
uleful for Captains, Magiﬁ;ritts, or. others,
which have divers per{ons to punifh, and would
- chaftife chiefly the unrulictt of them, in. taking
the 10, 20, or 100 perfon, & as we read was
. . com=
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18 mathematical Becveation.

commonly pradtifed amongft the ancient Ro*
mans : thexefore to apply a general Rule in coun-
ting thethird, 4, 9, 10, & amongft 30, 40, 50
perfons, and more or lefs 3 this isto be obfer-
ved, take asmany Unites as there are Perfons,
and difpofe them in order privately : As for
example, 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 cighth man fhould be always
punifhed. 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 continuccounting, always
markingthe eighth, until you have markt 6, by
whichyou may eafily perceive how to place thofe
{ix men that are to be punithed, and fo of others.
It is fuppofed that Fofephus the Author of the
Fewifp Hiffory efcaped the danger of death by
help of this Problem: For a worthy Author of
belicf 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 to fall in-
to the hands of Pefpatian: and witha bloudy re-
folution in that great diftrefs would have butcher-
ed one another for {uftenance, had not Fofephus
perfwaded them to die by lotand order, upon
which it fhould fall: Now fceing that Fofephus
did fave hjmfelf by this Axt, it is thought, tl;}ajt
Is
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his Induftry was exercifed by the help of this
Problem, {othat of the 40 perfons which he had,
the third was always killed. = Now by putting
himfelf in the 16 or 31 place, he was (aved, and
one with him, which he mightkill, or eafily per-
{wade to yield unto the Romans.

PROBLEM VIIL

Three Things and three Perfons propofed, to find
which of them bath either of thefe three Thing:s.

Et the three things be a Riug, a piece of Guld,

and a piece of Silver, orany other (uch like,

and let them be known privately to your felf by

thele three Vowels, 4, ¢, i, or let there be three

perfons that have diffesent names, as Ambyofe,

Edmond, and Fobn , which privately you may

note or account to your [elf once known by the

aforefaid Vowels, which fignific for the firft Vow-

€l 1, for the fecond Vowel 2, for the third Vow-
el 3.

Now if the faid three perfons fhould by the
mutual confent of each other privately change
their names, it is moft facil by the courfe and ex-
¢ellency of Numbers, diftinétly to declare each
ones name {0 interchanged : Or if three perfons
in private, the one (hould takea Ring, the other
a piece of Gold, and the third thould take a piece
of Silver s it is cafie to find which hath the Gold,
the Silver, or the Ring, and itds thus done.

C 2 Take
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20  gaatheriatical Receeation,

Take 30 or 40 Counters (of which there 1s
but 24 neceffary) that {o you may conceal the
way the better; ‘and lay them down before the
parties, and as ‘they fit or ftand give to the firft
1 Counter, which fignificth 4, the firlt Vowel ;
tothe 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 one

that yougave him, let him take 4: This being
done, confider to whom you gave one Counter,
to whom two, and to whom three ; and mark
what number of Counters you had at the firfts
for there are neceffarilybut 24, as was faid be-
fore, the furplufs you may privately reject. And
then there will be left either 1,2,3,5,6,0r 7,
and no other number can remain ; whichif there
be, then they have failed in taking according to
the direions delivered :  but if either of thefe
numbers do remain, the refolution willbe difco-
vered by one of thefe fix words following, which
ought to be had in memory, viz.

Salve, certa, anima, [emita, vita, quies.

I« 2 31- 5- 6- 7-

As fuppofe 5 did remain, theword belonging
unto itis femita, the Vowels in the hrft two i}i'!-
lables
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lables aré ednd i, which fheweth according to
the former Direétions, that to whom you gave
2 Counters, he hath the Ring, ( feeing it is the
{ccond Vowel reprefented by two , as before)
and to whom you gave the 3 Counters, he hath
the Gold » for that  reprefents the third Vowel,
or 3 in the former Dircction, and to whom you
gave one Counter, he hath the Silver 3 and f{o of
the reft. The varicty of changesin which exer-
cife, is laid open in the Table tollowing,
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This feat may be alfo done without the for-
mexr words, by help of the Cixcle A. for ha-
ving divided the Circle into fix parts, write 1
within and one withont, two-within and five
withoat, érc. thefirft 1, 2, 3, whichare within
with the Numbers over them, belongs to the

upper “femicircle ;. the other. Numbers both
within and without, to the under {Cmicircle s

C 3 now
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now if in the a&ion there remaineth fuch a
nurnber which may be found in the upper (emi-
circle without, then that which is oppolite with=
in thews the firft, the next is the fecond, &e. as it
5 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 inthe under
femicircle, that which is oppofite to it is the firft,
the next backwards towards the right hand is the
{econd 3 asif 3 remains, to whom you gave 1 he
hath the Ring;he that had 3 he had the Gold; &,

PROBLEM IX.

How topart a VelJel which is full of Wine, containing
eight Pints, into two equal parts, by two otber
Veffels which contain & much as the greater Ve(Jel 3
a5 the one being § Pints, and the other 3 Pintss

: LEt the three Veffels be reprefented by AB C,
A being full, the other twobeing empty 5

firlt, pour out Ainto B until it be full, {o there
will bein B 5 pints, and in Abut 3 pints : then
pour out of B inte C until it be full : foin C
{hall be 3 pints, in B2 pints, and in A 3 pints,
then pour the Wine which is in C into A, {o in
A will be 6 pints, in B 2 pints, and in C nothing;
then pour out the Wine which isin B into the
pot C,fo in C there is now 2 pints, in B nothing,
and in A 6 pints. Laftly, pour out of A into B
wntill it be full, fo there willbe now in A only 1

?int,‘
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pint, in B 5 pints, and in C 2 pints. But it is
niow evident, that if from B you pour inunto the
pot C until it befull,

there will remain in =~

B 4 pints, and if that

whichisin C, vz 3

pints be poured into

the veffel A, which

before had 1 pint,

there fhall bein the [

veflel A but half of _
its liquor that was in it at the firft, viz. 4 pints,
as was required.  Otherwife pour out of A inio
C until it be full, which pour into B, then pour
out of A into Cagainuntilit be full, fothereis
now in A only 2 pints, inB 3, and inC 3, then
pour from C into B until it be full, (o in C there
is now but 1 pint, 5in B,and 2.in A : pour all
that isin B into A, thenpour the Wine whichis
in C into B, (o thereis in C nothing, in B onely
1 pint,and in A 7 pints: Laftly, out of A hll the
pot C, fotherc will xemain in A 4 pints, or be
but half full : 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 meafuxcs 5 and 7,
or gand 8. Now fuch others might be propo-
{cd. but weomit many, in on¢and the {fame na-
Ture. :

Cg4 PRO-
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PROBLEM X.

To make a Stick ftand upon the tip of ones Finger,
without falling.

Fﬁﬁcn 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 the
may counterpoifle ene another ; the Stick " being
fharp at the end, and held upon the top of the
Finger,” will there reft without {upporting : if it
fall; 1t muft fall together, and that perpen-
| dicular, or plumb-

| wile, or it muft fall
fide-wife, or before
,.one another 5 in the
' hrft manner it can-
not,for the Centre of

"' by the top of the
=== Finger: and feeing

that each part by the Knives is counterpoifed, it
cannot fall fide-wife, therefore it can fall no wife.
Tn like manner may great Pieces of Timber, as
Joifts, &c. be fupported, if unto one of the Ends
be applied convenient proportional Counterpoi-
{cs 5 yea aLance or Pike may ftand perpendicu-~
larin the Air, upon the top of ones Finger : or
placed in the midft of a Court,by help of his Cen-
tre of Gravity, k)

Cramis

- Gravity is fupported °
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Eramination.

His Propofition [eems doubtful’s for to imagine
abfolusely, that a Pike, or [uch-like, armed

with two Knives, or other things, fhall ftand upright
in the air, and [o remain, withont any other [upport,
Jeeing that allthe parts bave an infinite difference of

- propenfity to fall5 and it is without queftion that a

Staff cannot be (5 accommodated wpon bis Centre of
Gravity, bat that it may incline to fome one part,
without [ome remedy to'be applied, and fich as is
bere fpecified in the Problem will uot warrant the
thiug, nor keep it fromfalling 5 and if more Knives
Joould be placed about it -, it fhould caufe it to fall
more [wiftly, forafmuch as the fuperionr pars ( by
veafon of the Centrical Motion ) is made more pondes
rous, and therefore lefs in reft.,

To place therefore this Prop veally , let the two
Knives, or that which is for counterpoife, be longer
always than the Staff, and [i it will bang together a5
one body : and it will appear admirablesf you place
the Centre of Gravity wear the fide of the top of the
finger or point s for it will then bang Hovizontal, and
Jeem 1o bang onely by a touch 5 yet more ftrange, if
you turn the point ar top of the finger npfide-dovwn.

PRO-
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PROBLEM XL

Lom 2 Milftone or ather Ponderofity may be [upport-
¢d by a fmall Neeale, without breaking or any
wife bowing the [ame.

LEt a Needle be 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, foralmuch as
it hangs in equilibra, or is counterpoyfed inall
parts alike 5 and morecover it cannot bow the
Needle more on the onefide, then on the other 3
the Needle will not thereforebe ither broken or
bowed; if otherwife, then the parts of the Nee-
dle ‘mulft penctrate and fink one with another 3
¢he which is abfurd and impoffible to Nature :

therefore it (hall be fupported. . The Experi-
= " ments which are

. made upon Trench-
er-Plates , or {uch-
like leffer thing,doth
make it moft credi-
ble in greater Bodies.
o= . Bk hexe clpeci-
B ally is to be noted,
y that the Needle
ought to be uniform in mattex and figure, and
that it be ere@ed perpendicular to the Horizon s
and lafily, that the Centre of Gravity be exadlly
found. PRO-

M
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il

PROBLEM XIL

"To make three Knives bang and move upon the poin.
f_’f‘ & fo'd!t"-

It the threc Knives in formof a Balance, and
holding 2 Needle in your hand, place the

. back of that Knife

which lies crofs-wife

to the other two,up-

on the point of the

Needle, as the hgure

here fheweth you s

for then in blowing

foftly upon them,

they will eafily turn

and move upon the point of the Needle with-
out falling. R 90 T

e —— e

T — — e,

PROBLEM XIIL

To find the weight of Smoak, which is cxbaled of ary
combuftible Body whatfoever.

LEt it be fuppofed that a great heap of Fa-
. gots, ora load of Straw weighing 500
pound fhould be fired, itisevident that thisgrofs
{ubftance will be all inverted into {moak and
. afheg 3
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athes : now it feems that the fmoak weighs no-
thing, (ceing it is of a thin {ubftance now dilated
in the Air, notwithftanding if it were gathered
and reduced into the thickeft that it was at hir(t; it
would be fenfibly weighty : weigh therefore the
athes which admit 5o pound : Now fecing that
the reft of the matter is not loft, but is exhaled
into [moak, it muft neceffarily be, that the reft of
the ‘weight (to wit, 450 pound) muft be the
weight of the fingak required.

Eramination,

Ow although it bethus delivered, yer bere may

be noted, that a Ponderofity in bis own Me-

dinm i not weighty : for things are faid to be weigh-

2y, when they are ont of their place or medinm, and

the difference of fuch Gravity , i according 10 the

Motion : the [moak, thercfore certainly is light, being

31 its trae medium (the Air ) if it fbould chang: bis
Medium, thes: would we change our difcanrfe.

PROBLEM XIV.

Many things being difpofedcircular, (orotherwife)
to find which of them any one thinks upon.

Uppofe that having ranked 10 things, as A B
CD EFGHIK, Circular, as (the Figure

#heweth) and that one had touched or thought
upon

.........
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upon G, whichisthe7: ask the party at what
letter he would be gin toaccount (for account he
muft,otherwile it cannotbe done) which fuppofe
at E, which is the 5 place, then add fecretly to
this 5, 10, (which is the number of the Cixcle)

and it makes 15, bid himaccount 1g backward *

from E, beginning his account with that number
he thought upon, fo
at E he (hallaccount
tohimfclf 7, at D ac-

count 9, éc Sothe
account of 1§ will
exadly fall upon G,
the thing or number
thought upon : and
fo of others: but to conceal it the more, you
may will the party from E to account 2 55 3 5,67C
and.it will be the {ame,

There are fome that ufe this play at Cards, tur-
ned uplide-down, as the ten fimple Cards, with
the King and Queen, the King ftanding for 12,and
the Queen for 11 & and fo knowing the fituation
of the Cards, and thinking a certain hour of the
day, caufe the party to account from what Card
he pleafeth ; with this Provifo, that when you
fec where he intends toaccount, fet 12 to that
number, {oin countingas before, the end of the
account (hall fall upon the Card which fhall de-
note or fhew the hour thought npon, which be-
ing turned up, will give grace to the a&ion, and
wonder to thofe that are ignorant in the caufe.

PR O-
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PROBLEM XV.

Ehow 1o make a Door or Gate, which fball open. o
both fides.

ALI the skill and fubtilty of this, refts in the
artificial difpofure of four Platesof Iron,
two at the higher end, and twoat the lower end
of the Gate: fo that one fide may move upon
the Hooks or Hinges of the Pofts , and by the
otherend may be made faft to the Gate ; and fo
moving tpon thefe Hinges, the Gate will open
upon 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 [hew bhow a Ponderofity, or heavy ihing, may be

fuppirted upon the end of a Staff (or Such-like )
upon & Table, and nothing bolding or touching irs

Ake a Pail which hath a handle, and £l it

full of Water, (or at pleafure) then take

a Staff or Stick which may not rowl upon the
Table, asEC, and place the handle of the Pail
upon the Staff 5 then place another Staff or Stick
under the Staff CE, which may reach from the
bottom
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bettom of the Pail unto the former Seaff C E,
perpendicular wife, which fuppofe F G : then
fhall the Pail of Water hang without falling 5 for
it it fall, it muft fall @ ==
perpendicularly, or ¢ v
plomb - wife 5 and
that cannot be,fecing |
the Staff CE fup- |
ports it, itbeing pa- :
rallel to the Hori-  pesss
zon,and {uftained by @ -
the Table : anditis

a thing admirable, that if the Staff CE weze
alone from the Table, and thatend of the Staff
which is upon the Table were greater and - hea-

vier than the other, it would be conftrained to
hang in that nature. |

L —

Cramination,

N Ow without fome Experience of this Ptoblem,

a man would acknowledge either a poffibitity

or impoffibilitys thercfore it is that very Tomchftone

of Knowledge in any thing, to difcourfe firft if a
thing be poffible in Nature, and then if it can be
brought to Experience, and winder Sence, without fee-

ing it done.  Avthefirft, this Propofition feems to be .

abfurd, and impoffible. Notwithftanding, being fisp=
portedwith two Sticks , as the figure declareth, it is
made facile: forthe Horizontal Line to the edge of
' e

: - —
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she Table, i the Centre of Motion's and paffeth by
the Centre of Gravity, which necefJarily [upporteth it.

L ———

PROBLEM XVIL

Of - a deceitful Bowle t0 play withal.

Ake a hole in one fide of the Bowl, and caft
molten Lead therein, and then make up
¢he hole clofe, that the knavery or deceit be not
perceived : you will have pleafure to fee that not-
withftanding the Bowl is caft directly to the play,
how it will turn away fide-wifc: for tha¢ on that
art of the Bowl which is heavier upon the one
fide than the other, it never will ga_ truly right,
if artificially it be not correéted s which will ha-
ard 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 g0 indifferently
right 5 if otherwife, the weight will carry it al-
ways fide-wile.

-

PROBLEM XVIIL

byeaking the Rind.

Afs a Needle and Thread under the Rind ::_Jf
the Apple, and then round it with divers i

turnings, until you com to the place where you
began:

' 'j
To part an Apple into 2, 4, 8, or like parts, without '

-------

.......
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began ; then draw out the Thread gently, and
part the Apple into as many parts as you think
convenient: -and o the parts may be taken out
between the parting of the Rind, and the Rind
remaining always whole.

PROBLEEM XIX,

To find a number thonght upon, without asking of ﬂﬂjl
queftion; certain operations being done.

Id him add to the number thought (as admat

15) half of it, if it may be, if not, the
greateft half, that exceeds the other but by an
unite, which 1583 and it makes23. Secondly,

unito this 23 add the half of it, if it rha},'r befiik’

not, the greateft half, viz. 12, makes 3§35 inthe
mean time, note that if the number thought up-
on cannot be halfed at the firft time, as here it
‘cannot, then for it keep three in the memory;
-if at the fecond time it will not be equally hal-
ved, referve two in memory, but 1if at both

times it could not be equally halved, thenmay .

you together referve five in memory: this done,
caufe him from the laft fum, viz. 35, to fub-
tract 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 memory : then
will him to take the half again , if he can, if
not, take one from it, whichrelerve in your me-

: D moryy
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mory, and (o perpetually halving until 1 remain ¢
for then mark how many halfs there wete taken,
for the firft ha!f acco nt 2, for the fecond g, for
the third 8, & and add unto thofe numbexs the
ones which you referved in memory: S0 there
being  remaining in this Propofition, there were
2 halvings: for which laft 1accountg, but be-
cauleit could not exactly be balved without e~
je@ing of 1, Tadd the 1 therefore to this 4,makes
5, which half or fum always multiplied by 4,
makes 0. from which fubtiract the hislt 3 and 2,
becanfe the half could not be formerly added,
leaves 15, the number thought upon.

J- Another Example.

The number thought R 12
The half of it 6
The fum--—m———— St 18
The balf of it- e ; 9
The {um of it — — —_—27
The double of the number- 24
which taken away, refts—- ——3
~The half of it - I
For which account- 2

And 1 put to it becaufe the 3 could not be
halved, makes — 3

This multiplied by 4, makes — — 1z 4

which was the number thought upon.

Aﬂar&f
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Another Example.

The number thought- e
The %reateﬂ: half e 403
The fum- - ————— 119
The greateft half of which 1§ - 60 2
The fumof it is — AT -
The double of 79 js— 158
|  Which taken from it refts-- 21
- Theleffer half o0, which halve :-- =
Thehalf of this is 5, which makes————
The half of this is 2, which is~ 10
|  The half of this is 1, with 10and 11 is—21

. This 21 whichis the double of the laft half,

| with the remainder, being multiplied by
4, makes 84, from which take the afore- 79
faid 3 and 2, refts--
Which was the number thought upon.

e ar—

PROBLEM XX.

How to make an uniform and inflexible Body o pafs
through two [mall boles of divers forms, o one
being circular and the other [Guare, ©uadrangu-

lar, and Triangular-nife, yet fo that the boles
Jhall be exalily filled.

His Problem is extracted from Geometri-

cal Oblfervations, and fecems at the firfd
fomewhat obfcure 5 yer that which may be ex-
D 2 tracted

e — T e i
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tracted in this nature, will appear more difhicult
and admirable. Now inall Geometrical Pra&ii-
ces, the lefler or calier 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
équal to the Bafes of the Cone. and alfo a Tri-
angular hole, one of whole 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
moft evident, thatthis
Conical or Pyramidal
Body, will fill up the
Circular hole, and be-
ing placed fide-wife,
will fill up the Trian-
gular hole. - Morcover
if you caufe a body to
be turned, which may
be like to two Pyra-
mides conjoyned, then
if a Circular hole be
made, whofe Diameter isequall to the Diameter
of the Cones conjoyned, and a Quadrangular
hole, whefe floping 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 (hall exactly hll both the
Circular hole, and al(o the Quadrangular hole,

P RO-
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PROBLEM XxL
H;w with one wniform Body o7 fuch-like ', to fill

three [Fucrabiboles 3 of whiclstheoneis round, the
other a jult fquare,' and the third anoval form.

A by S Prmpuﬁtinn feems more fubtil than the

former, yet it may be pradtifed two ways:

For the hrlt, takea Cylindrical Body, as greatox

little as you pleafe : Now it i evident that it
will filka Circulagbolgs syhich rgmgtde_tqua] to
the Bafis of it, it it be placed’down right, and
will-alfofill a long Square, whofe fides are equal
unto the Diametex -and length of the Cylinder,
and a::':.'i::u'ditig_- 0 PR
Pergens, ‘Archimedess
&c. in their Cylin-,
drical Demonfirati-
ans, a true Qval is
made when a Cylih-
der is cut flope-wile,
therefore if the Oval
have breadth equal
unto the Diameter of
the Bafis of the Cy-
linder, and any
length whatloever :

the Cylinder being put into his own Oval liole,

thall alfo exaétly fll it.
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The fecond way is thus: Make a circular hole
in fomeboard, and alfo a {quare hole, the fide of
which {quare 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 length 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 {loping-wife will fill the Oval.

Cramination.

‘YO# may note upen the laft two Problems far-
ther, thatif a Cone be cut Ecliptick-wife, it
may pafs through an Iffocele Triangle, through many
Scalen Triangles, and through an Ellipfisy and if
there be a Cone-cus fealen=wife, it will pafs through
allthe former; only for the Elipfis place a Circle : and
further, if a (olid Colume be cut Ecliptick-wife, it
may fill a Circles-a-Square, divers Parallelograms,

aud divers Ellipfes, which bave different Diameters.

—
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i

PROBLEM XXIL

To find a nunsber thought upor, after another man-
ster than what is formerly delivered.

1d hira that he multiply the oumber thought
¥ ) upon, by what number he pleafeth, then
" bid him divide that product by any other number,
and then multiply that Quotient by {ome other
number ; and that produét again divide by fome
other, and fo as often as he will: and here note,
that he declare or tell you by what number he
did mulciply and divide. Now in the fame time
take a number at plea{ure, and f{ecretly multiply
and divide as otten as hedid: then bid himdi-
vide the laft number by that which he thought
upon. In like manner do yours privately, then
will the Quotient of your Divilox be the fame
with his, a thing which {cems admirable to thole
which are ignorant of the caafe. Now: to have
the number thought upon without {eeming to
know the laft Quotient, bid him add the number
thought upon to it, and ask him how much it
makes : then [ubtradt your Quotient from it,
there will remain the number thought upon.
For Example : Suppofc that the number
thought upon were 5, multiply it by 4, makes
20 3 this divided by 2, the Quotient makes 10,
which multiplied by 6, makes 60, and divided
nk D4 by
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1o Mathematical Receeation,
by 4, makes 15, in the fame time admit you
think upon 4, which multiplied by 4, makes 18,
this divided by 2, makes 8, which multiplied by
6 makes 48, and diyided by £imakes 12 ; then
divide 15 by the number thought, which was s,
the Quotient is 3 5 divideal{o 12 by the number:
you took, zjz. 4, the Quotient is alo 3,as was
declared 5 therefore if the Quotient 3 beadded
unto the number thought, ziz. s, it makes 83
which being known, the number thought upon
is allo known. : '

PROBLEM XXIIL

To find out many numbers that (wndry perfons, or
~ one man, hath thought upon.

IF the multitude of numbers thought upon be
~odd, as three numbers, five numbers, feven,
¢rc. As for example': Let 5 numbers thought up-
on be thefe, 2,3,4 5,6, bid him declare. the
fum of the firft and fecond, which willbe s, the
fecond and third, which makes7, the third and
tourth, which'makes o, the fourth and fifth;
which makes 11, and lo always adding the two

next together, ask him how much the firft and
faft makes together, which is 8, then take thefe'’
{iims and place them in order, and add all thefe
together which were in the odd places: 'that is,
the firft, third and hfth, viz. 5, 0, 8, makes 32,
In like manner add all thefe numbers cogether,
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whichare in theeven places, thatisin the fecond’
and fourth places, viz. 7 and 11 makes 18; fub=

tract this from ‘the former 22, ‘then there will
temain the double of the firft mamber thought

upon, ziz. 4, which known, the reft is eafily’
known: feeing you know the (um' of the firft:

and fecond ; but if the multitude of numbers be
even as thele 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 the {um of the
[econd and laft, which will be 5,7, 9, 11, 13,10,
then add the odd places together,except the firft,
thatis, o and 13 makes 223 .add alfo the even
places together, thatis 7, 11, 10, ‘Which makes
28 5 fubtralt the one from theother, there fhall
remain the double of the fecond number thought
upon, whichknown, all thereft are known.

PROBLE M . XXIV.

How ws it that @ man in oneand the fame time, way |

bave bis Head wpward and bis Fees upwardy, be-
ang in one and the fame place!?

THE Anfwer is very facil, for tobe fo,. he
muft be fuppofed to be in the Centre of the

- Earth: foras the Heaven is above on every fide,

Calam undique [urfum, all thac which looks to
the Hcavens,_bc'mg diftant from the Centre,is up-
ward; and it is in this fenfe that Manyolycus

in
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42 Bathewatical Recveation.
in his Cofmography,and firlt Dialogue, reported

of one that thought he was led by one of the
Mufes to Hell, where he faw Lucifer fitting in
the middle of the World, and in_the Centxe of
the Earth, as in a Throne, haying his Head and

Feetupward.

PROBLEM XXV.

Of 4 Ladder by which two men afcending at o#e
sime, the more they aftend the more they fpall be
afunder, notwithftanding one bewg & bigh as

~ anotber. '

’1‘, 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
chat two at the Centre of the World at one in-
{tant being to afcend, the one towardsus, and
the other towardsour Antipodes, they (hould in
afcending go farther & faxther,onefrom anothers
notwithftanding both of them are of like height.

P RO-
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PROBLEM XXVE

How it i that a man baving but a Red or Pole of
Land, doth. brag that be may ina right line pafs
from place to place above 3000 miles.

T He opening of this is ¢afi, foralinuch as he

that poffeflech a Rod of Ground, poflefeth
not only the exterior {urface of the earth, butis
Mater allo of thar which extends even to the
Centre of the Earth, and in this wile all Herita-
ges and Poffeflions are as {o many. Pyramides,
whofe (ummets or points mece in the Centre of
the Earth, and the Bafis of themaxe nothin gelfe
but each mans pofliflion, hield or viliblequanticys
and therefore if there were made or imagined fo-
to bemade a defcent to go to the bottom of the:
Heritage, which would reach to the Centre of the,
Earth, i¢ would be above 3500.1piles in a sight
line, as before, ey '

—— il SRR S —

-PROBLEM XxVIL

Flow it 1 that. a ma J’iﬂﬁ?ﬂg-@rfghrj and. faak_iug,_
which way he will, he Laoketh eithér true Northiow:
srue South. . ; v

T His happeneth if the party, be under citherof:
- the Poles ; for if he be under. the Norths

- pole, then looking any way he looketh South, be-

caufe
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caufe all the Meridians concur in the Poles of the
world ; and if he be under the South-Pole, he
Jooks directly North by the fame reafon.

r

PROBLEM XXVIIL

To tell any one what number remains after certain
 operations being ended;without asking any queftion.

Bld him to think upon a number, ard will him
to multiply it by what number you think
convenient: and to the produét bid him add
what number you 'pleafe, provided that fecretly
you confider,that it may be divided by that which
mtltiplied, and thenlet him divide the fum by
the number which he firft multiplied by,and {ub-
txact from this Quotient the number thought
upon : ' In the fame time divide apart the numbex
which was added by ‘that which multiplied, (o,
then your Quotient fhall be equal to his Remain-
der; wherefore without asking him any thing,
you fhall tell him what did remain, which will
{tem firange to him that knoweth not thecaule.
For Example : ‘Suppofe he thought 7, which
multiplied by 5 makes 35, to which add 10,.
makes 45, which divided by 5, yiclds g, from"
which if you takeaway 1; the number thought,
(becaufe the Multiplier divided by the Divifor
gives the Quotient 1) the reft will be2 3 which
will be alfo proved, if 10, the number which
was added, weredivided by 5, viz. 2.

PRO-
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PROBLEM XXIX.
Of the Play with two [everal things

ITisa pleafure to {ec and confider how the Sci-
ence of Numbers doth furnifh us not onely
with {ports to recreate the Spirits;but al(o brings
us to the knowledge of admirable things, asfhall
in fome meafure be thewn in this enfuing Pro-
greflion. In the mean time, to produce always
fome of them : Suppofe thata'man hold divers
thingsin 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, and by way of
divination, - or artificially , in’ which hand the
Gold or Silveris; attribute to the Gold, or{up-
pofe it to have a certain price, and fo 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, {o that one
be odd, 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 produé@s together, and’ ask
him if it be evenor odd ; if it beeven, then the

Gold js in the righthand 5 if odd, the Gold isin
the left hand.
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PROBLEM XXX.

Two wumbers being propofed nnto oo feveral par-
ties, to tell which of thefe numbers is taken by
each of them.

AS for Example : Admit you had propofed
4\ untotwo men;wholt names were Peterand
Fobis, two numbers or pieces of money, the oné
even, and the other odd, as 10 and g4 and let the
one of then take oné of the numbers, and the
other party take the other number, Which they
place privately to themfelves : how artificially,
according, to the congruity and excellency of
nuimbers, to find which of them did take 10, and
which 9, without askingany queltion : and this
feems moft fubtil; yet delivered howfoever dif-
fering little from the formet, and is thus per-
formed : Take privately to yout Felf alfo two
numbers, the one even and the other odd, s g
and 3 5 then bid Peser that hie double the nurn-
ber which he took, and do you privately double
alfo your greateft number 5 then bid Fobi to trip-
ple the number which he hath, anid do you the
like upon your laftnumber : add your two Pro-
duéts together, and mark if it be even or odd,
then bid the two parties put their numbers toge-
ther, and bid them take the half of it, which if
they cannot do, then immediately tell Peter he
took 10,and Fobn 9, becaufe the aggregate of the

double
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double of 4; and the tripple of 35 makes odd and'
{uch would be the aggregate or fum of the dou-
ble of Peters number and Fobwms number; if Perer
had taken 10; ifotherwife, then they inighthave
taken half, andfo Fobx fhould have taken 1o,
and Peter 9 : As fuppofe Peter had taken 104 the
double is 20,and the tripple of 95 the othér num.
ber, is 27, which put together makes 37, odd :
in like manner the double of your numbet cons
ceived in mind, ziz. 4 makes 8; and the trippleof

. the 3, the other number miakes g, which (et toge-

ther makes 17, odd. Now you cannot take the
half of 17 nor 47, whichargucththat Perer had
the greater number, for otherwife the double of
9 15 18, and the tripple of 10 is 30, which e
together makes 48, the half of it may be taken ;
therefore in fuch cafe Peter took the lefs number,
and Fobn thegreater : And this being done clear.-
ly, carries much grace with it.

PROBLEM XxXI.

How to deferibe a Circle that (hall touch 3 Points,

placed bowfoever upon a plain, if they be not ina
rigbf ﬁlﬂfl ¢

LEt’ the three points be A B C, purtoné fooe
of the Compafs upon A, and déferibe an
Atch of a Circle at pleafure; and placed at B crofs
that Arch in the two points E and F, and pliced
in C crofs the Arch in G and H, thén lay aRus
. ler
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48  Pathematical Becreation.

ler upon G H, and draw a Line, and placea Ru-
ler upofi Eand F, cut the other Line in K, {o K
isthe Centre of the Circumference of a Circle,
which will pals by iyl

the faid three points

A BC, orit maybe

inverted , having a

Circle drawn 5 to

find  the Centxe of

that Circle, make

three: points in the

Circumference, and

then ufe the fame way; fo fhall you have the
Centre : a thing moft facil to every Prafticiones

_ in'the Principles of Geometry.

PROBLEM XXXIL .

How tochange a Circleinto a Square Form:

¥

M&kc a Circle upon Paft-board, or other
material , as the Circle AB CDE,
of which A is the Centre 5 then cut it into
four quarters , and difpofe them fo, that A,
.¢ the Centse of the Circle, may always be
at the Angle of the Square 5 and {o the four

quarters of the Circle being placed fo, it 1:1':11
e
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make a  perfelt
Square,whofe fide A
A is equal to the Di-
ameter B D. Now
here is to be noted
that the Square is
greater than the Cir-
cle by the vacuity in
the middle, zig. M.

PROBLEM XXXIIL

With one and the [ame Compaffis, and at
one and the [ame extent or opening, bow to de-
Jertbe many Circles Concéntrical, thatis , greater
or lefler one than another. g

'[T is not without caufe that many admire how
this Propolfition is to be refolved 5 yea, in the
Judgment of fome it is thought impoflible, who
confider not the Induftry of an Ingenious Geo-
metrician, who makes it poffible, and that
moft facil, fundry ways: for in the firflt place,
if you make a Circle upon a fine 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 {mall hole made -

in the Centre, then with the fame opening of
the Compafles you may deferibe Circles, Con-
' E centrical,

S
- -h-"‘-lw“"-_."lh.‘n.{I#\ﬁ;.

I
|
| |




o athematical Becreation,

centrical, that is, one greater or lefler than ago-
ther 5 for the higher the Centre is lifted up; the
lefler the Circle will be.  Secondly, the Com-
pafs being at that cxtent upon a Gibbous body, a
Circle may be defcribed, which will be lefs than
* the former, upon aPlain, and more artificially
upon a Globe, or
round Bowle : and
this again is moft
obvious upon a
Round Pyramide,
~ placing the Com-
| pafles upon the top
-~ of it, whichwillbe
| far lefs than any of
the former; and this
is demonitrated by the Twenticth Propofition of
the firft of Euclids, for the Diameter ED is
1efs than the Lines A D, A E, taken together ,and
the Lines AD, AE, being equal to the Diame-
ter B C, becaufe of the {fame diftance or extent
of opening the Compafles, it follows that the
Diameter E D, and all his Cixcles together, is
smuch lefs than the Diameter and the Circle BC,
which was to be performed.

PRO-
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PROBLEM XXXIV.

Any numbers under 10, being thonght npon, to find
what numbers 1bey were.

Et the firft number be doubled, and unto 1t
]-__, add 5, and mulciply that fum by 5, and un-
to it add 10, and unto this product add thenexe
number thought upon ; multiply this (xme again

by 10, and add unto it the neXt number, andf{o;

proceed : Now if he declare the laft fum, mark
if he thought but upon one figure, for then fub-

tra& oncly 35 from it, and the firft figure in the,

place of tens is the number thought upon: if
he thought upon two figures, then f{ubtractallo

the faid 35 from his lalt fum, and thetwo fi-.

giires which remain are the number thought up-
on: if he thought upon three figures, then {ub-
tract 350, and then the hrft three igures are the
numbers thought upon, é-. {o if one thought

upon thefe numbers, 5,7, 9,65 double the frft,

makes 10, to which add 5, makes 135, this mul-,
tiplicd by 5 makes 75, to which add 10, makes
85, tothis add the next number,, viz. 7, makes,
92, thismultiplied by 10, makes 920, towhich
add the next namber, viz. ¢, makes 929, which
multiplied by 10, makes 9 90, to whichadd 6,
makes 9296, from which {ubtract 3 500, refteth
5796, the four numbersthought upon: - Now
becaule the two laft figures are Jike the twe num-

E 2 bers
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bers thought upon : toconceal this, bid him take
the half ot it, or put firft 12, or any othernums-
ber to it, and then it will not be fo cpen.

PROBLEM XXXV.

Of 'the Play with the Ring.

AMnngﬁ a company of nine or ten per{ons,
one of them havinga Ring, or fuch-like,
to find out in which Hand, upon which Finger
and Joyntitis 5 this will caufe great aftonithment
to ignorant Spirits, which will make them be-
lieve that he that doth it works by Magick, or
Witcheraft: But in effeét it is nothing ellc buta
nimble A& of Arithmetick founded upon the
precedent Problem : for firft, it is fuppofed that
thepérfons ftand or fit in order, that one 1s 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
one is firlt, the next isfecond 5 and lafily, of the
joynts, the oneisas 1, the other isas 2, the other
as'3, ére. from whence it appears thatin perfor-
ming this Play there is nothing elfc ro be done
than to think four numbers. Forexample: if the
fourth pérfon had the Ring in his left hand, and
upon the hfth fingerand third joynt,and 1 would
divine and find it out, thus I would proceed,as in
the XX XIV Problem, in caufing him to double
the firfk number, that is, the number of pexfons

which
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which was'q, and it makes 8, to which ddde’s
makes 13, this ‘multiplied by 5 makes 65, ‘put
10 to it makes 75, unto this put 2 for the mum-
ber beloiiging to the left hand, ‘and fo it'makes
77, which multiplied by ro makes 770, to this
add the number 'of the fingers ‘upen which the
Ring is, diz. §, makes 775, this 'multiplied’ by
10 makes 77 50, to which add the number for the
joynt upon which the Ring'is, ziz: the third
joynt, makés'77535 to which caufe him to'add
14,0r {ome other number,toconeeal ic the better,
and it makes 7767 : which béing declared unto
you,fubtract 3514,and there will remain 4,2,5,3,
which figures in order declares the whole myfte-
1y of that which is to be known: 4 ignifieth the
fourth perfon, 2 the lcft hand, 5 the fitth tinger,
and 3 the third joynt of that finger.

PROBL E'M "XXXVI.

The Play of 34, or more Dice.

AHat whichis faid of the two precedent
Problems, 'may beapplied to this of Dice,

(and many other’ particuldr things) (o find
what numbér appearcth upon ¢ach Dice, 'being
caftby fome oné: for the points that arc upon
any fide of a Dice are always lefs than 10, and
the Points of each fide of a'Dice may be taken
fora pumber thought upen =/ therefore the Rule
- Ei3 will
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willbe as the former : As for example, one ha-
 ying thiown.three Dice, and you would declare
‘the numbers of each one, or how much they make
together, bid him double the points of one of the
Dice, to whichbid him add 5, then multiply
that by s, and to itadd 10, and to the fum bid
him add the numbes of the fecond Dice, and
multiply that by 10 laftly, to this bid him add
the number of the laft Dice, and then let him de-
clare the whole number : then if fromigyon fub-
tract 350, there will remain the number of the
three Dice thrown.

PROBLEM XXXVIIL

How to make Water in a Glafs [eem to boyl and
" farkle.

- Ake a Glals near full of Water, or other li-
A " quor, and fetting one hand upon the foot

of it, to hold it faft : turn flightly one of the fin-

gers of your other hand upon the brim or edge of
the Glafs 5 having before privately wet your fin-

ger, and (o pafling (oftly on with your hnger in
preflinga litcle : for then firlt the Glafs will begin

to make a noife 5 fecondly, the patts of the Glafs
will fenfibly appear to tremble, with notable rare-
faction and condenfation = thirdly, the Water will

(hake, feem toboyl.; fourthly, it will caft it felt
gut of theGlafs, and leap our by fmall drops,
with preat aftonifhment to the ftanders by ;1 if
; they
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. they be ignorant of the caufe of it, which is onl¥
i in the Rarefa&ion of the partsof the Glals, oc-
g cafioned by the motion and preflure of the
e | Fioger.

P - -
bid 2k iy
2 S L e ALy

v Eramination,

B "‘I‘ He canfe of this is naot in the Rarefaliion

- U of the party of the Glafs, bat it i ra-
ther in the quick local Motion of the Finger, for rea-
e fon fbeweth us that by bow much a Body draweth
wearce to a quality, the lefTitis fubject or capable of
another whichis coutrary untoit: Now Condenfation
| and Rarefaliion are contrary Qualitics; andin this
| md Problem there are three Bodies confidered, the Glafs,
the Water, and the Air, now it # evident that the
Glaf¥ being the moft [ilid and impenitrable Body is
her i lefs fubjett and capable of Rarefaéion thawnbe Wa-
oot tery the Water is lefs [abjeét than the Air, and if
wit- | ‘#here'be any Rarefaciion, it is rather confiderable in
fgeok the Air than in the Water, which is ixfcribed by the

e Glafsy and abowe the Water, and ratber in the Wa- §
grin f  fer than in the Glafs : The agitation, or the tremb- i
lbegin ling of the parts of the Glafs to the fenfe appears not: i |
o Glals for it is a continned Body 5 if in part, why then not
leraree in the whole ? and that the Water turns in the Glafs, " 1
il this appears not 5 but onely the upper contiguons parts 1
(e of ‘the Water 5 that at the botsom being lef3 fubjeéi i
dog | P0this agitation : apd'it is moft certain that by how ?

i | much quicker the Circular' Motion of the Finger #po
i & E 4 the

T
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the edge of the Glafs #, by fo much the more fball
the Air be agitated, and [o the Water [ball receive
fome apparent Affection more or lefs from it, accor=
ding to that motion : a5 we [ee from the quicknefs of
wind upou the Sea, or calm thereof, that there # a
greateror lefer agitation in the Waters and for

Surthen Examination , we leave it to the fearch of "f 1

thofe which are Cursois. |

i

PROBLEM XXXVIIL

Of a fine Veffel which bolds Wine or Water, being
caft into it at a certain beight, but being filled
bigher, it will run out of its own accord

Ettherebea Veflel AB C D, in the middle

of which place a Pipe, whofe ends both a-
boveat E, and below at the bottom of the Veflel,
as at F,'are opens let the end E be (omewhat
lower than the brim of the Glafs: about this
Pipe place another Pipe, as HL, which mounts
a little above E, and let it moft diligently be clo-
fed at H, that no Air enter in thereby, and this
Pipe at the bottom may have a fmall hole to give
paflage unto the Water 5 then pour in Water or
Wine, and as longas it mounts not above E, it
1s fafe 5 but if you pour in the Water fo that it
mount above it, farewel all, for it will not ceafe
until it be all gone out 3 the fame may be done
in difpofing any crooked Pipe ina Veflel in the
manner of a Faucet or Funnel, as in the Figuye

H;
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H; for aill it under H at pleafure, and all will
go well 5 but if you fill it unto Hyou will fee
tine (port, for
then all the
Veflel will be
empty incon- ks
tinent, and the @&
{ubtilty of this '
will feem more
admirable , ‘if |
you  conceal '
the Pipe bya
Bixd, Serpent; or fuch-like, inthe middle of the
Glafs. Now the reafon of this is not difheule
to thofe which know the nature of a Cockor
Faucet : for it js abowed Pipe, one end of which
15 put into the water or liquor, and fucking at the
other end until the Pipe be full, then will it run of
it felf, and it'is a fine Secrce in Nature to fee,
that if the end of the Pipe which is out of the wa-
ter, be lower than the water, it will run out
without ceafing ; 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 withinthe
water : for it1s the property of Water to keep
always cxaétly level!

Crami-
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Cramination,

Ere i to be moted, that if the face of the W a-
ter without bein one and the [ame Plain with
that which is within, though the outermoft Pipe be
ten times greater than that which is within, the Wa-
ser naturally will not runs but if the Plain of the
W ater without, be any part lower thantbat which is
within, it will freely run.  And bere may be noted
further, that if the Moutk of the Pipe which is full of
W ater doth but onely touch the Superficies of the Wa-
ger within, although the other end of the Pipe with-
out be much lower than that within the Water, it will
sot run at alls which contradiéis the firfk ground :
Hence wegather that the preffure or ponderofity of
the IWater within, # the caufe of ramming in fome
refpedi.

o —— i i e e ———— _— —— —

PROBLEM XXXIX.
Of a Glafs very pleafant.

q()metimcs there are Glafles which are made
) of a double fathion, as if one Glals were
within another, {o that they (eem but one, but
thereis a little fpace between them. Now pour
Wine or other Liquor between the two edges by

help
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help of a Tunnel, into a lictle hole left to this
end, (o will there appear two fine delufions or
fallaciess for though there be not a drop of Wine
within the hollow of the Glafs, it will {feem to
thofe which behold it that it is an ordinary Glafs
full of Wine, and that efpecially to thole which
are fidewife of it 5 and if any one move it, ir
will much confirmit, becaufe of the motion of
the Wines bat that which will give meft delight,
is, . that if any one thall take the Glafs, and put-
ting it to his mouth (hall think te drink the Wine,
inftead of which he fhall fup the Air, and {o will
caufe laughter to thofe that ftand by, who being
deceived, will hold the Gla(s to the light, and
thereby confidering that the Rayes or Beams of
the Light are not reflected to the Eye, as they
would be, if there werea liquid fubftance in the
Glafs, hencethey have anaffured proof to con-
clude that the hollow of the Glafs is totally
empty.

PROBLEM XL. ‘
If JIH}I' one flould bold in each hand s many pieces of
money as in the other,how to find bow much there iss

Id him thae holds the money that he put
-out of one hand into the other what num-
ber you think convenient, (provided that it may
bedone) this done, bid him that out of the hand

that he put theother number into,that he take Du%
: 0

L]
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of it as many as remain in the other hand and put
it into that hand : for then be affured that in the
hand which was put the firft taking away, there
will be found juft the double of the Number ta-
ken away at the firlt. Example: Admit there were
in each hand 12 Shillings or Counters, and that
out of the right hand youbjd him take 7,and put
it into the lett: and then put into the right hand
from the left as many as doth remain in the right,
which is 5, fo 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 eafie to find how
much isin the right hand, ziz. 1c,

PROBLEM XLIL

Many Dice being caft, how artificially to difcoer the
uumber of the points that may arife,

Sl]ppmff: any one had caft three Dice fecretly,
bid him that he add the points that were up-
mof} together : then putting one of the Dice apart
unto the former fum add the points which are un-
derx the other two, then bid him throw thefetwo
Dice,and mark how many points ‘a paijr are up-
wards, which add unto the former fum: then put
one of thele Dice away, not changing the fide,
mark the points which are under the other Dice,
and add it to the former fum : laftly, throw that
one Dice,and what{oever appears upward add it
unto the former {um, and let the Dige r;:1]1113iﬂ

thus 3
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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, or 3
times 7 : {o this Addition or fum fhall be equal to
the fum which the party privately made of all the
operations which he formerly made. As if he
fhould throw 3 Dijge, and there fhould appear up-
ward 5.3 ,2 ,the fum ofthem s 10,and fetting one
of them apart,(as 5)unto 10 add the points which

~ arcunder 3 and 2, which is 4 and 5, and it makes

195 then calting thele 2 Dice, fuppofethere
fhould appear 4 and 1, thisadded unto 19 makes
24, and fetting 1 of thefe 2 Dice apart, as the 4
unto the former 24, Tadd the number of points
which is under the other Dice, viz. under 1, that
15 6, which makes ;0. Laft of all, I throw that
1 Dice, and fuppofe there did appear 2, which I
add to the former 30, and it makes 32, then lea-
ving the 3 Dice thus,the points which are upward
will be thefe, 5,4,2, unto which add fecretly 21,
(as before was {aid) fo have you 32, thefame
number which he had 3 and in the fame manner
you may praétice with 4,5,65 or many Dice or
other Bodics, obfexrving onely that you muft 2dd
the points oppofite of the Dice, for upon this de-
pends the whole demonfirationor fecrct of the
play 5 for alway that which is above and vnder-
neath makes7 : but if it make another number,
then muft you add as often that numbet.

PRG‘_-

R e ———————. e —— i i & B

R e e e S gt i N bl W o B =

-
e s e — e i

3 i

et 5 L P e . g e 3 i

Ay -t



- r -y Aa—— -
— = . L - —— -
L3 i 3 -3 - - - i

e -3 —— —

= s = -
o ,‘: o A T s
E === = v

62  goarbematical Becreatiow.

PROBLEM XLII,

Two Metals, as Gold and Silver, or of ather kind,
weighing alikey being. priwzlig"placed into two
Like Boxes, 1o find which of them the Gold or Sil-
ver ¥ ine

IT is faid that an Emperour was requelted by

one of his Setvants, after he had long time
remained with himto affign him (ome Reward :
to which aftera few days the Emperour conde-
fcended, and caufed him tocome into his Trealu-
vy, wherchehad prepared two Boxes, one full of

Gold; and the othér full of Lead, both weigh-

ing, and of form and magnitude alike : and bid

him chufe which he would have. INNow many
think that in this Preblem one mufi be guided
only by Fortune in this Choice, and it is that
which moft malkes 2 man happy in fucha Choice :
but the want of kpowledge caufeth them fo to
judge which know not otherwife. A Mathema-
tician accounts it an eafie Propofition, 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 permitted to weigh
thofe Chefts firft in the Air, then in the Wateér, it
is a thing clear by the proportion of Metals, and
according to the Principles of Archimedes that
the Gold fhall be lefs weighty by his eighteenth
B, g part
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part, and the Lead By his eleventh part, where~

fore there may be gathered in which is the Gold,

and in which is the Lead.

But becaufe that this experiment in Water
hath divers Accidents, and therefore fubjeét to a
caution and namely becaufe the matter of the
Cheft, metal, or other things, may hinder.

Behold here a more fubtil and certain inven-
tion to find and difcover it out, without weigh~
ing it in the Water : Now Experience and Rea-
fon (heweth us, that two like Bodies or Magpni-
tudes of equal weight , and of divers Metals,

aré¢ not of e- sebon
qual quantity: + | - AL

and fecing that %%_% K\@‘
Gold is the "} [ |
heavieft of all - 6 cl{l |

Metals, it will |
occupy  Iefst'-
room or place; |
from  which* ‘%
will  follow
that the like weight of Lead in the fame formy
will occupy or take up more room or place. Now
let there be therefore prefented two Globes orx
Chefts of Wood, or other matter alike, and equal
oneto the other, in one of whichin the middle
there is another Globe or body of Lead weighing
12 pound, (as C) and in the other a Globe or like
body of Gold weighing 12 pound (as B.) Now
it is fuppoled that the Wooden Globes or Chefts
are of equal weight, form, and Magnitude: and
to difcover which the Gold or Lead 1s in, take 3
broa
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broad pair of Compafles, and clip one of the
Coffers or Globes fomewhat from the middle, as
at D; then fix in the Cheft or Globe a fmall piece
of Tron between the feet of the Compafles, as
E K, at the end of “which hang a weight G, fo
that the other end may be counterpoyled, and
hang in equilibrio : and do the like to the othex
Cheft or 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,
theré be tound no diffefence, then clip them nea-
rer towards the middle, that fo the pointsof the
Compafs may be againft fome of the Metal
which isinclofed 5 or juft againit the extremity
of the Gold as in D, and {uppofe it hang thusin
equilibrio, it is certain that in the other Coffer is
the Lead 5 for the points of the Compafies being
advanced as much as before, as at F, whichtakes
upa part of the Lead (becaufe it oceupies a grea-
ter place than the Gold) therefore that (hall help-
the Weight G to weigh, and fo will not hang in
equilibrio, except Gbe placed neax tok. Hence
we may conclude thatt here is the Lead 5 and in
the other Chefi or Globe there s the Gold.

Eraminge
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e

Eraminatiott.

F the two Boxes being of equal magnitude weighed

in the Air be ﬁmnﬁ to be of equal weight, they
fhall neceffarily take up like placein the Water, and
therefore weigh alfo one as much as another :
Hence there i5 no poffibility !c;/fﬂd the Inequality of
the Metals which are inclofcd in thefe Boxes in the
Water : theintention of Archimedes was #ot supon
contrary Metals inclofed in equal Boxes, bat
confifted of comparing Metals, fimple in the Water
one with another.  Therefore the Inference i falfe
and abfurd. '

=L

_PROBLEM XL

Two Globes of diverfe Metals, (" as one Gold, and
the other Copper ) yet of equal weight, being pus
into a Box, a5 BG, to findin which end the Gold
or Capper #s :

His is difcovered by the changing of the
places of 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 lefler Globe, were before the neareft to the
handle DE, having now changed his place, will
be fartheft from the handle DE, as in K3
F there-
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therefore the Centre of Gravity of the two Globes

taken together, fhall be farther feparate from the

middlc of the handle

(under which is the

Centre of Gravity of

the Box) than it was

before, and fecing

that the handle is al-

ways in the middle

of the Box, the

weight N muft be

augmented , to keep

it in equilibrio: and by this way one may know,

that if at the fecond time, the counterpoife be

too light, it isa fign that the Gold is farthef(t off
the handle, asat the firlt txial it was neareft.

[ ——

PROBLEM XLIV.

How to reprefent divers forts of Rainbows bere be-

low.

He Ra!jnbnw is a thing admirable in the

world, which ravifheth often the Eyes and
Spirits of men in confideration of its rich inter-
mingled colours whichare (¢en under the Clouds,
fceming as the gliftering of the Stars, precious
Stones, and Ornaments of the moft beauteous
Flowers: {ome part of it as the refplendent Stars,
or as a Rofe, or burning Cole of fire, in it one
may fee Dyes of fundry forts, the Viclet, the
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Blew,the Orange, the Saphir, the Jacin&, and the
Emerald colours, as a lively plant placed inagreen
Soil : and as a moft rich Treafure of Nature, 1t
is a high work of theSun who cafteth his Rays or
Beams as a curious Painter draws ftrokes with
his Pencil, and placeth his Colours in an exqui-
fite fituation 5 and Solomon faith, Eccleft4.3. 1t 1S
a chief and principal Work of God. Notwith-
ftanding there is left to induftry how to reprefent
it from above here below, though not in perfe-
&ion, yet in part, with the fame intermixture 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 ? Arifforle fays, 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 fee in Houfes or Gardens of pleafure Axtifi-
cial Fountains, which pour forth their droppy
Streams of Watey, that being between the Sun
and the Fountaif,. there will be prefented as a
continual Rainbow ? But not to go farther, I
will thew you how you may do itdt your Door,
by a fineand facil Experiment.

Take Watet in your Mouth, and turn your
Back to the Sun, and your Face againit fome ob-
fcure place, thén blow out the Water whichis in
your Mouth, that it may be [prinkled in {mall
Dropsand Vapours :  You fhall fce thofe Atomes
Vapours in the Beams of the Sun to turn into a
fair Rainbow, but all the grief is, that it laftecth

not, but foon is vanifhed.
I 2 . But
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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 pafs
through ftrike upon a fhadowed place,, you will
have pleafure to {ce the fine form of a Rainbow
by this refletion. . Or take a Trigonal Glafs or
Cryftal Glafsof divers Angles, and look through
it, or let the Beams of the Sun pafs through it
or with a Candle let the Appearances be received
upon a fhadowed place : you will have the fame
contentment.

L

PROBLEM XLV.

How that if all the Powdcr in the world were inclos

fed within a Bowl of Paper or Glafs, and being
fired on all parts, it could not break that Bowl.

F the Bowl and the Powder be uniform in all
his parts, then by that,means the Powder
would 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
impoflible that the Bowl {hould be broken in all
its parts, for they are infinite,

Of like finenels or ﬁlbtilt]r may it be thata
Bow! of Iron falling from a high place upor a
plain pavement of thin Glafs, it were impofii-
ble any wile to break it 5 if the Bowl were per-
fe&ly round, and the Glafs flat' and uniform in
all his parts: for the Bowl would touch the Glafs

: - but




ntin

thow
i
ough

hit;

ved

bme |

agathbematical Receeation. 69

but in one point, which is in the middle of in-
finite parts which areabout it : neither is there
any caufe why it ought more on one fide than on
another, feeing that it may not be done with all
his fides togethers it may be concluded as [peak-
ing naturally, that fuch a Bowl falling upon fuch
a Glals will not break it. But this matter is meer
Metaphylical, and all the Workmen in the world
cannot ever withall their Indaltry makea Bowl

perfectly round, or a Gla(s uniform.

PROBLEM XLVIL

To find' a number which being divided by 2, there
will remain 15 being divided by 3, there will re-
wain 15 and fo likewife being divided by 4, 5, or
6, there would Hill remain 1 5 but being divided
by 7, 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 made to
pay for them: and fhe being demanded what
number (he had, fhe could not tell : but (he re-
membred that counting themby 2 and 2, there
remained 13 likewife by 3and 3, by 4and 4,

by sand 5, by 6and 6 3 there fiill remained 1,
F 3 but
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but when fhe counted them by 7 and 7, there re-
remained nothing : Now how may the number
of Eggs be difcovered?

Find a Number which may exadtly be meafu-
red by 7, and being meafured by 2, 3, 4, 5, and
6, there will ftill remain a unite 5 multiply thefe
numbers together, makes 720, to which add 1,
fo have you the number, viz. 721. In like man-
ner 301 will be meafured by 2,3.4,5.63 fothat
1 remains ¢ but being meafured by 7, nothing
will remain ; to which continually add 220, and
you have other numbers which will do the fame :
Hence it' is doubtful what number fhe had.
Therefore not to fail, it muft be known whether
they did exceed 400, 800, &vc. in which it may
be conjetured that it could not exceed. 4 or 5
hundred, fecing a Man or Woman could not

carry 7 or 8 hundred Eggs , thercfore the num-
ber was the former 301, which fhe had in her
Basket : which being counted by 2 and 2, there
will remain 1, by 3 and 3, & but counted by
7and 7, there will remain nothing,.
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PROBLEM XLVIL

One bad a certain number of Crowns, and counting
them by 2 and 2, there vefted 1 5 connting
themby 3 and 3, there refted 2 5 counting them by
4 and 4, therevefted 35 connting them by 5 and
5. there refted 4. 5 cawnting themby 6 and 6, there
refted s 5 bus connting them by 7 and’7, there re-
mained notbing: How many Crowns might be
bave 2

His Queltion hath fome affinity to the pre-
cedent, and the Refolution is almoft in the

fame manner ;. for here there muft be found a
number, whichmultiplied by 7, and then divi-
ded by 2,3.4,5.6, there may always remain a
number lefs by 1 than the Divifor : Now the firft
number.which arrives in thisnature is 119, unto
which if 420 beadded, makes 539, which alfo
will do the fame : and [o by adding 420, you may
have other numbers to refolve this propofition.
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PROBLEM XLVIIIL

How many forts of Weights in the leaft manncr muft
there be to weigh all forts of things hetween 1
pound and 40 paund, and fo unto 121, & 364
pound.

TO weigh things between 1 & 40, take num-
bers in tripple proportion, fo that their
fum be equal, or fomewhat greater than 40, as
are the numbers 1, 3, 9,27, I {2y that with 4
fuch Weights, the firft being of 1 pound, the fe-
cond being 3 pound,the third being o 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 9 pound weighe, then in the other Ballance
put 27 pound and 3 pound, which doth counter-
poile 21 poundand g pound , and if 20 pound
were to be weighed, put toit in the Ballance ¢
and 1, and in the other Ballance put 27 and 3,
and f{o of others.

In the fame manner take thofe § Weights, 1,
3, 9,27, 81, you may weigh with them between
1 pound, and 12t 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-
nals, the latter of which containing twice all
the former.

PR O-
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PROBLEM XLIX.

Of a deccitful Ballance, which being empty feems to

be jult, becaufe it bangs in equilibrio : notwith-
fanding putting 12 pound in one Ballance, and 11
in the other, it will remain in equilibrio,

Riftotle m keth mention 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 thananother, by the fame proportion that
oneweight is heavier than another @ As if the
Beam were 23 inches long, and the handle pla-
ced fo that 12 inches (hould be on one fide of i,
and 11 inches on the other fide : Condition-
ally that the fhort-
er end fhould be as
heavy as the longer,
a thing eafic to be
done : then after- |
wards put into the
ballance two unequal
weights in {uch pro-
portion as the parts
of the beam have one

* unto another,which is12 to n,but {o that the grea-

ter be placed inthe ballance which hangs upon
the fhorter part of the Beam, and the lefler
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 molt
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 trom the
Centre of the Handle, by fo much it fcems hea-
vier; therefore if there be a diverfity of diftance
that the Ballances hang from the handle, there
muft neceffarily be an inequality of weight in
thefe Ballances to make them hang in equilibrio s
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.
To beave or lift up & Bottle with a Straw.

Ake a Straw that is not bruifed, bow it that

it make an Angle, and put itinto the Bottle

{o that the greatelt end be in the Neck, then the
Reed being put in the bowed part will caft fide-

wife, and make an Angle, as in the figure
| may
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may be feen : thenmay you take the end which is
out of the Bottle in your hand, and heave up the
Bottle, and it is {o
much furer, by how
much the Angle is
acuter or fharper;
and the end which is
bowed approacheth
to the other perpen-
dicular parts which
ci:un: out of the Bot-

Lic.

i

PROBLEM LL

How in the middle of a Wood or Defért, without the
fight of the Sun, Stars, Shadow, or Compafl, to
find out the North or Soutb, or the fonr Cardinal
Points of the World, Eaft, Wift, &c.

T is the Opinion of {ome, that the Windsare
to be obferved in this : if it be hot, the South
isfound by the winds that blow that way, but
this Obfervation is uncertain, and fubjeé to
much Error: Nature will help you in fome mea-
fure to make it more manifef than any of the for-
mer, froma Tree, thus : Cut a fmall Tree off,
even to theground, and mark the many Circles
that are about the {ap or pith of the Tree, which
feem nearer together in fome part than in other,
wihiich isby reafon of the Suns motion about the
Tree; for that the humidity of the parts ﬂf:r the
ree
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Tree towards the South by the heat of the Sun is
rarified, and caufed to extend : and the Sun not
giving fuch heat towards the North part of the
Tree, theSap is lefer rarified, but condenfed;
by which the Cixcles are nearer together on the
North part than on the South part : therefore if
a Line be drawn from the wideft to the narroweft
part of the Circles, it . — = O
fhall fhew the North | * e :
and South of the °
World. Another Ex-
periment may be
thus : Take a {mall
Needle, fuchas Wo-
men work with
place it gently down
flat-wife upon fill
Water, and it will not fink, (which is again(t the
general Tenct that Iron will not {wim) which
Needle will by little and little turn to the North
and South points.  But if the Needle be great,
and will not (wim,thruft it througha (mall piece
of Cork, or fome fuch-like thing, and then it
will do the fame : for fuch is the property of
Iron when itis placed in equilibrio, it firives to
find out the Poles of the World', or Points of
Northand South in a manner asthe Magues doth,
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Cramination.

HEre it obfervable, that the moiffsre which ad-
deth to the growth of the Tree, i dilated and
rarified by the Meridional beat, and contralled by the
Scptentrional cold : this Rarefaltion works upon
the part of the bumony or moifture that i more thin,

which duth eafily diffipate and evaporate : Which

evaporation carries a part of the Salt with its and
becaufe that Solidation or Condenfation, fo that there
# left but apart of the Nourifbment which the beat
bakes up and confumes : fo contrarily on the other
fide the Condenfation and Reftrictive Quality of the
Moifture caufeth leff Evaporation and Perdition : and
fo confequently there remains more Nowrifment,
which makes a greater increafe on that fide than on
the other fide : for as Trees havetheir gromwth in Win-
ter, becanfe of their Pores, and thefe of the Earth
are fbut up 't foin the Spring, when their Pores are
opes, and.when the Sap and Moifture u dravwn by it,
there i not [uch Cold on the North fide that it may be
condenfed at once : But contrarily tothe fide which
3 South, the beat may be fuch, that in little time by
continuance, this moifture is diffipated greatly : And
Cold is nothing but that which hardeineth and contra~

&eih the moijture of the Tree, and [0 converteth it into
;ﬁﬂdi

PRO-
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PROBLEM LIL

Three Perfons having taken Counters; Cards, or other
things, tofind how much each one bath taken.

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

takes four, let the fecond party take 7,and the firft
take 13, then caufe them to put them all together, =
and declare the fum of it5 which fecretly divide tighe
by 3, and the Quotient 1s the double of the “ﬁ&
rurnber which the third petfon did take. Or § ™
caufe the chird to give untothe fecond and firft,
as many as each of them hath s then let the fe-
cond give unto the firft and third, asmany aseach | ™ d
of them hath laftly, let the third give unto the e T
fecond and firft, as many as eachof them hath; { tan
and then ask how much one of them hath : (ter i
they will have then all alike) {o half of that
armber is the number that the third perfon had = §
at the firft 5 which known, all is known.
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PROBLEM LIL

How to make a Confort of Mufick of many parts,
with one Voice, or one Inftrument onely.

His Problem is refolved, fo chat a Singer or
Player upon an Inftrument,be nearan Echo

which anfwereth his Voice or Inftruments and if
the
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the Echo anfwereth but once at a time, he may
make a double; if twice, then a tripple; if three
times, then an harmony of four parts : for it muft
be fuch aone that isable to exercife both tune
and note, asoccafion requires. As when hebe-
gins u¢, before the Echo anfwer, he may begin
fol, and pronounce it in the fame tune that the
Echo anfwereth, by which means you have a
fifth agreeable Confort of Mufick : then in the
| fame time that the Echo followeth, to found the
{econd note o), he may found forth another fol
“higher or lower, to makean eight, themoft per-
fect Confort of Mufick, and (o of others, it he
will continue his Voice with the Echo, and fing
alone with two parts. Now Experience fhew-
cth this to be txue, which often comes to pafs in
many Churches, making one tobelieve that there
are many more parts in the Mufick of a Quire,
than in effe& txuly there are, becaufe of the re-
founding and multiplying of the Voice, and ré-
doubling of the Quire.

PROBLEM LIV.

| T make or defcribe an Oval form, or that which near
yefembles unto ity at one turning with a pair of
cammon Compafiés.

. - _— -
o e e ey N e

THEI‘E arc many fine ways in Geometrical pra=
| &ices, tomakean Oval Figure, or one near
.} untoit, by feveral Centres: any of which Twill
| not touch upon, but (hew how it may be done

promptly
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promptly upon one Centre onely. In which T'will
{ay nothing of the Oval form, which appears,
when one defcribeth Circles with the points of a
common Compals, fomewhat deep upon a Skin
firetched forth hard : which contraéting itfelfin
fome parts of the Skin maketh an Oval form. But
it will more evidently appear upon a Column or
Cylinder: if Paperbe placed upon it, then with
a pair of Compafles defcribe as it were a Circle
upen it, which Paper afterwards being extended,

“Compafles may be fo accommodated, that it may
be done alfo upon a Plain thus : As let the length
of the Oval be H K faften 2 Pins or Nails near the
end of that Line, as F G, and takea thread which
is double to the length of GH, orF K, then if

G By T .. you take a Compalfs
which may have one
foot lower than ano-
ther, with a Spring
between his legs,and
placing one toot of
this Cempafs in the

Centre of the Oval,

and guiding the

thred by the other foot of the Compafles, and fo
carrying it about : the Spring will helpto defcribe
and draw the Oval form. But inftead of the

Compaffes it may be done with ones hand only,

as in the Figuxe may appear.

A

will not be circular, but oval-wife: and a pairof

amd dhp
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PROBLEM LvV.
Of a Purfe difficult to be opened.

IT is made to (hut and open with Rings: firftat
each fide thereis a ftrap or firing. as AB and
CD, at the end of which are 2 Rings, Band D,
and the ftring 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
up and down upon the ftring CD, then over the

" purfe thereisa picce of Leather E F G H, which

covers the opening of the purfe,and thereis ano-
ther picce of Leather 4 E, which paffeth tho-
row many Rings, :

which hath a flit to-

wards the end I, fo

great that the firing |

BC may f{lide into -

it: Now allthecun- '/,

ring or craft is how

to make faft or to ot

pen the purle, which |

confifts in making _ . !
the firing B € flide through the fide at Ltherefore
bring down Bto I, then make the end I pafs tho-
row the ring B, and alfo D with his (tring to pafs
through theflit 7, {o (hall the Purle be taft, and
then may the firings be put as before, and it will
feem difficult to difcover how it wasdone. Now
toopen the Purfe, put through the end Ithrough
the Ring B, and then through the flit 7, by which
you put through the Stxing DC, by this way the
Purfe will be opencd.
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PROBLEM LVI

Whetber it is more bard and adusirable, wishont Com=
paffes to make a perfeci Circle, or being made, 10
- find aut the Centre of 1t

IT is (2id that upon a time paft, two Mathemna-
ticians met, and they would make trial of
their Indaftry : The one made in ftantly a Perfect
Circle without Compafles , and the otherimme-
diately pointed out the Centre thereof with the
point of a Needle : Now which is the chicfeft
A&ion? Ttfeems the firlt, for todraw the molfk
nobleft Figure upona Plain Table without other
help than the Hand and the Mind, is full of ad-
miration s to find the Centre isbut to hnd out
onely one point, but todraw a Round, there muft
be almoft infinite points, equidifiant from the
Centre or middle; that in Conclufion it is both
the Circle and the Centre together.  Eut contra-
rily it may (cem that to find the Centre i3 more
difficult: for what attention, vivacity, and fub-
tilty muft there be in the Spixit, in the Eye, in
the Hand, which will chufe the true point a-
mongft a thoufand other points ? He that makes
a Circle keepsalways the fame diftance,and 1s gui-
ded by a half diftance to fimfh the seft; but he
that muft find the Centre, muft in the {ame time
take heed to the parts about it, and choofe one on-
Iy point which is equally diftant from aninfinite of

. other

FLH
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other points which are in the Circumference;
whichisvery difficult. -~ Ariffotle confirms this a-
mongft his Morals, and {cems to explain the dif-
ficulty which is to be found in the middle of Ver-
tue 5 forit may want a thoufand ways, and be far
feparated from the true Centre of theend of a
right Mediocrity of a vertuous Action: fortodo
well, it muft touch the middle point, which is
but one, and there muft be’a true point which
refpeéts the end, and that's butone onely.  Now
to judge which is the moft difficult, as before 15
faid, either to draw the Round, or to find the
Centre , the Round feems to beharder' than to
find the Centre, becaufe that in finding of it is
done at once, and hath an equal diftance from
the whole s But, as before, to ‘draw a Round,
there isa vifible pointimagined, about which the
Circle is to be drawn: ' 1 efieem that it is as dif-
ficult therefore, if not more, to makethe Circle
without a Centre, as to find the middle or Centre
of that Circle.
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PROBLEM LVIL

Any one having taken 3 Cards, 30 'find how many
, points they contain. ' |

His is to be exercifed upon a full Pack of
Cards of 52, then let one choofe any threé

at pleafure fecretly from your fight, and bid'him
fecretly account the points in each Card, and’ will
hitn to take as many Cards as will, make up 1 §°t6
G 2 : each
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84  gpathematical Recreation.

cach of the points of his Cards, then will him to
give you the reftof the Cards, fox 4 of them be-
ing rejeéted, therelt (hew the number of points
that his three Cards which he took at the firftdid
contain. Asif the 3 Cards were7,10,and 4 3n0W
7 wants of 15,85 take 8 Cards thexetore for your
fixlt Card : the 10 wants of 15,53 take 5 Cards
tor your fecond Card:: lafily, 4 wants of 15, 115
take 11 Cards for your third Card,and giving him
the reft of the Cards there willbe 255 from which
take 4, there xemains 21, the number of the three
Cards taken, 2iz.7, 10,and 4.
whofoever. would pracife this play with 4,
5,65 OF more cards, and that the whole nomber
of cards be more orlels than 525 and that the
texm be 15, 145 125 &e. this general Rule enfu-
ing may ferve: multiply the texm by the numbex
of cards taken at firfts to the product add the
number of cards taken, then fubtra@ this fum
from the whole number of cards 3 the remaindex
is the number which muft be fubtracted from
the cards,which remains to make up the Game :
if there remain riothing after the fubtraction, then
the number of cards remaining doth juftly (hew
¢he number of points which were in the cards
cholen. ¥ the fubtracion cannot be made, then
fubtra& the number of cards from that number,
and the remainder added unto the cards that did
xemain, the fum will be the number of points in
the cards taken,as if the cards were 7,10,5,8,and
the term given wexg 125 1o the hirft wants 5, the
{rcond. wants 2, the third wants 7, and the fourth

wans 4 cards, which taken, the party gives you
. | the
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aathematical Becreation. 85

the reft of the cards: then fecretly multiply 12

by 4, makes48 5 to which add 4, the numberof
cards taken makes 52, from which 52 thould be

taken, reft nothing : therefore according to the
dire&ion of the remainder of the cards, whicharg,
30, is equal to the points of the four cards taken,

2i%. 7,10,5,8. Again, let thefe 5 cards be fup-

pofed to be taken, $,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

=5, to whichadd 5 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

ﬂfaﬂr}y Cards placed in divers r.:l'ﬂ:i{:, to find w.fmﬁ .'

thefe Cards any one bath thought.

Ake 15 Cards, ‘and place them in 3 heaps in’

rank-wife, 5 in a heap: now f{uppofe any
one had thought one of thefe Cards in any omc

of the heaps, it is ealic to find ‘which of ‘the’
Caxdsit is, and it is denc thus: askhimin which

of the heaps it is, which place in the middle of
the other two's then throw down the Cards

by 1 and 1 into three feveral heaps in rank-
wile, until all be caft down, then ask him
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% opatberitatical Recteation.

i which of the ranks his Card 15, which heap
place’ifi' the middle of the other two heaps al-
wiays, and this do four times at leaft, fo in put-
tm? the Cards altogether, 'look upon the Cards,

et their back be towards you, and throw out
thé cight Card, for that was the Card thnught ups
pn without fail.

e -

PROBLEM LvIIIL

Mmy Cards being offered 1o fundry Perfons, to find
wbich of thefe Cards any one thinketh upon.

Dmit there were perﬁans, then take

Cards and {hew them to the hrft, bid him
think one of them, and put thele 4 away 5 then
take 4 other Caxds, and fhew thetn in like man-
ner to the fecond perfon, and bid him think any
one of thefe Cards, and {6 db to. the third per-
{on, and {o the fnurth dre. Then 'take the 4 Cards
of the firft perfon, and difpofe themin 4 ranks,
and upon them the 4 Cards of the fecond perfon,
npon them alfo thefe of the third pesfon, and

laftly,upon them thefe of the fourth perfons then,

fhew unto cach of thele parties cach of thefe
ranks, and ask him if his Card be init which he
thought, for mfall:bly that which the firft party
thopg ht upon will be in the fisft rank, and at the
bmmm the Card of the [econd crfon will be in
the lecond rank, the Card of the third thought
upc:n will be in the third rank, and the fourth
mans
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dputhentatical Recveation. 87
wans Card will be in the fourth rank, and (o of
others; if there be more perfons, ulethe fame
method. This may be praégiﬁ:d by other things,
ranking them by certain numbers allotted to
picces of money, or fuch-like things.

PROBLEM LIX

How 1o make an Tnftrament to belp Hearing, a5 Ga-
lileus made o belp the Sight-

~1~Hink not that the Mathematicks (which hath
furnithed us with fuch admirable helps for

*Sceing ) is wanting for that of Hearing s it’s well

known that long Trunks or Pipes make one
hear weéll far oft, and Experience fhews us that
in certain places of the Oreades in ahollow vault,
that a man {peaking but {oftly at one corner there- .
of, may be audibly underftood at the other end :
siotwithftanding tho{e which arébetwéen the par-
ties cannot hear him fpeak at all:and it isa general
Principle, that Pipes do greatly help to ftrengthen
the A&ivity of Natural Caufes: We fce that
fire contraced in a Pipe, burns 4 or 5 foot high,
which would fcarcé heat, being in the open air :
th fuptuté or violence of water iffuingout of 2
Fourifaifr, fhews us that water being contracted
intoa Pipe, caufethd violence in its paflage. The
Glaffes of Galilems makes us {ee how ufcf%ﬂ Pipes

- G 4 or




88 gpathematical Receeation.

ar Trunks are to make the Light and Species more
vfible and proportionable to our Eye. It is faid
that a Prince of Jraly hathg fairHall, in which
he can with facility hear diftin@ly the Difcourfes

~of thofe which walk in the adjacent Gardens,

which is by certain Veffels and Pipes that an{wer
from the Garden tothe Hall. Patruvins makes
mention alfo of {uch 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 hearing,
being made of Silver, Copper, or other refound-
ing material 5 in funncl-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 diflipate the Voice, and fo confequently
more fortined. ; 2

PROBLEM LX.

Of a fine Lamp which goes not out, though one car-
ry it in ones pocket.: or being.rolled upon the ground
will ftill burn. :

T muft be obferved that the Veflel in which
the Oil is put into, have two pins on the fides

of it, one againft another, being included with-
in acircle : this circle ought.to have two other
ins,to enter into another circle of brafs, or other
Fcﬂid matter: laftly, this {econd circle hath twe
pins
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apathematical Becreation. 8o

pins, which may hang within fome Box to con-
aain the whole Lamp, in {uch manner, that there

e fix pins in diffcrent pofition : Now by theaid
pf:htfg pegs o pins, the Lamp thatis 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 upide-down, |
it will lie level :

and admirable to be-
hold to thofe which
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
ontward parts.

L

PROBLEM LXIL

Any one baving thought a Card amongft many
Cards, how artificially to difcover it ot

Tﬁkc any number of cards, as 10, 12, &¢. and
open fome four or five to the partics fight,
and bid him think one of them, butlet him note
whether it be the firft, fecond, third, éve. 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 thele

{o,
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{0, ask him whether his Card were the firft, fe-

¢ond, ée. then before knowing the number of -

Cards that were at the bottom, account back-
wards until you comeé toit : fo (hall you eafily
take out the Card that he thought upon.

o

PROBLEM LXIL

Three Women, A, B, C, carricd Apples to @ Marker
2o fill, Abad20, B30, and C 405 they fold
as many for a penny the one @ the otber, and
brought bome one as much monéy as another : How

. could this be 2

U He Anfwer to the Problem is eafie = As fup-:

pofe at the beginning of the Market, 4 fold

her Aplesata penny an Apple, and fold but two,
which was two pence, and {o the had 18 left ;
i - but B fold 17, which
Adp f £ o was 17 pence, and

AT g and. SARE 2090 R (g R 6C
o &, ik fold 32, which was
'~ and -39 ¥ -5 2 pence, and fo had
e - 8 Applesleft. Then

; ..*"f(”"** s - 4 (aid he would not
o | fell her Apples lo
cheap, but would

| {ell them for 3 pence

a picce, which fhe did, and {o her Apples came
to s4 perice : And B having left but 13 Apples,

fold them at the fame raté, which came to 39
pence :
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adatbeimatical Recteation. o
pence ¢ And laftly, € had but 8 Apples, which
at the fame rate came to 24 penice : Thefe (ums
of monéy which cach others before received
come'to §6 pence,and fo much éach one feceived;
atid [o confequently bronght home' one as much
asanother. =

PROBLEM LXIIL
of t_B;e Propersies of fome Numbers.

Fhﬂ, any ‘two numbers is juft the fum of a
~ number, that have ¢qual diftance from the
half of that number : the one augmenting, and
the other diminifhing : as7and7, of 8and 6, of
g9and 5, of 1oand 4, of 11and 3, of 12 and
2, of 13 and 1, as the one is more than the half,
the other is lefs. |

Sccondly, It is difficul to find two numbers,
whofe fum and produ is alike, (that is) if the
fumbers be multiplied one by another, and,
added together, will be equal, which two num-

bers are 2.and 2, for to muldply 2 by 2 makes .

4,and adding 2 unto 2 makes the fame : this pro-

sexty isin no other two whole numbers , but in,
Emkr:n numbers theréare infinite, whole fum and
product will be equal one toanother. As Cla-
vins (hews upon the 36 Prob. of the gth Book of
Ewclide. '

Thixdly,
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o2  gathematical Becreation.

Thirdly, The numbers 5 and 6 are called cir-
cular numbers, becaufe the circle turns fo the
point from whence it begins: {o thefe numbers
multiplied by themfelves, do end always in 5 and
6, as & times 5 makes 255 that “again by 5 makes
125, fo 6 times 6 makes 36, and that by 6 makes
216, &rc. :

Fourthly, The number 6, is the firft which A-
rithmeticians call a perfect number, that is, whole
parts are equal unto it, fo the fixth part of itis 1,
the third part is 2, the half is 3, which are all his
parts: Row I,2,and 3, is equal to 6. Itis won-
derful to conceive that there is fo few of them,and
how rare thefe pumbers are, fo of perfeét men ;
for betwixt 1 and 1000000000000 numbers
there is but ten, that is, 6, 28, 486, 8128,120816,

2006128,33550336,536854528,8589869056,

and 137438691328, with this admirable pro-

perty , that altcrnatély they end all in fix and

cight, and the Twenticth Perfect Number is
I151115727451553768931328- ks

Fifthly, The number g amongft other priviled-
ges carries with it an excellent property s for take
what number you will, either in grofs or in part,
the nines of the whole or in' its partsrejected,
and taken fimply willbe the fame, as 27 it makes
3 times g, fo whether the ninesbe rejected of 27
orof the fum of 2 and 7, itis all one; foif the
nines were taken away of 240, itisall oneif the
nines were taken away of 2, 4, and o3 for there
- would remain 6 in either » and fo of others.

Sixthly,
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Sixthly, 11 being multiplied by 2.4,5.6,7.8;
or 9, will end and begin with like numbexss fo
11 multiplied by 5 makes 55, if multiplied by 8,
it makes 88, ére.

Seventhly, the numbers 220 and 284 being
unequal, notwithftanding the. parts of the one
number do always equalize. the other num-
ber: {0 the aliguot parts of 220 are 110, 54,
44, 22,20, 11, 10,5,4525 1, which together
makes 284, the alignot parts of 284,are 142,71,
4,2,1, which together makes2zo, a thing rare
End admirable, and difficult to find in other nurre

ers.

Eightly, The numbers 3, 4 5, (found out by
Pyshagoras ) have an excellent property in ma-
King of Re&angle Triangles : upon which the
47 Pro. of the firft Book of Enclidé was grounded,
that the fquare of the Hypothenufal in any
{uch Triangle, is equal to the fquare of the
other two fides: that |
is 5, the Hypothenufal [~ =
multiplied ingmakes
25, and 4 multipled |
in 4 makes 16,and 3
multipli'd in 3 makes
g,buto and 16is -
qual to 25, or it thefe

numbers3, 45 5, be T e

douobled, ziz. 6, 3, -

10: the fquare of 10 is equal to the fquare of

8 and 6, ziz. 10/ times 10 makes 100, and 8

times 8 makes 64, and 6 times 6is 365 whiclé
: 3
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o4 Mathematical Reckeation.
36 and 64, put together makes 100, as before :
and {o may they be Tripled, @uadrupled, &c.
The ufe of thefe numbers 3, 4, 5, are manifald,
but it may be applied thus, for the help of fuch
which plot out Gardens,Houfes, encamp Horfe or
Foot, & Example;take 3 Cords, one of 5 yards,
another of 4 yards,and another of 3 yards, or the
double, tripple; decuple, éc. or all in one line,
; ! and make knots at
the terms of thefe

| 3 M 1T e gl meafurés, fo thele
AL - X} three parts willmis-‘k‘e
AY e SN a T a right angled Tri-

1 1 bk
ﬁ\g\\‘i]a angle, as 4, B, €5

, " L and it 1is eafie with
et L this Triangular Cord
i ']|'|,I__ :.,I.,:;__E i e e :'“”I ]J to Pl‘_ﬁtﬂﬂt a Garden-

: plat, a fquare build-
ing plat, or other long {quare.” Asfuppole there
isa figure, EDF G to beplotted, E D of 60
yards broad, and F G 100 yards long. Firlt
mealure out E D 60 yards, andat Eand D place

twp pins.or pegs; thenat E place the Angle of

your Tridngular Cord B, and Jét the line of the

Triangle:A B be in'the line ED, which fuppofe

at A ; make the Cord A B faftinE-and A, then
put the other two Cords of the Triangle antil
they meet, which'will be in €, and place a

at C; take afterwardsa long Cotdy and by the
points E and C augment it unto ¥ 100 yards
from E, and at¥ place a peg s ‘then at F apply
your Triangulai Cord as youdidat E, and'{fomay

yards.

youdiaw thelife ¥'G' a5 fongas’ ED, vizw 60
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yards. Laftly, it iseafie to draw the Line GD,
and fo the Reétanguled Figure or Long Square
fhallbe plotted, whofe breadth is 60 yards, and
length 100 yards, as was required : and to exa-
mine this, meafure E G, thenif F D be aslong,
the figure is true : otherwile it is defective, and
may eafily be amended.

If one be taken from any {quare nnmber which
is odd, the fquare of halt of it being added to
the firft fquare, will make a {quare number.

The fquare of half any even number 4. &
being added to that even number makes a {quare
number,and the even number taken from it leaves
a {quare number.

If odd numbersbe continually added from the
unity fucceflively, there will be made all [quare
num{:ers, and if cubick numbers be added (uccef-
fively from the unity, there willbe likewife made
{quare numbers.

PROBLEM LXIV.

Of an Excellent Lamp, which ferves or furnifberh i
Jelf with Qil, andburns g long sinte. n

I Speak not here of a common Lamp which
Cardanus writes upon in his Book de fubtili-
tate, for that’s a lirtle Veffel in Columne- wife,

which
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96  Dathematical Becreation.
which s full of Oyl, and becaule there is but one
little hole at the bottom near the Week or Match,
the Oil runs not, forfear that there be emptinefs
above: When the Match is kindled it begins to
heat the Lamp, and rarifying the Oil it iffuech by
this occafion : and fo fends his more airy parts a-
bove, to avoid vacuity. |

here deliver is more
ingenious, the prin-
cipal piece ot which
is avellel, asCD,
which hath near the
bottoma hole, and a
funnel or pipe C,and
. then a bigger funnel,
which paffech tho-
row the middle of the Veflel, having an opening
at D near the E top, and anotheér at the bottom,

as at E, near the Veflel under it, f{o that the Pipe

touch it not : the Veflel being thus made, fll it
with Oyl, and opening the hole C, the Oil run-
ning out will ftop the hole at E, or throwing in

Qil into the Veflel underneath, until E be ftop-

ped 5 then the Oilat C will not run: becaufe no
air can come into the Pipe DE. Now as the
Oil burneth and confumeth in the Veflel A B, the
hole at E will begin to open, then immediately
will C begin to run to fill up. AB, and E being
flopped with the Oil, the Oilat Ccealeth to run.

But that which I
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apathbematical Beceeation, o7

It is certain that {uch a Lamp the Athenians
tifed, which lafted a whole year withont being
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 mhatch to burn
without being confumed : fuch as the Naturalifts
write of, by which the Lamp will furnith it (elf;
and (o continue in burning : and here may beno-
ted that the Oyl may be poured in at the top of
the Veflel at a little hole, and then made faftagain
that the Air get not in.

PROBLEM LXYV.

Of theplay at Keyles or Nine-Pins.

Ou will fcarce believe that with one Bow];
and at one blow playing freely, one may
ftrike down all the Keyles at once : yet from Ma-
thematical Pyinciples it is eafie to be demonftra- |
ted, that if the hand of him that plays were {0
well affured by Expericnce as Reafon induceth
one thereto, one might at one blow ftrike down
all the Keyls, orat leaft 7 or 8, ox fuch a numbex
as one pleafeth.

For they are but Nine in all, difpofed or pla-
ced in a perfe& Square, having Three every
way. Letus fuppofe then that a good Player
beginning to play at 1 fomewhatlow, {hould fo
firike it, that it (hould firike down the Keyles
2 and §, and thele might in their violence firike

H down
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o8  gpatbematical Recreation.

down the Keyles 3,
6, and 9, and the
Bowl being in moti-
on may ftrike down
the Keyle 4, and 75
which 4 Keyle may
ftrike the Keyl 8,and
fo all the 9 Keyles
may be firiken down
|- at.onge.

PROBLEM LXIV.
Of‘ 5 pectacles of pleafure.

SImpif: Speacles of blew, yellow, red or green

colout, are proper to recreate the fight, and
will prefent the'Obje&s died inlike colour that
the Glafles dre, “only thofe of the Green do
fomewhat degencrate; inftead of fhewinga live-
Iy colour, it will reprefent a pale dead colour, and
it is becauft they are not dicd green enough, or
teceive not light enough for green : and colonr
thefe Images that pals through ‘thele Glaffes unte
the bottom of the Eye.

- Eramina-
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Eramination.

U T is certains shat not onely Glaffes dyed green, but
all other Glaffes coloured, yield the appearances
of Objeiits ftrong or weak_ in colour according to the
" gquantity of the dye, more or lefl, as one being very
yellow, another a pale yellow 5 wow all calonrs are not
proper to Glaffes to give colour, bence the defedt is not
that they want faculty to receive light, or refift the
penetration of the beams for in the fame Glaffes
thofe which are maft dyed, give always the Objelis
more bigh-coloured and obfcure, and thofe which are
Ieff dyed, give them more pale and clear: and this is
daily made manifeft by the painting of Glaff, which
biiders more the penetration of the light than dying
doth, where all the matter by fire is forced into the
Glafs, leaving it in-all parts iranfparent.

Spectacles of Cryftal cut with divers Angles Dia-
mond-wife, do make a marvellous multiplication of the
appearances, for looking torvards a Honfeit becomes
as @ Town, a Town becomes like a City , an armed
man [eems a5 a whole Company, canfed [olely by the
diverfity of Refradiions, for as many Plains as there
are on the ont fide of the Speciacle, fo many times
will the Objeli be mseltiplied in the appearance, be-
canfé of divers Images caft into the Eye. Thefe are plea-
furable Speéiacles for avaritious perfons that love Gold
and Silver, for one Piece will feem many, or one

H 2 beap:
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beap of Money will feem as a Treafury * bus all the
wiifchief is, be will not bave bis end in the enjoying of
it, for endeavouring to take it , it will appear but a
deceitful Image, or delufion of nothing. Here may
you note, that if the finger be direcied by one and the
Yame ray or beam, which pointeth to one and the Jame
objeét, then at the firft you may tonch that vifible Ob-
ject without being deceived ; otherwife you may fail
oftest in touching that which you [ee. Again, there

are Speciacles made which do diminifh the thin Jeen

very mich, and bring it to a fair perfpeciive form 5
efpecially if oxelook upon afair Garden-plat, a grea-
ser Walk, a ftately Building, or great Conrts the
indufiry of an exquifite Painter cannot come near 10
expreff the lively form of it as this Glaft will repre=
Jent its you will have pleafure to fee it really experi-
menteds and the canfe of this i, that the Glafes of
thefe Speciacles are bollow and thinner in the middle,
than at the edges, by which the vifual Angle
o madeleffer: Yo may obferve a further fecret in thefe
Speciacles, forin placing them upon a Window one
may fee thofe that pafs to and fro iu the Streets, with-
out being feen of anys for their property i 10 raife up
the Objecis that it looks upon.

Now I would wnot pafs this Problem without
faying fometbing of Galileus admirable Glafs :
for the common fimple perfPeiive Glaffes, give to
Aged Men but the Eyes or fight of Young Men, but
1his of Galileus gives @ Masn an Eagles Eye, or an
Eye that pierceth the Heavens & Finft 2 difeovereth
the oty and fhadowed opacous Bodies that are found
abont the Sun, which darkeneth and diminifleth the
plender of that beautiful and fhining Luminary :
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Secondly, It fbews the New Planets that accompa-
ny Saturn and Jupiter : Thirdly, in Venus is

[een the New, Full,and Quartile Increafes s inthe

Moon by ber [eparation from the Sun : Fourthly, the
artificial ftruclure of this Inftrument belpeth us to fee
an innumerable number of Stars, which otbermwifs
are obfiured, by reafon of the natural weaknefs of
our fight 5 yea the Stars in Via Lactea are feen
moft apparently 5 where there feem no Stars to be,
this Inflrument makes apparently 10 be feen, and
further delivers them to the Eye in their true and
lively colour , @ they are in the Heavens, in
which the [plendor of fome is as the Sun in bis

moft gloriows Beauty. '
This Glafs hath alfo a moft excellent ufe in obfir-
ving the Body of the Moon in time of Eclipfes, for
it augments it manifold, and moft manifeftly fbews
the true form of the cloudy [ubjtance in the Suns
andby it is feen when the fhadow of the Earth be-
gins tocclipfe the Moon, and when totally fbe is aver-
(hadowed.  Befides the Caleftial Ufes which are
made of this Glafs, it bath anotber Noble Property,
it far excecdeth the ordinary Perfpeliive Glaffes,
which are ufed to [¢e things remate 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 Objecis
which are fartheft remote, and moft obfcure, are feen
plainer than thofe which are near at band, [corning
as it were all (mall and trivial fervices, as leaving
them to an inferionr belp : great ufe may be made of
this Glafs in difcovering Ships,Armies,&c. Nowthe
apparel o parts of this Inftrument or. Glafs is mean

H 3 or



1oz Matbematical Becreation,

or fimple, which makes it the more admirable ( fee-
ing it performs [fuch great Service) baving but a
Convex Glafs, thickeft in themiddle , to unite and
amafs the Rays, and make the Objeit the greater ;
to the angmenting the vifual Angle, as alfo a Pipe or
Truunk to amafs the Species, and hinder the greatnefs
of the light which i abeut it = (to fee well, the
Obje& muft be'well inlightened, and the Eye in
obfcurity y then there is adjoyned unto it a Glaff of a
fhort fight to diftingmif the Rays, which the other
wonld make more confufedif alone. ~ As for the pro-
portion of thofe Glaffes to the Trunk, thowgh there be
certain Rules to make them, yet it is often by bazard
that there # made an excellent one, there being fo
many difficulties in the altion 5 therefere many ought
20 be tried, [eeing that exaci proportion in Geometri=
eal Caleulation cannot ferve for diverfity of fights
in the Obfervation.
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e

PROBLEM LXVIL
no a4
OF the Adamant ov Magnes, and the Needles touch=

Ho: wauld”bf:li:ve, if he faw not with his
V  Egyes, that a Needle of Steel being once
touched with the Magnes, turns not once, not a

'year, but as long as the World laiteth 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 North and South?
who would have ever thought that a brute Stone,
black and ill formed, touching @ Ring of Iron,
thould hang it inthe Air, and that Ring fupport
a fecond, that to fuppoxt a third,and fo unto 10,
12, or more; accotding to the firengthof the Mag-
wes 5 makingas it were a Chain without a Line,
without fouldering together, or without any o-
ther thing to fupport them cnely s but a moft oc-
cultand hidden vertue, yet moft evident in this
efft@, which penetrateth infenfibly from the firft
to the fecond, from the fecond to thethird, &
Isit not 2 wonder to {ce that a Necdle touch-
ed once will draw-other Needles 3 and fo a Nail,
the point of a Knife, or other pieces of Tron?
Is it not a pleafure to fee how the Mugnes will
tarn File-duft, or move Needles, or Nails being
upon a Table, or upona picce of paper ? For as
foon as the Magnes urns or moves OVer, it moves
H 4 alfos
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alfo: whoisit that would not be ravithed asije

were to fee 3 hand of
Iron write upon a
Plank, without fec-
ing the Magner
which caufeth tha:
motion behind the
Plank, or to makean
Image of Iron to run
& Up and down a Tur-
7 I \ }Et h now inﬁnite of
uch 1nventions is
g ™~ / proper to be extra-
/ St Ged from the pro-
| I_ )/ pertics of the Mag-

—pe HES
What is there in the World that is more capa-
ble to caft a deeper aftonifhment in our minds
than a great maflic {ubftance of Iron to hang in
ghe Air in the midt of a Building without any
thing in the World touching it, but only the Air?
‘As [ome Hiftories aflure us that by the aid of a
Magnes or Adamant, placed at the Roof of one
of the Turkifh Synagogues in Meca, the Sepul-
chre of that infamous Mabomet xcfts fulpended in
the Airs and Pliny in his Natural Hiftory writes
that the ArchiteGtor Democrates did begin to
vault the Temple of Arfinoe in Alexandria, with
ftore of Magues to produce the like deceit,to hang
the Sepulchre of that Goddefs likewife in the air,

« Y fhould pafs the bounds of my counterpoife,
if Ithoyld diyulge all the fecxets of this Smn?
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and fhould expofe my felf to the laughter of the
World, if Ifhould brag to fhew others the caufe
how this appcarcth, than in its_own natu-
ral fympathy, for why is it that a Magnes
with one end will caft the Iron away, and at-
tra& 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 quiet, or

. placed upon a piece of Cork ina Difh of Water,

or upon fome thin Board, for the Pole of the
Stone will then turn towards the Poles of the
World, and point out the North and South; and
{o fhew 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?

How is it that the Ncedle made with pegs
and inclofed within two Glafles, (heweth 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 takes a-
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 of declaring the true caufe thereof.

Some fay, that by help of the Magnes per-
{ons which arc abfent may know each others
mind,

e gk L s
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mind, as if one 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 {ame time that the Needle
which is at Prague thall move, this thatisat Los~
don (hall alfo 5 provided that the parties have like
{ecret Notes or Alphabets, and the obfervation be
at afet hour of the day ornight s and when the
one party will declare unto the other, then let
that party move the Needle to thefe Letters
which will declare the matter to the other, and
the moving of the other parties Needle fhall open
his intention.

The invention is fubtile, but Idoubt whether
in the World there can be found [o greata Stone,
or fuch a Magnes which carries with it fuch vir-
¢ue ¢ neither isit expedient, for Treafons would
be then too frequent and open.

Exramination,

T He Experimental Difference of Rejection and
Attraliion proceeds uat from the different
Nature of Stones, put from the Quality of the Iron's
and the virtue of the Stone confifteth onely and efpeci-
allyin his Poles, which being banged in the Air turns
one of bis ends always naturally towards the South,
and the other towards the North: but if & Rod of
Tvar be touched with one of the ends thereof, it bath

the like property in turning North and Soutb, as the
Magnes

Maznes!
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Magues bath: Notwithftanding the end of the Iron
Rod touched, bath a contrary pofition, to that end of
the Stone that touchedit 5 yet the [ame end will at-
tratl it, and the other endreject it and o contrarily.
This may eafily be experimented upon two Needles
sonched with one or different Stones, thoughtbeybave
one and the [ame pofition 5 for as you come unto them
apply one end of the Magnes near anto them, the
North of the one will abbor the North of the other, but
the North of the one will always approach to the South
of the other : and the fame affeclion # in the Stones
themfelves. Forthe finding of the Poles of the Mag-
nes,it may be done by bolding a fmall Needle between
your fingers Jifily, and fo moving it from part topart
aver the Stene, witil it be beld perpendicular, for that
fhallbe one of the Poles of the Stone which you may
mark out 5 in like manner find ou the other Pole. Now
10 find ot which of thofe Poles i North or South,place
& Needle being touched with one of the Poles upon a
fimooth Convex Body, (as the Nail of ones Finger, or
fuch-like) and mark which way the end of the Needle
shat was touched turneth : if tothe Soutb, then the
paint that touched it was the South-Pole, &c. and it
is moft certain, and according 1o Reafon and Experi-
ence, that if it be fufpended in 2quilibrio in the Air,
or fipported upon the Water, it will turn contrary 1o
the Needle that toucheth it = for then the Pole that
;::H‘ marked for the Sonth fball turn to the Norib,
Co
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PROBLEM LXVIIL

Of the Properties of Aolipiles or Bowels to blow
the Fire.

'I' Hefe are concave Veflels 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 effe& feen 3 but as

foon as the heat doth penctrate it, the Water be-

gins to rarifie, and iffueth forth with a hideous

and marvelous force ; it is pleafure to fee how it
blows the fire with great noife,

s ' Vitruvins in his fielk

7 Book of Architeciure,

Cap. 8. approves

from thefe Engincs,

that Wind is no

other thing than a

quantity of vapouys

and exhalations agi-

| tated with the air by

rarifaion and condenfation, and we may draw

a confequence from it, to fhew thata little Wa-

ter may ingender a very great quantity of Va-

poursand Air: for a Glafs of Water thrown in-

to an Aolipile will keep blowing near a whole

hour, fending forth his vapours a thoufand times

greater than it is extended,

Now N
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Now touching the formof thefe Veflels, they
are not made of one like fafhion: fome make
them like a Bowl, fome like a head painted, re-
prefenting the Wind, f(ome 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, inform ofa funnel, having
at the top a very little hole no greater than the
head of a Pin.

Some do accuftom 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 Noifc of Thunder.
Others content themfelves with a fimple Funnel
placed right upward, fomewhat wider at the
top than elfewhere, 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 Mouthof the Zo-
ﬁlpﬂfi

Laftly, Some apply near to the hole {mall
Wind-mills, or fuch-like, which ealily turn by
reafon of the Vapours ; or by help of two ormore
bowed Funnels, a Bowl maybe made to turn
thefe Folipiles axe of excellent ufe for the mele-
ing of Metals, and fuch-like.

Now it is cunning and (ubtilty to fill one of
thefe Zolipiles with Water at {o litcle 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 Aolipiles being empty, and the Air
which is within it will become extreamly rarifi-
ed; then being thus hot, throw it into Water,
and the Air willbegin to be condenfed : by which
means it will'occupy lefs room : therefore the
W ter will immediately enter in at the hole to
avoid vacuity. . Thus you have fome Pradtical
Speculation upon the Zolipile.

FROBLEM LXIX.

Of the Thexmometer : or an Inflrument to mea-
Jure the degrees of Heat and Cold in the dir.

His Inftrument islike a Cylindyical Pipe of

Glafs, which hath a little Ball or Bowl] at

the top, the{mall end of which is placed into a

Veflel of Water below, as by the Figure may be
fcen.

Then put [ome coloured Liquor into the Cy-
lindrical Glafs, asblew, red, yellow, green; or
fuch-like : [uch asis not thick. This being done,
the ufe may be thus. :

Firft, I fay, that as the Air inclofed in the
Thermvmeter is rarified or condenfed, the 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
is cold, or withoutremoving of its if you foftly
apply the Palm of the Hand upon the Ball of the

Thermo-
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Thermometer : the Glafs being o thin, and the
Air o capable of Rarifa&tion, that at the very in-
ftant you may fee the Water defcend 5 and your
hand being takena way, it will foftly alcend to
his former place again.  This is yet more [enfi-
ble when one heats the Ball at the top with
his breath , asifone

would fay a word i !

his ear, to make the |

Water to delcend by

. Command, and the

reafon of this motion

is, that the Air heat-

ed in the Thermome-

ser, doth rarifie and

dilate , requiring a

greater place ; hence prefleth the Water, and can-
feth it to defcend : contrariwife when the Air
cooleth and condenfeth, it occupieth lefsroom s
now Natureabhorring vacuity, the Water natu -
rally alcendeth.

In the {econd place, I fay, that by this means
one may know the degrees of Heat and Cold
which arein the Air each hour of the day; foraf-
| much as the exterior Air is either hot or cold,the
Air which isinclofed in the Thermameter doth like-
wile either rarifi¢ or condenfe, and thereforethe
Water afcends or defcends ; fo you fhall fee that
the Water in the morning is mounted high, af-
terward by litcle and little it will defCend towards
noon or mid-day; and towardsevening it will a-
gain afcend : fo in Winter it willmount fo high,
thatall the Cylinder of the Thermometer willf II:n:
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full, but in Summer it will defcend fo low that
fcarce there will be perceived in it any water atall.
Thofe that will determine this change by
numbers and degrees, may draw a Line upon the
Cylinder of the Thermometer 5 and divide it into
4 degrees, according to the ancient Philefophers,ox
into 4 degrees, according to the Phylicians, di-
viding each of thefe 8 into 3 others, to havein’
all 64 divifions 5 and by this way they may not
onely diltinguith upon what degree the Water
alcendeth in the morning,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 many degrees the Water afcendeth or
defcendeth, one may compare the hotteft and
coldeft daysin a whole year together, with thole
. of another year : Again one may know how
much hotter one room is than another, by which
alfo one might kecp a Chamber, a Furnace, a
Stove, ¢rc. alwaysin an equality of heat, by ma~
king the water of the Thermometer reitalways up-
on one and the fame degree. In brief, one may
judge in fome meafure the burning of Fevers,
and near unto what extenfion the air can be rari-
fied by the greateft heat.

Many make ufe of thefe Glaffes to judge of
the Weather : for itis obferved that if the Water
fall in 3 or 4 hours a degree, or thereabout, that
rain 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 morning ic
hath defcended, rain followeths but if it be

mounted
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mounted higher, it argueth fair weather : fo in
very cold weather, if it fall {uddenly, it is {now;
orfome fleckey weather that will infue.

-1

PROBLEM LXX.

4 Of the Proportion of Humane Bodiei, of Statmes,
of Colofusy or buge Imagesty and of menftrous
Giants.

PTtbﬂgum had reafon to fay, That Man is the
meafure of all things :

Firft, Becaufe he is the moft perfect amongft all
bodily Creatures; and according to the Maxime
of Philofophers, That which is moft perfect, and
the ficlt in Raunk, meafureth all the reft.

Secondly, Becaufe in effet the ordinary mea-
fure of a foot, theinch, the cubit, the pace, have
¢aken their names: and greatnels from Humane
Bodies. |

Thirdly, Becaufe 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 fuch-like pieces of & rchiteturey
are. in fome meafure fathioned and compofed
after his Proportion. And we know that the

* Atk 'of Noah, built by the Commandment of

God, was in length 300 Cubits, in breadth 50

Cubits, in height or depth 30 Cubits, {o that the -

length contains the breadth fix times, and ten
times the depth: Now a Man being meafured,
| I you
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you will find him to have the fame proportion in
length, breadth, and depth. st

Vilalpandus treating of the Temple of Solo-
mon (that Chieftain of Works) was modulated
all of good Arehiteéiure, and curioufly to be ob-
ferved in many picces to keep the fame propor-
tion as the Body to his parts : fo that by the
greatnefs of the Work,and proportionable fym-
metry, fome dare affure themlelves thatby know-
ledge of onc onely part of that building, ome

might know all the meafures of that goodly Stru-

&lire.

Some Architeéis fay that the Foundation of
Houfes, and Bafis of Columns, are as the Foot 3
the Topand Roof as the Head, the reft as the Bo-
dy. Thofe which have been fomewhat more
curious, have noted that as in humane Bodies
the parts are uniform, as the Nole, the Mouth,
¢¢. thele which are double are put on one fide
or other, witha perfect equality in the lame 4r-
chiteCiure.

In like manner fome have beenyet far more
¢curious than folid 5 compaxing all the Ornaments
of a Corinth to the parts of the Face, as the
Brow, the Eyes, the Nofe, the Mouth 3 the
rounding of Pillars to the writhing of Haix, the
Channcls of Columns to the Foldings of Wo-
mens Robes, ére. _ =

Now building being a Work of the beft drisfl;
there is much reafon why man ought to make his
imitation from the chiet Work of Nature, which
15 man.

- Hence it is, that Vitraviss in his Third Bmk&
an

-----
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and all the beft Architedies treat of the proportion
of man 5 amongft others, Albert Durens hath
made a whole Book of the meafures of Mans
Body, from the Foot to the Head 5 let them
read it who will, they may havé 3. perfe&
knowledge thereof. But T will content my {elf,
and it may (atisfic fome, with that which fol-
Iﬂwtth- .

Firft, thelength of a man well made, which
commonly is called height, is equal to the di-
ftance from one end of his finger to the other:
when the Arms are extended as wide as they
may be. .

Secondly, if a man have his Feet and Hands
extended or ftretched in form of S. Andrews
Crofs, placing one foot of a pair of Compafles
upon his Navil, one may defcribe a Circle which
will pals by the ends of his Hands and Feet,and
drawing Lines by the terms of the Hands and
Feet, you havea Square withina Circle.

" Thirdly, thebreadth of Man, or the fpace
which is from one fide to another 5 the Breali,
¢he Head, and the Neck, make the fixth part of
all the Body taken in length or height.

Fourthly, the length of the Face is equal to
the length of the Hand, taken from the {mall of
the Arm unto the extremity of the longelt Fin-

CE. o
¥ Fifthly, the thicknefs of the Body taken from
the Belly to the Backs the one or the other is the
tenth part of the whole Body, or as fome will
have it, the ninth part, little lefs. :

Sixthly, the height of the brow, the length }?f
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the Nofe, the fpace between- the Nofe and the
Chin, the length of the Ears, the greatnefs of
the Thumb, are perfecly equal one to the other.

What would you [ay to make an admirable re-
port of the other parts, if I {hould reckon them
intheir leaft? But in that I defire to be excufed,
and will rather extra& {ome conclufion upon
that which isdelivered. '

In the firft place, knowing the propottion of a
Man, it is eafic o Painters, Image-makers, &e
perfeély to proportionate their works and by
the fame is made moft evident, that which 1s re-
lated of the Images and Statues of Greece, that .
upon a day diverfe Workmen having enterprifed
to make the Face of a man,, being fevered one
from another in fundry places, all the parts being
madeand put together, the Face was found in 2
moft lively and true proportion. .

Secondly, It 1s a thing moft clear, that by the
helpof propertion, the Body of Hercales was
meafured by the knowledge of his Foot onely,
4 Lion by his Claw, the Giant by his Thumb,
and a Man by any part of his-Body. For fo it
was, that Pythagorss having meafured the leng th
of Hereules foot, by the fteps which were left up-
ontheground, found out all his height : and fo
it was that Phidias having onely the Claw of a
Lion, did figure and draw out all the Beatt accor-
ding to his true type or form, fo the exquifite
Painter Timantes, having painted a Pygmey ox
Dwarf, which he meafured with a fadome made
with the inch of a Giant, it was fufficient to know
the greatnefs of that Giant. ¥

(8]
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Tobe fhort, we may by like method come ca~
fily to the knowledge of many fine Antiquities

. touching Statues, Coloffus, and monlirous Gi

ants, onely fuppofing one had found but one on-
ly part of them,as the Head, the tiand, the Foot,
ot {ome Bone mentioned inancient Hiftorics.

Of Statues, of Coloffus 5 or huge Imagess

‘ T Itruvius rclates in his fecond Book, that the -

Archite Dinscrates being defirous to put
out to the World fome notable thing, went to
Alexander the Great, and propoled unto him a
high and (pecial picce of work which he had pro-
jected : As to figure out the Mount Athosin form
of a great Statue, which (hould hold in his right
hand a Town capable to receive ten thoufand
men 3 and in his left hand a Veffel to. receive all
the Water that floweth from the Mountain,
which with an Engine fhould be caft into the
Sea, Thisisa pretcy projet, faid Alexander :
but becaufe there was not field-room thereabout
to nourifh and retain the Citizens of that place,
Alexander was wile not to entertain the De-
fign.
Now let it be required of what greatne(s this
Statue might have been, the Town in his right
hand, and the Recciver of Water in his left hand,

-if it had been made.

For the Statue, it could not be higher than the
Mountain it felf, and the Mountain was about

a mile in height plumb or p:rpendicular 3
i3 therefore

o T e R T S P =
B e L F ot e e - e ) -
e = [rT . SR I

4 il o

- e =
i et T S
[ g



118 gatbematical Becreation,
therefore the Hand of this Statue ought to be
the roth 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-
lowing to each man nearabout 12 foot of fquare
ground : Now judge the capacity of the other
partsof this Coloffiss by that which is already de-
hvered.

Secondly, Pliny in his 34 Book of hisNatural
Hiftory, fpeaksof the‘famous Coloffis that was
at Rbodes, between whofe legs a Ship might pafs
with his Sails open or difplayed, the Statue be-
ing of 7o cubits high : and other Hiftories re-
port that the Sarafens having broken it, did load
goo Camels with the Metal of it. Now what
might be the greatnefs and weight of this
Statue ? |

For anfwer, It is ufually allowed for a Ca-
mels burthen 1200 pound weight 5 therefoxe all
the Coloffs did weigh 1080000 pound weight,
which 1s ten hundred and fourfcore thoufand
pound weight.

Now.according to the former Rules, the Head
being the tenth part of the Body, this Statues
Head fhould be of 7 cubits, that isto fay, 1o foot
and a half, and fecing that the Nofe, the Brow,
and the Thumb, are the third part of the Face,
his Nofe was three foot and a half long, and fo

- much alfo was his Thumb in length : now the
thicknefs being always the third part of the
o ~ length,
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athematical Recreation, 119
Iength, it fould feem thathis Thumb wasa foot
thick at the leaft. |

Thirdly, The faid Pliny in ‘the fame place re-
ports that Nero did caufe to come out of France
into Italy, abrave and bold Statuemaker called
Zenodocss, to ereé him a Coloffus Of Brafs, which
was made of 120 feot in height, which Nero cau-
{ed to be painted in the fame height. Now would
you know the greatnels of the Members of 'this
Coloffus ? The breadth would be 20 foot, his
- Face 12 foot; his Thumb and his Nole 4 foot,

according to the proportion before delivered.

Thus T have a fair field ot {uibje& to extend my
felf npon, but it is upon another occafion thatit
was undertaken.  Let usfpeak thexefore a word
touching the Giants, and rhen palsaway to the
matter. '

Of Monftrows 6 TANTS.

Ou will hardly believe all that which1 fay
touching this, neither will1 believeall that
which Authors fay upon this Subject : notwich-
ftanding you nor I cannot deny but that long ago
there havebeen Men of a molt prodigious great-
nefs: for the Holy Writings witne(s this them-
fclves, in Dearviii. that there was a certain Giant
called Og, of the Town of Rabath, who had a
Bed of Iron, the length thereof was 9 cubits, and

in breadth 4 cubits. |
So in the Firft of Kings, Chap. 17. there is
mention made of Golish, whol¢ height was a
1.4 palm
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120 gathematical Becveatior,
palm, and 6 cubits, that ismore then o foot, he
wasarmed from the Head to the Foot; and his
Curia(s oncly , with the Iron of his Lance,
weighed five thoufand and fix hundred Shekels,
which in our common Weight is more than233
pound, of 12 puncesto the pound. Now it is
certain, that the reft of his Arms, taking his Tar-
get, Helmet, Bracelets, and other Armour toge-~
ther, did weigh at the leaft five hundred pound,
a thing prodigious 5 (ceing that the firongeft
man that now  is, can hardly. bear 200 pound 3
yet. this Giant carries this as a Velture without
pain.

Solinws reporteth in his § Chapter of his Hi-
ftory, that during the Grecians War after a great
overflowing of the Rivers, there was found up-
on the Sandsthe Carcale of a rnan, whofe length
was 33 Cubits, (that is 40 foot and a half) there-
fore according to the proportion delivered , his
Face fhould be five foot inlength, a thing prodi-
gious and monftrous.

Pliny in his 7 Book and 16 Chap. faith, that
in the Ifle of Crete, or Candy, a Mountainbeing
cloven by an Earth-quake , there was a Body
ftanding upright, which had 46 cubits of height.
Some believe that it was the body of Orion or
Othos, (but I think rather it was fome Gholt,: or
fome Delufion) whofe Hand fhould have been
7 feot, and his Nofe two foot and a half long,

But that which Plutarch in the Life deErmﬁ#f
reports ofy  isimgre ftrange, who faith, Thatin
Timgy, a Morative Town, where it is thought

£ that
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that the Giant Anthews wasburied : Sertorius not
believing that which was reported of his prodi-
gious greatnefs, caufled his Sepulchre to be open-
ed, and found that his Body did conrain fixty
Cubits in length, then by proportion he (hould
be ten Cubits, or fifteen foot in breadth; nine
foot for the length of his Face, three foot for his
Thumb, which is near the capacity of the Coloffiss
at Rbodes.

But behold herea fine Fable of Sympboris Cam-
pefius, 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 Staft
a great Poft like the Maft of a Ships and going
to handle it, it moulder'd all into Afhes except
the Bones which remained of an exceeding great
meafure, that in his Head there might be ealily
placed 5 Quarters of Corn, and by proportion
it fhould feem that his length was 200 cubits, or
300 foot 5 if he had faid that he had been 300
cubits inlength, then he might have made us be-
lieve that Noabs Atk wasbut great enough for his
Sepulchre.

Who can believe that any man ever had 20
aubits, or 30 foot in length for his Face, and a
Nofe of ten foot long? But it is very certain
that there have been men of very great flature,
as the holy Scriptures before witnels, and many
Authors worthy of belict relate.

Fofephus Acofta in his hxft Book of the Indian
Hiltory, Chap.19. a late Writer, reporteth, that
at
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at Peru was found the Bones of a Giant which
was 3 times greater than thefe of ours are, that
is 18 tootsfor there is ufually attributed to the tall-
eft ordinary man in thefe our times but fix foot of

length 5 and Hiftories are full of the defcription

of other Giantsof ¢, 10, and 12 foot of heighe,
and there hath bin feen in our times fome which
have had fuch heights as thefe.

e

PROBLEM LXXL

Of the Game at the Palm, at Trap, at Bowles, Pail-
maily and others.

He Mathematicks often findeth place in fun-
dry Games to aid and aflilt the Gamefters,
though not unknown unto them ; hence by Ma-
thematical Principles, the Games at Tennis may
be affifted, for all the movingin it is by right
Lines and Refle&tions. From whence comes it,
that from the appearances of flat or convex Glaf-
{¢s, the production and refleCtion of the Species
are explained ? Is it not by Right Lines ? In the
fame proportion one might {ufficiently deliver
the motion of a Ball or Bowl by Geometrical
Lines and Angles.

But the excrcife, experience, and dexterity of
the Player {cems more in this aétion than any o=
ther Precepts : Notwithftanding I will deliver
here fome Maximes, which being reduced to Pra-
&ice, and joyned to Experience, will give adgreat
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Mathematical Becveation, 123
advantage to thofe which would make ufe of
them in {uch gamings,

And the firlt Ma-
ximeisthus : When &=
a Bowl toucheth a- -
nother Bowl, or
when a Trap-flick
ftriketh the Ball, the -
moving of the Ball is
made ina right line,

. which is ‘drawn

from the Centre of the Bowl by the point of con-
tingency.

Secondly, In all kind of fuch motion, when a
Ball or Bowlrebounds,be it either againft Wood,
a Wall, upon a Drum, a Pavement, or upon a
Racket, theincident Angle is always equal to the
Angle of reflection.

Now following thefe Maximes , it is cafie to
conclude,

Firft, In what part of the Wood or Wall one

may make the Bow! or Ball go toreflect or re-
bound, to fuch a place 2s one would.

Secondly, How one may cafta Bowl upon ano-
ther, in fuch fort that the firft or thefecond fhall
go and meet with the third, keeping the refle-
¢tion or Angle of incidence equal.

Thirdly, How one may touch a Bowl to fend
it to what part one pleafeth : fuch and many
other practices may be done. At the exercifes at
Keyls there muft be taken heed that the motion
flack or dimini(h by little and lictle, and may be
noted that the Maximes of RefleGtions cannot be
M exactly
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exactly obferved by local motion, as in the beamns
of light, and of other gnalities, whereof it is
neceflary to fupply it by induftry or by ftrength :
otherwife one may be lyruﬂratcd in that refpect.

PROBLEM LXXIL
Of the Game of Square Formy.

‘N timbers have an admirable fecrecy, diverfly
applied, asbefore in part is fhewed, and

here I will fay {omething by way of Tranfmuta- -

tion of Numbers.

It is reported that at a certain paffage of a
fquare form, there were 4 Gates oppolite one to
another ; that is, onein themiddle of each fide,
and that there were appointed 9 men to defend
each front thereof, [ome at the Gates, and the
other at each corner or Angle, fo that each An-
gle fexrved toaflilt two Faces of ‘the {quare, if
need required : Now this fquare paffage being
thus manned to have each fide g5 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
not admit of more than g, upon each fide of the
{quare : thenone of the Souldicrs 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

o, for each face of the fquare to defend the An-
gles

!

!
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gles and Gates, to
which - the Gover-~

nour agreed, and __ 3-#2 TR R

_thefe Souldiers being |3

there fome . few | E 3 -;Er!i I*rgll r
wecks , liked not |* '; ’j i T

their {ervice, but in- | ° > ¥R

deavoured ,tn re- 3[5.'}3 fﬁ_il: l:.[i,ﬂlz

move | themfelves , 1 * 2l —=————

and [o laboured with fome of the reﬁ, that each

+ of thefe four Souldiers took away his Comrade

with him, and fo departed 5 yet left to defend
cach fide of the paffage, and how may this be ?
It’sanfwered thus: In the firlt form the men
were as the figure 4, then each of thele 4 Soul-
diers placed themfelves at each Gate, and remo-
ving one man from each Angleto each Gate,then
would they be alfo ¢ 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 Gute to each Angle,
there will be ftill ¢ for each fide of the {quare, ac-
cording to the figure C. 1Inlike manner if there
were 12 men, how might they be placed about a
Square that the firft fide (hall have 3 every way,
then difordered, {o that they might be 4 every
way 5 and laftly, being tranfpofed might make 5
évery way > And this is according to the Figures
F, G, H.
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PROBLEM LXXIIL

How to make the String of 2 Viok [enfibly fhake,
without any ene touching 1 2

His is a Miraclein Mulfick, yet eafie to be
experimented. Takea Viol, or other In<
trument, :nd choofe two Strings, fo that there
be one between them; make thefe two Strings
agree in one and the fame tune: then move the
viol-bowe upon the greater String, and you fhalt
fee awonder : for in the fame time that that
fhakes which you play upon, the other willlike-
wife {enfibly fhake without any one touching it
and it is more admirable that the String whichis
between them will not (hake at all < and if you
put the firft String to anothex tune of note, and
loofing the pin of the String, or ftopping it with
your finger in any fret, the other String will not
{hiake: and the fame will happen if you take two

Viols, and firikgupon a firing of the one, the -'

ftring of the other will fenlibly fhake.

Now it may be demanded, how comes this
fhaking? Isit in theoccult (ympathy, or is it in
the firings being wound up to like notes or tuncs,
that fo eafily the other may receive the impreflion |
of the Air, which is agitated 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 firing, and not the fecond, if the caufe
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be not either in the firft or fecond ? T leave to
others to deflcant on.

f-'u}g,

Eramination.

ok N this Examination we bave (omething elfeto ima-
halse | gine thaw the bare (ympathy of the Cords one to
tee | another s for firfk there ought to be confidered the
Siings § different effeci that it produceth by extention upon one
weie | a#d the (ame Cord in capacity = then what might be
kit B produced upon different Cordys of length and bignefs
i ihy || 30 make them acecord in a Unifone or Oiavo, or fome
ke, {Sax,@rr intermediate : this being naturally examined,
willl will be facil to lay open a way to the kuondedge of
hichis |} the true and immediate caufe of this noble and admi-
i ; rable Pheenomeny. Now this will fenfibly appear

.-. R - o e M ™ .
B R i e Tt

ity 10d B when the CW'IJJ are of equal length and greatnefs,and
pory | Jet 2oan Unifones but when the Cords differ from
ot I their equality, it will be lef¥ fenfible : bence in one and
gty | the fame Inftrument,Cords at a Unifone fhall excite or ;
o 111"’ | Jbake mare than that which is at an Otavo, and more ]
i 1 than thofe which are of an intermediate proportional i
il Confort: as for the otber Conforts they are not exempt- - :
?:u’: | ed, though the effeét be not Jo fenfible, yet more iy one | f

| than in another . and the Experiment will f¢ens more
I:rrdﬁm: i adr{umbfem taking two Lutes, Viols, &c. and in
WEERY| Jesting them to one tune : for them in touching the Cord

by lhj | of the one, it will give a fenfible motion to the Cord of
f ’:'i | theather : and not anly [o, but alfo's Harmony,

jpon =4

n;: ook | |

soale |
[h'ﬂ'"b: | pin PRO-
|




Xk R
e T T S
N e Wy g I
[ . = =

128 @atbematical Receeation.

FROBLEM LXXIV.

Of a Veffel which contains_three [feveral kinds of
" Liquor, all put int at one Bung-bole, and drawit
ont at one Tap [everally withms mixture.

"r He Veffel is thus made, it maft ‘be divided

into three Cells, for to contain the three
Liquors, which admit to be Sack, *Claret, and
White-wine : Now in the Bung-hole there 1s an
Engine with three Pipes, ' each extending to his
proper Cell, intowhich there is puta Broach or
Funnel pierced in three places, in fuch fort, that
placing one of the holes right againlt the pipe
which anfwereth unto him, the othex tWo pipes
are ftopped 3 then when it is fall, turn the Fun-
nel, and then the former hole will be ftopped, and:
another open, to calt 1n other Wine without mix-_ §
ing it with the other. 7

Now to draw out allo wichout mixture, at
the bottom of the Veffel there mult be placed a:
Pipe or Broach, which may have three Pipes 3
and a Cock pierced with three holes (o artificial<
1y done, that turning the Cock , the hole which.
anfwerethto fuch ot the Pipes that is placed at' |
the bottom may iffuc forth fuch Wine as belong-
eth to that Pipe, and turning the Cock toano- |
ther Pipe, the former hole will be fropped s anfd :
: | 0
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fo there will iffue | ;

forth another kind |
of Wine without any
mixtures 5 but the
Cock maybe fo of-
dered that there may
come out by it two
Wines together, or °
all three Kinds at
once : but it feems |
 beft when thatin oné Veflel and at one Cock, a

man may draw {everal kinds of Wine, and which
he pledfeth to drink.

PROBLEM LXXV.
Of Burning-Glaffes.

IN this in(uing Difcourfe T will (hew the inven-
tion of Prometbeus, how to ftea) fire from Hea-
ven, and bring it down te the Earth ; this is done
by a litcle round Glafs, or made of Steel, by which
one may light a Candle, and make it flame, kin-
dle Fire-brands to make them burn; melt Lead,
Tin, Gold, and Silver, in-a little time : With as
great eale'as theugh it had been put into a Cru-
Zct over a great fire. : R0,

Have younot read of Archimedes of Syracu-
Ja, who when he could not come to the Shipsof
Marcellus which befieged that place, to hin-
der and impeach their approachi, ‘he flung huge
ftones by his Engines to fink them into the Sea,

K and
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and transformed himfelf into Faupiter, thuhdess
ing down from the higheft Towers of the Town,
his Thunder-bolts of Lightning into the Ships,
caufing a terrible bumning, in defpite of Neptuse
A LS T - ‘and his Watry Re¢s
ion : Zonaras Wits

nefleth that Proclus a

brave Mathematici-
| an, burned in the
. fameé manner the
©, Ships' of Viralzen,
 which'wére come to

befieg Conftantistoples
and daily experience may let you {ce great cfiecs
of burning : fora Bowl of Cryftal polithed, or
aGlafs thicker inthe middle than at the edges, |
will burn exceedingly s nay a Bottle full of Wa-
ter expofed to the Sun, will bum when the Sun
~ fhineth hot; and children ufe with a Glafs to

burn Flies which are againft the Walls, and theix
fellows Cloaths. | . -

But this is nothing to the burnmg of thofe
Glaffes w hichare hollowsnamely thofe which are
of Steel well polifhed, according to a parabolical
or oval {eétion. A fpherical Glafs, or that which
is according to the {ggment of 2 Sphere, burns ve-
ry effetually about the fourth partef the Diame-
ter; notwithftanding the Paraboli¢.and Eclip-
tick fetions havea guear effedt 3 byrﬁ'hich Glaf-
fes there are alfodivers Figures reprefented forch
tothe Eye.. sy 1ndy bogsilod i '

The canfeof ﬁuabummg 15 t_ha_:i uﬁitihg of the
beams of the Sun; which -heat mightily in the
i +  point |

a &
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point of concourfe or inflammation, which isei-
ther by Tran{miflion or Refleéion ' : - Now it is
pleafant to behold when one breatheth in the
point of concourfe,or throweth fmall duft there,
ot {prinkles vapours of hot Water'in that place,
by which the Pyramidal point,or pointof inflam-
mation is known. Now {ome Authors promife
to make Glaffes which (haltburn a great diftance
off, but yet not{een vulgarly produced, of which
if they were made, the Parabolie makes thegrea-
teft effet, and isgenexally held tobethe inven=

' tion of Archimedes orx Proelus.

Maginus in the 5 Chap.of his Treatife of Sphe-
rical Glaffes, fhews how one may ferve himfelf
with a concave Glafs, to light fire in the fhadow,
or near fuch a place where the dun fhines not,
which is by help of a flat Glafs, by which may
be made a percuffion of ‘the beams of the Sun in-
to the concave Glafs; adding untoitthat it ferves
to good ufe to put fire to a Mine, provided that
the combuftible matter be wellapplied before the
concave Glafs; in which he (ays true: but be~
caufcall theeffeét of the praétice depends upom
the placing of the Glafs and the Powder which he
{peaks not of : I will deliverhere 2 Rule more
general. 1,

Howe one may place a Burning-glafl with bis combu-
ftible raatier, in fuch fort, that at a convenientbour
of the day,the Sun [hining.it {hall take fire & buri,
T is certain that the point of imflammation or

2 burning, ‘is changed as the Sun changeth

place,and no'ndorenorlefs than the thadow turns

K 2 about
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about the Style of a Dyals therefore have regard.
to the Suns motion and his height and place: a
Bowl of Cryfal in the fame place that the top of.
the Style is, and the Powder or other.combufti-
ble matter under the Meridian, or hour of 12,
1,2, 3,¢c. orany other hour, and under the
Suns Arch for that day: Now the Sun coming
to the hour of 125to 1, 2,3 érc. the Sun cafting
his Beams through the Cryltal Bow], will fire the
inaterial or combuftible thing, which meets in the
point of burning : The like may be obferved of
other Burning-glaffes.

- Eramination.

I‘fif certain in the firft tf;:rr of this Pranﬁ, thas

Conical, Concave, and Spherical Glafies, of what
matter [oevers being placed to veceive the beams of
the Sun, will excite beat, and that heat ¥ fo much
the greater, by bow much it is near the point of con=
courfe or inflammation.  but that Archimedes or
Proclus did fire or burn Ships with (uch Glaffes, the
ancient Hiftories are filent, yea themfelves [ay mo-
thing : befides the great difficulty that doth oppofe it
in remotencff, andthe matter that the effelt i to work,
#pon.  Now by a common Glafs we fire things near
at band, from which it [eems very facil to fuch which
are lefs vead, to doit at a far greater diftance, and fo
by relation fome deliver to the IWorld by [uppofition
that which was never done in a&iion ¢ 1bis we [ay the
rather,
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rather, not totake away the moft excellent and admi-
rable effelis which are in Burning-glafJes, but to fhew
the variety of Antiquity, and truth of Hiftory : and
a5 touching toburn ap a great diftance, o ¥ faid of
fome, it is abfolutely impoffible s and that the Para-
bolical and Oval Glaffes were of Archimedes and
Proclus inventian is much wncertain ; for befides the
conflruction of fich Glaffes, they are more difficuls
than the obtufe concave ones are 5 and furthery they
caft not a great beat but near at bands for if it be
caft far off, the effelt is little, and the beat weak, or
othermife fich Glaffes muft be greatly extended to con-
tralt many beams to amafs a [ufficient quantity of
Beams in Parabolical and Conical Glaffés, the peint

of inflammation ought to concur in & popnt; mhich is
very difficult to be d%m:_ in @ due proportion. More=

aper if the place be fan remote, as ¥ fuppofed before,

fitch a Glafs cannot be ufed but at a greas inclination
of the Sun,by which the effect of burning # diminifbed

by reafon of the weakuefs of she Sun-beams.
And bere inay be noted in the laft part of this Pro-

| blem, that by reafon of obfacles if one plain Glafs,
| be not fufficiens, a fecond Glafs may be applied to belp

it : that [o if by one fimple refleciion 3t camnot be
done, yet by a double refleciion the Sun-beams may
be caff into the [aid Cavern or Mine,, and though the
reflecied Beamy in this cafe be weak, yet upon 2 fiz
spnibuftible masser it will not fail o do the cffelt.

K 3 PRG—--

T s - P
RS e e R i i W e VT B il Bl o -

e T
e L "F-'-I-I—l.-.-.'-__:*_" B8 A



134  @atbeamatical Beoteation,

i

_— - S IR

PROBLEM' LXXVI.

Containing . many pleafint Queftions by way of

Arffbmfﬁfk:

Will not infert inthis Problem that which is

drawn from. the Greck Epigrams, but pro- -
pofing the Quefiion, immediately will give the
Anfwer allo, without flaying to fhew the man-
ner how they arean{wered; In this T will not
be tied to the Greck Terms, which Taccount not
proper for this place, neither to my purpofe.
Let thofe that will read Diophanta Sebeubelius
upon Ewelide and others, and they may be [atis-
fied, |

Of the Afs and she Mule.

IT happened that the Mule and the A5 upon a
A day making a Voyage, ¢ach of them carried a
Barrel full of Wine : now the lazy Afs feeling her
{elf over-loaden, complained and bowed under
her burthen 5 which the Mule fecing, faid unto
hér, being angry, (for it wasin the time when
Beafts{pake) Thou great Afs, wherefore com-
plaineft thou ? If I had but onely one mealure of -
that which thou carrieft, I thould be loaden twice
as much asthou art; and if Ifhould give a mea-
fure of my loading to thee,yet my burthen would

beasmuch as thine,
Now
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‘Now how many meafures did cach of them
carry 2/ Anfwer: The Mule did carry 7 mealurcs,
and the Afs 5 mealarcs: For if the Mule had one
of the meafures of the Affes loading, then the
Mule would have 8 meafures, whichis double to
4, and giving one to the Afs, each of them
would have equal burthens : to wit, 6 meafures

apiece.

Of the N#J_'ﬂ!?ﬂ‘ of  Sauldiers thar fought befare
ﬂJd TID?* .

H{}mer being asked by Hefiodus how many
Grécian Souldiers came againft Troy £ An=
fwered him thus : | The Grecians, {aid Homer,
made 7 Fires, or had 7 Kitchins, and before eve-
1y Fire, orinevery Kitchin there werc 50 Broa-
ches turning to roafta great quantity of Flefh,and
cach Broach ‘had Meat enough to fatisfie oo
men: Now judge how many men there might
be. Anfwer: 3150003 thatis, three hundred
and fifteen thoutand men = which is clearby mul-
tiplyindg 7by 50, and the product bygoo makes

Il

the fai 315000

T

Of the Number of Crowns that tmo Mr:lﬂ bad.

] Mhn and ‘Peser had a certain number of crowns:

Fobi Aaid toPeser, If yougive me 10 of your
crotns, Efhall have three times as much as you
have : but Peter faid to Fobu, If yougive me.19
of yourcrowns, I fhall have § times as much.as
you have : How much had cach of them? An-

| K 4 {wer,
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{wer, Fobn had 15 crowns and § fevenths of a
crown, and Peter had 18 crowns and 4 fevenths

~of acrown. For if youadd 10 of Peters crowns
to thofe of Fobus, then fhould Fobn have 25

crowns and § fevenths of a crown, which is tri-
ple to that of Peters, viz. 8, and 4 fevenths; and
Fobn giving 10 to Peter, Peter thould have then 28
crowns, and 4 levenths of a crown, which is
Quintupla, or 5 times as much as Fobn had left,
viz. § crowns and § fevenths.

In like manner two Gamefters playing toge- °

ther, 4and B, after play 4 faid to B, Giveme2
crowns of thy money, and I fhall have twice as
much as thou haft : and B faid to 4, Give me 2
crowns of thy money, and {fhall have 4 timesas
muchas thou haft: now how much had each?An-
{wer, A had 3 and § fevenths,and B had 4 and 6

fevenths.
Abowt the bowr of the day.

SOm: oneasked a Mathematician what a clock
it was; ‘who anfwered that the reft of the
dayis four thirds of that which ispaft: Now
judge whataclock itis. Anfwer: If the day
were according to the Jews and ancient Romans,
which made it always tobe 12 houys, it wasthen
the 5 hour, and one feventh of an hour, fothere
remained of the whole day ¢3, thatis, 6 hours,
and 6 fevenths of an hour, Now if you take
the of 5.2, itis 3’ or 1 and {7, which multi-
plied by ‘4 makes 6 and ¢, which is the remain-
der of the day, as before: but if the day had been
24 hours,then the hour had -been ten ot th:do:ldi
- - a

=

FEFSR
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and two fevenths of an hour, whichis found oue
bydividing r2,0or 24 by . =~

There might have been added many curious
Propalitions in this kind, but they would be too
difficult for the moft part of People : thercfore X
have omitted them, | ; |

Of Pythagoras his Schollars,

“P‘fﬂm‘gﬂm 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 I have, Anfwer: He had 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, makes25,and the other 3 to make up the
28, were the 3 Women.

Of the Number of Apples given amongft the Graces

.;Imd the Mufes.

TH: Three 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 Diftribution

| being made, they found that the Graces and the

|

Mufes had one as many as the other: The que-
ftion is, How many Apples cach Grace had, and
| - how
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how many they gave to each Mufe ? To an{we
the queftion, joyn the number of Graces anj
Mufes together, which makes 12, and fo many
Apples had each Grace: Now may you take the
donble, tripple, &rc. of 12, that is 24, 36, &%
conditionally, that if each Grace had but 12, then
may there be allotted to each Mufe but one one-
ly if 24, then tocach 2 Apples, it 26, then to
each Mufc 3 Apples, and fo the diftribution be-

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

as many as theother.

Of the Teftament or laft Will of a dying Father.
_A Dying Father left a thoufand Crowns a-
mong his two Children, the onebeing le-
itimate, and the othera Baftard s conditionally,
that the fifth part which his legitimate ‘Son
thould have, fhould exceed by 10 the fourth part
of that which the Baftard (hould have : What
was each ones part? Anfwer:’ The legitimate
Son had g77 crowns, and 3, and the Baftard 422
crowns and 2, now the fifth Fnrt of §77 and 7
ninths is 115,and §, and the ourth part of 422
and ; is 105 and 5, which is lefs than x15 5 by
10, according to the will of the Teffater.

Of the Cups of Creefus.

CRﬁfﬂ gave to the Temple of the Gods fix .

Cups of Gold, which weighed together
600 Drams, but cach Cup was heavier one than

another by one Dram: How much did ecach of
them
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them therefore weigh? Anfwer : The furft weigh-
ed 1oz Drams and a half, thefecond 101 Drams
and a half, the third 100 Drems and a half,the
fourth 9g and a half; the fifth ¢8 and a half and
the fixth Cup weighed g7 Drams and a half;
which together make 600 Drams, as before,

Gf Cupid’s A}piu-

Upid complained to his Mother that the
Mufes had taken away his Appless Clio,
faid he, took from me the fifth’ part, Ewserpethe
twelfch part, Thalia the eighth part, Melpomene
the twentieth part, Erates the feventh patt, Tops
smenes the Fourth part, Polyhymuiz (00K away
30, Urania 1205and Caliope 3005 (0 there were
left me but § Apples: How many had he inallat
the firft 2 L'anfwer 3360.

There ave an infinite of fuch-like Quefiions a-
mong(t the Greek Epigrams : but it would be unplea
fant to exprefi them all : I will onely add ong wiare,
and fbew a general Rule for all the reft- §

i ',3- .flJf.: Mans Age.

‘A Man was faid to pafls the fixth partof his
Life in Childhood, the fourth part in his
Youth, the third part in Manhood, and 18 years
befide in old Age: What might his Agebe ? The
Anfwer is, 72 years: which, and all others, is
thus refolved : multiply + & and ; together, that
is, 6 by 4 makes 24, and that again by 3 makes
72

T e A e 4
i g 0 o gt~
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=2, 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, thele added together
make 54, which taken from 72 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 Bronze placed upon a Fountain with
' this Epigram : it

Om of my right Eye if Ilet Water pafs, I can
fill the Cifternin 2 days : if I let it pafs
out of the left Eye, it will be filled in 3 days: if
it pals out of my feet, the Cifiern will be 4 daysa
filling ; but if I let the Water pafs out of my
mouth, I can fill the Ciftern then in 6 hours : in
what time fhould Ifillit, if Xpour forth the Wa~
terat all the paffages at once?

The Greeks (tﬁ: greateft talkers in the world)

varioufly apply this Queftion to divers Statues
and Pipes of Fountains : and the Solution is by
the Rule of Three, by a general Rule, or by 4/~
gebra. Theyhavealloin their Aushology many
other Queftions,- but becaufe they are more pro-
per to exercife than to recreate the Spirit, 1 pafs

them over (as before with filence,
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PROBLEM LXXVIL

Divers Excellent and Admirable Experiments upon
Glaffes.

Here is nothing in the woild fo beautiful as
Light: and nothing more recreative to the
fight, than Glaffes which reflect : therefore I will
'ﬂ?w produce fome Experiments upon them, not
at I will dive into their depth (that were to lay
open a myfterious thing) but that which may de-
light and xecreate the Spirits: Let us fuppofe
therefore thefe Principles, upon which is built
the demonftration of the apparances which are
made in all forts of Glaffes.

‘Firft, That the Raysor Beams which refle&
upon a Glafs, make the Angle of Incidence equal
to the Angle of Refle@ion, by the firlt Theo. of
the Catoptick of Esc.

_ Secondly, Thatin all plain Glaffes, the Images
are feen in the perpendicular Line to the Glafs, as
far within the Glafs as the Objeét is without it.

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

Aund here youare to underftand, that there is
| mot meant onely thofe which are fimple Glaffes,
| or Glaffes of Steel, but all other Bodics , which
may reprefent the vilible Image of things, by

reafon
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realon of their refle&ion, as Water, Marble,
Metal, or fuch like. Now take a Glafs in your
hand, and make Experiment upon that which
followeth.

Experiments npon flat and plain Glaffes.

Fhﬁ, A man cannot fee any thing in thefe

. Glaffes, if he benot directly and in a pex-
pehdicular line before it, neither can he fee an
Objeét in thefe Glafles, if it be not in fuch a
place that makes the Angle of Incidence equal to
the Angle of Refletion : therefore whena Glafs
ftands upright, that is, perpendicular to the Ho-
rizon, you cannot fec that which is above, ex-
cept the Glafs be placed down flat : and to fee
that on the right hand, you muft be on the left
hand, érec.

* Secondly, AnImagecannot be feen in a Glafs,
if 3t be not raifed abovethe furface of it 5 orplace
2:Glafs upon @ Wall, 'you fhall fee mothing
which is upon the plain of the Wall; and place
it upon a Table or Horizontal Plain, you fhall{ee
nothing of that which is upon the Table.

Thirdly, In a plain Glafs allehatis (een ap-
pears or feems to fink behind theGlafs, as ‘much
as-the Image is before the Glafs, as before is
faid. . 23] -
Fourthly, (Asin Water) aGlafs lying down
flat or Horizontal, Towers, Trees, Men, or any
height doth appear inverfed or upfide-down; and
a Glafs placed upright. the right hand of the
Tinage feetns to bie the left, and the left feems tobe
the right. Fifchly,
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- Fifthly, Will you fee in a Chamber that which
is done in the Street, without being {cen ? Then
2 Glafs muft be fo difpofed, thatthe Line upon

| which theImages come on the Glafs, make the
Angle of Incidence equalto that Angle of Re-
fleCtion.

Sixthly, An height, (as fuppofe D E) may be
meafured by a plain Glafs, as let the Glals be G,
placed down uponthe ground, and let the Eye
beat C, fo far remo- = ToTiay
ved from the Glafs,
that the Eye at C, |
may fee the top of |
the Tower E in the |
' Angle or edge of the
Glafsat 4,but in the
line of refle@ionC4,
then mealure the di- |
flance between your
foot B, and the point
A, and allo thedi- | _| -5

dpc | flance between . the L1 LA A

. | Glafs d,and thefoot: ' oh and

of the Tower D, vized D.  Now as often 23

AB isfound in 4D; fo often doth the heightof

the Tower E D ¢contain the diftance from your

Eye to the foetsviz. G B, fox the Triangles 4, B,

C,and A, D, E, areequal Triangles: thereforeas

B A to A D, fo€B, to ED, or-alicrateclyas
BAtoBC, {o.ADto DE. | %

" Seventhly ,- Prefent a Candle upon a plin

| Glafs, and Jook flaunting upon-it; {o thac the

. Candleand the Glafs be ncarinarightLine, _g]ﬁu

X , ' all

il
| 4
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fhall fce 3,4,5,érc. Images.from one and the ame
Candle

Eighthly, Take two plain Glaffes, and hold

them oneagainft theother, you fhall alternately

fee them oftentimes one within the other, yea
within themfelves, again and again.

Ninthly, Ifyou hold a plain Glafs behind your
head, and another before your face, you may fee
the hinder part of your head, in that Glals which
you hold before your face.

Tenthly, You may have a fine Experiment if
you place two Glaffes together, that they make
an acute Angle, and (o the leffer the Angle s, the
more apparances you fhall fee, the one dire, the

other inverfed,the one approaching,and the other i

xetiring,
Eleventhly, Itis a wonder and aftonifhment to
fome, to fee within a Glafs an Image, without

Knowing from whence it came, and it may be |
done many ways : as placea Glafs higher than |

the Eye of the Beholder, and right againft it is

fome Image ; fo it refteth not upon the Beholder, |
but doth caft the Image upwards. Then place |

another object, fo that it refleék, or caft the Image
downward to the Eye of the Spe@ator, without
perceiving it being hid bthing fomething , for
then the Glafs will reprefent a quite contrary
thing,cither 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-

fideof a Glafs,ordrawn any Image upon it, it will |

appear before s an Image, without any.appears
ance or portraiCture to be perceived.

Grami-

nd th
e,
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Eramination.

' His Twelfth Arxticle of engraving an Image be-
bind the Glafs, will be of no great confequence
becaufe the lineaments will feem [0 obfcure 5 but if
there were painted fome Tmage, and thew that covered
according to the ufual covering of Glaffes bebind, and
{6 made up like an ordinary Looking-Glafs, baving
an Image in the middle, in this refpet it wosld be
Jufficiently pleafant : and that which wonld admire
theignorant, and able to exercife the moft fubtsleft,
and. that principally if the Glaff be in an obfcure
place, and the Light which is given to it be fome-
what far off.

Hirteenthly, Place 2 Glafs nedr the floor of
a Chamber, and make 2 héle chrough the
place undex the Glafs, {o that thofe which are be-
low may not perceive it, and difpofe. a bright
Image under the hole; fo that itmay caft his {pe-
cies upon the Glafs, and it will caufe admiration
to thofe which are below that know not the caufe:
The (ame may be done by placing the Image in 2+
Chamber adjoyning, and fo make it to be feen
upcn the fide of a Wall. | R
Fourteenthly, In thefe Channel-Images which

fhew one fide 2 DeathsHead, and another fide a

fair Face, and right before forge other thing s it
is a thing evident, thathttting a plin %?fs
A a 18C=

R R L &

- s . e S R i e i B s

i | e e e Vi, g 10 i Y




146 @atbemaﬁtai Becreation:

fidewife to thisImage, ypu fhall {ee it na con- s
trary thing, than that which was prefented be- i’
fore fidewile. e
Fifteenthly, Lafily, It isa fine fecret to prefent more
unto a plain Glas Writing with fuch indufiry, ﬁltg
thar one may read it inthe Glafs, and yet out of o il
the Glafs there is nothing to be known, which ikt
will thus happen, if the Writing be writ back- ﬁ“’*i
ey

ward » but that which ismore firange, to fhewa
kind of Writing toa plain Glafs, it hall appeara-
nother kind of Writing both againft fenfe and
forms as if there were prefented to the Glafs
WEL, it would fhew it MET 5 if it were writ-
ten thus, MIV, and prefented to the Glafs, it |
would appear thus VIM 5 for in the firft, if the |
Glafs lie flat, then the things are inverfed thatare |
perpendicalar to the Glafs 5 if the Glafsand the
Object be upright, then that on the right hand is
turned to the left, as in the latter.

And here T ceafe to {peak further of thefe plain
Glafles, eitherof the admirable multiplications,
or appearances, whichis made ina great number
of them; for tocontent the fightin thisparticu-
lar, one muft have recourfe to the Cabinets of
Great Perfonages who inrich themfelves with
moft beautiful ones. |
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Experiments upor’ Gibbous or Cowvex: Spherieal
Glaffes. | |

]F they be in the formof aBowl, or part of a
great Globe of Glafs, there is fingular con-

ten tment to conternplate on them.
- Firlt
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Firft, Becaufe they prefent the Objeéslefs and
more gracious, and by how much more the Ima-
ges are feparated from the Glafs, by fo much the
more they diminifh in magnitude.

Secondly, They that fhew the Images plaitirig,
or folding, which is very pleafant, efpecially
when the Glafs is placed down, and behold in it
fomeblanching, fecling, €c. Theupperpartofa
Gallery, the porch of a Hall, éc. forthey willbe
reprefented asa great Veflcl having more belly in

| the middle than at the two ends, and Pofis and
| * Joifts of Timber will feem as Ciscles.
‘Thirdly, That which ravifheth the Spirits by
. the Eye, and which (hames the beft Perfpedive

Painting thata Painter can make, is the beautiful
contraction of the Images, that appear within
the fphericity of thefe fmall Glaffes : for prefent
the Glafs to the lower end of a Gallery, or at
the Corner of a great Court full of People, or to<
wardsa great Stxeet, Church, Eqrtification, an
Army of Men, toawhole City ; all .the fair Ar-
chitecture and appearances will be feen contra@s
ed within the circuit of the Glafs with fuch vari-
ety of Colours, and diftinétions in the leffer
parts, that I know notin the world what is more
&ﬁimbh tothe fight, and pleafant to behold, in
which you will not have an exact proportion,but
it will be variable, according to the diftance of the
Object from the Glafs.

L2 Experi-
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“Experiments upon bollow or concave [pherical Glaffiss

]’ Have heretofore fpokén how they may burn,
being made of Glafs or Metal, it remains
now that I deliver fome pleafant Qfes of them,
which they reprefent unto our fight ; and {o much
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 as a
~ fegment of fome be made Citcle or Orb.

Crammation,

N shis we may obferve that a Section of two,three,
or four Inches in Diameter, may be fegments of
Spheres, of twa, three,or four foots’ nay of fo many
fadom, for it is certain that among(} thofe which com-
prebend a great portion of a leffer Sphere, aud thofe
which comprebend a little fegment of a great Sphere,
whetber they be equal or not in feltion, there will hap-
pen an evident difference in one and the fame Experi-
ment, intbe number, fituation, quantity and figure
of the Images of one or many different objelis, and in
burning there is a great difference.

]\ Aginus, in alittle Tractate that he had up-
on thele Glaffes , witnefleth ot himlielf

that he had caufed many to be polifhed for fun- §
| dry |
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dry great Loxds of Iraly and Germany, which
were {egments of Globes of two, three, and four
foot diameter; and I with you had fome fuch-
like to fee the experiments of that which follow-
eth; it is not difficult to have fuch made, or

bought here in Town, the contentment herein

would bear with the coft.

Eramination,

T Ouching Maginus be bath nothing aided us 10

the kiowledge of the truth by bis Exirait aut
of Vitellius, but left 3t 5 expeliing it from otbers,
yather than o be plunged in the fearch of it himfelf
‘affeéiing rather the forging of thematicr, and com-
‘pofirion of the Glaffes, than Geometrically to eftablifb
their Effedts.

I:ft therefore inconcave Glaffes, the Images

" are fometimes feen upon the furface of the
Glaffes, fometimes as though they werc within
it and behind it, deeply funk into it, fomctimes
they are feen before,and withous the Glafs, fome-
times between the Objeét and the Glafs; fome-
‘times in the place of the Eye, fometimes farther
from the Glafs than the Obje&t is: which comes
to pafs by reafon of the divers concourle of the
beams, and change of the place of the Imagesin
the line of refleGion.
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i

He relation of thefe appeayances paffl current a-
mongft moft men, but becaufe the Curious may

Hot receive prejudice in their Experiments, [ometbing
ought to be (aid thereof, 10 giveit a more lively touch :
i the true canfes of thefe appearances, in thé firft
Praceit is impoffible that the Image can be upon the
Juiface of the Glals, and it isa principal point 10
declare truly in which place the Image is [een in the
Glafs : thofé thst are more learned in Optical knon-
ledge affirm the contrary,. and Nature it [elf gives it
@ certain place according toits pofition, being always
Jeen in she line of Refleétion which Alhazen, Vicel-
Lius, and others fullof great knowledge, have confirm-
ed by their Writings : but in their particular they
were tog much occupied by the Authority of the An-
cients, who were not [afficiently circumfpect in expe-
rience, upon which the principles of this fubjet onghs
*0 be built, and fearched notfully into the true canfe
of thefe appearances, Jeeing they leave unto Pofteri-
vies many falfities in their Writings, as thofe that
fokioroed them for the moft pars fell into the like errors.
" As for the Yonages to bide in the Eye, it cannot be,
but is impertinent and abfird s but it flloweth that
by bow much nearer the Objcc approacheth to the
Glafs, by fo much the more the appearances’ feem 20
come to the Eye: andif the Eye be without the point
of concomfe, and she ObjecE alfos s long as the Ob-
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jeli approacheth thereto, the reprefentation of the 1-
mage cometh near the Eys, but paffing the point of
conconrfe, it goes back agatn : Thefe appearances thus
approaching, do not 2 little aftonifh th fe whi b ar:
ignorant of thecanfe : they are inverfed, if the Eye
be without the point of concourfe wntil the Objedt be
within, but coutrarily if the Eye be betreen the point
of concourfe and the Glals, then the Tmages are di-
reéi ; and if the Eye or the Qbject bein the point of
concourfesthe Glafs will be enlightened, andthelma-
ges confufed, and if thevewere but a fpark of firein
the [aid point of concowrfé, all the Glals would feem
a burning fire-brand, and we dare [ay it wonld oc-
cur without chance, andin the night be the mojt cer~ .
tain and fubtilet light that can be; if a candle were
placed there. Aund whofocver. fhall enter into the
fearch of the truth of new Experiments in this [ub-
jeély without doubt be will confirm what we bere
[peak. of, and will find new Lights with 2 convenia-
ble pafition 11 the Glafs, be will bave refleCizon of

- guantities of Trash; and fine Secrets in Natiure, yet
#ot knorwn, which he may eafily comprebend if be bave
but an indifferent fight, and may affure bimfelf that
the Images cannot exceed the fight, nor trouble gix-d
thing too much abfurd so Natsre.

And it is an abfolute verity in this Sciencesthat the

Eye being once placed in the line of Refleéiion of any
Object, and moved in the [ame line: the Qbjed i
feen in one and the fame place immutable 5 or if the
Image and. the Eye move in their ovn lines the re-
prefentation inthe Glaft feems to inveft it felf conti-
uually with 2 different fignre.

L4 Now
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-‘N Ow the Image coming thus to the Eye,
. thofe which know not the fecret, draw
their Sword when they feean Image thus to iffue
out of the Glafs, ora Piftol which fome one holds
behind: and fome Glaffes will fhew 2 Sword
wholly drawn aut, feparated from the Glafs, as
though it were in the Air : and itis daily exerci-
fed, thata man may touch the Image of his hand
or his face out of the Glafs, which comes out the

farther, by how much the Glafs is great, and the
Centre remote, A

Eramination,

Nﬂrr that a Piftol being prefented to a Glaff be-
hind a man, fhould come on of the Glafs, and
make him afraid that [Fands before, [eeming 10 fhoot
at bim, this cannot be: for no Objeci whatfoever pre-
[ented to a concave Glafs, if it be not mearer 1o the
Glafs than the Eye is, it comes not out 0 the fight of
the partys therefore be nceds not fear that which is
{aid to be bebind bis back, and comes ot of the Glafs 5

for if it dth come ont, it muft then neceffarily be be-

fore bit face, [oin a concave Glaf whofe Centre is
far remote, if a Sword, Stick, or fuch-like, be pre-
fénted to the Glafs, it fhall torally feern to come forth
of the Glafs, and all the band that holds it.  And
here generally mote, that if an Fmage be feen to iffue
gus of the Glaff 1o come topards the face of any one

that
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Mathematical Receeation. 153

that tands by, the Object fhall be likewife feen 1o
thraft m:mrae: that facein the Glaft, and may eafi-

Iy be known to all the ftanders by : fo, many perfons
| ftanding before a Glaft; if one of the company 1ake a

Sword, and wouldmake it iffue forth towards any
other that ftands there, let bim chufe bis Image in
the Glafs, aud carry the Sword right towards it, and

: | the effeli will follew.  In like manner oues band be.
ol |

#1g prefented to the Glafs as. it is thruft towpards the
Centre, [0 the reprefentation of it comes towards it,
.and [0 the bands will [eem to be united, or 2o souch
one anotber.

Rom which may be concluded,if fucha Glafs

be placed at the feeling or planching of a

Hall, fo that the face be Horizontal, and look
downward ; one may fee under it as it were a man
hanging by the feet, and if there were many pla-
ced {o, onecould not enter into that place with-

| yend not near tothe Head of him that is under it it

out great fear or {caring : for one (hould fee many
men in the Air as if they were hanging by the feet.

} | i

Cramination. .

Tﬂmfﬁng @ Glafs ticd at o Sceling or Plan-
ching, that one may fee a man hang by the
Feet in the Airy and [0 many Glaffes, fo many Men
may be fecn : without cantion this # very abfurd, for
if the Glafs or Glaffes be not [o great that the
Centre of the Sphere upon which it was made, ex-

will
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will ot pleafintly appear 5 and though the Glals
fould beof that capacity that the Lentre did extend
o far, yet will not the Images be feen to them wwhich
are from the Glafs, but onely to thofe which are under

3t or mear wnto it + and to them it will notably appear.

Aud it would be moft admirable to have a Gallery
vanlted over with [wch Glaffes, which wonld won-
despully aftonifp any ome that enters into it s for all

the things in the Gallry would be feei 20 hang in |

she Air, and you conld not walk witbont encounter-
sng Airy Apparitions.

Q"chmdly,, In flat or plain Glaffes theTmage is
) feen equal tohis Object, and to reprefent a
whole man, there ought to bea Glafsas greatas
the Image 15 : In<convex Glaffes the Images are
feen always lefs, in concave Glafles they may be

feen greater or lefler, but not truly proportion- |

able by reafon of the divers refle€tions which con-

tradks or enlargeth the Species: when the eye is
between the Centre and the {urface of the Glals,

the Image appears fometimes very great and de-

¢ormed ; and thofe which have but the appear-
ance of the beginning of a Beard on their Chin, |
may chear up themfelves to {ee they have a great |

Beurd; thofe that feem ro be fair, will thruft a-
way the Glafs with defpight,becaufe it will trans-
form their beauty : thofe that put their hand to

the Glafs, will fecm to have the hand of a Giant,'

and if ‘'one puts his figger to the Glafs, it will be

feenasa great Pyramide of Fleth, inverfed againtt
Thirdlf; |

his finger.
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Pathematical Becveation, 155
Thirdly, Itis a thing admirable that the Eye
being approached to the point of cencourfe of
the Glafs, therewill be feen nothing but an in-
termixture or confufion: but retiring back a lit-
tle from that point (becaufe the Rays do there
meet) he fhall (ee his Image inverfed, having his
- Head below, and his Feet above.

Fourthly, The divers appearances caufed by
the motion of Objects, cither retiring or ap-
proaching : whether they wrn to the right hand
or to the left hand, whether the Glafs be hung a-
gainlt a Wall, or whether it be placed upon a
Pavement, as allo what may be repreiented by
the mutual afpect of Concave Glaffes, with plain
and Convex Glafles : but 1 will with hilence pafs
them over, only {ay {fomething of tworare Ex-
periments morxe as followeth.

The firft is to repreflent by help of the Sun fuch
letters as one would upon the front of a houfe, fo
that one may read them : Muginis doth deliver
the way thus : Write the Letters, faith he, {ufh-
cientlybig, but inverled upon the furface of the
Glals, with fome kind of colour, or thefe Let-
ters may be written with Wax, (the calier to be
taken outagain) for then placing the Glafs to
the Sun, the Letters which are written there will
be reverberated or reflcted upon the Wall : hence
1t was perhaps that Pythagoras did promile with
this invention to write upon the Moon. .

In the {econd place, how a man may fundry
ways help himfelf with fuch a Glafs, with alight-
ed Torch or Candle, placed in the point of con-
courfe of inflarnmation, which is near thefourth
o part
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t of the Diameter 3 for by this means the
Jight of the Candle will be reverberated into the
Glafs, and will be caft back again very far by pa-
sallel Jines, making fogreat a light that one may
deaxly fee that which is done far off, yea in the
campof an Enemy ; and thale which fhall fee
the Gla(s afar off, will think they fcea Silver Ba-
§n nlightened, or a fire more refplendent then
¢he Torch. It is this way that there are made
certain Lanthorns which dazel the Eyes of thofe
which come againft them 5 yet it ferves fingular

well to enlighten thofe which carry them, accom-

modating a Candle with a little hollow Glals, (o
that it may {ucceflively be applied to the point of

inflammation.
In like manner by this refleGted Light one may

read far off, provided that the Letters be indiffe-
yent great, 25 an Epitaph placed high, or in a
place ebfcure s or the Letter of a Friend which
dares not approach without peril or fufpition.

@mmit_tatinm

His will be fearce [enfible upon a Wall remote
from the Glafi, and bt indifferently feen up-

om & Wall which i near the Glafs, and withal it muft
ke i obfeurity or fhadowed, or elfe it will nat be feen.
To caft Light in the night 10 a place remote, with a
Candle placed in the point of conconrfe or inflammas

tion, i oneof the moft norableft Properties which can
be
e,
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gpathematical Recreationn. 157

be fhewn in a concave Glafs : for if in the point of
inflammation of a Parabolical Seftion, a Candle be
placed, the Light will be reflecied by Parallel Lines,
as & Column or Cylinders butinthe Spherical Sefti-
on it if defeCiivein part, the beams being not united
i one puint, but fomewhat [cattering : notwithfi sy~
ding it cafteth a very great beautiful Light.

Aftly, Thofe which fear to hurt their fighe

by theapproach of Lamps or Candles, may*

by this artifice place at fome ‘corner of a Cham-
ber a Lamp with a hollow Glafs behind it, which
will commodiouily refle& the Light upon a Ta-
ble, ortoa place affigned: fo that the Glafs be
- fomewhat railed to makethe Light to ftreek up-
on the Table with ftharp Angles, as the Sun doth
when it is but alittle elevated above the Horizon,
for this Light fhall exceed the Light of many
Candles placed in the Room, and be more plea-
fant to the fightof himthat ufechic.

Of ather Glaffes of Pleafure.

Irft, The Columnary and Pyramidal Glafles
that are contained under right lines, do re-
prefent thedmages as plain Glafles do, and if they
bebowing, then they reprefent the Image as the
concave and convex Glaffes do.
- Secondly, Thofe Glaffes which are plain, but
have afcents of Angles in the middle, will thew

one to have four Eyes, twe Mouths, two Nofes,
e,

Exami-
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Cramination,

Hefe Experiments will be found different, ac-
cording to the diver[e mieeting of the Glaffes,
which commonly are made [cuing-wife at the end,
by which there will be two divers [uperficies in the
Glafl, making the exterionr Angle fomewhat raifed,
at the interiawr onely one [uperficies, which may be
covered according to ordisary Glaffes to caufe @ re-
fleciion, and [0 it will be but one Glaff, which by re-
fraltion according te the different thickne(s of the
Glafs, and different Angles of the feuing form, da
differently prefent the Images to the Eye,as four Eyes,
fwo Mouths, two Nofes 5 fometimes three Eyes, one
Mouth, and one Nofe, the ene large, and the other
long, fometimes two Eyes onely, with the Month and
the Nofe deformed, which the Glafs (impenitrable)
will not fhew.  And if there be an interiour folid
Angle, according tothe differenceof it, (Cas if it be
more fharp) there will be reprefented two diftinit
double Images, that i, two entire Vifages, and as the
Angle is open, by fo much the more the double Ima-
ges will reunite, and enter oxe within another, which
will prefens [ometimes @ whale Vifage extended. at
large, to bave four Byes twa Nofes, and two Mosths :
and by moving the Glafs the Angle will vanifh, and
[othe two [uperficies wwill be turned into one, and the
duplicity of Images will alfo vanifh, and appear bus
one onely : and this is eafily experimented with IH}I’!
little
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Tistle Glaffes of Steely or fuch-like, [> united thas
they make divers Angles and Inclinations.

Hirdly, There are Glaffes which-make men
T {feem pale,red,and coloured in divers man-
ners, which is cauled by thedye of the Glafs, or
the diverfe refra&ion of the Species : and thofe
which are made of Silver, Latin, Steel, éc. do
give the Images a diverfe colouralfo. In which
_one may fee that the appearances by fome are
made fairer , younger, or older than they
‘are; and contrarily others will make them foul
and deformed, and give thema contrary vifage :
for if a Glafs be cut as it may. be, or if many
pieces of Glafs be placed together to make a cone-
veniable reflection: there might be made of a
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 1 fhould fay all that which might be faid
upon the property of Glaffes, I will therefore
conclude this Difcourfe of the properties of thefe
Glaffes, with thefe four recreative Problems fol-
lowing. '
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PROBLEM LXXVIIL

How 1o [bew to one that is [ufpitions what i dome i}r..
anotber Chamber or Room, notwithjtanding the
interpafitson of the Wall

~Or the performance of this, there muft be
placed three Glaffes in the two Chambers,

of which one of them fhall be tied to the plan-

ching or feeling, that it may bc comrhon to coi-
municate the Species to each Glafs by reflection,
there being left fome hole at the top of the Wall
againft the Glals to this end : the two other Glaf=
fes rhult be placed againft the two Walls at

- gight Angles, @s the figute here {heweth at B
‘and C. :

Thenthe fight at E by the linie of incidefice
F E, (hall fall upon the Glafs B 4, and refle&

upon the fuperhcics of the Glafs BC, in the

point G5 fo that if

thould(ec E, and E
would refle@ upon
T . .| thethird Glafsin the

tak oRF ’
~ point Hyand the Eye
b | 22 | that isat L will fee

' the Image thatisat E

T‘ A in the point of the

" Catheti;which Image
| {hal

e ,; _ithr: Eye be at G, it |
. f [0

E)'l' |
mayd
Diten,
Wall
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fhall come to the eye of the fufpicious, iz at L.
by help of the third Glafs, npon which is made
thefecond refletion, and {obringsunto theeye
the object, though a wall be between it

COROLART 1.

:BY this invention of RefleCtions the befiegers
of a Town may be {een upon the Rampart :
notwithftanding the Parapet, which the belieged
. may do, by placinga Glafs in the hollow of the
Ditch, and placing another upon the top of the
Wall, {o that the Line of Incidence coming to
the bottom of the Ditch, make an Angle equal to
the Angleof Reflection, then by this ficuation and
refletion, the Image of the beliegement will be
feen to him is upon the Rampart.

COROLART 2.

Y which alfo may be inferred, that the fame

Refle@tions may be feen ina Regular Polygon,

and placing as many Glaffes as there are fides,

counting two for ones for thenthe object being

{et to one of the Glafles, and the eye in the other,
the Image will be {een eafily.

GiEO0 LARY 3

Arther, notwithffanding the interpofition

of many Walls, Chambers, or Cabinets, one

may fee that which paffeth through the moft
remoteft of them, by placing of many Glafies,
a5
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as there are openings in the Walls, making them
to receive the incident Anglesequal : that is, pla-
cing them in fuch fort by fome Geometrical affi-
ftant, that the incident points may mcet in the
middle of the Glaffes: but hereall the defeG will
be, that the Images pafling by fo many refle&ions,
will be very weak, and fcarce obfervable.

PROBLEM LXXIX.

How with a Musket to firike a mark, not looking ta-
wards it, as exall as one atming at it

S let the Eye beat O, and the mark C, place

a plain Glafs perpendicular as 4 B, {o the

mark ¢ fhall be {een in Catheti C 4, viz. In D,
7 and the Line of Re-

let the Musket F E,
b B upon a reft, be mo-

L~ ved to and fro, until
it be {een in the line
O D, which admit to
be HG, fo giving fire
to the MusKet,it (hall
undoubtedly firike
the Mark.

CORO-

fle&tion 15 D, now’
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COROLARIES.

From which may be gathered, that one may exadlly
fhoot onst of & Musket 1o a place which is not feen,”
being bindered by fome Objtacle, or other inserpo,.
fitionts 4 ) ‘

§ let the Eyebe at M, the mark C, and the
Wall which keeps it from being, feen, ad-

mitto be @R, then .
fecnpaplanGlals, §n_ .. | = ‘¢
as A B, and let the :F | H |
Musket be G H, pla= |
ced upon his refi B
0. Now becaule the
mark ¢ isfeenatD, |
move the Musket to
and fro, until it doth
agree with the Line R 155
of Refle&tion M B, which fuppole at L I, {o fhall
it be truly placed, and giving fire to the Musker,
1t fhall not fail to firike the {aid mark at C.

——F # . - - : e
2 Sy, oy - X o 3 N T S i —
R L 4
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PROBLEM LXXX,

=
i

How to make an Image to be [een hanging in $he air
baving bis Head damnmm{f. o8 ;

- nsisl -
e e o e A=t o g L T 1 s

Ake two Glafles, and place them at righe
Angles one unto the other, as admit 4 B,

and C B, of which admit C B Horizontal, and
M 2 let
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let the Eye be at H, and thE Objeé or Image to

be D E; {o Dwillbe
refleGed at F, fo to
N, foto H-'E: then
atG; foto M, and
then to H, and by a

y

L

double refletion E
D will feem in @R,
the higheft point D
in R,and the point E
in @ inverfed as was
faid, takmg'ﬂforthe head,and E for the fect s fo
it will be a man inverfed, which will {feem to be
flying in the air, if the Imagr: had wings untoit,
and had fecretly fomemotion: and if the Glafs
were big enough to receive many Reflections, it
would deceive the fight the more by admiring
fhe changing of colours that would be {cen by
that motion.

—--h--.‘-..q-n- %--._.___.___‘_ il

r |
j_?"“"""“ﬁ"""*:" 1[

PROBLEM LXXXI

How to make @ Company of reprefentative Souldiers
feem to be a Regiment, or bow few in number may
be multiplied to feem to be many in number.

O make thﬁ Experiment upon men, there
T muft be prepared two great Glaffes s butin
ftead of it we will fuppofe 2 lefler, asG H, & F I,
one placed right againlt another pErpt:ndlcuIar to
the Forizon, upon a plainlevel Table ; aﬂtv;cc:t:
whic

e
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which Glaffes let S

therc be ranged in Ny
Battalia-wife upon | { i
the fame Table a ST ¢ v
number of {mall men
according . tor the

fquare G, H, I, F, or

in any other form or

polture : thén may

you evidently fce how the (aid Battel will be
multiplied and feem far bigger in the appearance,
thanit is in effect. .

COROLART.

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
{uch-like things, or there being put into it Sil-
ver, Gold, Stones of luftre, Jewels, &re. and the
Walls of the faid Cabinet being all covered; or
hung with plain Glafs ; thefe vifibles will appear
manifoldly increafed, by reafon of the multipli=
city of reflections ; and at the opening of the{did
Cabinet, having (et fomething which mighc hide
them from being feen, thofe that lock into it will
be aftonifhed to fee fo few in number, which bes
fore feemed tobe fo many. |
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2 be prd

Tad

| FROBLEM LXXXIL the
"_; : fﬁ.'l' i-ll

|  Of fine -and pleafans Dyals. i' '
ik 4

Ci)uld you choofea more tidiculous one than ;|
the matural Dyal written amongft the Greck u“e,,
Epigrams, upon which fome found Poet made 1 bl
verles, thewing that a man carrieth about himy | L
always a Dyal in his Face by means of the Nofe this ¢
and Teeth? And is not this a jolly Dyal ? For .:f;.i;:.
he need not but open the Mouth, the Lines fhall ettt
be all the Teeth, and the Nofe fhall ferve for the leen:

Style, g, o
- the i

_ Of & Dyal of Herbs. I:]rr_a
An you have a finer thing in a Garden, orin mih

the middle of a Compartment, than tofee ado

the Lines and the number of Hours reprefented

with little buthic Herbs, as of Hyfop, or fuch 0f s

My B which is proper to becut in the borders; and at
i the top of the Style to have a Fan to fhew which W

i e way the wind bloweth ? This is very pleafant |

and ufefiil. :

Of the Dyal apon the Fingers and the Hand, §Cy

S it not acommodity very agrecable, whenone ¥ i

is in the field or in fome village; without any e |
other Dyal, to fee onelyby the hand what ﬂf] th; L
clock

|
! J
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clock it is ? which givesit very near; and may

be practifed by the left hand, in this manner.
. . Takea Straw or like thing of the length of
the Tudex, or the fecond finger hold this Straw
very right beétween the Thumb and the fore Fin-
get, then ftrecch forth the hand, and turn your
back and the palm of your hand towards the
Sun s fo that the thadow of the mufcle which is
undéz the Thamb touch the Line of Life, which
is between the middle of the two other great
Lines, which is feen in the palm of the hand,
this done, the end of the fhadow will fhew what
of the clock it is : forat theend of the firft Fin-
ger it is 7 in the morning, of 51n the evening, at
the end of the Ring-Finger it is8 in the morn-
ing, or 4 in the evening; at théend of the Lit-
tle Finger o firlt Joynt, it is o in the morning,
or 3 in the afternoon; 10and 2 at the {econd
Joynt, ¥1and rat thethird Joynt, and mid-day
m the Line following, which comes from the
end of the Index.

“Of & Dystwhichwa abont an Obelisk ar Rowe,

=7 As not this a pretty fetch upon a Pave-

V. ment, to choofcan Obelisk foxr a Dyal,
Having 106 fost in height, without removing the
Bafis of it ? Pliny affuresus in his 26 Book and
8 Chap. that the Emperour Augufius having ac-
cotomodated inche Field of Marsan Obelisk of
ghisheight, he made about it a Pavement, and by
dhie i 1y of Manilins the Mathematician,there
wete énchaced matks of Copper upon the Pave-
M 4 ment,
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ment, and placed al-

fo%n Apple of Gold

2%, | upon the top of the
@ faid Obelisk,to know

& the hour and the

,f courle of the Sunm,
& with theincreafe and

Z : decreafe of days by

—— SRER the fame fhadow :
and in the fame manner do fomeby the (hadow of
their head or other Style, make the like Experi-
ments in Aftronomy. \ 2]

Of Dyals with Glaffes.

I_'JTafungr writes,as Cardanis xeports,that long a-

go there were Glaffes which ferved for Dyals,
and prefented the face of the beholder as many
times as the hour ought tobes 2 if it were 2 of
the clock, g ifit were g, éc. But this was thonght
to be done by the help of water, & not by Glaffes,
which did leak by little and little out of the veffel,
difcovering firft 1 Glafs, then 2 Glafles, then 3,4.
5 Glafles,éc. to fhew fo many faces as there were
hours, which was onely by leaking of water. =+

Of a Dyalwhich hath a Glafs in plgce of the Style,

/ Hat will you fay of the invention of Ma-

thematicians,which find out daily fo ma-

ny fine and curious Novelties? They havenowa

way to make Dyalsupon the Wain{cot or Secling

of a Chamber,and there where the Sun can {Eevcr
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- dows refleéi caft upon a plain oppofite : and it is need=
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- fhine, or the beams of the Sun cannot direély
| firike : and this is done in placing ofa little Glafs

in the placcof the Style, which reflecteth the
light with the fame condition that the fhadow of
the Style (heweth 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 end of the Style a piece of plain Glals. The
Almains ule it much, who by this way have no
greater trouble, but to put their Nofes out of

their Beds aud fee what a clock it 1s, which is

refle¢ted by alittle hole in the Window upon the
Wall or Sieling of the Chamber.

Cramination.

IN this there are two Experiments confiderable, the
firft s with a very listle Glafs placed [5 that i
may be open to the Beams of the Sun, the other bath
refpeci to a fpacions or great Glafs placed to a very lit-
tle bole, fothat the Sun may fbine on ity for thesw the
{hadow which is caft upon the Dyal is converted into
beams of the Suiry and will reflect and be caft upon a
Plain oppofite 2 and in the other it és a bole in the

- Window , or, fuch-like , by which may pafs the

| Beams of the Sun, which reprefent the extremity of
| 2he Style, and the Glafs reprefenteik the plain of the

Dyal, wpon which the beams being in manner of [ba=

ful that in this fecond way the Glafs may be fpacious,
a5 befores torveceive the delineament s of the Dyal.
' i Ol-‘bff*

e R = - - L
i il N o e - 3
- == S B e i =

|

- a
= et E
e g i, e P S e el e e e gt



170 -gpathermatical Recveation,

Of&frwiﬁ yore may draw the Lineaments of a Dy-

&l npon any plain Looking-Glafs which veflecieth the

San-beams., for the applying a Stylé or a Pearl at the
extremity of its and placed to the Swn, ibe refleétion
will be anfwerable to the delineaments o the Glafi :
but bere note, that the Glafs ought to be great, and [o
the delineaments thereon.

But that which it moft Noble; i to draw bouy+
Lines wpon the ows-fide of the Glafs of & Window,
and placing a Style thereto upon the out-fide, the
fhadow of the Style will be feen witlhins and [v you
bave the bour more certain, withous any difficulty.

Of Dyals with Water.

Uch kind of Dyals were made in ancient
times, and alfo thofe of Sand: before they

had skill to make Sun-Dyals, or Dyals with
Wheels : for they ufed ¢o filla Veffel with Wa-
ter, and having experience by trial that it would
sun out all in a day, they did mark within the
Veflel the hoursnoted by the ranning of the Wa-
ters and fome did fet a pieceof light board in
the Veflel to {wim upon the fop of the Water,
carrying a little Statue, which with a fmall flick
did point out the hour upon a Column ot Wall,
figured with hour-notes, as the Veflel was figus
tred within,

Vitravims writes of another manner of Wacers
Dyalmore difficult 5 and Baptifts a Porta amoonght
his Natural Secrets, delivers this Invention fol
Jowing : Take a Veffel full of Waterlike a Cala
dron, and another Veffel of Glafs like unto'a Bell,

(with
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(with which fome accuftom to cevér Melons) and
fet this Veffel of Glafs be almoft as great as the
Caldron, having a ~— -~ . —

{mall holeat thebot- - '=-# ¢ {1

tom, then whenitis .

placed upon the wa-
ter, it will fink by
little and little: by |
this one may mark § _
the hours on the fur- ==

face of the Glafs to , :
ferve another time.  But if at the beginning one..
had drawn the water within the fame Veflel of
Glafs in fucking by the little hole, the watex
would not fall out, but as faft as the air would
fucceed it, entering flowly at the litele hole: for
contrarily the hours may beediftinguifhed by di-
minution of water, or by augmentation,

Now it feems a fafcr way that the water pafs
out by dropand drop, and dropinto a Cylindr-
¢al Glafsby help of a Pipe: for having marked

.§ the exteriour part of the Cylifider in the hotr-

8 notes, the Water it felf which talls within 1c will
fhew what of the clock it is, farbetter than the
ranning of Sand; for by this may you have

wil§ theparts of the hours moft accurateé, which com-
monly by Sand isnot had ; and to which may be
added the hours of other Countrics with greater
eife, And herenote, that as foonas the Water is
| out of one of the Glaffes, you may tafn it over
into the fame again out of che other, and (o let it

| yunanew.
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e

PROBLEM LXXXIIL
Of Cannous or great Aptillery.

Sculdiers and others would willingly fee this Pro
blem, whick contains 3 or 4 fubtile Queftions.

I.

Tbe firft is, How to charge a Cannon without Powder.

TH'{S might be done with air and water only,
having thrown cold water into the Can~
non, which might bg {quirted forceably inby the

clofure of the mouth of the Picce, that fo by this
preflure the air might more condenfe 5 then ha-
ving a round piece of Wood very juft, and eiled
well, for the better to flide, and thruft the Bullet
when it fhall betime: This piece of Wood may
be held faft 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 the pole be quickly loofened, for then
the air fearching a greater place, and having way
now offered, will thruit out the Wood and the
Bullet very quick : The Experiment which we |
have in long Trunks fhooting out pellats with §
air only, fheweth the verity of this Problem.

2. In
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24

| Inthe ficond Queftion it may be demanded, Hop
miech time doth the Bullet of & Cannon fpend in
the air before it falls to the ground ?

He Refolution of this Queftion depends up~
on the goodnefs of the Picce and Charge

thercof, feeing in each there is great difference.
It is reported that Ticho Brabe, ani the Land(grave
did make an Experiment upen a Cannon in Ger-
many,which being charged and fhot off;the Bullet
fpent 2 min. of time
in the air before it T
fell: and the diffance ¥ K
was a German mile, ¢
which diftance pro- “Af=
portionated to an [~
hours time, makes s
120 Italian miles.

It the third Queftion it may be asked, Hors it comes

20 pafs, that a Cannon fhooting upward, the Bulles
* flies with more violence than being fhot point-
~ blauk, or hooting downward 2

IF we regard the effeét of a Cannon when it is
4 tobatter a Wall, the Queftion is falfe, feeing
1t 1s moft evident that the blows which fall
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Perpendicular upon a2 Wall, are more violent than
thofe which ftrike byas-wife or glancingly.

But confidering the firength of the blow on-
ly, the Queftion is moft true, and often experi-
mented to be found true ; a Piece mounted at the
bett of the Randon, which is near half of the
right, conveys her Bullet witha fargreater vio-
lence than that which is fhot at point blank, or
mounted parallel to the Horizon. Thecommon
rcafon is, that fhooting high, the fire carries the
bow! a longer time in theair, and the air moves
morxe facil upwards than downwards,becaule that
the airy circles that the motion of the Bullet
makes, are {ooneft broken. Howfoever this be
the general Tenet, it is curious tofind out thein-
equality of moving of the air 5 whether the Bul
let fly upward, downward, or right forward, to
produce a_f{enfible dufference of motion 5 and
{ome think that the Cannon being mounted, the
Bullet prefling the powder maketh a greater yeft+
ftance, and (o caufethall the powder to be infla-
med before the Bullet is thrown cut,which makes
it to be more violent than otherwife it would be.
When the Cannon is otherwife difpofed, the con-
trary arrives, the fire leaves the Bullet, and the |
Bullet rolling from the Powder refifts lefs : and
it is ufually {feen, that (hooting out of a Musket
charged onely with Powder, to (hoot to amark |

of Paper placed pointblank, that there are feen W

many {mall holes in the Paper, which cannot be |
other than the grains of Powder which did

got take fire : bue thislatter accideng may hap- ¢

pen from the overchasging of the Picee, or the ¢
length
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From which fome may think that a Cannon
pointed right to the Zenith, {hould fhoot with
greater violence than in any other mount or form
whatfoever : and by fome it hath been imagined
that a Bullet {hot in this fathion hath been confi~
med, melted, and loftin the air, by reafon of the
violence of the blow, and the ativity of the fire,
and that fundry Experiments have been made in
this nature, and the Bullet never found. But it
is hard to believe this affertion : it may rather be
{uppofed that the Bullet falling far from the Picce
cannot be difcexned whereit falls, and fo comes
to be loft.

4+

In the fourth place it may be asked, Whether the dif=
charge of a Cannon be fo much the greater, by bow
wauch it is longer ?

T [eemeth at the firft to be moft true, that the
longer the Piece is,the more violent it (hoots :
and to f{peak generally, that which is direction
by a Trunk, Pipe, or other concavity, is conveyed
fo much the more violent, or better,by how much
it is longer, either in refpe of the Sight, Hear-
ing, Water, Fire, @ and the realon {cems to
hold in Cannons, becaufe in thofe that are long,
the hire is retained a longer time in the concavity
of the Piece, and fo throws out the Bullet with
more violence 3 and experience lets us fee that
taking

Mathematical Beceeation, 175

length of it, or windy, or dampnefs of the Pow-
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taking Cannons of the fame bore, butof diverfi-
ty of length from 8 foot to 12, that the Cannon
of ¢ foot long hath more force than that of 8 foot
long, and 10 more than that of ¢, and (o unto
12 toot of length. Now the ufual Cannon car-
fies 600 Paces, fome mare, fomelefs, yea fome
but 200 Paces from the Piece, and may fhoot in-
to {oft carth 15 or 17 foot, into fand or earth
which is loofe,22 or 24 foot,and in firm ground,
about 10 or 12 foot, &e.

It hath been feen lately in Germany,where there
were made Pieces from 8 foot long to 17 foot of
like bore, that thooting out of any piece which
was longer than 12 footsthe force was diminifhed,
and- the more in length the Piece increafeth, the

Jefs his force was:therefore the length ought tobe .

ina mean meafure, and it is often [een the greater
the Cannonis, by fo much the fervice 1s greater :
but to have it too long or too fhort, is not conve-
nient, buta mean propostion of length to be ta-

ken, otherwife the flame of the fire vvill be over- -

prefled vvith Air, vvhich hinders the motion in
refpeét of fubftance, and diftance of getting out.

Fu'.'
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PROBL EM LXXXIV.

Of prodigious Progyeffion and Multiplication of
Creatures y Plants, Fruits , Numbets , Gold,
Silver, & when they are always angmented
by certain proporiion.

¥ YEie we fhall fHew things no lefs admirable
than recreative, and yet lo certain and
éalie to be demonftrated, that there needs not

but Multiplication onely, to try each particular:
and firlt,

Of Grains of Muftard-feed’

Flrﬁ, Therefore it is certain that the increafe
of one grainof Muftard féed for 20 years
fpace, cannot be contained within the vilible
. World, nay if it were an hundred times greater
than it is: and holding nothing befides trom
the Centre of the Earth even unto the Firma-
ment, but onely fmall Grains of Muftard-feed ;
Now becaufe this feems but words, it muft be
proved by Art, asmay be donein this wile: As
fuppoft one Mufiard-feed fowen fo bring forth
a Treeor Branch, in cach éxtendure of which
. might be a thoufand grains: but we till fup-
pofe onely a thoufand in the whole Tree, and
let us proceed to 20 years, every Seed to bring
forth yearly athoufand graims; now multiply<

inﬁ
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ing always by a thoufand, in lefs than 17 years,
you (hall have fo many grains which will furpafs
the {ands, which are able to fill the whole Firma-
ment: for following the fuppofition of Archime-
des ,8 the moft probable opinion of the greatne(s
of the Firmament which Ticho Brabe hath left us;
the number of grains of Sand will be (ufhciently
exprefled with 49 Cyphers, but the numbcr 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: Itis thercforeevident that at the fevens
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 ; what fhould itbe then, if it fhould
be multiplied again by a thoufand for the eigh-
teenth year, and that again by a thoufand for
every years increafe, until you come to the twen-
tieth year? It’s a thing as clear as the day, that
fiich a heap of Muftard-feed would be an hundred
thoufand times greater than the Earth: and bring
onely but the increafe of onc grain in twenty
}'fﬂfﬁ-

Of Pigs.

chondIy, Is it not a ftrange Propofition, to
) fay, That the Great Turk with all his Reve-
nues, is not able to maintain for one years time
all the Pigs that a Sow may pig withall hexRace,
that is, theincreale with the increafe, unto 12,
years ; this feemsimpoffible, yet it is moft tr;:e,

or
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for let us fuppofe and put the cale, that a Sow
bring forth but 6, 2 Males and 4 Females, and
that each Female fhall bring forth as many every
year, during thefpace of 12 years, at the end of
the time there will be found above 33 millions of
Pigs: Now allowing a crown for the mainte-
nance of each Pig for a year, (which is as little as
may be,being but near an half of a farthing allow-
ance for each day) there muft be at leaft fo many
crowns to maintain them one year, viz: 35 milli=
ons, which exceeds the Turks Revenue-by much.

Of Grains of Corn.

THif&Iy, It willmake one aftonifhed to think
. thata Grain of Corn with his increafe fucs
ccffively, for the fpace of 12 years will produce
in Grains 24414062 5000000000000 , Which.

'is able to load almoft all the Creatures in the
| 'World, '

To open which, let it be fuppofed that the
firft year one grain being fowed brings forth 50,

| (but fometimes there is [cen 70, fometimes 100
| fold) which grains fowen the next year, every
| one to produce s0, and fo confequently the
. whole and increafe to be fowen every year, until

12 years be expired , there will be of increale
the aforefaid prodigious fum of grains, wviz.
24414062 5000000000000, which will make
a Cubical Heap of 6258522 Grains every way,
which ismore than a Cubical Body of 31 milés”
e¥ery way: for allowing 4o grains in length to
N 2z each
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each foot, the Cube would be 156463 foot every 1.
way : from which itis evident that it there were | |

two hundred thoufand Cities as great as London,
allowing to each 3 miles {quare every way, and

100 foot inheight, there would not be fufficient f hi:

room to contaih the aforcfaid quantity of Corn :
and fuppole a Bufhel of Corn were equal unto two
cubick feet,which might contain twenty hundred
thoufand grains, then would there be 12207046
2 500000 buthels; and allowing 30 bufhels to a

Tun, it would beable to load 8138030833 Vel-

fels, which is more than ¢ight thoufand ene hun-
dred and thirty eight millions, (hip loadings of
500 Tun to ¢ach Ship: a quantity {o great, that
the Seais fcarce able to bear, or the Univerfal
World able to find Veffels to carryit. And if this
Corn fhould be valued at half a Crown the bufhel,
it would amount to 15258807812 500 puunds
Sterling, which I think exceeds all the Treafures
of all the Princes, and of other particular men in
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, to have
fo great a profit ?

Of the Increafe of Sheep.

E Ourthly, 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 cach year, for at

the end of 16 years 100 Sheep will multiply and,
increafe
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nereafe unto 6553600, which is above fix mil-
Iiﬂns, five bundred fitty three thoufand Sheep :
Now fuppofing them worthbut acrown a piece,
1t would amount unto 16384.00 pounds Sterling,
which isabove 1 million 6 hundred 38 thoufand
pounds, A fairincreale of one Sheep,and alarge
portion for a Child, if it fhould be allotted.

Of the increafe of Cod-fifl, Carps, &,

Ifthly, Ifthere be any creatures in the world
that do abound with increafe or fertility, it
may be rightly attributed to fith 5 for they in their
kinds produce fuch a great multitude of Eggs,
and bring forth {o many little ones , that it 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 eatie to (hew
how it would (o come to pafs, onely by fuppo-
{ing them to increafe withourt taking or defiroy-
ing them for the fpace of 1o or 12 years : having
regard to thefolidity of the Watcrs, which are
allotted for tolodgeand contain thefe Creatures,
as their bounds and place of reft to live in,

Of the increafe and multiplication of Mengpp#e @ forpe e

Ixthly, There are fome that cannot conceive
how it can be that from eight perfons (which
were faved after the Deluge or Noabs Flcod)
fhould {pring fiich a World of People to begin

Ns 3
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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: But it
is eafily proved if we take but one of the Children
of Noab, and fuppofe that a new Generation of
People begun at every 30 years, and that it be
continued to the [eventh 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 moxe capable of multiplication and
increafe: which number (pringing onely froma
fimple production of one yearly, would be fax
greater if one Man (hould: have many Wives,
which inancient times they had : from which ic
15 alfo that the Children of Ifrzel, who came into
Egypt but only 70 Souls, yet after 2 10 years cap-

tvity, they came forth with their Holts, that

there were told 6oooop fighting men, befides
old People, Women, and Children s aud he that
fhall feparate but one of the Families of Fofeph,
it would be fufficient to make up that number :

How much more fhould it be then, if wefhould

joyn many Families together ?

Of the Tncreafe of Numbers.

SEvcnthly, What fum of money (hall the City -

of London be worth, if it thould be fold, and
the money be paid in a year after this manner:
The firflt week to pay a Pin, the fecond week 2
Pins, the third week 4 Pins, the fonrth week 8

o allow
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Pins, the fifth week 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 to a fmall matter,in com-
parifon of the Treafuresor 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 (hould allow untoa quar-
ter a hunmfred 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 if vve fhould
allow 1000 Pinsfor a Penny, the [um of money
vvould amount unto above cighteen thoufand
cight hundred and thirty millions of pounds
fterling : An high Price to {ella City ar, yetcer-
tain, according to that firft propofed.

Soif 40 Towns were fold upon condition to

ive for the firft a penny, for the fecond 2 pence,
or the third 4 pence, éc. 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 four{core millions of pounds,
and more, ‘
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Of a man that gathered up Apples, Stoness or fuch-
like, upon a condition. -

F Ightly,Admit there were 100 Apples,Stones,
— or fuch-like things, that were plac’d in a
firaight line or right form, a Pace one from ano-
ther, and a basket being placed 2 Pace from the
firfi : how many Paces would there be made to
put all thefe Stones into the Basket, by fetching
onc by one ? This would require near halfa day
to do it, for there would be made 10092 paces
before he thould gather them all up.

Of Changes in Bells, in Mufical Inftruments, Tranf~
mutation of places in Numbers, Letters, Men, or

ﬁ;cb*ﬁkﬂ.

N Inthly, Isitnot an admirable thing to con-

fider how the Skill of Numbersdoth eafily
furnifh us with the knowledge of myfterious and
hidden things?which fimply look’d into by others
that are ot verfed in Arithmetick,do prefent un-
to them a world of confufion and dithculty.

As in the firft place it is often debated a-
mongft our common Ringers, what number of
Changes there might be made in five, fix, feven,
eight, ormore Bells : who fpend much time to
anfwer their own doubts, entering often into a
Labyrinthin the fearch thereof : or if there were
10 Voices, how many feveral notes might there
be? Thele are propofitions of fuch facility, that
a Child which can but multiply one number by -
another, may eafily refolveit, which is but onely
| i, R
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to multiply. every number from the unite fuccef-
fively in each others product, unto the term af-
figned : fothe 6 number that is againft 6 in the
Table, is 720, and fo many Ghanges may be made
upon 6 Bells, upon 5 there are 120, &a

I
2
3
4
5
6
7
g
9
IO
II
I3
13
14
15
16
17
i3
19
20

P vt g:ﬁ"ﬁﬂﬁ'ﬂﬁ;‘a*‘“w"“#ﬁ M on o

1

2

é

24

120

720

5040

40320

362880

3628800

39916800

479001600

62270208c0

87178291200
1307674368000
20922789888000
355687537996000
6402375683928000
121645137994632000
2432902759892640000
519095795774 544°C00
1124001075070399650000
25852024726619192640C00
6204485934388606233560000

In Jike manner againft 10 in the Table is
3628800, that is, 'three millions, fix hundred

rwenty
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twenty cight thoufand, eight hundred ;5 which
fhews that 10 Voices may have fo many Conforts,
each man keeping his own note, but onely alter-
ing his place s and o of ftringed Inftruments,
and the Gamat may be varied according to which,
anfwerable to the number that is againt x, iz,
11240010750790399680000 Notes.

From which may be drawn this or the like
Propofition :

Suppole that 7 Schollars were taken out of a
Free School to be fent toan Univerfity, there to
be entertained in fome Colledge at Commons for
2 certain fum of money, fo that each 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, there might bea
divers tranfmutation of place of account in {ome
ene 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.) Itismoitcertainthat there
will be five thoufand and forty feveral pofitions
or changings in the featings, which makes four-
teen ycars time, wanting ten weeks and three
days. :

Hence from this mutability of tran{fmutation,
it is no marvel that by 24 Letters there arilkth
and is made fuch variety of Languages in the
World,and fuch infinite number of words in cach
Languages feeing thediverdity of Syilables pro-
duceth that effe&, and alfo by the interchangin
and placing of Letters amongft the Vowels, anﬁ, .
amongtt
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amongt themfelves maketh thefe {yllables,which
Alphabet of 24 Letters may be varied 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 {peak
one hundred thoufand words in an hour, which
is twice more words than there are contained in
the Plalms of David, ra Task too great for any
man to do in fo [hort a time) and it there were
| four thoufand fix hundred and fifty thoufand
millions of men , they could not fpeak thefe
words (according to the hourly proportion atore-
faid ) in threefcore and ten thoufand years s
which variation and tranfinutation of Leteers, it
they thould be written in Books, allowing to each
Leaf 28000 words, (which isas many as poflibly
could be inferted) and to each Book a Ream o
20 Quire of the largelt and thinneft Printing-
Paper, fo that each Book being about 15 inches
long. 12 broad, and 6 thick : The Books that
would be made of the tranfmucation of the twen -
ty four Letters aforefaid , would be at the leaft
2877803780928788 : And if a Library of a
mile {quare every way, of sofoot high, were
made to contain 250 Galleries of 20 feot broad
apiece, it would contain four hundred millions
of the faid Books : [0 there muft be to contain the
relk no lefs than 96945002 fuch Libraries 5 and
if the Books were extendéd over the furface E::E'
' the




188 Mathematical Becreation.
the Globe of the Earth, it would b¢ a decuple co-
vering unto i1t, a thing f{eeming moft incredible,
that 24 Letters in their tranfmutatign thould pro-

duce (uch a prodigious number, yet moft certain

and infallible in computarion.
Of @ Servant hired spon cestain conditions.
Servant {aid unto his Mafter,that he would

dwell with him all his life-time,if he would
but only lend him Jand to fow one grain of Corn

with all his increafe for 8 yearstimes how think

you of thisbargain ? For if he had but a quarter
of an inch of ground for each grain, and each
grain to bring forth yearly an increafe of 40 grains
the whole fum would amount unto, atthe texm
aforefaid, 6553600000000 grains : and feeing
that 3 thoufand and 6 hundred millions of inches
do but make one mile fquare in the fupesficies, it
fhall be able to receive 14 thoufand and 4 hundred
millions of grains, which is 14400000000, thus
dividing the aforefaid 6553600000000, the
Quotient will be 455, and {o many fquare miles
of land muft there be to fow the increafe of one
erain of Corn for 8 years, which makes at the
leaft 420000 Acres of Lond, which rated but at
five fhillings the Acre per Aunaum, amounts unto
100000 pound ; which is 12500 pounda year,
to be continued for 8 years: a prcety pay for a
Mafters Servant 8 years fervice.
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L

PROBLEM LXXXV.

Of Fowntains, Hydriatigues, Machineck, and otber
Experiments upon W ater or osher Liguor.

E.

Fir(t bow to make Water atthe Foot of a Monntain
t0 afcend tothe Top of ity and o todefcend on the
other fide.

O do this there muft be a Pipe of Lead,which
T maycome from the Fountain 4, to the top
of the Mountain B; and foto defcend on the o-
ther fide, a little lower than the Fountain, as at
C, then make a hole in the Pipe, at the top of the
Mountain, as at B,
and fiop the end of
thePipe at Aand C 3

and fill this Pipe at
B with Water, and
clofeit very carctully
again at B, that no
Airgetin: thenun-
fiop the end at' 4,
and at C; then will
the Water perpetually run up the Hill, and de-
fcend on the other fide, which is an invention of
great: confequence to furnith Villages that want
Watcr.

2. Secondly,
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2.

Secondly, How to Rnow what Wine or atber Liguor
there is in a Veffel, without opening the Bung-
bole, and without making any other bole than that
by which it rans out at the top.

IN this Problem there is nothing but to take a

bowed Pipe of Glafs, and put it into the fau-
cets hole, and ftopping it clofe about : for then
you fhall {ee the Wine or Liquor to afcend in this
Pipe, until it be jult even with the Liquor in the
Veflel: by which a man may fill the Veffel, or
put more into it: and {o if need were, one may
empty one Veflel into another, without opening
the Bung-hole;

3.

Tbirdly, How is it that it is [aid that a Véﬂﬁf holds
mare Water, being placed at the foot of a Mosn-~
2ain, than fanding upon the top of .2

His is a thing molft certain, becaufle that wa-

ter and all other Liquor difpofeth it felf
fpherically about the Centre of the Earth 3 and
by howmuch the Veffel is nearer the Centre, by
fo much the more the fusface of the:Water makes:
a lefler fphere, and: therefore cvery part more
gibbous ox {welling than the like part in a greater
fphere 3

¢
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fphere: and therefore when the fame Veflel is
farther from the Centre of the Earth, the fur<
face of the water makes a greater {phere, and
therefore lefs gibbous or {welling ovex the Veflel 3
from whence it is evident that a Veflel near the
Centre of the Earth holds more Water than that
which is farther remote fromits and fo confe-
quently a Veffel placed at the bottom of the
Mountain holds more Water, than being placed
on the top of the Mountain.

Firft, Thereforc one may conclude, that one
and the fame Vefiel
will always hold
move, by how much
it is nearer the Cen-
treof the Earth.

Secondly, If a

Veflel be very near
the Centre of the
Earth, there will be |
more Water above
the brims of 1t, than
there is within the
Veflel. - _
Thirdly, a Veflel full of Water coming to the
Centre will {pherically increafe, and by little and
little Ieave the Veflcl; and paffling the Centre, the
Veflel will be all empticd.

Fourthly, One cannot carrya Pail of Water,
froma low place to a higher, but it will more and
more run out and over 3 becaufe that in afcend-
| ing it lies morclevel, but defcending it fwells,
| and becomes more gibbous.

4 Fourthly,
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&

Fﬂ.m*!ﬁfy., To condui IW ater from the top of oue
Mountaist, o the top of another.

S admit on the top of a Mountain there isa
1 l Spring, and at the top of theé other Moun-

tain there are Inhabitants which want Water:

Now to makea Bridge from one Mountain to
another, were difhcult, and too great a charges
by way of Pipes itis calie, and of no great price s
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 Watex at the Inhabirants.

jv

Fifibly, Of a fine Fountain which fpouts Water
sery high, andwith great violence, by turning of
@ Cocks

Et therebe 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, fiopped.
above by the Cock or Faucet C, with as great.

violence as poflible you can 3 and turn the Cock
imme-

)
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immediately. Now
there being an indif-
ferent quantity of
Waterand Air in the
Veflel , the Water
keeps it felf in the
bottom, and the Ais
which was greatly
prefled , feeks for
more place, that turning the Cock, the Water
ifTueth forth at the Pipé, ard flies very high, and
that efpécially if the Veflel be a little heated. Some
make ufe of this for an Ewer to wafh hands with-
all, and thercfore putting a moveable Pipe above
C, fuch as the Figure (heweth: which the Watex
will caufe to turn very quick, plealurable to bg+
hold. I

6.

Sixthly, Of Archimedes's Screw, which makes
Water afcend by defcending.

THis is nothing elfe but a Cylinder, about
the which isa Pipe in form of a Screw,and
when one turns it, the Water defcends always
in refped of the Pipe: for it paffeth from one
part which is higher to that which is lower, and
at the end of the Engine the Water i3 found
higher than it was at the Spring. This great En«
gineer, admirable in all Mathematical Arts, in-
vented this Infirument to walth Ring Hieroies

- 0 great
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great Veflels,as fome
- Authors fay, alfo to

Egypt, as Diodarus

danus reporteth that
a Citizen of Milan
having made the like
_ Engine, thinking
himfelf to be the firlt Inventer, conceived fuch
exceeding Joy, that he became mad, Fol. 2.
Again, A thing may afcend by delcending, if
a fpiral Line be made, having many circulations
or revolutions; the laft being always leffex than
the firft, yet higher than the Plain {fuppofed : Ft
is moft certain that then putting a Ball intoit, and
turning the fpiral Line fo, that the firft circula-
tion may be perpendicular, or touch always the
fuppofed Plain, the Ball fhall in defcending con-
tinually afcend, until at laft it come to the high-
eft part of the fpiral Line, and fofall out. And
here efpecially may be noted, That a moving Bo-
dy, as Water, ora Bullet, or {uch-like, will ne-
ver afcend, if the Helical Revolution of the Screw
be not inclining to the Horizon : {o that accoxd-
ing to this Inclination the Ball or Liguor may de-
{cand always by a continual motion and revolu~
tion.  And this Experiment may be more ufeful
naturally made with a Thread of Iron or Latine,
turned or bowed Helically about a Cylinder,
with fome diftinétion of diftances between the
Heliges, for thenhaving drawn out the Cylinder,
or having hung or ticd fome weightatit, in i}l_Fh-'
ort
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fort that the Water may eafily dropif onelift up
the faid Thread : thele Helices or Revolutions
notwithftanding will remain inclining to the
‘Horizon, and then turning it about forward, the
faid weight will alcend 5 but backward, ic will
defcend. Now if the Revolutions bealike, and
of equality amongft themfelves, and the whirl-
ing or turning motion be quick, the fight will be
fo deceived, that producing the a&ion it will
feem to the ignorant no lefs than a Miracle.

7
Sevembly, Of anotber fine Fountain of Plegfures

THis is an Engine which hath two Wheels
with Cogges or Teeth, as 4 B, which are
placed within an Oval C D, infuch fort, that the
Teeth of the one may enter into the Notches of
the other; but {o jult,thatneither Aif nor Water
may enter into the Oval Coffer, either by the
middle, or by the fides, for the Wheel muft joyn
fo near to the fides of the Coffer, that there beno
vacuity : To this thereisan Axletree with a han-
dle to each Wheel,

fo that they may be |+

turned, and 4 being -

turned, that turneth = -

the other Wheel that

isoppolfite:by which Z £

motion the air that 5=

isin E, and the wa- -

ter that is camried by




the hollow of the Wheels of each fide, by conti-

nual motion, is conftrained to mount and flic out
by the Funnel F. Now to make the Water run.

what way onc wr.::nuld have il.', there may be ap-

plied upon the top of the Pipe F, two other!

movecable Pipes inferted one within another s as
the Figure (heweth. But here note that there
may acrue fome inconveniency in this Machine,
feeing that by quick turning the Cogs or Tecth
of the Wheels running one againit anothex, may
near break them, and fo give way to the Air to
enter in, which being violently inclofed will e-
{cape to occupy the place of the Water, whole
weight makes it fo quick : howfoever, if this Ma-
chine be curioufly made asan able Workman may
gafily do, it is a moft foveraign Engine, tocaft
Water high and far off for to quench fires. And
to have it to rain to a placeaffigned,accommodate
a Socket having a Pipe at the middle, which may

point towards the place, being fet at the top there- 4

of, and {o having great difcretion in turning the

Axis of the Wheel, it may work exceeding well,

.and continue long.

8.
Eightly, Of a fine Watering-Pot for Gardens.

His may be made in form of a Bottle, ac-

cording to the laft figure, or fuch-like, ha~ -

ving at the bottom many {mall holes, and at the

neck of it another hole fomewhat greater than
thofe

196  athematical Beceeation, |
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thofe at the bottom, which hole at the top you
muft unftop when youwwould fill this Watering-
Pot, for then it is nothing but putting the lower
end into aPail of Wateér 5 for {o it will fill it {elf
by degrees : and being full, put your Thumbon
the hole at the Neck to ftopit, for then may you
carry it from 'place to place,  and it will
not fenfibly run out; {omething itwill, and all
in time, (if it wereneverf{o clofe ftopped) con-
trary to the ancient Tenet in Philofphy, That Aix
will not penetrate. .
9'
Ninthly, How ezfily to take Wine out of a Ve[fel at
the Bung-hole, withuut piercing of a hole in the
Veffel.

N this there is no need but to have a Cane or

Pipe of Glafs, or {uch-like, one of the ends of

which maybe clofed up almoft,leaving fome {inal}
hole at the end 3 for ‘then if that end be fetinto
the Vefel at the Bung-hole, the whole Cane. or
Pipe will be filled by little and little 5 and once
being fall, ftop the —— s e
other end which is * @ sfor 7
without , .and then ' g8

pull out the Cane or ' §

Pipe, fo will it be §

full of Wine, then 7=

opening a lictle the !

- top above, you may

fill a Glafs or other S

Pot with it, foras the Wine iffueth outs the air

comethinto the Cane or Pipe, to fupply vacuitys
O 3 10. Tenthly,
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i I10.

Tentbly, Hln.w.r'a meafure irregular Bodies by belp of

W ater.

S(}me 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 makeamark how high the Water is
inthe Veflel, then pour out all this Water into
another Veffel, and let the Body or Magnitude be
placed intothe firlt Veflel 5 then pour in Water
from the fecond Veflel until it afcend unto the
former mark made in the firft Veffel, {o the Wa-
ter which remains in the {econd Veflel, is equal
to the Body or Magnitude put into the Water ;

But here note that this is not exact or free from -

crror, yet nearer the Truth than any Geometri-
cian can otherwife poffibly meafure; and thefe
Bodies that are not {o fu)l of pores, aremore true
ly mcafured this way, than others are,

11.

To ﬁmi the Weight of Waters

Ecing that , 322 part of an ounce weighe,

~makes a Cubical Inch of Water, and ev
pound -weight Haverdupoiz makes 27 Cubical
it X" S PR Inches

Wels
e W,
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Inches, and ;3 fere, and that 7 Gallons and a half
Wine-meafure makes a foot Cubical, it is eafie
by.inverfion, that knowing the quantity of 2
VET{EI in Gallons to find his content 1n Cubical
feet or weight : and that late famous Geometri-
cian Mafter Brigs found a Cubical Foot of Water
to weigh near 62 pound weight Haverdupoiz.
But the late Learned Simon Stevin found a Cubi-
cal Foot of Water to weigh 65 pound ; which
difference may arife from the inequality of Wa-
ter 3 for fome Waters ar¢ more ponderous than
others ; and fome diflerence may be from the
weight of a pound, and the meafure of a Foot.
Thusthe weight and quantity of a folid foot fet-

1ed, it is cafic for Arithmeticians to give the con-
tents of Veffels or Bodies which contain Li-
quids. '

12,

To find the Charge that a Ve[fel may carry, & Ships
Boats, or [nch-like. ‘

=
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TI—Iis is generally conceived, that a Veflel

'8  may carry as much weight as that Water
weigheth whichis equal unto the Veflelin big-
nefs, in abating only the weight of the Veffel:

We fee that a Barrel of Wine or Water calt into

the Water, wiil not fink to the bottom, but {wim -
efily; and if a Ship had not Iron and other pons
derofities in it, it might (wim full of Water with-

ont finking: In the {fame manner if the Veffel |

were loaden with Lead, (o much (hould the Wa-
' | O 4 ter
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ter weigh: Hence it is that Mariners call Ships of
50000 Tuns, becaufe they may contain one or
2000 Tun, and fo confequently carry as much,’

13

How comes it that a Ship baving fafely failed 31 1he
- vaft Qcean , and being come into the Port op Eare
bonr, withont any tempeft will fink dows right 2

d a

more upon fome kind of Water than upon
others now the Water of the Sea is thicker and
hieavier than that of R_i_'-tﬂi,.lﬁ.ff]]s,a;._b‘nﬁlgains 3
therefore the loading of a Vefl] which is accoun-
ted {uflicient in the Sea, becomes too great in the-
Harbour ; or Sweet Water. Now {ome think
thatit is the depth of the Water that makes Vef~
{¢ls more cafic to {wim, but itisan abufe: forif
the loading of a Ship be no heavier than the Wa.
ter that would occupy that Place, the Ship thould
as eafily fwim upon that Water, asifit did fwim
upon a thoufand fathom decp of Water s and if Q¢
the Water be no thicker than a leaf of Paper, and
weigheth but an ounce under a heavy body, it
will fupport it, aswellas if the Water under it
weighed ten thoufand pound weight : Hence it
35, if there be a VefTe] capable of a little mor
thana thoufand pound weight of Water , you
may put into this Veffel 2 piece of Wood whidh
fhall weigh a thoufand pound weight ; (but ligh-
terin his kind than the like magnitude of Wat?‘}
: R L1

fT He caufe of thisis, Thata Veflcl may carry
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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 Veflel) whichis a fine
Experiment, and feems admirable in the perfor-
mance,

i

How @ groff Body of Metal may [rim upon the
. W ater.

.THis is done by -extending the Metal into a

a Veflel; fo that the greatnefs of the Veflel which
the air with it containeth, be equal to the magni-
tude of the Water, which weighs as much as it,
for all Bodies may {wim 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 fee floating upon the Water great Veflels of

*Copper orBrals, when they are hollow . in form

ad § of a Caldron. And how can it be otherwife con-

Pathematical Becceation,  zerx

thin Plate, to make it hollow in form of
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| ceived of Iflands in the Sea, that fwim and float 2
' Is it not that they are hollow and fome part like

: | unto a Boar, or that their Earth is very light and

' gmngmus, or having many Concavities in_ the
' Body of it, or much Wood withinit.

. And it woeuld be a pretty propofition to
(hew how much every kind of Metal fhould
beinlarged to make it fwim upon the Water :

Bt which
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which doth depend upon the proportion 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: '

GOLD 1874
A magnitude of 10 pound | LEAD 1164
weight of Water will! SILVER 104
requirefor the likemag- | COPPER 91
nitude of IRON 81
LTINNE 75

From which is inferred, That to make a piece
of Copper of 10 pound weight to {wim, it muf}
be made {o hollow that it may hold e times that
weight of Water, and fomewhat more, that is
tofay 91 pound : Seeing that Copper and VVa-
ter of like magnitades in their ponderofities, are

as before, as 10to 91I.
15.
Elow to weigh the lighteftof the Air.

P Lacea Ballance of wood turned upfide down

into the water, that fo it may {wim, then let
water be inclofed within fome body, as withina
Bladder or fuch-like, and fuppofe that fuch a
quantity of Alrfhould weigh one pound, placé
it under one of the Ballances, and place undex
the other as much weight of lightnefs as may

counter-ballance and keep the othéx Ballance that
1t
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it rife not out of thewater: by which you fhall
{ee how much the lightnefsis.

But without any
Ballance do this :
Take a Cubical hol-
low Vefiel, or that
which is Cylindri-
cal,which may {wim
on the water, and as
it finketh by placing |
of weights upon it,
mark how much; forthen if you would examine
the weight of any body, youhave nothing to do
but to put it into this Veflel, and mark how deep
it finks : for {o many pound it weighs as the
‘weights put in do make it {o to fink.

16,

A Body being given, to mark it about, g1d fhers bow
muech of it will fink in the Water, or [rwim above
the Water. -

THis is done by knowing the weight of the
. Body which is given, and the quantity of
Water, which weighs as much as that body s for
X8 then certainly it will fink fo deep, until it occu-

@ pisth the place of that quantity of Water.

17. To




204  Pathematical Recreation,

17.

To find how much [everal Metals or other Bodies do
weigh lefs in the Water than in the Aiy.

Ake aBallance, and weigh (as for example)

o 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, 3il-
ver, Lead or Stone, and let it (oftly dewn into it,
and you fhall {ee that you thall need a lefs Coun-
terpoile in the other Ballance to counter-ballance
it: Wherefore all Solids or Bodies weigh lefs in
the Water than in the Air, aud {o 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 {upports more than Air;
and further, becaufe the Water by the ponderolicy
is difpleafed,and fo ftrives to be there again, prel-
fing to it, by reafon of the other Waters that are

about it, according to the proportion of his |

weight.  Archimedes demonftrateth, 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 {hall weigh a pound lefs than in the Air.
Now by knowing the proportion of Water
and Metals, it is found that Gold lofeth in the
‘Water the 19 part of his weight, Copper the ¢
part, Quickfilver the 15 part, Lead the 12 parr,
Silver the 10 part, Iron the 8 part, Tin the 7 Pa[ri
an
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and a little more : wherefore in miaterial and abe<
folute weight, Gold in refpect of the Water that
it occupieth weigheth 18 and 4 times heaviex
than the like quantity of Water, that is, as 182
to the Quickfilver 15 times, Lead 11and 4, Sil-
ver 1oand ;, Copper g and {,, Iron 8 and 2,
and Tin 8 and 4. Contrarily in refpect of great-
nefs, if the Water be as heavy as the Gold, then
is the Water almoft 19 times greater than the
magnitude of the Gold, and {o youmay judge of
the reft.

18.

How # it that a Ballance baving like weight in each
Scale, and hanging in 2quilibrio in the Aip, be-
ing placed in ansther place, (‘without removing
any weight) it [hall ceafe to hang in zquilibrio

_ [enfibly, yea by agreat difference of weight 2

THis is eafie to be refolved by confidering dif-
ferent Metals, which though they weigh

N equal in the Air, yet in the Water there will

be an apparent difference 5 as fuppole {o that
in the Scale of each Ballance be placed eighteen
pound weight of {everal Metals, the one Gold,

148 and the other Copper, which being in equilibrie

in the Air, placedin the Water will not hang
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 part,
whichis twopound : wherefore the Gold in the
water
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water weigheth but 37 pound, and the Copper
16pound, which isa difference moft fenfible to
confirm that point.

19,

Do (hew what Waters are beavier one than another,
and bow much.

Hyficians have an efpecial relpect unto this,
P judging that water which is lighteft is mofi
healthful and medicinal for the Body, and Sea-
men know that the heavieft waters do bear moft,
And it Is known which water is heavieft thus =
Take a picce of Wax, and falten Lead unto it,
or fome {uch-like thing, that it may but precifely
fwim, for thenitisequal to the like magnitude of
water, then put itintoanother Veffel which hath
contrary water, and if it fink, then is that water
lighter than theother : Butifit fink not fo deep,
then it argueth the water to be heavier or more
grofler than the fisft water 3 or one may take a
piece of Wood, and mark the quantity of fink~
g of it into feveral waters, by which you may
judge which is lightelt or heavieft, for in that
which it links moft, that is infallibly the lighteft,
and {o contrarily. |
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20,

How to make z pound of Water weigh as much as
10, 20, 30, or 100 pound of Lead s nay as mich
as 1000 gr 10000 pound weight.

THis Propofition feems very impofiible, yet
Water inclofed in a Veffel, being conftrain-
ed to dilate it felf, doth weigh fo much-asthough
there wexe in the concavity of it a (olid body of
Watcer,

There are many ways to experiment this Pro-
polition, but to verific it, it may be fufhcient to
produce two excellent ones onely: which had
they not been really acted,little credit might have
been given unto it. _

The firft way is thus: Takea Magnitude which

| takesup as much place as 100 or 1000 pound of

| Water, and {uppofe that it were tied to fome=

| thing thatit may hang in the Air; then make a,

| Ballance that one of the Scales may invironit, yet

| {o that it touch not the fides of it; but leave {pace

enough for one pound of Water: Then having

placed 100 pound weight in the other Scaley

throw in the Water about the Magnitude, fothat

one pound of Water thall weigh down the 100
pound in the other Ballance.

The fecond way is yet more admirable: Take
a common Ballance that is capable to receive 10

o | or 20 pound of Water, then putinto it a magni=

' tude which may take up the place of g ox 19 pqunc}
| 0
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of water,which muft
be hung at fome Iron
or beam which is

that it hang quiet :
(now 1t 1s not mate-
rial whether the
magnitude be hol-
low or maffie)fo that
it touch not theBalance in which it is put,for then
having put the Lead or Weight into the ‘other

Ballance, pour ina pound of Water into the Bal-

lance where the Magnitude is, and you(hall fee
that this one pound of Water fhall counterpoife
the 10 or 20 pound of Lead which is fet in the
other Ballance.

PROBLEM LXXXVL
Of fundry Queftions in ARITHMETICK.
And firft of the Number of Sands.

IT may be faid incontinent, that to undertake

this were impoffible, either to number the

Sands of Lybia, or the Sands of the Sea s and it

was this that the Poets {ung, and that vvhich the’

Vulgar believess nay, that vvhich long ago cer-
tain Philofophers to Gelon King of Sicily repor=

ted, that the grainsof Sand vvere innumerables’

But I anfvver vvith Archimedes, that not onely

placed in awalls fo
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one may number thofe which are at the border,
and about the Sea, but thofe which are able
to fill the whole world, if there were nothing elfe
but Sand, and the grains of Sands admitted to be
{o {mall, that 10 may make but one grain of Pop-
py: foratthe end of theaccount there need not |
to exprefs them but this number 30840970456,
and 35 Cyphers at the end of it. Claviusand |
Archimedes make it fomewhat more, becaule they
makea greater Firmament than Ticho Brabe doth 3
and if they augment the Yniverfe, it is eafie for|
us to augment the number, and declare affuredly |
how many grains of Sand there are requifite to |
fill another World, in comparifon that our vifible
World were but as one grain of Sand, an atom,
or a point 5 for there is nothing to do but to
multiply the number by it felt, which will
amount to 9o places, whereof twenty are thefe
95143798134910955936, and 70 Cyphers at
the end of it, which amounts to a mott prodi-
gious number, and is eafily fupputated: for fup-
pofing that a grain of Poppy doth contain 10
grains of Sand, there is nothing but to compare
that littlebowl of agrain of Poppy, with a bowl
of an inch or of a foot, and that to be compa-
red with that of the Earth, and then that of the
Earth with that of the Firmnament, and {0 of the
xelt.
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e

Divers Metals being melted together it one body, to
find the mixtureof them.

His was a notable Invention of Archimedes,
related by Vitravius in his AxchiteGure,
where he reporteth that the Goldfmith which
King Hiero imployed fox the making of the Gol-
den Crown which was to be dedicated to the
Gods, had fiolen partof it, and mixed Silver in
the placeof it: The King {ufpicious of the work
propofed it to Archimedess if by Axt he could difs
cover. without breaking of the Crown, if there
had been made mixtuxe of any other Metal with
the Gold." The way which he found out wasby
bathing himfclf 5 for as he entred -into the Veflel
of Watexr ( in which be bathed himfelf ) fo the
Wateralcended or flew out overits and as he
pulled out his Body, the Water delcended : from
which he gathexed that if a Bowl ot pure Gold,
Silver, or other Metal, were caft into a Vellel of
Water, the Water proportionally, according to
the thing caft in, would afcend 5 and fo by.way
of -Arithmetick the Queftion lay open to be re-
{olved 3 who: being fo intenfivély taken with the
invention, leaps out of the Bath all naked, ery-
ing as a man tranfported, I have found , I bave
found, and (o difcovered it.
Now {ome fay that he took two Mafles, the
one of pure Gold, and the other of pure Silver;
eacliaqual to the weight of the Crown,and there-

fore uncqualin magnituds or greatnefs ; and then
knowing
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knowing the feveral quantities of wates which
was anfwerable to the Crown, 'and the feveral
Mafles, he fubtilly colle€ted, that if the Crown
occupied more place within the water than the
Mafs of Gold did , it appeared that there wis
Silver or other Mctal melted with i,  Now by
the Rule of Pofition, Suppofe that each of the
three Mafles weighed 18 pound apiece, and thac
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 orely :

Then thus he might operate: The Mafs of Sil-
ver 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 intoa Veffel full of water, threw out more
water than the Mafs of Gold by a quarter of ja
pound, (becaufe of mixtMetal which was in it)
therefore by the Rule of Proportion, If halfa
pound of water (the Excefs) beanfwerable t6'i8
pound of Silver, one quarter of a pound’ of E®-
cefs (hall be anfwerable to 9 pound of Silver, and

{o much was mized'in the Crown. MOz
Some judge the way to be more facil by weigh-
ing the Crown firft in the air, then in the water;
in theair it weighed 18 pound,and if it were pure
Gold,in the water it would weigh but 17 pound 5
if it were Copper it would weigh but 16 pound 5
but becaufe we will fuppofe thac 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 proportich mixed : letit then be fup-
. P2 poled
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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 isbe-
tween 16and 17) be anfwerable to 18 pound, to
what fhall one quarter of difference be anfwer-
able to, which 1s between 17 and 167, and it
will be 4 pound and ahalf, and {o much Copper
was mixed with the Gold.

Many men have delivered {undry ways to re-
folve this propolition, fince Archimedes inven-
tjun, and it were tedious to relate the diverfi-
ties.

Baptifta Beuediting, amongft his Arithmetical
Theorems, delivers his way thus : if a Mals of
Gold of equal bignefs to the Crown, did weigh
2o pound, and another of Silver, ata capacity or
bignefs at pleafure, as {uppole did weigh 12
pound , the Crown or the mixt body would

weigh more than the Silvet, and leffer than the
Gold : Suppofe it weighed 16 pound, which is4
pound lefs than the Gold by 8 pounds then one
may fay, If 8 pound of diffexence come from 12
pound of Silver, from whence comes 4 pound,
which wlll be 6 pound, and fo much Silver was

_mixed in it, e
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3.

Three men bowghs 4 quantity of Wine, cach paid alike,
and each was 1o have alike,> it bappened at the
laft partition that there were 21 Barrels, of which
2 were full.7 were balf full and 7 empty, bow muft
they (bare the Wine and Vefels, that each have as
many Veffels one as another, and @ much Wine
ane as anotber ¢

| T His may be anfwered two ways as followeth,

: and thefe numbers, 2, z, 3,01 3, 3, I, May
{erve for direion, and fignifies that the hrft per-
fon ought to have 3 Barrels fulland as many emp-
ty ones, and one which is half full 5 fo he fhall
have 7 Veffels, and 3 Barrels and an half of Li-
quors and one of the other (hall in like manner
have as much » (othere will remain for the third
man 1 Barrel full, 5 which are half full, and 1
empty, and [o every onc fhall have alike both in
Veflelsand Wine. And generally toan{wer fuch
Queftions, divide the number of Veflels by the
number of pexfons, and if the Quoticnt be not
an intire number, the Queftion is impoflible 5 but
when it isan intire number, there muft be made %
asmany parts as there are 3 perfons, fecing that ™
each part is lefs than the halk of thefaid Quoti-

« ent: asdividing 21 by 3 there comes 7 for the
Quotient, whichmay be parted in thefe 3 parts,
2,2,3, OF 3, 3, 1, cach of which being lels than
halt of 7. ;

P3 4. Thoee
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P

There is @ Ladder which ftands spright againft a

W all of 10 foot bigh, the foot of it is pulled out 6

- foot fromthe Wall upon the Pavemeit : How much
bath the top of the Ladder defcended ?

~He anfwer is, 2 foot : for by Pythagoras Rule

the fqmrc of D B, the Hypothennfal is.cqual

. to the fquare of D 4

6,and AB 10. Now

if DA be 6 foot, and

AB 10 foot, the

{quares are 36 , and

100,which 36 taken

from 100, refts 64,

whofe mut-—quadratc

is 8,{o the foot of the

Ladder being now at D,the top ‘will be at C, two
fnnt lower than it was when it was at B.

ey - it —

PROBLEM LXXXVIL

Witty Suits or Debates betwween Caius and Sempro-
nius, #pon the form of Figures, which Geome-
tricians call HoperimetCr, or equal in circuit or

compafs.

Arvel notat it, if I make the Mathema-
i ticks take place at the Bar , and if I fet

ﬁ)rth here Bartoless, who witneflcch of h:mfﬁrlf
L ﬂf-
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that being then an ancient Doctor in the Law,
he himfelt took upon him tolearn the Elements
and Principles of Geometry, by which he mighe
{ce forch certain Laws touching the divifions of
Fields, Waters, Iflands, and other incident pla-
ces: Now this fhall be to thew in pafling by, that
thefe Sciences are profitable and behovetul for
Judges, Counfellors, or fuch, to explain many
things which fall out in Laws, to avoid ambigui-
ties, contentions, and {uits often.

The firft Incident

CAEHJ had a Ficld which was direétly [quare,
having 24 meafuzes in circuit, that was &
on each fide: Sempronius defiring to fie himfelf,
prayed Caius to change with him for a ticld which

{hould be equivalent : o0 B
untohis,and thebar- [ad 1l
gain being conclu- o586
ded, he gave him for ~+=
Counter - change a MES™ w5 A
picce of* Ground g @ ' 1
which had juft as - .
much in circuit as 4 ¢

his had, but it was -
not {quare, yet Quadrangular and Refiaugled,
having ¢ meafures in length for each of the two
longeft tides, and g in breadth for cach fhorter
fide: Now Caius which was not the moft {ubtil-
left nor wifeft in the world, accepted his bargain
at the firft, but afterwards having conferred with
a Land-meafurer and Mathematician, found tht::t
P 4 c
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he was over-reached in his bargain, and that his
Field contained 36 fquare meafures,and the other
Ficld had but 27 meafures, ( a thing cafie to be
known by multiplying the length by the breadth)
Sempronius contefted with him in fuit of Law,
and argued thar Figures which have equal Peri-
meter, Or Circuit, are equal amongft themfelves :
My Field, faith he, hathequal circuit with yours,
therefore it isequal unto it in quantity, Now
this was fufficient to delude a Judge which was
1gnorant in Geometrical Proportions, but a Ma-
thematician will catily declare the deceit, being
affured that figures which are Ifoperemiter, or e-
qual incircuit, have not always equal capacity ox
quantity : fecing that with the fame circuit there
may be infinite figures made, which thall be more
and more capable, by how much they have more
Angles, equal fides, and approach nearer unto a
Circle, (which is the moft capableft Figure of all)
becaufe that all his parts are extended one from
another, and from the middle orcentreas wuch
as may be: fowe fee by aninfallible Rule of Ex-
perience, that a Square 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° otherwife there might be that a re-
gular Triangle having 24 mealures in circui,
might haye more capacity than a reftangled Pa-
ralellogram, which had al{o 2 4 meafures of cir-
cuit, as if it were 11 in length, and 1 inbreadth,
the circuit is ftill 24, yet the quantityis but 11 5
and if it had 6 every way, it gives the fame

Peri-
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- Perimeter, viz. 24, but aquantity of 36, asbe»
| fore.

-' SEmpraniw having borrowed of Cains a Sack of

full, he was repaid 5 and it feems to have an ap-

" Cylinder, whofe length 156 foot, and his diamee
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The Second Incident.

Corn, which was 6 foot high, and 2 foot
broad, and when there was queftion made to re-
pay it, Sempronius gave Cains back two Sacks full
of Corn which had each of them 6 foot high,and
1 foot broad : whobelieved that if the Sacks were

pearance of truth, barely looked on. But 1t is
moft evident in demonftration, thatthe 2 Sacks
of Corn paid by Sempronins to Caius, is but halt
of that one Sack which he leat him: for a Cy-
linder or Sack having one foot of diameterand é
foot of length, is but the fourth part of another

teris 2 foot ; therctore two of the leffer Cylina
ders or Sacks is but half of the greaters and (o
Caims was deccived in halt his Corn,

The Third Incident.

Ome one from a common Fountain of a City
\_J hathaPipe of Water of aninch diameter s
to have it more commodious he hath leave to rake
as much more water 3 whercupon he  gives
order that a Pipe be made of two inches dia-
meter. Now you will fay preflently, that itis
reafon to be io big, to have jult twice as
much
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much water as he had before: but if the Magi-
firate of the City underftood Geometrical Pro- |
portions, he would foon caufe it to be amended, |
and fthew that he hath not onely taken twice as
| ‘much water as he |
had before, but four
timesasmuch: for a |
" circular hole which |
is two inches diame-~
ter, is four times
greater than that of || mid
oneinch, and there-
fore will caft out

four times as much water as that of one inch, and |
{o the deceit is double alfo in this. 3
Moreover, if there were a heap of Corn of
20 foot every way, which was borrowed to be
paid next year : the party having his Corn in
heaps of 12 foot every way, andof 10foot eve-
ry way, proffers him 4 heaps of the greater, or7 -
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 lofs
would be near rooo foot. Infinite of fuch cau-
fes do arife from Geometrical Figures , which
areable to deceive a Judge or Magitirate, which
is not fomewhat feen in Mathematical Documentss

Fa
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PROBLEM LXXXVIIL

Containing fundry Quiftions in matter of Cofno-
graphy. '

Irft, It may be demanded whereis the mid-
dle of the World ? I (peak not here Matche-
matically, but as the vulgar People, who ask,
Where is themiddle of the World 2 In this fence
to {peak ablolutely there is no point which may
be (aid tobe the middle of the (usface;for the mid-
dle of a Globe is every where : notwithftanding
the Holy Scriptures {peak refpectively, and make
mention of the middle of the Earth, and theIn-
terprecers apply it to the City of Ferufalem, pla-
ced in the middle of Paleftina, and the habitable
world, thatin effe@t taking a Map of the World,
and placing one foot of the Compafles upon e~
rufalem, and extending the other foot to theex-
tremity of Enrope, Afia, and Africa, you (hall fee
that the City of Ferufalem is as a Centre to that
Circle.

b

How much is the depth of the Earth, the beight
" of the Heavens, aud the compafs of the World 2

"Rom the furface of the Earth unto the Centre
according toancient traditions,is 3436 miles,

{o the whole thicknefs is 6872 miles, of whii:h
: the
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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 56 Semidiameters of the Earth,
which is about 192416 miles : unto the Sun
there is 1142 Semidiameters of the Earch, 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 Zi-
cho Brabe.

From thefe meafures one may collect 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-itone fhould 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.

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 Earth;
and if a Bird 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 ifin the fame time the fhould
run twice the Circumference of the whole
Earth. '

Fourthly,Admit it be fuppofed that one fhould
20 twenty miles in afcending towards the Hea-

vens
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vens every day, he fhould be above fifteen years,
before he could attain to the Orb of the
Moon. i

Fifthly, The Sun makes a greater way in one
day than the Moon doth in 20 days, becaufe that
the Orb of the Suns Circumference is at the
leaft twenty times greater than the Orb of the
Moon.

Sixthly, If a Mill-fione 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
Earth.

“Seventhly, The Sun in his proper Sphere
moves more than feven thoufand hve hundred
and feventy 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.

Eighthly, It isof afar higher nature to con-
fider the exceeding and unmoveable quicknefs
of the ftarry irmament, fora Starbeingin the
Equator, (which is jult between the Poles of
the World) makes 12598666 miles in one hour,
which is two hundred nine thoufand nine hun-
dred and feventy four miles in one minute of
time: and if a Horfeman (hould ride every day
somiles, he could not ride fuch a compals in
a Thoufand Years, as the Starry Firmament
moves in onc hour, which is more than if one
fhould move about the Eartha thoufand timesin
onc hour, and quicker than poffible thought

can
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canbe imagined : and if a Star thould fly in the
Airabout the Earth with fucha prodigious quick-
nefs, it would burnand confume all the World
herebelow.  Behold therefore how time paffeth,
and death haftethon : Thismade Copernicus not
unadvifedly to attribute this motion of Primim
mobile to the Earth, and not to the ftarry Firma-
ment; for it is beyond humane fenfe to appre-
hend or conceive the rapture and violence of thag
motion, being quicker than thought; and the
Word of God teftifieth that the Lord made all
things in Number, Meafure, Weight, and Time.

PROBLEM XCIL

To find the Biffextile-Year, the Dominical-Letter,
and the Letters of the Montb.

Et 123,01 124, Or 125, 0r 26, or 27,(which
L is the remainder of 1500, or 1600) be divi-
ded by 4, which is the number of the Leap-year,
and that which remainsof the divifion fhewsthe
Leap-year 5 as if one remain, it fhews that it is
the firft year fince the Biffextil or Leap year; if
EWo, it isthe fecond year, &v¢. and if nothing re-
main, then it is the Biffextile or Leap-ycar: and
the Quotient (hews you how many Biffextiles or
Leap-ycars, there arecontained in {o many years.

To
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To find the Circle of the Sun by the Fingers.

Et 123,24, 25,26,0r 27, bedivided by 28,

(which is the Circle of the Sun, or whole re-
volution of the Dominical Letters) and that
‘which remains is the number of Joynts which is
to be accounted upon the Fingers, by Filius efto
B Dei, calum bouus accipe gratis : and where the
B number ends, that Finger fheweth the year
‘B which is prefent, and the words of the Verfe thew
the Dominical Letter.

Example.

D‘.[uide 123 by 28 for the year ( and fo of o~
; ther years) and the Quoticnt is 4, and there
remaineth 13, for which you mulft account 11
words: Filius effe Dei, é~c. upon the Joynts, be-
ginning from the firft joynt of the Index, and you
{hall have theanf{wer.

1 For the prefent to know the Dominical Letter

"8 for cach month, acconnt from Fanuary unto the

month requircd, inc!udini}mmmj, and if there
be 8,9,7,0r5, youmuftbegin upon the end of
the Finger from the Thumb, and account, Adam
degebar, &c. as many words as there are months,
for then one fhall have the Letter which begins
the month 3 then to know what day of the month
| it is, fee how many times 7 is comprehended in
the number of days, and take the reft, {fuppole 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 fir(t Joynt of the
firlt 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 XCIIL
T find the New and Full Moo in eacl Mongh.

Dd to the Epact for the year the Month

from Marck, then (ubtrad 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,

Note.

T Hat the Epa&t is made always by adding 11
unto 30, and if it pas 30, fubtralk 30,
and adde 11 to the remainder; and (0 ad infi-
nitum: as if the Epa&t were 12, add 11 to it,
makes 23 for the Epa& next year, to whichadd
11 makes 34, fubtra& 30, refts 4 the Epact for
the year atter; and 15 for the year following that,
and 26 for the next, and 7 for the next, ére.

PRO-
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PROBLEM XCIV.
To find the Latitude of a Countrey.

Hofe that dwell between the North-Poleand
the Trapick of Cancer, have their Spring and
Summer between the 10 of March and the 13 of
September : and therefore inany day between that
time, get the Suns diftance by infirumental obfer-
vation from the Zenith at noon, and add the de-
clinatiori of the Sun for that day toit: Sothe Ag-
gregate (heweth {uch 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-
firument it may be indifferently had.  And here
note, that if the day be between 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 Conntreys, and to find what Cli-
mate any Countrey is under,

Limates as they are taken Geographically
fignifie nothing elfe buc when the length of
the ngelt day of any place, is half an hour

Q._ longe
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longeror fhorter than it is in another place, (and
{o ot the thorteft day) and this account to begin
from the Equino&tial Circle, {ceing all Coun-
treys under it have the fhorteft and longeft day
that can be but 12 ‘hounrs; But alt other Coun-
treys that are from the Equinoétial Circle either
towards the North or South of it unto the Poles
themiclves, are faid to be in fome one Climate or
other s from the Equinoctial to cither of the Poles
Cixcles, (whichare in the Latitude of 66 deg. 30
min.) between each of which Polar Circles and
the Equinoctial Cixcle there is accounted 24 Cli-
mates, which differ one from anether by halfan
hours time » then from each Polar Circletoeach
Pole there are reckoned 6 other Climates which
differ one fromanother by a monthstime : fothe
whele Earth is divided into 60 Climates, 30 be-
ing allotted to the Northern Hemilphere,and. 30
to the Southern Hemilphere. = And here note,
that though thefe Climats which are between the
Equinocial and the Polar Cixcles are equal one
unto the other in refpeét of time; to wit, by half
an hour 5 yet the Latitude, breadth, or internal,
contained between Climate and Climate, 1s not
equal: and by how much any Climate is farther
from the Equinoétial than another.Climate, by
fo much the leffer is the internal between that
Climate and the next: fo thofe that are neareft
the Equinoctial are largelt, and thofe which are
fartheft off moft contraled: and to find what
Climate any Country is under, fubtra& the length
of an Equino&tial day, to wit, ¥2 hours,from the
length of the longeft day of that Countrey, the.

Temain-
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| remainder béing doubled thew$ the Climate : So
at London the longeft day is-néar'16 hours and a
half; 12 takenfromit,thereremains 4 hours and
I a half, which doubled makzs ¢ half hours,that is,
. | o Climates; fo London is in the 9 Climate.

L —

PROBLEM XCVL

""" 8 Of Longitude and Latitude of the Earih, and of
o B the Stars.

Ongitude of a Countrey or place, isan Arck
L of the Zquator contained between the Me-
| ridianof the Azores, and the Meridian of the
place, and the greatclt Longitude that canbe is
360 degrees.
| Note, That the firft Meridian may be taken at
. pleafure upon the Terreftrial Globe or Map, for
that fome of the ancient Afironomers would have
t it at Hercules Pillars, which is at the (traights at
Gibraltar : Prolovry placed it at che Canary Iffands,
but now in thefe latter rimes it is held to be near
the Azores.  But why it wis firft placed by F1alo-
my at the Canary Iflands, was, becaule that in his
time thefe Iflinds were the fartheft Weltern parts
of the World that was then difcovered. | And why
it retains his place now at St. Michaels near the
Azores, is that becaufe of many accurate obfer=
vations made of late by many expert Naviga-
tors and Mathematicians, they have found ‘the
Needle there to' have no variation, but to point
North and South : that is, to cach Pole of the

'w Q2 World :
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World: And why the Longitude from thence is
accounted Eafiward, is from the motion of the
Sun Eafiward, or that Prolomy and others did
hold it more convenient to begin from the We-
ftern part 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 Afiasxather than to make a teginning upon that
which was unknown : and having made up their
account of reckoning the Longitude from theWe-
ftern part to the Eaftern part of the world known,
they {uppofed the reft to be all Sea, which fince
their deaths hath been found almoft to be ano~
ther habitable World.

To find the Longitude of a Countrey.

F it be upon the Globe, bring the Countrey to
the Brafen Meridian, and whatloever degree
that Meridian cuts in the Equinoctial, that de-
gree is the Longitude of that Place. Ifitbeina
Map,then mark what Meridian paffeth overit, fo
have you the Longitude thereof 5 if no Meridian
afs overit, then take a pair of Compallcs, and
meafure the diftance between the Place and the
next Meridian,and apply it to the divided Parallel
or Aquator, (o have you the Longitude required.

Of the Latitude of Countreys.

L.&titudc of a Countrey is the diftance of a -
Countrey from the Equino&ial, or it is an
Ark of the Meridian contained between the Ze-
nith of the place and the Aqwuator, which 1s two=
fold, viz. cither North-Latitude, or South-Lati-

t). tude,
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tude, either of which extendeth from the Equi-
.l noctial to either Pole; fo the greatelt Latitade
4l that can be is but go degrees. 1f any Northern
Countyey have the Artick Circle vertical, which
15 in the Latitude {'Jf 66 gTe 30 M. thL‘.‘ sun will
touch the Horizon in the North patt thereof;and
the longeft day will S

bE thtl‘f.‘ then 24 'r'"‘
hours : If the Coun-

trey have lels Lati-

"B tudethan 66 gr 30
- '§ ‘m. the Sun will rife

and fet,but if it have

more Latitude than

66 gr. 3o m. it will

be vifible for many days. And if the Countrey be
under the Pole, the Sun will make a circular mo-
tion above the Earth,and be vifible for half a year:
{o under the Pole there will be but one day and
one night in the whole year.

To find the Latitude of Conitreys.

' IF it be upon a Globe,bring the place to the Bra-
en Meridian, and the number of degrees

which meeteth there- :

titude of the place:
| Or with a pair of
Compaffes take the

. quino&ial, whichap-
plied unto the Equi-
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noctial willthew the Latitude of that Countreys,
which is equal to the Poles height. If it be upon
a Map, then mark what Parallc paffeth over the
Countrey, and where it croffeth the Meridian,
that(hall be the Latirude: But if no Parallel paf-
{cth over it, then take the diftance between the

place and the next Parallel, which applied to the

divided Meridian from that Parallel willthew the
Latitude of that place.

To find the ffﬂfaﬂce of placess

]F it be upon a Globe, then with a pair of Com-
Paffes take the diftance between the two Places,
and apply it to the divided Meridian or Zquator,
and the number of degreesthall thew the diftance,
cach degree being 60 miles. If it be in a Map
(according to Wright's projeGion) take the di-
{tance with a pair of Compafles between the two
places, and apply this diftance to the divided Me-
ridian on the Map, right againft the two places ;

{0 as many degrees ds is contained between the |
fcet of the Compafles, fo much is the diftance bes

tween the two places. If the diftance of two pla-

ces be required ina particular Map, then with the
Compaffes take the diftance between the two pla-

ces, and apply itto the Scale of miles,fo haveyou
the diftance : If the Scale be too fhort, rake the
Scale between the Compaffes, and apply that to
the two places*as often as you can, fo have you

the diftance required.
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Of the Longitude, 'Latitude, Declination, and Di-
(Rasnce of the Stars.

HeDeclination of a Star is thenearelt diftance

i ofaStar fromthe FEguators the Latitudeof

a Star is the nearelt diftance of a Star from the
Ecliptick: the Longicude of @ Sty is an Ark of
the Ecliptick contained between the'beginning of
Ayies, and the Circle of the StarsLatitude, which
is a Circle drawn from the Pole of ‘the Ecliprick,
unto the Star, and f{o tothe Ecliptick. The di-
ftance between two Stars in Heaven'is taken by a
Crofs-Seaff, or other Infiruments and upon a
Globe it is done'by taking betweén the feet of the
Compaffes the two Stars, and applying it to the

Aquatoer, [0 have you the diftance between thole
two Stars. : )

How is it that tmo Horfes or other Creatures being

foaled or brought forth into the World at ene and

" the fame time, that after certaindays travel, the
onte lived more days than the otber, stotwithftand-
ing they died together in one and the fame o=
ment alfo 2 '

“His is eafic to be anfwered : Let one of them
travel toward the Welt, and the other to-
wards the Eaft: then that which .gocs towards
the Weft followeth the Sun, and therefore fhall
have the day fomewhat longer than if there had
been no travel mades and that which goes Ealt,
by going againft the Sun (hall have the day fhort-
Q). A €ry

B
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¢r, and {o inrelpec of travel, though they dieat
one and the felf-fame hour and moment of time,
the one fhall be older than the other.

From which confideration may be inferred, That
2 Chriftian, a Few, and a Saracen may have their
Sabbaths all upon one and the fame day, though
notwithftanding the Saracen holds his Sabbath
tpon the Friday; the Few upon the Saturday, and
the Chriftian upon the Sunday : For being all three
refident in one place, if the Saracen and the Chri-
fianbegin theix travel upon the Saturday,the Chri-
Mtian going Weft,and the Saracen Eaftwards, (hall
compafs the Globe of the Earth 5 thus the Chri-
ftam at the conclufion fhall gain a day, and the -
racen thall lofe a day, and fo meet with the Few
every ope upon his own Sabbath,

Certain fine Obfervations.

L L‘[ Nder the Equino@ial the ‘Needle hangs

in equilibrio,but in thefe parts it inclines
under the Horizon 5 and being under the Pole it
is thought it will hang vertical.

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
Equinectial the Sun is never Eaft nor Weft, but
twice in the year, to wit, the 10 of March, and
the 13 of September.

HIL. XfaShipbe in the Latitude of 23 gr.30 m.
that is, if it hath either of the Tropicks verticals
then at what time the Suns Alticude is equal to
his diftance from any of the Equinotial points,
then the Sun isdue Eaft or Weft. Iv.
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IV. If a Ship be between the Equinoctial and
either of the Tropicks, the Sun will.come twice
to one point of ‘the Compafs in the fore-noon,

(ha E'I that is in one and the fame polition.

V. Under the Equinoétial neax Gainea therc s
but two forts of Windsall the year, 6 months a
Northerly wind,and 6 mopths a Southerly wind,
and the flux of the Sea isaccordingly.

VL. If two Shipsunder the Equinoctial be 100
leagues afunder, and fhould fail Northerly until
they were come under the Artick Circle, they

fhould then be but 50 leagues afunder. '

VIL. Thofe which have the Axtick circle ver-
tical, when the Sun is'in the Tyopick of Cancer,
the Sun fetecth not, but toucheth the weftern part
of the Horizon. " )

VIIL If the complement of the Suns height at
noon be found equal to the Sums-Declination for

| that day, then the Equino&iakis¥ertical; ora

Ship making fuch an obfervation,the Equinodtial
isin the Zenith, or dire over them, by which
Navigators know when they crofs the Line, in
their travels to the Iudies, or other parts.

IX. The Sun being in the Equinectial,the ex-
tremity of the Stylein any Sun-Dyal upona Plain
maketh a right Line, otherwife it is Ecliptical,
H }fPfrEla;’fmf, erc. .

X. When the (hadow of a man, or other thing
upona Horizontal Plain,is equal unto it in length
then isthe Sun in the middle point between the

. | Horizon and the Zenith, that 15 4.5 degrees higlh

PRO-

agathemvatical Beceeation. 233

i - e . LAl AT % e R Sm .y e e

. -5 P s " : i
o i o= — e -
R i & i - - - .
e = "—"'lhi-l-..'-...-.-d.ﬂ-ﬁ.-h.. E -



—

e e — i
. i Tt Sy . b e SR ™
s i - - -

234  Pathematical Receeation,

e

PROBLEM XCVIL

Tomake a Triangle that (hall bave three right Angles,

Pen the Compaffes at pleafure, and upon 4
defcribe an Ark B €, then at the fame open-

- ing place one of the feet in B,and defcribe the Ark

AC. Laftly, Place one of the feet of the Com-

paffes in C,and de&nbc the Ark 4 B. Sofhall you

have the Sphcnca!
gwilateral Tria

ABC rlghranglﬂflg

At B,and at C, that
18, Each angle com-
prchended go de-
grees : which can ne-
" ver be in any plain
Triangle, whether it

be Eqadaﬂm! Iﬁcefﬁ', Scaleve, Orthogonal, or =

GPIgEHﬂL

PROBLEM XCVIIL

To divide a Line in as many equal parts as one will,
withont Campaﬁ.r, or without [eeing of it.

T His Prnpnﬁtmn hath a fallacy init, and can-
not be practifed but upona Maincordion : =

for the Mathemaucal Line which proceeds from

the flux of a point,cannot be divided in that ﬁgfﬂ
ne

| interfy
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One may have therefore an Inftrument which is
called Maincordion, becaule there isbut onecord :
and if you defire te divide your line into 3 parts,
run your finger upon the frets until you found a
third in Mutick : If you would have the fourth
part of the Line, then find the fourth found, a
fifth, évc. {o (hall you havetheanlwer.

PROBLEM XCIX.

To draw a Line which (ballincline to another Line,
yet never meet, againft the Axiome of Parallels.

T His is done by help of a Cono¢ide line, pros
duced by a right line upon one and the fame
plain, held in great account amongft the Ancients,
and it is drawn after this manner.

Draw a right line infinitely, and upon {ome

end of it, as'at I, drawa parpendlcular Line I
A,augment it to H,

then from 4 draw
Lines at pleafure to
interfeck the Line I
M, in each of which
Lings from the right
Line IM, transer

IH, viz. KB, LC, LA S
@D,PE; 9F,MG, . 2P o
then from thole points draw the Line HB, €D,

E,F,G, which will not meet with the Line IM,
and yet incline nearer and nearer unto it.

e e e+ R iy e o e
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PROEBLEM C.

To obferve the variation of the Compaffes, or Needle,
& any places.

Flrﬂ defcribea circle upona plain, (o that the
Sun may (hine on it both before noon and
after noon 5 in the centre of which circle place a
Gnomon or Wire perpendicular, as A B, and an
hour before noon mark the extremity of the fha-
dow of A B, whichduppofe it be at C, defcribe
a circle at that femidiameter CDF 5 then after
noon mark when the top of the (hadow of AB
: e b ‘o toucheth the circle,
which admit in D3
divide the diftance C
D into two equal
parts, which {uppofe
at E, draw the line
EAF, which is the
Meridian Line, or
Line of North and
South: Now if the Ark of thecircle CD be di-
vided into degrees, place a Needle GH upona
plain fet up in thecentre, and mark how many
degrees the point of theNeedle G is from E, {o
much doth the Needle vary from the North 1n
that place.

%
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PROBLEM CIL

How 10 find at any time which way the Wind s in
ones Chamber, witbout going abroad.

Pon the Planking or Floor of a Chamber,
Parlor, or Hall where you intend to have

this device, let there come down from the top of
the Houfe a hollow Poft, in which place anIron
Rod,that it afcend above the Houfe ten or fix foot
witha Vane or Scou-
chenat it to fhew the
winds without : and
at the lower end of
thi®¥rod of iron,place
a Dart which may by
the moving of the
Vane with the Wind :
without, turn this ' — L
Dart which is within ; about which upon the
Plaifter muft be defcribed a circle divided into the
32 points of the Maxiners Compals, pointed and
diftinguifhed tothat end 5 then may it be marked
by placing the Compafs by it: for having noted
the North point,the Eaft,erc. itiseafic to note all
the reft of the points : and {o atany time coming
into this room,you have nothing to do but to look
up to the Dart, which will point you out what
way the Wind blowerh at that inftant.

PR O-

——
- i -
g i e e e (0




238 athematical Receeation.

PROBLEM CIL
How to draw a Parallel Spherical Line with great eafe:

Irft draw an obfcureline G F, inthe middle
of it make two pointsy, A B, (which ferves
for Centres) then place one foot of the Compafies
in B,and extend the otherfoot to A, and defcribe
the Semicircle AC; then place one foot of the
Compaflesin A, and extend the other foot to C,
and defcribe the Semicircle C D. Now place the
Compaflesin B, and extend the other foot unto
D, and defcribe the Semicircle D E, and {o ad in-
finitums which being done neatly, that there be
no right line fgen,
nor where the Com-
pafles were placed,
will{cem very ftrange
how poflibly it could
be drawn with fuch
exaltnels, to fuch
which are ignorant

of that way,

PROBLEM CHIL

2o wieafnre an inacce(fible diftance, as the breadth of
@ River with the belp of ones Hat onely. :

% He way of this is cafic : for having ones
T Hat upon his Head, come near to the Bank
of theRiver, and holding your Head upright,

which
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| (which may be by putting a fimall ftick to fome
one of your Buttons to prop up the Chin) pluck
down the brim or edge of your Hat until you
may but fee the other fide of the water, thenturn
about the body in the fame pofture that it was
before towards fome Plain, and mark where the
fight by the 'brim of the Hat glaunceth on the
ground 5 for the diftance from that place to your

Is g ftanding, isthe breadth of the River required.

Sl L ST R T T

PROBLEM CIV.

How to meafure a beight with two Straws, or two

fmall Sticks.

Ake two Straws or two Sticks,which are one

as long as another, and place them at right
Anglesoneto the other, as AB, and A C, then
holding A B parallel to the ground, placetheend
A to the Eye at A, and looking to the other top

B Cat C, by going backward or forward until

you may fee the top

of the Tower or {5

Tree, which fuppofe || i

at E. Sothediftance i

from your ftanding

| to the Tower or

| Tree, isequaltothe |

| beight thereofabove 2f .

the level of the Eye: ' T immmi. avmon. o
to which if you add your own height, you have
the whole height. $
Other-

=
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Otberwife.

Tﬁke an ordinary Square which Carp:ntfrs
or other Workmen ufe, asHKL , and

fo that H K be level,
go back, or come
nearer, until that by
it you may fee the
top M, for then the
diftance trom you to

to the height.

PROBLEM Cv.

How to make Statues, Letters, Bowls, or other things

o 'which are placed in the fide of a bigh Building, 10
be feen below of an equal bignefs.

LEt B C bea Pillar 7 yards high, and let it be
. required that 3 yards above the level of the
Eye 4, viz.at B. be placcdaGlc:bc and o yards
above B be Eacﬁ-d a-

above that be placed
another Globe : how
much fhall the Dia-
meter of thefe Globes
be, thatat the Eyeat
A, they may all ap-

. 1 pcarmbtufoneand t

the fame magnitude ? Itis thus done: Firft drawa
line,

placing H to the Eye °

the height, is equal! ¥

nother, :mc[ 22z yards |

Ilh
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cular
l.'}l;fi-'
froml
1414
it




oathematical Recreation? o 241

finc,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,ziz.at L which {hall re-
prefent the former 3 yards,and draw theline L A
fromL,in the faid perpendicular reckon the dia-
meter of the leflex Globe of what magnitude it is
intended to be : Suppofe S L, and draw the line
S A, cutting the Ark Q1 K, in'N, then from Kin
the perpendicular account o yards, which admic
at T, draw T A, cutting Y K in O, transfer the
Ark M N, from A to P, and draw AP, which
will cut the perpendicnlar in Y1, {o a line drawn
from the middle of 1t F, unto the vi{ual Lines
A1, and A1, fhall be the diameter 6f the next
Globe: Laftly, Accomt from K in the perpendi-
cular X K 22 parts, and draw the line W A, cut-
ting Y K in Q, then take the Ark M N,and trans-
ferit from Q to R, and draw A R, which will
cut the perpendicular in X, fo the line which pal-
feth by the middle of X W perpendicular to the
vifual line A W, ‘and A Xbe the Diameter of the
third Globe, to wit 5, 6, which mealiires trdns-
terred in the Pillar B C, which fheweth the trué
magnitude of the Globes 1,2,3. From this an
Architector doth'proportion his Images, and the
foldingsof the Robes which are moft deformed a¢
the Eye below 1n the making, yet moft pérfeck
when it isfetin his true height above thé Eye.

R PRO-
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PROBLEM CVI.

How to difguife or disfigure an Image, as a Head, an
Arm;, a whole Body, &c. fothat it bath no propor-

tion 5 the Earsto become long s the Naf¢ as that of

. & Swan, the Mouth as a Coaches entrance,&c. yet
the Eye placed at acertain point nill be feenin a
direéi and exadl proportion.

I Will not fixive to fet a Geometrical Figure
here,forfear it may feem too difhicult to under-
ftand,but I will endeavour by difcourfe, how me-
chanieally with a Candle you may perceive it fen-
fible: firft ther¢ muf} be made a figure vpon Pa-
per, {uchas.you pleafe, according to his juft pro-
postion, and paintitas a PiCture (which Painters
know well enough to do) atterwards put a Can-
dle upon the Table, and interpofe this higure ob-
liquely, between the faid Candle and the Books of
Paper, where you defire to have-the figure difgui-
fed in {uch fort that the height pafs: athwart the
hole of the Picture, then will it cairy all the form
of the Pictureupon the Paper,but with deformitys
tollow thele tracts,and mark out the light with: a
coals black head or Ink,and you have your defire.
To find new the point where the eye muft fee
it in his natural form: it is accultomed accord-
ing to the order of Perlpective,to place this point
in the linedrawn in height,equal to the laxgenefs
of the narroweflt fide of the deformed {quare, and
it 18 by this way that it is performed.
PRO-
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'

FPROBLEM: €VIL

How 2 Cannon after thatit hath Jhot, may be covered
from the battery of the Enemy.

Et the mouth of a Cannon be I, the Cannon

M, his chiarge N 0, the Wheel L, the Axle-
tree P B, upon which the Canpon is placed, at
which end towards B, is placed a Pillar 4 E, fup-
- ported with Props, D, C, Es FG, abont which
the Axletree turneth: Now the Cannon being to
thootiitretires o H, - mamm—" "5
which cannot be di- < =4
reétly, becaufe of the
Axletree, but makes
afegment of a circle,
and hides himfelfbe-
hind the wall @R, |
and fo preferves it -
felf from the Ene-
mies battery, by which means one may avoid
many inconveniences which might arife ;' and
moreover, oneman may more eafily replaceiit a-
gain for another fhot, by help of Poles tied to the
Wall, or other help which may multiply the
ftrength.
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PROBLEM CVIIL

Pl somake a Lever, by which one man may alone
place a Canion upon his Carriage, or raife what
other weight be :ranrtri.

Flrﬂ place two thick boards upright, asthe
figure theweth, pierced with holes, alike op»
pofite gne unto another, as CD and EF, and let
Land M be the two Bars of Iron which pals
l:hmugh the holes, GH and kK the 2 {upports, or
e props, AB the Can-

me= non, O P the Lever,
[- ¢ RS the two Notches

in the Lever, and Q
the Hook which the
Bugthen or Cannon
| istied to. TFhe reft
¢ of the operation is
: : tacil,that the young-

cﬁ Schallars o Learners cannot il to ‘perform
it: to teach Minervs wene in vain, and it wercto
Mathematicians injury in the ﬁlcmzﬂcling Ages.
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PROBLEM CIX.
Hom tomake & Clock with one onely Whecl.

Ake the body of an ordinary Dyal, and di-
vide the hour in the Circle into 12 parts:

make a great Wheel in heightabove the Axletxee,
to the which you fhall place the Cord of your
counterpoize, {o that it may defcend, that in 12
hours of time your
Tndex ox Needle may §
make one _Revqlw[
tion, which may be
known by a Watch
which you may have &g
by you: then put a
Ballance which may A
ftop the courfeof the = " _
Wheel,and giveit a regular motioy, and you fhall
fee an cffe as juft from this, a5 from a €lock
with many Wheels. :

o

PROBLEM CX

Ho» by belp of two Wheels to make 4 Child to draw
up alone & Hogfbead of Water at atime 5 and be-
ing draxon up, fhall caft ont it [elf inte another
Veffels as onewould bave it.

Et R be the Pit from whence Water is to be
L drawn, P the Hook to throw out the

Watcr when it is brought up, (this Hook muft be
Rk Y AT e moves
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moveable) let 4 B be the Axis of the Wheel SF,
which Wheel hath divers forks of Yron made a¢
G, equally faftened at the Wheel; let 7 be a Cord
which isdrawn by K, to make the Wheel § to
turn, which Wheel § bears propottion to the
Wheel 7, as 8 to 2, let N bea Chain of Iren to
which is tied the Veflel 0, and ¢he other which is
in the Pit E Fisa piece of Wood which hath a
mortes in 1, and 2, by which the Cord I paffeth,
ticd ac-the Wallas K H, and the other picce of
Timber of the little Wheel, as <32, mortifed in
likewife for the Chain to paf(s through: Draw the
Cord I, by K, and the Wheel will tutn, and (o
confequently the Wheel 7, which will caufe the
_ v vy Veflel O to raife 3
|| which being empty,
draw the Cord again
by T, atid the other
Veffel which is in the
Pit will come out by
the fame reafon.This
1S an  invention
- which will fave la-
bour if pradtifed ; but here istobe noted that
the Pit muft be largeenough, to the end that it
contain two great Veflels to pals up and down
one By another. : |

-----
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PROBLEM CXIL

To make a Ladder of Cords which may be carried
- in ones Pocket, by which oué may eafily mount up
a Wall or Tree alone.

* 1 Ake two Pollies, Aand D, unto that of 4 let
there be faftened a Cramp of Ironyas B,and

at D let there be fafiened a Staff of a foot and an

half long, as F, thenthe Pully 4: place a hand
of Iron, as E, to whichtica cord of an half inch
thick, (which may be of Silk becaufe it is for the
pocket) then ftrive to make faft the Pully 4, by
the help of the Cramp of Iron B, to the place that
you intend to {cale 5 and the Staft F being tied at
the Pully D, put it between your legs as though
you would fit uponiit : then holding the coxd € in
your hand, you may -

guide your [elf to the :

place required ¢ wch

may be made more

facil by the multi-

plying of Pullies.

This fecret is molt

excellentin War,and

for Lovers 3 its {up-

portablenefs avoids

fufpicion,

i i e R e pe——
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S

"PROBLEM CXxII.

How to make a Pum p whofe ftrength is marvelloys by
reafon of the great weight of Water that it is able
20 bring up at once, and [; by continnance,

LE_t « 8y bethe height of the cafe about 2

or 3 foot high, and broader according to

difcretion : thereft of the cale or concavity let be

O, let the Sucker of the Pump which is made be

Luﬁ for the cafe or Pump's head, i 849 and may

be made of Wood or Brafs of 4 inches thick, hat

vinga holeat E, which defcending raifeth up the

€over P, by which iffucth forth the water, and af-

cending or raifing up,it (huts it or makes it clofe <

[ e et T 1 VR 868 the Handle'of

ASRD ¢ the Sucker, tied to

the handleTX, which

works in the poft ¢

Z. Let A,B,C,D, be

a piece of Brafs,G the

picce which enters

AR mto the hole to F, to

7 a4 Keep ontthe Air; H,

LK, L, the piece tied at the funriel or pipe: in

which plays the Iron Rod or Axis G, fo that it

pals through the other piece MN, which is tied
with theend of the Pipe of Brafs. 15 iy

Note, That the lower end of the Ciftern ought

tobe refted upon a Gridiron or Iron Grate,which

may be ticd in the Pit, by which means lifting up

and putting down the handle, you may draw ten

times more Water thap otherwile you cold.

PRO-
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: PROBLEM CXIIL
W § How by means of a Ciftern to make Water of a Pis

b 8" continually to afcend without ftrength, or the affi-
Qam:z of any other Pump.

1 Et I'L, be the Pit where one would caufe wa-

‘L’J ter to afcend continually to each office of a

% lwl!fﬁ, or the places whichare feparated from ic:
et 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
e ¥ have vent at pleafure, then let there be made a €i-'
it ¥ flern, as B, which may be communicative to 4,by
ki ¥ help of the pipe €, from which Ciftern B, may if-
of '} fue the water of Pipe D,which.may defcend to H,
0§ which is a litcle be- LN T i
@ §low che level of the « : 1.,. .
'} water of the pit;, as 3§ A
\e | muchasis GH.to the e

. e e M i e g it W o W s S e

e fend of whichthallbe 1 +° P 5

ts | foldered clofe acock - ¢ |
0§ which {hall caft out ‘
# | the water by K H. M| -

n § Now to make ufe of ‘s VTR
tit § itlet Bbe filled full of water,and when you would
id | have it run, turn the Cock, for then the water in B

will defcend by K, and for fear that there fhould

g be vacuity, Nature which abhors it,will labour to

i | furnifh and fupply that emptinefs out of the

i Spring F,and that the Pit dry not,the Pipe ought

i § t0 be (mall, of an indifferent capacity, according
| to the greatne(s or (mallnels of the Spring.

A PRO-

P T o
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PROBLEM CXIV.

How ont of a Fountain to caft the Water very bigh,
different from a Problem formerly delivered.

LEt the Fountainbe B D, of a round form,
8, (lecing it is the moft capable and moft per-
fe& figure) place into it two Pipes conjoyned, as
EA, and HC, fo that no air may enter in at the
Placeof joyning: let each of the Pipes have 2
W {0 ek cock, G and I, the

' cock at G being clo-
fed, open that at I

force- the Water
- through the hole at

g cock at 4, and draw
g ~ out the Squire, and

open the'cock at G, the air being before rarified
will extend his dimenfions, and force the Watex |

with fuch violence, that it will mount above the
height of one or two Pipes; and fo much the
more, by how much the Machine is great :  this
vielenice will laft but a little while, if the Pipe
have too great an opening ; for asthe Air ap-

proacheth to his natural place, (o the force will

diminith.

¥

and {o with a Squirt

H, then clofe the

PRO- |
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PROBLEM CXV.

How toempty the Water of a Ciftern by a Pipe which
fhall bave a motion of it [elf.

Et 4B be the Veflel, CDE the Pipes HG a
little Veflel under the greater, in whichone
end of the Pipe is, viz. C, and let the other end of
the Pipe E, paffing through the bottom of the
Veflel at F, then as . o o =2
the Veffel filleth, fo ‘
will the Pipes and 2
when the Veffel {hall
be full as faras PO,
the Pipe will begin to
run at E of his own
accord , and never
ceafe until the Veflel
be wholly empty.

PROBLEM CXVL

How to fquirt or [pout out a great beight , fo that one
Pot of Water (ball laft along time.

Et there be prepared two veflels of Brafs,

L Lead,or of other matter of equal fubftance,as
are the two Veflels 4 B and B D, and let them be
joyned together by the two Pillays 4/Nand EF 3
then let therebe a Pipe HG, which may pafs tho~
row the cover of the Veflel CD, and pafs through
8 4B into G, making a little bunch or rifing in the
& cover of the Veflel 4 B, {o that the Pipe touch it
' not

=
- - s+ A LR - iy, .-
L N et N e e i it Sl i Sl oo n R B e B o
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not at the bottom : then let there be {oldered fafk
another Pipe I L, which may be feparated from
the bottom of the Veflel, and may have his bun-

chy fwelling as the former, without touching the
bottom : as is reprefented in L, & paffing through -

the bottom of A B, may be continued unto I, thag

| ~ isto fay, tomake an
| _opening, to the cover
| ofthe vefle] AB, and
- Jet it have a lictle
mouth asaTrumpet,
to thatend to receive
the water:then there
muft further be ad-
ded a very [mall pipe
which may pafsthrough the bottom of the Veffel
AB. asletitbe O P, and let there be a bunch or
fwelling over it, asat P, fo thatit touchnotalfo
the bottom : let there be further made to this lef-
for Veflel an edge in form of a Bafin to receive the
water, which being done, pour water into the

Pipe I L, until the Veflel CD be full, then turn ¢

the whole Machine up-fide-down, that the Vefiel

C D may be uppermoft, and A Bundexmoft; fo
by help of the Pipe G H, the water of the Veflel -

C D will run intothe Veffel A B, to have paffage
by the Pipe P O. This motion s pleafant at a feaft

in filling the faid Veffel with Wine, which will g

fpout it out, as:though it were from a boiling
Fountain in the form of a Thread, very pleafant
to beheld.

¥
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PROBLEM CXVIL

Fow to prallife exccllently the re-animation of Sim-=
ples, in cafethe Plants may not be tranfportcd to be
re-planted by reafon of diftance of places.

Ake what Simple you pleafe, burnit, and
1 take the Afhes of it, and let it be calcina-
ted 2 hours between 2 Creufets well luted, and
extract the Salt: that is, to put water into it in
moving of it then let it [eccle, and doit two or
three times : afterwards evaporate it, thatis, let
the water be boiled in fome Veffel, untitit be all
confumed : then there will remain 4 Salt 4t the
bottom, which you fhall afterwards fow in good
ground well prepared.{uch as the Theatre of Hus=
bandry (heweth, and you fhall haveyour defire.

pr——

PROBLEM CXVIIL
How to make an infallible perpeswal motion.

M Ix §or 6 ounces of Mercwry with his equal
VA weight of Faupiter, grind it together with
ten or twelve ounces of Sublimate diffolved ina

#8 Cellar upon a Marble the {pace of fourdays; and
ul™ it will become like Oil - Olive, which difil
I8 with fire of chaffy or driving fire; and it will

¥ fublime dry fubftance, then put water upon the
| Earth (informof Lye) which will be ac the

)| bottom of the Limbeck, and diffolve that which -

| you can; hlterit, then diftilit, and there will be
| produced very fubtil Atomes, which put inte:

a bot+
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a bottle clofe ftopped, and keep it dry, and you
fhall have your defire, with afteni(hment to all
the World, and efpecially to thofe which hawe
travelled hercin without fruit.,

e T

p——

FROBLEM CXIX.

Of the admirable Invention of making the Philofo~
phers Tree, which one may [te with bis Eye 2o
grow by listle and little. |

T Ake two ounces of Aqua-fortis, and diflolve
# init half an ounce of fine Silver refined in
a Cappel : then take an ounce of Agua-fortis, and
two drams of Quick-filver, whichputinit, and
mix thefe two diffolved things together, then cafk
into it a Vialpfhalfa pound of Water,which may
be well fiopped 5 for then every day you may f(ce
it grow both in the Tree and in the branch. This
Liquid fervestoblack hair which is red or white,
without fading untill they fall: But hereis to be
noted that great care ought to be had in anointing
the hair, forfear of touching the flefh : for this
compofitionis very corrofiveor fearching, that as
{oon as it toucheth the flefh it raifech blifters and *
bladders very painful.

PROBLEM CXX.

Flow to make the repreféntation of  the Grest World,

- Raw Salt Nicre out of ‘Salt Earth which is .
# found along the Rivers fide, and at che foot

6FfMounttains, where efpecially 2re Minerals of
"N Gold
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| Gold and Silver : mix that Nitre well cleanfed
i with ¥, then calcinate it hermetically 5 then put
| itina Limbeck, and let the Recéiver be of Glafs
| well luted, and always in which let there be pla-
| ced Leaves of Gold at thebottom, then put fire
under the Limbeck o '

| until vapours arife

g which will cleave

i unto the Gold 5 aug-

ment your fire until

thereafcend no more

then take away your

Receiver,and clofeit, .

hermetically, and

make a Lamp fire under i¢,until you fce prefented
in it that which Nature affords us, as Flowers,
Trecs, Frauits,Fountains, Sun,Moon,Stars.8c. Be-
hold here the form of the Limbeck, and the Re-~
cciver : A reprefents the Limbeck, B ftands for
the Receiver.

PROBLEM CXXI.

USSR How tomake a Cone or Pyramidal Body move spon a

T able,without fprings or other artificial meanss (o

 thatit fhallmove by the edge of the Table without
faliing.

THis Propofition is not {o thorny and {ubtile
A asit feems to be, for putting under a Cone

of Paper a Beetle ox {uch-like Creature, you(hall
have pleafure, with aftonifhment and admiration
|} to thofe which areignorant in the caufe: for this

s Animal

B i e i P S e
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Animal will = firive
always to free her~
{elf from the capti-
vity in which fhe is
by the imprifon-
ment of the Cone =
for coming near the
edgeofthe Table fhe
w:ll return to the

other fide, for E:ar of falling.

PROBLEM CXXIIL
To cleave an Anvil with the blow of a Piftel.

His is propér to a Warrier, and to perform'
it, let the Anvil be heated red hot asone” J

can poffible,in fuch fort that all the folidity of the
body be foftened by the fire: then chargc the Pia'

_ fiol w:thaBuﬂet of Silver, and fo'have you in-" 5 come

 fallibly the Experiment.

5 -‘.'-l

PROBLEM CxXIIIL

How t0 rnﬁ a Capon carried in a Budget at a Saddles.
Bow, m the fpace of riding § or 6 miles. _4

" |
Hﬂ.vmg made it ready and larded it, fuff n:'
with Butter, then heat a piece of Steel,
which may be formed round according to the
length of thv:: Capon, and blg enough to fill the
Belly of.it, and then fiop it wuh Butter 5 thi:lng
wrap it up well, and inclofe it in a Box in thel’
Budger, and you fhall have your defire : I} I,f

'- ai
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Count Mansfield {exved himf{elf wich no others,but

 fuch as were thus made read !, for that it lofeth
none of its {ubftance,and it is dreffed very equally.

PROBLEM CXXIV.

How to make a Candle burn and contisiue thre times
a5 long as otbermwife it would,

Nto the end of a Candle half burned flick a
farthing, lefs or more, to make it hang pez-
pendicular in a Veffel of water, fo thatit {wim a=
bove the water 5 then light it,and it will fuftain it

felf, and float in this manner, and being placed in=

to a Fountain,Pond,

or Lake that runs

flowly, wheremany -« -
people affemble, it ===
willcaufean extreme | =

fear to thofe which

come therein in the

night, knowing not '=

what it is-

PROBLE M CXXV.

How out of & quiantity of Wine to extrali that which i
moft windy and evil ;that is burt not a fick Perfors

Ake 2 vials in
X fuch fort that
they be of like grear-
nefs both in the belly -
and the neck, fill one |
of them of wime,and
the other of water : _
fet the mouth of ™™

S e — R — i s e A G R B ndek i e 8 .
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that which hath the water be placed into. the
mouth of that which hath the wine, {o the water
(hall be uppermoft: now becaufe the water is hea-
vier than the wine, it will defcend into the cther
Vial 5 and the wine which is lowelt, becaufe it is
lightelt will alcend above, to fupply the place of
the water,& {o there will be a mutual interchange
of liguids, and by this penetration the wine will
lofe her vapors in pafling through the water.

PROBLEM CXXVL

Flow to make two Marmonzets, one of which flrall lighs
a Caudle, and the other put it onts

L Pon the fide of a2 Wall make the figure of a
Maxmouzet, or other Animal ortorm,and
vightagainftic on the other wallmakeanother s in
the moath of each put a pipe or quill fo artificial-
ly that it be not perceived 5 in one of which place
Salt-peter very fine, and dry, and pulverifed s and
at the end fera little match of paper, in the other
place Sulphur beaten (mall, then holding acandle
lighted in your hand, {2y to one of thefe Images by
way of command,Blow out the Candles then lighe-
ing the paper with the candle, the Salt-peter will
blow out the candle immediately 5 and geipg to
the other Image (before the match of the candle
be out) touch the Sulphur withit, and 2y, Light
the Candle, and it will immediately belighted ;
which will caufe an admiration to thofe which
{ee the attion, if it be well done, with a fecret
dexterity. iy
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PROBLEM, GXXVIL
How tokeep Wine frefb asif it were in a Cellar,in the
beat of Summer, and without Iee or Snow,’ yea
though it were carried av a Saddle-bow; and: ex

pofed to the Sun all the day. y 5103

SEt your winé in a vial of Glafs, and placeitina
) Box made of wood,\eather,or fuch like,about
which vial place Salt-peter, and it will preferve it
and keep it very frefh : this expérimentis not alit-
tle commodious for thofe which arenot neax frefh
waters,& whofe dwellingsare eXpoféd to the Sun.

PROBLEM - CXXVIIL

T make a Cement which laftesh as Marble, & réﬁﬁet.-’ﬂ:
air € water, without dif- joyning or uncementing.

Tﬁke a quantity of ftrong and gluing Morter
~ well beaten, mix with this as much new-fla=
ked lime,& on it caft Qil-Olive,or Linfeed-0il,and
it will be hard as Marble,being applied in time. ¢

PROBLEM CXXIX.

How tomelt Metal very quickly, yea in a Shell #pon'd
listle Fare. "t

1\/ Akeabed upon a Bed of Metal with pouder
of Sulphur,of Salt-peter,8 Saw-duft alike;
then put fire to the (aid pouder with a burnin
Charcoal and you fhall fee that the metal will dil-
{olve incontinent, and be in a mafs. This {ecretis
moft excellent,& hath been pra&tifed by the reve-
rend Fathet Mereenno of the Order of the Minins.
' DA PRO-
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PROBLEM Cxxx.
How to make Tron or Steel exceeding bard.

Uench your Blade or other Inftrument féven

S times in the blood of 2 male hog mixt with
Oofe-greale,and at eachtime dryit at che fire be-
ore you wet it,and it will become exceeding hard
and not brittle,which is not ordinary according to
Other temperingsand quenchings of Iron ; an ex-
periment of fmall coft,often proved, and of great
conlequence for Armory,& warlike Negotiations

PROBLEM CXXXI. |
Zopreferve Firve 4 long as you will, imitating the in-
extinguifbable Fireof Veftals,

A Fter you have extraded the burning f{pirit of
theSalc of ¥, by the degrees of fire,as s re-
quited according to the Art of Chymiftry, the fire
being kindled of ic felf, break the Limbeck, & the
Irons which are found at the bottom will flame &
appear asburning coals,as foon as they feel the air;
which if you promptly inclofe in a vial of Glafs, &
that you fiop it exactly with fome good lute 3 or
to be more affured, it may be clofed up with Hep-
aes wWax, for fear the air get in. Then will it keep
more than 1000 years (as aman may {ay) yea at
the bottom of the Sea ; and opening it at the end
of thetime, asfoon as it feels the air it takes fire,
with which you may light a Match. This Secret
mexits to be travelled after, and putin practice,
for that it is not common, & full of aftonithment,
fecing all kind of fire lafteth bue as long as his
matter lafteth,and there is no matter to be found
that will (o long indure, | Arti-

=
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aArtificial Fire-Works -

Or the manner of making
ROCKETS and BALLS of FIRE,
As well for the Water as the Air.,

With the Compofition of Stars, Gn]dcml{ain;

Serpents, Lances, Wheels of Fire, and f{uch-
like, Pleafant and Recreative.

@f the Compofition for Rockets.

AN the making of Rockets, the
Rt chicfelt thing tobe regarded is
¥ the compofition that they ought
42l ___Ra8 tobefilled wicth; foralmuch as
S AASW) that which is proper to Rockets
bt Sea=d’ which are of a lefs fort, is very
improper to thofe which are of a2 more greater
form 3 for the fire being lighted in a great con~
cave, which is filled with a quick Compofition,

burns with great violence; contrarily, a weak’

compofition being in afmall concave, makes no
~wcffeét.  Therctore we fhall here deliver in ‘the
firft place Rulesand Dire€tions which may ferve
for the true compofition or matter-with which
you may charge any Rocket, from Rockets which
3 are
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aré charged but with one ounce of Powder, unto
great Rockets which require for their charge 10
pound of Powder, asfolloweth : :

i For Rockets of one omnce. |

Unte each pound. of good- Musket Powder
{mall beaten, put two 6unces of Small-coal-duft,
and with this compofition charge the Rocket.

For Rockets of 2 or 3 ounces.

Unto every four ounces and a half of Powder-
duft, add an ounce of Salt-peter,; or to every
four ounces of Powder-duft, adde an ounce of
Coal-duft.

g For Rockets of 4 oupces.

Unto every pound of Powder-duft, add four
ounces of Salt-peter; and one ‘ounce of Coal-
duft: but to have it more flow, unte every ten
ounces of good powder-duft, add 3 ounices of
Salt-peter,. and 3 ounces of Coal-duft,

‘ For Rockets of § or 6 ouncey.

Lanto every pound of Powder-duft add three
eunces and an half of Salt-peter, and two ounces
anid.an half of Coal-duft, as ‘allo an ounce of
Sulpbur, and an ounceof File-dutt,

For Rockets of 7 or 8 ounees.
Unto cvery pound of Powder-duft add 4 oun-
ces;of Salt-peter, and: 3 ounces of Sulphur.
Of Rockets of 10 or 12 onnees.
Hnto the precedent compofition add half an
ounceof Sulphur, and it will be fufficient.
For Rockets of 14 or 15 eunces. 1
Unto cvery pound of Powder-duft add four
ounces of :Salt-peter, or Coal-duft 2% ounces, of
Sulphur and File-duft 1 of an ounce, '

For -
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For Rockets of 1 pound.

Unto every pound of Powder-duftadd 3 oun-

ces of Coal-duft, and 1 ounceof Sulphur,
For Rockets of 2 pound.

Wnto every pound of Powder-duft add o
ouncesof Salt-peter, of Coal-duft 25 ounces, of
File-duft 1& ounce, and of Sulphur ; of an ounce.

For Rockets of 3 pownd:

Unto every potind of Salt-peter add 6 ounces
of Coal-duft, and of Sulphur 4 ounces.

For Rockets of 4, g, 6, or 7 pounds -

Unto every pound of Salt-peter add 5 ounces

of Cole-duft, and 2% ounces of Sulphur.
For Rockets of 8, ©, or 10 pound.
Usito every pound of Salt-peter add 53 ounces
of Coal-duft, and of Sulphur 2} ounces, =

Herenote, That in all great Rockets thexe is
no Powder put, becaufe of the greatnefs of the
fire which is lighted at once, which cauleth too
great a violence;therefore ought to be filled with

a more weak compofition.

L i e e i s | e e b e
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Ofrfae making of Rockets, and other Fire-warkse |

Or the making of Rockets of fundry Kinds,

K - divers moulds are to be made, with their

.Rolling-pins, Breaths, Chargers, &e. as may be
feen here in the figute. And having rolled a Cale

‘of Paper upon the Rolling-pin for your mounld,
£l it with the compofition belonging to that
mould, as before.is delivered : now may you load

it on the top with Serpents, Reports, Stars, or
S Golden
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GoldenRain: The Serpentsare made about the
bignefs of ones little finger, by rolling a little pa-
per upon a (mall Stick, and then tying oneend
of it, and filling it with the mixt compofition
{fomewhat clofe, and then tying the other end.
The Reports are made in their Paper-Cafes,asthe
Serpents, but the Paper fomewhat thicker to give
the greater report,  Thefcare filled with grain-

Powder, or half-Powder and half Compofition,
and tying both ends clofe, they are finithed. The
beft kind of Stars are made ‘with: this mixture
following 5 unto every 4 ounces of Salt-peter add
2 ounces of Sulphur, and to it put one ounce of
Powder-duft, and of this compofition make your
Stars, by pucting a lictle of it within 2 finall quan-

e ; : tity




0t fha |

tiee
teend
ition
rend,

sthe |

i gi'i'r:

E

/A
i:?—"lf

A

—pr
-
-

- .:_r

tion, |

T

"Rocketbe loaded w

- Qetincial Fice-Toks, 265
tity of Towe; and then tying it up in the form
of a Ball as great as an Hafcl-Nut or a little Wal-
Nut, through which there muft be drawn a lic-
tle Primerto make it take fire. Touching the ma-
king of the Golden-Rain, that is nnthin'g but
filling of Quills with the compofiticn of your

o S —

Rockets fomewhat hard.  Now if thehead-of a

"f ;F,z“;f% 4§

ketb ith houfand of thofe Quills,
its a goodly fight to fec how pleafantly they

fpread themfelves inthe Air, and come down
like fireams of Gold much like the falling down
of Snow, being agitated by fome turbulent

Wind.
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Of Recreative F IR E S.

1, T ) Hiloffrates (aith, That if Wine in a Plas-

. B texbe placed upon a Receiver of burnin
Coals; to exhale the {pirit of it, and be inclnfcg
withina Cupboard or (uch-like place, (o that the
Air may not go in nor out, and fo being fhut up
for 30 years, he that thall open it, having a Wax
Candle lighted, and thall put it into the Cup-
board, there will appear unto him the figure of
many clear Stars.

2. If Agua-vite have Camphire diffolved in it,
and bc evaporated in a clofe Chamber, where there
15 but a Charcoal fire, the firft thac enters into the
Chamber with a Candlelighted, will be extream-
ly aitonifhed, forall the Chamber will feem to be
full of Fire very fubtile, but it will be of little
continuance.

3. Candles which are ‘deceitful are made of
halt Powder, covered over with Tallow, and
the other half is made of clean Tallow or Wax,
withdn ordinary Week 5 this Candle being ligh-
ted, and the upper half confumedy ' the Powder
will take fire, 'not witliout great noife and afto-
nifhment to thofe which are ignorant of the

canfe.

4. A dozen or twenty fmall Serpents- placed
fecretly under a Candleftick that is indifferent
big, which may have a hole pafs through the So-
cket of it to the Candle, through which a piece
of Primer may be placed, and fetting a {mall
Candle in the Socket to burn according to a time

limited 5
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limited ; which Candleftick may be {eton a fide-

. Table without {ufpition to any 5 then when the

| Candleis burned, that it fires the Primer,that im-

- mediately will ive all the Serpents, which over-

throwing the Candlefiick will fly hexe and there,

. intermixing themfelves, (ometimes in the Air,

fometimes in the Planching , one amongft ano-

ther, like the crawling ot Serpents, continuing

\for a pretty while in this pofture, and in extin-

§  guilhing every one will give his Report like a Pi-

§ ftol: Thiswill not alittle aftoni(h fome, think-

. ing the houfe will be fired, though the whole

ni, B powder together makes not an ounce, and hath
'@ no firength to do fuch aneffect.

- :
How to make Firerun up and dewn, forward and
backpard.

Ake (mall Rockets, and place the tail of one

to the head of the other npona Cord, ac-

cording to your fancy ; asadmit the Cord tobe
4,B,C,D,E, F,G 5 give fireto the Rocket at 4,
which will fly to B, which will come back again

to 4, and fire another at C, that will flie at D,

¢ 8 which will fixg another there, and fly to E: and
| thatto F, and (o from F to G, and, at.G maybe
placed a pot of Fire, vig. G H, which. fired will

make good {port, becaufe the Serpents which are

| in it will varioufly intermix themfelves inthe air

8 and upon the ground, and every one will extin-

| guith with a report s and here may you notethat
el upon the Rockets may be placed Fiery Dragons,.
L s Com-
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Cnmbatat_lts » or fuch-like, to ‘meet one ano.
ther, having Lights placed in the Concavity of

their Bodies, which will give great
it glve great grace to the

Homw 1o make Wheels of Fire.

TAkr: 2 Hoop, and place two Laths acrofs one’
‘& theother; upon the croffing of which make
a hole, fo that it may be placed upon a pin to turm

, cafily, as the figure Q fheweth , upon the fides

of which Hoop or round Circle place your Rock-
€ts, to which you may place Lances of Fire be~
tween each Rocket : let this Wheel be placed upa
on a Standard, as is here reprefented, and placea’

nigce
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picce of Primer from one Lance to another, then
give fire at G, which will fixe F, that E, that will
fire D, that C, and that will fire the Rocket at 43
then immediately the Wheel will begin to move,

+ and reprefent unto the Spe&ators a Circle of

changable Fire, and if Pots of Fire be tied to it,
you will have fine {port in the turning of the
Wheel, and cafting out of the Serpents.

Of Night-Combatants.

Lubs, Targets, Faulchons, and Maces, char-
ged with feveral Fires,domake your Night-
‘Combatants, or are uled to make place amongit
a throng of People. The Clubs at the Endsare
made like a round Pannier with {fmall fticks filled

| with little Rockets in a {piral form, glued and fo

placed that they fire but oneattcranother.  The
Maces are of divers fathions, fome made oblong
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at theend : fome made of a fpiral form, but alf
made hollow, to put infeveral compofitions, and
are boared in divers places, which are for {un-
dry Rockets and Lances of weak compofition to
be fired at pleafure. The Faulchons are made of
wood in a bowing form, like the figure A having
their backs large to receive many Rockets, the
head of one near theneck of another, glued and
faftend well together, fo that one being fpent,
another may be fired.  The Targets are made of
wocoden thinboards, which are channeled in {pi-
tal Lines to contain Primer to fire the Rockers

: < V7
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one after another, which is ail covered with thia
covering of wood or paftboard, bored with holes
fpirally alfo; which Rockets muft be glued and
made faft to the place of the Channel, Now iftwo
men
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men, theone havinga Target in hishand,and the
_athera Faulchon or Mace of Fire, (hall begin to
figh, it will appear very pleafant to the Spe&ta-
tors : for by the motion of hghting, the place will
feem to be full of fireams of Fire: and theremay
be adjoyned to each Targeta Sun or 2 burning
Comet with Lances of fire,which will make them
more beautiful and refplendent in that a&ion.

Of ftanding Fires.

Uch as are ufed for Recreation, are Colloffus,
Statues, Arches, Pyramides, Chariots, Chaiys

of Triwmph, and fuch-like, which may be accom-
Cog Y P e e T

- 4

-

modated with

with fundry other arcincial Fires, as Pots of-Five:

for the Air, which may caft forth feveral higuxes,
Scutchions,Rockets of divers forts,Stars, Crowns,
Letters,

i
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Letters, and fuch-like, the bordersof which maf‘

be armed with fundry Lances of Fire, of fmall fly<’

ing Rockets, with reports, flames, of (imall Birds
of Cypres, Lanthorns of Fire, Candles of divets
ufes, and coloursin burning, and whatfoever the
fancy of an ingenioushead may allude unto.

Of Pots of Fire for the Air, which are thromwn oist of .

one Cafe one after another, of a long continuance. -

‘\/I Akea long Trunk, as 4 G, and by the fide
1VE 4 H, let there be a Channel which may be

ficred with flow primer or compofition 3 then
§ having charged the
Trunk 4 G,with the
Pots of Fire for the
Air, atIGEC, and
make the Trunk 4G
very faft unto a poft,
as IK give fire at the
top, asat 4, which
burning downwards
will give fire to C, &
fo throw out that
Pot inthe Air,which
being fpent, in the
mean time the fire
will burn from B to
D, and fo fire E, and
throw it out alfo in-
to the Air, and fo all the reft one after another will

be thrown out: and if the Pots of Fire for the Air
which ar¢ caft out,be filled with diversFire-works

they
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they will be (o much the more pleafant to the Be-
huldcrs. Thele Trunks of Fire do greatly adorn
a Fire-work, and may conveniently be placed at
each Angle of the whole Work.

Of Pots of Fire for the Ground.

Any Pots of Fire being fired together, do
'V A give a fine reprefcntation and recreation to
the Speétarors, and . ’
caufe a2 wonderful
fhout amongft the
common people weh
are ftanders by 5 for
thole Pots being fil-
led with Balls ot Fire
and flying Serpents
for the Air,they will
{0 intermix one within another,in fiying here and
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
{undry ftreams of pleafant fire ; which Serpents
will much occupy thofeabout the place to defend
themifelves in their upper parts, when they will
no lefs be bufied by the Balls of Fire which (eem
to annoy their Feet. .

Of ‘Balls of Fires

Hefe are very various, according to a mans
fancy ; fome of which are made with very

fmall 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
its this Ball will make fine fport amongft the
flanders by, which will take all a fire, and roll
fometimes this way,{ometimes that way,between
the legs of thofe that arc ftanders by, if they take
not heed, for the motion will be very irregular;
i and in the motion
will caft forth feve-
¢ | ralfires with reports.
In the fecond kind
* there may be a Chan-
nel of Iron placed in
A divers places in {pi-
> - . . ral manner, agaift
| === whichmay be placed
asmany {mall Petards of Paper as poffible may be,
the Channel muft be full of flow compofition,and
may be covered as the former, and made fit with
his Rockets in the middle : - This Ball may be thot
outof a-Mortar-Piece, or charged onthe top of
a Rocket : for inits motion it will fly here and
there, and give many reportsin the Air, becaufe
of the difcharge of the Petards.

Of Fire upon the Watcr.

Laces which arefituated upon Rivers or great
P Ponds, are proper to make Recreative Fires
on: and if it be required to make fome of conle-
quence, fuch may conveniently be made upon
two Boats, upon which may be built two Beafts,
Turrets, Pageants, Caftles, or fuch-like, to re-
ceive
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ceive or hold the diverfity of Fire-Works that
may be made within it, in which may play divers
Fires, Petards, ¢¢. and caft out many fimple Gra-~
nadoes, Balls of Fire to burn in the Water, Ser-
pents, and other things ; and often times thefe
Boats in their incounters 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 on,
and in the ¢onclufinn fixe one another, (for which
end they were made: by which the dexterity of
the one may be known in refpect of the other,
and the tzinmph and victory-of the fight gottens
B i e B e
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Of Balls of Fire which mave upon the Waters
Hele may be made in form of a Ball ftuffed
with other lictle Balls, glued round about,

and filled with compofition for the Water, which
T2 fired
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fiered will produce marvellousand admirable ef-
fecs, for which there muft be had lictle Cannons
of white Iron, as theends of {mall funnels 5 thefe
Iron Cannons may bepierced in fundry places, to
which holes, may be f¢t fmall Balls full of com-
pofition, for the Water ; which: {mall Balls muft
be pierced deep and large,and covered with Pi:ch
except the hole: in which hole muft be firft pla-
' ced a little quantity
of grain-powder.and
the reft of the hole
filled up with com-
pofition 3 and note
further, that thefe
. Iron Cannons mufk
womy b filled with a flow
i g e J compofition , but
fuch which is proper to burn in the Water : then
mut thefi Cannons with theix {mall Balls be put
{0 togecher that it _may make a Globe, and the
holes in the Cannons be anfwerable to the bollow
Balls, and all covered over with Pitth and Tal-
low; afterwards pierce this Ballagainit the grea-
teft Cannon (to whichall the leffer (hould anfwer)
unto the compolition, then fire it,and whenit be-
gins to blow, throw it into the Water, fo 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, fome-
timmes three, fometime more , which will burn
within the Water, with great aftonifhment and

content to thofe which fee it
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Of Lances of Fire.

Tanding Lances of Fire are made commonly
with hollow wood to contain fundry Pg-
tards or Rockets, as the figure here fheweth, by
which it is eafie to invent others, according to
ones fancy.  Thefe Lances have' wooden handles
that {o they may be faftened at fome Poft, {o that
they be not overthrown in the flying out of the
Rockets or Petards: There are leffer forts of Lan-
ces whofe cafes are of three or four foldings of Pa-
per of a foot long, and about the bignefs of ones
finger, whichare filled with a compofition tor
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 unto that add r
e p ., ounceof Sulphur) it

¥ £ will make aBrick fire
red befose it be halt
{pent, if the Lance be

fiered and held toit:

| % and if 20 fuch Lan-
8 ces were placed a-
1+ bout a great Rocket,
‘4% " and fhot to a Houle
or Ship, it would produce a mi(chievous effect.

’.‘

g <

How 1o fhaot 2 Rocket Horizontal,, or othermife.

Ntothe end of the Rocket place an Arrow
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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and place it upon a
g relt, as here yon may
5% fee hy the Figure,
iy then give fire unto
it, and you may f{ce
how ferviceable it
may be. To the head
of fuch Rocketsmay
be placed Petards,
' Balls of Fire, Granadoes, @¢. and fo may be ap-
plied to War-like affairs.

Horv a Rocket burning in the Water for a certain
time, at laft Jpall fly wp in the Air with an {’JJEEHL

g quickuefs.

O do this, take two Rockets, the one equal

to the other, and joyn them one unto ano-

ther in the middle at'C, in fuch foxt that the fire
may eafily pafs'from one to another : it being

thus done, tiethe two Rockets at a Stickin D and :

lr:t it be [cr lnng and grcat, that it may make the
g Rockets in the water
hang, or licupright,
then take a' pack-
thread, and tie it at
G, and'let it come
double about ~ the
ftick DMat H,and at
that point hang a
Bullet  of  fome
weight,as K for then giving fire at'4,i¢ will burn
o B, by a fmall Serpent filled there, and tied I:t
~the
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the end, and covered (o that the Water injure it
not,which will fire the Rocket B D,and {o moun-
ting quick out of the Water by the loole tying at
C,and the Bulletac the pack-thread will lcave the
other Rocket in the Water, and foalcend like a
Rocket in the Air, to the admiration of fuch as
know not the fecrecy.

Of the framing of the Parts of 2 Fire-Work together,
that the feveral Works may five one after another.

Aufe a Frame to be made.as A B C D, of two

foot [quare every way, or thereabouts, (ac-
cording to the quantity of your feveral works)
then may you at eachangle 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{imall Lances of Fire, about the
number of 30 or 60, fome fide-wife, and others
upright; between thele Lances may be placed
Pots of Fire {loping outwards, but made very falf,
and covered very clofe, that they chance not to
fire before they (hould s then upon the ledges:
RE, FG, HI, and AD, may be placed your Sou-
cifons, and behind all the Work may be {et your
Boxes of Rockets, in each of which you may
place 6, 9, 12, or 20 {mall Rockets : Now give
fiveat A4, (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 {oon as the Lance at
A is confumed, it willfire the Chansel which is
made in theledge of the frame, which mns un-
der the Pots of Fire, and as the Fire goes along
' T 4 burn-




230 qrfificial Fice-CWopks,
burning,the Pots will be caft forth,and (o the rank
of Fots upon the fides of the framc 4B, BC, and
51?: bt’yng {pent,the Soucifons will begin to play,
being fiered alfo by a Channel which runs under
them, upon the ledges AD,HI,FG,and RE, then
when the Soucifons are {pent upon the laft ledge,
RE,there may be a fecret channel in the ledge CD,
which may fire the Box of Rockets at K, & may
fire all the reflt one after another 5 which Boxes
may be all charged with feveral Fire-works: for
the Rockets of the firft Box may be loaden with
crpents,the fecond with Scars, the third with Res
ports, the fourth with Golden-Rain, and the fif¢h
with fmall flying Serpentss thefe mounting one
after another.and flying to and fro, will much in-
lighten the Air in their alcending ; but when
thefe Rockets difcharge themfelves above, then
will there be a mott pleafant reprefentation : for
thefe Fires will dilate themfelves in divers beautj-
ful forms,fomelike the branching of Trees,others
like Fountains of Water gliding in the Air, others
like flafhes of Lightning, others like the glitter-
ing of Stars, giving great contentment and de-
light to thofe which behold them: But if the
work be furnithed alfo with Balons, (¢ which
is the chiefeftin 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 Air
will feem more than 100 foot fquare full of craw-
Jing and flying Serpents, which will extinguifh
with a volley of more than 500 reports, and fo
hll 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 pra&ifes,
not onely for Recreation, but alfo for Service ;
you may find in a Book intituled @rtificial Fire-
iozks, made by Mr. Malthas (a Mafter of his
Knowledge) and areto be {old by William Leak,
and Fobn Leak, at the Crown in Fleesftreet, be-
tween the Two Temple-Gates.

4
|
{:

- Conclufion. {

N this Book we bave omitted nothing that was |
material in the Original, but bave abundantly
augmented it in fundry Experiments. ~ And though
the Examinations are not fo full and manifold, yet
(by way of Brevity) we bave Engﬂmd fully their.
Subftance, to avoid Prolixity, and fo paft by th:ngr.:i
reiterateds (




THE
¥ DESCRIPTION and USE
OF THE

Double Horizontal

WHEREBY,

Not onely the Hour of the Day is fhewn,
| but alfo the AMeridian Line is found.

And moft
Aftronomical Queftions

.8 Which may be done by the SLOBE,

Are Refolved.

—

| Whereunto is Added ,
The Defcription of the General

Horological Ring.
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8 Printed for William Leak and Fobn Leak,at the Crown in

Fleetfticer, between the Two Temple-Gates. 1674,
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THE

DescriprroNand UsE
OF THE

Double Hozsontal Dyal;

Here are upon the Plate

(7R twofcveral Dyals. That

A&~ which is outermoft, is

KRNy anordinary Dyal, divi-

AN ded into hours and

5 ‘-.;-,___'_, '; B quarters, and every

2 e quarter into three parts,

w22 which are five minutes

apiece : fo that the

whole hour is under-

ftood to contain 60 minutes.  And for this Dyal

the fhadow of the upper oblique or flanting edge
of the Style or Cock doth ferve. _

The other Dyal which is within, is, The Proje-

&ion of the Upper Hemifphere upon the Plain of he

“Horizon : The Horizon it {elf is underftood to be

| the innermoftcircle of the Limb, and isdivided

' on both fides from the points of Eaft and Weltin-
to
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3 Th D‘e[ci:intiou and dfe of the

to degrees noted with 10,20, 30,@. as far as
need requireth : And the centre of the Infiriment
35 the Zenith or Vertical point.

Within the Horizon, the middle firaight Line
pointing Nerth and South, upon which the Jtyle
ftandeth,is the Meridian or Twelve a Clock Line 5
and the other fhort arching Lines on both fides of
it, are the Hamr-Lines, diftinguilhed accordingly
by their figures ; and are divided into quartersby
the (maller Lines drawn between them, every
quarter containing 1 § minutes,

The two Arches which ¢rofs the Hour-Lines,
meeting on both fides in the points of intérfeCtion
of the Six a Clock Lines with the Horizon, are

the two Semicizcles of the Ecliptick, or annual |

circle of the Sun: the uppex of which Arches
{erveth for the Summer half-year, and the lower
for the Winter half-year, and thercfore divided
into 365 days, which are alfo diftmguifhed into
twelve months, with longéx Lines, havingtheir
names {et down: and into tenthsand fifths with
fhortex Lines; and the reft of the days with
pricks, as may plainly be feen in the Dial.

And this is for the ready finding out of the
place of the Sun everyday : and alfo for the thew-
ing of the Sun’s yearly Motion , becaufe by this
motion the Sun goeth round about the Heavens
in the compafsof ayear, making the four parts
or, fealons thereof, namely, the Spring in that
quarter of the Ecliprick which begins at the intes-
fe&ion on the Eaft fide of the Dyal, and is there-
fore called, The Vernal Interfeflion. Then the Swm-
mer in'that quarter of the Ecliptick which begins
at




- Double Dogisontal Dyal, 3

at the interfection with the Meridian in the high-
eft point next the Zenith.  After that, Autumn in
that quarter of the Ecliptick which beginneth at
the interfection on the Weft-fide of the Dyal,and
15 therefore called, The Autumnal Interfection. And
laftly, the Winter in that quarter of the Ecliptick
which beginneth at the interfeGion with the pe-
ridian in the loweft point next the Horizox.

But befides this Tearly CMotion, the Sun hatha
Dixrnal ox Daily Motion, whereby it maketh day
and night, with all the diverfities and inequali-
tics thereof : which is expreffed by thofe other
Circles drawn crofs the Hour-lines 5 the mid-
dlemoft whereof, being groffer chan the reft,
meeting with the Eeliprick in the points of the
Vernal and Aitumnal Interfedlions, is the Equino-
¢iial's and the reft on both fides of it are called the
Parallels, or Diurnal Arch of the Sun, the two
outermoft whercof are the Tropicks, becaufe in
them the Sun hath his furthet Digreffior or Decli-
aatipn from the Equinoifial, which is degrees
23%, and thence beginneth again to return to-
wards the Equinoéiial. The upper of the two
Tropicks in this our Northern Hemifpbere, is the
-8 Tropick of Cancer, and the Sun being in it is high-
5§ eft into the North, making the longeft day of
;§ Summer : And the lower next the Horizon is the
Tropick of Capricorns and the Sun being init, is
loweft into the Somth, making the fhoreelt day of

! ' Wil’l EEI'.

. ‘Bt._!tWEen the two Tropicks and the Eqsinoiial,
infnite fuch Parallel Circles are underftood to be
contained : for the Sunin what point foever of

: the




4 The Defcriptionand dfeofthe

the Ecliptick it is carried, defcribeth by his Station
a Circle parallel to the Eqguinociial 5 yet thofe Pa-
rallels which are in the Inftrument,though drawn
but to every {ccond degree of Declination, may be
fufhicient to dire&t the Eye in imagining and tra-
cing out through cvery day of the whole year in
the Ecliptick a proper Circle which may be the
Diurnal Arch of the Sun for-that Day : For upon
the right eftimarion of that imaginary Parallel
doth the manifold Ufe of this Infirument efpeci-
ally rely, becaufe the true place of the Sun all chat
day is in fome part or point of that Circle. Where-

fore for the better conceiving and bearing in

mind thereof, every fifth Parallel is herein made
a little groffer than the reft..

For this innex Dyal fexveth the thadow of the
upright edge of the Style, whichl thereforecall
the Upright Shadow.

And thus, By the Eye and View oncly to bebold 5

and comprebend the Courfe of the Suin throughbous the
whole Year, both for bis Annual and Diurnal Mo-
sior, may be the firft Weof this Inftrument.

usSeE IL
To find the Declination of the Sun ¢very Day.

cliptick, and mark how many degrees the prick
fhewing that day is diftant from the Equinectial,

{
j.
!‘
§

)
Look the day of the month propofed inthe E- 3

f

cither on the Summer or Winter fide, 22z, Noxth

or South,
Example’

Bo



- Double pozisontal Dyal. 5

Example 1. What will the Declination of the
Sun be upon the 11th day of Augsft # Look the
11th day of Awguft, and you (hell find it in the
- 6th circle above the Equinocial : Now becaufe
cach Parallel ftandeth (as hath be:n faid before)
for two degrees, the Sun fhall that day decline
Northwards 12 degrees.

Example 2. What Declination hath the Sun
upon the 24 day of Marck # Look the 24 day of
March , and you fhall find it between the fecond
-and third Norther Parallels, as it were an half
and one fifth part of that diftance from the fe-
cond : Reckon therefore four degrees for ‘the
two circles, and one degree for the half fpace : So

{ball the Suns Declination be five degrees, and a=

bout one fifth part of a degree Northward, that
fame day.

Example 3. What Declination hath the Sun’

upon the 13 day of November - Look the 13 day

of November, and you {hall find it below the Equi-’

noétial ten Parallels,and about one quarter,which
is 20 degrees and an half Southward. So much
1s the Declination. And according to thefe Ex-
amples judge of all the reft.

uSE nf.

70 find the Dinrnal Areh or Circle of the Suns conrfe
every day. tH9he]

The Sun every day by his motion (as hath been
{aid) defcribeth a Circle parallel to the Equino-
¢tial, which is either one of the Circles in the Dy-

u al,
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6 The Defreiption and Ufeof the
~ al, or fomewhere between two of them.  Firlk
therefore feek the day of the month, and if it fall
upon one of thofeParallels, that is the Qikcle of
the Suns courfe that fame day : But if it fall be-
tween any two of 'the Parallels, imagitie 3n your
mind, and eftimate with your ¢yc, another paral-
lel through that point between thofe two paral-
iflst kecping fiill the fime dittance. from each of
them. -

As in the firft of the three former Examples,
The Cirele of the Suns courfe upon Auguft ¥ 1.
fhallbe the very fixth Circle above the Equino-
Ctial towards the Centre,

In example 2. The Cixcle of the Suns courfe
upon-the 24 of March fhall be an imaginary Cir-
cle between the fecond and thixd Parallels, ftill
keeping an half of that (pace, and one fifth part
more of the réft, from the (econd. .-

In example 3. The Circlé of the Suns courfe
upon the 13 ot Novémb: (hall beatvimaginary Cir-
cle between the zothand 11th Patallelsbelow the
Equinoctial, flill keeping one gquartes of that
fpace from the tenth, 013

u S. E 1v,
To find the Rifing and Setting of the Sun every day.

Seck out (aswas laft (hewed) the imaginary
Circle or Parallel of the Suns courfe for that day,
and mark the point wheré it mecteth with the
Horizon, both on the Eqft and J#7ft ides, for that
is the very point of the Suns Rifing-and ScI;Lng

Is = that
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" Doubte Pozisontal Dyal. 7
that fame day, and the hour-lines which are on
both fides of it, by proportioning the diftance
reafonably, according to 1§ minutes for the quar-
ter of the hour, will thew the hour of the Suns

Rifing on the Eaft fide, and the Suns Setting on
the Weft fide.

uskE v.

To katorw the reafon. and manncr of the Increafing and
Decreafing of the Days and Nighbts thronghout the
whole Year.

When the Sun is in the Equino&ial, it rifech
and fetteth at 6aclock : for in the inftrumenc the
interfection of the Equino&ial and the Ecliptick
with the Horizon, is in the 6a clock Circle on
both fides. Burt if the Sunbe out of the Equi-
noétial, declining toward the North, the interfe-
&ions of the Parallel of the Sun with the Horizon
is before 6 in the morning,and after 6 in the even-
ing: and the Diurnal Arch greater than 12 hours,
and {o muchmore great,the greater the Northern
Declination is.  Again, if the Sun be declining
- toward the South, the interfe@ions of the Paral-
lelof the Sun with the Horizon is after 6%in the
morning, and before 6 in the evening: ‘and the
Diurnal Arch lefler then 12 hours; and by fo
much leffer, the greater the Southera Declina-
tion is. | :

And in thofe places of the Ecliptick in which
the Sun moft fpeedily changeth his Declination,
the length alfo of the day is moft aleered : and

u 2 where




8 The Defcription and Afe of the

where the Ecliptick goeth moft parallel to the
Equino&tial changing the Declination, but little
altered. As for example : When the Sun is near
unto the Equinoctial on both fides, the days in-
crealeand alfo decreale fuddenly and apace 5 be-
caufe in thole places the Ecliptick inclineth to the
Equinoctial in a manner like a ftraight Line, ma-

king fenfible declination. ~Again, when the Sun

is near his greateft declination, asin the height of
Summer, and the depth of Winter, the dayskeep
fora good time as it were at one ftay, becaufein
thofe places the Ecliptick is in a manner: parallel
to the Equino&ial, the length of the day allo is
bnt little, f(carce altering the declination: And
becaufe in thofe two times of the year the Sun
ftandeth asit were {till at one declination, they
wre called the Summer Solftice, and Winter- Solftice.
And in the mean {pace the nearer every place is to
the Equino@ial, the greater is the diverfity of
days. :

Wherefore we may hereby plainly {c¢ that the
common received opinion, that in every month
the days do equally increafe, is erronious.

Alfo we may [ce thatin Parallels equally di-
ftant from the Equinoétial, the dayon the onc
fide is equal to the night on the other fide,

USE VL

To find bow far the Sun Rifeth and Setteth from the
true Eaft and Weft Points, which is called the Suns
Awplitude Ortive and Occafive.

Seek out (as was (hewed in Ule 1IL.) the ima-
ginary
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Double bozizontal Dyal. 9

ginary Circle or Parallel of the Suns courfe, and
the points of that Circle in the Horizon, on the
Eaftand Weft fides cutteth the degree of the dm-
plitide Ortive, and Occafive.

uSE VIL
To find the Length of every Day and Night.

Double the hour of the Suns fetting, and you
fhill have the length of the Day 5 and double the
hour of the Sunsriling, and you fhall have the
length of the Night.

nSE VIIL

To find the true placeof the Sun upon the Dyal, that
is, e point of the Inftrument which anfiereth to
the place of the Sun in the Heavens at any time,
which # the grosnd of all the Queftions following.

If the Dyal be fixed upona Polt, look what a
clock it is by the outward Dyal, that is,look what
hour and part of the hour thefhadow of the flant-
ing edge of the Style fheweth in the outward
Limb. Then behold the fhadow of the upright
_edge, and mark what point thereot is upon that
very hour and part in the inner Dyal among the
Parallels, that point is the true place of the Sun
at the fame inftant. :

If the Dyal be not fixed, and you have a Me-
ridian Line noted in any Window where the Sun
fhineth : place the Meridian of your Dyal upon
the Meridian Line given, fo that the top of the
P ! u 3 Style




1o The Defceiption and Afeofthe
Style may pointinto the North, and fo the Dyal
1s as it were fixed, wherefore by the former Rule
you may find the place of the Sunupon it.’

It the Dyal be not fixed,neither you have a Me-
ridian Line, but you know the true hour of the
day exactly : hold the Pyal even and parallel to
the Horizon, moving it till the flanting edge of
the Style caft his fhagnw Juftly upon the time or
hour given ;_for then the Dyal is truly placed, as
upon a poft.  Seck therefore what  point of the
upright fhadow falleth upon that very hour, and
there is the place of the Sun. '

But if your Dyal be loofe, and you know nei-
ther the Meridian nor the time of the day; Firft,
by the day of the month in the Ecliptick, find the
Suns Parallel or Diurnal Arch for that day, then
holding the Dyal level to the Horizon, Miove it
every way until the flanting thadow of the Style
in the outward Limb, and the upright fhadow in
the Suns Diurnal Arch, both fhew the very fame
Hour and'minute; for that very point of the Suns
Parallel which the upright fhadow cutteth, is the
true place of the Sun on the Dyal at that prefent.

But note thatby reafon of the thicknefs of the
Style,and the bluntnefs of the angle of the uprighe
edge,the Sun cannot come unto that edge for fome
fpace before and afternoon.’ ' And (o during the
time that the Sun thineth not on that upright edg
the place of the Sun in the Dyal cannot be fommd-
Wherefore they that make this kind of Double
Dyal, axeto be careful to file the upright edge of
the Styleas thin and fharp as poffible may be.

That'which hath here been taught cnncemir}llg
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~ Doublepozisontal Dpal. 1«
the finding out the Suns true place in the Dyals

ought pertectly tobe underftood, that it may be
readily and dexteroufly practifed, for upon the

“true performance thercof dependeth. all that fol--

loweth.

USE IX.
To find the Hour of the Day.

If the Dyal be faftened upona Poft, the hour
by the outward Dyal or Limb, is known of cye-
xy one, and'the upright thadow in the Suns Pa-
rallel or Diurnal Arch will allo (hew the very
fame hour.

But if the Dyal be loofe, eicher hold it or fet it
parallel to the Horizon, with the Style pointing
into the North, and move it gently every way,
until the hour thewed in bothDyals exaltly agree-
eths orwhich s all one, find out the true place of
the Sun upon the Dyal, as was taught in the for-
mer queliion,for that point among the hour-lines
fheweth the hour of the day.

USE X

To find out the Meridian, and other points of the
Cﬂmfﬂﬁa

Firft you muft {eek the true hour of the day l}v,'
the laft queftion) for in that fituation the Mer-
dian of the Dyal ftandeth directly North and
South: and the Eaft pointeth into the Eaft, and
the Weft into the Weft, and the reft of the points
may be givenby allowing degrees 1 1% unto cvery
point of the Compals. u 4 UsE

e e e i e s A A




12 The Delrription and dfeof the

USE xI.

To find ous the Azimuth of Jtie Suny thatis, the di-
Jtance of the Vertical Circle, in whichthe Sun is
at that prefeut from the Meridian. :

Set youy Dyal upon any plain or flat, which is
parallel to the Horizon, with the Meridian point-
ing direétly North or South, aswas laft fhewed :
then follow with your Eye the upright thadow
inafiraight Line, till it cucteth the Horizon: for
the degree in which the point of interfection is,
(hall"(hew how far the Suns Azimuth is diftant

from the Eaft and Welt points, and the Comple- |

ment thereof unto go, fhall give the diftance
therepf trom the Meridian,

RSE XIIL

Ta find out the Dechination of any Wall upon which
the Sun fbineth 5 that is, bow far that Wall [wer-

vesh. from the North or Sonth, either Eaftward or
Weftward.

Take a board, having one firaight ¢dge, and a
Line ftricken perpendicular upon 1t applythe
ftreight edge unto the Wall at what time the Sun
thineth upon it, holding the board paralle} to the
Horizon:; Set the Dyal thereen, and move it gent-
ly every way, until the fame hour and minute be
fhewed in both Dyals, and o let it ftand : then if
the Dyal have one of the fides parallel to the Me<
sidian firike a Line along that fide upon the board
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- Doublepozisontal Opal. 13
| crofling the perpendicular, or elfe with a Bodkin
make a'point upon the board, at each end of the
Meridian, and takingaway the inftrument from
the board, and the board from the wall,lay a Ru-
Iex to thofe two points, and draw a line croffin
the perpendicular : for the angle which that line
maketh with the perpendicular, isthe angle of the
declination of the Wall. And if it bea right an-
gle, the wall is exadlly eaft or weft : but if that
line be parallel to the perpendicular, the wall 15
direct north or {outh, without any declination
at all.

You may alfo find out the declination of 2 wall
if the Dyal be fixed on a Poft not far from thae
wall, in this manner: Your board being applied
to the Wall,as was (hewed, hang up a thread with
a plummet, {o that the thadow of the thread may
upon the board crofs the perpendicular line, make
two pricks in the fhadow,and ran inftantly to the
Dyal,and look the horizontal diftance of the Suns
Azimuth or upright thadow from the Meridian.
Then through the two pricks draw a line croffing
the perpendicular : and upon the point of the in-
terfection make a Circle equal to the Horizon of
your Inftrament, in which Circle you (hall from
the line through'the two pricks mealure the Ho-
rizontal Diftance of the Upright Shadow or Azi-
muth from the Meridian,that way toward which
the Meridian is: draw a line out of the centre to
the end of that Arch meafured : ‘and the angle
which thislaft line maketh wiih the perpendicu-
lar, fhall be equal to the declination of the wall.

UusSE




14 The Defcriptionand @feof the

uskE XliiL

How to place the Dyal upon a Poft without any other

Direliion, but it felfs |

" Set the Dyal upon the Poft; with the Stile into
the North, as near as you can guefs: then move
it this way and that way, till the fame hour and
minute be fhewed, both in the inward and oue-
ward Dyals by the {everal (hadows, as hath been
already taught, for then the Dyal ftandeth inits
trueft (ituation ; wherefore let it be nailed down
in that very place.

usSE xiv.
To find the beight of the Sun as bigh noon every day.

Seek out the Diurnal Arch or Parallel of the
Suns courfe for that day, (by WieIIL ) and witha

pair of Compafles, fetting one foot in the centre,

and the other in the point of interfe@ion of that =
Parallel with the Meridian, apply that fame di-
‘ftance unto the Semidiameter divided : for that =

meafure fhall therein thew the degree of the Suns
altitude above the Horizon that day at highnoon,
uSE Xv.«

To find thebeight of the Sun at any bowr cr time of the
2y

Seek out the Diurnal Arch, or Parallel of the |

Suns courfe for that day : and mark what puin} |
of

L

oA 11



- Double bozisontal Dpal, 15
of it is in the very hour and minute propofed,
And with a pair of Compafles, fetting one foot
in the centre, and the other in that point of the
Parallel, apply the fame diftance upon the Semj-
diameter divided : for that meafure fhall thew the
degree of the Suns altitude above the Horizon at
that time.

And by this means you may finde the height of
the Sun above the horizon at every hour through-
out the whole year, for the making of Rings and
Cylinders, and other Inftruments, which are ufed
to [hew the hour of the day.

USE XVIL

The beight of the Sun being given, to find onz the
hour, or what it is a Clock.

Thisis the converfe of theformer : Seek there-
fore in the Semidiameter divided, the height of
the Sungiven : and with a pair of Compatfes,fet-
ting one foot in the centre, and the other at that
height, apply the fame diftance unto the Diurnal
Arch or Parallel of the Sun for that day: for
that point of the Diurnal Arch upon which that
. | fame diftance Jights, is the true place of the Sun

| upontheDyal; and fhewesh ameng the hour-
| lines the true time of the day.

uSE xvilL
Confiderations for ufing the Inflrument in the night.

In fuch queftions as concern the night, or the
-‘ time
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time before Sun-rifing and after Sun-fetting, the, «

Infirument reprelenteth the lower Hemifphere,
wherein the Southern Pole is elevated. And there-
fore the Parallels which are above the Equino-

&ial towards the centre, fhall be for the Southern
or Winter-Parallels : and thofe beneath the Equi- =

noétial for the Narthern or Summer-Parallels
and the Eaft thall be accounted for Welt, and the
Weft for Eaft ; altogether contrary to that which
was before, when the Inftrument reprefented the
upper Hemifphere.

uSE XVIIL

To ﬁ.};d how many degrees the Sun is under the Ho-
rizoe at any time of the night.

Seek the Declination of the Sun for the day
propofed,(by fe IL,) and at the fame declination
the contrary fide, imagine a Parallel for the Sun
that night, and mark what pointof it isin the
very hour and minute propofed: And with a pair
of Compaffes, fetting one foot in the Centre,
and the other in that point of the Parallel,
apply that fame diftance unto the Semidia-
meter divided : for that mealure (hall thew the
degree of the Suns depreflion below the Horizon
at that time. :

USE XIX.

To find out the lenath of the Crepufculum, or Twy-
light every day. ik

Seck the declination of the Sun for the day pro-
poled
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Double Dozisontal Dyal. 1y

poled, (byUfe I1.) And at the fame declination
oo thecontrary fide, imagine a Parallel for the
Sun that night : And with a pair of Compafles,
fetting one foct in the Centre, and the other at
72 degrees upon the femidiameter divided, apply
thagfame diftance unto the Suns No@urnal Pa-
rajg® . for that point of the Parallel upon which
that fame diftance fhall light, theweth among the
hour-lines the ‘beginning of the Twilighe in the
morning, or the end of the Twilightin the even-
ing.
W80 200
If the day of the month be not known, 10 find it ous
by the Dyal.

For the working of this Queftion, cither the
Dyal muft be fixed rightly ona Polt, or elfe you

muft have a true Meridian Line drawn in {fome
Window where the Sun (hineth ; wherefore (op-

- pofing the Dyal to be juftly fet, cither upon the

Poft, or upon the Meridian, Look what a clock i¢
is by the outward Dyal, and obferve what point
of the upright thadew falleth upon the very fame
minute in theinner Dyal, and through that {ame
point imagine a Parallelcircle for the Suns courfe,
that Imaginary Circle in the Ecliptick (hall cug
the day ot the month. :




DF the General Hozological Ring,

I. Tbe Defiription of it

His Inftrument fexveth as a Dyal to findgthe

hour of the day, not in one place oncl¥ias

the moft part of Dyals do ) but generally in all

Countreys lying Northof the Equinoétial; and
theretore I call it, The General Horological King,

It confifteth of two Brazen Circles, a Diame-
ter, and a litele Ring to hang it by. *

The two Cixcles arc fo made, that though they
are to be fet at right angles when you ufe the In-
ftrument ; yet for more convenient carrying, they
may be one folded into the other,

The leffer of the two Circles is for the Equino-
¢tial, having in the midftof theinner fide ox
thicknefs aline round it, which is the true Equi-
no&ial Circle, divided into twice 12 hours,from
the two oppolite points in which it is faliencd
within the greater. NN

The greater and outer of the two Circles is the
Meridian : One quarter whereof, beginning at one
of the points in which the Equinoctial is hungis
divided into 9o degrees. % Foig it | i

The Diameter is faftened to the Mexidianin |
two oppofite points or poles, one of them being

_ the very end of the Quadrant, and is the North .
Pole : Wherefore itis perpendicular to the Equi-
noctial, having his due pofition. The Diameteris |
broad, and flit in the middle, and about the{lit on

~ both fides are the menths and days of the year.
iy | And
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of the Seneral hoological Ring, 19
And within thisflit is a little fliding Plate pierced .
| I‘B}:Qilﬁil.'}ﬁth a_{mallhole : which hole in the
- motion of it, while it is applied to the days of the
| year, reprefenteth the Axis of the World.
The little Ring whereby the Inftrument hang-
. eth, is made to flip up and down along the Qua-
~ drane: thac (o by help of alittle Tooth annexed, | |
~ the Infirument may be rectified toany Elevation '
b of the Pole. : B

IL  The Ufe of it.

B ] N ufing this Inftrument, 1. The tooth of the

little Ring muft carefully be fet to the height of

the Polein the Quadrant, for the place wherein
you are.

2. The hole of the {liding plate within the flit,

. muftbe bronght exactly to the day of the month,

3~ The Equinoifial isto be drawn out, and by
means of the two ftuds in the Meridian ftaying i,
it is to be (et perpendicular thereto.

4 Guels as near as you can at the hour, and

‘turn the hole of the little Plate tcoward it.

. Laftly,Hold the Tnfrument up by the little Ring
that it may hang fréely with the North Pole thereof
toward the North, and move it gently this way
and that way, till the beams of the Sun (hibing
thorow that hole,fall upon that middleline withe
in the Equinodtial : for there (hall be the hour of
theday: And the Meridian of the Infirument
fhall hang dire@&ly North and South.

This or any ether Mathematical Inffrument either in Silver,
Brafs,or Haod, are exally made by Hilkiah Bedford,
in Fleetltreer, near Ferter-Lane End,
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