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On theFrontifpice and Booke.

ALL Recreations do delsg bt the msnde, ‘
But thefe are beft besng of 4 learned kmde - } !
Here Art and Naturc /}fl’U(‘ topive content, |
I [bewing many arare ex[/rfw’ s

Which ym wzv réade, and onthetr Sul'yeme: here ln
Both in the Frontifpice, 474 d in theBooke.

v ponivhofe tat ble new concerts are et

Liks disty difbes,thereby for to W het (
And winne yonr jsdgement W 117 your appetite p
To taffe them and | therein 10take delight. l
The Senfes objedts are bt dull 2t be ,’i‘ J
But A*’ doth givve the I:z:w(&’ (»/L aft.

Ceome bither then, and bere 1 will defc tribe,

What this [ame table doth for you | orovide. :‘
Here Queftions of Arithinetic ke arewronght,
And l’faaen/er/fzs unto lioht are w:mfrbt,
The like it in \J(’V‘t("lu doth unfold,

Ard fome to0in Colimog sraphie areveld:

2t diverfepressy Dyalls “oth deferie,

With ftrange cw*r:m,ﬁ» in Aftronomie,
And N vxgkarzn with each feverall PiCTOLEy |
I Muficke,Opticks,and i Arc hiteGture :

1 szdk,-«lwumr czmv’C himeftrie, !
In Wategwor ‘M,rrd 10 afcend more hie,

inFi <\mm s,like to Toves Art zl‘mc

Al this 1 know z/ ou imthis Book c/ﬁaltjma'f

And hevely emough for vo consens thy minde.

For from geed Authors, thes our ‘Author drew 1
T hefe R L\C\J%K‘O‘ mlmb are fBrange, and trits

S0 that his Baoke's a Center,and s i,

That in this Cf“}%cr lines-of praife flould v r“cett’-




|

]

}
:
3
;
|
t
p

“

: ’]V&_)v\ 5 ((ﬂl«;}tﬂ\ : % iy o ﬁ ¢

Mathemacteall

R ecreations.

Or a Collection of fundrie Problemes |
extrscted out of the Ancienc and Mederne Philo-

| fopkers, as[ecrets innature, and experiments in «

eArithmeticke Geomerrie, Cofmagraphie, H&rofogoghz-
phie, Afrsnomie, N avigation, Muficke, Opricks,
Architeltgre, Staticke, Machanicks, C/,"l.,’,“:.yf,;r,{y,
FVﬂrcrworker,Fircwan'(:,&'c,N ot vulgarly made
manifelt untill this time : Fit for Schollers,
Students,and Gentiemen,that defive to knowy the

/)‘ Philufopnicall caufe of many admirable (('" 2
e Conclufions. g't »

/
/

Vifefull for others, to acuate and ftirre them up
to the fearch of further knowledge ;and fervices
able to all for many excellent things,both for

pleafure and Recreation.

Moft of which were written firft in Greeke and Latine,
lately compiled in French, by Henry Van Etten
Gent.  And now delivered in the Eng'1fh tongue,
with the Exgminations ,Cos reitions ;and

Augmentations.

-

JPrinted at London by T. (otes, for Richard Hawkins,
dwelling in Chancery Laneneere the Rowle 1633.
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TO
The thrice Noble and

moftgenerous Lo.the Lo.

Lambert Verreyken, Lo. of
Hindenwolverthems, che.

RS Mongﬁ the rare and
i curious Propoﬁti-
ons which I have

thematicks in the famous Vniver-
fitie of Pont a Mou on, I have ta-

A3 _ ken
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How isit that & man in one andthe [ame time
may have bis head upmlrd and his {ecte np=
ward, éeml in one and the fame place. 41

PROBLE M. XXV.

Of & Ladder b) which two men afcending at one i

time,the more they aftend the more they [hall

be afunder, notvsthfanding the onebe as high ¥

as the other. : 4
PROBLEM. XXVIL

How 3 it that a'man baving but 4 Red or Pole
of land,doth brag that be may in a right line

paffe from place vo place 3000 miles. 42
PROBLE M. XXVII.

How 15 it that a man ﬁaﬂdmg upricht, and loo-
king which way he will, be looketh true North 3§
or Senth. 43

PROB LEM. XXVIII.

To tell any one svhat number remaines after cera
taine operations being ended, without asking
Ay i’ﬁ{[ﬂlun 44 4

PROBL E M. XXIX. ;

Of the play with two [everallthings. 45

PROBLEM. XXXI. !

How to defcribe acircle that foalltonch 3.peints
placed how(ocver upon aplaine, if they be not
snarightline. 471

PROB LEM. XXXII.

How tochangeacircle into afquare forme. 4838

PROBLEM. XXXl ‘

With one and the fame compaffes,and at one and |
the [ameextent or opening, how to defcribe gt
many circles concentricall,that u,grmrer o o
befler oncthian another,

PROB—,‘




The Epiftle Dedicatory.,

whole indevours, I fhall alwayes
dedicate unto your Honour, with

[ an ardent defire to bee accouted

ever,

Your moft humble and
obedient Nephew,

and Servant

H Vax Brrex,

Ag




' The Epiftle Dedicatery. ’
ken fingular pleafure in certaine,,?
Problemes no-lefle ingenious than,
recreative, which drew me unto|
the fearch of demonftrations more |
difficultand {erions,fome of which |
I have amafled and cauled to paffe
the Preffe, andherededicate them
now unto your Honoar ; not thati
I account them worthy of your
view, but in part to teftifie my af-
fectionate defire to ferve you, and’
to fatisfie the curious, who de-
light themlfelves in thefe pleafant,
ftudies , knowing well that the
Nobillitie, and Gentrie rarher ftu-|
die the Mathematicall Arts, to con.-‘
tent and fatisfie their affections,
in the fpeculation of fuch ad-
mirable experiments as are ex-
tracted from them, than in hope
of gaine to fill their Purfes. All
which ftudies,and others,with my
whole

§ .
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" by ngany, that fundry
fine Wits aswell amon gﬂ
G&@Q the Ancientas Moderne,
FOCSH RN have fported aud de-
lighted themfelyes upon feverall things
of fmall confequence, "as upon the foote
of a fly,upon a ftraw, #pona point, nay
spon nothing 5 flriving asit Were to  [hew
the greatne(Je of their gloryin the fmals
neffeof the fubject: And have amongSt
moft folid and ar tificiall conclufions, com-
pofed and produced fundry Inventions
both P hilofophicall and Mazhema]-l
tica
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below. :
PROBLEM. XXXXV.

How that if all the ponder in the world were in
clofed in abowle of paper or glaffe, G being firelg
on all partsyit conld not breake that bowle. G3|*

PROBLEM. XXXXVI, ‘

To finde a number whick being divided by 2
there will remaine 1. being divided by 3. there)
will remsainc 1.and [0 likywile being divided
by 4,507 6.there would fiill remaine one; but}
being dividedby 3. will remaine nothsng 69 .
PROBLEM, XXXXVII. I

One bad a certaine number of ((rownes and conn

" ting themby 2,and 2 there refted 1. conntinglt
them by 3,and 3. there refted s, counting
them by 4,and 4,there refted 3, connting them)
by g and 5, there vefted 4. connting thems Of
6,and 6,there refted 5. but counting them
7, and 7, there refied nothing, how mangs
crownesmight he have .

FROBLE M. XXXXVIII

How many forts of weights in the leaft mante
muftthere betoweigh all fores of things b
tweene one pound and 131,ponnd, and [o untlh
364pound. i

P ROBLEM. XXXXIX,

Of a deceisfull ballance which being empty [eem@g
20 be juft becanfe it hﬂng: in A quilibrio potf
withftanding putting12.pound in one ballandy
and 11.n the sther st will remaine in o/ Eqh
librio, :

PROBLEM. L.
Toheave onlifs up a bottic with 4 fraw.




The Epiltle to the Reader,
Tyberill,and others) knowing that Are
imitating nature, glories aliwayesin the
Wariety of things which ﬂ)e producethto

fatisfie the phinde of curious ingmifitors,
And though perbaps thefe labours to
fome /}lﬁmut’OnS perfons may [eeme Vaine,
and ridiculoussfor fuch it was not under-
taken. But for thefe whick intentively
hacve defired and fought after the know-
ledge ole*e/e things, it being an invia-
tion and motive to the ﬁ’arc b of greater
matters  and toimploy the minde in ufes
full knowledge, rather than to be bufied
mn vaine Pamphlets Play-bookes,
JraitlefJe Legends, and prodigious
Hiftories that are invented out of fan.
ciey which abufe many Noble {pirits,
dull their Witsy & alienate iheir thoughts
from laudable and honourable ftudies.
Jn this Tra&ate thou maift therefore
make choife of fuch Mathematicall
Problemes and (Conclufions as may

de-







5 The Epiftle to the Reader,

thy Jpirit may eafily digef? them,
and put them finely in
order, though now

indiforder. -

Attty e e TN,
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Of 4 fine Lampe which goeth wot out, though o
carriesit imones pocket ,or besng rowled on thg
ground will fHill burne. '

PROBLEM. LXI.

‘dny one baving thought a card amongt manylh

cards pow artificially todifcover it ont, 894
PR O BL EM. LXII. i

Three women A B,C.carried Apples to a marketliy
to fell: Ahad 20.B,bad 30.C,40. they foldalsh
many for a-penny one as the ether, and b onghtly
bome ane a5 much mowy as another ,hov conlalll
this be ? ‘

PROBLEM. LXIIl

Of theproperties of fome numbers.

PR OBLEM. LXIIII. ‘

Of an excellent lampe which ferves or fuynifhethy
it [elfe with oyleyand burnes a long time, ;

PROBLEM. LXV.

Ofthe play at keyles or nine pins.

PROBLE M, LXVIL

Of Spectacles of pleafure,

Of Speélacles which give feveratl colonrs tothd
vifage. 98

Of Spectacles which make a Towne [eccme toibl

a (itie, one armed man 4 a company, and &
peece of gold as many peeces. 99|,

How out of a chamber to [ee the cbjeéts whichy
paffe by according te the lively perfpettive. 10t

Of Gallileus admirable opticke Glaffe, which

helpes oneto fee the beginning and endingoffs
Eclipfes the [pots inthe Surme, the Stamé
which moves about the Planets,and per[picsls
on[lythings farreremote. : \




AT
P IS
A Table of the Con-

tents,and chiefe points con-
tainedin cthisBooke. '

PROBLEM. IL
HOw vifible objells that are withowt, and
things that paffe by.are moft lively repre.
Jented tothefe that are within, Page 6
PROBLEM. I
Of finding of numbers conceived in the minde.
1,2,
PROBLEM. V. 3
Of a Geagraphicall Garden plot fit for & Prince
o7 fome great per[onage. 14
PROBLEM. XXXVII
Any liguid fubfance 25 water or wine,placedin
# Glafle,may be madetoboyle by the motion
ef the finger and yet nor rowching it, 54
PROBLEM: I11,
How to weigh the blow of ones fifty of a maller,
baschet or [nch like. 9
PROBLEM. XXX.
Two feverall nambers being taken by two fn-

dr)




The Epiftletothe Reader.
ticall,to folace the minde,and recreate
the [pirits, Which the fucceeding ages
have imbraced, and from thewm gleaned
and extraéted many admirable and rare
conclufions judging that borrowed mat-
ter oftentimes yeelds praife to the indu-

Jtrie of its author. Hence for thy ufe
(Courteous Reader) 1 have with great

fearch and labowr collefted alfo,and hea

pedup together in a body of thefe plea-
fant and fine experiments to flirre up
and delight the affectionate, (out of the
writings of Socrates,Plato,Ariftotle,

Demofthenes Pythagoras,Demo-

craes, Plinie,Hiparchus, Euclides,

Vitruvius, Diaphantus, Pergzus,
Archimedes, Papi Alexandrinus,

Vitelius, Ptolomeus, Copernicus,
Proclus Mauralicus,Cardanus,Va-

lalpandus,chlcirus,Gilbcrtus,Ty-

" chonius, Dureirus,lofepheus, Cla-

'vius,Gallileus Maginus,Euphanus
: Tiberill,
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Bg-bin‘gf, to ﬁﬂﬂl’g W;Jl;t‘b each 0f tr’yem /Yét!h td;

; kens W

g PROBLEM. VL

pHow to d:fpzy"e three flaves which may fuppors

each gther in the ayre, is
P R OBLEM. XIIIIL,

CHany things being difpofed Circular (or
otherwife) to finde which of them any one
thinks uporn, ' 28
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Tofinde # number thenght upon without asking
gueftions, 33
: PROBLEM. XI.

How & Milftone or other ponderafity miy hang
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av) wifebreaking of it. 26

PROBLEM. XX.and XXI. ‘

How & bodly that 15 uniforme und infletible may

pAffe tloraugbﬂ hole whichis ronnd, (guare,

and Triangular ; or round, [quare and ovall-

wife.andexablly fill thefe (everall holes,35,37
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Picke inthe middle of a conrt withont falling.

PR OBLE M, XXII.

Tofinde a number. t/Jaugbt #pen after another
manner than the(e which are formerly delive-
red. 39
_ PROBLEM: XXIII. _

Tofinde ont many numbers thar fundry perfons
oF any one hath t/zougbt upon.’ " a & 40

<

PROBLEM. XXIIII.

" Hew
* ;
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Of Nere bssgrear (oloffus whicl had ﬂfm:l of J\ﬁl
13.foot large, ( p
Of menitrous @yants, B
Of the Gyant Ogge ard Goliah. 119,1208 l‘
Of the Carlng{e ofa man found which was in T
length 4.9. fooresand of that monfter found i}l
Creet, which bad 46.(nbits of height. 130 |l
Of (ampefins his relation of 4 monfter of 300
foot found in Sicsle, whefe face according ta
the former proportion [howld be 30. foot in
length. 121
PR OBLE M. LXXI.

e
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'  PROBLEM. XXX(IIL

. M I ny numbers under 10. bemg t/mngbr Hpon to
41 ’%ﬂﬂde what uxmbers theywere, i
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Mofzbe play withthe ring, 3
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56
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The Epiftle to the Reader,

delight thee. which kind of learning
doth excellently adorne a man, feeing
the ufefulneffe thereof, and the manly
accompli(hments it doth produce:profita.
ble and delightfull for all forts of people |
whomay furnifland adorne themfelves
with abuindance of matter in that kind
to helpe them by Way of ufe and difcourfe.
And to this we have alfo added our Py-
rotechnie, knowing that Beafts have
for their object onely the furface of the
carth; but bopma that thy [pirit which
follo Gieblseche mobion of fire,will abandon
the lower Elements; and caufe thee
tolsft up thine eyes to foare in a bigher
C onf’mp[mzon having fog olzttermcr a
Candpie to bebauld and:- thefe plea/zmt
andrecreative fives afcending may caufe
thy affections alfoto afcend. The Whole
Whereof we fend forth to thee, that de-
fireftehe [crutabillity of things, Na-
ture btzvingﬁriziﬂ;ed us With matter,
i thy
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L ad PROBLEM. LI,

" & win the middle of a woed or defart, withous
ve e fight of the Sunne Starres,fhaddow or com.
gﬁ”"’aﬂé, to finde ontthe North or South or the 4;
e §Cardinall peints of the world,Eaft weft ,c5c.75

FPROBLEM. LIL
bylbree perfons having taken ((exnters,(ards,or
they other thingsto finde how much cach one hath

vidy taken, 77

¢, bi PR UBLEM, LIII.
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withone veyce or onesnfrument onely. 78

com PROBLEM. LIIIL
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- FROBLEM.LV.
M8 Pfdpﬂrﬁ’ a’lﬁfﬂﬂ‘ tobe apenc’d,, g0

m ROB.LVI. Whether ssit more bard and ad-
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Z,::Z any ene thinketh npon., {7
£4i PROBLEM. LIX. :
How tomake aninfirument that helpesto heare,
* & Gallilens madeto belpeto fee, 87

] PROBLE M. LX. '
0} >3 o
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149
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G maKe
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allsts iwreafe for 12y gearesywill amonnt
q

T e
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make the face feemefaire and fonle, 160
PROBLEM, LXXVIII.
How to (hew onethat 3s (ufpicions what isin snoe
ther Chamber or Roome, no:mt/;;?‘:z:«zflmg the

snterpofition of that wall. 160
(orollary,1.tofee the e/f}ﬁeg;nn of aplace, upon
the Rampart of a fortifiiation. 161

Corollary, 2. and 3. notwithftanding the inter-
pofition of walls, and chambers, by helpeof 4
Glaffe things may befeene,which paffe by. 162

PROBLEM. LXXIX.

How with a CMusket to ftrike a marke not loa-

king towards it exeltly as one aymed arit.
162

How exalllyto (hoot ont of a Musket to a place
which 5 not [cene being hindred by fome obfa-
kle or other interpofition. 163

PROBLEM. LXXX.

How tomake an Image to be [cene hanging in

the fljf‘/f_/)tl'l/lng b head downeward, 164
PROBLEM, LXXXI.

How to make acompany of reprefextative Sonl.-
diers [eeme to be as aregiment, or how few in
number may be multiplyed o [eerse to be many
in number, 16§

COROLARIE.

Of an excellent delightfull Cabinet made of

plasne glaffes. 165
PROBLE M, LXXXII.
Of fine and pleafant Dyalls in Herelogographie.

Of aDyall of herbes for a Gardes. 166
Of the dyall npon the finger and handyto finde
what of the Clocksitss. "

of
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dry perfons, how [ubtillic to difcover which

cf;b.sfc aumbers each of thems tooke. 46

PROBBLEM, IIIL

a faffe may be broken, placed npen twa

(eswithont burting of the Gl fes. 12
PROBLEM. VIIL

Flowzo difpofe lots that the §.6.9.@ ¢, of any

nwmber of perfons may efcape. 16

PROBLEM. X111,

Eow the waight of fmoke of a combuftible bodse,

whick s cxhaled may be r’cngcd’. 27

- PROBLEM. XII

Of three knives which may be fo difpofed te hang
z};:/;:../]re, and moove Hpon the Posnt of a
needle. 7

PROBLEM. XVIIL
Of a decestfull bowle o bewle withalls 32
PROBLEM, XVIL

A ponderosssor heug’ boo{)’ may be fupported in

theayre withont any one tonching it 30
PROBLE M. XVIIlL
Howa Peare,or Applemay bee parted into any
parts withont breaking therind thereofs 33
PROBLEM. X V.
Of a fine kind of . dove which opens and foutson
both fides, 30
PROBLEM. IX.

Bow the balfe of a ve(fell which containes 8,
meafures may be taken, being bur onély two
other meafures,the one being 3, and the other
8, meafnres. 22

PROB LEM. VIHI.
Three perfons having taken cach of them feverak

things,

T
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£0 24414062 5000000000000 graines whickh
exgeeds sn valnue all the treafuvesin the wortd,

183
Of the wonderfull increafe of fheepe, 181
Of the increafe of Cod fifh. 182

Of the Progreffive multiplication of fonles;thas
from onc of Noahs fonnes, from the flood unto
Nimrods Monarchie, fhould bee produced
111350. fonles. 183

Of the increafe of numbers in donble proportion,
andthat a pin being dowbled as often as there
are woekes in the yeare,the number of pins
that foonld arife s able toloade 45 930 fips
of athon(and Tunne a pecce, which are worth
more than ten bundredthonfand ponnds a day,

183,184
Of a man that” gathered Apples, fones or [uch
like npon acondition, 18

Of the changesin Bells,in muficall infiruments,
tranfmutation of Places, in numbers, letters,
men and [wch like. 185

Of the wonderfull interchange of the letters in
the Alphaber: the exceeding numsber of nien,
andtime to expre(fe the words that may be
madewith thefe letters, and the number of
bookes to comprehend thems. 187,188

Of a fervant hired upon certaine condition, that
he miglyt have land lent bim to fow one graine
of Corne withits increafe for 8. yeares sime,
which amountedtomore than fonre hundred
thoufand Acres of land, 188

PR OBLEM. LXXXV. ;

Of Fountains, Hydriatiques, Stepticks, Macﬁu-

3 NECKS,




The Confents.

necks, and other experiments upon water, or
other liquor. ;
Firft, hew water at the foot of a monntaine may
be made to afcend to thetop of it and/fs to dew
[eead onthe other fide of ir. 190
Secandly,to finde bow much lignor w in a ve(fel,
onely by ufing the tap hole. 1

9L |
Thiraly, how isit, that a veflell is [ayd to henld

morewater at the foote of & mountainesthas

art the top of it. 191
4 How to conduét water from the rop of one
monntaine tothe top of another. 192

5 Ofa fine fountaine which (pouts water very
bigh andwith grear violence by twrning of a

Cocke. 193
6 Of Archimedes [trew which makes water af~

cend by defcending, 194
2 Ofafine fonntaine of pleafure. 196

8 Ofafinewatering pot for gardens. 197
9 How cafily to take wine out of veflell at the
bunghole without piercing a bole inthe veffel,

198

10 Howto meafure irregular bodyes by lnlpe'

of water, 198
11 Tsfinde she weight of water, 1

994
12 T finde the charge that 4 ve([ell may earry,

% [hippes,boates or fuch like, 200
X3 Hew comses it that a fhip having [afely (as-
bed inthe vaft Ocean,and ét’z’ng come into the
portor karbour ,will finke downe right. 200
14 How a groffo body of mettle may [wins #pon
the water. . 20I
I5 How toweighthe lightneffe of the ayre. %o;
I a=
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16 Being givern a body,tomarke it abont, and
Jaew how much of it m'llﬁn&e inthe water, or
[wim abovs the water. 20

17 To finde how mnuch [everak mettles or other

bodies doe weigh lefle in the water than in
the ayre. 20
18 How s stthat a ballance hawing like weighs
in each[cale, and /ngmg in eLquilibrioin
the ayrebesng removed from that place(with-
out deminifhing the weights in each bal
lance,or adding te it )it (hall ceafe to hang sn

eEquilibrio fencibly,yea by « great difference

of weight. 205
19 To foew what waters are heavier one thax
another and how mueh. 1e6

20 How to make a ponnd of water weigh s much
A 10020.30:07 & hndred pound of Lead;nay
as ynch as a thow[and or tenthonfund ponnd
weight. 207

PROBLEM. LXXXVI.

Of fundry queftions ef Arithmeticke, and firft
of the number of fands calculated by Archi-
medesand Clarius. 208

2 Divers mettles besng melied together in one
body tofinde the mixinre of them. 210

3 A [ubtile guefiion of three partners abont e
guality efwine and vefels. 213

4 OfaLadder which ffanding npright againft
wall of 10.fo0t high, the foot of it s pulled ont
6.foot fromthe wallupon the pavement, how
much hath the top of the Ladder defcended.

214
FROBLEM. LXXXVIIL A
Wity
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Witty [wits or debates betweene Cains and Seva
pronius uponthe forme of fingers: which Geoa
metricians call Ifoperimeter, or equall im civ-
enit,or Compa(fe. ) 214

Incsident:of changing afield of Gumeafires [Guare,
for & long vectangled ficldof 9 meafures in
length and 3.in breadth: both equallin cireuse
bt not in quantitse. s

3 Incident:about two [acks each of them homle
ding but a bufbell, and yet were able to honld.
4.bufhels, 217

3 Incident : fheweththe deceit of pipes which
conveies water, that apipe of two inches dia-
meter,doth caft ont foure times as much water
as a pipe of one [uch diameter. 218

7.heaps of Corne of 10.foete every way, 15 ot a6
winch as one heape of (orne of 20. foot every
way. 218

: PROBLE M. LXXXVIII.

Of fundry queftions in matter of Cofmogra=
phi¢,and Aftronomy: S

Inwhar place the middle of the earth is (uppofed.
to be, 219

Of the depth of the earth, and height of the bea-

vens,and the compaffe of the world how much, . §

219

How mnch the ffarry Firmament ,the Sunne and

the Moone ave diftant from the center of the

earth, 220
How long a Milftone wonld be falling to the cen=

ﬂm dong time & man or abird may be in com-

pafing

%

¥
X
e

of the earth from the [uperficses, sf it might %
ter have paffage. 220.

B




The Contents,
"s | pafing thewhole earth, 220
O If a man fhonld afcénd by fuppofition 20, miles
=% everyday: hows long it would be before he ap-

4 prmc/J tothe Moone, 231
s The Sunne moves more in one d"] than the
m CMoone in 20.dayes. 221

" Jf 2 milfpone from the orbe of the Sunne foould
§ . defcend a thonfand miles in an hostre bow lorg
le Gt wonld be beforeit come tothe earth, . 3 21
14 Of the Sunnes quicke motion of more than 7500,

miles in one minute, 221
b Of the rapt and violent worion ¢f the ffarry Fir«
d- mament pwhich if a bhar[eman fooxuld ride eve-
er ryday gqo.miles, e conld not in a thowfand
B yeares make (wchadiftance as i moves every

4 ~ hogre. 22
vy To finde the (irele of the Sun by the fingers, 313
8 PROBLEM. LXXXXIII.
Of firding the new and full Mosne in each
a« - moneth, 22
PROBLE M. LXXXXIIII.
d To finde the Latitude of Conntries, 12§

: PROBLEM. LXXXXV.

¢ Of the Climars of Countries, and how to finde
b, » them. L.adk
9 PROBLEM. LXXXXVI.

4 Of Longitude and Latitude of the places of the
be « carth and of the Starrsof the Heavens. 227
o Lo finde the Longitnde of a ('onnirey. 228

4o Ofthe Latitude of a ((onntrey. 229
bp T o finde the Latitude of a Conntrey. 230
0. Lo findethe diftance of places. 230
5. Of the Langir;tde,Lﬂtitnde,Decl;'mrioln,and di-

*e france

g




The Contents:
*fance of the farres,

How is it that twe For[es or other creatures comalh
ming into the world at one time, and d}ing atl
one and the [ame inftant yet the one of themtely
be a day older than the other. 23¢ |

Certaine fine Obfervations.

Inwhat places of the world is it that the needled
bangs in E quilibrio and verticall. 233 i
In what place of the world is it the funne #
Eaft or weft but twice in the yeare, 233 "
Inwhat place of the world is it that the Suunesih
Longitude from the Egquinoltiall points and |
/lrzrzxda,[mng eqnall, the Sunve s due Eaft s
or Wefts
That the Sunne comes twice to one point of thef
Compaffe inthe forenoome or afternoones 23 3
That in fome place of the world there i but twa}
kinds of winde all the yeare. 238
Two fbipsmay be two leagnes afunder under thel
equinottiall, and [ayling North at a certaine
parallell they will be bt juft halfe fo much.13g
Z 0 what inhabitants and at whas time the Sunue i
will touch the north pare of the Horizon dijl
midnight. 234
How a4 man may know in his Navigation when jh
he is under the Equinolliall. ‘
edt what day in the yeare the extremitie of th
Soils foaddow in 4 Dyall makes ars ght line, 23
Whatheight the Sunne is of and how farre fro
the Zenith, or Horizen, when 4 mans fbaddem
7 as long as his beight .

PROBLEM. LXXXXVIL
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13170 make a Triangle that [ball bave three right

om - Angles. 234
9 PROBLEM. LXXXXVIIL

muZ o divide aline in as many parts s one willwith-
20 ent compaffes or without [ceing of it. 235

PROBLEM. LXXXXIX.
T'o draw aline which ball incline to another line,
ey yer never meete,againft the Axwome of Pa-

2y vallels. 236
ge PROBLEM, C.

24 T o finde the variation of the Campﬂ,’]"e by the
um,  Swrne [hining. 137
an PROBLEM. CL

Edf T'o know which way thewinde 1 in oncs Chamber

withont going abroad. 238

f th PROBLEM. CIL.

29 How todraw a parallell (pharicall line with great

i oAl 239
2y PROBLEM. CIIL

otk Tomeafure an hight onely by helpe of ones Hat

i 240

1 PROBLEWM. CII1L

wm T 0 take ar height with two [trawes. 240

wt In Architetture how flarues or other thing in
24 bigh buildings (hall beare & propertion to the
) below eyther equalldonble, @ c. 242
2 PR OBLEM. CV 1.

fil _Ofdilefarmedﬁ_gnrex which bave noexall propor-
2 tion,where to placetheeye to [fee then dircéts

ﬁa» 243
n PROBLEM. CVII
g How a Cannon that bath frot may bee covered
fromthe battery of the enemy. 244
% ¥

'l 2 PROB-
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PROBLEM. CVIIIL 1
Of a fine Lever by which cne man alone may
};/M'e a Cannon supon his Carriage, 245

PROBLEM. CIX.

How to make a Clocke with one wheele, 246

Of waterworkes.
PROBLEM. CX.
How achildmaydraw upa hogshead of waer
with eafe. 247
PROBLEM, CXI.
Of a Ladder of Cords to carry in ones pocketby
which ke may mount & wall or Tower alone.
. 248
PROBLEM. CXII
Of amarvelows Pumpe which drawes up great
guantity of water. 249
FROBLEM. CXIII,
How naturally to canfewater to afend ont ofa
P, 250
PROBLEM. CXIIII.
How to caft warer out of 4 fountaine very highe
252
PROBLEM. CXV.
How toempty the water of a Pir by helpe of @
Cifterne, 253
PROBLEM. CXV I ‘
Howto fpout ont waser very bighs 253
PROBLEM, CXVIL
How to ve-animate fimples though bronght
thoufund miles, 2
PROBLEM. CXVIIL ‘
How to make a pe rpetnall motion. 155
PROB-
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PROBLE M, CXIX.

Of the admsrable snvention of making the Phi-
LofophersTree, which one may fee to grow by
Jittle and little. 256

PROBLEM. CXX:s
Elow to make the reprefentation of the great
world, 257
PROBLEM.CXXT

Gf a Cone or ‘I-]r/;;mi;i.zfl ﬁo”"" that moves np-

ona Table, 258
PROBLEM. CXXII.

How an Anvillmay be cleaved by the blow of a

Piftol. 258
PROBLEM. CXXIII.

How a Capon may be roﬂ’cd 15 a wans travells at

his fﬂdd/a‘ bow. 259
PROBL E M. CXXIII,
How a Candle may be made ro burne three times

longer than ufually it doth, 259
PROBLE M. CXXV.
Hew to draw wine out of water. 1260

PROBLEM, CXXVL
Of two Marmeszets, the onc of which lights a
Candle andthe other blowes it ont. 261
PROBLEM. CXXVIL
How to 1’\6(’}76 wine frefh withont Ice or Snowin
the htig/ﬂ of Summer. 962
PROBLE M. CXXVIII.
T o make a Cement which lafted a5 marble, re-
Jifting ayre and water. 262
PROBLE M. CXXIX,
How to melt mestle upon a [bell with little fire,
163
PROB-
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Five or fixe things 1 have thoughtworthy
to declare before I pafie further,

sz g\ Irft,that 1 place wot she [pecu-
i B}%g lative demonfirations with all
(R thefe Problemes, but content
p my felfe 1o fhew them as as the
fingers end : which was my
plot ¢&& intention becanfe thefe which unders
fland the mathematicks. cam conceive them
eafilys others for the moR part will contens
tbemfelves oncly with the knowledge of them,
without [eeking the reafon,
Secondly, 0 give a greater orace sothe
practifeof thefe things, they ought tobe ton-
cealed as much as they may, in the fubtiltic of
the way:for that which doth ravifl ke [pirits
#, an admirableeffe&t, whofe caufe is un-
knowne : which if it were difcovered, halfe
the pleafure is loft therefore all the finewe(fe,
co-




By way of Advertifement.

confifEs in the dexserity of the AGE, concealing
the meanes,and changing often the fireame.
Thirdly, great care oughs 1o be bad tbat
one deceive wot bimfelfe, that wenld declare
by way of Art 10 decesve anither » this will
make the matter comtemptibie 1o igrorant
Perions,which will rather caft the fanlt upon
the Science than upon he that [hwes it : when
the canfe is not in the Mathematicall pramci-
ples but in him that fayles in the acting of it
Fourthly, in cersarne Aritheaeticallpro-
pefitions they have oncly their anfwers asl
found them in fandry Authors, which any

onc being fudions of Mathematicall lear- - |

wing,may finde their originall, and alfo the
way of their operation.

Fiftly, becaufe zhe number of the(e Pro-
blemes,and their dependences are many ,and
iutermixed ] thoughi it convenient 1o gather
them imto a Table :that [o each one accor-
ding tohis fancie, might make beff choife of
shat which might befl pleafe bs pzl}; sthe mai-
tex being wot of ome nature, wer of like [ubtil-
tie s Bt Whofoever will bave parsence ¥0
veadeon, [ball finde the end bester than the
beginuing. :
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7 PresiLimMhk L
i To finde n nnmsbar thonght npos.

Id him that hee Quadruple the
B Number thought upon, thatis,
4254 multiply it by 4 a0d unto it bid
him to adde, G.8.10. or any
Nuwber av plealure : and let
him take the halfe of the fumme,
" then aske how much it comes to: fer thenif
f youtake away haifethe Number from ic which
- you willed him at firlt co adde ro it, there
L $hall remiiac che doable of the numier
p theughtupon.

]

y Ex»mpli.

" The Number thought wpon. §»
The Quadruple of its 2e.
Put 8. unto it,makes a3.

'he halfe of itis : 14w
: ] take




Mathematicall Recreation,
Take away halfe the number
added fro it,viz.4.the reft is § ! ‘
The double of the number thought uponl

10s

Vi, i

eAlnother way to finde what nm»éer) 3
was thonght upons

Id him which thinketh, double his Nam
ber,and untothar double adde 4.and bid himi
multiplie that fame preduct by 5.and uato th
produd, bid him adde 12. and maltiply thag
lait number by 10. (which is done cafily by {88
ting a Ciphar at theend of the mamber: ) the
aske him the laft number or product, andjik
from it fecrctly fubtract 320. the remainds
in the huadreth place, isthe n#mber thougl
upor.
Example, g M
The number thought upon 7. "
His double 14. ;
Toitadde 4,makes 18.
W hick multiplied by 5.maks

For which 700
account onelgl’

90:1p b
To which ad 12 makes I°2'\>0(‘LI Eltxillc]::d

This multiplied by 101

S | viz, 7. {o ha
e o i, 1020- [ outhe il
makes R S "8 tup_\ 3
From thisfubtra 320. 1
Reft 700.




Mathematicall Resreation.

Iy
e T o finde numbers conceived upon otéerwz;/é
| r“')‘ thanthe former.
o) /d the partie which thinkes che number,

chat he triple his thoughe,caule him to take

the halfe of it : if it be odde take the leaft halfe
Nangnd put one unto it, : then will him to Triple
id highe halfe and take halte of itas before ; laftly,
tothaske him how many nines there isia the laft
ly ththalfe, and forevery 9. account 4. in your me-
byfemorie,for that thail fhew the number thenghe
) thpon, if both the Triples were evens but if
» @it be oddear the firft Triple, and even at the
aind fecond, for the one added unto the leafk halfe
houg keepe one in memorie : if the firft Triple be
even and the fecond odde, for che one added
unto theleaft halfe keepe two in memorie:laft-

ly if at both times in tripling,the numbers be
odde,for the two added unto the leaft halfes,
bt keepethree in memorie,thefe cguiioﬁs obfer-
o ved and adikd untoas many fowe s as the
s PArtic fayes there is nives contained in the
o laft haife, fhall never faile you to declare, or

> b Qtfcernetruly whae sumber was thought upon.

s Example,
:ﬂz‘ The nwmber thoughe upon, 4,017,
P% The Triple 12.0r21%,
The halfe there of 6, or 10, 1 put to it makc;j
The Triple of the halfe 18.0r33.
| Thehalfe 6.0r 16,1 pur to it maks 17

“ The number of nines in'the laft halfe 1.0r 1.
B2 The




Mathematicall Recreation.

The ficlt 1. reprefenteth the 4.number thoughl
upon, aad the laft 1. with the caution makes 4
the other number thought upon.

Nete.

Order your method fo that you bee notd
covered : which tohelpe you may with d
teritie, and “induftrie make additions, [uh
tractions, multiplications, divifions,cce Al
in ftead of asking how many nincs thered
you may aske how many eights, tens, &
there is, or {ubtra& 8.10.&¢. from the numbe
which remaines, for to finde out the mambt
thought upon.

Now touching the Demonfirations of
former dire@ions, and others which follow
they depend apon the 2.7.8. and 9. Baoke
the Elements of Ewc/id :upon which 2. Boo
and 4. propefition thismay bee extraied
thefe which are more learned for the findif
of any number that any one thinketh on.

Bsd the partic that thinkes, that hee bre
the mumber theught upon into any. two part
and unto the /guares of the parts,let him ad
the double produc of the parts - then aski#
what iggiounteth unto, fo the Rooz 2uadil]
fhall bethe number thoughtwpon. :

“ . Thennmber thought upon 5.theparts ¢
55 fuppofc 3.ard 3, '




Mauathematicall Recresiion.

Zhiu{ he (g#are of 3.maksg.n
aakelhe /gnare of 2,maks R 5 LT /
[he qu‘odu-ft of : th},cij'jw?:csiz,?{f}‘;
e partsviz.3.0: (| f[71 ; %)C o \.V.‘aff
b-makes 6. which('? | 15 > L .:e Sl
nm‘.doublcd makes J 3 ‘O“? s S

hd Ormore compendioufly, it may bedclive-

edthus,
&’c ' Breake the mumber into two parts, and to
ile;c&h'(’ produg‘t of the parts, adde :'f‘.cf(/":mrf of
m,halfcthc difference of the parts, then the Roos
3 Zuadrate of the aggregate is halfe the number
':Bonccwcd.

7K
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The fumme of thele

[}

fol
ol EXAMINATION.
o e

ed He Probl'cmes whick concern Arithmetick,
Gl B we cxamine notyfor thefe arceafie to any one

Y which hath vead the grounds and prin-
.brfiﬂ“ of Arithr:ne:ic'é\e 2 but we efpecially tonuch
> pl¥pon that, which tc'”n.ﬂ'f to the [peculatisns of
e ‘Phyﬂckc, Geometrie and Optickes,ard fuch o-
endthers which are of moere difficultie, and more
) watinsipally 10 be examined and confidered,

!

i b B3 Pros,




Matkematicall Recreation;

Prosrem IL

How toreprefent to thefe which areina
chamber that which #s with-
ont or all that which

pafiethby.

’I‘His is one of the fineft experimerhsi
the Opticgnes, and it is done thus, chul
a Chamber or place which is towardsthe fireg
. frequented with people, or which is agaif
fome faire flonrifhing objed, that fo itmayh
more dciighcﬁﬂlv’i pleafant to the beholder
then make the Rodme darke by (hutting outt!
light, except a {mall bole of fixe pence broa
this done, all the /mages and {pecies of ¢h
obje& which are without, will be feene wit
in : and you (hall have pleafure to feeit not on
Iy uponthe wall but elpecially uponatheete!
white paper orlomel "SSFI" 2 |

white cloth hung
nere the hole : and if )=
unto the hbole youf

place a round g/u[]},t :
[
|

2

thatis,a Glaffe which
is thicker in the mid-
dic thanar the edge :
fuch as is the com-
mon burning Glafes,
or fuch which old
people ufe, for then :

the lmages whic_h before did feeme dead, ‘
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Moathematicall Recyeation.

of a darkifh colour, will appeare and be fecne
upon the paper, or white c/otb, according to
their naturall colours, yea more lively than

- their naturall ; and theappearances will be {o

much the more beautifull, and perfect, by how
much the bole is leffer, the day cleare & the fun
Jrining. Tt is pleafureto {ee the beautifull and
goodiy reprefentation of the Heavens, inter-
mixed with clonds in the Horizon, upon a
wooddy fituation, themotion of Birds in the
eAdire, of CMen,and other Creaturesuponthe
ground, with the trembling of 2/ants, tops
of Trees, and fuch like, for every thing will be
fecnie within even to the life, but inserled:
notwithftanding this beautifull paint willfo
naturally reprefent it felfe in fuch a lively
per(pective, that bardly the moft accurate Pain-
ter canreprefent thelike. Now the reafon why
the /mages and objects without are inverfed,1s
becaufe the fpecies doe interfect oneanother in

* the hole : {o that the fpecies of the feeteafcend,

and thefe of thehead .
defcend. ;
But heere note,that

/

with a concave glaffe §
fecondly, by helpe of |
another convex glaffe: Jyur
difpofed or placed be-
tweene the paperand

. the other G/affe:asmay

Ba be
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MathematicaB Recreation,

be feene here by the figure, |
Ngw 1 will adde here oncly by paffing by, foff
fuch which affet painting , and pert;aitare
that this experiment may exceliently help
them, in the lively painting of things peg |
{pective wife,as Topographicall cards c¢.ang d
forphilofophers, it1s afine fecret to explain
the organ of the fight, for the hollow of chel#
eyeis taken as the ¢/ofe Chamber, the balle off
the Aple of the eye tor the hole of the Chamalh
ber, the Cryftakine kumor at the {mall of thelf
Glaffz,and the botrome of the eye, for the wakl)
or leafc of Paper, A

PR R
EXAMINATION: - B

T wsfalfethat the [pecies being prefled regest
ther or contrafled dath performe it npon & wall
for the fpecies of any thing doth reprefentithh
Jelfenot anely su one hole of & window, but
snfnite holes,evenunto the whele Spheare , o7

leaft unto # Hemifpheare (inteleinall in a fre
wredium)if the beamses or vefleEtions be not inte 2
pofed, & by baw much the hole is made leffe
give paflage to the fpecies, by [o much the me el
tively are the Images formed. }

In convexe or concave Glafles the Images will

be dzﬁ:rapar:ia;:al'/e to the eye, 5] bow mneh
yhey are more goncave, or ¢onvexe, and by how i
: wINN
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Mathematicall Recreation.

ssch the parts of the Image comes neare te the
Axis, for thefethat are weare are betrer propor-
tienaged than thefe which are farther off.

But to bave them meve lively,) and true,
according to the imaginarie comcall [elion lee
thebole be no greater than a pins head made
#upen a pecce of thinne Brafle, or [uch like,
which helereprefents rhezop of the Cone, and the
Bafe thereof the serme of the [pecies : thu
praéiice is beft whew the Sunne fhines npon the
hole, for then the objects whith are eppofite to
that plaine, will make two like Cones, and will
lively reprefent the things without, ina perfe@
snverfed per(pelive,which drawne by the Penfell
of fome artificiall Painter, turse the paper upfide
Aowne,and it will be dirett, androthe life.

Butthe apparences may be direll, if yeu place
snother hole oppofite unto the former (o that the

~ [pe@ater be nnder st ; orlet the [pecics refled

upon a Concave Glafle,and let thas Glafle refled
#pen 'apaper or [ome white thing.

Pres L ixu. iII.

Totel how much waighs the blow of enes
BRof a Maller Hatchet or ey like or
refting withons giving
the blow,

SCdiger in his 331. exercife againft (ardan,
) rdatcs that the CMathematitians of Maxi-
mikian the Emperowr did prepofcupona day

Bs this




Mathematicall Recreation.

this Q#effion, and promifed to give the refo-
Jution; notwithitanding Scaliger delivered it
not,and I conceive it to be thus. Take a Balence,
and Iet the fitt, the Mallet or Hatchet reft upon
the Scale or upon the beame of the Ballance
and put into the other f¢ale, as much weight
as may counterpoyfe it ; then charging or lay=
ing more waight into the Seale,and ftriking tip-
onthe other end: you may fee how much one
blow is heavier than another, andfo confe-
quently how much it may wayghsfer as eAri-
Porle faith ; the motionrhat v made in [triking
ads great waight unto ity and [o ’""C”_fb_fﬂ
more, by how much it

# gquicker ; therefor

ineffet if there wer

placed a thoufand}

mallets,or a thoufandy

pound waight ‘upong

a ftone, nay thought

it were exceedingly

prefled downeby way

of avice, by levers or!

other mechanick In-'

gize,it would be no-

thing to the rigor and violence of a blow.

Isit not evident that the edge of a knife laid
upon butter and a batchet upon a leafe of P
per, without ftriking makes no impreflion, or
at leaft enters not; but firiking upon the wood
alittle,you may prefently fee what effet ithach, =%
which is from the quicknefle of the motion, =
which breakes and enters without rcﬁi‘tanc;é

i
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£ it be extreame quicke, asexperience fhewes
us, in the blowes of Arrows,of Cannons, Thune
derbonlts,and {uch like.

EXAMINATION,

T Hs Probleme was extralled from Scaliger,
who had it from Aritotle, bur fomewhar

refraftory compiled, and the [trength of the
effetl he fayes depends onely in the viclence of
the motion ; ther wonld it follow that a little
light hammer pon a pecce of wood being gmick -
Uy canfedto fmite, wonld givea greater blow and
doe move hurt than a great [ledge Priking foft;
this 1s abfurd,and contraryto experience : there-
fore it confifts mot votally in the motion,for if twa
Jeverall hammers, the o being 20. times hea-
vier thanthe ofher,(honld move with like guick-
wefle,the effell wonld be much different :there
tsthen fomething elfe to be confidered befides the
Motion which Scaliger wnderftood not, for if
one frould have asked bim,what is the reafon
that a ftone falling from a window to 4 place
neare at hand ss not [5 forceable, as ifit fell far-
ther downe 5 and when a ballet flying ons of &
pecce and flriking the marke neare at hand,
will not make fuch an effelt as firiking the marke
further off : but wee [uppofe that Scaliger and
Cardanus who bandles this fubjelt, wonld wot

éee

Iz




 MathematicallReereation 10
beelefle tronbled torefolve this, than they have o
becsein that. c
3l
i
p
ProsrEm. IIIL i
Flow tobreakea faffe which is laid upon twe L
I Glafles full of water, without breaking !
e the Glafle, Milling the water,or i
| mpontwo Reeds or Strawes '
i, | withont 6rmkx’ﬁg
i of them. w
il
i Irft place the €/affes which are full of water
; u‘ upon two joynt fooles, gr fuch like, the
‘ ‘isgii oneas high as the other from the ground, and
i f'f ¢.' |

diftant one fromanother by 2.or 3. foote, then
1 ”’r i] p]ace theends ofthcﬁaﬁfe upon the(dges ofthe
|

=

R -

two Glaffes fo that they bee (harpe ; this done
with allthe force you® can, with.another faffe
ftrike the f4ffz which is npon the two §lafes
in the middle, and it [~ e

2B

AL will breake without * ok
b ol breaking the Glaffes| %

or {pilling thewasers |
In like manner may | 4
you doe mpon two
Reeds, held in the
wire without breaking
them:thence Kitchin-~
boyes often breake

bones of murtemupon
their hand, or witha

ey e gl ¥ e -az— 2
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Mathematicall Recreaiion;

wapkinwithouc any hurt,in onely firiking up-
on the middle of the bone,with a knsfe.

Now inthis a& the twoends of the Faffe in
breaking flides away from the Glaffes, upon
which they were placed; hence it commeth
that the G/affes are no wife indangered,no more
than the knce uponwhich a faffe is broken,
for afimuch as in breaking it preffeth not : as
Ariftorle in his Mechawicke queffions obfer-
veth.

EXAMINATION.

ITwere meceflary here to pote that this shing
may be experimented, firff, withens Glaffes,
inplacing a (mall flender Staffe wpen two preps,
and then making tryall apem it by which you may
Jze how the Staffe will esther breake, bow, or de-
part from his props 1 amd thar eyther direlly,
or oblignely : Baus why by this violence, thar
one Staffe ﬂrilg'ﬂg another, (which i [npported
by two Glafies )wilbee broken withows offending
the Glafles, 5 s great & diffienlsia to be refil-
vedas the former,

PBGBj

12




Mathematicall Recyeation,

PresrEM. V.

How to make a faire Geographicall (ard ina
Garden Plot,fit for a Prince, or

great Perjbnage.

T is ufuallamongft great men to have faire
Geagraphicall mappes,large Cards, and great
Globesythat by them they may as at once have
a view of any place of the world, and fo fur-
nith themfelves with a generall knowledge,
not onely of their owne kingdomes forme,
fituation, Longitnde, Latitude,c-c. but of all
other places in the whole Vniverfe, with their
Magnitndes,Pofitions,Climats, and diftances.
Now I efteeme that it is not unworthy for
the medications of aPrince, feing it carries
with it many profitable and pleafant content-
ments : if fuch a Card or CWappe by the advice
and dire®ion of an able Marhematitian were
Geogmpbimll] defcribed in a Garden plot
forme, or in fome other convenient place;and
in ftead of which generall defcription might
particularly, and Artificially be prefigured bis
whole kingdomes and dominions, the (Mons=
raines and Hils being raifed like {mall billocks
with carfes of earth the vallies fomew hat con-
cave;which will be more agreeable & pleafing
to the Eye, than the defcription in plaine
Mapps and Cards,within which may be prefen-
ted,the townes villages,Caftles,or other remar-
keable edifices in {mall greene Aoffic bankes,
or fpringwarks proportionall to the pls farml:,
the

e S o e A N MR R —
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Mathematicall Recreation.

the forrefts and woods reprefented according to
their forme and capacicie, with hearbs and
ftoubs,the great rivers, lakes and ponds to dilate
themfelves according to their courfe from
fome Artificiall fountaine made inthe Garden
to pafle through (hanels; then may therebee
compoled walkes of plealure, e4feents, places
of repofe aderned with all varietie of de-
lightfull bearbs & flowers both to pleafe the 27z,
orother fencess A Garden thus accommodated
fhall farre exceede that of my Lo. of Verulams
fpecified in his Effayes ; that being onely for
delight and plafure, this may have all the pro-
perties of that, and alfo for fingular ufe, by
whicha Prince may in lictle time perfonally
vifite his whole kingdome, andin {hort time
know them diftinitly, and fo in like manner
may any particular man Geographically prefi
gure his owne poffefion,or heritage.

PrRo®LEM. YI.

How three ﬁ/t'z/r.r,@m’w:, or dikebodies may be
conceaved to hang in the Aire, withoxt
éa'ng [rpporsed by any thing, bmt
by themfelves,

T«A&e the fitft faffe 4. B. raife up in the
ire, the end B, and upon him crofwife
place the faffe C. B. then laftly in Triangle wife
place the third fAeffe E.F.in fuch manner that
it may be under ¢4, B. and yet upon €.D, I
fay thac chefe ftavesfo dif pofed cannot fall, and

IR the
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Mathematicall Recreation,

the {pace C.B.E. is made the ftrenger, by
how much the moreit is preffed downesif the
faves breakenot, orfever themfelves from
t_‘nctrinngular formes ~—
fo that alwayes thefg

Centee of gravitic beg
in the Center of the |

Triangle : for A. B

is fupported by Eq

F. and E. F. iy

helde up by C. D

and C. D. is kept

up from falling by

A, B therefore one

of thefe flaves can-

not fall and fo by confequence nenc:

PrezrLium VIL

How to difpo[¢ #s many mes, o7 other things,
in [nch [ort thatrejelling, or cafting away
the 6.9.1@. part,wnto A certaine
nnmber there (ball remaing
thefe which yon

wonld have,

Rdinarily the propofition is delivered

inthis wife: 15.(brifians and 15.Txrkes

being at Sea in one Shsppe,an extreame cempeft
being rifen, the Pilot of the Shippe fay it is
' peceffary to calt over board halfe of the num-
ber of Perfons to difburchen the Skippe and
o
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by F o fave the reft ¢ now it was agreed o bee

he done by Zor and therefore they content to pac

themfclvesin ranke,counting by nine a:d nine

the ninth Perfon (hould alwayes be caltirre

' the Sea, untill there were halte throwre over

| board; Now the Pilore being a thriftan in-

| deavoured tofave the Chriffians, bow oughe

\ | hee thercfore to difpofe the Chriffsans, that

st the Zor nighe fall alwayes upon the ZTurkes,

-~ _land that none of the Chriftians be inthe ninth
" place? ‘

The refolution is ordinarily comprehen-

dedin thisverfe,
Populeam virgam mater regina ferebar.

For having refpe@ unto the vowels, making

4 ong, ¢ two,rthreey o foure and # five : o the

firlt vowell in the firft word fheweth that

theve wult bee placed 4. Chriffians, the next

vowell ,figaifieth chat next unto the 4.Chrifti-

#ns mult be placed 55 Turkes, and foto place

g5, both Chriftians and Turkes according tothe

quantitie and valae of the vowelsin the words

of thever(e, untill they beall placed: for then

counting from the firit Chriftian that was

pliced , unto the ninth, the Zor will fil] upon

a8 Twke, and fo proceede. And here may be

further noted thatthis Pros/:me is not to bec

ed limited, feeing it extenis to any number and

es drder whatfoever, and may many wayes bee

cft Mctull for (apraines, Magsffrars | or others

is which have divers per/ons to punith,and would

n- shaftife chiefely the unrulieft of them, in taking

nd B¢ 10.20.01 100, perfon, &c, aswe reade was

0 C com-

—
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Mathematicall Recreation, :

commonly practifcd amongft the ancient Rosys
mans: heretore to apply a generall rulein eour
ting thethird, 4-9. Ie.&c. amongft 30.40.56i
parfons, and moreor lefe; thisisto bee obs
{erved ¢ take as many unites as there are persgs
Jons and difpofe them inorder privatcly s askos
example, let 24. men bee propofed to hag Er
comnitted fome outrage, 6. of them efpecisgs
ally are tound acceffary : andlet it be agres
that counting by 8.and 8. the cight man fhoult

be alwayes punifhed : Take therefore fif

2 4. unites, or upon a peece of paper Wil
downe twenty foure Ciphars , and accouf
from the beginning to the eighth, whick
cighth marke, and fo continue counting a
wayes marking the eighth, untill you bas
markt 6. by which you may eafily percety

" how to place thofe 6. men that are to betpl
nifhed, and fo of others. It isfuppofed that Jals
fephws the Author of the Tewifh Biftory;efcady
ped the danger of death by helpe of this i
bleme; foraworthy Author of belicferepos

in his eighth Chapter of the third Boo

the deftruion of Zerufulem,that the To

of Iotapata being taken by maine force b
fpatian s Iofephms being governour of
Towte accompained with a troope of 4
Souldiers, hid themfelvesina Cave in whi

they refolved rather to famifh than ¢

into the hands of Vefpatiar: avd wi
bloody refolution inthat great diftrefie wot

have butchered one another for fuftenane

had not lofephms perlyaded them to dick
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-0t 4 Zot;and order,upon which it (hould fall : Now

0 Culp
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feeing thac Jofephus did fave himfelfe by this
Art: It is thoughe that his indufire was
exerciled by the helpe of this Problime;
fo that of the 4o.perfons which hee kad, che
third was alwayes killed.Now by putting him-
felfe in the 16.0r 31. place he was faved, and
one with him which hee might kill, or cakly
perfwade to yeeld unto the Remans,

S B0 o b+ S

Proerem, VIII
Thiee rbing:, and three perfons propofed,
to finde which o of them hash esther
of thefe thrcethings,

I Et the thrce things bee a Ring, a peecé
~of Gold,and apecce of Sitver, orany other
fuchlike, and let chom bee knowne privatly to
yourfelfe, by theferhree vowels, a¢:: or let
there bee three perfons that have different
nawes, as Ambrofe, Fdmord and lobn; which
privately you may mote or account to your
fclfe once knowre by the aforefaid vowels,
which fignifie for the firft vowell 1. for the

fecond vowell . for the third vowell 3.
Now if thefayd three perfons thould by the
thutuall confent of each other privatly change
their names, itismoft facill by the courfe and
excellencie of numbers,diftin&ly ta declare each
ones name,fo interchanged : or of three perfoss
inprivate, the onc fhould take a Ring, ~the
: o € 3 othet

¥
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othara pecce of Go/d, znd the third fhoulddl
take a peece of Silver;-it is cafie to finde
which hath the Go/d, the Silver,or the King
and it is thus done. v i
Take 30 or 40.Coxnters (of which therei§
but 24. neceffary) thar fo you may concealg
the way the better and lay them downe before
the parties,and as they fit or {tand givetoth
firlt 1. Cosinrer, which fignifieth « the fif
vow.liy to’ the fecond 2. Counters which 1g
prefents e the fecond vowell, ard tothe third 3
Connters which {tands for 4. the third vowell
then leaving the other Coxntersupen the
ble,retire apart, ard bid bhim which hath the
Ring, take as many Counters as you gaw
him, and hee that haththe Go/d, for every o
that you gave bim, let him take 2. and he tha
hath the Ss/ver for every one thit you gav
him let him take 4. this being dene, confid
to whom you gave one ((cunrer, to whom two
and towhem three ; and marke what numbe
of Cosntersyou had atthe firft, for there are
necefarily but 24. as was fayd before, tik
furplufe you may privately rejet. And thef
there will be left cither 1. 2. 3. 5. 6.0r 7.810
other number cari remaine, w<! if there be, then
they have failed intaking accordingto thedi
rections delivered: but if either of thefen
bers doe remaine, the refolution will bee dif
covered by one of thefe 6. words followin
whichoughtto be had in memery,ziz. &
Salve, certa, amma, [emita, vita, gies
1, 2o 3. Se é. :

2°




Muthematicall Recyeation,

As fuppofe 5. did remaine,the word belong-
1€ ingyntoit is femita, the vowels in the firlt
i twao fillablesare e and 7,which fheweth accor-
+ ding to the former dire@ions that to whom
thetel yougave 2. Comnters he hath the Ring (tecing
Oneet it js the fecond vowell reprefented by two
befor a5 before ) and to whom you gave the 3.
CtOl. Comnters hie hath the Gonld, for that ¢ repres
e it fents the third vowell, or 3. in the former
ichi direction, and to whom you gave one Corn-
hird) zer,he hath the Silver,and io of the ret: the va-
rowcé’;_"rlletic-ot" changes in which excrcife, is layd
¢ T-open in the Table following.
ith { dip )
L
Ty
) gl /"
onfid [
n k!
i 2
TClE . %
N e it
|t
W&l 4 A0 B e T S e [ I8
st This feat may be done alfo without the for-
hed  mer words by helpe of the (¥rc/e A. for hz-
mp vingdividedthe Circle into 6. parts, write 1.
ed within and 1. withoat, 2. within and §. with-
wip  out,8:c. the firft I.2.2. which are within
with the numbers over them, belongs to the
guit. upper femicircle; the other  mumbers botly
2 within and without, to the under femisirele ;
\ C3 now

{hoy
0
e X

#
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now if in the Acion theré remaincth fuch a
mumber v hich may bee found in the upper fes i
mucircle without, then that which is oppofite &
within thewes the firlt, the next is thele
cond,&c.asif 5. remaines, it {hewes to whon
hee gave 2. hee hath the Ring, to whom yout
gave 3.hee hach the Gowld ere. but if ther
maioder bee inche under femicircle that which
is oppofite to it, is the fuft; the next backs
wards towards the right band is the fecond,a
if '3.femaines,to whom you gave 1. he hathth
Ring; he that had 3.he had the Gould, &,

Prosrem IX

How to part a vef[el which is full of wine cons

taining 8.Pints, into twa equall pares by two
other veffels which cortained as much
as the greatey ve([elly as the one
being s.Pints and the
other 3. Pints.

LE: the 3. veffe/s be reprefented by A.B.Co
A.being tull, the uther two being emptie; W
firft powre out 4.into B. untill it bee full :fg
there will be in B.§.Psnts and in 4.but 3. Pins
thenpowreout of B.into C. untill it bee full' s
foin C. thall be§. Pints,in B 2. Pints, and 1
A 3. Pists; then powre the wine which
in C.iuto 4. {oin 4. will be 6. Pints, in B
Pints, and in C.nothing : then powre outth
wine which is in B, 1to the pot C. {o in

' : there
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fuchy thereis now 2.Pints,in B. nothing,and is e,
Perfi 6.Pints, Laftly, powre out of A into B. untill
pofig ic be full.fo there will ST
thele beenow in 4. oncly 9 B
Whop 1. Pint,in B. §.Pimesy, C
myq and in C. 2. Pints
there: Butit isnow evident| €
whi. that if from B. you!
back. powre in unto the
ndg pot ¢ untill it bee
thly full,there will remaine *

in B.4. Pmts, and if

that which is in C.

viz.3 Pints bee pow-

red intothe veflell 4, which before bhad 1.
Pintthere thall bee inthe veflell 4. but halfe
of its liquor that was in it at the firlt,27z 4.
Pints as was required, Otherwite powre out
of 4. intoC. untill it be full, which powre in=
to B then powre out of A.into C, againe untill

it bee full, {othereisnow in 4. onely 2,Pintsy
in B.3,and in C 3. thenpowre from C into B.
untill it bee full; fo in [ there is nowbut 1,
B¢ Pinr,s.in B.and 2.in 4. powre all that is in
i B+into e, then powre the wine which is in
. (+intoB.fo there is in C. nothing,in B .onely
e 1 Pintandin 4.9, Pints : Laftly out of 4. fiil
ol the pot Cufo there will remaine in oo’ 4.Pines
{3 orbebuthalfe full: then ifthe liquor in C.bee
i powred into B. it will bee the other balfe, In
gy, like manner might bee taken the halfe of a
e veflell which containes 12.Pints, by having
¢ bat the meafires 5. and 7. or s.and 8. Now|
erel ‘ i Ca (’uchj

€0
Wo
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fuch others might be propofed, but wee omiff
many,in ore andthe {ame nature, L

PrRosrEM. X

T o make a fFicke fand upon the tipp of ones
finger, without falling. i

3

Aften the ed.es of two knives or fuchli
of equail poile,at the end of the [Fickel
leaning out fomewhat from the ficke, {0 thathh
‘they may counterpoife one ‘another; the ficke :
being fharpe at theend and held upon thetoplf
of the fizger, will there reft wit out {uppor:
ting : 1t 1t fall it mult fall together,
that perpendicular or | :
plambe wife, or it
mult fall fide-wife
or before one ané~1
ther; inthe firlt man-
ner it cannot: for the
Center of gravitie is
fupported by thetop
of the finger:and fee-
ing thateach part by
the kzives is counter -
oyfed. it cannot fall
" fidewife therefore it cannot fall no wife. ¢
Inlike manner may great peeces of 7 imber
3s Joffs&c.be fuppoited,ifunto ene of theends
be applyed convenient proportionall coun=
crpoifes, yea a Lance of Pike ; may ftand 3
' prepens
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Mashematicall Recyeation.

perpendicular in the Aire upon the top of ones
finger : or plaggd in the midft of a Cenrt by
helpe of his Center of gravitic.

His Propofition feemes doubtfull for to
imagine aé[olutclj, that a Pike,or fuch
likesarmed with two Knives, or other
things foall fand upright in the Ayre,and (o re-
maine without any other fupport, [eeing that all
the parts hath an infinite diffevence of propenfirie
tofally and it 35 withont queffion thar 4 ftaffe
J? accomodated upon his Center of graviie, bue
that it may incline tofome one part without fomse
vemedie be applyed, and [uch as bs bere fpecified
inthe Probleme will not warrant the thing, nor
keepe st from fallsng;and if more knives frould be
placed abont st | st (bowld canfeit to fall more
[wiftly, for afmuch as the fuperionr parts ( by
reafon of the Centricall motion) # made more
ponderons and therefore leffe in reft.
Toplacetherefore this prop really, let the twe
knives, s that whichis for counterpoife, be lon-
ger alwaies than the Raffe and fo it will bang to.

gether as one body : and it will appeare admira-

ble if yon place the Center of gravitie, neare the
fide of the top of she finger or point; for ir will
then hang Horizontall, and Seeme to bhang oncly
by atosich,yetgnore Serange if you surne the poirt
or top of the finger npfide downe., ‘
o, Pros.

25
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ProBL eM. XL

How a milftonc or other Ponderaofitie,may be fupa 4
ported by a (mall needle, withont byea-
king or any wife bowing the [amse.

LEt a needle be fet perpendicular to the Ho- 3
rizow, and the centgr of gravirie of the ¥
ftone be placedonthe top of the Aedle : itis
evident that the ffore cannot fall, for afmuch as
it hangs in eguilibra, or is counterpoyfed inall'§
parts alike; and moreover it cannot bow the
N ¢cedle more on the one fide,than on the other, |
the N ¢ed/e willnot therefore be eyther broken
or bowed; ifotherwife, then the parts of the
N ¢gedle muft penitrate and finke one with ano- 3
ther - that which is abfurd and impoffible to
matare : therefore it fhall be fupported. The ex=
periments whichare , ;. oW * e
made upon trencher/¢/ &
plates, or fuch like
lefler thing doth
make it molt credible
in greater bodies.

But here efpecially
is.to bee noted that
the N ¢edle oughtto
be unitorme in msar-
zer and figure, and
that it be erected per- g !
peadicular tothe Horszon, and laftly that the Wi
Center of gravitie be exadly tound. o
o5 Proz.
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Proerem. XII,
To make three knives hang and mive upon

the point of & Needle.,

It the three kzives in forme of a ballance,

and houlding a Needle in your hand, and
place the backe of ——
that knife which liesfl==
croffewife. to the o=
ther two, upon the \
point of the Needle: \¥ :
as the figure hercl Lg: 121080
fheweth you;for then: J Y
in blowing feftlyup-<. .. * ..
onthem, they will ea-
fily turne & move up-
on the point of the
needle without falling.

Prosrem XIII,

To finde the weight of (moake, which is exhaled
of any combuftible bodywhasfoever,

LEt it be fuppofed that a great heape of Fa-
gots,or a load of firaw waying soo.] {hould
be fired, itisevident that this groffe fubftance
willbee all inverted into fmeake and Afes:
now it fecmes that the fmoake waighes no-
thing ; feeing itis of athinne fubftance now
delated “in the eAire |  norwithftanding
if it were gathered and ‘reduced into thethic-

: keft

a7




MathematicallRecreation,

kell that it wasat firft, it would bee fenfibly

waighty : waigh therefore the afbes which
admit 5o pannd, now feeing thatthe reft of 1
the matter is not loft, but is exhaled into/meke,
itmuft neceflarily bee, that the reft of the §&
waight (to wit) 450 pound, muft bee the i
waight of the fmeke required.

ISR RSRSTAST A B |

NOW althowgh it bee thus delivered , yet W
here may be noted, thar a ponderofitic .
bis owne medium ss wor waightie : for things
are(aydtobe waighty, whenthey are ont of thewr
Place, or meainm: and the difference of [uch
grawitie, is according to the motion.: the {moke
therefore certainely is light being in its true Y
medium (the ayre )if it foonld change his medi= %
um,then would we change owr difconrfe. i

b A

Prosrem. XII1II

Many things beingdifpo (ed civenlar, (o7 other- v
wife) to find which of them, any ]

one thinkes gpon.

Suppofe that having ranked 10 things, as
eAB ("D EFGHIK, Circular (asthe i
figure fheweth ) and that one had teuched or i
thought upon G. whichis the 7:aske the partie lp
atwhat letter he would begin te account (for

acs
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Mashemasicall Recyeation,

count he muft,otherwife it cannot bee done )
which {uppofe, at £ which:is the.'g place,then
ad fecretly to this 5. 10. (whichisthe number
ofthe Circle) andit makes1g, bidhim ac-
count 15. backward from £, beginning his
account with that

T

number hee thoughe I
wpon,foat € hee fhall ¢ vl JJ
account to himfelfe, | Bs: K

,at D account 8, at | PSR
é account 9 &c. So{ : c\?ﬂgu,{z&} §
theaccount of 15 willl.  nhy ’i,
exallly fall wpon G\ - pl .
thething or number "= — &
thought upon: and
foof others : but to
conceale it the more,
youmay willthe party from £ teaccount 2.
35 &c.and it will be the fame.

There are fome that ufe this play at cards,
turned up fide downe, as the ten fimple Cards,
withthe Kingand Queene, the King flanding
for 12,andthe D ueene for 11,and foknowing
the {cituation of the Cards: & thinking a cer-
taine heure of the day : caufe the partic toac-

- count from what Card hee pleafeth: with

thisPrevifo, that when yen fee where hee in-
tends toaccount fet 12..to that number., {o in
counting as before, the end of the account fhall
fall upon the Card:which fhall denote or fhew
the hosre thought upon,which being turned up

‘willgive grace to theacion , and wonder to

thofe thatas ignorany in the qay,
% Pro-

29




30

Mathematicall Recyeation,

ProBrLeEM, XV,

How to make adore, ora Gate, which

Loall apen on both fides,

" A\ LLthe skill and fobtiltie of this; refts in
the artificiall difpofer of 4 plates of Zrom
twoat the highet end, and two at the lower
endof the Gate: fothat one fide may move
uponthe hookes or hindgesofthe Pofts, and '}
by theother end may be made faft to the Gate; i
andle moviag upon thefe hindges, the Gate
will open upov one {ide with the aforelayd
plates, or hookes of Zrons and by helpe ofthe

or.dher two plates; will open upon the other %
P &

5 PROBLEM. XV I,

To foew hew a Ponderofitie, or htavie thing,
wiay be [upported uponzhe end of a flaffe 3
(or fmch like ) upon a Table,
and nothing bolding

or nnching ir.

TAkezpa‘ilc which hath a handle, and fil
itfullof warer (‘or at pleafure: ) then takea’
ftaffe or fticke which may not rowle uponthe’
T#bleas E Cand place the handle of the Pasle”
upon the faffe; then place another jfﬂf;ge, lf(if_

IEKC
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flicke , underthe faffe (" E, whichmay reach
from the bottome of
the Paile unto the

L former faffe C &,
perpendicular wife :
which fuppofe F.G,

fts iy then fhall thePaile of {

fro, water hang without ===

owg falling, forifit fall s <=«

nowy  muft fall perpendicu-

» and. larly,or plumbe wife:

Gan,  and that c:;;motc‘bee

Gu feeing the ftaffe CE,

lay( ﬁlppgrts it, it gcing parallel to the Horizon and \

fthe fultained by the Table, and it 1s a thing admi-

thy  rable that if the faffe C E, were alone from

thetable,and that end of the f4ffe which is up-

on the Table were greater and heavierthanthe

other : it would be conftrained to hang in that

nature.

EXAMINATION.

NOW without fome experience of this Proa
blems 2 man would acknowledge cither
4 a poffibility or impoffibilitie; therefore it is
il that very touchftone of knowledge in any

inf,

ket thing, todifcourfe firfltif a thing bee poffible .
the innatwre, and thenif it can bee broughttoex=
ail perience and under fence without feeing it

of  €onciAtthe firft,this propofition feemes tobe
ke ' abfurd




Mathewmaticall Recyeation.

abfurd, and imipofi5le at the firlt, Notwith-
ftanding, being fapported with two ftickesas
the figure declareth, i is made facill: for the
Horizontall line to the edge of thie T able, isthe
Center of motion ; and pafleth by the (enter of
gravitie, which neceflarily fupporteth it.

ProsLEM. XVIIL
Of adeceitfull Bowle to play withall,
LV X caft moulten Lead therein,and then make

up the Hole clofe, that the kzavery or deceit be
not perceived:you will have pleafure to fee,that

riotwith{tanding the Bowle is caft dire@lyto ~"

the play , how it will turne away fide-wife:
for that onthat part of che Bowle which is beas
vier upon the one fidethan on theother, it ne-
ver will goe truly right, if artificially it bee not
corrected; which will hazard the game to thofe
which know it not s but if it bee knowne that
the Zeady fide in rowling, be alwayes under ot
above, it may goe indifferently right; if other-
wiil{'g,the weight will carry it alwayes fide
WILCs

Akea hole in one fide of the Bowle, and 3
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with. .
kesag Pros L& M XVIIL
Or the :
1the . 77 part an eAppleinto 2.4. 0r 8 like paris,
ter g without ér.‘aéing the Rind.

P affe an needle and threed under the Rind of
the eApples and then round it with diverfe
turnings, untill you come tothe place where
you began : then draw out che rhred gently,and
part the Apple into as many parts as yoa thinke :
convenient - and fothe parts may bee taken
and out betweenethe parting of the Rind, and the
1ake rind remaining alwayss whole.

t be

that ]

yto ProzireEm XIX

ife:

€3 T finde a number thonght upon withons
ne- mking of any qneﬂ‘wm [Lertain opera-

10t tions being done,

ofe

ut T 74 him adde to the mumber thonght (as ad=
or mit 15 ) halfe of it, 1f it may bee, if not the

™= greateft haife that exceede the other but by an
@ unite,whichis 8; and it makes 23: Secondlys
unto this 23. addethe halfe of it if it may bee,
ifnot the greateft halfe #/2. 12. makes 35. 1
the meane time; note that if the numbex
thought upon cannot be halfed at the firlt time
as here it cannors then for it keepe 3. inthe

' memory , if at che fccond time it will not be
equally
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equoally halfed, referve 2. in memery, but if§
both times it could not be equally haived, th
ray you together referve five in memory: il
done,caufe him fromthe laft fumme, iz, 35
{ubtract the double of the number thou%ht,vi
30. reflt 5. will him to take the halfe of thagy
he can, it not, reject 1. and then take the ha
of the reft: which keepe in your memog
then will him to take the halfe againe ifhe el
if not take onc from it , which referve inyg
memory, and {o perpetually halveing untill
remaite: for then marke how many halfesthg
were taken, for the firlt halfe account 2, ford
fecond 4, for the third 8, &¢. and adde u
thofc mumbers the ones which you referved
nicmory, {o there being 5 remaining in ti
propofition,there were 2 halfeings: for wh
lait I account 4, but becaufe it could not exad
be halved without rejecting of 1: I adde thel
therefore to this 4, makes §, which halfe
fumme alwayes multiplyed by 4, makes 20
from which {ubtract the firft 3 and 3, becail
the halfe conld not bee formerly added,lcaé
. ¥5,the nymber thought upons 1
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" Mathematicall Recreatios. 35
Other examples,
2 The numberthonght 79
The greatefthalfe 40 3
T he fumme 119
T he number thoughe 131 e ﬂﬁ g cope i ‘ZEXC}:
The halfe of it ig l §* The (umme of it is 179
The fm;)mcp £ Thedoubleof7gis 158
?lle IF feo ‘tf,t 23 %" Which taken from it,refts 2x
e lummeor t - P -
i ol s 1| £ Theble bt
Which taken awaystefts 5. Siesv e
5 The half of thisis 2 wehis 10
;I"hc hﬁl‘khz?ctount = _g The half of this i$ 1, with 16
or winic H .
and 1 puto it becaule the 31 ° thi:;nzdx Ivé}ﬁclzlxis the double
cc_u!d notlblcf: hil&d’ m;kfs 3 ofchie laft halfe with the res
this multiplied by 4 makes 12 | i g0 being multiplied by &
makes 84, from which take
the aforefaid 3 and 2,reft 795
the number thought upon.
ProsLEN. XX
How tomake anuniforme, 5 an inflexible body,
to paffe through two (inall holes of divers
Jormesyas one being circnlar - the other
uare, Quadraneular and Tri-
9 L B
angularwife, yet fo that the

" beles oall be exallly
filled.

"N His Probleme isextraded from Geotserri-
¢all obfervations, and fcemes at the fitft
i Dia .

: fome=
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fomewhat obfcure, yet that which may beex

tracted in this nature, will appeare more difiaf

cult and admirable. Now in all Geomerricgll

prattices, the lefler or eafier Problemes doe alabi

wayes make way to facilitate the greater: and§ #

the aforc{aid Probleme is thus refolved. Takel

a Cone or round Pyramedie, and makea Circy}

Zar hole in fome boord,or other hard materiall,

which may bee equall to the bates of the Cone, T

and allo a Triangular hole, one of whofe fidesil

may be equall to the Digmiter of the circle and

the other two fides equall to che length of the

( ore: Now it is moft o wd

evident that this Co. . ¥ é

nicall or Pyramidall

body, will fill up the

Circular hole; and be

ing placed fide-wife,

will fill up the T7ian.|

gular hole: moreover|

1f you caufe a body to|

be turned, which may|

be like to two Pyra-

mides conjoyned,then - BRRESMSOR

Wa (irenlar bole bee f 4

made,whofe Diamirer isequall to the diamiters

of the Cones conjoyned, and a Guadrangnlars

kole , whofe flopeing fides bee equall te the

length of each fide of the Pyramidie, and the)

bredth of the hole equall to the diamiter of the’

Circle, this conjoyned Pyramidie {hall exa@ly®

;}ill both the Cirenlar hole, and alfo 'Q.undmngle;
oles : ke R ; ‘
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ore djf
met 7'if‘
s dog;
aters o

ProsremE XXI.

How with sne uniforme body or [uch Lke to fill
three feverall holes s of which the one is

o T round, theother a juft [quare; and the

g C’.”" third an ovall forme.

aterj;

:{C C{””' THis propofition feemes more fubtill than

:;; :d‘ the former, yet it may bee pra&ifed two
34l

wayes: for the firf}, take a Cilindricall body as .

great or little as you pleafe : Now it is evident

thatit will fill a (irewlar hole, which is made

* equallto thebalisof it: if it bee placed downe

= tight, and'will alfo fill along fquare ; whofe

amgerrzand lengely
VS

10f f

fides are equall unto the Di
of the Cylinder, and ¢
' according to Pergensy,
_eArchimedes y &Co I ==
theit (ylindricall des!
monttrations , a truc%’a
Oval ismade whenal@l . w0
| Cylinder is cut flope-7="+ %
wife, therefore if the ;
. Owall have bredth e
W quall unto the Diams ==
M. ser of the Bafis of th R i
K (Glinder, & any length', o e
t whacfoever : the Cylinder being put into his
th" owne Ovall bole thall alfo exadtly hllit.
U The fecond way is thus,make aCircwlar hole
gl in (ome board,and al{o 2 fquare hole,the fide of
- Which S§guare may bee equall to the Diamiter.
)3 3 D2 of

Lies




38 Mathemasicall Recreation;

of the (ircle: and laftly make a hole Ovall wif

" whofe bredth maybe equall unto the diagon

" of the Square; then let a Cylindricall body be
made, whofe Bafis may beequallunto the(ir T
cle , and the length equall alfo to the famg
Now being placed downe right fhall fall in tie
Circle, and flat-wife will fit the Square holy
and being placed floping-wife will fill the(:
valls '

PR

EXAMINATION; |

i, BT 7 B R Wl g ol

YOu may note upon the laff two Problem
VX farther, that it a Cone bee cur Ecliptick
wile, 7 may paffe throsugh an Iffocele Triangh
shrough many Scalen Triangles, and throughs
Elliplis;end i there be aCone cxt [calen wife,i
will paffe through all the former, onely for th|
Ellipfis p/ace & Cixcle:and further if a fohid Col
lume be ent Eclipticke-wife 2¢ may filla Cirdl]
@ Square, divers Parallelogrames, and diva
Ellipfis, which bave differemt Diamiters. |

|
|

|
Proz LEuN
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vally,
liago: PresiEm XXII
0dy §
tbefl T findea nymber thought upon after anther

ic .fﬂﬂl mannerthanthat which s formerly delivered,

1L ing-
re bd Y 74 him that ke multiply the namber thought
1 bl upon, by what wumber he plealeth, then bid

him divide that predu& by any other #umsber,
*and then muitiply that @worient by fome other
w number ; and that produ@ againe divide by
{ome other, and {0 as often as he will:"and here

note that he declare or tell you by what #smber

he did msltiplyand d:vide. Now in the fame

" time take a mwmber at pleafure, and fecretly
blea 0B and divsde as often as he did: then bid
him devidethe lalt »umber by that which hee

tie ! :
E:l;nd thought upon. In like manner doe yours pri-
wgbﬁ vately, then will the Quoriept of your devifor

it bethe fame with his, a thing which fecmes ad-
b mirable to thofe which are ignorant of the
i caafe. Now to have the number thought upon
i without {cemeing to lfnoyv the lalt Quosient,
;.W bid him adﬁe the numoer thought upon to it,
" andaske him how much it makes: chen{ubtrat
your Quotient from it, there will remaine the
number thought upon. For example, fuppole

the number thoughz upon were , mwlriply it

by 4 makes 20: this divided by 2,the Qxoriens

, makes 10, which multiplyed by 6 makes 6o,
Bl and divided by 4 makes 15: in the fame time
admit you thinke upon 4, which multiplyed by
4 makes 16, this divided by 2 makes &, which
3 D4 mulpsplyed
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multiplyed by 6 makes 48 , and divided by,
makes 125 then divide 15 by the uumi
thought which was 5, the Quotient is 3; 4
videalfo 12 by the namber you tooke, wiz,
the Dwotient is allo 3 as was declareds therefor
ifthe Quotienr 3 bee added unto the numh
thought viz g, it makes 8,which beiag knay
the namber thought uponis alfo knowne,

— e

Proprem. XXIIL

To finde ont many numbers that [ undry per.|
[o73, 08 one man hath thonght upan.

IF the multitude of numbers thought upon by
cdde, as three numbers, five numbers, {eay|
8cc. as for examplelet 5 numbers thought upal
be thefe, 2,3, 4, 5, 6. Bid him declare the fun
of the firft and fecond, which will be §; the i
cond and third which makes 7, the third ani|
fourth which makes o, the fourth and fift
which makes 11, and {o alwayes adding thl
two next together ; aske him how much the
firftand laft makes together, which i¢ 8: the
take thefe fummes and place them in order, andi
adde all thefe together which were in the odd:|
places : thatisthe firft,third, and fifth, iz .
9. 8, makes 22. Inlike manner adde all thelt
wumbers together which are in the even places,
that is in the fecond and fourth places, viz. 7
and 11 makes 18, fubtra chis from the former
23, then there will remaine the double of ﬁth({
r
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firlt sumber thought upon, wiz. 4, which
knowne the reftis eafily knowne : feeing you
know the fumme of the firft and fecond; %ut it
the multitude of nsmbers bee even as thefc fixe
numbers, viz. 2, 3,4, 5, 6, 7, caufe the partic
to declare the famme of each two, by antece-
dent and confequent, and alfo the fumme of the
fecond and lafk which will bee §,7,9, 11,13,
10, then adde the odde places together, except
the firft thatis 9, and 13, makes 22; adde allo
the ewen places together , that is 7, 11, 10,
which makes 28; {ubrra® the one from the o-
ther, there thall remaine the double of the fe-
cond #smber thought nupon, which knowne all
thereft are knowae.

B J——"

Pro»rLEmM. XXIIII,

How s it that aman in one and the [ame
time, may have his head spward,
and bis feet upward, being in
one and the [ame place.

THe anfwere is very facill, for to bee fo he
muft be fuppofed to be in the center of the
earth: for as the heavens is above on every fide,
Calum undique fur(um, all that which lookes
to the heavens being diftant from the center is
upward; and it is inthis fen{e thar Maxrolyens
in his Cofmagraphie and firft dialogue,reported
of one that thought hee was led by one of the
WMnfes tohell, where hee faw Lacifer fitting
n

4t
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in the middle of the worid, and in the center of
theearth asin a Throne; having his kead and
feete upward.

R
—

PROBLEMe XXV. L

Of a Ladder by which two men Aeending at one | .
times the more t/Ja] aftend the moye ;/)g) {
foak be afunder, namitlaﬁaxd,'ng
one being as high a4 as |
wother, I

T His is moft evident, that if there werea l
Ladder halfe on this fide of the Center of |
the earth, and the other halfe on the other fide:
and that two at the Cewrer of the wor/d at one
inftant,being to afcend the one towards us, and
theother towards our Antipodes, they fhould
inafcending goe farther and farther, onz from |
-another; notwithfianding both of them being |
of like height.

Presrem. XXVI,

How 5t 2 that 4 wan having but a Rode or Pole
of land, dorh émgge that be mayina right
lsme paffe from place to place above

3000 miles,

THe opening of this is eafie, forafmuchas
L he that pofiefleth a Rode of ground po?’cf}; '
et
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feth not onlythe exterior furface of the earth,but
is mafter al{o of that which extends eventothe
center of the earth, and in this wife all beriza-
ges and poffeffions are as fo many Pyramidss,
whofe fummets or points meete in the center of
the earth, and the bafis of themare nothing elfe
but each mans poffeffion, field, or vifible quan~
titie; and theretore if there were made or ima-
ginedfo to be made, a defcentto goe tothe bot-
tome of the heritage, which would reachto the
center of the earth ; it would bee above 3000
miles in a right line as before.

ProsLEM. XXVIIL

{ Howit is that aman flanding upright,and
looking whichway he wikl, he loo-
keth true North or South.

His ‘happeneth that if the partic be under

either of the Poles, forif he be under the
North pole, then leoking any way heelooketh
Sonth , becaufe all the Mersdians concurre in
the Poles of the werld,38d if he be under the
Semth pole, hee lookes dife@ly North by the
fame reafon.

PRro 8+

43
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ProsremM. XXVIII.

Totellany one what namber remasines after
certaine operations being ended,withous

asking any queflion.
Bld him to thinkeupon a nwmber, and will

him to multiply it by what »smber you
thinke convenient - and to the produc bid him

adde what »#mber you pleafe, provided that fe- |
cretly you confider, that it may be divided by 3
that which multip/icd, and then let him divide |

the fum by the s#mber which he firft multiplied
by,and {ubtra® from this Luot iens the number
thought upon : Inthe fame time divide apart
the sumber which was added by thar which
mialtiplied , o then yeur Quotient (hall bee e-
quall to his remainder, wherefore without ask-

ing him any thing , you (hall tell him what did |

remaine, which will feeme {trange to him that
knoweth not the caufe : for example, fuppofe
he thought 7, which m/tipliedby § makes 3 5>
towhich adde 10, makes 45, which dsvided by
s yeeldes g; from which if you take away one
the number thought , (becaufe the Multiplser
divided by the divifor gives the Quotsent 1 3
the ref will be 2, which will be alfo proved, if
10 che number which wasadded,were divided
by Ss 1"’"50 2.

Proz-
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PrRO B L EM. XXIX.
Of the play with two (everakl things.

T isapleafure to fce and confider how the

fcience of wumbers doth furnith us, not one-
ly withfports, to recreate the {pirits, -but al-
fo bring us to the knowledge of admirable
things, as thall in fome meafure bee thewen in
this enfuing progreffion. In the meane timeto
produce alwaies fome of them : {uppofe that a
man held divers things in his hand, as Ges/d
and Si/ver, andin one hand he held the Gox/d,
and in the other hand hee held the Sifver: to
know fubtilly, and by way of divination, or
artificially in which hand the Go/d or Silver si;
attribute tothe gould, or fuppoft it have acer-
taine prife,& (o likewife attribute to the Silver
anothef price, conditionally that the one be od
and the other even: as for example, bid him
thatthe Gowld be valued at 4.(rownes, ot fhil-
Iing.r,and the Silver at 3.(rewnes or ;.Sbi}ling:
or any other ##mber {0 that one be cdde,andthe
other evenas before: then bid him triple that
which is in the right hand, and double that
which is in the lefc hand, and bid him adde
thefe two produ@stogether, and aske him if
it beeven or odde, ificbseven thenthe Gon/d
isin theright hand, if oddethe Gow/d is inthe
left hand,

PRrRo®-
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PrRoB L E M. XXX.

Two unmbers being propo(cd unto swo fevés
rallpartses ro tell which of thefe num-
beys istakenby each of them,

" A Sforexample : admit you had propofed
pntotwo men whofe names were Peter,
and Zobr, two numbers, or peeces of money;
the onceven, and the other odde, as ro.and 9
and let the one of them take one of the nembers,
ahd the other partie take the other number,
whichthey place privatly to themfelves: how
artificially,2ccording to the corigruitie, dnd exe
csllency ot numbers, to finde which ef them |
did take rc.and which 9. without asking any
queltion: and this {eemes moft fubtill, yet delic
vered howfoever differing little from the for:
mer, and is thus performed : Take privately
to your felfe alfo two numbers,the oneevenand |
the other odde,as 4.and 3.then bid Perer that
he donblethe nember which hetooke, and doe
youprivately deuble alfo your greateft num:
ber; then bid Zobw totriple the number which
hehath, and doe you the like upon your laf
number:adde your twe products together, and
marke if itbe even or odde, then bid the two
parties put thieir mwmbers together, and bid
them take the halfeof it, which if they can
netdoe, thenimmediatly tell Peter hee tooke
1o.and Jobw 9. becanfe the aggregate of the
double of 4.and the triple of 3. makes oddt;i
an
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Mathematicall Recreation,

and fuch would be the aggregate or fumme of
the double of Peters number and Tebis nsmber,
if Peter had taken 10. if otherwife, then they
might have taken halfe, and fo Zsbn fhould
have taken 10,8nd Peter g, as fuppofe Peter
had taken ro.the double is 20, and the triple of
9.theother mumber is27. which put together
makes 47.0dde : in like manner the double of
your sumber conceived in minde,viz.4. makes
8.and the triple of the 3. the other mumber,
makes 9. which fet together makes 19:0dde :
Now you cannot take the halfeof 17. nor 4.7.
which argueth that Pezer had the greater nums-
ber for otherwife the double of 9. is 18.and
thetriple of 16.is 30.which fet together makes
48.the halte of it may be taken: thereforein
fuch cafe Peter tooke the lefie #umber : and
Iokn the greater, and this being done cleanly
carries muchgrace with it. '

Pros.rEeEM XXX

How to defiribe a Civcle thar pall tonch 4
Points placed bowfoever mpon a plaine,
if they be norin aright line.,

LEt the three pointsbee o B.C. put one
foot of the Compaffe upon e4. and defcribe
an Arch of a Circleat pleafure - and placed

at B.crofle that Arke in the two points £.and
F.and placed in C.croffethe e #rke in G.and H.
then lay a ruler ipon G, H.and draw a line, and
‘ (57 place
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placea Ruler upon Ee, i
and F. cut the otker s e
lige in K, {o K.is the Ny
Center of the Céir- B~ | | /!
eumference of a Cir- . Fignre 33,
cle, which will paffel ¥ ‘

by the faid three
points e 4. B.C. orit
may bee inverted ba-
ving a Cirele drawne,
to finde the (enter
of that Csrcle. Make
3.points in the circumfsrencé,and thennfethe

. {fame way : fo fhall you have the Center 3
thing moft facill, to every pra&itioncr in the
pinciples of Geometrie,

ProsrE M. XXXII

How to change a Circleinto #
[quare forme,

MAkc a ((ircle upon paltboard or other.

materiall, as the (ircle A4.C.D. E,of
which 4. is the Center;then cut it into 4.quar-
ters and difpofe them fo, that 4. atthe center

‘of the Cirele may alwaies be at the Angle of

the fgware,and {o the foure quarters of the
SV e rr oA Circle

i g Ry s e -
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Circle being placed /];f.%'«. ‘
fo,itwill make a per--%" T
fe& fquare, whofe
fide 4. 4. is equall tq -
the diamiter B, D.
 Now here is to bee
- noted that the [Guare
is greater than the .. .
Circle by the vacunity

inthe middle,viz, 4,

thef — ——

bl PrRoB L EM. XXXII.
the
With one and the fame sompaffes, and at one 4»4
the fame extent, or opening how 'ro defevibe
i many Circlesconcentricall that i M
greateror lefler one than
another.,

IT isnot without caufe that many admire how
this propofition isto beg refolved 3 yea in
' $he judgement of fome it is thought impofii-
bie: who confidsr nat the induftrie of an inge-
nious Geometritian,who makes it poffible, and

' that moft facill, fundry wayes; for in the firlt
r. | place if you make a Gircle upon a fine plaine,
f fandupon the Center of that Circle, a {mall
pegge of wood be placed, to bee raifed up and
put downe at pleafure by hel pe of a {mall hole

[ madein the Center, then with the {ame ope-
ning ofche Compafles, you way defcribe C ;r-

; E cles
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¢les Concentricall :
thatis, one greateror  \
lefler thin another:, ,
for the higher the
Centerisliftedup,the  » \
leffer the Cirele will ./,
be.Secondly,the com+ /
pafle being at that ex:
tent upon a Gibus bo-
dy, a Circle may bee
defcribed,which will :
beleffe than the for- : ‘
mer, upon a plaine,and more artificially ups
a Globe,or round bew!e: and this againe is mi
obvious upon a round Pyramide, placing t
*Compaffes upon the top of it which will be fu
leffe thanany of the former ;and thisis demy
ftrated by the 20.Pro. of the firft of Enclil
for the Diumiter £.D.is lefle than the lire pA{
D.eAE. taken together, and the lines 49}
A E.being equallto the Diamiter B (" becat
of the fame diftance or extent of opening th:
Compafes,itfollowes that the DiamiterED
and all bis (Vireles tegether is much leffe tha
the Diamiter,and the Circle B C. which wast
be perfosmed, T

Proy
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o ProOB L& M. XX¥IIIL.-
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ol 1o finde what numbers they were, I

e

ly

1S n
ing|
beft
dem
Heli
inc [
Al
)CCl
g t
Bl
¢ th
wall

;
'Rl

" Y Etthe firft uumber be donbled, and unto it
adde 5.and mulsiplyed chat fomme by 5.and
wito itadde 10. and the next mimber thonght
upon ; multiplye this fame againe by 10.
and adde nnto it the next number, and fo pro-
ceede : now if hedeclare the falt fumme; marke
if he theught butupon one figure,for then fub-
trat onely 35.fromit, and the firlt figure in
the place of tens is the #umber thought upon:
if be thought upon two figures, then fubtrace
35.alfo,and the 2.alfothe faid $ 5. from his laft
{umme,and the two figures which temaines are
the ##mber thought upon : if he thought upon
three figures, then fubtra® 35e. and then the
firll 3. figures art the members thought upon,
&c.fo if one thought upon thefe numbers §.7.
9,6.double the firft,makes 10.to whichadde .
makes 15. this multip/yed by 5. makes 7§.to
which adde 10,makes 85. tothisadde the next
mumber,viz.7.makes g1. this m#/tiplyed by 10.
makes 920.to which adde the nextwumber viz.
9.makes 929. which multip/yed by 10. makes
9290. to which adde 6. makes 9296. from
which {ubtra® 3500. refteth §796. the fenre
numbers thought upon. Now becaufe the two
laRt figures are like che two #ambers thought
: : Ea = -otipon
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upon : to conceale this bid him take the half
ofit,or put firft 12.0r any other wumber toi,
and then it will not be fo open. !

Pr o3 LEM. XXXV.
Of the Playwith the Ring.

A Mongft a company of 9. or 1operfons,

one of them having a Ring, or fuch like:
to finde out in whick hand : upon which finger,
joynt itis ; this will caufe grear aftonifhmen
toignorant {pirits, which,will make them be:
leeve that he that doth ir“workes by magick,
or wizcheraft s But in offe@ it is nothing elfe|
butan nimble a& of Arithmeticke , founded

upon the precedent Probleme:for firfk it is fup:

pofed that the. perfons ftand or fit in orde |

thatoneis firft, the next fecond,&c. likewile
there muft be imagined that of thefe two hands
the one is firlt and the other fecond :and alfo of

the five fiugers the ene is firlt, the next isfe- |

cond, and laftly ofthe jojts, the one is as 1.
the other as 1.the other isas 2, the other as 3
&c.from whence it appeares that in perfors
ming this P/ay there is nothing elfe to be done
than to thinke q.nzmber s : for example if the
forth perfon had the Rizg in his left hand : and
upon the fift f#ger and third jeynr, and I would
divine and finde it out thus : I would proceede
asinthe 3 5.Probleme: incaufing him to dous
ble the ficlt zumber : that is,the namber of per=

A ¢ fons




4
" Mashemasicall Recreation.

F h“?ﬁ fons,which was 4.and it makes 8. to whichad
TWE 5. makes 13.thismulriplyedby s.makes 65 .put
10,teit,makes 7 5.unto this put 2. for the #uzs-
ber belonging to the left hand, and {o it makes
77-which msltiplyed by 10.makes 770.to this
adde the sumber of the fingers upon which the
Ring is,viz,5, makes §75. this multsplyed by
10 makes 7750. to which addethe number for
thejoyatupon which the Ring is viz.the third
Jeynt,makes 775 3. to which caufe him to adde
14. or fome other n#mber, to conceale it the
better : and it makes 7767. whichbeingdecla-
M redunto you,fubtract 3514.and there will re-
n.bf' maine 4.2.5.3.which tigures in order declares
ikl the whole myllery of that which is to bee
€ knowne, 4. (ignifieth forth perfon,2. the left
0l fand, 5. the fifth finger, and 3 ,the thirdjoyne

——

rfon
l_‘m(t;‘

ann

fo" cfthat fnger.

rdy fng

wik ' BTt
i:g; ProzLE M. XXXV

iit" The Play of 3 4,67 more Dice.

Sh Hat which is {aid of the two precedent
0f | Prablemes may be applyed tothis of Dice
i (and many other particular things) to

thef finde what aumber appeare upon each Dice
. being caft bofome one, for the points that are
il uponanyfide of a Dice are alwayes lefle thai
def 10.and the points of each fids of a Dice may be
e} taken for a mumber thoaght upon : therefore
b the Rule will be as the former : As for example,
1§ Es one
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one having throwne three Dice & yau would

declare the mumbers ot eachone, or how much!.

they make together, bid him donble the point

of one ofthe Dice, to which bid him adde |

then multiply that by 5. and to 1t adde 10. and
tothe fumme bid him adde thg number of th
fecond Dice : and multiplie that by 10.laftlyto
this bid him adde the number of the laft Dia,
and then let him declare the whole numsber:the;
if from it yon fubtra@ 350. there will remaine
the number of the three Dice throwne.

PRoB L EM. XXXVIIL

How tomake water in a Gla [e feeme ro
boyle and [parkle.

Ake a Glaffe neare foll of water or other
T |

liguer 3 and fetting one hand upon the

foote of it, to hould it faft: turne flight |

ly one of the fingers of your other hand upon
thebrimme,or edge of the Glaff ; having be-
fore privatly wet your finger : and fo palfing
foftly on with your finger in preffing aliule:
for then firft the Glaffe will begin to make 2
noyfe : fecondly the parts of the G/affe will fen-
cibly appeare to tremble, with notable rarie
ﬁc.atim and cesdenfation : thirdly the water
will thake,feeme to boyle : fourthly it will caft
1t {clfe out of the G/affe , and leape out by {mall

drops, withgreat aftonifhment tothe ftanders |

by; if they beignorant of the caufe of it,which

It
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4 Woul §¢ anely in the Rarifadtion of the parts of the
W M G/4ffe : eccafioned by the motion and preffure
. 53‘”‘ of the finger.
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EXAMINATION:
THemafE of this, 1s ot In the rayifallion of

the parts of the Glafle,bus st is rather in the
gwscke locall motionof the finger, for reafon
Jrewerh swuthat by how wuch 4 Body draweth
nearer to a qualstie, the lefless ¢ (wbjeél or ca-
2Able of ansther which is contrary wnto it : nem
condenfation, and rarifallion are contrary gwa-

 litios andin thi Probleme there is three bodses

confideved, the glafle, the water, and the ayre ;
now it evident that the Glafle being the moff
Jolid,and impenitrable Body s leffe fubjedt; and
capable ofrarifattion than the water, the water
ssleflefubjell thantheayre, ard sf there be.any
rarifacliom, st israther eonfiderable in theayre
than sn the waker, whieh ss infcribed by the
Glafle, and above the watcy, and rather in the
water than'in the Glafle : the agitation, or the
trembling of the parts of the Glafle to the fence
appeares not : for itis a continned body 5 3f in
pars why thennot in the whole; and thas the
water turnes in the Glafle this appeares not, but
onely the upper contigsons partsof the water:
that ar the bortome besng leffe [ubjet 1o this agi-
saciow anditis moff certainethar by how minch

k4 quickey
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gtticker the circular motion of the finger ny
theedge of the Glafle is, by (o much the my
Soallthe Ayre be agitated and (o the water Pl
receive fome apparant affeétion more or lgﬂ
from st, according to shar motion 4 wee
Fromthe guickne(fe of winde uppon the Sea, o
calme thereof that theve is agrear or leffer agi
tarion in the water; andfor further examin)
on, we leave st to the [earch of thefe W hich
are enrions,

ProsrLeM B XXXVIII,

Of afine veffelBwhich holds wine or water, being
eaft into it ar a cerraime height, bur being
felled bigher it will yunne out ofits
: owne accord,

LE: there be a veffell A. B.C. D. in the mid
dleof which placea Pipe; whofe ends both
aboveat E, and below at the bottome of th
veflek as at F.are'open; let the end E. be fome.
what lower than the brime of the Glaffe: s
bout this Pipe place another Pipe as H. L,
which mounts a little above E, and let it mol
diligently be clofed at H. thatno Asre enter in
thereby, and this Pspeat the bottome may have
a fmall hele teo give paffage unto the water: |
then powte in water or wine , and as longas it
mounts Rot above E,itis fafc; butif you powre
1n the water {o that it mount above it, fares
wellall: for it will not ceafe untill it beall gone

out
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gery.  out:the fame may be | :
thew  done indifpofing any |~ =2, -
ter | crooked Pipeinawefel: )
orlf  fellinthe manner ofa | ¥

S wa|  fancet or funnell,as in‘l"~
Ses, the figure H: for fill it |
flerq.  ‘under H. at pleafure,|
i and all will goe wcll;} .
> i but if you fill it unto
H, you will fee fine
fport, for then all the
veffell will bee empty ; .
incontinent, and the
fubtiltie of this will {feeme more admirable , if
bie  you conceale the Pipe by a Bird, Serpent, or

¢ {uchlike, in the middle of the G/affe. Now the
reafon of this is not difficult 1o thefe which
know the nature of'a Cocke or Fancet; for itis
. abowed Pipe one end of which is put intothe
'mf¢  Water or liquor, and fucking at the other end
baft =~ untill the Pipe be full, then will it runne of it
fa  felfe; and it isa fine fecret in nature to fee, that
omy,  iftheend of the Pipe which is out of the warer
ua  belower than the swarer,it wilf runne out with-
. I}  out ceafing: butif the mouth of the P:pe bee
nolt  higher thanthie water or levell withit, itwill
iy Dot runne, although the Pipe which is without
ag  be many times bigger than that which is in the
ey water: for itisthe propesty of warer to keepe
sitt  alwayes exatly levell, ¥
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EXAMINATION. |
Hé’re iste be noted that if the face of the |

watcr withowut be in on and the [ame plain,
with that which is withss, thosgh the outtermaft
Pipe bec ten times greaser than that which is |
withins the water narurally will not runne , bit
if the plaine of the water withont be any part
bower than that which is within s 1t will freely
vunse: and bere may be noted further that if the
mouth of the Pipe whick is full of water, doth
bnt onely towch the fuperficies of the water with-
in, althosgh the other end of the Pipe withomt be |
much lower than that within, the water it will
not run At all: which contradiéls the firft roxnd,
hexce we gather that the preffure or panferaﬁtit -
of the water within, is the canfe of rnning iy
Jomerefpeit.

ProsrE M XXXIX.
Of a Glaffe very pleafant.

SOmetimes there are G/affes which are made
of adouble fathion, as if one Glafe were
within another, fo that they feeme but one, but
there is a little fpace betweene them. Now
powre wine or other liquor betweene the two. |
edges
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edges by helpe of a Twwnek, intoa little hole
leftto thisend : fo willthere appeare tweo fine
delufions or tallacies; for though there benota
droppe of wine within the hollow of the G/4 e,
it will feeme to thefe which bebold it thatitis
an ordinary G/affe full of wine, and that efpeci-
ally to thele whichare fidewife of it; and ifany
one moove it it will much confirme it, becaufa
of the motion of the wine: but that which will
give moft delight, is that if any one fhall take
the Glaffe, and putting it to his mouth fhall
thinke to drinke the wine; inftead of which hee
fhall {fuppe the 4ire: and o will caufc lavghter
tothefe that {tand by: who being deceived,will
hold the G/afJe to the light; and thereby confi-
dering thatthe rayes or beames of the light are
not reflected to the eye, as they would bee if
there were a liquid fubftance in the Glaffe:
hence they have an affured proofe ro conclude,
that the hellow of the G/4fJeis totally empty.

Pros1EM XL.

Hany one fronld held in each band, as wany
peeces of money as in the other , how to
' finde bows much there is,

Bld him that holdes the meney that hee pot
out of one hand into the other what #xs-
ber you thinke convenient : (provided that it
may bedone, ) this done,bid him that out of the
hand that he put the other »#mber into, that he

R take
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take outof it as many-as remaine in the othe
handy and pu it into that hand: for then be afe
fured that in the hand which was put the firl
taking away: there will be found juft the don.
ble of the number taken away at the firft. Ex.|
ample, admit there were in each band 13 Shil.
lings or Counters, and that ont of the right hand |
you bid him take 7 and put it into the left: and
then put into the right hand from the left 2
many as doth'remaine inthe right, which is 5
fo there will bee inthe left hand 14, whichis
the double of the sxmber taken out of the right
hand, to wit 7: then by fome of the rules be-
fore delivered, itis eafic to finde how much is
fh the right band, viz. 10.

—————

ProBreM, XLI.

CMany Dice besng caft, how artificially ta
difcover the number of the points
that may arife,

SVppo(e any ohe had caft three Dice fecrat-
ly,bid him that headde the points that were
upmoft together: then putting one of the Dice
apart, unto the former fumme adde the points |
which are under the other twe, then bid him
threw thefc two Dise, and marke how many
points a paire are upwards, which adde unto the
former fumme: then put ene of thefe Dice a-
way not changing the fide , marke the points

which
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eothy which are under the other Dice,and adde it to
beq, the former fumme: laftly throw that one Dice,
e fif} and whatfoever appeares upward adde it unto
e dop  the former fumme; and let the Dice remaine
« Ex thos : this done, commigg to the Table, note
 Shil. what points doth appeare upward upon the
thmi. three Dice which adde privately together, and
f:an¢  untoitadde 21 or3 times 7: fothis e Addstion
ft 5 or fumme fhall be equall to the fumme which
i the party privately made of all the operations
ichjy which hee formerly made, Asif hee fhould
righy  throw three Dice, & there thould appeare up-
sbe. ward §,3,2.the fum of themis 10:& fetting one
chig of them apatte as §.unto 10, adde the points
* which are under 3and 2, whichis 4and §; and
it makes 19: then calting thefe two Dice fup-
—| pole there fhould appeare 4 and 1, this added
unto 9 makes 34 and fetting one of thefe two
Dice aparte as the 4.unto the former 24, I adde
the number of points whick is under the other
@ | Dice,viz, under I,thatis 6, which makes 30,
Laft of all I throw that one Dice, and fuppofe
there did appeare 2,which I adde to the former
39, and it makes 32: then leaving the 3 Dice
«- thus,the points whichare upward will be thefz,
rel 54> 3,unto whichadde fecretly 21, (as before
ce. wasfaid)fo have you 32 the fame xamber which
tsi he had: and in the fame manger you may pra-
m! Qicewith 4,5,6, ormany Diceor other bodies,
y| obferving onely that you muft adde the points
e | oppofite of the Dice : for upon which depends
. the whole demonttration or fecret of the play;
. foralwayes that which is above and undcrl;
neat
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neath makes 7: but if it make another numbel,|
then mult you adde as often that sumber.

e

PRosrEM. XLII,

T'wo mettals as Gold and Silver,or of other kind
werghing alike, being privately placed into
10 like Boxes, to finde which of thems

the Gold or Silver 55 in,

Tisfaid that an Emperer was requefted by |
Ionc ot his fervants after he had long time res
mained with him, to affigne him fome re.
ward: t0 whichafter few dayes the Emperow
¢ondefcended, and caufed him to come intohis
Treafury, where he had prepared two Boxes,
one tull of Go/d,and the other full of Lead both
weighing, and of forme and #eagnitsde alike:
and bid him chufe which he would have, Now
many thinke that in this Preblems one waltbe
guided onely by fortune in this choife, and itis |
that which moft makesa man happy in fucha
choife: bat the want of lenowledge caufeth
them fo to judge which knoweth not other:
wile. A Marhematician accounts it an cafie
propofitienand will infallibly chufe the cheft of
gold,and leave the cheft of Zead, withont cicher
breaking, or opening any of the chefts, and not
- goe by chance and fortune: for if he may
bee permitred to weigh thofe chefts firlt it
the aire, thea i thewarer; it is athing clea;e
y

'™
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" by the proportion of
mettalls, and accor-
ding te the princi-|
ples of Archimedes, f L2
that the Gold {hallf
be lefle weighty by|
his cighteenth part .-
and the /ead by hisg (1
eleventh part;where-
fore there may bee :
gathered in  which .
is the Gold, and in :
which is the /e4d. ;

But becaufe that this experiment in water
hath diverfe accedents, and therefore {ubject
to a cautiong and mamely becanfe the matter of
the cheft, mettle, or other things may hinder:

Behold here a more fubtill and certaine in-
vention to finde and difcover it out witheut
weighing it in the water : Now experience and
reafon theweth us that two like bodies or mag-
nitndes of equall weight, and of divers mettalls,
are not of equall quantity: & {ceing that go/d is
the heavieft of all mettalls, it will occupie lefle
roome or place; from which will follow that
the like weight of /e4d in the {fame forme, will
occupie or take up more roome or place. Now
let there be therfore prefented 2 globes or cheffs
of wood or other matteralike,and equall oneto
the other, in one ef which in the middle there
o isanother €/ebe or body of /ead weighing 12
pound (asC,) andin the other a Globe or like
body of go/d weighing 13 pound (a5 2.) Now

it
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it is fuppofed that the wooden globes or chefl |

are of equall weight, forme, and magnitude;
and to difcover in which the go/d or ledd isiy,
take a broade paire of Compaffes and clip o
of the coffers or globe s fomew hat from the mid.
dicasat D; then fixe in the cheff or globe afm
peece of sron between the feet of the compaffes a
£ K atthe end of which hang a weightG fo that
the other end may be counterpoyfed, and hang
#n equilibro:& doc the like to the other cheft of
&lobe:Now it that the other chef? or globe being

clipfed in like diftant from the end, and hang- |

ing at the other end the fame weight G. thers
be found no difference: then clipfe them nearer
towards the middle, that fo the points of the
(ompaffe may bee againft fome of the mettell
which is inclofed: or juft againft the extremis

 tie of the go/das in D, and fuppofe it hang thus

1a eguilibriojit is certaine that in the other coffer
1s the /ead;for the points of the( ompaffes being
advanced as much as before, asat F. whick
takes up a part ef'the dead, (becaufe it occupies
a greater place than the go/d) thercefore that
fhall helpe the weight G to weigh, and fo will
Rot hang in eqmilibrio except G be placed neare
to F: hence we may conclude that there is the
¢ead; and inthe other cheft or globethereis the

go(d.

EXAMINA:
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2 {my]

ffesy the two Boxes being' of equall magoicude
lothy' A weighed in theaite be found 1o bee of equall

”)ang‘j weight, they [ball nece ([arily M/@. up like place in

eft ol the water, G therefore weigh alfo one as much as

being® #nother: hence there is no poffibilitie to finde the

53ng-" inequallitic of the mettells which aresnclofed in .
thers! 7¢/¢ Boxes in the water: the intention of Archi-

cager) medes was not upon contrary mettells inclofed iv

" thel equall Boxes,but confifted of comparing mertels,

ttelll Simple in the water one with another : therefore

mis| theinference is falfé and abfurd,

thys |
o
ing ¢ Pros LEwm: XLIII,

ich |

ies | Two Globes of diver (e mertles, (46 one gold and
hat §  the other copper) Jget of equall weight besng

yill 3 put into a boxe as B, G. tofinde in

re | which end the gold or copper is,

he |

he His isdifcovered by the changing of thie

places of the two Bowles oy Globes having

the fame counterpoyf= H. to bee houng at the
other fideasin 2\, and if the Gould which is
- thelefler Globe were before the neareft to the
s | handle D. E.haviag now changed his place will
bee fartheft from the handle D. E. asin K.
F ~ there-

-
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therefore the Center of gravitie of the tug |
Globes taken together, thall bee farther {eparay
5 from the midle of the fig- a5 D"
handle (under which —m . ;Jnd - o
isthe Center of gra-#* G
vitie of the Box ):han o |
it was before, and fee- j {J
ing that the handie1s e
alwayes inthe midle " '
of the box the waight L =
AN, muft bee aug-
e mented, to keepe it
in zquilibria: and by
this way one may :
koows that.ifat the fecond time, the countes
poife bee too light, it is figne that the Gonldis
fartheft off the handle, as atthe ficlt trialli
was ueareft,

et

PrRor 1 Em. XEHIL:

How to veprefent diverfe forts of Raine
bowes bere below.,

He Rainebow is a thing admirable in the
world, which ravifheth often the eyesand
fpirits of men in confideration of his rich inter
mingled colonrs which are feene under the
cloades, feeming as the gliftering of the farre,
pretious {tones, & ornaments of the moft bean
tious flowers:(ome part of it as the refplendant
Jrarssorasarofe,or burning cole of fires init one
‘ maf
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he may fee dies of (undry forts,the violet theblew
CPAL the orion, the faphir,the jacist,and the emerand

:
i

' colours, as a lively plant placed in a greene
= foylesand asa moftrich treafure of nature, itis
~ a high worke of the :Sunze who cafteth his
== rayesor beames as a curions Painter drawes
¥ ftrokes with his penfell , and placeth his co-
== lours in an exquifite fituation ; and Salomon
b (iith, Ecclef. 43. it isa chicfe and principall
== worke of God.  Notwithftanding there is lefc
to induftrie how to reprefent it from above,
* here below, though net in perfettion yet in .
! part, with the fame intermixtare of colours
. & thatisabove.
‘”m*if Have younot feene how by Oares of a Boate
i it doth exceeding guickly glide upon the warer
1l with a pleafant grace? Arifforle fayes thatic
coloureth the water and makes a theufand a-
' tomes, vpon which the beames of the Sunne
reflecting makes akinde of coloured Rasneborw:
" or may we not {ee in honfes or gardens of plea-
fure artificiall fountaines, which powre torth
. | their droppic ftreames of water, that being be-
tweene the Sunne and the fountaine, there will
be prefented as a continuall Rainebsw? But not
it togoe farther, [ will {hew you how you may
aid doe it at your doore, by a fine and facill experi=
wel  ment.
#¢  Take water in your month,and turne your
rmf backe to the Sunne,and your face againft{ome
ap. obfcure place, then blow gut the water which
ot 1sin your mouth, that it may bee {priakled in
ar. Imall drops and vapours: you {hall fee thefe
N E2 atomes

!

e r——




‘bowle of iren falling from a hi: ch

Mathematicall Recreassem,

atomes vapours in the beames ofthe Sumneyy
tarne 19to a faire Rabinebor, bucall the grick
15 that it lafieth noc bur o ,,wmmm.h.

-But to have one more ftable and permanen
in hiscolours,take a a Glafle full'of water andexs
pofc 1:::7Lhw5"/}re, fothatthe rl;»st!n'pa‘
‘lu ugh Ttrike Bpel a tha dowe ,,1ce > youwil

we plaafure to fx,;zth. fine forme of a Rajue-
“rmﬂ by this re ﬂu.xo . Of take Trigonall Glaff
or (‘r//r all Glnffe of diverfe Ancles, and lookt
throngh lL, or let the beames of ‘c'z. Sunne pafi

non"h it, or with acandle let the appeara
c sbcxcc\wcdm'\nai.nvo~ ed place:yon wil
have the fame contentment.

PrRos1EM. XLV,

How thar ifall the Powder in 2 the world werein

cl "clwvz i abowle of paper o; v/;fe and

éc:ng ed on {7//[} irts, it could not
l/..zA o that bowle.

;&l the bow/e and the powde
his parts, the byt *‘Lu means .xu’fam{rr would

pu.f‘c and move equally on each fide, in which

thereis no pol znxl':v- whereby Y it \)uf‘ht to be-

gin by one A.dg more than another. Now itis
qm,JCuTulL that the bowle fhould bee brokenit
Ithisparts: for they are infinite;
Of like finenes of fubriltie may it be that 1

place upona
plaine pavement of thin G Glaffz, 1t were impols

fable
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Mathematicall Recyeation.
fible any Wife to breake it ; if the awle were
perfectly round, and the Glaffe flat and uni-
forme inall his parts:for the bowle wonld touch
the G/‘zf]e‘ but in one point, yx=11i;11 is in t_h:
middle of infinite of parts which is about itz
neither is there any caufe why it oaght more on

| one fidethan en another, feeing thatic may nct

be done with all his fides together§ ic may bee
concluded as fpeaking natarally , that fuch a
bowle falling upon fuch a g/affe willnot break it
Butthis maccer is meere AMetaphyficall, and all
the workemen in the world cannot ever with
alitheir induftrie make a bow/e pertectly round,

| oraGlaffe uniforme.

ProsrE M XLVI.

To finde 2 number which 15{1"7'73-,4'1'1'13,1661 bya
there will remaine 1, being dsvided by 5:,
there will remaine 13 and (o likevife
being divided by 4,5, 01 6. there
wonld fFill remaine 1:but be=
ino divided by 7 ,there

< will rc’ri»Z;;e

e
#notNinge
S

N many Autbors of Arithmeticke this Pro-
o b

bleme is thus propofed: A woman ca
egges’to market inabasket, mett an unry
low who broake them;who was by o
to pay for them: and (he being de
number fhe had, fhee conld not tell

X3 ¢miea
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membred that counting them by 2, & 2 ther

b |

remained 1: likewifeby 3 and 35 by 4and ¢

by § and s, by 6 and 6; there {tillremainedy, 0

bot when the counted them by 7 and 7, chep
remaied nothing: Now how may the nump
of egges be difcovered?

Finde a number which may exa@ly be me
fured by 7, and being meafured by 2, 3,45,
and 6; there will ttill remaine a unity: multiply
thefe mumbers together,makes 702, to whid
adde 15 {o have you the sumber, viz, 731 0t
like manner 301 will be meafured by 2,345
6; {othat 1 remaines: butbeing meafuredbys,
nothing will remaine; to which continually
adde 220, and you have other mumbers whid
will doe the fame: hence it is deubtfull wh
mumber {hee had, therefore not to fajleit mu
be knowne whetherthey did exceed 400, 809,
&c. in which it may bee conjedured that i
conld not exceed 4 or 5 hundred, fecing a mm
Ot woman could not carry 7 or 8 hundred egges;
therefore the mumber was cthe former 3oL
which fhee had in her basker : which being
counted by 2 and 2, there will remaine 1, by3
and 3, &c, but counted by 7 and 75 there will

o
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ProsreEmE XLVIL :

Oe hada certaine number of crownes and conna
ting them by 2 and 2,there refted 1: counting
them by 3 and 3, thererefted 2:connting them by
yand 4, thererefled 3: connting them by § and
s, there refted 4:counting them by 6 and 6,
there refted 53 but counting them by 7
and 7, there remained nothing;
bow many crownes might
bee have,

His Queffion bath fome ailinitie to the
precedent, and the refolution is almoft in
the fame manner: for here there muft be found
amember, which multiplied by 7, and then divi-
dedby 2, 3, 4.5, 6; there may alwayes remaine
a sumber lefle by 1 than the divifor: Now the

firlt number which arives in this nature is 119,

unto which if 420 be added,makes 5 39, which
dfowill doe the fame: and fo by adding 420,
youmay have other mwmbers to refolve this

| propofitions

Pros 1 Ew XLVIIL

How many forts of weights in the leaft manner
muft theve be ro weigh all forts of things be-
" tweene 1 ponnd and 10 pound, andfo
uwnto 121,and 364 pmnd.

O weigh things betweene 1and 40: take

.+ nambers in triple propurtion, {o that their
F g fumme

71
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{umme be equall, or fomewhat greater than 40,
as are the numbers 1. 3,9: 27, 1 fay that wiyy
4fuch weights, the firft being of 1 pound, the
fecond being 3 pound, the third being 9 pound,|
and the fourth being 17: any weight between;
I and 40 pound may bee weighed. Asadmitt
weigh 21 pound, putunto the thing that is to
be weighed the 9 pound weight, thenintheo.
ther bullance puc 27 pound and 3 pound which
doth counterpoife 21 pound and 9 pound: and
if 20 pound were to be weighed, put to it in the
ballance 9 and 1, and in the other ballance put
27 and 3, and {o of others.

In the (ame manner take thofe § weights, 1,
3,9,27,81, you may weigh with them be
tweene 1 pound, and 121 pound : and taking
thofe 6 weights,as 1, 3, 9, 27,81, 243, you
may weigh even from 1 pound ninto 364 pound:
this depends apon the property of continued
proportionalls, the latter of which containing
twice all the formecr.

ProeLlemM. XLIX,

Of a deceitfnll ballance which éeing empty [eemes
to be jufbbecanfe it hangs in aquilibrios nota
withftanding pusting 12 pownd in one
" ballance, and 11 in the other, it
will remaine in aquilibrio,

' A Rifforle maketh mention of this allance
1n his mechanicke Quefions and faith chat
g ’ the




you
id;
Jed

n3

0
2

the parts of the éeame (thar the handle f uk
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the Merchants of purpolegin his tum ufed
them to deceive the woxlﬁ the fuk e or
craft of which is thus, that og¢*irme ofthe
ballance is longer than Jndther% the fame
proportion, that one weight is keavier than a-
nother: Asif the beamc'were 23 ‘inches long,

and the handle plactd {o that 12 mchcs ﬂxould
be on onie fide of it,

and 11 inches on thc S 4

other fide: conditio- ‘“ﬁw—«' ik?*

nally that the (horter TR
end thould be as hea-
vy as the longer, a
thing cafic to bee
done : then after-
wards put into the
ballance two unequall
weights in fuch pro-
portion as' the parts
of the beame have
onc unto another, which is 12 to11; but fo
that the greater be placed in the baklance whichr
hangs upon the {horter part of the beame; and
the lefler weight in the other fallance: icis molt
certaine that the ballances will hang in egusli-
brio, which will feeme moft I'nu.rc, and jufts

though it bee moft deceitfull, abominable, and
fulfe.

The reafon of this is drawne from the expe=
riments of e Archimedes, who fhewes thattwo
unequall weights will counrex povic one ano=
ther, when there is like proportion betweene

73
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rates)) and the weights themfelves: for in one
and the fame counterpoife, by how. muchit is
farther from the Center of the handle, by fo
much it {feemes heavier; therefore if there bea
diverfitie of diflance that the ballances bang
from the handle, there muft neceffarily beean
inequallity of weight in thele ballances to make
them hang in egquilsbris and to difcover if there
be deceite , change the weight into the other
ballance, for as foone as the greater weight is
placed inthe baflance that hangs on the longer

. parts of the beame: it will weigh downe the
other inftantly.

PrRosLEM. L.

T'o heave or lift up a bettlewith a firaw.

Akea ftraw that is not bruifed; bow it that
it make an Angle, and put it into theborile;
R

fo that the greateft” |
end bee in the necke:
then the Reede being
put in the bowed part,
will caft fidewife, and}

i
i
s I

o

make an Angle as in|-
the figure may bee
feene ; then-may you
take the end which is
out of the bortle in
your hand,and heave
up the bortle; and it is

fo

e e e L e
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{o much furer, by howmuch the Angle isacuter
or fharper ; and the end which is bowed ap-
syroacheth to the other perpendicular parts
which comes out of the bostle.

Proesrem. LL

How sn the middle of a waod or defert, withont
the fight of the Sunne  Starres, Shaddow or
Compafle , to finde osit the Nerth or
South,or the foure Cardinall posnts
af theworld, Eaft,weft, ce.

IT isthe opinion of fome, that the windes are
to be obferved in this: if itbe hot, the South
isfound by the windes that blow that way, but
this obfervation is uncertaine and {ubje& to
much error: nature will helpe you infonie mea-
fure to make it more manifelt than any of the
former from a ¢ree thus:cut a fmall tree off even
to the ground, and marke the many circles
that is about the fap or pith of the #7¢e, which
feeme nearer together in fome part than in o-
ther, wkich is by reafon of the funnes morion a-
bout the tree: for that the humiditie of the
parts of the #ree towards the South by the heat
of the Sunne is rarified and caufed to extend:
and the Suxne not giving fuch heat towards the
Northpartof the rree, the fap is lefler rarified

but condenfed; by whichthe cire/es are nearer |

together onthe North part, than onthe South
part: therefore if aling bec drawne from the
widelt
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wideft to the narrow-

cft part ofthe circles,  —
it fhall {hew the
North and South of
the world: Another
experiment may bee ;
thus, takea {mall nee-
dle fuch as women
worke with: place it
gently downe flatwife
upon ftill water and it
will not finke, (which
is againft the generall tenet that iron will not
fwimme) which needle will by little and lictle
turne to the Northand South poeints. But ifthe
needle bee great and: will not {wimme, thruft
it througha {mall peece of corke or fome fuch
like thing, andthen it will doethe fame : for
fuch is the propertic of iron when itis placed
in«equlibrio, it flrives to finde out the Poles of
the word, or points of North and South: in a
manner agthe magres doth.

‘EXAMINATION.

HEre % obfervable that the moyfture which
aydeth to the growth of the tree,is dilated
and, rarified by the Meridionall heat 5 and cone
#ralled by rheSeptentrionall cold:his rarifaclion
Warkes upow the part of the pumonr or moyfiure

e s

¥
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that i3 more thinne which doth eafily diffipate
endevaporate: which evaporation carries a part
of the falt with it5 and becan(e that [olidation or
condenfation, fo that there is left bnt a part of
the nonrifhment which the beat bakes up and
confumes: fo contrarily on the orher fide the con-
denfation and refrictive quality of the meyfture
canfeth lefle evaporation and perdstion: and [o
confequently there yemaines more nowrifiment,
which makes 4 greater sncreafe on that fide than
onthe other fide: for as trecs have their growth
in winter, becanfe their pewers, and thefe of the
catthare font up: fo1n r/;c’j:bring when their powa
ers are open, and whenthe (appe and moyflure is
drawne by it,there is not fuch cold on the North
fide that it may bee condenfed at once: But cona
trarily to the fide which is South, the heate may
be fuch, that in little time by continuance, this
mo yftwre is diffipared grearly:andcold is nothing
but that which hardpeth and contratteth the
moyfture of the trec, and [o converteth it into
»o0d,

ProsrEMm. LII,

Three perfons baving taken Counters,
Cards, or other things, to finde hovs
much each one hath taken. |

NAufe the third party to take a mwmber
which may be divided by4,8:as often as he
takes 4, let the fecond party take 7, and the
firft
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firlt take 13, then caufe them to put them all
rogether and declare the fumme of it: which
tecretly divide by 3, aad the 2uotient isthe
double of the mumber which the third perfon
did take. Or caufe the third to give unto the
fecond and firft, as many as each of them hath;
then let the {econd give unto the firft and third,
as many as cach of them hath: laftly let the
third give unto the fecond and firfty as manyag
each of them hath ; and then aske how much
one of them hath: (for they will have then all
alike,) {o haife of that nsmber is the number
that the third perfon had at the firlt: which
knowne all is knowne.

e e e e e e e e,

: + PRosLEME LIII,

How to make a confort of muficke of many parts

with one voyce,or one inftrument onely,

THis Probieme is refolved, {o that a finger or
player npon an inftrument, be neare an Eche
which anfwereth his voice or inffrument;and if
the Ecbo anfwereth but onceat atime, he may
makeadouble; iftwice, then a triple; if three
tumes, then an barmonse of foure parts; for it
muft be fuch a one that is able to exercife-both
tune and note as occafion requires. As when he
cgins #t, before the Echo anfwere, he may be-
gin /o/, and pronounce it in the fame tune that
the Eche arfwereth, by which meanes yon
havea fif:, agrecable conlort of muficke : then
in
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inthe fame time that the Echo followeth, to

. found the fecond note (o, hee may found forch

another /2/ higher or lower to makean eight;

 the moft perfc& confort of muficke, and {o of
others; if he will continue his voyce with the
&eha: and fing alone with two parts, Now ex-

perience fheweth thisto be true, which often

. comes to pafle in many Churches making one

to beleeve that there is many more parts in the
muficke of a Duier,than in effe@ truly there is,
becanfe of the refounding and multiplying of
the voyce, and redoubling of the Qwire.

Prosrem. LIIIL

Tomake or deferibe an Ovall forme, or that
which neare refembles unto ity at one
twrning with a paire of common

(ompafes,

T Here is many fine wayes in Geometricall
praflices, to make an Ovall figure or one
neare unto it, by feverall cenzers: any of which
Iwill not touch upon; but thew how it may be
done promptly upon one center only. In which
I will fay nothing of the Oval forme which
appeares, when one defcribeth circles withthe
points of a common compaffes, fomewhat decpe
upon askinne ftretched forth bard: which con-
tracting it {eife in fome parts of the skinne ma-
kethan Ovall forme. Bor it will more evident-
ly appease upon a co/wmne or cylinder: it papgr
' e
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be placed upon it, then with a paire of Compaf.
JSes deferibe as it werea esrele upon ity which
paperafterwards being extended, willnot bee
circular but ovall-wife: and a paire of Compafes
may be {oaccommodated that it may be doneal-
fouponaplain thus. AsJet thelength-of the 0
vall be H. K, falten2 pinnes or nayles neare
the end of that line as ;
F. G,and take a theeed
which is doubletothe
length of G. H, or F.
K: then ifyou take a
Compafle which ma
have one foot lower
tha1 another, with a
{pring betweene his
t legges: & placing one
foot of this ompaffe
in the Center of the
Guall,and guiding the threed by the other foot
of the Compaffes, and (o carrying it abours the
{pring will helpe to defcribe and draw the Ovall
forme. But in ftead of the Compaffes it may be

done with ones hand onely s in the figure may
appeare.

B I i e s T g R e

Prosrzwm, LV.

Of a pur(e difficulr to be opened.

IT is made to (hutand open with rirgss firlt
at cach fide there isa ftrap or ftring,as 4 &
and

- 35
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ud €D attheend of whichare 2 7ings, B8 & D,
andthe ftring C ‘D paffeth through the 7ing 2,
fo chat it may not come out againe; or be parted
one from anothes : and fo that the #i%g B, may
flide up and downe upon the ftring C D, then
over the pwrf# there is a peece of leather €. F.,
6. H, which covers the opening of the pur/z;

o

E. which pafleth
through many rs#ges:

towardsthe end Z.fo |/, 4. :
great that the ftring '/
3. C. may {lide inte

it: Now all the qune ™« oo o b

ning or craft is hew

to make faft or te o-

peathe pwr/z, which : 9 :

confifts in making the ftring 8.C. flide through
the fide at 7; therefore bring downe B. to /,
then make the end /. paffe through the 7ing B:
and alfo D,with his ﬁrmg to paffe through the
flit I, {o (hall che pwrfz befaft; and then may the
frings be putas before: and it will feeme didi-
alttodifcover how it was donc.Now to open
the par/z, put through the end /. through the

| ring B, and then throagh the flit J; by which

you put through the firing D €: by this way
thepur(e will be opened,

& Prope
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PrRos 1 EM. LVI. ot

Whether it i3 more hard' and admirable witho
Compaffesto maked perfedd circle, or being
made'to finde outthe Center of it.

T is faid that upon a time paft, two Math. |

maticians meete, and they would make tryal

of their induftry : the one made inftantly ¢
Pcffe&circle without Compafes, und the other
1mmediately pointed out”the center thered
with thepoint of a needle now which is the
chiefelt adion: it feemes the firlt: for to draw
the moft noblelt figure dpon a plaine Tabk
without other helpc than ‘the hand, and the
minde, is full of admiration! fo finde the conter
is but to finde out only on®point,but to drawa
reund there muft be almof infinite poins, ¢-
quidiftanc from the cexter or middle : thatin
conclufion jt is both the csrele and the center
together: But contrarily ir may feeme thatto
finde the censer is more difficult, for what atten

tion, vivacitie, and fubtiltie fuft there be inche |

fpirit;inthe eye, in the'hand, which will chufe
the trise point amongft a thoufand.other points?
He that makes a circle keepes alwayes the fame
diftance, ‘and is guided by 2 Kalfe diftance to
finiththe reft; ‘bur he that moft finde the centtt,
muitinthe fame time take heedto the parts &
bout it, and choofe one onely point which is
equall diftant from an_infinite of other points
whichare in the circamference ; whichisvery

4 B difficult,
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difficult. Arifferle confirmes this amongft his
moralls, and {ecmes to explaine the difjcultie
whichis tobe found in the middle of vertue;
how| for it may wanta thouland wayesand be farre

ng (cparatcd from ghc true center of the end ofa
right mediocritie of avertuous action: forto
doe well it mult rouch the middletpoint which
the.} isbut one, and there muft be a true point which
il | relpects the end, and thats but one onely. Now
lyaf tojadge whichis the moft dificults asbefore
her | isfad, either to draw the round orto finde the
eof | center: the round feemes to be harder than to .
the| finde the cencer, becaufe that in finding of it; it
ay | isdoneat once, and hath an equall diftant from
e | the whole: But as before to draw a round there
de | is avifible point imagined, abour which the
ty | circle is to bee drawne. T elteeme that itis as
va| ddficuletherefore if not more, to make the cir=
e.| cle without a cester, as rofinde the middic or
i} center ofthat circies - -

(74
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e Pro®tEM LVL

16

e Any one having'taken § Cardsyto finde how

? many points they containe.

¢ ' g

0 "IL" His is to bee exercifed upon a full packe of
s Cards of 52, then let one choofe any three
: | ar pleafure fecretly from your fight; and bid
] him fecretly account the points in each Card:
‘ and will him to take as many Cards as will
/ makeup 15 to each of the points of his Cards;

G2 then




Mathemaricall Recreation.

then will him to give you the reft of the Card,
for 4 of them being rejeéted, the reft fhewes
the number of points that his three (ards
which tie tooke at the firft did containe. Asif
the 3 Cards were 7, 10, and 4;n0w 7 wants ef
15,8:take 8Cards therefore for your firk Cards
the 10 wantsof 15.5, take 5 (ards for your
fecond Card : Jaltly 4 wants of 15,11, take 11
Cards for your third Card, and giving him the
relt of the (ards there willbe 25; from which
take 4, there remaines a1: the number of the
three Cards taken, viz. 7,10,and 4.

Whofoever would practife this play withg, |

§» 6,0r more Cards, and that the whole num
ber of (ards be more or leffe than §2; and tha
the terme be 15, 14, 12, &c. this generall rule
enfiing may ferve : multiply the terme by the
number of ("ards taken at firfk : tothe produd
adde the number of Cardstaken, then fubtrad
this fumme from the whole number of Cards;
the remainder is the numbes which muft bee
fubtracted from the (4rds, which remaines to
make up the game: if there remaine nothing
after the fubftradtion, then the number of cards
remaiming doth juftly fhew the number of
points which were in the Cards chofen. Ifthe
Jiibffradtion cannot be made, then fubtralt the
number of (ards from that number, and the re-
- mainder added unto the ("rds that did remaine,
the fumme will be the aumber of pointsin the
Cardstakgn, asif the Cards were 7,10,5, 8,

WD

and the terme given were 13; fo the firft wants
53 the fecond wants 2, the third wants 7, a;d
the
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the fourth wants 4 (ards, which taken, the
party gives you the reft of the Cards: then fe-
aetly multiply 12by 4, makes 48; to which
ade 4 the number of Cards taken,makes 52,
from which 52 fhould bee taken, reft nothing:
therefore according to the direion of the re-
mainder of the Cards which are 30, isequall w0
thepoints of the foure (ards taken, viz.7, 10,
5,8, Aguine let thefe five Cards bee {uppofcd
tobetaken, 8,6, 10, 3,7; their differences to
15,thetermesare 7, 9, 5, 1 2,8, which number
of Cards taken, there will remaine but 6 Cards:

| then privatly mxltiply 15 by 5, makes 75, to

which adde’ s makes 80, from this take 52 the
number of Cards,reft 28, to whichadde the re-
minder of Cards,make 34: the fumme with 8,

6,10,3,7¢

ProBLEM. LVIIL

Muny Cards placed in diverfe rankes, vo
ﬁ{tde which of thefe (ards any one
hath thought.

T4Ake 15 Cards and place themin 3 hieapes
1 in ranke-wife,§ ina heape: now fuppole
~ any one had thought one of thefe Cards in
any ene of the heapes, it is eafie to finde which
ofthe Cards it is,and it is done thus: aske him-
inwhich of the heapes it is, which place in the
middle of the other two : then throw downe
the (4rds by 1 and 1 into three feverall heapes
inranke-wife, untill all be caft downe; thenaske

= B C him
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. then fhew unto each of thefe parties each of

- which be thought: for infallibly that which the
“firk partie thought upon will bee in the firk
ranke, and atthe bottome; the Card of the fes

i
W

Mathemasicall Recreation,
him in which of the rankes his Card is: which
hezpe place in the middle of the other two
heapes slwayes; and this doe foure times a
lealt, fo in putting the (Cards alzogether, look:
upen the Cards, or let their backebee towards
you, and throw out the cight Card: for that
was the Card thought upon without faile,

ProsreM. LVIIL.

2dany Cards being offered to fundry perfons,
10 finde which of thofe Cardsany

one thinketh npon.

ADmit there were 4 perfons, thentake ¢ |

(rds ind fhew them to the ficft: bid him
think one of them,& put thefe 4 away;thencake
4 other ((ards and (hew them in like mannerto
the fecond perfon, and bid him thinke any one
of thefe Cards : and{o doe to the third perfon,
and fo the'fourth, &c. Then take the 4 Cards
ofthe ficft perfon,and difpofe them in 4 rankes:
and upon them the 4 (#7ds of the fecond pere
fon, upen them alfo thefe of the third perfon,
laftly upon them thefe of the fourth perfon:

thefe rankes, and aske him if his Card be init

cond perfon will bee in the fecond ranke: the
ard of the third: ehought upon will be in tlﬂ;
¥ . Sapac 4 4 gl .
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‘Mashematicall Recreatiosn.

thid ranke, and the fourth mans Card will be
inthe fourth ranke; and {o of others : if there
bee more perfons ufe the fame methode: This
may be practifed by other things, ranking them
by certaine numbers=ailotted to peeces of mo-
tiey, or fuch like thingss :

e e —
L3 X

Prosrem LIXe'

How te make an inftrument to helpe heao
ring, as Gallilews made to helpe
the ﬁgl)t.

Hinkenot that the AZathematickes(which

/A hath fuenifbed us with fuch admirable
helpes for feeing) is wanting for that of
hearing? its well knowne that long tr#nkes or
pipes makes one heare well farre off,and experi-
ence thewes us that in certaine places of the
Areades in a hellow vault, that a man {peaking
but foftly at one corner thereof, may be audi-
bly underftood at the otherend : notwithftan-
ding thefe which are betweené the parties can-
not heare him {peake at all: And it isa generall
principle 4 that pipes ‘doe greatly helpe to
firengthen the aivitie of naturall canfes: we
lee that fire contraded in a pipe, burnes 4. or 53
foor high,which woiild fcarce heat,being in the
open aire: the rupture or viclence of water iffi-
g outofa fountaine, fhiewes s that water be-
1ng contracted into a pipe,-canfleth a viglencein
is paffage.. The Glaffe
b

s of ' Gallilers makds u's
G4 fee

37
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fee how ufefull pipes or trunkes are to mak
the light and {pecics more vifible, and propo.
tionable to our eye. It is faid that a Prince o
Italy hath a faire ball, in which he can withf
cility heare diftin®ly the difcourfes of the;
whichwalke in the adjacent gardens, whichi;
by ecrtainc veflels and pipes that anfwere fron
the garden to the hall.Vitrnvins makes mentin
alfo of fuch veflelsand pipes, to firengthen the
voyce and a&ion of Comedians : and in thee
times among{t many noble perfonages, the ney
kinde of ¢runkes are ufed to helpe the hearing
being made of f/zer,copper, or other refounding
materiall; in funnell-wife putting the wideft end
to him which {peaketh, tothe end tocontrat |
the voyce , that fo by the pipe applyed to th
carc it may be more uniforme and lefle in dun
ger to diffipate the voyce, and {o confequen:
ly more fortified.

ProsrLEM. LX.

. Of afine lampe which goes not out, though
onecarry st in ones pocket: or being
; vouled npon the ground will
Sill burne,

T mult be obferved that the veffell in which
I:hc oyle is put into’, have two pinneson the

fides of it one againft anether , being inclo-
ded wichin aeircle : this circle ought to have
two other pinnes, to enterintg another circle of
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brafle, or other follid matcer: laftly this{econd
circle hath two pinnes which may hang within
fome box to containe the whole lampe, in fuch
manrer, that there be 6 pinnes in different po-
fition: Now by the aide of thefe pegges or
pinnes, the lampe that is in the middle will bee
alwayes well {cituated accordingto his Center
of gravity,though it \
bee tarned any way:
though if you endea-
vout to turne it up-
fidedowne, it willlie
levell; which is plea-’ ? S
fant and admirable to s :
behold te thefe which ' -
know not the canfes

And it is facill from

this tomake a place to

reft quiet in, though

there bee great agitation in the outward parts.

ProereMm. LXL

eAny one ha'm':?g thought & Card amongff
wany Cards, how artificially to
dsfcover 4t out.

TAkc any number of Cards as 10,12, &c.and.
open fome 4 or § tethe parties fight, and
bid him thinke one of tkem, butlet him note
whether it be the firft, fecond, third, 8:c. then

with promptngfic learne what number of (ards
you

8o
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you had in your hands, and take the other part
of the (ards,& placethé onthe top ef thefe you
hold in your hand; and having done fo, aske
him whether his (ard were the firft, fecond,
&c. then before knowing the number of Cards
that were at the bottome, account backwards
untill you come toiit : fo fhall you cafily take
out the Card that he thought upon,

ProrrLEe M. LXII,

Three women A.B. C. carryed apples to a mar:
kerto fell, A, had20,B. 30,and (. qo; they
(old as many for a peuny, the one as the
other: and érougbt home one as
wmiich money as another,
bow could this be,

THe anfwere to the Probleme i eafic, as
fuppofe at the beginning of the market: 4.

fold her apples ac a2 | .

enny an apple : and s, 0

jf)old g,ut z.vgﬁich was. A0 54 K

3 pence, and fo (heep no 7 % ... »

bad 181efesbue Bifold 27 #gwE 6 5

17. which was 17 - ———=—

peace, and fohad r3. e e

left: ©. {old 32 which '

Was 32 pence, and fo

had 8 apples left: then

. faid thg would not .

fell,_her apples o

w heape;
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cheape,, but would fell them for 3 pence the
peece, which fhee did : and fo her apples came
to 54 pence, and B.having leftbat 13 apples
fold them at the fame rate which came to 39
pence: and laftly (+ had but 8 apples, which at
the fame rate cameto 24 pence: thefe fummes
of money which each others before received
come to § 6 pence, and {o much each one recei-
ved; and {o confequently brought home onc as
much as another.

gl

Presr em. LXIII
Of the properties of [ome number:s.

Ffrﬂ, any two #smbers is jult the fumme of
an nwmber that have equall diftance from the
halfe of that ##mber: the one augmenting, and
the other diminifhing, as 7and 7, of 8.and 6,
ofgand 5, of roand 4,0f 11and 3,0f 12and
2,0f 13 and 1: as the one is more than the halfe
the o heris lefle,

Secondly, itis difficult to finde two numbers
whofe fumme and produc isalike, (thatis)if
the msmbers be multiplyed one by snother, and
added together,will be equall: which two nums-
bers are 2 and 32, for to multiply 2 by 2 makes
4, and adding 2 unto 2 makes the fame: this
property is in no otker two whole numbersy
but in broken #smbers there are infinite, whofe
fumme and product will bee equall one to ano-
ther, As Clavins fhewes upon the 36 Pro, of
the 92 booke of Enclide.

91




MathematicallReereation,

T hirdly, the numbers 5 and 6 are called i
cular numbers, becaufe the circle tarnes to the
point from whence it begins: fo thefe nunsbeys
multiplyed by themfelves, doeend alwayes in
5 and 6, as§ times 5 makes 25, that againeby
s makes 12§; {o 6 times 6 makes 36,and that
by 6 makes 216, &c.

Fourthly, the number 6,isthe firlt which 4.
rithmaticianscall a perfe@ symber,that is,whofs
parts arc cquallunto it, fo the 6 part of it s 1,
the third part is 2, the halfe is 3, which areall
his parts: now 1,2,and 3, isequallto 6. Itis
wonderfallto conceive that thereis o few of
them, and how rare thefe sumbers are » foof
perfect men: for betwixt 1 & 1000000600000
mumbers there is but ten, thatis; 6,28, 436,
8128. 120816. 2096118, 33550336,
536854528.8589869056,& 137438691328:
with this admirable property, that alternately
they end allin 6and 8, & the twentieth perfed
wmmber is 15111572745 1553768931318,

Fiftly, the number ¢ amongft other privie
ledges carries with it an excellent property, for

‘take what mmber yon will, either in grofic or

in part: the nines of the whole or in is parts
rejected, and taken imply will be the fame, as
27 itmakes 3 times 9,fo whether the ninies bee
rejeited of 27, or of the fumme of 2 and 7 it
1s all one: foif the nives were taken away of
240. itisall one, if the nines were taken away
of 2,4, and o; for there would remaine 6 in
either: andfo of others.

Stxrly, 11 being mulviplyed by 2,4,5.6,7

?
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8, 0r 9,willend and begin with like numbers;
for1 multiplyed by 5 makes 5¢: if multiplyed
by 8, it makes 88, &e.

Seventhly, the numbers 220 and 284 being
uacquall, notwithftanding the parts of the one
mmber doth alwayes equallife the other num-
ber: {o thealliquot partsof 220 are 110,54,44,
22,10, 11, 10, §,4,2,1, which together makes
284: thealliquot partsof 284are 142, 71, 4,
2,1, which together makes 220, a thing rare
andadmirable, and diffjcult to finde in other
nwmber s

Eightly, the wumbers 3, 4, ¢, (found out by
Pyrhagoras) have anexcellent property in ma=
king of rectangle Triangles: upon which the
47 Pro: of the firlt booke of Esclide , was
grounded,that the (gxare of the Hyporennfe i
any fuch Triangle, is AL o

equall to the fqware . ==y o
of the other two | 2+ £ &
fides+ that is §, the = 5 |

Hypotennfe multiply- - 47 i’\’ gl
Figfesq |
A 1_ } SR o

edin 5 makes 2§ ,and’ |
4 multiplyed in 4p

DRSPS

multiplied in 3,makes

9:butg and 16 is e-

quallto25: or if thefe

mimbers 3, 4., 5, bee

doubled, #iz. 6, 8, ;

10: the {quare of 10 is equall to the fquare of

$and 6, wiz. 10 times 1o makes 100, and 8

tmes § makes 64, and 6 times 615 36; which
: 26
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36 and 64, put together makes 10sas beforé:
and {o may they be Tripled, Quadrupled, &
The ufe of thefe numbers 3,4, 5, are mani-
fold, but it may bee applied thus, for the helpe
of {uch which plotont gardens, houfes, e
campe hor/fz or foore, & c.Example, take 3 cords;
one of § yards, another of 4 yards, and another
of 3 yards; or the dou~ , = =
ble, triple, decuple, 1 il 2T
&c.orallinene line:' [/
and make knots at the f
tearmes of thefe mea-
fures ; {o thefe three !
parts cv{vill makearight | A |
angled Triangle, as 4.+ G RS
B. (. and it is cafie RN
with this Triangular ¢
cord to plot out a gar-
den plot: a{quare buil- i
“ing plat , or other long fquare. As fuppofe
thereisa figure E. D. G. F.tobee plotted: Z,
D. of 60 yardes broad, and D.G. 100 yardes
long. Firlt meafure out E. D. 6o yardes, and
at E.and D. placetwo pimnes or pegges; then at
E. place the angle of your Triangular cord B,
and lec the line of the Triangle 4. B, beinthe
line E. D: which fuppofe at e 4 make the cord
A. B. faftin E. and 4, then pat the other two
cords of the Triangle untill they meete, which
willbein C, and place a peggear €: take after-
wardsa long sord; and by the points £.andC,
augmentitunto F. 00 yards ftom E,andat F,
Place apegge: thenat £y apply your Tridngulﬂ;
“r
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cord asyou did at €, and fo may you draw the
line F- G.as long as E. D, viz. Go yards. Laftly
itiseafic to draw the line G. D, and fo the rc-
&anguled figure or long {quare {hall be plotted,
wholebredth is 60 yards, and length 100 yards
25 was required: and to examine this, meafure
E.G,thenif F. D.beas long,the figure istrue:
otherwift it is defe@ive and may calily bee a-
mended.

If one bee taken from any fgquare mumber
which is odde, the fguare of haife of it being
added to the firlt fgmare ; will make a fgware
npmbers

The fg#are of halfe any even number vj. 1t

D'l beingadded to that even number makesa/guare

sumber , and the even mumber taken from it
leavesafquare number,

Ifodde nsmbers bee continually added from
the unitie fucceflively , there will bee made all
[quare numsbers, and if cubicke numbers bee ad-
ded ficceffively from the unitie, there will bee
likewife made fquare wumbers.

ProB LE M. LXV,

Of an excellent lampe which ferves or furs
wifbeth is felfe with a)'le,md burnes

a long tizse.

ISpcake not hete of a common Zampe which
Cardanus writes upon in his book de [abrili-
ate; for thats a lictle veffell in collumne-wife,

' which

o

Ig
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which i$ full of oy/e, and becaufe there is bye
one little hole at-the bottome neare the weeke
or wmatch; the oy/e ruunes not, for feare that
there be emptinefic above: whenthe match is
kindied it begins to hieat the lampgiand rarifye
ing the oy/e it iflueth by this occafion : and fo
fends his more airte parts abovetaavoide vas
cuitie. BT o St

Bus that which 1.7 afl
here deliver is more 0014
ingenious, the princi= 3‘ [ ~-?
pallpeece of which is| -~ .l
ave[fellas C.D:which P’i‘ (7
hath neare the bot- k
tome a hole,and a funs [, %8
acllor pipe €: & then' ==
a  bigger funnell
which paffeththrough

the middle of the ve/-
{é#,having an opening 3 :
at D.nearethe € top, and another at the bot:
tomeasat £, neare the veffe/ under it, fothat
the pipe touch it not: the veffell being thus
miade, fill it with oy/e, and opening the hole C.
the oy/e running out will ftop the hole at E: or
throwing in oy/¢ into the ve[fell underneath,un-
till E. bee ftopped; then the oyleat (. will not
runne : becaufe no aire can ‘come ifto the pipe
D. E. Now asthe oyle bugnethand confumeth
inthe veflell 4, 3. the holeat £, will begin to
be open,then immediatly will C.begin to ruane
tofill up 4 8: and E being ftopped with the
o)te;the ogle at (. ceaféth to run,

It
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Itis certaine that fuch a Zampe the Athenians
ofed, whichlafted a whele yeare without be-
ingtouched: which was placed beforg the fta-
we of Minerva, for they. might puta certaine
quantitic of eyle in the lampe C.D ,and amatch
wburne withoutbeing confumed: fuch as the
nturallifts write of, by which the Zampe will

s | furnith it {clfe and fo continue 1n burning: and
| here may be noted that the ey/e may be powred

Al inatthe top of the weffel 3t a little hole, & then
1] made faft againe chat the aire getnot in.

ProBLEM. LXV.
Of the play as Keyles or niné Pinnesq

Ouwill fcarce Leleeve that with one bowle
and at one blow playing frecly , one may
firike downe all the Keyles at once: yet from
Mashematicall principles it is eafie tobee de-
monfrated, that if the hand of him that playes

duceth one thereto : one might at onc blow
orfucha number as one pleafeth.

 For theyare but ¢ inalldifpofed or placed
ina perfect [guare , having three every waye

Let us fuppofe then thata good player begin-
ling to play at 1 fomewhat low, {hould o
W

ftrikg

wasfo well affured by experience, as reafon in- .

frike downe all the Keyles, or at leaft 7or 8, -
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ftrike it, that it fhonld/ 0 :
firike downthe Kcyle4 3 S
2 and g, and thefe’'’ 8 = e
might in their violence | Joiny
ftrike down the Keyles<! | 9é 3 Hi 4
3,6, and 9: ‘and the' = - F%”"j\. 4
bowle being in motion - B0 Al
may ftrike downe the )
Keyle 4, and 7; which'

4 Xeyle may fivike the -
Keyle 8: and foall the

9 Keyles may bee ftri-
ken dewnc atonce;

Prozrem. LXVI,
Of Spectacies of pleafure,

Imple Speélacles of blew, yeallw, red o

greene colour , are proper to recreate the
fight, and will prefent the objes dicd inlike
colour that the Glaffes are, oncly thefe of the
greexe doe fomewhat degenerate; inftead of
thewing alively colour it will reprefenta pale
dead colour, andit is becaufe they are notdyed
greenceneugh, or receive not light enongh for
greenc: and colour thefe images that pafl
through thefc G/affes unto the botteme of the
eyes

EXAMINA-
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TR S TRS

ITi;'ce‘rrnine that not onely Glaffes dyed gree,
bt al other Glafles coloured yeeldes the ap-
pearances of objelts ftrong or weake in colour ac-
conding to the qnantiry of the dye, more or leffe,
w one being vory yellow , another a pale yellows
now all colowrs are not proper to Glafles to give
colonr | hence the defelt i not that they want
faculsie to receive light ,or refift the penetration
of the beames, for in the [ame Glafles thofe whick
are moft dyed , gives alwayes the objells more
bigh coloured and obfcsre, and vhofe which are
leffe dyed gives them more pale and cleare: and
this 1 dayly made manifeft by the painting of
Glafles which hinders more the penetration of the
light than j}ing deth , where all the matter by
firess forced into the Glafle,feaving it in all parts
transparant,

Spectacles of Cryftall cse with diver/[eAngles
dimond-wife doth make a marvelons multiplica-
tion of the appearances , for looking towards &
houfe ## becomes as a Towne;a Towne becomes
like 4 Citie,anarmed man (eemss as awbole com=
pany caufed foly by the diverfiry of refrattions;
for as many plasnes as there are on the ontfide of
the Spettacle, fo many timies wikl the objeét be
multsplyed in the appearance, becanfe of diverfe
imagescaft intothecye.

i 711eﬁ
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 Thefe are pleafurable Spe&acles for avaritia
ous perfons that lsve gold and {ilver, for om
peccewill [ceme many , or ane heape of money
will [eeme as a treafury:but allthe mifchiefen,
he will not havé bis end in the injoying of st, for
indeavoring to takg it, it will appeare but ade.
ceitfull image, or delufion of wothing. Here Ay
Jou note that ifthe finger be directed by one and
the fume ray or beamwhich pointeth to ove & the
fawie object thenat the firff you maytonch thatvis
fibleobjectwithont being deceived: otherwifeyon
may faile oftenin. touching that which you fee.
eAgaine there are SpeQacles made which
doe diminifh the thing [eene wery much 5 and
and brings them to. a_ faire perfpeétive forme,
efpecially if ene looke upon & fasre garden plot,
@ greater walke, # flasely building , or grea
court,the induftry of an exquifire Painter cannor
come neare to exprefle the lively forme of it 4
this Glafle will reprefent it | Jor will have plea.
(nre 2o fecit really expersmented, and the canfe
of this is, that the glafles of thefe Spectacles are
kollow' & thinney sn the middle than at the edges
by which the vifuall Angle 75 made leffer : JoK
may obferve a further fecret in thefe Spectacles,
for in placing thems upon a window one smay fee
thofethat pafless.and frointhe fireets, withowt
being feene of axyy for their property isto raife
#pihe objells that sp deokes upon,

Now Iwonld wot paffe this Probleme without
Saying Something of Gallileus admirable Glafle,
{or the common fimple perfpeitive Glafles give
to aged men, bxs the eyes or fight of young mzn,

] #e
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buethis of Gallilens gives a man an Eagles eye,
o aneye that pearcerh the heavens: firff st difco-
wereth the [pottie and fhaddowed opacons bodies
that are found abont the Sunne, which darkenesly
wid dsmmifbéth the [blendor of that beantifull
wd Priwsning Luminary: fecondly, it frewes the
new planets that accompany Saturne and Tupiter:
thirdly, in V enns 45 feene the new., full and guar..
mll increafe; as in the Nloone by her feparation
from the Sunne:fourthly thé artificiall fbrn ture
ofthis inftrument helpeth s fo fee an innumera-
bensmber of farswhich etherwife are obfenrcd
byreafon of the naturall weakeneffe of onr fizhre,
Jeathe ftarres in vialactea ave feenc moff appa-
rantly; where there [cemes no farres to be, this
infirument mzakes apparantly to be feens , and
further delivers thems to the eye intheir true and
Iiwl] colonr , w they are in the heavens : in
which the plendor of fomse is as the Sunse in his
mif glorsows beanty. This Glafle hath alfo a
moft excellent ufe in obferving the body of the
Moone i time of Eclipfes, for it angments it

- manifold, and moft manifeftly frewes the true

forme of the clondy fubftance’snthe Sunne; and
byt is feene when the addow of the earth be-
gins to eclipfe t/yc‘,Moonc, and when totally fhee
i overfaddawed =" befides the celeftiell ufcs
which are made of this Glaffe. it hath another wo-
ble property; it farre exceedeth the ordinmvy per-
feétive Glafles, which ave ufed to fee things re-
mote upon the earth, for ms this Glafle reachetle
" to the heavens and excelleth them there in
bis performance,fo onthe earth it claimeth prea
. Hy U vl
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beminency ; for the sbje@ls which are faythef

vemote, and moft obfcure,are [cene plainer than
thofe which are neeve as hand, [corning as it were
all fmakl and triviall fervices, as leaving them
1o an snferionr helpes great ufz maybe made of
this Glafle é# difcovering of Shippes, Armies,
&co Nowthe apparell or parts of this inftrument
or Glafle,is very meane or fimple, which makes

st the more admirable (feeing it performes [uch |

Lreat fervice) having but a convex Glafle thick.
e in the middle, to wnitc and amaffe the rayes,
and make the objelt the greater; to angmenting
the vifuall Angle, a5 alfe a pipe or truncke toas
maflethe Specics, and binder the greatnes of the
light which is about it: (to fee well,the objed
muft be well inlightened, and the eye in obfcu.
vitie;) then there # adjoyned unto it a Glafle
of # fhore fight to diftingusfb the rayes , which
the other wonld make more confufed if alone. As
Jor the proportion of thofe Glafles to the Trunke
thomgh there be certaine rules to make them, et
it is often by hagard that there is made an ex.
cellent ome, there being (o many diffenltses in
the allion, therefore many ought te be tryed, fee-
#ng that exatt proporsion, in Geometricall cal-
culation camnot ferve for diverfity of fights in

rhe obfervation.

Prox-
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Matbematicall Recreation. 16

ProsrLEME LXVIL

Of the eAdamant or Magnes, and the
needles touched therewitha

V V Ho wonld beleeve if he faw not with
his #yes,chat aneedle offfcel being once

touched with the magnes, turnes net once, not

apeare, but as long as the world latteth; his end

towards the Nor#h and Somth, yea though one

remove it, and turne it from his pofition,, it

will come againe to his points of Norrh and

Smth. Who would have ever thought that a

brute ffome blacke and ill formed, touching a
sing of iro, (hould hang it in the #ire: and that
ring {upport a fecond, that to fipporta third,
ad founto 10, 12,01 more, according to the
firength of the magnes ; making as it were 3
chaine withont a line, without fouldering toge-
ther, or without any other thing to {upport
them onely;but a meft occult and hidden verti €5
yet moft evident in this effect: which penitra-
teth infencibly from the firft to the fecond,
from the fecond to the third, ¢c.

Isit not a wonder to fee that aneed/e touch-
¢d once will draw ether meed/es; and foa nayle,
the point of a kife, or other peeces of sros. Is
itnot a pleafire to fee how the magnes will
turne file daft, or move needles | ox nayles being
upona Zable, or upon a peece of paper; for 3s
foone as the magnes turnes, or it movesover,

it moues alfo: whoisitthat weuld notbee ra-
H 4 : vithed
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vifhed as it were, t§'
fee a hand ‘of sron
write upon a plankd
without fecing  th

tions is properto b % pre
] op the pRSBerties of the wgner,

Whatisthere inthe world that is more capa-
bleto cafta deeper aftonithment in our mindes,
thana great maflie fubftance of iron to hang in
theaire in the mideft of a building without any
thing in the world touching it,only but the aire
And hiftories affure us, that by the aide ofa
magnes or adamant, placed at the roofe of one
of the Turkifs Synagogues in ¢Mera ; the

rulcher of that infamous Mabomer refls fif.
b ided in the aive; and Plinse in his natunll
#Forieorites that the Archite@er Dinocrates

11 L3 to vaule the Temple of Arfinee in
‘Alxavdria, with flore of magnes to produce

tie irice deccit, to hang the fepulcher of that
Coddeflelikewie inthe aire. :
I ihould pafle the bounds of my couiter-
poife, if I fhould divulge all the fecrets of this
Jtoxe, and fhould expofe my felfe to the laugh-
ter of the world: if I fhould brag to thew other
the caufe how this appeareth, than in its owne
5 T naturall

i
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aarall fympathy, for why is it thata magnes
mith one end will caft the 7707 away and attract
it with the other; from whence cometh it that
allthe ma gnes is not proper to giveatruetouch
tothe needle, but onely 1n the two Poles of the
fone: which is knowne by banging the ftone by
athreed in the aire untill it be guiet, or placed
spona peece of Corke in a dith of water,or upon
fome thinne board, for the Pole of the ftone
will then turne towards the Poles of the world,
and point out the North and Sowth; and fo fhew
by \dvhich of thefe ends the need/e is to be tou-
ched.

From whence comes it that thereis a varia-
tion in the needle , and pointeth not out truly
the North and Seuth of the world; but onely in
fome place of the earth.

How is it that the #eed/e made with pegges
and inclofed within two Glaffes,fheweth the
beight of the Pole, being elevated as many de-
grees as the Pole is above the Horizon.

Whats the caufe that fire and Garlicke takes
away the propertie of the magnes: There are
many great hidden mifteries in this ftone,which
have troubled the heads of the moft learned in
all ages;and to this time the world remaines ig-
norant of declaring the true caufe thereof.

Some fayes that by helpe of the CMagnes-

perfons which are abfent may know each otbers
minde, as if ove being here at Loxdon, and a-
nother at Prage in Germany: if each of them
had a weed/e touched with one magzes ,then the

vertae is fuch thatinthe fame time that the
M L ; needle
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needle which is at Prage (hallmoove, this thy
is at London fhall alfo;provided that the parties
have like fecret notes or alphabets, and the ob.
 fervation be.ata fet houre of rheday or night;

and when'the one party will declare unto the |

other, then let that party move the needle tg
thefe letters which will declare the matter to

the other, and the mooving of the other par- |

ties needle fhall open hisintention,

The invention is fubtile, but I doubt whe-
ther in the world there can be found fo greata
ftenc, or {uch a Aagres which carries with it
fuch vertuae: neither is it expedient, for treafons
would bethen too frequent and open.

ISR SRS
EXAMINATION.

He experimentall difference of vejellion, and
artrallion procecdes not from the different ms-
ture of itoncs, émt froms the guality of the iron, and
the vertne of the (tone confifterh omely and efpecial-

dy in hss Doles ; which being banged inthe aire, |

turnes one of his ends alwayes naturally sowards the
South, #d the other towards the North : but if 4
rod of ironbe touched with one of the onds theredf,
4 hath the like propérty in turning North and
South, as the magnes bath : notwithfianding the
end of the iron rod touched,bath a contrary pofision
10 that end of the flone that touched it yet the (ame
end will artralk it, and the other endrejeid it: andfo

contrarily
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uirarily this may eafily be expevimented upen two
edles tonched with one or differest (tones,thougls
they bave one and the [amse pofstion; for as you come
yito the apply one end of the magnes weare unto the,,

| the North of the one will abberre the North of the

ther bt the North ef the one will alwayes approach
jothe South of the otber: and the [ams affection g
inthe Rones themfelves. Fov the finding of the
Poles of the magnes, st may be done by bolding a
fmilnecdle besweene your fingers [oftly a-f (o
moeving it froms part to pars over the [Fone untill it
b beld perpendicular o for that fhall be one of the
Doles of the ftone which yos may marke ous; inlike
manser finde out the other Pole : New to finde ont
which of thofe Poles # North or South, place a
needle being tomched with ons of the Poles upon 4
[maoth cowvex body, (as the nayle of ones finger or
Juch like,) and marke which way the end of the
needle that was tomched twrneth: ifto the South,
then the point that teuch:d is was the South Pole,
&c. and it 75 moft certaine and according to reafon
and expersence: thatif it be (ufpendedin aquilibrio
in the aive , or fwppersed upon the water , it will
turne contrary to vhe nieedle that tomcherh it 5 for
then the Pole thas was marked for the South [ball
turne to the Nosth, &¢.

Pross
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Proszrrewm. LXVIIIL

Of the properties of e Folipiles or bowles
to blow the fire,

T Hefe are concave veflels of braffe or copper,

or other materiall which may indure the
fire: having a fmall hole very narrow by which
it is filled withwater,then placing it to the fire,
before it bee hot there is no cfiek {eenc; but
afloone as the heate doth penitrate ity the water
begins to rarifie and iffucth forth with a hide-
ous and marvellous force ; it is pleafuure to fee

howitblowes the fire yith great'p yle.
Vitruvions in h?ﬂl = ; 7o
TRULOHS 18 < | &

ficft booke of Arehi.|
reflure, Cap. 8. ap-| (@
proves from thele /n- ‘
gines, that the winde |
15 go other thing than |
a quantitie of vapours |
and exhalations agita- (%
ted with the aire by | -

varifattion and con-

denfation , and wee

may draw a confe- %
quence from it, to fhew that alittle wazer may
ingendera very great quantitie of vapours and
aire: for a Glaffe of water throwne into an
eEolipile will keep blowing neare a hole houre,
fending forth his vapoures a thonfand times
greaterthan it isextended, ~
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Now touching the forme of thefe veflels,
they are not made of one like fathion : fome
makesthem like a bowle, {fome like a head pain-
ted reprefenting the winde , fome makes them
like a peares -asthough one would put itto roft
atthe fire, when one would have it'to blew,for
the tale. of it {is hollow, in forme of a funnel,
laving at the toppe a very little hole no greater
than the head of a pinne, =

Some doe accuftome to put within the « £o-
lipile acrooked funnel of many foldings, to the
ad that the winde that impetuoufly rowles to
ad fro within, may imitate the noyfe of

- thunder.

Others content themfclves with a fimple
funnell placed right upward, {omewbar wider

{| atthe toppe than elfe where like a Cone, whofe
Al bafis isthe moush of the fannell: and there may

be placed a bowle of iro% ox braffe, which by
the vapoures that are caft ont will caufe itto
;ca‘pc up, and dance over the mouth of the e£0-
ipile,

Laftly, fome apply neare te hole {mall wind.-
mills, or {uch like, which eafily turne by reafon
of the vapours;er by help of two or more bow-
edfunnells,abowle may be made to turne: thefe

{ vElopsliles are of excellent ufe for the melting

of mettallsand fuch like.

Now it is cunning and fubtiltie to fill one of
thele e £o/ipsles with water at fo littlea hole,
and therefore requires the knowledge of a Phi-
lafopher to finde it out :and the way 1s thus.

Heate the e£olipiles being empty , and the

airg
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aire which is within it will become extreamely
rarified; then being thus hot throw it intowe
ter, and the aire will begin to bee ‘condenfed:
by which meanes it will occupie leffe room,
thercfore the water will immediately enter in
at the hole o0 avoide vacuicie: thus you have
fome pra ticall {peculacion upon the e Eolipile;

PrRoO® L EM, LXIX,

Of the Thermimeter: or an inflriment té
meafure “the degrees of heat and
¢old in the aire, - :

T His Fnftrument is like a Cylindricall pipe
of Glaffe, which hath alittie ball or bowle
at-the toppe: the finail end of which is placed
furo a veflell of watcr below, as'by the figure
may be feene.

Then put fome coloured liquor into the Cj-
lindricall glafle, asblew, red, Jealow, greene, of
fuch like; fiich as is not thicke. This being done
the ufe may he thus,

Firft, Iay that as the aire inclofed in the
Thermomeser is rarifyed or condenfed , the
water will evidently alcend or defcend in the
Cylinder; which you may try eafily by carrying
the Themometer from a place that is hot untoa
place that is cold, or without removing of it;
if you foftly apply the palme of the hand upon
the balle of the Thermometer: the Glaffe being
fo thinne, and the aire {o capable of rarifaﬂ‘i;n,

: that
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‘that at the very inftant you may (ee the warer
defcend: and your 'hand being taken away, it
will foftly afcend to his former place againe.
This is yet more fencible when one keates the
ballat the toppe with f=

bis breath , as if one h
wonld fay a word i
his eare to make tha: ’::| ii

-

witer to defcend by v { Fignre 5|

command: - and  the IRENCE

reafon of this motion i )

is; that the aire heas 7™ 0 A

ted in the Thermomes iy

ter, doth rarific and

dilate , requiring a

greater place; hence

prefleth the warer-and caufeth it to defcend:

contrariwife when the aire cooleth and con<

denfeth, it occupieth lefle roome; now nature

abhorring vacuity, the warer naturally afcen-

deth. In the fecond place I fay, that by this

meanes one may know the degrees of heate and

cold, which are in the aire each houre of -the

day; for afmuch as the exterior asre is either

hot orcold, the aire which is inclefed in the

Thermometer doth likewife either rarifie or

condenfe, and therefore the water afcends or

defcends; fo you fhall {ee that the water in the

morning is meunted high, afrerward by little

and little it will defcend towards noone or mid-

day; and rowards evening it will againe afcend:

{o inwinter it will mount fo high, that all the

Cylinder of the Thermomerer will bee fall, bue
in

II1X
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in Swmmer, it will defcend fo low thatfearce |
there will be perceaved in it any water atall. |

Thefe that ; will detefmine this change by |
numbers and-degrees, may drawa line-upon the

Cylinder of the Thermomatersand divide itiato |
4 degrees according to the ancientPhilofophers,
or into 4 degrees according to the Pbyfitians,
dividing each ofthefe 8 in§o 8 others:to hayein
all 64 divifions,dnd by this way they may. not
onely diftinguith upon what degree the water
alcendeth in the msorning,at midday, and at any
other honre: butalfo onc may know-How much }
one day is hetter or colder.than anothers by
marking how many degtees the water, afcens
deth or defcendcth, one may compare thehor- | ;
teft and coldeft dayes ina whole yeare together |
with thefe of anether yeare: agdine one may |
know . how: much betzer one roome is than &
nother, by which alfo one might keepe aeham. | |
bery a furnisy aftove,8cc. alwayes in an equalitie |
of heate, by making the water of the Therme- |
meter reft alwayes upenone and the {ame dé
gree: in briefe, one may judge in fome meafure |
the burning of fevers, and neare unto what ex. | -
tenfion the aire can bee rarified by the greateft | |
heate. :

Many make ufe of thefe glaffes to judge of
the weather, for it is obferved that if the water
fallin 3 or 4 houres a degree or thereabont, that
raine infueth ; and the watcr will ftand at that
ftay, unill the weather change: marke the wa-
ter at your going to bed, for ifin the morning
it hath defcended raine followeth, but if it bee

v KT mounted




Mathematicall Recreation. 113

e | pounted higher , it argueth faire weather : fo
. fjvery cold weather, if it fall fuddainly, it is
by | fiw or fome fleckey weather that will infue.

the s
1to

1 Pros LEM. LXX.

™

in Ofthe proportion of humaine bodies of ffas
ot tues, of Coloffus or huge images, and

€ of monftrous Giants

‘d

ch PTthﬂgarm had reafon to fay that man is the
meafure of all things.
i | Firff, becaufe he is the moft perfect amongft
t= | allbodily creasures,and according to the Maxi-
it | meof Philofophers, that which is moft perfed,
Y | andthe firfFin ranke, meafureth all the reft.
e | Seondly, becaufe in effet the ordinary mea-
e | fireofa foote, the intchythe cubit, the pace have
e ;al;cn their names and greatnefle from humaine
» 041¢S5e
» | ' Thirdly, becaufe the fmmetrie and concor-
¢ | dincie of the parts is {o admirable , that all
+ | workes which are well proportionable, as
| mmely the building of Temples, of Shippes, of
Pillarsy and fuch like peeces of Architetlure,
are in fome meafire fafhioned and compofed
after his proportion, And we know that the
Arke of Noah built by the commandement of
God, was in length 300 cabits, in bgedth 50
“?bm in height or depth 3o cubits, fothat the
‘Angth containes the bredth 6 times, and 10
 times the depth : noiva man being meafured
3 I : you
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you will finde him to have the fame propo
tionin length, breadth, and depth. '

Filalpandus treating of the 7 emple of Sal
mon , that chiefetaine of werkes was moduls
ted all of good Architetture, and curiouflyy
be oblerved in many peeces to keepe the fan

{'i)roportion as the body to his parts: fo thatly

'the greatnefie of the worke and preportionabls
[ymmctrie, fome dare aflure themfelves that by
knowledge of one onely part of that buildi,
one might know all the mcafares of that goody
ftructure,

Some Architels {ay that the foundation of
boufes,and bafis of colummesare asthe foorele
top, and roofe as the head; the reft as the body
thofe which have beene fomewhat more Gur
ous, have noted that as in bumasne b odies, the
parts are uniforme as the 70/z, the mosith, &G
thefe whichare double are put on one fideor

other,with a perfect equallitic in the fame e
chitetture,

Iz like manner, fome have beene yer more

curious than folid ; comparing all the orns
mentsof a Corinth to the parts of the face, a5
the brow | the eyes, the nofe, the month; the
rounding of pillars, to the writhing of haire,
the chanells of columnes, to the fouldings of
womens rebes, &c,

Now 4uilding being a worke of the beft 4.

#ift, there is much reafon why man oughtto_

make his imitation from the chiefe worke of
Rature; which is man,

Hence it isthat Zisrawions in his thisd book,
e and

—
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ud all the beft Architefiures, treateth of the
proportion of man; and amonglt others Albers
Durens hath made a whole booke of the mea-
firesof mans body, from the foot to the bead;
kt them reade it who will, they may have a

ife knowledge therof: but I will content
oy felfe, and it may fatisfie - fome with thae
which followeth.

Firft, the lengch of a man well made, which
gmmonly is called heigh, isequall to the di-
funce from one end of bis finger to the other:
when the armes are extended as wide as they
may be.

Secondly, if a man have his feet and hands
extended or fretched in forme of S, dndrewes
(nffe,placing one foote of a paire of Compaffes
won his mavill ,one may defcribe a circ/e which
wll paffe by the ends of his hands-and feer, and
dwing lines by the termes of the hands and
feet,you havea fquare within a cirele.

Thirdly , the breadth of man, or the fpace
which is from ‘one fide to another; the éreaft,
the bead, and the necke; makes the 6 part of all
the body taken in length or height.

Fourthly, the length of the face is equall to
the length of the baxd, taken from the {mall of
the arme , unto the extremity of the longelt
nger,

T’ﬁl)' ,the thickenefle of the body taken from

| tle bedly tothe backe; the cneor the other is

the teath part of the whole bady., or as fome
will have, it the ninth pare; litelé ledle. ’
dixtly, the height of the.érow, the Jength ﬁf g
13 the

11§
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the #s/z, the fpace betweene the #ofe and thy
chinne, the length of the eares, the greatnef
of the thumbe, are perfectly equall one to th
other.

What would you fay.to make an admirabl
report of the other parts, if I (hould recky
them in their leaft; but in that I defire tobeex
cufed, and will rather extract fome conclufio
upon that which isdelivered.

In the firft place knowing the proportiond
a manit is eafic to Painters jmage-makers,
perfectly to proportionate their worke; andly
the {ame is made moft evident , that whichi
related of the 7mages and fatties of Greece, t
upon aday diverfe workemen having enterpi
{ed to make the face of a msan,being feveredos

from another in fundry places, all the partshs

ing made and put together, the face was fou :

ina moft lively and true proportion.
Secordly it is athing moft cleare that bytk
helpe of proportion, the body of Hercules wa
mealured by the knowledge of his foote only
a Lyon by his claw, the Gyant by his thumk
anda Man byany parte of his body. Forfof
wasthat Pythagor.s having meafired the lengl

of Hercxles foote, by the fteps which wasléf

upon the gronnd, found out all his height: a
{o it was that Phydsas having onely the clawé
a Lyon,did figure and draw ourall the beafta
cording to his true type or forme; fo the exqu
fite Painter 77 smantus,having painted a Pig]
or Dwarfe, which he meafured with a fadm:
made with the intch of a Gyanr; it was fufic
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1 the st o know the greatnefie of that Gyans.

mele} Tobe fhert, we may by like methode come
0 the | afly tothe Knowledge of many fine antiquities
wching Stasnes, Colsffes, and monftrons Gy-
rable § gits,onely fuppofing one had found but oneon-
chon | ypart of them,as the head, the band, the foore,
eex. | rfome bone mentioned in ancient Hiffories,
1fiog
: Of Statuesy of Coloffus o hugeimages.’
n of -
&6 | ¢ 7hravins relates in his fecond booke that
dby | V the Architeét Dinecrates was defirous to
chis pitout to the world fome notable thing, went
tha | 19 Alexander the great, and propofed uito bim
pii | ghighand fpeciall peece of wotke which he had
e | projected: as to figure out the mount Athos
be: | informe of a great Srarxe, which thould bold
ud | his right hand a Towne capable toreceive e
thowfund men: and in his left hand a veffell to
the | neeive all the water that floweth from the
was| muntane , which with an' ingine.fhonld caft
elf; | o the Sea. This is a precty project,faid Alex-
bt | andery but becanfe there was not field roome
oitf thereabout to nourith and retaine the Cirizens
g ¥ ofthat place, Alexander was wife not to enter-
let| tine the defigne-

ad]  Now let it bee required of what greatnefle
o this Stasue might have beene, the Towne in his
4| right hand, and the receiver of water in his left
uer} handif it had beene made.

#)| For the Statue, it could not bee higher than
me | the mountaine it felfe , and the mountaine was
¢ abouta mile in height plume or perpendicular;
o I3 therefore

=
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therefore the hand of this Statze ought toly
the 10 part of his height , which would b
500 feote, and {o the bredth of his hand wa
be 250 foste; the lengch now multiplyed by
bredth, makes an bundred swenty frve thoufu
[gquare fecte; for the quantitic of his hand,
make the towne in, tolodge the {aid 1o thy
fand mem,allowing to each man necre abont]

foote of-fquare grownd:now judge the capacif

of the other. parts of this Coloffas by th
which is already delivered.

Secondly, Plinie in his 34 booke of his na
vk Hiftory, fpeakes of the famous Colo ffusihy
was at Rbodes, betweene whofe legges a Shiy
might pafle with his /ailes open or difplayed
the Starue being of 70 cubits high: and oy
Hiftories r<ports that the Sarazins havig
brokenit, did load goe Camsells with the me:
tle of it, now what might be the greatnesal
weight of this Statse.

For an{were it is n{ually allowed for a (um
mells burthen 1200 pound weight, therefot
all. the Coloffus did weigh 108cceo pomt
weight, which is ten hundred and forefco
thoufand pound weight.

Now according to the former rules,the hut
being the tenth part ofthe body, this Sram
bead (hould bee of 7 ebits, that is to fay, 1
fooreand a halfe ; and feeing that the nofe, tht
brow, and the thumbe, are the third part of te

Jace; his nofe was 3 foore and a halfe long, snd
{o much alfo was his thumbe in length : now
the thicknefle being alwayes the third part of

the
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tobd the length, it thould feeme that his thumbe was
1d b afoote thicke at the leaft. '
 Thirdly , the faid Plinie in the {ame place
by f seports that Nero did caufe to come out of
uful France into Itally , a brave and bold Starse-
maker called Zenodocms, to erect hima Coloffus
d oféraffe;which was made of 120 foot in hezghr,
which Nero caufed to bee painted in the fame
iff feght. Now would you know the greatnefle
of the members of this Celoffiss, the breadth
| would be 20 foote his face 12 foote, his thumbe
adhis w0/ 4 foote, according to the proporti-
anbefore delivered.
Thus I have a faire fie/d or {ubje@ to extend
my felfe upon, but it is upon another occafion
ehif that it was undertaken; let us {peake therefore
aword touching the Gyanis, and then pafic
mef away to the matter,

Of monftrons Gyantss

Ou will hardly beleeve all that which [
fay touching this, neither will I beleeve all
thatwhich Aushors {ay upon this fubject: not-
withitanding you nor I cannot deny but that
af Jongagoe there hath beene men of a moft pro-
f digious greatnefle; for the holy writings wit-
§ nelle this themfelves in Dent. (hap. 3. that
! there was a certaine Gyant called Ogge, of the
i Towne of Rebath, who had a bed ot s7on, the
{ lngth thereof was 9 cwbirs , and in bredth 4
B Obsss. -
td Soin the firlt of Kings Chap, 17. there is
‘ 14 mengion
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mention made of Go/inh, whefc height wasy
palmeand 6 cxbits, that 1s more then 9 foon,
he was armed from the bead to the foote, an
his Cwriat onely with the iron of his Jan,
weighed five thoufand and fixe hundred ficles,
which in our common weight, is more tha
233 pound, of 12 ouncesto the pound. Noy
it is certaine that the reft of his arzses taking
his Target, Helmet, Brafelets, and other 4.
mosur together, did weigh at the leaft 5 hun.
dred pound , a thing prodigious ; feeing tha
the firongelt man that now is, can hardy
beare 200 pound, yet this Gyant carries thisa
‘avefture without paine.

Solinns reporteth in his § Chap. of his He
Jorie, that during the Grecians warre afters
great overflowing of the rivers, there wa
found uvpon the fands the carkaffe of a man,
whefe length was 33 cubits, (that is 49 fo
and a halfe) therefore according to the propor-

 tion delivered, his face fhould bee §: footein
length, athing prodigious and monftrous.

Plinse in his y. booke and 16. Chap. faith,

* thatinthe lle of Crese or Candie, a mountaine
being cleaven by an earthguake, there wasa bos
dy ftanding upright, which had 46 cwbits of
height: fome beleeves that it was the body of
Orionor Othus ;' (but 1 thinke rather it was
fome Ghoft. or fome delufion,) whofe hund
fhould have beene 7 foote, and his wofe two
foot and a half long.But that which Pluzarch in
the life of Sertorins reports of is more ftrange,
who faith that in Timgy a Morative Towne;

P T A
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where it is thought that theGyant Anthens was
buried, Sertorins could not beleeve that which
was reported of his prodigious greatnefle, can-
fed hisfepuicher 10 bee opened, and found that
hisbody did containe 6o ¢#bits inlength, then
by proportion hee fhould bee 10 cubits or 1§
foote in bredth; 9 foote for the length of his
face, 3 foote for his thumbe, which is neare the
apacitic of the Celoffus at Rbodes.

But behold hcre a fine feble of Symphoris
(#mpefins, in his booke intituled Horzsus Galli-
ous, who fayes that in the Kingdome of Sicile,
at the foote of a mountaine neare Trepane, in
opening the foundation of a ho/e, they found
aCave in which was laid a Gyant, which held
in ftead of a ftaffe a grear poftlike the maft of a
Skippe: and going to handle it, it:mouldered all
intoathes except the bones which remained of
an exceeding great meafure, that in bis head
there might be eafily placed 5 quarters of corne,

vand by propostion it fhould {eeme that his

length was 200 cubits, or 300 foote: if he had
faid that hee had beene 300 cxbits in length,
then he might have made us beleeve that Noahs
Arke wrasbut great enough for his fepulcher.
Who can beleeve that any man ever had 20
oubizs ,or 30 foote in length for his face, anda
mfz of 10 foore long? but it is very certaine
that there hath been men of very great {tature,
as the holy Scriptures before witneffeth , and
many Axthosrs worthy of beliefc relateth : o
[fephus Aeoftain his fisft beoke of the Indian

Hiffory, Chap. 19.a late writer, reporteth that
: at
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at Pern was found the bones of a Gyant, which
was 3 times greater than thefe of ours are,
that 15,18 foote: for it is ufually attributed to
the talleft ordinary man in thefe our times byt
6 foote of length; and Hifforses are full of the
defcription of other Gyants of 9, 10, and 13
foote of height, and it hath beene feenein our
timss fome which bave had fuch heights as
thefe. ‘ ‘

ProsrEeMm LXXI.

Of the game at the Palme, at Trappe, a
Bowles, Paile-maile and others,

THe Mathematickes often findeth place in
fundry Gamesto aide and affift the Game.
Sters,though not unknowne unto them ¢ “hence
by AMathematicall principles, the games at
Tennis may be affifted; ifor all the moving in it
is by right lines and refletions. From whence
comesit, that from the appearances of flat or
convex Glaffes, the prodution and refleGtion
of the {pecies are explained, is it not by right
lines? in the fame proportion one might fuffici-
ently deliver the motion of a balle or howle by
Geometricall lines and eAngles,

Butthe excrcife, experience, and dexteritie
of the player feemes more in this aGtion than
any any other precepts: notwithftanding I will
deliver here fome maximes,which being redu-
ccd to practice, and joyned to experience, will

; give
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give a great advan-
tage to thofe which
would make ufe of — . . _
them in f{uch ga-!
mings. i

And the firft maxi-
me is thus: When a
Bowle toucheth ano-
ther Bowle, or when il
a trapftickeftriketh B, AT
the Balle,the moving ¢
of the Balle is made
in a righe line,'which
is drawne from the Center of the Bow/e by the
point of contingencie.

Secondly, in all kinde of fuch motion; when
aBalle or Bowle rebounds,[be it either againft
weod, awall, upona Drumme, a pavement, ox
upon a Racket; the incident Angle is alwayes
equall to the Angle of reflection.

Now following thele maximes itis eafie to
conclude, firft in what part of the wood or
wall, one may make the Bowle or Balle goc to
refle® or rebound, to fuch a place as one
would: Secondly , how one may cait a Bowle
upon another, in fuch fort that the firft or the
fecond (hall goe and meete with the third, kee-
ping the reflection or Angle of incidence equall-
Thirdly,how one may toucha Bowle to fendit
to what part one pleafeth: {uchand many Other
pradices may bee done. At the exercifes at
Keyles there muft be taken heed that the moti-
on,flacke or diminifheth by littleand little,and

may
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may bee noted that the Maximes of refleQiong
cannot be exadly obferved by locall motion, |
as in the beames of light and of other quallities,
whereof it is neceffary to fopply it by induftry
or by firength, otherwife one may be fruftrated
in that refpe&.

ProBLE M., LXXIIL
Of the Game of [quare formes,

Vmbers have an admirable fecrecie, di-

verfly applyed, as before in partis fhew-
ed, and here Iwill fay fome thing by way of
tranfmutation ef numbers,

Itis reported that at a certaine paffage of a
fquareforme, there were 4 gates oppefite oné
to another, that is, one in the middle of each
fide, and that there was appointed 9 men to
defend each front thereof, fome at the gates,and
the other at each corner or Angle, fo that each
Angle ferved te affift two faces of the fguare
if neede required: Now chis /gware paffage be-
ing thus mannedto have each fide o, it hapned
that 4 Sesldiers comming by, defired of the
Governonr of the paffage, that they might bee
entertained into fervice, who told them hee
could not admit of more then 9, upon each
fide of the fquare : then one of the Seuldiers
being verfed in the 47t of mumbers, faid that
if he would take them into pay, they would ca-
fily place themfelves amongft the reft, and yet

: keepe
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keepe ftill the order .
of9} for each Sacfc ojg W
the [quare to defen — %
the /Zﬂglﬁ aud Gates, Z A ,;
to 'which the Gover-ll——m
nonrs agreed, & thefe |l 151 %
Sowldiers being therey} 57 ols
fome few weekes li- == =
ked net their fervice,
but indeavoured to re-
move themfelves, and
folaboured with fome
of the reft; that each of thefe foute Souldiers

300
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tooke away bis Cnmrade with him, and fo de-

parted: yet left to defend cach fide of the pa/-
{age,and how may this be.

Itsanfwered thus, in the firft forme the men
were as the figure A, then each of thefe 4
Souldsers placed themielves at each Gare, and
removing one man from each Argle to cach

Gare, then would they be alfo 9 in each fideac-

cording to the figare B Laftly, thefe 4 Sonl-
diers at the Gates take away each one his (em-
rade,and placing two of thefe men whichare at
cach Gase to each’ Angle, there will bee ftill 9
for eachfide of ths fguare,according to the fi-
gure C. In like manner if there were 12 men,
how might they be placed abouta /gxare that
the firlt fide (hall have 3 every way, then dif-
ardered, fo that they might be 4 every way; and
laftly being tranfported might make 5 every
way, and this is according to the figures , F-
i PROB=
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PR oz L EM. LXXIIIL

How to make the firing of a Viole fencibly
. Wake,without any one tonching i,
T His is a miracle'in msficke, yet eafie to'bes
experimented; take a-Fzole.or other Inftra.
- ment, and choole two fFrings, {o that there bee *
one betweene them; make thefe two frings a-
gree inone and the fame r#ze: then move the
Fiole bow upon the greater fring, and you (hall
fee a wonder: for 1n the fame time that that
fhakes which you play upon, the other will
likewife fencibly fhake without any one tou
ching it;and it is more admirable thar the fring
which is betweene them will not fbake at all:
and ifyou put the firlt fring to another ruze of
note, and loofing the pinof the ffring, or ftop-
ping it with your finger in any fret, the other
fring will not fhake: and the fame wiil happen
if you take two Violes, and ftrike upona fring
of the ane, the ffring of the other will feneibly -
fhake. A
Now it may bee demanded how comes this
fhaking, -is it in the occult fympathie, or is it
in the ffrings being wound up ro like notes or
tunes, that {0 eatly the other may receive the
. Impreffion of the 4ire, which is agitated or mo-
ved by the (hiking or the trembling of the o-
ther:and whence isit that the Piole bow moved
upon the ficlt fFrisg, doth inflantly in the fame
timz move the third fFring and not the fccongif;
! i
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ifthe caufe be not eicher in the firft or fecond:
1leave to others to difcant on.

EXAMINATION.

N this Examination we bave fomething elfe
toimagine , than the bare [ympathie of the
Cords one ro ansther: for firft there onght to be
confidered the different effect that it producerh
by extenfion upon ene and the fame Cord i ca-
pacstie: then what might be produced upon diffe-
rent Cords of length and bigneffe tomake them
accord in a unifon or oftavo,or [ome confort in=
termediates this being naturally examined, it
will be facill vo lay oper a way to the knowledge
of the true and immedsase canfe of this noble and
admirable Phenomeny. Now this will fencibly
appeare when the Cords are of equall length and
greatneffe, and [et to an unifon; but when the
Cords differ from their equalitie, it willbe le(fe
fencible: hence in one and the (ame Inltrament,
Cordsat a unifon foall excite or fhake morethan
that which is at an oftave, and move than thofe
which are of an intermediate proportionall con-
fort: as for the other confirts they are not ex-
empted, though the effeft be not fo fercible , yer
more in ane than in another: and the experiment
will feeme more admirable intaking rwo Lates,
Vioies &c. and in [eting them to one t#re
forthen in touching the Cord of the one, it will
give
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give a [encible motion to the Cord of the other
and not onely [o but alfo a harmony.

Pro s rEwM LXXIIII.

Of a veffell which containes three feverall kinde
of liguor, all put in at one bung-hole, and
drawne ont at enc tappe feverally
withent mixture,

He veffell is thas made, it muft be divided

into three fe/ls for to containe the threeli
g#ors, which admitto be Sacke, Clarret, and
Whitewine . Now in the bung-hole there is a
Ingine with three pipes, each extending to his
proper fe/l, into which thereis put a broach of
Junnell pierfed in three places,in fuch fort tha
placing one of the holes right againft the pipe
which an{wereth unro him,the other two pipes
are ftopped; then when icis full, turne the fauns

#ell, and then the former hole will be ftopped | -

and another open, to calt in other wine with-
out mixing it with the other.

Now to draw out alfo without mixture, at
the bottome of the veflell there muft be placed
a pipe or broach which may have three pipes

-anda cocke pierfed with three holes (o artific

ally done,that turning the cocke,the hole which
anfiereth to fuch of the pipes chat is placedat
the bottome , may iffute forth fuch wine as be-
longeth tothat pipe, and turning the Cocketo
another pipe, the former bo/e will bee ﬁoppcdé
an




¢ bid (othere will iffug—=="gp=

N
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forth another Kkinde:
f wine without any
pistares 3 but the
(ocke may bee {0 or-
fered that there may
ome out by it two "
wines together, or all : \
e kindes atences = :

bt it feemes beft

when that in one e/

[l and at one Cocke,

yman may draw feverall kindes of wine, and
which he pleafeth to drinke.

Pros1E M. LXXV.

Of Barning-glaffes,
N this infuing difceurfe T will fhew the in-
vention of Promethens how to fteale fire from
Heaveny and bring it downe to the Earth; this
isdone by a little round Glaffe, or made of
fleele, by which orie may light a Candle and
make it Bame, kindle Fire-brass tomake them
burne, melt Lead, Tinne, Gonld, and Silver, in
lile time: with as great eafeas though it had
beene put into a Cra#zet overa great fire.
Have you fiot read of Archimedes of Syracw-
/i, who when he could not come to the Ships
of Marcellns, which afleiged that place, to bin-

derand impeach their aps@ach, |lee flung huge
K  ohigd
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fenes by his Ingines to finke them into the Suf
and transformed himfelfe into Jupiter; thupg
ring downe from the higheft Zowers of
Towne, his thanderbolts of lightning into
Shippes, canfing a ter- NS, 1 : -
;ibfcp lz;trning,{i;n def-AVA
pite of Neptune and \
his watery region:Zo-, A\
naras witnefleth that ”‘,’7‘
Proclus a brave Ma- 1{: o
them tician burned in *?
the fame manner thel
Shippes of Vitalian
which was come to
afleige Conffantinople;

and -dayly experience
may let you fee great effets of bnrning, fn
Bowle ofy Cryffall polithed, ora Glaffe thicks
in the middle than at the edges, will burneer|
ceedingly; nay a bottle full of water expofed
the Sunne will burne when the Sanne fhineh
hot, and children ufe with a Glaffe to bur
Flses which are againft the walles » and thei
fellowes cloathes,

. But this is nothing to the burning of thoft
Glaffes which are hollew, namely thefe which
arcof fleele well polilhed, according toa paré
bolical ot evall fe@ion: A {phericall Glafe,o
that which is according to the fegment of1f:
Sphare burnes very effectuallyabout the fourth
part of che Diamsirer, notwichftanding the P4
rabolic and Eclipricke feQions havea great cf-
feck: by which Glafes there is slfo diverk

' % figures|
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figures reprefented forth to theeye.

The caufe of this burning is the uniting of
the beames of the Sunne, which heates migh-
tly in the point of conconr(z or inflammation,
which is either by tranfmiffion or reflection:

Af Now itis pleatant to’ behold when one breath-
A ahin the point of conconr/e,or throweth fmall
| dubtchere,or {prinkles vapours of hot watcr in
| thac place; by which the pyramidall point, or

oine of #nflammation s knowne. Now fome
duthars promifech to make Glaffes which thall

/| burne a greac diftance off, but yet not feene vul-

guly produced, of which if they were made,
the Parabolie makes the greatctt effect, and is
generally held to bee the invention of eArchi-
medes or Preclus,

Maginns in the §. Chap. of his Treatife of
fphericall Glaffes, fhewes how one may ferve

" | himfelfe with a cencave Glaffe, tolight fire in

the thaddow, or neare fuch a place where the
Sunne fhines not, which is by kelpe of a flat
Glafle,by which may be made a percuffion of
thebeames of the Sunne into the concave Glaffe,
adding untoe it that it fervesto good ufe to put
fire toa Mine, provided char the combuftible
marter bec well applyed before the concave
Glaffe; in which hee fayes true: but becaufe all
the effect of the practice depends upon the
placing of the Glaffe and the Powder which he
fpeakes not of: I will deliver here a rule more
generall. ;
‘How one way placea Burning-glaffe with
his combuttible marter infuch fort,thatara con-
K2 venient
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venient houre of theday, the Sunne fhining,
thall take fireand burne: Now it is certai
that the point of inflammation or burning, s
changed as the Sunne changeth place, andng
more nor leffe, then the fhaddow turnesaboy
the f2l¢ of a Dyall;therefore have regard to the
Suns motion, and his height and place: a Bowie
of Cryftall in the fame place thatche toppe of
the file is, and the Powder or other combi
ftible matter under the meridian, or houref
12, 1,2,3,8&c¢i orany other houre, and undy
the Sunues arch for that day : now the Sunn
comming tothe houre of 12, tor, 2, 3,8t the
Sunne catting his beames through the {7yl
Bowle, will fire the materiall or combuitible
thing, which meets in the point of burning: the
like may be obferved of other Burning-glaffe,

EXAMINATION.

IT i certaine in the fir [t part of this Problemt
thar Conicall concave and fphericall Glafles
of what matter Joewer,being placed to veseive

the beames of the Sunne will excite heate,and |

that heate is [o much the greatery by bow muh
3t is neere the point of concurfe or anflamation,
Byt that Archimedes or Proclus did fire or
nre Shippes with fuch Glafles, the anciens Hi-
frories are filent, yeathemfelves [y nothingsbe-
[fides the grest difficultic thar doth oppofe st in

z
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npotenelJe, and. the matter that the effeét is to
worke wpon: Now by a common Qlaﬁc wee fire
things weere at hand, from which it (eemes Very
ill to fuch which are le[[e read,to doe it ar &
furre greater diftancesy and (6 by relation [ome
Uliver to the world by fuppofition that which
wver was done in altion: thiswe [ay the rather,
wt to take away the moft excellent and admira-
Heeffect whith are in Burning-glaffes, bur zo
fiew the varsety of antiquity  and truth of Hiffo-
Heand as tonching 1o burneat a grear diftance as
i fuid of fome , it 15 abfolutely smpoffible; and
that the Parabolicall-4nd Ovall Glafles were of
Atchimedes and Proclus invention, is much uns
artaine = for befides the confiruction of fuch
Glafles, they are more difficsls than the obpufc
wncave ones are, and further | they caff not
great beate but neere ar hands for if it bee caff
furre off the effect s little, and the heate weake:
o otherwife (uch Glafles muft be greatly exten-
ded to contralt many beames to amaffe a [(uffi-
cent quantity of beames- in Parabolicall and
Conicall Glafies,the point of inflammation onghe
toconcurre in a point which is very difficult to bee
dotee in a due proportion: Moreover if the place
be farre remote as is [uppo(ed before fuch a Glafle
cannot be ufed but at a great inclivation “of the
Sunne, by which the effeét of burning is diminie
Fed by veafon of the weakene(fe of the Sunne-
eames.,

And bere may be noted in the laft part of this
Probleme, that by reafon of obftacles if one plaise
Glaffe be not fisfficicnt; a fecand Glafle may b
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Mathemasicall Recyeation.,
applyed to help it:that [o if by one imple refletlion
it cannot be done, yer by a double veflexion the
Sun-beames may be caft into the [aid Caverne o
Mine; and though the reflefted beames in thy

cafebe weake, yet npon a fit cumbuftible matte
1t will not faile to doe the effeét.

Pro® L E M. LXXVI.

Containing many pleafant Dueflions by
way of Arithmeticke,

Will not infert inthis Problemse that whic
Iis drawne from the Greeke Epigrams , bu
propofing the ,Qgr;ion immediatly wil
give the anfwere alto, without ftaying to fhew
the manner how they are anfwered;in this T wil
not betyed to the Greeke tearmes, whichla
count not proper to this place, neither to my
purpofe ; let chefe reade that will Diophants
Schenbelins upon Enclide and others, and they
may be fatisfied.

Of the aAdffe and the Mule.

]T happened that the Adu/e and the Affeupon
a day making a voyage, each of them carryed
a Barrell full of wine: nowthe [afie eA[fe felt
ber felfe over loaden, complained and bowed
under her burthen; which the Adw/e fecing,faid
unto her being angry, (for it was in the time
when beafts fpake ) thou great 4z, wherefore

com-
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Mathematicall Recreation,

umplaineft thou? if I had but oncly one mea-
fire of that which thou carrieft,] fhould be loa-
dn twice as much as thou art, and if 1 (hould
give 2 meafure of my loading to thee, yct my
hrthen would be as much as thine.

Now how many meafures did each of them
aty? Anfweze,the Mule did carry 7 meafures,
nithe Affe § meafures : for if the Mule had
meof the meafires of the Affes loading, then
the Mule would have 8 mseafires, which is
double to 4: and giving one to the 4|, each of
tem would have equall burthens: to wit, 6
meafHres @ peece.

Ofthe number of Souldiers that fought
before old Trey.

HOmer being a<ked by Hefiodius how many
Grecian Souldiers came againft T7oy, who
afwered him thus; the Grecians, faid Homer,
made 7 fires or had 7 Kitchixs,and before every
fie, or in every Kitchin there was 5o broa-
dhes tarning to roft a great quantitic of flefz,
and each broach had meate cnough to fatisfic
g0 men: now judge how many mcx there
might be. Anfwere,3 15000, that is,1hree hun-
dred and fifteene thoufand men, whichis cleare
by multiplying 7 by 5o, and the produét by
900 makes the faid 3 15000.

K 4 of

* 00 ey AT




“have 24§ crowues and § fevenths of a cromm,

Maikematicall Recvéation;

Of the number of (rowmes that
two men had.

Obr and Perer had certain number of cyowne,

Iohn faid to Perer, if you giveme 10 of you
cxownesy 1 {hall have three times as muchasyoy
have: but Peter faid to Jobn if you give me1g
of your crowses 1 {Rall have 5 times as mucha
you have : haw much had each of them? An
{were, John bad 15 crownes and § fevenths ofi
crowne, and Peter had 18 crownes | and 4 fo
venths of a crowne. For if you adde 10 of Pu
ters crovnes ta thefe of Jobns, then thould Ik

which 1s zriple vo that of Peters, viz, 8, ad
4 {eventhes:and Jobn giving 10to Peter,Peter
fhould huve then. 28 crowses, and 4 feventhy
of aerewne, which is Dusntupla, or g timesas
much as Zobx had left, viz. § crownes aad 5 fe-
venthes.

In like manner two Gameffers playing toge
ther, 4. and B: after play A. faid to B, giw

me 2 crownes of thy money, and 1 {hall hawe | -

twice as much as thou baft: and B. faid toed.
giveme 3 crownes of thy money , and I fhal
have 4 timesas much asthou haft: now how

much bad each? Anfwere, 4. had 3 and g {&
‘venthes,and B.had 4 and 6 feventhes. ‘

eAbot
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About the bewre of the day.

Ome one asked a Mathematician what a

clocke it was, who anfwered that the reft of
the day is foure thirds of that which is paft:
pow judge what a clecke it is. Anfwere, if the
day were according to the Jewes and ancient
Romans , which made it alwayes to bee 12.
houres, it was then the . houre, and one fe-
venth of an houre, {o there remained of the
whole day 6 % that is.6 houres, and 6 {eventhes
of an houre. Now if youtakethe ; of 5 7it is
2or 1 and £ which multiplyed by 4 makes 6
and$ which is the remainder of the day as be-
fore: but if the day had beene 24 houres, then
the houre had beene 10 ofthe clocke, and two
{eventhes of an houre, which is found out by
dividing 12, or 24 by J.

There might bave beene added many curious
propofitions in this kinde, but they would bee
too difficult for the moft past of people: there-
fore I have omitted them.

Of Pythagoras Schallers.

PTtbagoms being asked what number of
Schollers hee had, anfwered, that halfe of
them ftudied AMathematickes , the fourth part
Phyficke, the fevench part Rethoricke, and be-
fides hie had 3 women; now judge you faith he,
how many Schollers 1have, Anfwere, he had
inall 28; the halfe of whichis 14, the quartex;

0
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of which is 7,and the feventh part of which is
4: which 14,7, and 4, makes 25, and the other
3 to make up the 28, were the 3 women.

Of the number of Apples given among [t
the Graces and the Mufes,

T He three Graces carrying Apples upon a
day, the one as any as the other, meet
with the 9 CH/es, who asked of them fome
of theis apples fo each of the Graces gaveto
each of the CMufesalike , and the difkribution
being made, they found that the Graces and the
Mufés had one as many as the other: The que-
ftion is how many apples each Grace had, and
how many they gave to each AMufe, To an-
{were the gucftisn,joyne the number of Graces
and CMufes together which makes 12, and fo
many apples had each Grace : Now may yon
take the double, triple, &c. of 12. that is 24,
36, &c. conditionally, that if each Grace bad
but 12,then may there be allotted to each Mufe
but one onely; if 24,then to each 2 apples; if 36,
then to each Mufz 3 apples; and fo the diftribu-
tion being made, they have a like number, that
is,one as many as the other. v

Of the Teffament or laft will of a
dying Fatber. :

A Dying Father left a thoufand crownes a-
mongft his two children; the one being
legittimate, and the other 2 Baffard | conditio-

. nally
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nally that the fifth part which his legittimate
Sonne thould have, (bould exceed by 10, the
fourth part of that which the Baffard {hould
have: what was each ones part? Anfwere, the
legittimate Sonne had 577 crownes, and 3 and
the Baftard 422 crownss and 3: now the fift
partof §77 and 7 ninthes is 115,and $ and the
foorth part of 422 and 2 is 105 and § which
is leffethen 115 % by 10,according to the Will
ofthe Teffater,

Of the Cuppes of Crafu,

Refus gave tothe Temple of the Gods fixe

Cups of Gonld, which weighed together
600 Drammes, buteach (up was heavier one
than another by one Dramme: how much did
¢ach of them therefore weigh? Anfwere , the
firlt weighed 102 Drammes and a halfe; the fe-
cond 101 Drammes and a halfe; the third 100
Drammesand =; the fourth 99 and a halfe; the
fift 98 and a halfe ; and the fixt C#p weighed
79 Drammes and a halfe: which together
makes 600 Drammes as before.

Of Cupids eApples.

C'Upid complairied to his mother that the
Maufes had taken away his apples,(/s0,faid
he, tooke from me the fift part, Ewterpe the
twelfth part, Thalia the cighe part, Melpomene
the twenticth part, Erates the {eventh part,
Terpomene the fourth past: Polybymnia tooke
away 30, Prania 120, and CeBiope 300 : fo

there
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there were Jeftme but 5. Apples; how many had
he inallatthe firlt,1 anfwer 3360,

Thereare an infinite of fuch like queftions a.
mong fb the Grecke Epigrammes : but it wonld be
snpleafant toéxprefle themall : I will onel} adde
ane more,and foew a generall rule for all the ref,

Of a Mans dge.

?‘Adflam was faidto paffe the halfe part of his
life in_childhood, the fourth part in his
yonuth,the third part in Mankood,and 18. yeares
befides in oldeage : what might his 4ge beathe
anfwer is,72.yeares s which and all others is
thus refolved: multiplic 7.%.and %.togetherthat
is,6.bysq.makes 24.and that againe by 3.makes
72.then take thethird part of 72. which is24,
the fourth part of it,which is 18, and the fixth
part of it whichis 12.thefeadded together make
5 4.which taken from 72. refts 18. this divided
by 18, (fpokeninthe Queffior ) gives 1,which
multiplyed by the fumme of the parts,viz.7u
makes 72.the Anfwer as before,

Of the Lion of Brouze placed upcn a Foun-
taine with bis Epigramme.

OVtof my right eye if Ilet water paffe,]
can fill the Cifferne in 2. dayes : if I letit
paffc out of the left eye,ic wil be filled in 3.dayes,
if it pafle out of my fecte the Cifferne willbee
4.dayes afilling; but if I let the water pafle out
of my month, 1 can fill the Cifferne thenin 6.

"~ hoares;
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Jogres : inwhat time fhould I fillit, if T powre
forththe water at all the paffages at once,

The Greekes(the greateft calkers inthe world )
yarionfly applie this gueflion to divers ffatues,
and pipes of Foxntaines: and the folution is by
the Rule of 3.by a generall Rule,orby Algeber.

They have alfo in their ednrhologic many
ather g#eftions, but becaufe they are more pro-
per to exercife,than to recreate the /pirir, 1 paffe
them over as before with filence,

PreBL E M. LXXVII,

Diversexcellent and admirable experiments
#pon Glaffes,

Hercis nothing in the world {o beautifull
as/ight : and nothing more recreative to
the fight, than Glaffes which reflect: therefore
I will now produce fome experiments upon
them, not that 1 will dive into their depth (that
were to lay open a milterious thing) but that
which may delight and recreate the {pirits: Let
us fuppofe therefore thefe principles, vpon
whichis built the demonftration of the appa-
rances which is made in all fort of G/affes.
Firft,that the rayes or beames, which reflect-
ethupona Glaff¢, maketh the Angle of Jncident
equall to the Angle of Refletion, by the firft
Theo.of the Cazoptick.of Enc.
Secondly that in all plaine Glaffes, the Images
arefeenc in the perpendicular line to the Glaffe
as
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as farre within the G/affeas itis without it.
Thirdly,in Concave, or Convex Glaffes, the
Images are feene ia the right line which paffith
from the object and through the Center 1 the
Glaffe Theo.17.and 1 8.
And bere youareto underftand that there js
not meant onely thefe whichare fimple Glaffes

. or Glaffes of freele,but all other bodies, which |

may reprefent the vihble /mage of things by
reafon of their refle®ion,as water, marble, met.
tle,or fuchlike. Now takea Glaffe inyour hand
ang make experiment upon that which foiloy-
cth.

Experiment upon flar and plaine Glaffes,

Irft, a man cannot fee any thing in thele

Glaffes, it be be not directly and in a perpen-
dicular line before it, neither can hee fee an ob-
Jectin thefe Glaffes, if it be not in fuch a place,
that makes the Angle of sxcidence equall to the
Angle of reflexion: therefore when a Glaffe
ftands upright,that is,perpendicular to the Hor
7izon, you cannot {ee that which s above, ex-
the G/affe be placed downe flat : and to fee tht
on the right hand , you muft bee on the Lft
hand, &c.

Secondly , an Image cannot bee feenc in 2
Glaffe, if it be not raifed above the furface of
1t; or place a G/afle upon a wall, you fhall fee
nothing which is upon the plaine of the wall;
and place it upon a Table or Horizontall Plaine,
you thall fec nothing of chat which is upon the
Lable, kR Thirdly,
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Thirdly, in a plaine Glaffz all that is feene
appeares or {¢emes to finke behinde the Glaffe,
asmuchas the Jmage is before the Glaffe. as
before is faid.

Faurthly, as in water a Glaffe lying downe
flat, or Herszontall, Towers,Trees, Men, or any

- height dothappeare,inverfed or upfide downe;

and a G/affe placed upright, the right hand of
the Image feemes to beetheleft, and the left
{eemes to be the right.

Fiftly, will you {ee in a Chamber that which
sdone 1n the fircet, without being feene: then
3 Glaffe muft bee difpofed, that the line upon
which the /mages come on the G/affe, make
the Angle of sncidence equall to that Angle of
reflexcion.

Sixtly,an height (as fuppofe D E.) may be
meafured by a plaine Glafle; as let the Glaffe be
G. placed downe upon the ground, and let the--
eye beeat C. fo farre hy &%
removed from the C
Glaffe, that the eye at
C. may fec the toppe
of the Tree E: in the
Angle or edge of the
Glaffe at A, but in the
line of reflexion C 43| = ¢
then meafure the di-| X
flance betweene your |

foote B, and the point | _q e i
A:andal{othe diftance ( 3~ e g&@
betweene the Glafle A, and thé foote of the'

TreeD,viz, A D, Now as often as 4 B. is
§ found
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found in 4 D, fo often doth the height of the
Tree E D. containe the diftance from your eye
to the foote, iz, € B: for the Triangles 4,8,C,
and o4, D, €, arc like Triangles: therefore a8

Bed. to.AD, {oCB,to E D, or alternately |

asBed.toBC,foeAD.toD E.

Seventhly, prefent a (andle upon a plaine
Glaffe;and looke flauntingly upon it, {o thatthe
Candleandthe G/affe bee neere ina right line,
you (hali fee 3.4 5.&c Images; from one ang the
{ene Candle, &

Eightly, take two plaine Glaffes, and'hold
them one againft the other, you fhall altérnately
fee them often times one within the other; yes
within them(elves,againe and againe. |

Ninthly, if you hold a plaine Glaffe behind
your sead,& another before your face,you my
fec the hinder part of yourhead, in that Glaff
whichyou hould before your face.

Tenthly,you may have a fine experiment if
you place two Glaffes togeather, that they
make an acute angle, and fo the leffer theangle
is,the more apparances you fhall fee,the onedi-

rectthe other inverfed, the one approaching, |

and the otherretyring.

Elevensbly, it is wonder and attonifhment to |

(fome,to fée within a €/affe an Image without

knowing from whence it came, and it may be

done many wayes:as placea G/affe higher than |

theeye of the behoulder, and: righe againft itis
fome Image; foit refteth not upon the behou's
der, buz doth calt the Image upwards. Then
place another object, fo that it reflet, or cll]ﬁ

the
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the [mage downeward to the eye of thefpecta-~
tor, without perceiving it beiog hid behind
fomething, for then the Glaffe will reprefenta
aite contrary thing, either chan that which is
before the Glaffe;or that which is aboutit.
Twelthly, if there bee ingraved behind the
hickfide ot a G/affe,or drawn@any Jmage upon
irit willappeare before as an Image,  without
4y ppearance : Or portratare to be perceiv eds

R S
EXAMINATION.

"Hi 12. Article of sngraving an Tmage be-

hind the Glaffe, will be of no great confea
quence, becan(e the linaments will [eeme fo0b-
(ire, but if therewere painted [ome lmage, and
then that covered according to the wfuall cove-
ting of Glafles behind, and fo made up like an
ordinary looking Glaflc having an Image in the
middlen thisrefpelt it wonld be (ufficient plea=
[t : and that which wonld admire the (gno-
rant, and able to exercife the moft fubtilleft and

that principally if the Glatlc bee in an obfenre

Vace, andthe light which is giventoir be [omee
what farre off.

PLace a Glafe uearethe foare of a Chamber,
and make a hole through the place under the
Glafie, {o that thefe which are below may not

the
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the holefo that it may caft his fpecies u

ponthy ‘ i

Glaffe, and it will caule adwiration to thoff
which arebelow that know not the caufe; Th 1

fame may be done by placing the fmage ing
Chamber adjoyning, and {o make it te be feentf
upon the fide of the wall,

In thete Chandll Images which thew onefid
adeaths head, and another fide 4 faireface : anf
right before fome other thing: itis athing ef
vident, that fetting a plaine Glaffe fidewileto
this /mage you fhall feeinit a contrary thing
then thac which was prefented before fide

Laftiy,itisa fine fecret to prefentuntea pla
Glaffe writing with fnch induftrey, chat o
may reade it in the G/affe,& yet out'of the Glaft
there is nothingto be knowne, which will thu
bappen, if the writing be writ backward: Bit
that which is more ftrange,to thew a kindof
writing t0a plaine Cafle, it {hall appeare an
ther kind of writing both againft fence and
forme,as if there were prefented to the Glft

WEL it would thew it MET if it were writte
thus MIV ,and prefented tothe Glaffe, it would
IM;for inthe firft,if the Glaflely
2sare inverfed that are perpetr
dicular tothe G/uffe,ifthe Glaffe and the objed
then that on theright hand, istu
ned to rhe left,at in the latcer.

And here [ ceafe to fpeake further of thef
plaine Glafles, eyther of the Admirable mulli
Plications,or appearances, which is madein
greac number of them ; for {0 content the fight

) appeare thus V
' flat then the thi
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the inthis particular,one muft have recourfe tothe

Ofe | capinetsof great Perfonages who inrich thems

b | iyes with mott beautifuil ones.

na
e Experimentsupon Gibbous,or convex
y ] Spharscall Glaffes.

c '

ud lFthey be in the forme of u Bowle, or part of
agreat Globe ot Glaffe, there is fingular con«
0} tearment to contemplate on them.
% | Firft,becaufe they prefent the obja&s leffe
e | ydmore gracious,and by how more the Images
| mefeparated from the G/affe, by {o much the
1 ¥ more they deminith in Magnitsde.
16 | Secondly, they that fhew che Jmeages playting,
J orfoulding, whichis very pleafant; efpecially
U § when the G/affe is placed downe, and behold
i1 i it fome B/nm:biﬂg, [eeling e The upper
of putofa Gallerie, the porch of a Hall,&e.tor
%1 theywill be reprefented as a great veffe/ having
df pore bellyin the middlethen at the two ends;
o | and Pofts, and loifts of Timber will feeme as
N | Circles, 3
d Thirdly, that whichravifherh the {pirits, by
y theeye, and which fhames the beft perfpective
P | Painting thata Pasinter can make, 15 the bean-
| tifull contraction of the Imayes, that appeare
* | ‘within the fphericitic of thefe {mall Glaffes,
for prefent the G/affe to the [ower end of a
Gallarie, oratthe Corner of a great Coxrt full
of Pesple ; or towards a great fFreet, (hurch,
fortification.an Army of men,t0 a whole Cittie 5
'; allthe faive Archiretture, and apparances wilt
. SRRy 4
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be feene contracted within the circuit of
Glafle with fuch varietie of Colonrs, and

. ftin@ions inthe leffer parts, that I know pf
in the world what is more agreeable to the fig
and plealant tobehold, in which you will g
havean exact proportion but it will be variabkf
according to the diftance of the Objeét fro
the Glafe. .

Experimenss upon hollow or Concave

Spharicall Glaffes.

Have heretofore fpoken how they my
Iburne, being made of G/affe, or Merslejir:

maines now that I deliver fome pleafant uf
ofthem, which they reprefent unto our fig
and {o much the more notable it will be,by how
muchthe greater the G/aff is, and the Gl
from whence it is extracted, '

ST AL RS v
EXAMINATION.
IN this we may obferve that 4 [eElion of 2.4,

or 4« Inches su dsamiter, may be [eqmenss
Spheares of 2. 3.0r 4-foore nay of (o many fu
dome.for sz # certasne thas among f thefe which
comprehend a greas portion of a leffer {pheare,
and thefe which comprebend a lirtle (egment of
# great {pheare whether they be equall or net i
Jection, there wil happen an evidens differenct
: i*
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ixone and the [ame experiment, inthe vumber
[uation, quantitic, and fignre of the Images of
one or many different objeds.

Mdgimu,'m a little TraQat that he had up-
on thefe Glaffes,witnefleth of himfelfe
that he hath canfed many to bee polifhed for
fundry great Lords of Italy, and Germanie,
which were fegments of Globes of 2. 3.and 4.
foot diamiter; and I with youhad fome fuch
liketo fee the experiments of that which fol-
loweth 3 itisnot dificult to have fuch made,
orbought here in Towne, the contentnent here-

inwould beare with the coft.

SRR S E T
EXAMINATION.
TOm-bing Maginus hee bath nothing ayded

us to the knowledge of the truth by b ex-
tractout of Vitelius, but leftit : expebling it from
sthers, rather thantobe plunged in the [earch
ofithimfelfe affeling rather the forging of the
matter and compofition of the Glafles, than Geos
metrically ro eff ablifh their effeéts. '

Flrﬂ therefore inConcave Glaffes the Images
are feene fometimes upon the furface of the
Glaffes, fometimesas though they were with-
initand behind it, deepely funke into it, fome-
times they are {cene before, and without the

Glaffe, fometimes betweene the object and the
L3 Glaffe
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* Glaffeslometimes inthe place of the e, {ome-
times farther from the G/affe then the objectis
which comesto pafle by reafon of the divers
concourfe of the beames,and change of the place
of the Images inthe line of flection.

RIS RIS

EXAMINATION.

: e
He relation of thefe apparances paffe curran /
among ¢ moft men, but becaufe the curianf J,

- may not receive préjudice in their experimenty, of

fome thing ought to bee faid thereof to givein

: !
more lively tosichygnthe true canfes of thefeay :,,,'1
parances ; snthe firft place it 5 impoffible tha po
the Tmage can be upon the furface of the Glaflyf oo

and it ssa principall point to declare truly i}

which place the \mage 11 [eene in the Glafle : thefef

that aremorelearned in Qpicall knowledgedif

firmeshecostrary, and natuve it _[elfe givesital ¢
certaine place according toits pofition s beingahf Yy

wayes [cenein theline of reflettion, which Alef ¢

zen,Vicellious, and others full of great knomf |

ledge, have confirmed by their writings : butf ¢

thesr particular they weve twe much occupiedll| o
the autlority of the Ancients, who were not ﬁqﬁ) )
cientlycircumfpellin experience, wponwhichike} |
prisciples of this [ubjet onght to be built, and}
[earchednot fully.into the true canfe of thefeap)
parances, [ecing they leave unto pofterities e}
#) falcities sn their writings, and thefe that fol; 1
Lowe
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imed them for the moft part fell into the like

arorss $9 :
As for the Tmages to bide in the cye,it can-

ut be but is impersinent and abfurd; bat ir fol-
iweth that, by how much neerer the objeét ap-
waketbto the Glafle, by [0 muchthe more the
apearances [eenoes to cometo the eye: and tf the
¢ bewithout the pointof conconrfe, and the ob=
ultalfs ;6 Long a5 the abjedt approacheth thereto,
the r:pre[mmtian of the Itnage cometh neevethe
e, but pﬂﬁng the p,oint af conmu;ﬂ’ it goes
bac/’\eagnim: thefe appearances thus ;zpprozzching
dth et alittle aftonifh thefe which are ignorant
ifthe canfe * they are snverfed,if the eye be with-
wt the point of concomr[e untill the objett bee
vithin, but contrarily if the eye be berweene the
pint of conconrfe and the Glafle, then the Tma-
ges are direct: and ifthe eye or the object be in
the point of concour[e, the Glaffe will be enligh-
ened, and the 1mages confufed ; and if there
were but a [parke of fire in the [aid point of con=
wurfe, all the Glafle wonld [eeme a burning fire-
brand, and we dare [ay st wonld occurre withont
thance, and in the night be the moft certaine and
[ubtileft light that can be,if a Candle were pla-
wed there. And whofoever (ball enter into the [erch
of the truth of new experiments in this [ubjett,
without dowbt hee will confirme what wee bere
feake of: and will finde new lights with aconvea
#iable pofition to the Glafle,he will have reflexcion
of quantities of truth, and fine [ecrets in nature,
Jet not knowne, which hemay eafily aompre/unﬂl
ifhe have but an indifferent Jahs and may affure
L4 him-_
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bimfeclfe that the Images canrot exceedthe ﬁgh,
wor trouble it; a thing too much abfurd toy
ture.

And it is an abfolute werity in ths [ciew,
that the eye being once placed :n the line ofn,
flexcion of any objeét, and movedin the fame lim
the objeltis [zenc in one and the fame place m.
mutable; or if the Image and the eye movey
their owne lines, the reprefentation in the Gllk
feemes tainveft it [elfe continnally with a diff
rent figure.

NOW the /mage comming thus to the ey,
thefe which know not the fecret drawe
their fvord when he fees an /mage thus to ifi
out of the Glaffe,or a Piffoll which fome on
hoids behinde : and fome Glaffes will fhew:
Jword wholly drawne out, feparated from th
Glaffe, as though it were in the aire : and it
dayly exercifed, that a man may touch thel
mage of his hand or his face out of the Glafh
which comes out the farther, by how guch the
Glaffz is great and the Cenzer remote.

Bad R RO R

EXAMINATION.

N Ow that 4 Piftolle being prefented to.4

Glafle bebinde a man, and fhould dome on
of the Glafle and make bim afraid s that flands
before [ceming to fooote ar him: this canwor bee,

for
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Mathematscall Recyeation,

for no objec whatfoever prefented to a concave
Glafle, sf 5t be not neerer 2o the Glafle then the
ere #,3t comes not out to the [ight of the parsy;
therefore be weedes nat feare that which is (aidto
be behinde bis backe,and comes oms of the Glaffe,
forifit doth come out, st muft then necefarily be
before his face: foin & concave Glaffe,whofe (en-
ter isfarre remotes if a[word, ficke, or fuch like
beprefensed to the Glafle, st fhall totally be [zene
tocome forth of the Glafle, and all the hand that
holdsit. And here gemerally note,that sf as I-
mage bee feene to sffue ot of the Glafle rocome
towards the face of any one thas ffands by, the ob-
jeét foall be likewifz [eenero thraft towards that
face inthe Glafle, and may eafily be knowne to all
the fanders by 1 fo reany perfons (andwmg before
«Glafle, sf one of the company take a [word and
would make it iffue forth towards any ether that
fands there:let hims chufe his image s» the glafle,
and carry the fwerd right towards ir, and the
effet will follow. In like manner ones hand
being prefented to the Glafle 5 as it 35 thruft ro-
wards the Center, fo the reprefentation of it
comes towards st: and [0 the hands will feeme te
bewnited, or to teuch one another;

FRom which may bee concluded, if fuch a

Glaffe be placed at the feeling or planching’

ofa Hall, fo that the face bee Horizontall and
looke downeward; one may fee under it as it
werea man hanging by the fecte; and if there
were many placed fo, one could not enter into

that place without great feare or fearcing: for
~ne
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one fhould fee many me»n in the aireas if they
were hanging by the feete.

BN TS T
EXAMINATION.
T Onching & Glafle tyed as a feeling or plan-

ching, that one may fee n man hang by the
feeteinthe aire,and [o many Glaffes, mary mes
may be feence : without cantion this is very ab.
Jurd, for if the Glafle or Glafes bee not [o great
that the Center of the [pheare npon which it was
made, extend not meere to the bead of him that
3 wnder it st will not pleafantly appeare ; and
thongh the Glafle foould be of that capacitie that
the Center did extend fo farre | yet will not the
Images bee feene to them which are from the
Glafle, but onely to thefe which are under it or
neere wntoit : and. to thems it will notably ap-
peare, and it wonld be moft admirable to bave
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