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Onthe Frontilpice and Booke. 
4 Recreations do delig bt the minde, 

A But thefe aïe beft being of a learned kinde : 
Here Art and Nature firive to give content, 
In lhewing many a rare experiment : ig : 
Which you may reade, and en their Schemes bere ‘ool | I: 
Both in the Frontifpice, and in the Booke, 
pon whofe table new conceits are fet, 
Like dainty difbes thereby for to whet 
And winne your judgement with your appetite - 
To taffe them,aud therein totake delight. 
The Sentes ob jects are but dull at beft, 
But Art doth give the Intelled? afeaft. 
Come hither then,and here 1 will defcrebe, 
What this fame table doth for you provide. 
Here Queftions of Arithineticke are wronght, 

- Aad hidden Jeu unto light are brougbt, 
The like it in Geometric doth unfold, 
And fome tooim Co{mographie are sae 
dt diverfepretty Dyalls “doeh deférie, 
With [frange experiments in Aftiônomie, 
And Navigation with each feverall Picture, 
In Muficke oes can din Architecture : 
Ja Staticke,Machanicks,aed Chimeftrie, 
Zn Waterworkes, and to afcend more hie, 
in Fireworkes, bete loves Artillerie. 
All this Lkwow boy: in this Bookefbale finde, à 
And'bere's enough for to content thy minde. 
For from good Authors, this oar Author drew EP 

-- Thefe Recreations, which are firange,dnd trite 5 © 
| Sothat this Booke's a. Center,and tis fit, 7 
That in this Center lines of praife foenta mete. 

W.3- 
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Ora Colleétion of fundrie Problemes, 
éxtrs ted ovt of the Ancient and Moderne Fhio. 
fophers, as fecrets in nature, and experiments in 
eArithmericke Geometrie, Cofmo graphie, Horologo gran 
phie, Aftrenomie, Navigation, Muficke, Opticks, 
Architelkwre, Staticke, Machanicks, Chimeftrie, 
Waterworkes, Fireworks &c.Not vulgarly made 

manifeft untill this time: Fit for Schoders, 
Students,and Gentlemen,that defire to know the 

Philofophicall caule of many admirable 
Conclufions. 

Vfefull for others, to acuate and flirre them up 
to the fearch of further knowledge sand fervice- 

| able to all for many excellent things both for 2 
pleafure and Recreation. 

|Mof of which were written firft in Greeke and Latine, 
lately compiled in French, by Henry Van Etten 

Gent. And now delivered in the Eng!rfh tongue, 
With the Examinations ,Correéfions and 

Augmentations. 

i "ERS erates ELL he . ô 

(Brinted at London byT. (otes, for Richard Hawkins, 
. dwelling in Chancery Lane,ncere the Rowles, 1632. 

' Mathematicall : 
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TO" 
The thrice Nobleand 

| moftsenerous Lo.the Lo, 

Lambert Verreyken,Lo:of 
Hinden,wolverthew, dre. 

CWy honorable Lo, 

CRE SI Mongf ché rare and 
SPA EN] curious. Propofiti- 
LE oj ons! which | have 

M ANA À Qi learned out of the 
Pot studies of the! Maz 
|thematicks inthe! famous’ Vniver- 
Mitie of Pont a Mouffon, TP haverta- 
| VAS “ken 

eae be 
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The Epiftle Dedicatery. 

ken fingular pleafure in certaine | 
Problemes no leflè ingenious than: | 
recreative, which drew me unto | 
the fearch of demonftrations more 

_ difficult and {erious.fome of which | 
I have amaffed and caufed to paffe | 
che Preffe, and herededicate them jj 
now unto your Honour , not that || 
I account them worthy of your | 
view, but in part to teftifie my af- j} 
fectionate defire to ferve you, and {| 
to fatisfie the curious, who de- {| 
light themfelves in thefe pleafant | 
ftudies, knowing well that the } 
Nobillitie, and Gentrie rather ftu- | 
die the Mathematical Arts, to con- | 
tent and fatishe their affections, | 
in the {peculation of fuch ad. | 
mirable experiments as are ex. (| 
tracted from them, than in hope {| 
of gaine to fill their Purfes. Al 
which fludies and others, with my | 

| whole 



The Epifile Dedicatory. 

whole indevours, I fhall alwayes 
dedicate unto your Honour, with 
an ardent defire to bee accouted 

| ever, 

Your moft humble and 

obedtent Nephew, 

_ and Servant 

H. Van Erren, 
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Tothe Re ader. 

mp T hath beene obferved 
LC by many, that furndry 
: st fine Wits as well among |? 

Rem the Arentas Moderne, 

PARA de piathe [parted aud ‘de: 

lighted themfelesaiion feverall things 

of {mall confequence, as upon the foote 
of a fly,upona ftraw, wpon a point, nay 

upon nothing ; firiving asst Were to fhew 

thegreatneffe of their glory in the [mal- 

neffesf the fubject: Arid have amengit 

moft folid and ar tificiall conclu fions jcom- 

pofed arid produced fundry Inventions 

beth P hilofophicall and Mathema- 
ticall 



The Epiftle to the Reader. 
ticall,to folace the minde,and recreate 
the fpirits, Which the fucceeding ages 
haveimbraced, and from them gleaned | 
and extratted many admirable and rare — 
conclufions, judging that borrowed mat. | 
ter oftentimes yeelds praife to the indu- | 

firie of its author. Hence for thy ufe 
(Courteous Reader) I bave with great | 
fearch and labour colleéted alfo,and hes= 
ped up together in a body of thefe plea- | 
fant and fine experiments to flirre up | 
and PE (out of the | 
writingsof Socra) ~Plato,Ariftorle, jf 
Demefthenes P| zhagoras, Demo- — 
crates, Plinie,Hiparchus, Euclides, : 
Vitruvius, Diaphantus, Pergzus, 
Archimedes, Papi Alexandrinus, 
Vitelius, Prolomeus, Copernicus, 
Proclus Mauralicus, Cardanus, Va- 
lalpandus K epleirus, Gilbertus, T y- 

 chonius, Dureirus,lofepheus, Cla- 
‘vius, Gallileus Maginus,Euphanus 

| Tiberill, 

i is 

yy 
4 \ 

| 

mn 

nu 
bY 

ia 
‘i 

Fe 
my 

ia ix 
4 
st de 

a 

as - 
à LA 

ir 

+ 14 
73 
} oe 
\ 4 
r 
cg 
H 
Ë 

x | 

|| 

ah 
me: | 

{ 
5 

4 . 

; oa 

1 À 
Li 
4 114 

a 
fr. 10 
ae a 
ST 

J 
fb i) 

if j 

i 

t à 
1: 

~~ oe 



The Epiftle to the Reader. 

| Tyberill,and others) knowing t
hat Art 

imitating nature, glories alwayes in the 

evariety of things, which fhe producetbto 

fetisfie the minde of curious inquifitors. 

And though perhaps thefe labours to 

[ome bumorous per fons may feeme Vaine, 

andridiculoussfor fuch it was not under- 

taken. But for thefe which intentively 

hacve defired and fought after the know- 

ledge of thefe things, it being an inyita- 

tion and motive to the fearch of greater 

matters, and toimpley the minde in ufes 

full knowledge, rather than to be bufied . 

in vaine Pamphlets,Play-bookes, 

fruitleffe Legends, and prodigious 

Hiftories that are invented out of fans 

cie, which abufe many Noble {pirits, 

dull their wits, <x alienate ibeir thoughts 

from laudable and honourable ftudies. 

Jn this Tractate thou maift therefore 

make choife of fuch Mathematicall 

Problemes and (oncluftons as may 
| | de. 

ba 



: The Epiftle to the Reader, 
delight thee. which kind of learning. 
doth exceRently adorne a man, Jeeing | 
the ufefulneffe thereof, and the manly | | accompli(hments it doth produce profita. alt ble and delight{ull for all forts of people, | 

_ whom furnifh and adorne themfelves 
with abundance of matter in that kind, 
to helpe them by Way of wfe,and difcourfe, | 
And to this we bave alfe added our Py- | 
totechnie, knowing, that Bealts bave 

| for their obje& onely the furface of the | 11 earth; but hoping thgt thy Jpirit which | aa followeth the motion of fire, will abandon | 
the lower Elements, and caufe thee | 
tolift'up thine eyes to foare in a higher 

Contemplation, having fo glittering « 
Canopie to behould. and thefe pleafant | 

“and vecreative fires afcending may caufe À 
thy affections alfoto afcend. The Whole À 
whereof we fend forth to thee, that de. À 
Sereft the ferutabifity of things. Na 
ture having furnifhed us with oe 

thy 

Se, a SP. nae Ba bet ee =A nr à | 

ii — i. * os wee pombe ai i Sn eb ee a EN 

es Se = ee DRE EPA Anne PIE nO PER Me De = 

a a ea — > : gos ae WEA ee 
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The Epiftle to the Reader, 

thy [pirit may eafily dige/t them, 
and put them finely in 

order, though now 
in diforder. 
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A T able of the Con- 
tents,and chiefe points con- _ 

tainedin this Booke, 

PROBLEM. II. 
| H° vifible objetts that are without, and 

things that pale by are moft livel y repre- 
fented tothefe that are within, Page 6 

PROBLEM. I | 
Of finding of numbers conceived in the minde. 

1:2,3 
| PROBLEM. V. 

| Of a Geographical Garden plet.fir for « Prince 
| or fome great perfonage. 
| PROBLEM. XXXVI. 
Any liquid [ubffance as water er wineplaced s in 
a ae , may be mde to boyle by the motion 
ef the finger and yet not re it, 54 

PROBLEM. ! 11, 
How to weigh the blow of ones fit of a mallet, a 
batches or [ch like. 9 

PROBLEM. XXX. 
| Two Several unmbers being taken by two [ane xd ss 



The Contents. 

ary per(ons, how fubtilie to difcover which 
of ‘thofe numbers each of them tocke, 46 

PROBBLEM. IIL 
That a faffe may be broken, placed upon two 

Glaffes without sa of the Glaffes. 12 
PROBLE EM. VII. 

How to difpofe lors that the §..6.9.6¢, of aay 
number of perfons may efcape. ee 

PROBLEM. XLII. 
How the waight of [moke of a combnf} ible Ledie, 
which i exhaled may be wergheee ; 27 

PROBLEM. XII. 
Of three knsves which may he fo difpofed to hang 

inthe ayre, ana Move upon the Point of a 

needle.  - 27 

PROBLEM. XVII. 
Of a deceitful bowle,to bowle withalls 32 

PROBLEM, XVL 
A PenAe rot" heavy body may be Supported in lw 

the ajyre without any one touching tt. 30 
PROBLEM. XVIII. 

How a'Peare,or Apple.may bee parted into any. 
parts withont breaking therindthereof. 

_. PROBLEMs XV. 
Of a fine kind of dorewhich opensand fauts on 
both fides, 

Jo 

PROBLEM. IX. 
How the halfe of a velfell which contaimes g, 

a 4 
2 3 

meafures.may be taken, being éd onely two 
other meafures,the one being 3, andthe other 
8, meafures. 42 

PROBLEM. VIII. 
Three perfons having taken cach of thems [ever aly 

things, 
f 

LL (! 
Le 

ke 

| An 
each 

Mov 
other 
Hani shines 

Faf 

| gs 

1 How 4 
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The Contents, 
rhings, to finde which each of them hath ba 
Kerr. 19 

PROBLEM. VI. 
| How to difpofe three ffaves which May [nppors 

each otherintheayre. — 15 
PROBLEM. XIE, 

Many things being difpofed Circular (or 
otherwife) to finde is a die any one 
thinks upon. | 28 

PROBL EM. XIX 
| To finde a number thought upon wit eae ashing 

queftions. 3 33 
PROBLEM. XI. 

|. iw a Mulftone or ether ponderofity may hang 
npen the point of a Needle without bowing, or 
any wife breaking of it. 148 

PROBLEM. XX.and XXI. 
How a body that 1 uniforme und inflexible may 

paffe through a hole which ws round, (quate, 
and Triangular ; orround, (quare and ovall- 
wife,ana exaétly fi fi ll thefe feverall holes. 5:37 

PROBLEM. X. 
ey. a fficke nsay and upon ones finger or 
Picke inthe middle of a court withont ie 

24 
PROBLEM, XXII, 

To finde à number thought upon after another 
manner than thefe which are formerly delive- 
red. 

| PROBLEM: XXIII. 
Te finde ont many numbers that fundry perfons 
0 any onehath thought upon. 40 

PROBLEM. XXIII. 
# He 2 A 
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The Contents. 

How is it that a man in one andthe fame titse 

may have his head upward, and his feete np- 

ward,being in one avd the fame place. 41 

PROBLEM. XXV. 

Of 4 Ladder by which two men afcending at one 

time, the more they afcend the more they fall 

be afunder, notwithffandingthe one be as high 

asthe other. . 42 

) PROBLEM. XXVI. 

How is it that aman having but a Rod er Pole 

of land, deth brag thathe mayin a right line 

pa(fe from place to place 3000 miles. 42 

PROBLEM. XXVII. 

How is it thata man ftanding uprioht, ana loc- 

king which way he will, be leoketh true North | 

or Sonth. 43 

PROBLEM. XXVIII. 

To tell any one what number remaines after cer- 

taine operations being ended, without aking 

any queffion. 
44 

PROBLEM. XXIX. 

Of the play with twofeverall things. 45 

PROBLEM. XXXI. 
Hew to defcribe a circle that fhallronch 3.points 

placed howfoever upon a plaine, if they be not | 

ind right line. 47 

PROBLEM. XXXil. 

How tochangeacircleintorsfquare formes 48 | 
PROBLEM. XXXIIl- 

Pith one and the fame compalfes,and at one and 

the fame extent or opening, how to defcribe 

many circles concentricall that 1s, greater er 

leffer owe thananother. 49 |] 

om) 



How to reprefent divers forts of Rainebowes bere 

2 rN \ 

The Contents, 
| PROBLEM. XXXIIITI. 

Any numbers under Lo. being thought upon to 
Jade what unmbers they were. Pe 5% 

PROBLEM. XXXy. : 
Of the play with the ring, VU 2 
Ne PROBLEM. XXXVI. | 
The play of 3,4.0r more Dice. > * 53 

| PROBLEM. XXXVIIL 
Of a fine veffell which holds wine or water being 

cAaft into it at a certaine height,bur being filed 
higher it will runne al out of 1ts owne accord. 

| 56 
PROBLEM. XXX4X. ae, 

Of a glaffe very pleafant. ss 
PROBLEM. XXXX. 

Uf any one feonid honld.in each hand as MARY plea 
Ces of mony as inthe other, howto finde how . 
much there is. 59 

PROBLEM. XXXXI. 
| CWasy Dice being café, how artificially to diféan. 

ver the number of the points that may arife,60 
PROBLEM. XXXXIL. 

Twomettals as gould aud filver or of other kind, 
merghing alike, being privately placed into 
twolike boxes, to finde in which of thems the. 
gold or filver isin, 63 

| PROBLEM. XXXXIIL 
Two globes of divers mettels (as one gold, the | 

other copper ) yet of equal weight being prt sn 
abox as B.G.t0 finde in which end the gold or. 
Copper ws. x A Phe 65 

PROBLEM. XXXXIIII. 

4 
¢ 2 #7 wy : 
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The Contents. 

belowe 
PROBLEM. XXXXV. 

How that if all the pouder in the world were ina 

clofed in a bowle of paper or glaffe, © bein
g fired 

onall parts,it could not breake that bowle. 68 

PROBLEM. XXXXVI 

To finde a number which being divided bye 

there willremaine x. being divided by 3.there 

willremainc 1.and (o likzwife being dividea 

by 4, 5,07 6. there would frill remaine one, but 

being divided by 3. will remaine nothing 69 

ROBLEM, XXXXVH. 

One bad a certaine number of (rownes aud 
CotéH~ 

sing themsby 2,and there reffed 1. counting 

them by 3,2nd 3. there refted 2. counting 

them by 4,and 4,there refred 3, counting them
s 

by sand 5, there refied 4. commting thems by 

Gand 6,thererefted 5. but counting thens by 

7, and 7, there refied nothing, how many 

crownes might he have. 71 

PROBLEM. XXXXVIII 

How many forts of weights 1 the leaft manner 

muftrhere beto weigh all forts of things be- 

sweene one pound and 1al.pownd, and fo auto 

364.pound. 
PROBLEM. XXXXIX, 

Of a deceitfull balance which being empty feemes 

to be juft becaufert hangs in eAquilibrio por - 

withftanding putting 12.poundinone balance, | | 
and in the ether,it will remaine in eÆqui- 

dibrio. HE 72 

PROBLEM. L. 

To heave on life up a bottle with a fra 



The Contents. 

“PROBLEM. LI. 
How in the middle of a wood or defart, without 

the fight ofthe Sunne,Starres, fbaddow or com 

pale, to finde ont the North or South or the a; 

Cardinall points of the world, Eaft Weft ,oc.75 

PROBLEM, LIL 

Three perfons having taken ('eunters, Cards,or 

other things, to finde how much each one hath 

taken, | 77 

PROBLEM, LIII. 
How to make aconfort of mulicke of many parts 

with one veyce or onesnftrument onely. 78 

PROBLEM, LITIT, 
Tomake or defcribe anovall forme or that which 

is nearerefemble unto it at one turning, with 

a paire of common compalfes. 79 
FROBLEM.LV. ; 

Of a purfe difficuls to be opencd. 80 

_ FROB.LVI. Whether wit more bard and ada 
mirable without compalfes to make a perfett cir- 

cle,or being made tofinde out the center of5t.82 

PROB. LVI, Any one having taken 3 Cards, 

to finde how many points they containe. 83 

PROB. LVIL Many Cards placed 18 divers 

rankes,to finde which of thefe Cards any one 

hath thought. in SE 

PROB. LVIIL Mary Cards being offered 

te fundry perfons,to finde which of thofe Cards 

any one thinketh upon, | 86 
PROBLEM. LIX. ! 

Hew to make aninftrument that helpes ta heare, 

ss Gallilens madetohelpetofee, — $7. 

3 ~ PROBLEM. Li: ‘ 

raies RE 
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Of a fine lampe which goet} b wor Ont, though one 

carries tt 1% ones packet, or being AT Ns on the 
gr onnad will fisll burne. 88 

PROBLE M. LXT. 
Any one bavine thought a card among many 

cards bow art: ficially todilcover it out, 89 
PROBL EM. LXII. 

Three women À .B,C.carried Apples to a market 
ro fell: A,had 20.B, bad yp. C,40. they fold as 
many for 4 penny one as the ether, and brought 
home one as much mOn] #5 another. how could 
this be ? 

PROBLE M. LXITT 
Of theproperties of fome numbers. 

| PROBLEM. LXIHII. 
Of an ex cellent lampe which ferves or furnifbeth 

at felfe with oyleyapd burnes along time. 95 

PROBLEM. LXV. 
Of the play at keyles or nine pins. 97 

PROBLEM LXVI. 
Of Spectacles of pleafure. 
Of Spettacles which give feverail colours tothe 

| vifage 93 
OfSpéttacles which make a Towne fecme to be 

a(itie, one armed man asa company > and 4 
peece of gold as many peeces. 9 

Flow out of a chamber to fee the cbjeëls which 
‘paffe by according te the livel ly perfpeélive. 100 

" Gallileus admirable opticke Glaffe, which 
helpes oneto fee the beginning and ending of 
Eclipfes the [pots inthe Sunne, the Starres 
which moves about thePlanets,and per{picus 
elie rte remot. 
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Of the parts of Gallileus his Glaffe: 102 

PROBLEM. LXVII. 
Of the Magnes and Needles touched there- 
with. 

How Rings of Iron may hang one by another tw 

the ayre. 103 

Of Mahomets Tombe whicn hangs in the ayre 

by the touch of the Magnes. NE TO4 

How by the Magnes onely to finde out Nerth and 

South, 10$ 

Of a fecrecie in the Magnes, for difcovering 

things farre remote. | 106 

Of finding the Poles by the Magnes. PW 2 

PROBLEM. LXVIII. 
Ofthe properties of Æolipiles or bowlesto blow 

the fire. 3 108 
PROBLEM: LXIX. 

Of the Thermometer, or that whith mcafures the 

degrees of heat and cold by the Ayre. 110 

Of the proportion of humane bodies,of fiatues, 

of Colofles, or huge Images and monitrous 

Gyants. 113 

Of the commenfuratson of the parts of the bodie 

the one tothe other in particular,by which the 

Lyon was meafsred by his claw ,the Gyantby 

his chumbe and Hercules by his foot. 115,116 

Of fratues,.er Coloffes, or huge Images; that 

“mount Athos, metamerphifed by Dynocrites 

into a fratue in whofe hand was a Towne able 

to receive ten thon[ana men, 117 

Of the famous Cole {lus at Rhodes which had 704 

cubits im height, and loaded goo.( ammels , 

which weighed x080000.ponnds 37 

a ae of 
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Of Neve hwsgreat Colo {us which bad a face of] 
12.footlarge. — 119 

Ofmonftrous pou 
Of the Gyant Ogge and Goli4h. 119, 20 
Of the Carkaïe of 4 man Sion which was is 

length 4.9. foote;and of that monfter Jonudi int 
Greet, which bad 46. Cubits of height. 120 

Of Camspefins bis relation of 4 monfter of 300 
foot found in Sicile, whofe face according ta. 

| he former or pe be 30. foot ir 
Length. ! 121 

.: PROBLEM. LXXE. 
Of the came at the Palme, at Trap, at Bowles, 
Paile-nsaile and others. 122 

PROBLEM. LXXIL 
Of thegame of [quare formes. = 124. 

PROBLEM. LXXIII. 
Howto make the firing of a violl (enfrbly fas 

without any one touching tt. : 
PROBLEM. LXXIIII. 

Of aveffel which containes 3. feverall kinds of 
liquor, all put in at onebunghole, and drawne | 
eut at one Tap feverally without mixture. 

) 128 
P ROBLEM. LXXV. 

Of burning Glaffes. 
Archimedes his way of burning the fasps ef Sy- 

vacufes, 129 : 
Of Proclus his way and of concave andfphericall 
Glaffes which burne; the canfe and demonfira- 
tion of burning with Glaffese 191 

Of Maginus his way of ferns i fre to Powder 
in Winey Rll dos x 2 aie age 

Of 

| 

| 
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| OF the examination of. burning by G laffe cs. % 33 

ia ‘PROBLEM. EXXVI. : : = 

| Of pleafant queftions by way of Arithmetike, 
Of the Affe and the mule. 134 

Of the number of fouldiers that fought before 
| : old Troye 13g 

“Of the number of Crovnes that two men had. 

| About the houre of the day. = 

| Of Rythagoras Schollers. 
| Of thenumber of Apples gt 
| ‘cesandthe Mules, wy 138 

Of the teftament or laft will of adying father 138 

Of the cups of Crefus., : tte eo 
Of (upids Apples. 129 
Of a Mans Age. 140 

| Of the Lyon of Bronxe placed upon 4 ee Her 
101 

137 
ven among fF the Gra- 
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How an Image may be feene to hang in the ayre 
by helpe of a glaffe : and writing read or eafi- 
ly under ftood. | 146 

Experiments upon Gibbous, or convex Spheri- 
call giafles. 

How lively to reprefent a whole Citie, fortifica 
tion,or Army,by 4 Gibbous glaffe. 147 

How the Images are feene in (oncaue Glaffes. 
ae 

How the Images are transformed by approching 

tothe center of the Glaffe or point of concour{es 
and of an exceeding light that a concave | 
Glaffe gives by helpe of a candle, IST 

How the Images : as aman,a {word,or hand ,doth 
come forth out efthe Glaffe. 152,153 

Of frange apparitions ef Imagesintheayre, by 
belpe of fundry Glaffes, 153,154 

| hi Brion 

| Gir fe } 

Ofthe wonderful augmentation of the parts of | 
mans body comming searc'bhe point of sxflam- M) 

mation,or center of the Glaffe, 155 

How writing may bereverberated froma glaffe 

Flow by helpe of a concave glaffe to caft light in- 
toa Campe, or to give a per[pettive lightta | 
‘Pyoners in a mine,by onecanaleonely, 256 

How exeellen ly by helps of aconcave glalfe and | 
| acandle placed in the center, te give light to | 
reade by. 157 | 

Of other glaffes of pleafure.. “158 
Of firange deformedreprefentations by glaffes 3; i 

” caufing aman tobave foure eyes, twe monthes, | 
À 

twe nofes two heads, 
Of glaffes which give a colour to the vifage, pe i: sos ‘i | cot ee Bw if cag NT clare hae etn UAL a pelea > MA (4 | 

Mr to 
upon a wall,and read, 156 | 4 
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|| gpake the face feemefaire andfonle.: 16% 
PROBLEM. LXXVIII, 

Hee to fhew one that us ffpicions what isin ann 
ther Chamber or Roome, ñ notwithftanding the 

| interpofition of that wall. | 160 
ine to fee the eAfiegents of a place, upon 

the Rampart af a fortification. 16% 
| " Vor ollary, 2,and 3 notwithftanding the inter 

| poftion of walks, and chambers, by helpe of A 
Glaffe things may befeene, whieh paffe by: 162 

i PROBLEM. UXXIX« : 
Tow with a Musket to ftrike a marke not love 
|. king towards it as exa tly a6 one aymed at it. 

pf a) EOD, 
low exactly to Jhset out of a Musket toa place 
which w not [eene being bindred by fone obfta- 
kle or other interpofi am 10 

PROBLEM. LXXX. 
low to make an Image to be feene hanging in 

“| the ayre,having bis head downeward, 164 

PROBLEM, LXXXI. 
low ro.make a company of reprefertative Soul- 
|dters feeme to be as avegiment, or how few in 
number may be meuleiplyed to fers te be many 
in number. 165 

COROLA R LE 
fan excellent deli ght fall Cabinet made of 

| plaine glaffes. 165 
PROBLEM, LXXXxIL 

Mf fine and pleafant Dyalls in Herologographie. Wf a Dyall of herbes for a Garden. 166 
if the dyall upon the finger ana hand,to finde 

| aut tofthe Glocke it i, - 167 
4 Of 



The Contents: | 
OfaDyak which was about an Obcliske at wer yh 

1 

of Dyals with Glaffes. 168 

ofa Dyak which hath a glalfe inthe place of the 
| file 

j 
| | 

(| 

| i 
\ 
| 

} 

16 hy 

PROBLEM. LXXXUI. | Nino 
Of fheoting out of Cannons or great Artillery) ;,,5 
How tocharge a Cannon without powder. 173 iv 
To finde how much time the Buller of a Cannel why 
Bendsinthe Ayre before it falls to the gronna) vi 

17] 
How it w shat a Cannon fhooting upward,th| 

Bullet flies with more violence,than beimg foal 

point blanke,er fhooting downeward. 174) 
Whether ss the difcharge of a Cannon fo msxeil 

the more violent, by how much it hath th 
amore length. 171 

PROBLEM. LXXXII. yah 
Of prodigions progréffions, and multiplif ,.., 
cations of creatures, plants, fruits, numbers}, 
gold, filver,&c. aA thes 

Of graines of Muftardfeede, andthat one grasll 
: 1 bcing fowswce;with the increafe thereof for 2€] 

oi | yeares will produce a heape greater than al he 
1 | theearth a bundredthon[and times, 17, thir 

ri at} 

short 

Of 1 
les 
fle 

:| ; | 

| | Of Pigges,and thatthe great Turke with all b) bi 

iil revenue,ts not able te masmtaine fer 0! i 

| 4) “yeare, a Sow with all her inereafe for 32.7 cart ÿ 

1 17 
és Fa 
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A 2 24414062 5000000000000 graines, which 

‘ Vexcceds in valne all the trea[ures inthe world, 

, | 18 

at f the wonderfull increafe of freepe. : 

¥, if theincreafe of Cod fifo. 182 

‘the Progreffive multiplication of fonles;that 

UE from one of Noahs fonnes, from the flood unto 

rile Nimrods Monarchie, foould bee produced 

ia 111350-/foules. 0 83 

Nf the increafe of numbers in double proportion , 

| and that a pin being doubled as often as there 

are weekes in the yeare,the number of pins 

IN that foould arife is able to londe ag 930 fhips 

wT ofathon(and Tunneapecce, which are worth 

gore than ten bundredthoufand pounds a day. 

ae | 183,184 

MF 4 wean that “gathered Apples, fiones or fuck 

| like npon acondition. 185 

lofthe changes in Bells, ir muficak snffruments, 

| tranfmutation of Places, in numbers, letters, 

men and [uch likes 185 

un) # the wonderfull interchange of the letters in 

| the Alphabet: the exceeding number of men, 

and time to exprelfe the words that may be 

made with thefe Letters, and the number of 

| bookes to comprehend them. 187,188 

WOfa fervant hired upon certaine condition, that 

he might have land lent him to few ene graine 

of Corne withsts increafe for 8. yeares time, 

which amounteato more than fonre kandrea 

thonfand Acres of land. 188 

i PROBLEM. LXXXV: 

Of Fountains, Hydriatiqnes, Srepticks,Machi- 
a necks, 

| 
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§ Ofa fine fonntaine which [pouts water ver 

Ae À 19 
10 How to meafure trreghlar bodges by help 

19! # 

ie = ars Tape 

The Coñtents. 
necks, and other experiments upon Water, o| 
other liquor. +4] 

FR, how water at the foot of # mountaine mal 
be made to afcend to rhe top.of it, and fe to de 
Scend onthe other fide of it, 191 

Secondly,tofinde bow much liquor # ina ve [fe] 

| 

onely by nfing the tap hole. 19] 
Thiraly, howisit, that a ve felis [ayd to boul] 

More Water at the foote of 4 mountaine, thal 
at the top of it. | 19 

4 How to condut water from the top of on 
Monntainctothetopof another. | 19 

bigh and with freak violence by turning of 
Cocke. 
6 Of Archimedes (crew which makes water aj 

cend by defcending, 
7 Of ajine fonntaine of pleafure. | 
8 Of a fine watering por for gardens, 19 
9 How cafily totake wine our of a veflel at th 
bunghole without piercing à hole inthe vef]cÀ 

of water. | | 
11 Lo finde the weight of water: 19| 
12 Lo finde the charge that à ve ffell may carry 
a foippes,boates or fuch like, 20! 

13 How comes it that a hip having fafely fai 
ledinthe uaf Ocean and bein ig Come into. th 
port or harbour will finke downe right. 201 

14 How a groffe body of mettle may (wine apa) 
the water, _ 201 

TS How toweigh the lightnelfé of the ayre. 20! 
16 Be 

19.) 

4} Be 

hey 

yh 
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16 Being given a body, tomarke it about, and 
fsew how much of it will finke inthe water, or 
| {ovims above the water. 204 

fing 7,72 finde how much feverall mettles or other 
‘| bodies doe weigh leffe in the water than in 
| the ayres. LAS 204 

( 8 How ssitthat a bakance having like weight 
in eachftale, and hanging in eAiquilibrioin 
the ayre,being removed from that place( with. 
ont deminifhing the weights in each bal. 

x | lance,or adding te it) it (hal ceafe to hang in 
eÆquilibrio fencibly,yeaby a great difference 

Met, n 

nn | fweight. 20 
ie [9 To foew what waters are heavier one than 
mg 0 
{I another and how much. 206 

10 How to make a pound of water weigh as much 

ad 45 10,20.30.07 4 hundred pound of Lead; #47 | 
as much as a thow[and or tenthoxfand pound 
N weight 207 

sl PROBLEM. LXXXVI. 
"MID fundry queftions ef Arithmeticke, and firft 
"ul of the number of {ands calculated by Archi- 
Mt medesand Clavius. 208 
AYN Divers metres being melied toretherin one 

ME body tofinde the mixture of thems. 210 
He A fubtile queftion of three partners about e- 

yt) quality ef wine and velfzls. 212 

7 14 Ofa Ladder which flaxding upright againgt 4 

a] wall of 10.foot high, the foot of it ss pulled out 
in 6.foot fromthe wah upon the pavement, how 
‘1 much hath the top of the Ladder defcended. 

Tied 
214 

Be PROBLEM. LXXXVH, 
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The Contents, | 
Witty fits or debates betweene Cains and Se. 4! 

pronius wponthe forme of fingers; which Geaa y'™ 
metricians cal Ifoperimeter, or equall in civ | 
ent or Compalfe. | 214)!" 

Incident of changing afield of 6.meafures fquare, N°” 
for a long reftanglea field of 9.meafures ini ' 
length and 3 in breadth: both equallsn circuit | 
but not inquantitie. | arg]! 

a Incident:abour two facks each of them boul" 
ding but a bufbell, and jet were able to henld A" 
4. bufbels, ! 217 | fl ) 

3 Incident: fheweththe deceit of pipes which’ 
converes water, that a pipe of two inches dia-} 
meter, doth caft out foure times as much water | | 

aba pipe of one {uch diameter. 218 | 
7heaps of Corne of to.foote every way, is not ay " 
much asoneheape of (orne of 20. foot every. §!') 
wAy. : 3181. 

PROBLEM. LXXXVII. * : M} 
Of fundry queftions in matter of Cofmogra-| ™ 

phie,and Aftronomy, | 
In whut place the middle of the earth à (wppofed | 

| to be, 219 | 

Of the depth ofthe earth, and height of the hea-} Ni 
wens and the compaffe of the world how much, | 

219] 
How muuch the ftarry Firmament, the subi Vu 

the Moone are diffant fromthe center of they * 
earth, , 220) / 

How long a Milftone would be falling to thecen- oft 
ofthe earth from the (uperficies, of it might |! 
ter have paflage. 220 //' 

Hom longrime aman or a bird may be in com. 
_paffing 
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i paffing the whole earth. | 220 
Ga man fheuld afcend by fuppofition r0. miles 
MS every day : how long it would be before he ag 

À ‘proach to the Moone, 228 
mandi he Sunne moves more in one day than the 
Nie CAoonein 20.dayes. 221 

ini « milffone from the orbe of the Sunne fhonla 
als | défend a thonfand miles in an houre how long 

hull it would be beforeit come totheearth. * 221 
hull Of the Sunnes quicke motion,of more than 7500. 
it miles in one minute. | A | 

whieh 2f the rapt and violent motion of the [farry Fir- 
del Mmament whichifa horfeman fhould ridecve 
wat ry day 40.msiles > he could nor in a thonfand 

at) yeares make (uch a diftance as it moves every 

‘wigh boure. 221 
i) ro [inde the Circle of the San by the finger 5. 323 

at PROBLEM. LXXXXIII. 
tle finding the new and full Moone in each 

ste moneth . 22 

À PROBLEM. LXXXXILII. 
gl To finde the Latitude of Countries. 225 
219 PROBLEM. LXXXXV. 
AD the Climats ef Conarries, and how ta finde 

then. at 
PROBLEM. LXXXXVI. 

ui! Longitude and Latitude of the places of the . 
fl earch and of the Starrs of the Heavens. 227 

To finde the Longitude of a (omntrey. 228 
Of the Latitude of a (ountrey. 229 

(To finde the Latitude of a Conntrey. 230 
To findethe diftance of places. 220 
Of the Longitude Latitnde, Declination, and dis 
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The Contents. 
‘ffance of the ftarres, 221 

ming into the world at one time, and dying at 
€ . 

one andthe [ame inftant, yet the one of themte 

be a day older than the other. 232 wnt 

Certainefine Obfervations. {| 
Jnwhat places of the world is it that the necale fe 

hangs in E quilibrio,and vertical. 233 | M 

In what place of the world is it the funne 25 À 
Eaft or weft but twice in the yeare. 233.4 an 

Inwhat place of the world à it that the Suunes || Fi 
Longitude from the Eqguinoëhiall points and | ‘ 
Altitude being equal, the Sunve à due Eaft it 
or Weft. ji 

That the Sunne comes twice to one point of the} 
Compaffe inthe forenoome or afterroone. 233 | Hyp 

That in fome place of the world there às but 1w0 | 
, Pa be F ul 

kinds of winde all the yeare. 2338 | 

Two frips may berws leagnes afunder under the, tim 

equinothiall, and [ayling North at a certains |} 

parallell they will be bat jaf halfe fo much.13 3) 
To what inbabitants and at what time the Sunnel 

will touch the north part of the Horizon at | 4 

midnight. 234] 5 
How a man may know in bis Navigation when}? 

he ts under the Equinothtall. 2341 ‘à 
ett what day in the yeare the extremsitie of the | t 
fils foaddowin a Dyall makes a right line. 23 4 : 

Whatheight the Sunne is of and how farre from 

the Zenith, or Horizon, when a mans fhaddon | 

is as long as his height. | 2 34] 7 

PROBLEM. LXXXXVII, À # 
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To make a Triangle that foal have three right 
“angles. 2 

PROBLEM. LXXXXVHI. 
Todivide a line in as many parts as sue will with. 
| eut compaffes or without feeing of sr. 235 

PROBLEM. LXXXXIX. 
To draw a line which (ball incline to another line, 
| yet never meete,againft the Axtome of Pa- 

rallels. 236 
PROBLEM. C. 

To finde the variation of the Compalle by the 
Sunne fhinine. HS 277 

PROBLEM. CI. 
Te know which way the winde 4 in ones Chamber 

without going abroad. 238 
PROBLEM. CII. 

| LH omto draw a parallel fphericall line with great 

239 
PROBLEM. CIIL. 

(To meafnre an bight onely by helpe of ones Fate 
249 

PROBLEM. CIIIL is 
| To take an height with two ffrawes. 240 
| In Architeëlare how ffatues or other thing in 

high buildsngs fhall beare a proportion te othe 
eye e below eyther equall double, COC. 242 

PROBLEM. CVI 
Of deformed figures which bave Het propor. 

tion, whereto placethe eye to fee then direct. 

245 
PROBLEM. CV IT. 

| How a Cannon that hath foot may bee covered 
from the battery oft the enemy. 244 

2 PROB- 
oe 
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PROBBE Me CVITI. 
a 

Ofa fine Lever by mhich one man alone may 
place a Cannon npon he Carriage, 245 :| ui 

1 P ROBLEM. CIX. | Ith 

a it Howto make aClocke with one wheele. © 246 | 
a | Lu i | 3 Of waterworkes, lw 

i PROBLEM. Cx. | 
How achild may draw wpa hogshead of water Koh 

with eafe, 247 Bong 

PROBLEM. CXI. | 
Of a Ladder of Cords to carry in ones pocket, by A, 

which he may mount a wall or Tower alone. El 
re . 248 

PROBLEM. CXII B Hoy 
4: Ofa marvelous Pampe which drames ap great À | 

| AU quantity of water. 249 | at PROBLEM. CXIII, 8 in 
H i How naterally to casfevvater to afcesa ont of 4 Am 
UE Pit. 250180 
a) PROBLEM. CXIIII. LT 

| HN How to cat water out of a fountaine very hithe À 
| | ji \ 

252 | Off 
an PROBLEM. CXV. | | a | le | Hew toemptythe water of a Pit by helpe of a | 
yt Cifterne. 253 Br 

ai À PROBLEM. CXVI Bi 

| ï | ere hen we water very high. 22 | 
si.  OBLEM,.CXV.IT wi 
aa | How to re-auimate fimples though brought a Î f 

thonfand miles, . ass 
PROBLEM. CX VIII 

How to make a perpetual motion. 
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PROBLEM, CX Ix. 
iy} of the admirable invention of making the Phi. 

lofophers Trees which one may {ee to grow by 
dittle and little... . 256 

PROBLE M. CXX: 
Hoi to make the reprefentation of the great 

world. 257 
PROBLEM. CXXT. 

| Of a Cone,or Pyramidal figure that moves up- 
bana Table. 258 

 PROB RE EXXER 

y] | Hom an Anvill may be ts by the blow of a 
| Pifeoll. 258 

PROBLE xvi Ef. 

| | How a Capon may be a in a means travells at 
rest | his fadale bow. 259 

| PROBLE M. CXxIr’ I, 
re a Candle may be made to burne three times 
| lonoer than sfwally it “dat be ‘269 

| PROBLEM. EXKV. 
| How to draw wine out na. 160 

PROBLEM. CXXVI. 
| Of two Mar mouxets, ha one of which lights a 

Candle andthe ether blowesit out. — 96% 

PROBLEM. CXXVIL 
How to one wine frefh without Ice or Snowit 

the height of Sunmsmer. 262 
“PROBLEM. CXX VIII. | 

| To make a Cement which lafted as marble, rea 
Sifting ayre and water. 262 

| PROBLEM, CXXIX, 
| How to welt mettle upon a foell with little fire, 

263 

PROB- 
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| PROBLEM. CXXX. | 

Ofthe hardning of Iron and Steele. A. 863 

PRROBLEM. CXXXI. 
To preferve fire as long as you will, mitating 

the inextinguable fire of Veftalese EL 
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vertifement. 

Five or fixe things I have thought worthy 
to declare before I paffle further. 

RE) thefe Problemes, Gut content 
À QU) wig felfe re fhew them ws at the 

fingers end: which was my 
plot ex z#tention becanfe thefe which under- 

| fland the mathemiaticks cas conceive them 

e4fily; others for the‘mol part will content 
themfelves onelynith the knowledge of them, 
without fecking the reafon ' 
Secondly; to give a oreater grace to the 

practife of these things, they ought to bé con: 
cealed as much as they may, tn the fubtiltie of 
the way:for that which doth ravilh the fpirits 
#, an admirableeffeét, whofe caufe is un- 
knowne: which if it were difeovered, halfe 
she pleafure ts loft,therefore all the fineneffe, 

C0 = 
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By way of Advertifement. 

confifs inthe dexterity ofthe AG, concealing 
the meanes and changing ofien the fireame. 

Thirdly, great care ought to be bad that 

ane deceive not bimfelfe, that woula declare 

by way of Art to decerve another : this will 

make the matter contemptible to ignorant 

etfons, which will rather caf the fault upon 

the Science,than upon he that fhewes it: when 

the canfe is not in the Mathematical préncé- 

ples but in bim that fayles in the acting of tt. 

Fourthly, 2 certaine Arithmeticall pro- 

pofitions they have onely thes anfwers as I 

found them in fundry Authors, which any 

one being findious of Mathematicall 4ar- 

ning,woay finde their original, and alfo the 

way of their operation. 3 See 

Fiftly, because the number of the(e Pro- 

blemes,and their dependences are many 484 

intermixed. thought it cowveniché 40 gather 

them into a Table :that foreach ome accor- 

ding to bis fancie, wight make beft choife of 

that which might beft pleafe bis palet tbe wsat- 

ter being not of one nature, ner of like fubtil- 

tie: But whofeever will bave patience. #0 

veade on, fhall finde the end bester than the 

beginning. 



MATHEMATI 
RECREATION. 

| 

| 
| 
| 

PROBLEME I. 

To finde a namber thoxght xpow. 

Ja hien that hee Quadruple rhe 
Nnmber thought upon, thatis, 
multiply it by 4 and unto it bid 
him te adde, 6.8.10. or any 

y Naneber at plealure : and let 
him take the halfe ofthe fumme, 

thea aske how much it comes to: fer then if 

. }yourake away halferbe Number from it which 
1 [you willed him at Grit to adde to it, there 
“fall remiine che doable of the mumbez 
thoughtupon. 
| SN 4 Example. 
The Number thought upon So 
|The Quadruple of it. | 264 
Pac $.untoit,makes 
The halfe of it is 



see nee à nomme ne cy aes a te = ee “ 1 es ane de : 
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Mathematicall Recreation. 

Take away halfe the number IoO- | 

added fro it,v2%.4.the reft is ¢ Ed 

The double of the number thought upon, | 

VI, 10e I 

; {| Il 

e Another way to finde what number 11): 

was thought upon. eh 

Id him which thinketh, double his N#ws-\| and p 

Bz. anduntothat double adde 4.and 
bid him} ll 

multiplie that fame product by 5. and un
to that 4 it! 

product, bid him adde 12. and multiply that} hi 

lait number by 10. (which is deneeafily by fet~ |} tu 

ting a Ciphar attheend of the namber: ) then} Wu 

aske him the laft number or product, and jj th 

from it fecretly fubtraét 320. the remainder} it 

in the huadreth place, isthe ##wber thought fie 

upon. | al 

Example. Wf Unto 

The number thought ppon7. } Ah 

His double F4. Aude 

Toitadde 4,makes 18. | For which 7094] keep 

Which multiplied by s.maks |, Ount on ely | ved 

À 99: | but the #uamber\ | 
To which ad12 makes 102.1 of she hundreds|{ "! 

This multiplied by 10} [ vic. 7, fo havell 
whichisonely by ad- 5 5 020. Fyouthe ##rbet|| 
ding a Ciphar to it, | thought upotke |) à 

i makes 
From thisfubtract 320. | © 
Reft | 700.3 || 

ih Th 
Lt The 

The | | 
| 

Mu 

| 
| 
| } 

j 



Mathematical Recreation. 

10 | 

À | Lo finde numbers conceived 2Don otherwile , | 

¢ à I than the former, 
Oo | 

| | P44 the partie which thinkes che number, 
chat he triple his thought,caufe him to take 

| the halfe of it: ificbe odde take che leaft halfe 
Um and put one nnto it + then will him to Triple 
‘tim the: halfe and take halte of itas before ; laftly, 
ott aske him how many nines there! is ia the laft 
j tut halfe; and forevery 9. account 4. in your me- 

morie,for that fhall fhew the number theught 
upon,if beth the Triples were even: but if 

anil tbe oddear the firft Triple, and even ar the 
inf cond, forthe one added untothe leaft halfe 

| Keepe one in memorie : if thefirt Triple be 
even and the fécond edde, for the one added 
unto the leaft halfe keepe two in memorie:laft- 
| dyifat both times in tripling,the numbers be 
| godde,for the two added unto the leaft halfes, 

om | keepe three in memorie,thefe cautions obfer- 
1 Æsved: and added untoas many fowe s as the 
de | artie {aves there is nines Contained in the niet P Brig 7 va ied wat halite; fhall never faile you to declare,’ or 
tae, diicerne truly what «mer was thought upon 
4 : Example. | 

‘i | The xumber thoughe upon,” 4, OF 7e 
| The Triple ; 12.07 21e 

The halfe there 6f 6. or to. 3 put to it makes 
i ; {Le 

| The Triple of the halfe 18.0r 33. 
The balfc 6.or 16,1 puttoitmaks _ 17. 
| The number of nines in the laft halfe t.or r, 
: B2 The | 

y | 



4. Mathematical Recveatios. 

The firft 1. reprefenteth the 4.number thaught | 

upon, andthe laft 1. with the caution makes 7- 

the other number thought upon. | 
Note. | 

Order your method fo that you bee notülif- J 
covered : wbichtohelpe vou may with dex- | 
teritie, and indnftrie make additions, [ube 
trations, muliiplications, Aivifions CHC. and | 

int ftead of askiig how many nines there is? 
you may aske how many veights, tens, &c. § 
there is, or {ubtra&t 8.10.&c. from the s#mber 
which remaines, forto finde out the amber § 
thought upon. | 

Now touching the Demonfirations of the Bf 

former directions, and others which follow, § 
they depend npon the 2.7.8. and 9. Booke of E 

LS the Elements of£Exclid.: upon which 2. Booke, 
ifs and 4. propojirion this may bee; extrated for] 
Fate thefe which are more learned for the finding} 
LAN ; of any number that any one thinketh on. Ot 

) Bid the partie that thinkes, that hee breake: 
the xvmbecr thought upon Antoany two parts;il 
and unto, the/quares of the parts, let him addel 
the. double product of the parts: then askel} 

re what it amounteth unto, fo the Root ©wadrafil 
| | {hall be the number thought upon. ‘7 

= ae ee UE mers moon eet anos et Ee. 2=07 wes ee = - DEL hs SAINT 

Fangs t 

ow 
Veer sre 

ergs nannies ewe mon nisi eens a) a Sec 

ns er dé ie 
LA x 

_Therwmber thought pon 5 the parts ; al 

= fappofe 3.and 2, | 



| Mathematical Recrestion, 
| The /quare of 3.maks9." 
The/asare of 2.mak | quare of 2.maks 4 

| The produit of 
| the parts viz. 2.by 
| @.makes 6. which 
| 6. doubled makes 
|  Ormore compendioufly, it may bedclive- 

‘| redthus, | 
|. Breake the sumer into two parts, andto 

id} the product ef the parts, adde the /qxare of 
in} halfe the difference of the parts, then the Root 

Mnadrate of theagercgate is halfe the #wmben 
eonceived . 

The fumme of thefe 
three numbers 2 5.the 

s(quare Root of which 
12) is. 5.. the : number 

4 thoughtupon. | 

hmetick, 
we examine not, for thefe areeafie to any one 

ciples of Arithmeticke: but we efbecially touch 
xpon chat, which tends to the fheculations ef 

1 Phyficke,. Geometrie and Optickes,azd f#ch o- 
thers whish are of more difficultic, and wore 

N 1 
¥v prineipalty to be examined and confidered, 



Mathematical Recreation; 

Prozsrem Il | 

tee | M 

How torepre[ent to thefe which are tna | thet 

chamber that which is with | pue 

ont or al that which À mue 
paffeth by. ; foun 

gos 
His is one of the fineft experiments in mit 

the Opricqzes, and it is done thus, chnfe | Wot 

a Chamber ox place whichis towardsthe ftreet, | wi 

frequented with people, or which is againft | qu 

fome faire flourifhing object, that foitmay be Jul 

more delightfull and pleafant to the beholders, ff {em 

then make the Roome darke by fhutting ont the | nt 

light, except a {mall o/c of fixe pence broad, |} wt 

this done, all the Jmages and.fpecies of the | » 

obje& which are without, will Be | a 

in : and you (hall have pleafire tafeeit net on¢é- |} the. 

ly uponthe wal
l but elpe Ne 

white paper orfome © wy the 

white cloth hons JO al al 

nere the bole : and HAS Hh cl 

unto the bo/e you": | 7 
place a round affa, @ aes ty 
thatis,a Glaffe which = #*<" | A kee 
isthickerinthemid:. «+ SET tr 
die than at the edge 7 2 > #4 
fuch as is the com à TH ke 
men burning Glaffes, | an 

or fuch which old W di 
people ufe, for then | 

the Images which before did feeme dead, and ’ 
: ei. | 
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Mathematical Recreations 

of a darkith colour, will appeare and be feene 
upon the paper, or white c/orh, according to 
their naturall colours, yea more lively than 
their naturall; and the appearances will be fo 

much the more beautifull, and perfect, by how 
much the hole is leffer, the day cleare & the fun 

| frining. It is pleafure to fee the beautifull and 

| goodiy reprefentation of the Heavens, inter- 
mixed with clouds in. the Horizon, upon a 

¢§ wooddy fituation, themotion of Bids in the 
eAire, of (Men,and other Creatures upon the 
ground, with the trembling of /ants, tops 

| of Trees, and {uchlike, for every thing will be 
| feene within even to the life, but inveried: 

| notwithftanding this beautifull paint will fo 
| naturally reprefent it felfe in fuch a lively 
| perfpeëtive, that hardly the moft accuratePain- 

| tercanreprefentthelike. Now the reafon why 

| the Zwages and objects withont are inverfed,is 

| becaufe the fpecies doe interfect one another in 

À the ole : fo that the /pecies of the feere afcend 

| and thefe of the head" "à 
| defcend. LES ae 
| But heere note,that zs 
| they may be Repre- EL; 

==} {ented right two man- ES 
“A ner of wayes; firft [x 

| with a concave glaffe, 

D NE 
PA Lee = 

| -fecondly, by helpe of | 
| another convex glaffe: 
| difpofed or placed be- 
| tweene the paper and 

the other G/affe:asmay 

AN S\ a 
eed 

| 
2 
à 4 



ee eer 

ns aa, ee tél 

‘ 

a rs 5 1 ic 

7 ti a SR À se = 

Mathematical Recreation, 

be feene here by the figure, 
Now 1 will adde here onely by paffing by, for 

fuch which affect painting , and pertraiture , 
that this experiment may excellently helpe 
them, in the lively painting of things per- 
{pective wife, as Topegraphscall cards ,c.and 
for philofophers, itis a fine fecret to explaine } 
the organ of the fchr, fer the hollow of the 
eyeistakenasthe c/ofe Chamber, the balle of 
the Aple of the eye, for the bole of the Cham- 
ber, the Cryfakine humor at the {mall of the 
Glaffe.andthe bottome of the eye, for the wad, 
or leafe of Paper. a 

\ CES RES PES Os Cp Loi 

EXAMINATION. 

To falfethat the fpecies being preffed toge- 
ther or contralled doth perfcr mse tt upon a walk, 

for the fpecses of any thing doth reprefent it 
Selfe not-onely sn one hole of a window, but in 
infinite bodesseven unto the whele Soheare , er at 
deaft unto a Hemifpheare (inteNctinall in a free 
medinne )if the beames or refictlions be not intere 
pofed, ch by hew much the hole # made leffe ten 
give paffage to the fpecies, by fo mach the more 
dively are the Images formed. 

In convexe or concave Glafies the Images will 
be difproportionable to thecye, by bow musk 
they are more concaus, er convexe, #44 by how 

WBE 



‘AMtathematicall Recreation. 

| mexch the parts of the Image comes neare to the 
| Axis, for thefethat are neare are better proper- 

tienared than thefe which are farther off. 

But to bave them more lively, and true, 
A according to the imaginarie cemicall Jetlton,les 

the hole be no greater than a pins head made 

| wpen « peece of thinne Brafic, or fuch like; 

| which holereprefents the top of the Cone, ana the 

| Bafe thereof the terme of the fhecies : thw 

| pratlice ts beft when the Sunne fines apen the 

D hole, for then the objects which are oppofite te 

wl, that plaine, will make two like Cones, and wih 

| dively reprefent the things without, in a perfeg 
D suverfed perpeltive,which drawne by the Penfelt 

| of fome artificiall Painter, turne the paper upfide 

| downe,and it will be direlt, and to the life. 

[pe 7 

upon a Concave Gl 

À spon a paper er [ome white thing. 

ProgLzsm. III. 

Totel how much waighs the blow of ones 

Bhof a Mattes Hatchet or [ue like or 

: refting withent giving 

“the blew. 

ill S cater in his 331. exercifeagainht (arden, 
| relates that the (Mathematitians of Afaxt- 

mikian the Ewsperenr did prepole upon a day 
i Bs this 
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Mathensaticall Recreation. 

this ,Oueffiow, and promifed to give the refe- | 
lution; -notwithftanding Scaliger delivered it | 
not,and I conceive it to be thus. Take a Balance, 
and let the fift, the AZaUet or Hatchet reft upon | 
the Scale or upon the beame of the Balance ; 
and put intothe other /ca/e, as much weight | fh 
as may counterpoyfe it ; then charging or lay- | 
ing more waight into the Sea/e,and ftriking up- |} 
onthe other end: you may fee how much one | 
blew is heavier than another, and fo confe- | 
guently how much it may wayghifor.as e4ri- Hein, 
ffotle faith ; the motion that Bmade sn ftriking IT 
ads great waight unto it, | atti 

| 

io th 

tbe 
i 

derbo 

afo much the | , 
more, by how much it Pre de. il 
ws quicker: therefore], Jy” MH the m 
in effect if there were}! lish 
placed a thoufand} ite 
mallets,or athoufand} * iN doe 
pound waight uponkig HD ths 
a ftone, nay though} fine 
it were exceedingly — A ter 
preffed downe by way (ur 
ofa vice, byleversor 7 ~~ sf 
other mechanick Jz- Fi, 
gine it would be-no- © Wi 
thing to the rigor and violence of a blow, H i, 

Zs it not evident that the edge of a knife laid |) }, 
upon Futter and a hatchet upon a leafe of Pa- | ‘, 
per, without ftriking makes no impreffion, or | ‘es 

f | at leaft enters not; but ftriking upon the wood |} x 
alittle,you may prefently fee what effectithath, |} 
which is from the quickneffe ofthe motion, || fn 
which breakes and enters. without ESAS, || 

i 



Mathematical] Recreation, 

Brit be éxtreame quicke, asexperience fhewes 
fus, in che blowes of Arrows,of Cannons, Thuns 
iderboults and {uch like. 
| 

| 

PRE REE a 
| 

EXAMINANTION, 

THs Probleme was extratted from Scaliger, 
who had it from Ariftotle, but fomewhat 

4  refrattory compiled, and the ftrength of the 
Defect he fayes depends onely in the violence of 

GI the motion ; then would it follow that a little 
PME light hammer upon a peece of wood being quick- 
Wy caufed to [mite, would give a greater blow and 
|doe more hurt than a great fledge frriking foft; 
ithis ts ab(urd,and contraryto experience : theres 

D fore it confiffs not totally in the motion for sf two 
= fevcrall hammers, the one being 20. times hea- 
vier than the other, fhould move with like quick: 
| neffe,the effell would be much different : there 
| then fome thing elfe ta be confidered befides the 
| Motion which Scaliger #xderffood not, for if 

M one Pronld have aked-him, what t the reafon 
| that a {tone falling from a window to 4 place 
| veare athand wnat [o forceable, as ifit fell far- 
| ther downe; and when a ballet flying out of a 
| pecce and firiking the marke neare at band, 
| wellnot make fuch an effect as ff viking the marke 
à further off: but wee (uppofe that Scaliger and 

ro) Cardanus who handles this fubjett, would not 
bee 
_ ee 

| 
| 
| 
| 



Atathematical Recreation, 
beelefe troubled to refelve this) than they hava 
beexe i that. 

| 

PROBLEM..IIII. | 

How tobreakea flaffe which is laid upon twe 
Glaffes ful of water, without breaking | 

the Glaffe, fpiling the water,or 
upontwo Reeds or Strawes ae 

without breaking | 
of them. a 

iz Irft place the €/4ffes which are fullof water 
upon two joynt flooles, or {uch like, the | 

one as high as the other fromthe ground, and § 
diftant one fromanother by 2.or 3. foote, then’ | | + 4 

place the ends of the /afeapon thecdges of the | 
LT two Glaffes {o that they: bee fharpe ; this done ¥ 

ta with allthe force you can; With another faffe § à 
fae ftrike the freffe which is nponthe two Glafes @ ui 
te in the middle, and it Een ly, a ee Wa 
li will breake without ENT I i Ae i er breaking the Gas =F | 4, 

ould or {pilling the warer. - | M 
: 1 Tn Je manner may € L 
iG you doe upon two/ +. Bt 
| | Reeds, Bea in het ay Figure &° | Î : 

aire withoutbreakine | 
them:thence Kirchin. 
eyes often breake 
bonds. of ssattow upon 

their hand, er witha 



| Mathematical Recreation; 
v hay 
 napkinwitheuc any hurt,in onely ftriking up- 

on the middle of thebone,with a kxife, 
—~f Now inthis aétthe 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 knee upon which a ffaffe is broken, 

¢ | for.afmuch as: in breaking it preffeth not : as 
| Ariffotie in his AMechawicke queftions obfer- 
| veth. | 

| Semen 
Ma | 

al | EXAMINATION. 
then | 
ofthe | YT were meceffary here to note,that this thin 
done] za) be experimented, firft, without Glafes, 
fe} fn placing a. [mal flender Staffe #pon two preps, 

fu and then making tryall #pon.it by which yon may 
| | fee bow the State wsk citber breake, bow, er de- 
"| part fron his props + and that eyther directly, 

er obliquely : But why by this vielence, that 
| exe Staffe firiking another, (which is fupperted 
470 Glafies will bee broken without offending 
| the Glafles, # # great 4 Asficultie te be refel- 
|“ wedas the former. di taal 

| 

| | 

] 

PRop- 

(£3 

M | 
VEN ‘UE 



_ Mathematical Recreation, 

PROBLEM. Ve 

How to make a faire Geographicall Cardin à 
Garden Plot,fir for a Prince, or 

great perfonage. 

T is ufhallamongft great men to have faire |° 
Geographical mappes large Cards, and great | 

Globes, that by them they may as at once have | 
a view of any place of the world, and {fo far- 1 
nifh themfelves with a generall knowledge, 
not onely of their owne krgdomes forte, | 
fituation, Longitude, Latitude,@c. but of ail 

other places inthe whole Vniverfe, with their ] 
Magnitudes ,Pofitions,Climats,and diftances. } 

Now Iefteemethat it is not unworthy. for} 
the medications of a Prince, feing it carries | ® 
with it many profitable and pleafant content- 
ments :1ffuch a Card or Wappe by the advice | 
and direétion of an able Adarhematitiaw were | 
Geographically defcribed in a Garden plot | 
forme, or in fome other convenient place;and | 
in ftead of which generalldefcriprion might 
particularly, and Artificially be prefigared his}k 
whole kinsdomes and domitiions, the Woxz- | 
“tainesand Alls being ‘raifed like {mall billocks |] 
with curfes of earth the vallies fomewhat con- 
caveswhich will be more agreeable & pleafing |] 
to the Eye, than the defcription in plaine} 
Mapps and Cards,within which may be prefen- 1 
ted,th: townes villages ,Caftles,or other remar-|| | 

keable edifices in {mall greene AMoffie bankes ,)}) 
or fpringworks proportional to the pr ik 

the 

a 

6 à 

= 

a 
tog 

4 
> : 

ps : 

6 a 
LE 
i i 

‘4. 

| 
2 

ia 
| 

me a 
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Mathematical Recreation. 

the ferreffs and woods reprefented according to 
their forme and capacitic, with hearbs and 
ftonbs,the great rivers, Lakes and ponds,to dilate 
themfelves. according to their courfe from 
fome Artificiall fontaine made inthe Garden 
to pañle through (hane/s; then may there bee 
compoled wa/kes of pleature,e4/cents, places 

‘hiral of repofe adorned with all. varietie of de- 
ll lightfull bearbs & flowers both to pleafe the eye, 

vor other fences, A Garden thus accommodated 
Vee off Chall farre exceede that of my Le. of Verulams 

def {pecified in his Effayes ; that being onely for 
xml delight and plafure, this may have all the pro- 
dal perties of thar, and allo for fingular ufe, by 
hi Whicha Prince may in little time perfonally 
nes | vifite his whole kingdome, andin fhorttime 
by fr) know them diftin@ly, and fo in like manner 
ail May any particular man Geographically prefi- 
tr gure his owne poffeflion or heritage. 
te | 
At | 
D | PRoBLEMmM. VWI. 

evan 
| How three fiaves,kurves, or ike bodies may be 

Œ  conceaved to hang in the Aire, without 
being fupported by anything, but 

by themfelves, 

ch à L eke the:firft faffe A.B. raife up in the 
jun Aire, the end 2. and upon him crofwile 

pe | place the faffe C.B. then lafily in Z7iang/e wife 

rat | place the third ffaffe E.F.infuch manner that 

nest 2¢ may be under e4, B. and yet upon C.D. 
| fay that thefe ftaves{o difpofed cannot fall, 

4 | the 



Mathematical Recreation: 

the {pace C.B.E, is made the ftronger, by. 

ñ how much the moreit is prefled downe,if the | 

flaves breake not, or fever themfelves from} 

| 

the triangwlar forme: a 
Lt 

fo that alwayes the Lo. 
se ie | boat 

Center of gravitie be ee | 
. : A den 
in the Center of the Fe 

NE Triangle : for A.B: 

is fupported by E. | 

fF. and E. F. is D 2 \ = \ | lace! 

4 hile np oby.C. Do ee EE 
Hi and: C. D. is kept' ji! | 
qi à RE th (fhe! : dedin 

nn up from  falling by a de | UN 
4 || A, B therefore one kr 

, Lo ef thefe ffaves ‘can- | 
: Hi EX 
be a not falland fo by confequence nonce EF 

4 i i tap the 

at Nr Hh to 
ae Prezitrem VII Haas, 

fee. 
| 

hon | Flow te difpefe a many men, or other things, a 

ju in fuch fort thatrejeting , or cafting away Wh fy 

: _ the 6.9.L@. part,unto A cerbaine lon 
12 | sumberithere foallremasne Hie 
ae : | | Lo 

a thefe which yon Nite 

| it 
s © e 4 À | | 

a | Giiss the propofition 1s delivered ff à 

| inthis wile:1s.Chrifians and 15 .Tarke? If nt 
being at Sea in one Shsppe,an extreame tempeft fj uk 

being rifen, the Pilot of the Shippe fay it is 

neceffary to caft over board halfe of the num- 

ber of Perfens to difburthen the Shi ppe, and | 

à tra to | 
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to fave the reft : now it was agreed to bee 
done by /t andtheretore they confent to put 
themfelvesin ranke,counting by nine aad nine 
the ninth Perfon fhould alwayes be caft inte 

the Sea, untill chere were halfe throwne over 
| board; Now the Piore being a Chrift.an in- 

, | deavonred tofave the Chriffians, how oughe 
hee therefore to difpofe the Chriffians, thar 
the ot might fall alwayes upon the Turkes, 
and chat none of the Chri figevs be inthe ninth 

‘W place? 
‘| The refolution is ordinarily comprehen- 
| dedin this verfe, 
| -Populeam virgam materregina ferebat. 

For having refpea unto the vowels, making 
| 4 one, € two,sthree, o foure and # five : othe 
| firft. vowell in the firft word fheweth that 

—} there mutt bee placed 4. Chriffians, the next 
vowell «,figaifieth that next unto the 4.Chriftix 
Lans mult be placed 5. Turkes, and foto place 

. Mboth Chrifiians and Turkes according tothe 
MOE quantitie and value of the vowelsin tbe words 
") Jof theverfe, untill rhey beall placed: for then 

Egunting from the firlt Chriftian that was 
placed, unto the ninth, the Ze¢ will fall upon 
ja Turke, and fo proceede. And here may be 
farther noted thatthis Preb/:me is not to bee 
limited, feeing it extends to any #wmber and 
order whatfoever, and may many wayes bee 
nfefull for Capraines, Magifrats , or others 

ai] which have divers perfonsto punifhand would 
|" chatftife chiefely the ewe nn taking 

phe 1.0.20.0F Too, perfon, 8, aswe reade was 
| CC. com= 

1; 



Mathematical Recréal:on, 

commonly praftifcd amowgft the ancient Rea | ho a 
mans: hecetore to apply a generall rule in counter 
ting the thnd, 4.9. Jo.&c. among 3040-50. | Art 

p:rfons, and moreor leffe; thisisto bee oE- | exert 
ferved : take as many unites as there are per= | 4 
fons and difpofe them ino-der privately : as for à] hin 
example, let 24. mex bee propofed to have} gi 
comiunnted fume outrage, 6. of them efpeci= | 
aliy are found acceffary : andlet it be agreed | 
that counting by Siand 8-the eight man fhould | 
be alwaves punifhed : Take therefore frit? 
24, unités, or upon a peece ef paper write 
aowne twenty foure Ciphars , and account: 
from the beginning to the eighth, which] 
eightn marke, and fo continue counting ais 
wayes marking the eighth, untill you have) 
markt 6. iby which you may éafily perceive 

one 

per 

NT OR PS CR A a Ce He LS aia SS gh Cine a 

PT seem 

Sei al 

‘4 LA how to place thofe 6. men that are to bet pus} 

oe pifhed, and{o of ochers. ‘It isfuppofed thet 7024 [ 

(dis fephos the Author of che Zewifh Hiftory,cfcas) ie i 1 te 

| ye + pedthe danger of death by helpe of this Pros 
eg bleme; fora worthy Author of belicfe reports) 

in his eighth Chapter of the third Booke of} 

À =... a ae 

arent nn com nie nn meme 

FAC the deflruGtion of Jerufulem, that the Towne) de 
ae aes y À | pri 

ahi _ of lotapata being taken by maine force by Vea} LE 
ee + fpatian ; Iofephus being governour of that) db 
Ai À Towne accompainei with a troope of 4081 x 
i Souldiers, hid themfelvesina Cave in which) } \ 

4 they refolved rather to famith, than to fall} 
Ve into the hands of Vefpatian : and with 4} f 

| | A bloody fefolution inthat great diftreffe would] : 
i |. have butchered one another for fuftenance 3) a 
qi had not lofephus pérfwaded them to dic by | : 

lote | 

Bt 

“ mt aman he De a tet is st te 



Mathematical Recreation. 
Jot, and order, upon which it fhould fall : Now 
fecing that Jo/ephus did fave himfelfe by this 
Art: It is thoughr that his induflrie was 
exercifed by the helpe of this Probleme: 
fo that of the 40 perfons which hee had, the 
third was alwayes killed-Now by putting him- 
felfe in the 16.or 31. place he was faved, and 
one with him which hee might kill, or cafly 
perfwade to yeeld unto the Reimans. 
eh b 

re rere 4 ern eee RE 

ProbLrex. VIII 

te finde which of them hath ether 
of thefe three things, 

Three things, and three perfens propofed,. 

T Et the three things bee a Ring, a péecé 
of Gold,and a peece of Si/ver, orany other 

fuch like, -aad let chim bee knowne privatly to 
yourfelfe, bytheferhree vowels; 2e#: orlet 
there bee three perfons that have. different 
names, as dmbrofe, Edmond and 10h; which 
privately you may note or account to your 
{clfe once knowne by the aforefaid vowels; 
which fignifie for the firft vowell1. for the 
fecond vowell 2. for the third vowell 3. 
Now 1fthefayd three perfons fhould by the 

mutual confent of cach other privatly change 
their names, it ismoft faciltby the courfe and 

15 

excellencie of numbers,difliñétly to declare each . 
ones name,fo interchanged : or of three perfons 
in private; the on¢ fhould take a Ring che 

, G à | other 
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Mathematical Recreation. 

othera peece ef Go/d, and the third fhould 
take a peece of Silver; it is eafie to finde 
which hath the Go/d, the Sifver,or the Kixg, 
and it is thus done, 

Take 30 or 40.Counters (of which there is 
but 24. neceflary) that fo ia may conceale 
the way the better ,and lay them downe before 
te parties,and as they fit or fland give tothe 
fit 1. Counter, which fignifieth 4 the firft 
vow.ll, to the fecond 2. Counters which re- 
prefents ethe fecond vowell, and tothe third 3. 
Counters which {tands for 2. the third vowell: 
then leaving the other Cosrtersupon the T4- 
ble retire apart, and bid him which hath the 
Ring, take as many Counters as yOu gave 
him, and hee chat hath the Go/d, for every one 
that you gave kim, let himtake 2. and he that 
hath the Silver for every one that you gave 
him lethimtake 4. this being done, confider 
to whom you gaveene f cunter, to whom two, 
andto whom three; and marke what number 
of Coxnters you had at the firft, for there aré 
neceffarily but 24. as was fayd before, the 
furplufe you may privately rejet. And then 
there will be left cither 1. 2. 3. 5. 6.or 7.& no 
other number can remaine, w“ ifthere be,-then 
they have failed in taking according to the di- 
rections delivered: but if either of thefe num- 
bers doe remaine, the refolution will bee dif- 
covered by one of thefe 6. words following, 
which ought to be had in memery,vz, 
Salve, gerta, anima, femsith, Bite, quits. 

ne di a iy oem 



Mathematical Recreation. 

As fuppofe 5. did remaine,the word belong- 
‘ing untoit’ is femita, the vowels in the firit 
two fillablesare e and z,which fheweth accor- 
ding to the former directions that to whem‘ 
you gave 2. Cownters he hath the Rig (teeing 
it is the fecond vowell reprefented by two 
as before) and to whom you gave the 3. 
Counters he hath the Gox/d,for that z repre- 

fents the third vowell, or 3. in the former 
direction, and to whom you gave one Cons 

ter he hath the Silver,and {o of the reft: the va- 
rietie of changes in which exercife, is layd 
open in the Table following. 

eff men thid re ft |men\ bid 
PE SELS SR TON, Sr mrt Et 

This feat may be done alfo without the for- 

mer words by helpe of the Circle A. for he- 

ving divided the Circle into 6. parts: write Le 

within and 1. withont,. within and 5. with- 

out.&c. the firft 1.2-3- which are within 

with the numbers over them, belongs to the 

upper femicircle; the other numbers both 

within and without, to the under femsceete 5 

. now 
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Mathematicall Recreation. 

now if in the Action there remaineth fuch a 
nuraber «hich may bee found in the upper /e- 
#sicirclé without, then that which is oppofite 
within fhewes the firft, the next is the fe- 
cond,&c. asif 5. remaines, it fhewesto whom . 
hee gave 2. hee bath the Ring, to whom you 
gave 3.hee hath the Gold @c. but if therce 
mainder bee inthe under femicircle that which 
Is oppoñte to it, is the fift; the next back- 
wards towardsthe right hand is the {econd,as 
if 3.remaines,to whom you gave 1. he baththe 
Ring ; he chat had 3.he had the Gould, ec. 

PrRosprem. IX. 

Hoi to part a veffell which gs full of wine cona 
taining %.Pints. into two equal parts by two 

other veffels which contained as much 
as the greater veffell, as the one 

being 5 .Pints and the 
other 3. Pints, — 

Et the 3.-veffels be reprefented by 4.B.C, 
Es 4. being full, the other two being emprie: 

firft powre out A. into B. untillic bee full : Co 
there will be in 8.5. Pines and in 4. but 3:Pints: 
then powre out of B.iato C. untill-it bee full : 
fo in C.-fhall be3. Pivts,ia B 2. Pints, and in 
4 3. Pixts; then powre the wine which is 
in C. into À. foin A. will be 6. Pints, in B 2. 
Pints, andinC.nothing : then powre ont the 
wine which is in 2. mto che pot C. fo in C, 

É ee there 
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Mathematical Recreation. 23 

thereisnow 2-‘Pinrs,in B. ncthing,and ine, 
A, intv &.unull 

beenow-in A. oncly 
1. Pint,in B. 5, Pink, 

and in C. 2. Pints: 
But it isnow evident 
that if from 2. y 
powre in unto ¢t 
pot { untill it bee 
Eitthite willremaine 
in B.4. Pints, and if 
that which is in C. 
viz.z Pints bee paw- : 

ted into the vefiell 4. which before bad 7. 

Pintthere fhall bee inthe veffell 4. but haite 

of its liquor that was in it at the firft,v7= 44 

Pints as was required, Orherwile* powre out 

of A.intoC. until it be full, which powre in- 

to B then powre out of 4.in.0 C. againe until 

itbee full, fo there isnow in À. onely 2. Pats, 

in B.2,andin € 3. thenpoivre from C into 2. 

untillit bee full, fo in fe there is now but F4 

Pint,s.in B. and 2.in A powre all that is in 

_B.into ef. then powre the wire which is in 

(: into B.fo there is in C. nothing,in B .onely |.” 

1 Pint,andin 4.7. Pints : Laftly out of 4. hil 

the pot C.fo there will remaine in e4. 4.Pipts , 

or be but halfe full: then ifthe liquor in C.bee 
powred into B. it will bee the other haife. In 

like manner might bee taken the halfe of a 
À  veffell which containes 12.‘Pints, by having 

{| but the meafures 5. and 7. or 5. and 8. Now} 
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Mathematical Reeveation, 

LS 

many,in‘one andthe fame nature, 

{uch others might be propofed, but wee omit | 

PROBL EME XX: 

To make a fricke fland “por the tipp of ones 
finger, without falling. 

Aften the edzes of two knives or fuch like 
of Equail poile, at the end of the fticke, 

leaning out fomewhat from the ficke, fo that 
they may counterpoife one another; the fricke à 
being fharpe at theend and held upon the top 
of the fager, will there reft without fappor~ 
cing : if it fall ic mu fall together, and 
that perpendicular o PURE re 
plumbe wife, - or i jo à 
mutt fall fide-wife =~ V4 
or before one ano-# > 
ther; inthe firft mans", 
ner it cannot: for they 
Center of gravitie i 
fupported bythetop 
of the finger :and {ee- 
ing thateach part by 
thekrives is counter- 
poyfed it-cannot fall 
fidéwife,;therefore it cannot fall no wife. 

Inlike mahner may great peeces of Timber 
as lorfls&c.be fuppoited,ifunco one of the ends 
be applyed cdavenient proportional coun- 
terpoifesy yen a. Lance or, Pike, may fland 

prepen- 



nes 

Mathematical! Recreation. 

| perpendicular in the Aire upon the top of ones 

| finger : or placed in the midft of a Cours by 

| helpe of his Center of gravitie. | 

EXAMINATION. 

His Propofition féemes donbtfull for to 

À imagine abfolutely, that a Pike, or fach 

likesarmed with two knives, or other 

| things foall ftand upright in the Ayre,and [0 re- 

maine without any other (upport,feeing that all 

D the parts hath an infinite difference of propenfitie 

| to falls and it 4 withont queffion that a ltaffe 

| fo accomodated upon his Center of gravitie, but 

| thatit may incline to [ome one part without feme 

remedie be applyed, and {uch as w bere frecified 

inthe Probleme wil nor warrant the thing, nor 

heepe it from falling and if more knives foould be 

placed about it , it foonld caufert to fall more 

fwsfily, for afmuchas the fuperiour parts ( by 

reafon of the Centricall motion) 4 made more 

“? onderous and therefore lefeinreft. 

Topluce therefore this prop really, let the two 

knives,s7 that which ss for counterpoife, be lon- 
ger alwaies than the ftafte and [eit wilhang to. 
gether as one body: and it will appeare admira- 
ble if you place the Center of gravitic, neare the 

fide of the top of the finger or point; for it, will 

then hang Horizontall, and feeme to hang onely 
by atonch,yet mare firange if you turne the point 
or top of the finger mpfide downe, 
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Mathematical Recreation, 

PROBLEM. XI 

How a milftone or other Ponder ofitie,may be [up 
ported b Ya fi mall needle, without brea- 

Ring or any wife bowing the fame. | 

Et ancedle be {et perpendicular to the Ho- 
rizow, and the center of gravitie of the 

ffone,be placed onthe top of the Nedle: it is 
evident that the Pose cannot fall, for afinuchas | 
xt hangs in ¢quilsbra, or is counterpoyfed in all 
parts alike; and moreover it cannot bow the: 
Needle more on the one fide,than on the other, 
the Needle will not therefore be eyther broken | 
or bowed; ifotherwife, then the parts of the! 
Needle muft penitrate and finke one with ano- 
thes: that which is abfurd and impoñfible to 
nature : therefore it fhall be fupported. The exe 
periments whichare ~ : Due aad 
made upon trencher 4 “cee 
plates, or fuch like 
lefler thing doth 
make it moft credible 
in greater bodies. — | 

But hereefpecially 
is to bee noted that 
the A(ced/e onght to 
be uniforme in mat- 
ter and figure, and 
that it be erected per- 
peadicular to the Horizon, and laftly that the 
Center of gravitie be exactly found. 

PROBe 
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Mathematical Recreation, 

PROBLEM. XII, 

Hs, To make three knives hang and move upon 
die) the point of a Needle. 
~ |3Iethe three krives in forme of a balance, 

& and houlding a Need/e in yout, hand, and 
ten, Place the backe of 
othe BDAC Amfe which lies 
ai crofewife tothe 0 

ther two,. upon the 2/23 Lt. 
point of the Needle: (Kb je" Saal AS ee 

Mi as the figure here Bee “ih 

Jhar | ae weth yousfor then! 7 TR 9 oy 
ie 28 biowing foftly up... y 
no  onthem, theywillea- :::57 ca 

fily turne & move up- 
on the point of the 

NL) needle without falling. 
Reis | 3 

à | 

\i PROBLEM XIII, 

j To finde the weight of (moake, which 1 exhaled 
‘|. of any combuftible body whatfoever. 

FT Eticbe fuppofed that a great heape of Fa- 
| SL. gots, or a load of fraw waying 500.1. fhould 
| be fired, icisevident that this groffe fubftance 
willbeeall inverted into fmoake and Afhes: 
now it fecmes that the /moake waighes no- 
thing ; feeing itis of athinne {ybftance now 

re delared in the ere, notwithftanding 
fit were gathered and reduced into the thic- 

00 | Pi kelt 
ee 
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Mathematical Recreation, 

Keit that ic was at firft, it would bee fenfibly. 
waighty: waigh therefore the a/ses which |i" 
admit 50 pound , now {eeing thatthe reftof #™ 
the matter is not loft,but is exhaled into /moke, | ft 
it muft neceflarily bee, that the reft of the 

waight (to wit) 45e pound, muft bee the ut 

gant 

fl ich 

oa —— 

_— 

waight of the faoke required. | 2 

| | RL 

7 Reg 5 ¥ acco ESS OS SR PE 
EXAMINATION. | x 

NES although it bee thus delivered, yet ui 
Nerve may be noted, that aponderofitic iz fl tel 

bis ovene medium is #or waightie: for things Mi th 
are fayd to be waighty, whenthey are out of their Wi {v0 
Place, or medinm: and the difference of [uch \ con 
Lravitie, 1s according to the motion: the {moke } jl 
therefore certainely ts light being in its true y: 
medium (the ayre )ifit feould change bis medi« | | 
um,then would we change onr difcourfe. Al tn 

PROBLEM XIIII. | 

Many things being difpo(edcircular, (or other. 
wife) to find which of them, any | 

eABCDEFGHIK, Circular (asthe. || 
figure fheweth) and that one had teuched or 
thought upon G. whichis the 7:aske the partie jj 
at what letter he would begin te account (for. }} 

eine \ | ace, ll 

| 
| 
| 
| n 

Grp that having ranked ai à as. | ; 

| 



Mathematical Recreation. 
(afb count he muft otherwife it cannot bee done) 
whic which fuppofe; at £ whichis the 5 place,rhen 
bad (ecretly to this 5. 10. (which isthe number 
fm of the Circle) andit makes1$, bid him ac- 
fthcount 15. backward fremÆ, beginning his 

|number hee thought" 
|mpon,fo at € hee fhall}) ve 

Ai ‘account to himfelfe, | M a > 

7,atD account 8, at), 417. ey 
7 account 9 &c. So Cie bt : 
the account of 15 willl, ©" 

lexaétly fall upon G5 \. 
à thething or number 
thought upon: and 
| foof others: but to 

ay 

a ye 

Cle #4 

thing 
f theo 

E fu 
Mok 

AL | 

i 

| conceale it the more, 
| you may willthe party from E teaccount 25. 
| 35 &c.and it will be the fame. 

melt There are fomethat ufe this play at cards, 
| turned up fide downe, as the ten fimple Cards, 
§ withthe Kingand Queene, the King flanding 
| for 12,andthe Queene for 11,and fo knowing 
| the fcituation of the Cards: & thinking a cer- 
| taine houre of the day: caufe the partie toac- 
} count from what Card hee pleafeth: with 
{| thisPrevifo, that when yon fee where hee in- 

tends to account fet 12..to that zamber:, fo in 
4), counting as before,the end of the account fhall 
{| fall uponthe Card: which fhall denote or fhew 

the bowre thought upon, which being turned up 
willgive grace to the action, and wonder to 

chofe thatarg ignorant in the caylee 

kuaccount with that =... so? 
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30 Mathematical Recreation, 

Pros LE M, XV. 

How to make adore, or a Gate, which 
fall open on both fides. 

“RA LL the skill and fébtiltie of this; refts in. 
the artificiall difpofer of 4 plates of Jrom; 

twoat the higher end; and two atthe lower 
endofthe Gare: fothat one fide may mové | 
nponthe.hookes or hindgesof the Pojts, and | 
by the other end may be made faft to the Gare; ll 
and{o moving upon thefe hindges, the Gaté I 
will open upor one fide with the aforelayd 
plates, or hookes of Zro#: andby helpe ofthe | 
ra two plates, will open upon the other 
ide. yas | | 

Cr er en NU PSN dE, 

TS RE Me 
mg > 

PROBLEM XVI. 

To foew how d Ponderofitie, or heavie thing, \ 
may be J'apported uponthe end cfa flaffe 0 

(or fuch like) upon a Table, 
| and nothing holding 

or Bouching its 

7 | 
4 
4 
7, | 

| 

{ aa 

ie. we 

‘a 
| 
} 

; § 

| | 

|. | © 
à | 

Akeapaile which hath a handle, and fill ]] 
4 itfullof water (or atpleafure: } then takea |} | 
ftaffe or {ticke which may not rowle pon the || 
Tableas E C,and place the handle of the Pasle |} 
upon the faffe; then place another aff, or ||" 

Sie i os ae fucke | 
) | 

/ 



| Mathematical! Recreation. 
Micke , underthe flaffe CE » which may ‘reach 
from the bottome of : = 
ithe Paile upto the’ 
former: flaffe C é, 
[perpendicular wife : 
which fuppofe F.G, 
then fhall thePas/e of | 
[water hang without : —-.».. 
falling, for ifit fall it. 
mutt fall perpendicu- 
arly,or plumbe wife: 
Band that cannot bee 
Bfecing the fafe(E, ay | 
@ fupportsit, it being parallel tothe Horizon and 
fultained by the Table, and it is a thing admi- 
iyable chat if the faffe C E, were alone from 

D the table,and that end of the frajfe which is up- 
Lon the T able were greater and heavierthanthe 

Bother : it would be conftrained to hang inthae 
B nature. 

EXAMINATION: 

Ow without fome experience of this Pros 
| blemeaman would acknowledge cither 
f apoftibility or impoffibilitie; therefore ic is 

B conc. At the fifi, this propoftion feemes tobe 



Mathematicall Recreation. 

abfurd , and impoffidle at the firft. Notwith- 
{tanding, being fupported with two ftickes ag) 
the figure declareth, iris made facill: for the) 
Horizontal line to the edge of the Table, isthe 
Center of motion; and paffeth by the Center of 

gravitie, which neceffarily fupporteth ite | 

ProBszem. XVII. 

Of adeceitfull Bowle to play withall, 

Akea hole in one fide of the Bow/e, and 

calt moulten Lead therein,and then make 

up the hole clofe, that the kvavery or deceit be 
not perceived:you will have pleafure to fee,that |} 
notwithftanding the Bowle is caft directly to |} 
the play , how it will curne away fide-wifes || 
for that onthat part of the Bowle which is hea= |] 
vier upon the one fidethan on the other, it nel} 

ver will goe truly right, if arcificially it bee not | 
corrected; which will hazard the gaze to thofe | 

which know it not: but if it bee knowne that jf 
che /eady fide in rowling, be alwayes under of 7} 

above, it may goe indifferently right; if others, 

wife,the weight will carry it alwayes fides jj ii 
wiles lt 
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Adathemasical Recreation. 

PROBLEM XVII 

nn | Topartane e Appleinto 24-07 8 Akesparts, 
|| without bre aking the Rind. 

| P affe an #ecaleanñdthreed under the Rind of 
thee pole; andthen round ic with diverfe 

| turnings, ‘antill you come tothe place where 
| you began: then draw oat the thred gently,and 
| part the! App/e into as many parts as you thinke 
| €onvenient : and fothe parts may bee taken 
1 | ont betweerethe partis of the Rind, and wi 4 
tind remdining alwayes whoies ~ 3, yi 

Te: dr 2 rer Eee EE mie à — 
eer as a Dh mt re honte a, tial Je 

——# 

AT | Proër Em NPR Se | 

is hell 
tr To finde a nunzber thong pe bon Without 

y sv Ve 

A 

bee DN asking of any queltions certain opera Ai 
otholle tions being dani | i 

nder OM Id him adde to the number thonght (as ad- 
PEF mic rs 5 ) halfe of it, if it may peer if not the 

(4 } zreateft halfe that exeeede the other but by an 
finite, which i is 8; and itmakes 23: Secondly; 
mato this 23. addethe halfe of ir if ic may bee, 
itmot che greateft halfe v/s. 12. makes 35+ in 
[the meane time; note that if the number 
L'hought upon cannot be halfed at the firft time 

A0Mhs here it cannot: then for it keep: 3. ia the 
Pnemory, ifatche fecond time itwill not be . 
| DP equally er oe = oats = De. ee — = 
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“then willhim to take the halfe againe ifhe cana i] 5 

+ Mathematical Retreation. 

equally halfed, referve 2. in memory; but if at 

both times it could not be equally halved, then 

may you together relerve five in memory: this | 

done,caufe him from the laft fume, UlRy 35 

{abtrat the double of the amber thought,77%. 

20. reft s. will him to take the halte of that 1£ 0 the 

he'can, if not,rejedt t.. and then take the: halfe AL Tk! 

of the reft: which keepe in your memory: ye 

if not take one from it, which relerve in your Wi 1 

memory, and fo perpetually halveing untill.1e ll qu 

remains: for then marke how many: halfes there 
| 

were taken: forthe firftifaalfe account 2, for the | The! 

fecond 4, for the third 8; &c- and adde unto |] *’ 
and 

thole numbers the ones which you referved im} 

memory, fo there being $ "remaining in this |} i 

propofition,there were 2 halfeings: for which |} : 

lai Lacceunt 4, but becaufe it could not exactly | 

be halved without rejectingof 1:1 addethe 2! 

therefore to this 4, makes 5, which halfe. er} 

fumme alwayes multiplyed by 4, makes 203] 

from which fubtract the firft 3 and 2, becanié || 

the halfe could not bee formerly added, leaves) 

ss, the sumbecr thought upons | 



Mathemsticall Reel on 

Orh ner Ex xagspless 

à The number thought 79 
The ereateft halfe. . 40 2 
The fumme 119 

if ii BRS Sic ig yn he greateft halfe of which 
ae n ik 60 2 
I he halfe of it + 4 The firmme of it ig 179 

ig The famme © The double of 79 is 158 
oa The halfe of it z  Whichtaken from it,refts 2x Ene ate me io Re The leffer half 20.vvch halvet 

: The halfe of this is 5 which | Which taken swaystelts. fo males : . 

3 Thehalfofthisis 2 wchis ro 
The half of this is 1):with 14 
and I1is 21° 

this 2%. which is. the double 
of the Jaft’ halfe with the res 
mainderbeing multiplied by 4 
makes 84; from which take 
the aforelaid 3 and 2,reft 795 
the number thought upon. 

~ 

somite 

| The halfe of it 
| à For which account 

‘Band 1 putto ir-becaule: the 3 
ve | could not bee halfed, makes 3 

| this multiplied by 4 makes 12 

ae Ge tho 

| 

PROBLEM. XX 

How tomake an riforme co ant a Absetb le ale 
to paffe throngh two (oall holes of aver 
Pormesas one being cire #lar,& the te 

quare, Quadrér cular, air alr 

angilar wife, yet fo that the. 
" bôles Pall be exactly 

filed 

"His Probleme is extrafted from Geometri- 
ae = Obfervati ions, and Îcemes ac the firft 

Ds | fome- 



Mathematicall Recreation. 
fomewhat obfcure, yet that which may be ex- 
tracted in this natuse, will appeare more dith- 
cult and admirable. Now.1in all GeometricaH 
prattices, the leffer or eafier Problemes doe al- 
wayes make way to facilitate the greater: and 
the aferefaid Probleme is thus refolved. Take 
a Cone or round Pyramedic, and make a Circu- 
lar hole in tome boord,or other hard materiall, 
which may bee equall to the bates of the Cone, 
‘and alfoa Triangular hole, one of whofe fides 
may be equall tothe Diamiter of the circle, and 
the ether two fides equal tothe lengthof the 
(one: Now it is moft JA FRA A dE 

“evident that this Co~. 7! sw 
_ nical or Pyramidal 
body, will fllup the 

Circular hole, and bes. "| 
ing ‘placed fide-wifé >. fea 228 

willfillup the Trias 9 7 
“gular hole: moreoverte 7 oe 
if you caufe a body to: eee 
beturned,which may - | : 
be liketo two Fyré ‘| 
mides coljoyned her | 
ifa (rrcalar hole bee 

made, whofe Diamiter is equall to the diamiter 
of the Cones conjoyned, and a Qxadrangelar 
hole, whofe flopeing fides bee equall te the 
length of each fide of the Pyramidie, and the 
bredth of the hole equall to the diansiter of the 
Circte, this conjoyned Pyramidie fhall exactly 
ry both the Carealar hole, and alfo Quadrangle 
ITA - 

F4 ‘ PROD: 

| righ 
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| an 
Ath 

lu 
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oD that 

equ 
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‘| OF the Cylinder , an 

Mathematical Recreation. 

# 

PR@BLEM BR XXL no 

How with one nniforme body or fuch hke to fe three feverall holes : of which the one is 
round, the other a juft (quares and the 

: third an ovall forme. 

| Ts His propofition feemes more fabtill than | the former, yet ‘it may bee practifed two | Wayes:for the firit, take a Cilindricall body as great or little as you pleafe: Now it is evident 
that it will fill a (ircalar hole, which is made 

| 
|| 

me EN DEN | | equallto the bafis of it: ifitbee placed downe 
| 
| 

right, and will allo fila fonts 
fides are equall unto the D ieee 

| according to Perse, fe 
lk etrchimedes |; &c. ESS ia 
| their Cylindrical d i A ae a | 
| monftrations , a true | : a ||. Oval is made WE on st | | Cynder is cut flo Ne 
| wile, therefore ifthe | + 
| Oval have bredth & |” Noo?” 
quail unto the ‘Diami.- ae ee | 
| ter of the Bais of th ; D Ave OTT, 

| Cylinder, & any length > i GT 
whatfoever : the CyHzder being put into his 
owne Ovall bole fhallalfoexactly fllit, | 

|, The fecond way is thusymakeaCicular hole 
in fome board, and alfo a {quare hole,the Hide vf 

Which Square may bee equall to the Diamiter. 
D 3 “of 

37 



ahathematicall Recyéation
: 

of the Circle: and laflly make 
a hole Oval wife 

whofe bredth may be equall unto t
he diagonall 

of the Square, then let a © ylindricall body 
bee | 

made, whole Bajis may be equallunto the (#- | 

cle, and the length equall alfo to the fame: | 

Now being placed downe right fhall fall in the 

Circle, aad flat-wile will ft the Square hole, | 

and being placed floping-wife
 will fill the O- || 

EXAMINATION. 

“J O4 may note upon the laft two Problemes | 

ML farther, that if a Cone bee cut Eclipticke= \}: tho 

wile, à way pale throregh 
an Lflocele Triangle ll} el 

through many Scalen Triangles,
 and through am | 

Ellipfis;end à theye be a Cone cat fcalen wife, 41 ni 

will paffe through alt the former; onely for the {iene 

Ellipfis place 4 Circlesand furth
er if a folid Co- a ic 

“Tume be cut Eclipticke-wife 7
7 #4) fila Cicle,f} bith 

a Square, divers Parallelogrames, 414 di Der SA, anda 

Ellipfis, which have different Di
amiter se 1) your 

} 
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Mathematical Recreation, 

PROBLEM XXII. 

To finde a number thought upon after another 
tanner thanthat which. formerly delivered, 

/d him that lee multiply the szmber thought 
SD upon, by what ##mber he pleafeth, then bid 

him divide that produét by any other zember, 
and then multiply thar Quorienr by fome other 
number; aad thar produét againe divide by 
fome other, and fo as often as he will: and here 
note. that he declare or tell you by what #ember 
he did m/tiply and dzwide. Now inthe fame 
time take a #zmber at pleafure , and fecretly 
muleiply and divide as often as he did: chen bid 

|. him devidethe lalt, sumber by that which hee 
© thought upon. In like manner doe yours pri- 

vately, then will the. wotiear of your devifor 
be the fame with his, a thing which feemes ad- 
mirable to thofe which are ignorant-of the 
canfe. Now to have the zumber thought upon 
without feemeing to. know the lah Oxotienr, 

‘ids bid him adde the z#mSer thought upon to it, 
jm andaske him how machit makes: chen {ubtra‘t 

your Daotient from it, there will temaine the 
number thought upon. For example, fuppofe 
the zzmber thought upon were 5, meltiply it 
by 4 makes 20. this divided by 2,the Quorsenr 
makes 10, which multiplyed by 6 makes 60, 
and divided by 4 makes 15: inthe.fame time 
admit you thigke upon 4, which axltiplyed by 
4 makes.16, this divided by 2 makes 8, which 

~ soi D4 multiples 
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Mathematical Recreation. 

maltiplyed by 6 makes 48 , and divided by 4 
makes 12; then divide 14 by the number 
thought which was 5, the Quotient is 33 di- 
vide allo 12 by the number you tooke, ve. 4, 

: the Duotient js allo 4 as was declared; therefore 
ifthe Qyworiext 3 bee added unto the number 

thought’ vz 5, it makes 8, hich beiag known 
the number thought upon is aifo knowne. 

toscane ptt ey er TT de 

Prosrem. XXIII. 

To finde out many numbers that [undry per- 
| fo, or one men bath thought upon. 

Fthe multitude of r#mbers thought upon be 
odde, as three numbers, five r#mbers,feaven 

&c.asforexamplelet 5 x#mbers thought upon 
be thefe, 2, 3,4, 5, 6- Bid him declare the fum 
of the firftand fecond, which wiilbe 5; the fe- 
cond and third which makes 7, thethird and 
fourth Which makes 9, the fourth and fifth 
which makes 11, and {o alwayes adding the 
rwo next together ; aske him how much che 
fit and Hit makes together, which i¢ 8: then 
take thefe fummes and place them in order, and 
adde all thefe together which were in the odde 
places: thacisthe firft, third, and fitch, 24. 5. 
a: 8, makes 22: In like manner adde ail thefe 
numberstogether which are in the even places, 
that is inthe fecond and fourth p.aces, 212. 7 
and tr makes: 8, fubtrac this from the former 
22, then there will remaine the double of the 

firit 
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| Mathematical Recreation, - 

firft swmber thought ‘upon, vz. 4, which 
‘knowne the reftis eafily-knowne: feeing you 
know the fumme of the firft and fecond; but if 
the multitude of zambers bee even as thefe fixe 
numbers, Vi» 21354555, 7 caufe the partic 
to declare the fumme of each two, by antece- 
dent and confequent, and alfo the famme of the 
{econd and lat which will bee 5,7,9; 11,13, 
10, then adde the odde places together, except 
the firftthatis 9, and 13, :makes 22; adde alfo 

the even places together, that 1s 7,11, 10, 
which makes 28; fubtraét the one from the o- 

| ther, there fhall remaine the double of the fe- 

|) How wit that aman in one and the [ame 

| CAtufes to hell, where hee fave Lucifer ficting 
Hi: } in 

| cond number thought upon, which knowne all 
the reft are knowne. 

ep tt D 

Prosrem. XXIII, 

\ 

time, may have his head upward, 
and his feet upward, being sr 

one and the fame place. 

He anfwere is very facill, for to bee fo he 
mutt be fuppofed to be in the center of the 

earth: for as the heavens is above on every fide, 

|, Colum undique [ur{um, all that which lookes 

| to the heavens being diftant fromthe cevter 1s 
upward; and itis inthis fenfe that Afawrolyeus 

in his Cefmographie, and firit dialogue,reported 

of one that thought hee was led by one of the 

42 



Mathematical Reeveation: a 

ju the middle of the er/d, and inthe.center oF || 
the earth asin a Throne: baving his bead and li 

See upward. : | 
¥ 
woot ont Laan”, le mm remis ; mme. 

PROBLE Ms XX Ve 

Of a Lac dder by lich two men afccuding At One | 
times the mare they a(cend the more > they | 

foak be afunder, vormithftanding 
one being 45 high a5 aq 

nother, 

FAT His is moft evident, that if there were a | 
Ladder halfe on this fide of the: Center of | 

the earth, and the other halfe on the other fide: | 
and that two at the Center of the world at one | 
inftant,being to afcend the one towardsus,and } 
the other towards our Axtipodes, they fhould | 
inafcending goe farther and farther, one from | 

*. anothers notwithfanding both of them being | | 
of like height, | 
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PROBLEM. XXVI. 

How i it 6 that a man having but a Rode or Pots | 
of land, doth brag ge that he may in a vight | 
Fa from place to place above 

3000 miles, 

Wk opening of this is eafie, for afmuch as 
he that pofefleth a Rode ef gronud poñle(- | 

| | feth | 
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Mathematical Recreation. 

| feth not onlyth&exterior {urface of the earth, 
but 

is mafter alia of that which extends even te the 

| center ofthe earth, and in this wife all berita- 

ges and poffeffions axe as fo many P yrangdes, 

whofe fummets or points meete in the center of 

the eath, and the bas of themare nothing elfe 

but each mans poffeffion, field, or vifible quan- 

cities and therefore if there were made or ima- 

~ gined foto be made, a defcent tô goe tothe bat- 

tome of the heritage, which would reachto the 

center of the earth ; it would bee above 3000 

miles in a right line as before. æ 

SS eer) 

Reed BRR VMs 

crosse gs that aman landing upright, ana 

looking which way he will, he too~ 

\keth true North or South. 

PT is happeneth that if che partie be under 

either of the Poles , forif hé be under the 

North pole, then looking any Way hee looketh 

outh , becaufe all the Aderidians concurre in 

the Poles of the werld, and if he be und
er the 

Senth pole, hee lookes directly North by the 

fame realone | 

PRO Bs 
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Mathematical Recreation, 

Progprem. XXVIII. 

To tel any one what number remaiues after 
certaine operations being endcd,without [ i 

asking any queftion. | 

Bly wi 
Be him to thinkeupon a #wmber, and will Hi, bi 

him to multiply it by what number you tags 
thinke convenient : and tothe produét bid him 4, sen 
adde what x##6e7 you pleafe, provided that {e- | a 
cretly you cenfider, that it may be divided by oF 
that which msuitspiied, and then let him divide Mas 
the fum by the xwmwber which he firft multiplied 
by and fubtrac&t from this Quotient the humber 

Hadi 
nou thought npon : Inthefame time divide apart dur 

the ##mber which was added by that which Heri 
multiplied ; {o then yeur Dxorient fhall bee e= 
quall to his remaindér, wherefore without ask- 
ing him any thing , you fhall tell him what did 
remaine, which will feeme ftrangeto him that 
Knoweth not the caufe: for example, fuppofe 
he thought 7, which m#/tsplied by 5 makes 25, 
towhich adde 10, makes.45, which divided by 
5 yeeldes 9; from which if you take away one 
the number thought, (becaufe the Afw/riplier 
divided by the divifor gives the Quotient 1,) 
the reft will be 2, which will be alfo proved, if 
10 che xumber which was added, were divided 

Pro»: 



Mathematical Recreation, 

PROBLEM. XXIX. 

Of the play with tmo(everall things. 

Tisapleafureto fce and confider how the 
{cience of sxmbers doth furnith us, not one- 

ly with {ports, to recreate the {pirits, but al- 
fo bring us to the knowledge of admirable 

‘this enfuing progreffion.. In the meane timeto 
jhy | produce alwaies fome of them : {ippole chat a 
F i man hold divers things in his hand, as Gowld 
he ‘and Silver, and in one hand he heid the Gould, 

and in the other hand hee held the Silver: to 
Know fubtilly, and-by way of divination, : or 
artificially in which band the Gold or Silver sis 
attribute tothe gould, orfuppofe it have acer- 
taine prife, & fo likewife attribute to the Sdver 

| another price, conditionally that the one be od 
Land the other even: as for example, bid him 

lit | ghar the Gor/d be valued at 4.( rownes, ot frsl- 
lings,and the Silver at 3 (rownes or 3. Shillings 

+? |@r any other ##mber fo that one be adde,andthe 

Mt which is in che right hand, and double that 
A which is in the left hand, and bid him adde 
%, \thefe two produétstogether, and aske him if 

is in theright hand, ifodde the Gox/d is inthe 
deft hands , 

PROB» 

things, as fhall in fome meafure bee fhewen in - 

other evemas before: then bid kim triple that. 

_ jit be even or odde; if it beeventhenthe Gould 

= -——- a ee mu + “ a 

Pa =e S md 
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Mathematical Recreation. 

PROBLEM: XXX 

“wounmbers being propofed unto two [eves 

rall parties to teil which of thefenume 
bers w takenby each of them. 

* À S forexample : admit you had propofed male 
F huntotwo men whofe names were Peter, 

andJebn, two numbers, or peeces of moneys 

the one ewen, and the other odde, as ro.and 9s 

andletthe one of them take one of the zambers, M 
and the other partie take the other mamber,: pin 
whichthey place privatly tothemfelves: how) 
artificial) y,according to the congruitie, and exe [tl 
celicacy of nambers, to finde which ef them’) 
did takerc.and which'9. without asking any | 

queftion: and this feemes moft fabrill, yerdelix | 

vered howfvever differing little from the forsilt 
rer, and is thus: performed: Take privately 
to vour felfe alfotwo numbers, fhe one even and | 

the other odde,as 4.and3. then bid Peter that’) 
ke donblerhe s#wber which hetooke, and coe, 

youprivately donble alfo your greateft num 
ber; thea bid Jobe cotriple the "##ber which 
hehath, and doe you the like upon your lak 
number:adde your two products together, and 
marke ifiebeeven or odde, then bid the two 
parties pat their mvmbers together, and bid 
themitake the halfeofiir, which. if they cans}. 
net doe, then immediatly tell Perer hee tooke}y 
ra.and Jobs 9. becaule thé aggregate of the 
double of 4. and the triple of 3: makes ue: 
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Mathematical Recreation. 

and fuch would be the aggregate or fummeof 
the double of Peters wumber and lohns number, 
if Peter ‘had taken 1a.1Fotherwifé, then they 

might have taken halfe, and fo Zob» fhould> 

have taken r0,end Perer 9, ‘as fuppofe Peter 
had taken 1e.the double is 0} and the triple .of 
9.the other s#mber 1s2-7.-which put together 
makes 47.cdde : in like manner the double of 
your z#mbcr conceived in minde,viz.4.. makes 
8.and the triple of the:34 the other amber, 
makes 9. which fet together makes 1 7,odde : 
Now you cannot take the halfe of 17. nor 47: 

| which argueth that Peter had the greater #52 
ber, for otherwife the double of 9. is 18.and 
the triple of rous 30.which fet together makes 
48.the halfe of it may-be'taken+ therefore in 
{uch cafe Peter tooke the lefle samber : and 
John the greater, and this being done cleanly 
carries much grace with it. 

a einen ee — soumis 

PROBLEM. KXXI 

Flow to deferibe a Circlethat foall tonch 4 
Points placed bowfoever npon a plaine, 

iftheybe notin ari ight line. 

Etthe three pointsbee ef.B.C. put one 
tector the Compaffeupon eZ. and defcribe 

an Arch of a Circle at pleafure : and placed 
at B.croffe that 4rke in thetwo points E.and 
F and placed in C.croflethee 4rkein Gand H. 
then lay a ruler npon G, Hand draw a line; and) 

place 
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Adathematicall Recreation, 

placea Raler upon E. : 
and. F..cut the other 
line in K, fo K.is che} 

Center: of ithe. Cir-| 
cumference of a Cir- 

cle, which will pafle 
by the faid three. 
pointse4. B.C. orit). 
may bee inverted ha- 
ving a Cireladrawne, 
to finde the (enter. 
of that Circle. Make 4 ; 
3.points in the cincumference,and thenuicthe | 

{ame way : fo fhall you have the Center a | 

thing moît facill, to every practitioner in the 
pinciples of Geometric, | 

a mt 
RR 

PROBLEM. XXXII. 

How to change a Circle inte a 

[quae forme. 

AK a Circle upon’ paftboard or other 

material, aS the (ircle A.C.D. £. of | 

which: is the Centersthen cut it into 4.quar- 

ters and difpofe them fo, that 4. atthe center 

ofthe Circle may eae be at the Ange oi ? 
We oure quarters Oo pits the /gware,and fo the foure quarters: Circle 



+ Mathematical Recreation: 
Circle being place ET 

fo, it will make a per. 

the diamitér B, D. 
Now here is to bed” 
noted thaË-the fgzare 
is greater than the 
Circle by the vacuity===— = = 
inthe middle;viz,AZ. 

- sPRoBLEM. XXXII. 

With one and the fame compaffes, and at one and 
the fame extent;or opening how to defcribe — 

many Circles concentricall,that 1, 
greater or leffer one than 

another. 

LL pis not without canfe thag many adinire how 
&this.propofition.isito bee refolved; yea in 

| othe judgement of fome it is thought impoffi- 
ble: who confider not the induftrie. of an inge- 
hious Geometritiar who makes it poflible, and 

| that moft facill,fundry wayes; for in the firit 
| place if you make a Circle upon a fine plaine, 
| andupon the Center of that Circle, a {mall 
pegge of wood be placed, to bee raifed up and 
‘pucdowne at pleafuré by helpe of a {mall hole 
made in the Center, then with the fame OpE- 

| hing ofthe Compaffes, ja may defcribe ge 

? 

| 

lt 
| 
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Mathematical Recreatioh. 
cles Concéntricall = 
tharis, one greater on * 
lefler thin another : ,4 \ % 
for the higher the, VV 
Center islifted up,thd,. 4 
leffer the Civcle wilh ye: 
be.Secondly,thecom4 £—\ 
pafle being at that a 
tent upon a Gsbus bo 
dy, a Circle may bee 
defcribed which will 
beleffe than the for- | en cee 
mér, upon à plaine,and more artificially upo® | 
a Globe,or round bewle: and this againe is moft 
obvious upon a round Pyramide, placing the 
Compaffes upon the rop of it which will béfarre |! 
leffe than any of the former sand thisis demon- | 
ftrated by the 20.Pro. of the firft of Enclids, | 
for the Diamirer €.D.is leffethanthe line ef | 

D.eA E. taken together, and the lines 4 D. | 
A E. being equallto the Diamiter B Cbecaule | 
of rhe fame diftance or extent of opening the 
Compaffes,it followes that the Diamiter E D. | 

and all his (cles tegether is much leffe chan 
‘the Diamiter,and tht Cirsle BC. which waste | 

be performed. = | 



Mathematical Recreation. 

PROBLEM XXXIIII. 

“Any numbers under 10.being thon ght upon, 
to finde what numbers they were, 

04 Ÿ Ecthe firkt s#mber be doubled, and unto it 
| Bwadde 5 and wnltiplyed that fumme by 5.and 
| unto itadde 10. and the next amber thonght 
| upon; maltiplye this fame againe by 10. 

and adde unto it the next ###ber, and {o pre- 
cecde : now ifhedeclare the laft fumme; marke 
if he thought butupon one figure, for then fub- 
tract onely 35.fromit, and the firft figure in 
the place of tens is the ~#méer thought upon: 
if he thought upon two figures, then fubtra& 

4, | 35-alfo,and the 2.alfothe faid 3 5. from his laft 
_duome,and the two figures which remaines are 
the w#mber thought upon : if he thought upon 
three figures, then fubtract 350. and then the 

| firft 3. figures are the ##wmbers thought upon, 
_&c.to ifonethought upon thele #mbers 5.76 
9,6.doubleche firft,smakes 1o.to whichadde 5. 
makes 15. this #w/riplyed by 5. makes 75.to 
which adde 10,makes 85. tothis adde the next 
number viz.7.makes 92. this wwlsiplyed by 10. 
makes 920.to which adde the next aumber,vize 
g.makes 929. whichww/riplyed by 10. makes 

_ 9290, to which adde 6. makes 9296. from 
which fubtract 3500. refteth 5795. the feure 
numbers thought upon. New becaufe the two 
laf figures are like che two #mbers thought 

E 2 upon 



Mathematicall Recreation. 

upon :to conceale this bid him take the halfe 

ofitjor put firft 12.0r any other wumber to it; 

and then it will net be fo open. 

PROBLEM. XXXV. 

Of the Play with the Ring. | 

| OLR 

| RE 

peter 

“A Moneft a company of 9.6r ro.perfons, 
one ofthem having a Ring, or fuch like: 

to finde out in which hand: upon which fingers | 
joynt itis ; this will caufe great altonifhment | i 
toignorant {pirits, which will make them be- | i 

leeve that hethatdoth it workes by magicke, | 
or witchcraft; Butin effkét it is nothing elfe ‘A 
but an nimble ack of Arithweerichke ; founded ri 

upon the precedent Prob/eme:for firftit is fap- [°° 
pofed that the perfons ftand or fit in order | 
thatoneis firft, the next fecond,&c. likewile | 
there muft be imagined that of thefetwo hands | 
the one is firft and the other fecond :and alfo of 
the five fizgers the one is firft, the next ‘is fe- 
cond, and faftly ofthe joyvts, the one is as 7. | 
‘the other as 1.the other isas 2; the other as 3. 
&c.from whence it appeares that in perfor. 
ming this P/2y there is nothing elfe to be done 
than to thinke 4.“2mbers : for example if the 
forth perfon had the Réxg in his left hand : and 
upon the fift fzger and third joyar, and I would 
divine and finde it out thus : I would proceede 
asin the 35 Probleme: incaufing him to dou- 
ble the firlt wzmber : that is,thengmber ofper- | 
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Mathematical Recreation, 
fons,which was 4.and it makes 8. to which ad 

W5-makes 13.this aexltiplyed by 5.makes 65 .put 
10,t@ it,;makes 75.unto this put 2. for the zem- 
ber belonging to the left hand, and {o it makes 
77-which maltiplyed by ro.makes 770.to this 
adde the number of the fiusers upon which the 
Ring 18,viz.5. makes 775. this maltiplyed by 
10 makes 7750. to which adde the 2umber for 
the joynt upon which the Ring is viz. the third 
joyut makes 7753. to which caufe him to adde 
Iq. or fome other zzmber, to conceale it rhe 
better : and it makes 7767. which being decla- 
red unto you.fubtra® 3514.and there will re- 
maine 4.2.5.3.which tigures in order declares 
the whole myftery of that which is to bee 
Knowne,4, fi@nifieth forth perfon,2. the left 

| band, 5. the fifth finger, and 3.the third joyue 
of that finger. 

EE es 

PROBLEM. XXXVI. 

The Play of 3 4,07 more Dice. 

Hat which is faid ef the two precedent 
Problemes may be applyed to this of Dice 
(and many. other particular things) to 

finde what sumber appeare upon each Dice 
being caft befome one, for the points that are 

“uponany fide of a Dice are alwayes leffe than 
11 0.and the points of each fide of a Dice may be 
taken for a wwmber thought upon : therefore 
the Rule will be as the former : As for example, 
ne : E 3 one 

53 
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Mathematical Recreation: 

one having throwne three Dice & you would | 

declare the numbers of eachone, or how mich 

they make together, bid him doublethe points | 

ofoneofthe Dice, to which bid him adde 5. 

then multiply that by 5. and toit adde 10, and 

tothe fumme bid him adde the number of the 

fecond Dice : and multiplie that by 10.laftly,to 

this bid him adde the number of the laft Dice, . | 

and then let him declare the whole sæmber:then | 

if fromit you fubtract 350. there will remaine | 

the number of the three Dice throwne. A) 

ee ee nina oe rena. G = ù 

PROBLEM. XXXVIL _ 

How to make water in a Glalfe [eeme to 

boyle and fparkle. 

Ake a Glaffe neare full of water 
or ether | 

a liquor $ and fetting one hand upon the | 

foote of it, tohould ir faft: turne flight. | 

ly one of the fingers 
of your other hand upon | 

the brintme,or edge of the Glaffe; having be-\| © 

fore privatly wet your fnger : and fo paffing | ’ 

foftly on with your frger in prefling a lictle = | 

for then firft the G/affe will beginto make a) 

noyfe : fecondly the parts of the G/ajfe will fen-| 

cibly appeare to tremble, with notable rarr-i 

fication and coudenfatios : thirdly the water | iM 

will fhake,{eeme to boyle : fourthly it will caf Wet 

it {eife out of the G/affe, and leape out by {
mall}, 

drops, with great aftenifhment tothe ftanders | ‘4 
€ 

by; u they be ignorant of the 
caufe of it,which | 

1$ | 



Mathematical! Recreation. 

| is onely in the Rarifattion of the parts of the 
+ Glaffe : eccafioned by the motion and preffure 
- ofthe fizger. . 

LSS OE 
EXAMINATION. 

ag Fle caufe of chit, 18 pot inthe rarifailion. of 

i the parts of the Glafle,but it is rather in the 
…  guickelocallmetionofthe finger, for reafon 
freweth ssthat by how much a Body draweth 
nearer to a gualitie, the leffeis it fubjel or ca- 
pable of another which ws contrary wnto it : new 
condenfation, and rartfatlion are contrary qua~ 
dities andin thi Probleme there ws three bodies 

confideved, the glaffe, the water, and the ayre; 
now it es evident that the Glafle being the moft 
Solid aud impeustrable Body, leffe fubieët, and 

| capable ofrarifattion than the water, the water 
* ssleffefubjettthantheayre, and if there be any 

rarifattion, 1t is rather eonfiderable inthe ayre 
than in the water, whih.ss infcribed by the 

Glafle, and.above the water, and rather in the. 
water than in the Glafle : the agitation, er the 
trembling of the parts of the Glafle to the fence 
appeares not: for itis a continued body; sf in 
part why then not in the whole; and that the 

| water tarues in the Glafle this appeares net, but 
| exely.the. upper contiguous parts of the waters 
| shat atthe bottome being leffe fubjeët tothis Agia. | 

ration audit is meoft certaine that by how much: 
E4 quicker à, a 

- é D da are ~ z - - ean mt EES LEAR RS font Ani} eH AS eae AES os PRE a . aa a a 
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Mathematical Recreation. 
-gnicker the circular motion of the finger upo |: 

the edge of the Glafle zs, by. fo much the more 

foallthe Ayre be agitated and fo the water 
foall 

receive [ome apparant affectton more er leffe 

fiom it, according to that motion : as wee fee 

from the quickneffe of winde uppon the Sea, or 

calme thereof that there is a great or leffer agi- 

tation in the water, andfor further examinats- 

on, we leave it to the fearch of thefe. which 

are curious. : aoe a 

ef ee 

PRORLEME XXXVIIT. 

Of a fine veffel which holds wine or water, being 
"aft into it at a certaine height, but being 

filled higher it will ranne out ofits 
 owne accord. : 

Ï Etthere be a veffell A.B.C. D. in the mid- 
_.dle of which place a Pipe; whofe ends both 

above at E, and below at the bottome of the 

veffell as at F. are open; let the end E. be fome- 
what lower than the brimme of the G/affe: a- 

bout this Pipe place another Pipe as H. L, 

which mounts a little above E, and let it moft 
diligently be clofed at H. that no ire enter in 
thereby, and this Pipe at the bottome may have 
a {mall hole to give paffage unto the water: 

then powre in water or wine , and as long as it. 

mounts not above £, itis fafe; but ifyou powre 
in the water fo that it mount above it, faré- 

out 
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1,1 Mathematical Recreations : :  & 
Out: the fame may be © = —- 
done indifpofing any ! ===. J 
“crooked Pipein awefs (Ce 
fe#in the manner of a 1h à i ae 
faucet or funnell,asin : 
the figure A: for fill it | 
under A7, ac pleafure,| © 
and all will goe well; : . 7R\, 
but, if you fill it unto 
FT, you will fee fine 

à 

| fport, for then all the 
veffel will bee empty 
incontinent, and the | 
{ubtiltie of this will feeme more admirable , if 
you conceale the Pipe by a Bird, Serpent, or 
fuch like, in the middle of the G/affe. Now the 
reafon of this is not didicult to thefe which : 
know thenaturé of a Cocke or Fancer: for itis 
a bowed ‘Pépe'one end of which is put into thé 
water or liquor, aud fucking at the other end 
untill the Pzpe be full; ‘then will it runne of it 
felfe; and it isa fine fecret in nature to fee, that 
iftheend ofthe Pipe which is outof the water 
be lower than the wéter, it will ranne out with: 
Out ceafing: butif:the mouth of the Pzpe bee 
higher thanthe warer or levell withit, it will 
Not rupne, although the Pipe which is without 

| be many times bigger than that which is in the - 
| water: for itis the property of water to kcepe 
alwayés exactly levell, eile : 

EXAMINA: 



53 Mathematical Recreation: \ 

| SERIES | 
- EXAMINATION. . 

H£: iste be noted that xf the face ef tha 
LS water without be in one and the fame plain, 

with that which is within, though the outtermoft 
Pipe bce ten times greater than that which is 

within: the water naturally will not runne, but | 
if the plaine of the water witheut be any part 
lower than that which is within, it will freely | 
runne: and here may be noted further that tf the. | 
mouth of the Pipe whichis ful of water, dath 
but onely touch the fuperficses of the water with | 
in, although the other end of the Pipe withont be | 
much lower than.that within, the water tt will 
notrun at all: which contradséts the firf ground: | 
hence wegather that the preffure or ponder ofitie | 

of the water within, is the canfe of ranningin. 
fomerefpeët. a | 

PROBLEM, XXXIX. : % 

Of a Glaffe very pleafant. 

asta there are Glaffes which aremade 
of a double fafhion, as if one G/affe 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 
| a edges | 



Mathematicall Recreation, 
Edges by helpe of a Tanned, intoa little hole | 
leftto this end : fo will there appeare two fine: 
delufions or tallacies; for though therebe nota: 
droppe of wire within the hollow ofthe G/affe,: -: 
it will feeme. to thefe which béholdit thar icis: 
an ordinary G/affe full of wine; and that efpeci- 
ally to thele which are fidewife of it; and ifany 
one moove it, it will much confirme it, becaule’ 
of che motion of the wsné:. but that which will 
give molt delight, is that if any one fhall take 
the G/affe, and putting it to his mouth fhall 
thinke to drinke the wine; inftead of which hee 
fhall fuppe the aire: and fo will caufe laughter 

| tothefe that ftand by: who being deceived will 
hold the G/affe te the light; and thereby confi- 
dering thatthe rayes or beames of the light are 
not reflected to the eye, as they weuld bee if 
there were a liquid fubftance in the G/affe: 
hence they have an affured proofe to conclude, 
that the hollow ofthe €/a{Jeis totally empty. 

PROBLEM. XL. 

_ Uf any one foould held in eachhand, a many 
peeces of money #6 in the other, bew to 

finde how much there ity 

Be him that holdes the money that hee pot 

out of one hand into the othér what ###- 
fer you thinke convenient: (provided that it 
may bedone,) this done,bid him that out of the 
hana that he put the other #w#ber into, that be 

take 
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_ MéarhematicallRecreation, 
take out of it as many as remaine in the other, 
hand, and putitinto that hard: for then: be af- 
fured that in the hard which was put the firlt 
taking away: there will be found juft the dou- 
ble of the-zwmber taken away at the firft. Ex 
ample, admit there were in each hand 1 3 Shi. 
lings or Counters, and that out of the right Lana 
you bid him take 7 and put it into theleft: and 
then put into the right hand from the left as. 
many as doth remaineinthe right, which is 5: 
fo there will bee inthe left hard 14, whichis 
the double of thez#méer taken out of the right 
hand, to wit 7: then by fome of the rules be. 
fore delivered, itis eafie to finde how rauch is 
inthe right hand, viz. 10. 

nee 5 NEE See wu rs # a ST Oa eee 

ProBLemM, XLI. 

CMany Dice being caft, how artificially to 
difcover the number of the points 

that may arife. 

Vppofe any one had caft three Dice fecrot- 
ly,bid him that headde the points that were 

npmoft together: then putting one of the Dice 

apart, unto the former fumme adde the points 

which ‘are under.the other twe, then bid him 
throw thefe,two Dice, and marke how many 

points a paire areupwards, which adde unto the 

former fumme: then put one of thele Dice ae 

way not changing the fide, marke the points 
| . which 
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Mathematical Recreation: 
which are under the other Dice, and adde ic te 

) the former fümme: laftly throw that one Dice; 
and whatfoever appeares upward adde it unto 
the former fumme; and let the Dice remaine 
thus : this done, commirg to the Table, note 
what points doth appeare upward upon the 
three Dice which adde privately together, and 

: untoit adde 21‘or3 times 7: fothise Zddirion 
or fumme fhall be equall to the fumme which 
the party privately made of all the Operations 
which hee formerly made, As if hee fhould 
throw three Dice, & there fhould appeare up- 
ward 5,3,2.the fum of themis ro:& {etting one 
of them apaite as 5. unto ro, adde the points 
which are under 3 and 2, which is 4nd ¢; and 
it makes 19: then cafting thefe two Dice fup- 
pole there fhonld appeare 4 and 1, this added 
unto 9 makes 24: and fetting one of thefe two 
Dice aparte as the 4.unto the former 24, I adde 
the number of points which 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 addeto the former 
30, and it makes 32: then leaving the 3 Dice 
‘thus,the points which ate upward will be thefe, 
“$4, 2, unto whichadde fecretly 21, (as before 
*was faid)fo have vou 32 the fame umber which 
he had: and in. che fame manner you may pra- 
‘dice with 4,556, or many Diceor other bodies, 
obferving onely that you muft adde:the points 

Oppolite of the Dice : for upon which depends 
| the whole demonitration or fecret of the play; 
Mor alwayes that which is above and under- 

neath 



Mathematical Recreation. 

ueath makes 7:but if it make another ##mber, 

then muft you adde as often that ##mber. 

PROBLEM XLII, 

Two mettals as Gold ana Silver,or of ether kind 

weighing alike, being privately placed into 
two like Boxes, to finde which of them 

the Gold or Silver is ins 

T is faid that an Emperor was requefted by 
1: of his /érvants atter he had long timere- 

mained with him, to affigae him fome re- | 
Ward: to which after few dayes the Emperour 
condefcended, and caufed him to come intohis | 
Treafury, where he had prepared two Boxes, | 

one full of Gold,and the other full of Lead,both 

weighing, and of formeand magnitude alike: | 
and bid him chufe which he would have. Now | 
many thinke that in this Problems one tuft be 
guided onely by fortune inthis choife, and it is | 
that which moft makesa man happy in fucha 
choife; but the want of. knowledge caufeth | 
them fo to judge which knoweth not other- | 
wife. A Adathematician accounts it an eafie | 

propofition and will infallibly chufe the cheft of 
gold,and leave the cheft of /ead, without either 
breaking, or opening any of the chefts, and not 
goc by chance and fortune: for if he may | 
bee permitted to weigh thole chefts firft in| poy 

the aire, then in the water; it is athing ait bay 
y 



Mathematical Recveapion: $ 

brsertalls, and accor- 

| ding to the princi 
~ | ples of Archimedes ‘ 

that the Gold fhal: 
be lefle weighty b 

Se fia i 

_, | his eighteenth part $8) —) > 
| and the lead by hish Some 

| eleventh part;where-": 
fore there may bee 
gathered in which : 
is the Gold, and in 
which is the /ead. 

But becaufe that this experiment in water 
hath diverfe accedents, and therefore fubje@ 
to a cautions and namely becaufe 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 without 

- weighing it inthe water : Now experience and 
| reafon fheweth us that twe like bodies or mag- 

nitndes of equall weight, and of divers mettalls, 
are not of equall quantity: & {ceing that geld is 
the heavieit of all mettalls, it will occupie leffe 
roome or place; from which will follow that 
the like weightof /ead in the fame forme, will 
-O¢cupie or take up more raome or place. Now 
let there be therfore prefented 2 globes or chefts 
of weed or other matter alike, and equall one to 
the other, in one ef which in the middle there 
is another Glebe or body of ead weighing 12 

| pound (as C,) andin the other a Globe or like 

body of gold weighing 12 pound (as B.) Now 
| ig 
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andto difcover in which the ge/d or /ead isin, | 

‘take a broade paire of Compaffes and clip one | 

‘towards the middle; that-fo'the points-of the | 

ju equilibriosicis cértaine that inthe other coffe
r | 

Mathematicall Recreation, 

it is fuppofed that the wooden globes or chefs 

are of equall weight, forme , and magnitudes 
Ay 

of the coffers or globes fomewhat'from the mid- | 

dleasat D; then fixe in the chef? or g/obeafmall [4p , 

peece of son between the-feet ofthe compal]es as # 

E K,at theend of which hanga weightG fothat |... ; 

the other end may be counterpoyfed, and hang via 

in aquilibro:& doe the like to the other cheff-or | 
globe. Now it that the other che/? or globe being | 
Clip{ed in like diftant from theend, and hang-| 
ing at the other end the fame weight’ G.there | 

be found no difference: then élipfé them nearer | 

tule b 

bp 
Compalfe may bee againtt fome of the mettell; hi 

which is inclofed: or juft againftthe .extremi-| 
fie of the gold as: inD, and {uppofe it hang thus |. 

is the /ead:for the points of the( empa]es being | 
advanced, as much‘as before, as at F. wbich BE: 
takés up a part of the lead, (becauifeit occupies | TG 
a greater place than the gold) therefore that | # 

fhalthélpe the weight G to weigh, andfownl} ? 
not hang in eqwilibrio except G-be placed ineare 
to F: hence we may conclude that, there is the 
dead : and inthe other cheft or £ lobe there 18 thé T 

gold, mines ai à te M 
the 

Fan 2 other 
outeE Ethel 

(EXAMINA? |bind 
Bit fa 
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Mathematical Recreation, 

RIERA 
EXAMINATION. 

F the two Boxes being of equal magnitude 
weighed sn the aire be found to bee of equall 

weight they [hall nece arily take up like place in 
the water, therefore weich allo one as much as 
another: heuce there is no poffibslitie to finde the 
inequallitie ofthe mettells which are snclofed in 
thefe Boxes in the water: the intention of Archi- 
medes #4 wot upor contrary mettells snclofed in 
equall Boxes, but confifted of comparing mettels, 
fimple in the water one with another : therefore 
thesuference ss falfe and abfurd: 

PROBLEM: XLII, 

Two Globes of diverfe mettles, (as one gold and 
the other copper ) yet of equall wei ght being 

put into a boxe a BiG. to finde in 
= which end the gold ot copper is, 

jé isdifcovered by the changing of the 
places of the two Bowles or Globes having 

the fame counterpoyfz H. to bee houng atthe 
| other fide asin A: and if the Gould which is 
the lefler Globe were before the neareft tothe 
handle D. E.having now changed his place will 
bee farcheft from the handle Ds Æ. as in Ka. 
| LR ES : * there 

| 
Il 
| 

| 



Mathematica Uf Recreation. 

: therefore the Center of gravitie of the two jy 
Globes taken together, fhali bee farther feparate 
from the midle ofthe (3 ©. 
handle (under which : 
isthe Center of gra- |” 
vitie of the Box):han 
ic was before, and {ees | 
ing that the handie ig. 

alwayes inthe midle- 
of the Gox,the waight 
NW. muft bee aug- 
mented, to keepe it 
in æquilibria: and by | 
this way one may | Liat 
know, that ifat the fecord time, the counter- | à 
poife bee toolight, itis figne that the Gosdd is |. 
fartheft off the handle, as atthe firftteriall 1¢ | 
was ncarelt, us 

oe 7 
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witl 

| 

Cer ee a 

| | Bele 
PRoe LEM. XLIIIL | 

| | | I dare 
+ How to reprefent diverfe forts of Raine= lis 

bewes here below. Ltée 
| “ em 

"He Rainebow is a thing admirable in the) he 
. world, which ravifheth often the eyes and } 4,; 

fpirits of men in confideration of his rich inter= | ya 
“mingled colours which are feene under the] 
cloudes; feeming as the gliftering of the Farres, | hy, 
pretious ftones, & ornaments of the moft beau=f 947. 
tious flowers:fome part of it as the refplendanc;.., 
frars,or asa roft,ar burning cole of fire: init one! 
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Mathematical Recreation: 
‘thay fee dies of fundry forts,the violer the blew > 

» the orton, the faphir,the jactnt, and the emeravd 
colours , as a lively plant placed in a greene 

Aoyle: and asa moft rich treafare of nature, itis 
4 high worke of the Saaze who cafteth hig 
fayes Or beames as a curious Painter drawes 
{trokes with his pentell, and placeth his co: 
lours in an exquifite fituation : and Salomon 
faith, Ecélef, 43. it is a chiefe and principal 

| Worke of God. Notwithftanding there is left 
_ to indaftrie how to reprefent it from above, 
here below, though not in perfection yet in 
part; withthe fame initermiiture of colours 
that is above. ik 

1,1 Have you not feene how by Oares of a Boate 
_ it doth exceeding quickly glide upon the water 

| with a pleafant grace? Arifforle {ayes that ic 
| coleureth the water and makes a thoufand a 

tomes, upon which the beames of the Senna 
reflecting makes a kinde of coloured Raintbow: 
Or may we not fee in bex/es or gardens of plea- 
{ure artificiall fountaines, which powre forth 
their droppie ftreamesof water, that being be . 
tweene the Sssse and the fountaine, there will 

| be prefented as a continuall Rainebow? Bat not 
thet to goe farther; I will fhew you how you may 
sai doc it at your doore, bya fine and facill experi- 

ment. | f 
Ul Take wate? in your mouth, and turne your 
ui) backe tothe Sane, and your face againft {ome 

“ebfcure place, then blow out the warer which 
sin your mouth, that it may bee {prinkled in 

jon] Mimall drops and vapours: yon fhall fee thefe 
1) | CONS RSS E 2 atomes : 

— 



Mathematical Recreation. 

atomes vapours in the beames of the Saune to 
turne into a faire Rabinebow, burallthe gricfe 

is that it lafteth not but foone is vanifheds 
But to have one more ftable and permanent 

in his colours, take a G/a(fe full of water and ex 
pofe it tothe Sune, fothat the rayes that pañle 

through ftrike upon a fhadowed place, you will 

have pleafure to fée the fine forme of a Raine> 

bow by this reflexion. Or take Trigoxall Glafe 

or (riftall Glaffe of diverfe Angles, and looke 

through it, or let the beames of the Suxne paffe 

through it, or with a candle lerthe appearan- 
ces be received upon a fhadowed place:you will 

have the fame contentment. nn 

PROBLEM. XLY, 

How that sf all the Powder in the world were ina 
slofed within 4 bowle of paper or glaffe, ana 

being fred ox all parts,it could not 
breake that bowle. 

F the £ow/e and the powder be uniforme in all 
his parts, thé by chat means the powder would | 

prefie and move equally on each fide, in which 7 
thereis no poffibilitie whereby it ought to be< | 
gin by one fide more than another. Now it is | 
umpoffible that the 4ew/e fhould bee broken tit 7} 
all hisparts: for they are infinite: PS | 

… Of like finenes or fubriltie may it be that 44 
bewle of tron falling from a high place upon 24 
plaine pavement of thin Glaffe, it wemENpO i 
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Mathematical Recreation. 

fible any wife to breake it; if the £ow/e were 
perfectly round, and the Glaffe flat and uni- 
forme inall his patts:for the 40%/e would touch 
the G/affe but in one point, which ts in the 
middle of infinite of parts which is about its 

neither is there any caufe why it ought more on 
one fidethan on another, feeing thatit may not 
be done withall his fides together ic may bee 
concluded as fpeaking naturally , that fuch a 
bow/e falling upon fuch a g/affe will not break it. 

 Butthis matter is meere Aferaphyficall, and all 
| the workemen inthe world cannot ever with 

alltbeir induftrie make à Éor/e perfectly round, 
or aG/affe uniforme. 

ProsLrem XLVI. 

To finde a number which being divided by 9 
there will remaine 1, being divided by 2, 

there will remaine 1; and [0 likewife 
being dividesby 4,5; 0r G6. there 
would frill remaine 1: but-be= 

ing divided by there... 
will renge 

Lu ae 
! LA 

(fs Siac CPE EE 

N many Authors of Arithmetieke this Pro- 
: Ablemeis thus propofed: A womde carrying 2 
eg ges to market inabasket, mett an unruly fels 
low who brodke them; who was by onder made ~: 

to pay for them: and the being demanded what: 
number fhe-had, fhce could not tell: but fhezwe 

: me Fr membred >" 
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Mathematical Recreatron.. 

membred that counting them by 2, & 23 there 
‘remained 1: likewifeby 3 and3, by 4 and 4, 
by § and 5, by 6 and 6; there ftillremained 1: 
but when the counted them by 7 and 7, chere 
remained nothing: Now how may the number 
of eg ges be difcovered? 

: Finde a number which may exa@ly be mea. 
fured by 7, and being meafured by 2, 3, 4,5, 
and 6; there will {till remaine a unity: multiply 
thefe #wmbers together, makes 762, to which 
adde 1; fo have youthe wamber, viz. 721: in 
like manner 3@1 willbe meafured by 2, 3,4, 5, 
6; fo that 1 remaines: butbeing meafuredby 7, 
nothing will remaine; to which continually 
adde 220, and you have other swmbers which 
wil! doe the fame: hence it is doubtfull what 
number thee had, therefore not to faileit muft 
be knowne whether they did exceed 400, 800, | 
&¢. in which it may bee conje@ured that it- | 
could notexceed 4 or 5 hundred, feeins a man 
Or wear could not carry 7 or 8 hundied egges; 
therefore the “umber was the former 301. 
‘which fhee had in her &asker : which being 
counted by 2 and 2, there will remaine 1, by 3 
and 3, &c. but counted by 7 and 7, there will | | 

ae Qk AROS. | 

! 



Mathematical Recreatson. 

dy PROBLEME XLVIE 

tre | One hada certaine number of crownes and coun- 
ther | téng them by 2 and 2, there refted 1: counting 

them by 3 ana 3, thererefted 2:connting them by 

th | 4.and 4, therereffed 3: counting them by § and 

45; 5. there reffed 4: counting them by 6 and 6, 
py there refed §: but counting them by 7 
hh Bee and 7, there remained nothing: 

‘ how many crownes might — 
15) Mw hee have. 
v7 : | 
y PTTHis Queftion hath fome aïlinitie to the 
ich * precedent, andthe refolution is almoft in 
jy | the fame manner: for here there muft be found 

a number, which multiplied by 7, and then divi- a | 
00, | ded by 2, 354553 6; there may alwayes remaine 

iv | a umber lefle by 1 than the divifor: Now the 

vn | firft number which arivesin this nature is 119, 

rn | unto which if 420 be added,makes 5 39, which 
ay | alfo will doe the fame: and fo by adding 420, 

je | YOU may have other vambers to refolve this 

13 | propofitions 

ill i PromLem XLVI, 

How many forts of weights in the leaft manacr 

muft there be to weigh all forts of things b¢- 

tmeene x pound and 10 pound, anafo 

vænto 12 1,4#4 364 pound. 

if | 'O weigh things betweene 1 and 40: take 

"À numbers intriple proportion, fo that their 

PA: iumme 
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Mathematical Recreation: 
fumme be equali, or fomewhat greater than 46; 
as are the: numbers 1.3,9.27. I fay that with 
4 {uch weights, the firft being of 1 pound, the 
{econd being 3 pound, the third being 9 pound, 

a «er age ; and the fourth being 27: any weight betweene 
I and 40 potind may bee weighed. Asadmit to 
Weigh 21 pound, put unto the thing that is to 
be weighed the 9 pound weghr, then intheo- 
ther dxhance put a7 pound and 3 pound which doth counterpoife 21 pourd and 9 pound: and 
if 20 round were to be weighed, put toit in the ballance 9 and 1 land in the other ballance put 
27 and 3, and fo of others. 

In the fame manner take thofe 5 weights, -1, 
3:9,27,81, you may weigh with them be- 
tweene 1 pound, and 121 pound: and teking 
thofe G weights, AS Ty 3: 9, 27,81, 243, you 
May weigh even from x pound unto 364 pound: this depends upon the property of -continued 
Proportionalls, the latterof which eontainine 
twice all the former. : 

PROBLEM MX. 

Ofadeceit(nll balance which beine empty feemes 
to be juf,becanfs it hangs in equilibria: ote 

a iftanding putting 1 2 pound in one 
balance, ana yh tthe other, NC 

well remaine in aquilibrio, 

À Riforlethaketh mention of this ballauce 
& 41h his mechanicke Quefions and faith that 

; A the 

bal 

th 
L then 

erat 

pro 
| not! 

D and 
D be 
D and 
A othe 
Lu 
Bcd f 
nya 

ie 
im thin Ï ‘ 



Mathematical reeveation: 
‘the Aderchants of putpofe in his time ufed them to deceive the world ¢ the fubtiltie or 

arme of the : 
craft of which is thus, tha a 
balance is longer than anothe by the fame Proportion, that one weight isigegapiethan a 
nother: Asif the beame weré23 inehès long, and the handle placed fo that 12 inches: thon. be onone fide of ee ia imac 
and rx inches on the} . 
other fide: conditio-l.:, ¢ 
nally that the fhorter; … £ 
end fhould be as hea). fl 
vy as the longer, a’ 
thing cafe to ‘bee LL 
done: then after-\ Ce 
Wards put into the 
ballance two unequall 
Weights in fuch pro- 
portion as the parts 
of the beame have 
one unto another, which ist2 to 11; but fo 
that the greater be placed in the éallance which 
hangs upon the fhorter part of the beamey and 
the lefler weight in the other balance: itis molt 
certaine that the balances will hang in «quilie- 
brio, which will feeme moft fincere and jut; 

| though it bee moft deceitfull, abominable, and 
ifalfe.” 

The reafon of this is drawne from the expes 
| siments 6fe-irchimedes, who fhewes thattwo Et 
| ancquall weights will counterpoyfe one gHo- 
ther, when there is like proportion betweene: 
| the parts of the Jeame (that the handle fepas: 

rates) 

mener 
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AtathematicallRecreation. 

yates) andthe 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; thereforeif there bea 

diverfitié of diftance that the balances hang 

fromthe handle, there-muft neceflarily bee an 

inequality of weight in thele 4allances to make 

them hang in equilsbrio,and to difcover if there 

be deceite, change the weight into the other 

ballance, for as foone asthe greater weight is 

placed inthe 6aBancethat hangs on the longer 

parts of the beame: it will weigh downe the 

other inftantly, ss 

OLE SE OY OA Oe a 

woe 
. 

PROBLEM. Le 

To heave or lift up a bottlewith a fran: 

Ake a ffraw that is not bruifed,: bow it that 

it make an Angle, and put it. ate the bottle: 
fo that the greateft Sr 
end bee in the necke: 
then the Reede being 
put in the bowed part 

make an Angle as in 
the. figure may bee 
feene ; then may you 
take the end which is 
out of the Bottle in 
your hand, and heave 
up the drt/es and it is 



ALathematicall Recreation. 

or {harper ; and the end which is bowed an 

ka | which comes out of the #ott/e. 
UN 
ea 
ake ProBzEem. LI, 

ie How in the middle of amood or defert, withous bi the fight oftheS nnne, Starres, Shaddow or 
oer Compaffe, to finde out the Nerth or 
‘i South orthe foure Cardinal points 

of the world, Eaft, Welt, Ge. 

~ [I is the opinion of fome, that the windes are 
| to be obferved in this: if ithe hot, the South is found by the windes that blow thac way, but | this obfervation is uncertaine and fubject to much error: nature will helpe you infome mea- hy | {ure to make it more manifeft than any of the 

i, | former from a tree,thus:cuta {mall tree of even | to the ground, and marke the many circles | that is about the fap or pith of the tree, which | feeme nearer together in fome part than in o- ther, which is by reafon of the funnes motion a- 
| bout the trees for that the humiditie of the | parts of the tree towards the South by the heat 
of the S#une is rarified and caufed to extend: 

| and the Suave not giving fuch heat towards the 
| North part of the tree, che fap is lefler rarified 
| but condenfed; by which the circles are nearer 
| together onthe North part, than on the South 
| part: therefore if a line bee drawne from the oh. | wideft 

fo much furer, by how much the Angle isacutet 

fy | proachethto the other perpendicular parts ‘ 
ig : CURE : 
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Mathematical Recreation: 
wideft to thenarrow- ith 
eft part ofthe et : 

North and South ofl: "! jf 
the world: Another " 
experiment may bec 
thus, take a {mall see. 
dle {uch 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 zeedle will by little and little 

turne to the Northand South points. But ifthe | 
needle bee great and willnot fwimme, thruft 
it througha {mall peece of corke or fome fuch | 
like thing, and then it will doethe fame: for | 

{ach is the propertie of res when it is placed | 
in <qulibrio, it flrives to finde out the Poles of | 
the word, or points.of North and South: in à | 
manner agthe magnes doth. 

EXAMINATION. 

Ere ts obfervable that the moyfture which |. 
ayaeth to the growth of the tree,ts dilated | 



Mathematical Recreation. 
that is more thinne,which doth eafily diffipate 

» and evaporate: which evaporation carries.a part 
\ | of the [alt with it; and becanfc that folidation or 

NN] cordenfatios, fo thas there is left bat a part of 
| the nourifhment which the heat bakes up and 

LM confumes: fo contrarily on the other fide the cou 
i denfation and refrictive quality of the moyfiure 
| caufeth leffe evaporation and perdition: and fa 

conjequently there remaines more nourifhmenr, 
which makes a greater increafe on that fide than 
onthe ether fide: for as trees have their growth 
in winter, becaufe their powers, and the/e of the 

not} eatthare fout up: fo in the fpring when their pow- 
ite | ers are open, andwhenthe fappe and moyftureis 
fhe | drawne by it, there is not [uch cold en rhe North 
tit | fide that zt may bee condenfed at once: Bat coma 
lich | trarily to the fide which is South, the heate may 
for| be Such, that in little time by continuance, this 

aced | m9 jure is diffipated greatly:ana cold is nothing ene 
lsol| bae that which hardnesh and contratteth the ae 
int} woyfure of the tree, and fo converteth it inta 

| wood, 
a TS ANP 24 A ——  — 

ud  -Prosrem. LIL 

j 
| 
t 

ce i | 

| 

| 
Three perfons having taken Counters, 

Cards, or other things, to finde how 
much each one bath taken. 

Cae the third party to take a samber 

| which may be divided by4,écas often as he 
À takes 4, let the fecond party take 7, and hs 
| | nr 
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firtt take 13, then caufe them to put them all 4g 
rogether and ‘declare the fumme of it: which ltt 
fecretly divide by 33 and the Qeoticnt isthe an 
double of the. x#aber which the third peffon: te 
did take. Or caufe the thirdto give untorhe | a 
fecond and firft, as many as each of them hath; |" 
then let the fecotid give unto the firft andthird, | pet 

ds many ds each of them hath: laftly letthe | © 

1. third give unto the fecond and firft, as many as 
i each of them hath; and thenaske how much | ml 

L one of them hath: (for they will have then all | bec 
| alike,) fo halfe of chat x#mber is the number tev 
| that the third perfon had at che firft: whith | _. 
| knowne allis Knownes | 

Li. Sr 0 
| hi . PROBLEME LIII, | | ! 
i A 2 ae | ee | 
Ne : How to make a confort of muficke of many parts. | 
EE with one voyce, or one inffrmment onely, | 
( RU à | 

| oe His Probleme is refolved, fo that a finger or i} 
| : player upon aninftrumenr, beneare an Echo | 
| al which anfwereth his voice or infirument;and it | tar 
| De) Rat be 4 F . | 4 

i ai the €cho anfwereth but once at atime, he may |} lil 
au : make a double; ifewice, then asriple; if three | sue 
| 4 | times, then an barmonse of foure parts; for it >| Wi 

| muft be fuch a one that is able to exercife both "| 
4! tune and note as occafion requires. As when he | 

| begins #r, before the Echo anfwere, he may be- |} tp 
Hy | gin /o/, and pronounce it in the fame tune that || ta 
A the Echo aafwereth, by which meanes you — | kel 
if, havea fi, agrecabk confort of mx/icke > then, 
nl CR Rs en 

. 

ee 4 Mt EE D rent 



Mathematical Recreation: 
inthe fame time that the Echo followeth, to 
found the fecond note fol, hee may found forth 
another /o/ higher or. lowerto makean eight; 
the moft perfect confort of wuficke, and {o of 
others; if he will continue his voyce with the 
Echo: and fing alone with two parts, Now ex- 

* perience fheweth this to be true, which often 
comes to pafle in many Charches s making one 
to beleeve that there is many more parts in the 
muficke ofa Quier, than in effeG truly there is, 
becaufe of the refounding and multiplying of 
the voyce, and redoubling of the Quire. 

Poets Me LIT]: 

To make or defcribe an Ovall forme, or that 
which neare refembles unto it, at one 

turning with a paire of common 
C ompaffes, 

Here is many fine wayes in Geometrical 
pratiices, to make an Ovall figure or one 

neare untoit, by feverall cewters: any of which 
Iwill not touch upon; but fhew how it may be 
done promptly upon one center only. In which 

| Twill fay nothing of the Ovall forme which 
| appeares, when one defcribeth circles withthe 

points of a common compaffes , fomewhat deepe 
upon askinne ftretched forth hard: which con- 
tracting it felfe in fome parts of the skinne ma- 

| Kethan Oval forme. Bot it will more evident- 
| lyappeare upon a colmmne or cylinder: if FE 
4 | ¢ 
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Mat hématicall Recreation. 

be placed upon it, then witha paire of ( ompa/- 
fes defcribe as it were a circle upon it, which 
paper afterwards being extended, will not bee 
circular but ovall-wife: anda paire of Compalfes 

may be foaccommodated that it may be done al- 
fo upona plain thus. As let thelength of the 0- 
val be H.K, falten2 pinnes or nayles nearë 
the end of that line as ( Li 
F. Gand take a threed 
which is double tothe 
length of G. H, or F.. 
K: then if you take à 
Compaffe which may 
have one foot lower 
than another, with a 
{pring betweene his 
degges: & placing one 
foot of this (ompa(fe 
in the Center of the’ . x 
Ovall,and guiding thethreed by the other foot 
‘of the Compaffes, and fo carrying it about: the | 
{pting will helpe to defcribe and draw theOvall | 
forme, But in ftead of the Gompaffes it may be 
done with ones hand. onely ,as in the figure may 
appeare- ! OO | ates Rad 

PRoBLEM, LY. 

Of a purfe difficult tobe opened, 

T is made to fhutañd'open with rings: firlk 2] 
Lac cach fide there is a {trap or ftring,as 4 ÿ “I os 0 end 

ès 



Mathematical Recreation.! ) Hi 
1. | and CD,at theend of which are 2 rings B&D, il 
A and the ftring C D paffeth through the rizg 2, i} 
‘|’ fo that it may not come out againes or be parted ll 
! | one from another: and fo that the. ring 8, may | 4 | flide up and downe upon the {tring CD, then |} 
| over the perfs there isa peece of feather €. F. 
1 G, H, which covers the opening of the parfé, He 

and there, is anotherl ey os ee ati 
peece of leather oi. ’ | if 
Æ. which _ paffeth | 
through many veges; |. pence : 

LA towardsthe end, fo |." ## : | ji 

/ | great that the ftring | ee ae sa | a 

—| B.C. may flide inte . EE ae | wd 
it: Now all'the cafe tt cadan door Wir 
nivg Or craft is how : .: ater op a ome 

to make faft or to o: 
| penthe p#rfe, which nn, 3 nae 

it | confifts in making the ftring B.C. flide throwgti ae 
it | the fide at 4; therefore bring downe B. to, uu 
jh | then make the end J. paffe through the ring B:. ot 
jt | and alfo D.with his ftring to paffe through the ae i | 

my | Mit Z, 10 {hall the pur/é be faft; and then may the. Ont 
| ftrings be put as before: and it will feeme difis | 
| cult to difcover how it was done. Now to open 

"| the pyr/e, put through theend/. throughthe = it 
| #sng B, and then through the flit J; by which a in 
:you put through the fing D C:byt is way ; jf 
| the p#rfe will be opened, ” RAS il 

Il b Pro it ; 
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ES TR OB L'E Ma EVI.> mort 
Bee a oss oh. ae whi 

Whether 683 more hard and admirable without: | fy it 
.C OPA esta make a perfect circle; or being | fina 

| wade to fade out the Center of tte I righ 

T is faid that uponatime pat, two Afathe- | jh 
maticians mecte) and they would make tryall | seh 
of their induftry : the One made inftantly a [top 

perfect circle without Compaffes, andthe orher fin 
immediately pomted out the cester cheréof | min 

| with thépoint of a needle*"now which 18 the 
© chiefeft action: it feemes thétirft; for to draw 

the moft notlelt figure upon a plane Table | the 

Te NA CE NET 

Er - 

pos 227 oe a 

| lr minde, is full ofadmitatioh”" to finde thé center be 

' | is but to finde out only onépoint,butto draw a | {fe 

bas round there muft.be almoft infinite points, e-:| dey 

i quidifiae from the'center or middle: ‘that in | 
conclufion itis both the-circle and the center | 

À rogetüer “Dur contrarily it maydeéme thatto | — 
ane | finde the center is more dificult, for whatatten- | 

thal tion, vivacitié, and fübtilriémuit theré be th the | 
#1  Tpiri, in the eye, in the hand, which willchufe | , 
a | thetrue poine amongft 4 thoufand other points? || 
Ha. _ Hethat makes a civclekeepes alwayes the fame | 

a 

. i eer oe z d É rs DOS ré «FT 

1.1 diffances ahd is ghided’ by'a halfe diftance to | 
i 3 il f Pigs Fa v Rae re y hp were 1 lg À His 7 { ee 

cf) finith the reft; but'hé that muft finde the center, | ; : 

| 
| 

He muit in the fame time take heed to the parts a+ {| , 
i bout it, and choofe one onely point Which is | i | Mi | equall diftant from an infinite of other points, | | whtichare in the cirenMference : which is very |. 

| 



Mathematical Recreation. 

difficult. rifferle confirmes this amonsft his 
moralls, and feemes toexplaine the dithcultic 
which ts to be found in the middle of vertue; 
for it may want a thonfand wayes and be farre 
feparated from the true center of the end ofa 
right mediocritie of avertuous action: forto 
doe well it muft touch the middleipoint which 

|| is but one, and there muft be a true point which 

| makeup 15 to each of the points of his Cards; 

_ refpects the end, and thats but one onely. Now 
to Judge whichis the moft difficulrs as before 

isfaid, either to draw the round or to finde the 
center: the round feemes to be harder than to 
finde the center, becaufe that in finding of it, it 
is done at once, and hath an equall diftaut from 
the whole: But as before to draw a round there 
is a vifible point imagined, about which the 
circle is to bee drawne. I etteeme that it is as 
dificult therefore if not more, to make the cir- 

_ ele without a center, as to finde the middle o 
center of that circle, 

ee 

PROBLEM LVI. 

Any one having taken 3 Cards, ta finde how 
many potkts they containe. 

TT ‘His is to bee exercifed upon.a full packe of 
Cards of 52, then let one choofe any three 

at pleature fecretly from your fight: and bid 
him fecretly acconat the points in each Card: 
and will him to take as many Cards as will 

G 2 then 
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Mathematicall Recreation, 

then will him to give youthereft of the Cards; Hite
 

for 4 of them being rejected, the reft fhewes 
the number of points that his three (ards 
which hie tooke at the firft did containe. As if ! 

A | 
the 3 Cards were 7, 10, and 4; now 7 wants of | 
15,8:take 8Cards therefore for your firft Card: | 
the 10 wantsof 15.5, take 5 (ards for your | 
fecond Card : laftly 4 wants of 15,11, take 11 
Cards for your third Card, and-giving him the 
reft of the (ards there willbe 25; from which 
take 4, there remaines 21: the number of the | 
three Cards taken, viz. 7,10; and 4. 
W hofoever would praétife this play with 4, | 

5,6,or more Cards, and that the whole num- | 

ber of (ards be more or leffe than 52; and that | 
the terme be 15, 14,12, &c. this generallrule | 
enfuing may ferve: multiply the terme by the 
number of (ards taken at firft: tothe product | 
adde the number of Cards taken, then fubtract 
this fumme from the whele number of Cards; 1 
the remainder is the number which muft bee 
fubtraéted from the {rds, which remaines to 
make up the game: if there remaine nothing 
after the /zb/Prattion, then the number of cards 
remaining doth juftly fhew the number of 
points which were in the Cards chofen. If the 
fhbffrailiôon cannot be made, then /vbtra the . 
number of (ards from that number, and the re- À 
mainder added unto the (rds chat did remaine, 
the fumme will be the number of pointsin the 

' Carastaken, asif the Cards were 7,10, 5, 8, | 
and the terme given were 12; fothe firft wants || 
5, the fecond wants 2, the third wants 7, and 

the 

pat 

cre 
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Mathematical Recreation, 
the fourth wants 4 (ards, which taken, the 
party gives you the reft of the Cards: then fe. 
cretly multiply 12 by 4, makes 48; to which 
adde 4the number of Cards taken,makes 52, 
from which 52 fhould bee taken, reft nothing: 
therefore according to the direétion of the re- 
mainder of the Cards which are 30, is equall to 
the points of the foure (47rds taken, vz.7, 10, 
5,8. Againelet thefe five Cards bee fuppofed 
to betaken, 8,6, 10, 3,7; their differences to 
:15,thetermesare 7; 9) 5,122.8, which number 
of Cards taken, there will remaine but 6 Cards: 
then privatly zwltiply 15 by 5, makes 75, to 
which addes makes 80, from this take 52 the 
number of Cards,reft 28, to which adde the re- 
mainder of Cards,make 34: the fumme with 8, 
6, Io, 3 575 | 

PROBLEM. LVII, 

Many Cards placed in diverfe rankes, to 
finde which of thefe Cards any one 

hath thought. | 

wrtAke 15 Cards and place them in 3 heapes 
at ranke-wife,s ina heape: now fuppofe 

any one had thought one of thefe Cards in 
any one of the heapes, it is eafie to finde which 
of the Cards it is, andit is done thus: aske him 
in which of the heapes it is, which place in the 

my | middle of the other two: then throw downe 
veh the (ards by 1 and 1 into three feverall heapes 

in ranke-wife, untill all be caft downe;then aske 
Bese | G3 him 
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Mathematical Recreation; 

him. in which of the rankes his Card is: which 
heape place in the middle of the other two 
heapes alwayes; and this doe foure tinies at | 
leaft, fo in putcing the Cards alogether, looks 
upon the Cards, or let their backebee towards 
you, and throw out the eight Card: for that, 
was the Card thought upon without faile. 

a= es 

Progpiuem. LVIII. 

Many Cards being offered to Sundry per fons, 
to finde which of thofe Cards any 

one thinketh upon. 

Dmit there were 4 perfans, then take 4 
(ards and fhew them to the firt: bid him 

think one of them,& put thefe 4 away;thentake 
4 other ( ards and fhew them in like manner to 
the fecond perfon, ‘and bid him thinke any. one ! 
of thefe Cards: andfodoeto thethird perfon, | 
and fo the fourth, &c. Then take the 4 Cards | 
ofthe firft perfon,and difpofe them in 4 rankes: 
and upon themthe 4 (ards of the fecond per- 
fon; upenthem alfo thefe of the third perfon,& : {| 
laftly upon them thefe of the fourth perfon: | 
then fhew unto cach of thefe parties each of 
thefe rankes, and aske him if his Card be in it 
which be thought: for infallibly that which the 
firft partie thought upon will bee in the firft 
tanke, and atthe bottome; the Card ofthe fe- 41 
cond perfen will bee‘in the fecond ranke: the 
Card of the third:thought upon will be in 4 

| thir 



Mathematical Recreation. 

third ranke, and the fourth mans:Gard willbe 
in the fourth ranke;.ahd,fo of cthens:, if there 
bee more,perfons:ufe che fame methode: This 
may be practifed by other'things; jranking chem 
by certaine numbers: allotted to peeces of:mo- 
ney, or fuch like things;’ | 

a re À rene to 

P Row LEM LIX.r 

How to make aninftrument tachelpe beas 
‘ring, a Galilens made to belpe 

the fichr. dicot 

Hinkenetthatthe Afarhematiokes (which 
, 8 hath furnifhed us;with fach- admirable 

helpes for feeing) ts-wanting for that of 
hearing: its weil :knowne that long traxkes or 
pipes makes one heare well farre off jand experi- 
ence fhewes us that in certaine places of che 
Arcades in a hollow vault,that a man {peaking 
but foftly at one corner thereof, may be audi- 
bly underftood at the other end: notwith{tan- 
ding thefe which are betiweené the parties can- 
not heare him{peake atvalls :And'iwis a general 
principle , thatepspes::doe greatly Felpe to 
{trengthen che activitie of naturall caufes: we 
fee that fire contracted in a pipe, burnes 4. or 5« 
foot high,which would fcarce heat, being in the 
open aire: the rupture or viclenceof water iflu- 

_ Ingoutofa fozntaine,fhewes us chatwvater be- 
| ing contracted into a pipe, canfeth a violence in 
| its paflage. The Glaffes of Galilens makes us 
| ae Da Ne 



“Mathematical Recreation. 
‘fee how ufefull pipes or trunkes are to make | 
the light and {pecies more vifible, and propor- | 
tionable to oûr eye. It is faid that a Prince of | 
Jtaly bath a'faire ball, in which he can with fa. | 
cility- heare diftin@ly the difconrfes of thefe | 
which walke in the adjacent gardens, whichis 
by ecrtaine veflels and pipes that anfwere from 
the gardes to the hall. Vitruvins makes mention 
alfo of {uch veflels and pipes, to ftrengthen the 
voyce and action of Comedsans : and in thefe 
times amongft many noble perfonages, the new 
Kinde of trankes arenfed to helpe the hearing, 
being made of f/ver,copper, or other refounding 
material; in funnell-wife putting the wideft end 
to him: which {peaketh, totheend to contract: 
the voyce , that fo by the pipe applyed to the 
care it maybe more uniforme and leffe in dan- 
ger to.diffipate the voyce, and fo confequent- 
ly more fortified. ee ae : RN RS 

© ere enemas inenate or) Etna PTE à à GE 
à DRE ue — oul à ee ne 
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PROBLEM. LX, 

- Of a fine lampe which goes not ont, though 
one carry st in ones pocket: or being 

routed upon the ground will 
frill burnes 

# T muft be odferved that the veffell in which - | 
the ey/e is put iato, have two pinneson the | 
fides of it one againft another , being. inclu- . 

ded within accle: this cércle ought to have | 
two other pinnes, to enter into anethercircle.of | vi 
ae iin eee hie : brafle, J), 



Adathematicall Recreation. 89 
ak |. braffe, or other follid matter: laftly this fecond 
we. | circle hath two pinnes which may hang within 
if | fome box to containe the whole lampe, in fuch 
i | manner, that there be 6 pinnes 1n different po- 
ne |. fition: Now by the aide of thefe pegges or 
his} pinnes, the lampe that is in the middle will bee 
om | -alwayes well fciruated accordingto his Center 
tin | of gravity,though it | 
te | bee turned any way: 
ke | though if you endea- 
cy | vout to turne it up . 

yall 

dis : 
Pas: * 

lee 
4 ? sud 9, 

ee __ 

ng, |  fidedowne, it willli 
ing |  Jevell: which is pleak \ XX y Jody) 
md} fant and admirable to |. 0 U4 | 

at | beholdtothefe which. SY 
the | know not the caufes 3 — 

And it is facil &om 
this tomake a places 
seft quiet in, thor | 
there bee great agitation in the outward parts. 
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PROBLEM. LXI. 

> 

e Any one having thought a Cara among # ei 

many Cards, bow artificsally to ef 

difcover st ont. Î 

Qu hi 
hich D TE any number of Cards as 10, 12, &c.and 1 

the À open fome4 or 5 tothe parties fight, and si 

de bid himthinke one of them, but let him note i 

me whether it be the firft, fecond;third, &c. then fl. 

with promptneffe learne what number of (ards 

bank | : you 
Dieu. - 

oe 

2 ss ai aha ae > ote ail 

OG PR pos = et monnaie mont vs Aer ee 
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… Mathematical Recreation. 

that were at the bottome, account backwards 
untill you come toit : fo fhall you eafily take 
out the Card that he thought upon, 

Soran FRE 

PRoBpLEM. LXII, 

Three momen A.B. C. carryed apples to a mar- 
ket to fell, A had20;B. 30; ana (. 40; they 

_ fold as many for a penny, the one as the 
other: and brought home one as 

. much money as another, 
how could this be, 

Tus anfwere to the Problème is ealie, as 
fuppofe at che beginning of the market: 4. 

fold her apples at ar, DAS LEE A" 
penny an apple: and’ 3 and sa à. 46. 
fold but 2.which pes pr FA ree «+ Tae: > Ls ae ; . 
2 pence, and fo thee! 25 Rae 59 ts 6. | 

Il 

had 18 lefrcbur.Bfold 7 Frçareôrs 1e) 
417. which was 17 (its “yd OWA vin de | 
pence, and {o had 13. 7 y 
Left: ©. fold 32 which, - 
Was 32 pence, and fo 
had 8 apples left: then 
“4. {aid {he would not 
fell her apples fo 

I of m 

' 

| cheap 

| pence 

the fe 



Mathematicall Recreation, 
|! cheape, but would fell them for 3 pence the 

peecé, which fhee did : and fo her apples came 
to 54 pence, and B.having left but 13 apples 
fold them/at the fame rate which came to 29 nt 
pence: and laftly (. had but 8 apples, which at 
the fame rate came to 24 pence: thefe fummes 
of money which each others before received 
come to 5 6 pence, and fo much each one recei- 
ved; and fo confequently brought heme one as 

- much as another. 

Prospirem. LXII, 

Of the properties of fome numbers. 

É [rft, amy two numbers is juft the fumme of 
an “umber that have equall diftance from the 

halfe ofthat ember: the one augmenting, and 
the other diminifhing, as 7 and 7, of 8 and6, 

of gands, of 10 and 4, of 1 band 3,0f 12 and 

| 2,0f 13 and 1: asthe one is more than the halfe 
theo heris leffe. 

the 9" booke of Enclide. 

… Secondly, itis difficult to finde two numbers 

whofe fumme and product isalike, (chatis Jif 
| the ##mbers be multiplyed one by another, and 

added together will be equall: which two ###- 

| bers are2 and 2, for to multiply 2 by 2 makes 
4, and adding 2 unto 2 makes the fame: this 

property is in no other two whole numvers, 

but in broken x#mbers there are infinite, whofe 

fumme and produc will bee equall one to anc- 

ther, As Clavius hewes upog the 36 Pre, of 

Thirdly, 

91 
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Mathematical Recreation, 

Thirdly, the numbers 5 and 6 are called cit= 
cular z#mbers, becaufe the circle turnes to the 
point from whence it begins: fo thefe numbers 
multiplyed by themfelves, doe end alwayes in 
5 and 6, a8§ times 5 makes 25, that apaine by 
s makes 125; fo 6 times 6 makes 36, and that 
by 6 makes 216, &c. | 

Fourthly, the samber 6,isthe firft which 4- 
rithmeticianscall a perfect number that is,whofe 
parts are equall unto it, fo the 6 part of it is 1, 
the third part is 2, the halfe is 3, which are all 
his parts: now 1;2,and 3, isequallto 6. It is 
wonderfullto conceive that thereis fo few of 
them, and how rare thefe xumbers are, fo of 
perfect men: for betwixt I & 1@00000000000 
#umbers there is but ten, that is; 6,28, 486. 
8128 120816. 2096128. 32550336. 
536854528.85 89869056, 1374386913 28: 
with this admirable property, that alternately 
they end allin 6 and 8, & the twentieth perfect 
number js 1511157274515 53768931328. 

Fiftly, the number 9 amongt other privie 
ledges carries with it an excellent property, for 
take what x#mber you will, either in grofie or 
in part: the nines of the whole or in its parts: | 
rejected, and taken fimply will be thefame, as | 
27 itmakes 3 times 9, fo whether the nines bee 
reje&ed of 27, or of the fumme of 2 and 7, it 
is allone: foif the mines were takenawayof | | 
240. itisall one, ifthe nines were taken away 
of 2,4, and o; for there would remaine 6 in 
either: and fo af others. é 

Sixtly, 11 being multiplyed by 2,4, 5,6, 7» 

Op: 
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Mathematicall Recreation; 

8, Or 9, willend and begin with like #smbers: 
{0 11 multiplyedby 5 makes 55: if multiplyed 
by 8, it makes 88, ec. | 

Seventhly, the numbers 220 and 2 84 being 
unequall, norwithftanding the parts of the one 
axmber doth alwayes equallife the other #4» 
bers fo thealliquot parts of 220 are 110,54,44, 
22,20, If, 10, $,4,2,1, which together makes 
284: thealliquot parts of 284are 142, 71, 4, 
2,1, which together makes 220, athing rare 
and admirable, and difficult to finde in other 
numbers. | 

Eightly, the uumbers 3,4, <, (found out by 
Pythagoras) have anexcellent property in ma- 

| king of rectangle Triangles: upon which the 
47 Pro: of the firlt booke of Esclide, was 
grounded,that the /quare of the Hypotenufe in 

| any fuch Triangle, is 
| equall to the /quare en 
| of the other two. : Zi, Aw ay 
| Gdes: that is 5, the. = ‘A Fs te | vi 
| Hypotenufe maulripiy- i ee 3 € x) 10 =e 

| edin $ makes25,and' . 
| 4 multiplyed in 4,. 
| makes 16, and 3 |. 
à multiplied in 3,makes 

| 9: but 9 and 16 is e- 
| qualltozs: or ifthefe 
à numbers 3, 4,5, bee 

M} @ 

ons 

doubled, wz. 6, 8, 
Tos the fquare of ro is equall to the fquare of 
8 and 6, viz. 10 times Io makes 100, and 8 
times 8 makes 64, and 6 times Gis 36; which 

36 

Oe ne es RES 2 are ae 
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Mathematicall Recreation. 

36 and 64, puttogether makez'100 as before: 
and fo may they be Tripled, Quadrupled, co | 

The ufe of thefe numbers 3,4,5, are mani 4 
fold, but it may bee applied thus, for the helpe * 
of fuch which plot ont gardens , houfes, en- 
campe borfe or foote,&c. Example, take cords: 
one of 5 yards, another 
of 3 yards; or the dou 
ble, triple, decuple 
ec. Or all in one line:! 
and make knots at the} 
tearmes of thefe mea-| _ to a. 
fures ; fo thefe three) | “78472 93° 

- pats willmakearighy - ” | 
angled Triangle, as AT US 
Bo Cand it is cafe 
withethis Triangular 
cord to plot out a gar- 
den plots a fquare bzil- | )theun 
ding plot, or other long fquare. As fuppofe |r 
there is a figure E. D. G. F. tobee plotted: E. | ded 
D, of 60 yardes broad, and D.G. 100 yardes || likey 
long. “Pirft meafure out E. D.,60 yardes, and | 
at E.and D. placetwo pinnes or pegges; then at | 
ÆE. place the angle of your Trsangular cord B, ‘| 
and let the line of the Triangle A.B, beinthe || | 
line E. D: which fuppofe ate 4: make the cord | 
A.B. faftin E.and 4, then putthe ether two | 
cords of the Triang/e untill they meete, which || 
willbein C, amd place a pegge at C: take after- |) 
wards ailong serd, and by the points E. and C, A] 
augment itunto F. 100 yards from E,and at F,)) 
place a pegges then at F, apply your T: en | 
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Mathematical Recreation. 

& | cord as you did at €, and fo may you draw the 
“| line F. + Gas long as E. D,viz. 60 yards. Laftly 
ik # itiseafie to drawthe line G. D, and fo the re- 
1. ctanguled figure or long fquare (hall be plotred, 
a | whotebredth is 60 yards, and length 100 yards 
i; | as was required: and roexamine this, meafute 
it) E. G,thenif F. D.beas long, the figure istrue: 

| otherwife it is defective and may cafily bee a+ 
| mended. 

11 If one bee taken from any fanart number 
| which is odde, the mare of halfe of it being 

added to the firft (gare, will make a fgware 
number. 
The /gnare of halfe any even number fa. à 

f being addedto that even ###ber makes a /quare 
_ number, and the even number taken from it 
leavesa fatare number, 

+ Ifoddexumbers bee continually added from 
the usitie fucceffively, there will bee made all 

my Jaxere numbers, andif cabicke numbers bee ad- 

RE ded fucceffively from the unitie, there wi ill bee 
oj likewt'e made (quare uumbers, 

| 
e's | | 

1BE a PROBLEM, LXV, 
1 thee 
cord 
tO 
it | 

| { Speake not here of a common ‘Lampe omich 

Cardanas writes upon in his book de fabriti- 

| tate, for thats a litle vefelfin collumne- “wiley 

"W hich 

oe 
. = 

of an excellent lampe whit b ferves. or fat 
moe it [elfe with oy ee, and. burnes 

, long time. 

ol 

# i | 
| 
| 
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Mathematicall Recreation. 
, which is full of oye, and becaufe there is but 
one litcle hole at the bottome neare the weeke 

or match; the oy/e runnes not, for feare that R° 
there be emptinefe above: whenthe match is 
kindled it begins to heat thelampe, and sarifye 
ing the oy/e it iffueth by this occafion; and fo. 
fends his more airie parts abovetoayoide vas | 
cuitie. recs eee 

But that which 1°: 
here deliver is more! 
ingenious, the princi= 
pall peece of which is 
a veffel as C.D:which |, 
hath: neare the bot- 
tomea hole, anda funs| 
nell or pipe C: & then | 
a bigger funnel 
which pafleth through 
the middle of the ve/- 
(e#, having an cpening ; 
at Denearethe € top, and anotherat the, bots 
tomeasat £, neare the veffell under it, fothat 
the pipe touch it not: the veffel being thus 
made, fill it with oy/e;and opening the hole C: 
the oy/e running out will ftop the hole at £: or 

A 

Ren, 
ae Py 
x 

throwing in oye into the ve (fell underneath, un | 
till Z. bee ftopped; then the oy/e at (. willnot 
runne : becaufe no aire can comie into the pipe 
D. E. Now asthe oy/e burneth and confumeth 
inthe veffell 4. 2. the hole at €, will begin to 
be open,then immediatly will C.begin to cuane 
to fill up AZ: and E being ftopped with the 
oyle, che oyle at (. ceafeth to run, ; 

) 
Ida 
LAtrike 
| Math 
| monf 
Las lo 
| 

| cet 
| fre 



Mathemasicall Recreation: 
taine that fuch a dampe the Athenians 

lafted a whole yeare without be- 
: 1? which was placed before the fta- 

if Adimerva, for they might puta certaine 
fx |L quantitie Qf oylein the dampe C.D,and amatch 

b |. to burne withoutbeing confumed: {uch as the 
naturallifts write of, by which the /ampe will 

. |: furnifh it felfe and fo continue in burning: and 
| here may be noted thatthe ey/e may be powred 
| M. inatchetop of the veffef at a little hole, & then 
| It made faft againe chat the aire get not in. — 

PROBLEM LXV. 

‘Of the play at Keyles or nine Pinnese 

Ou will fcarce beleeve that with one bowlé 
and at one blow playing freely , one may 

{trike downe all the Keyles at once: yet from 
Mathematical principles it is eafie to bee des 
monftrated, that if the hand of him that playes 
was {o weil aflured by experience, as reafon in- 
 duceth one thereto : one might at one blow 
| ftrike downe all the Keyles, or at leaft 7 or 8, 
-orfucha number as one pleafeth. ; 

For they are but 9 inall difpofed or placed 
ina perfect /quare , having three every waye 
| Let us fuppofe then that a good player begin- 
| ning to play at 1 fomewhat low, fhould fo 

J | EE eee {trike 
» | 

| 
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98 Mathematical Recreation. 
{trike it, thatitfhould  : | 
firike downthe Keyles 
3 and $s, and thefe 
mig ht in their violence 
{trikedown the Keyles 
3, 6; aid 9: and the 
bowle being in motion; 
may {trike downe the. 
Keyle 4, and 7; which 
4 Keyle may ftrike the 
Keyle 8? and foall the 
9 Keyles may bee ftri- 
ken downe, at onces 

PROBLEM. LXVI. 

Of Spectacles of pleafures 

Sis Spettacles of blew, yeallew, red ov 
aD greene colour , ate proper to recreate the | 
fighr, and will prefent the objects died inlike | 
colour that the G/affes are, onely thofe of the 
reewe doe fomewhat degenerate; inftead of 

f{hewing alively colour it will reprefenta pale | 
dead colour, andit is becaufe they are not dyed - 
greene enough, or receive not light enough for 
greene: and colour thefe images that pafle 
through thefe Gaffes unto the bottome of the | 
Cyceo | 

EXAMINA: |? 
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SURMISE INS 
EXAMINATION. 

x ] T i tertaine that not onely Glafles dyed green, 
| but all other Glafles cclourcd syeeldes the ape 

pearances of objetts ftrong or weake in colour at 
cording to the quantity of the dye, more or leffe, 
ws one being very yellow, another a pale yellow: 
ncw all colours are sot proper to Gates to give 
colour, hence the defect ts not that they want 
facultie to recesve light, or refift the penetration 
of the beames, for inthe fame Glafles thofe which 
are moft dyed, gives alwayes the objetls more 
high coloured and obf[cure, and thofe which are 
leffe dyed gives them more pale and éleare: and 
this w daylÿ made manifelt by the painting of 
Glafle, whsch hinders more the penetration of the 

| Light than dying doth , where all the matter by 
Kel fore zs forced into the Glafle,/ eaving tt 18 all parts 

transparant, ae 
Spectacles of Cryftall ést with diverfe Angles 

dimond-wife doth make amarvelous multiplica- 
tion of the appearances, for looking towards 4 
houfe it Gecomes 4 4 Towne,4 Towne becomes 
like a Citie,ax armed man [eems as 4 whole com: 

| pany cased foly by the diverfity of refractions, 
| for as many plaines as there are onthe out [ide of 
|- the Spectacle, fo many times will the objeët be 

multiplyed in the appearance, becaufe of diver{é 
images caft intotheeye. | Re 

i es ae Thefe 
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| Thefe are pleafurable Spectacles for avaritia 1 
ous perfons that love gold and filver, for one 
peeve wil feeme many , or one heape of money 
will feeme as a treafury: but all the mifchiefe x, 
be will not have his end'in the smjoying of it, for 
indeavoring torakg it, it wil appeare but aden 
ceitfull image, or delufion of nothing. Here may 
you note that ifthe finger be directed by one and 
the fame ray or beam which pointeth to one the 
fame objet then at the fir you may touch thatvie 
fibleobjett without being deceived: etherwife you 
may faile oftenin touching that which you [ec 

eA gaine there are Spectacles made which 
doe diminifh the thing fèene very much, and 
and brings them to a faire perfpellive forme, | 
efpecially if ene looke upon 4 faire garden plot, 

a vreater walke, # flately building, or great 
court, the induftry of an exquifite Painter cannot 
come neare to expreffe the lively forme of it as 
this Glafle willreprefent it ; you wi have plea- 
(ure tofteit really experimented, andthecaufe | 
of thists, that the glaffes of thefe Spectacles are 
holow' & thinner in the middle,than at the edges 
by which the vifuall Angle is made leffer : you 
may obferve a further fecret in thefe Spectacles, 
for in placing them upon a window one may fee | 
thofethat paffete and frein the ffrects, without 
being feene of any; for their property isto raife 
up the objelts that it lookes upon. : 
Now I would sot paffe this Probleme without 

Saying fomething of Gallileus admirable Glaffe, 
{or the common fimple perfpettive Glafles give | 
toaged men, bwt the eyes or fight of young we HAS AMI ae Nd : 

on : Re 



Mathematical Recreation. 
but this of Gallilens gives a man an Eagles eye, 
or an eye that pearceth the heavens: firft it difco- 
vereth the fpottie and foaddowed opacons bodies 
that are found about the Sunne, which darkeneth 

and diminifheth the fplendor of that beautifull 
and fhisining Luminary: /econdly, it foewes the 
new planets that accompany Saturne avd Tupiter: 

«thirdly, in Venus 6s feene the new, full,and quar. 
tall increafe; as in the Moone by her feparation 

_ Srone the Sunne:fourthly the artificial flritlure 
_ of this inftrument helpeth us to fee an innumera- 
ble number of flars which otherwife are obfcured 
by reafon of the naturall weakeneffe of our fight, 
jee the farres i” vialactea are feene moft appa- 
rantly; where there [vemes no Barres to be, this 
inftrument #4kes apparantly to be feene, and 
further delivers them to the eye in their trne and 
Lively colour, as they are inthe heavens : in 
which the fplendor of [ome is as the Sunne 12 his 

wmofe glorious beauty. This Glafle bathalfo a 
moft excellent ufe in sbferving the body of the 
| Moone in time of Eclipfes, for it augments it 
manifold, and moft manifeftly foewes the true 
forme of the cloudy fubftance inthe Sunne; and 
by it ss feenewhen the foaddow of the earth be- 
gins to eclipfe the Moone, and when totally fee 
zs overfwaddewed: befides the celettiall ufes 
which are made of this Glafle, it bath anather no. 
ble property; it farre exceedeth the ordinary per 

| fpettive Glaffes, which are nfed to fee things re- 
D mote upen the earth, for # this Glafle reacheth 
à #p tothe heavens and excelleth them there in 
0 his performance, fo onthe carth it claimeth pree 

Be 3. Hors 

ee ee ee 



102 Matbematicall Recreation: 
‘heminency.: for the objets which ave fartheft 

remote, and moft obf{cure, are feene plainer thar 
thofe which are necre at hand, {corning as st were 

all fmall and trivial fervices, as leaving them 
to an inferisur helpes great #[e may be made of 
this Glafle in difcovering of Shippes, Armies, 
&c. Now the apparel or parts of this inftrument 
or Glafle,is very meane or Smple, which makes 
itthe more adnurable ([eeing it performes [uch 
great fervice) having but a convex Glafle thick: 
eftin the middle, to anite and amalfe therayes, | 
and make the object the greater: to augmenting 
the vifuall Angle, as a/fe a pipe or truncke to a- 
maletheSpecies, and hinder the greatnes of the 5m 
light which is about tt: (to fee well,the object J bn 
mutt be well inlightened, and theeyeinobfcu- sin 
ritie;) then there is adjoyned unto it a Glafle | ti 
of a foort fight to diffinguifh the rayes , which Wax 

<a | : the other would make more confufed sf alone, As | fre 
| aa Sor the proportion of thofe Glafles to the Trunke | ch 
ra though there be certaine rules to make them, yet | the 

ee | at 1s often by hazard that there ts made an ex. | the 
| celent one, there being [a many difficulties in | yet 

t be aëtion, therefore many oug bt te be tryed, fee~ | tet 
| ang that exact proportion, ie Geometricall cal- | frog 
(i culation caunot ferve for diverfity of fights ix | | 

4 i a the obferyation. | | de 

PRoz- | 
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Mathematical Recreation. 

PROBLEME LXVIL 

Of the eAdamant or Magnes, sna the | 

needles touched therewith. 

| V V Ho wonld beleeve if he faw not with 
i. his éxes that ancedle of feel being once 

touched with2h¢ magres, turnes not once, not 

| é as long as the world lafterh; his end 

towards the Norbh and South, yea though. one 
* remove it, atid turne ic from his pofition., 1€ 

will come againe to his points of North and 
South. Who would have ever thought that a 
brute ffone blacke and ill formed, conching 2 

ring of tron, fhouid hang itin the aire: and that 
ring {upport a fecond, that to fupporta third, 
and founto 10, 1 2, or more, according to the 
ftrength of the wagnes; making as it were 4 
chaine without aline, without fouldering toge- 

ther, or withont any other-thing.te fupport 

them onely;buta moftoccult and hidden verti es 
yet mot evident in this effect: which penitra- 

teth infencibly from the firft to-the fecond, 
from the fecond to the third, rc, : | 

. Is it not a wonder to {ee that a needle touch- 
ed once will draw other needles; and fo a #47, 
the point of akwife, or other peeces of ses. Is 
it not a pleafure to fee how the #agnes will 
turne file duft, or move needles, at nayles being 

upon a Zable, or upon a peece of papers for as. 
foone as the, magnes turnés, or it movesover 
it moues alfos who is it that would notbee, sae 

H 4 vifhed 
eels ted bar is te 

‘ 



Mathematical Re 
vifhed as itwere, to 
{ee a hand of rox, 
write upon a plankeS 
without fecing the 
Magnes which cau« 
{eth that motion be-. 
hiade the plaxke, or 
to make an image of 2 * 
2r6n tO rume up aad cy 
downe a Twrrerinow | _ 2 
infinite of fach inven- |... 
tions is proper to be | . 
extracted from the prop 

Whatis there in the world that is more capa- 
ble to caft a deeper aftonifhment in our mindes, 
than a great maffie fubftance of #70# to hang in 
the aire in the midelt of a building without any 
thing ia the werid touching it,only but the aire? 
And hiftories affure us, chat by the aide of a 
magnes or adamant, placed atthe roote of one | 
of the Turki Synagogues in (Weca : the | 
fepulcher of chat infamous Afabomer xefts fut | 
pended in the aires and Plinie in his naturall 
hiftorie writes that the Architecter Dixocrates 
did begin to vault the Temple of Arjivoe in 
Alexandria, with flore of magnes to produce 
the like deceit, to hang the fepulcher of that 
Goddeffe likewife in the aire. 

I fheuld pañe the bounds of my counter- 
poife, if I fhould divulge all the fecrets of this 
frone,and fhouid expofe my felfeto the laugh- | 
ter of the world: if I fhould brag to thew other : 
“he caule how this appeareth, thaninits owne |: 
oe RE 0 à DAT Na : naturall || 



Atathematicall Reeveation. 
‘atarall fympathy, for why is it that a magues 
‘th one end will caft the 707 away,and attract 

at. with the other; from whence cometh it that 
all the magnes is not proper to giveatruc touch 
to the xcedle, but onely in the two Poles of the 
frone: which is knowne by hanging the {tone by 
athreed inthe aire untill it be quiet, or placed 
upon a peece of Corke in a difh of water,or upon 
fome thinne board, for the Pole of the ftone 
willthen turne towards the Poles of the world, 
and point out the North and South; and fo thew 
by which of thefe ends the zeedle is to be tou- 

| ched. 
From whence comes it that there is a varia~ 

tion inthe #eed/e , and pointeth not ont truly 
the North and Seth of the world, but onely in 
{ome place of the earth. 

How isit that the zeed/e made with pegges 
and inclofed within two G/affes,fheweth the 
height of the Pole, being elevated as many de- 
grees as the Pole is above the Horizom 

Whats the canfe that fire and Garlicke takes 
away the propertie cf the magnes: There are 
many great hidden mifteries in this fone, 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 (Magnes: 

perfons which are abfent may know each others 
| ‘minde, as if one being here at Levdon, and a- 

| nother at Prage in Germany: if each of them 

| “had a xeed/e touched with one magnes, then the 

| yertae is fuch that inthe fame time that the 
needle 



Mathematicall Recreation. 

needle which is at Prage fhallmoove, thisthat ! 
is at London {hall alfo;provided that the parties | 
have like fecret notes or alphabets, and the ob- 
fervation be ata fet houre of the day or night; | 
and when the one party will declare unto the 
other, then let that party move the needle to | 
thele letters which will declare the matter!to | 
the other, and the mooving ofthe other par: 
ties needle {hall open his intention. Fabre 

The-invention is fubtile, but I doubt whe- | 
ther in the werld there can be found fo great a 
ftone, or fucha Afagnes which carries with it | 
fuch vertue: neither is it expedient, for treafons 
would be then too frequentandopen. | 

RoI PIE 
EXAMINATION. 

LT experimental difference of rejetion, and 
attraction proceedes not from the different na- 

ture of tones, but from the quality of the iron, and |i 
the vertue of the {tone confiffeth onely and efpecial- ||v 
ly in his Poles ; which being hanged inthe aire, 
turnes one of bis ends alwayes naturally towards the | 
South, and the other towards the North: but sf a | 
rod of iron be touched with one of the ends thereof, | 
ét hath the like property in turning North and | 
South, as the magnes bath: notwithPanding the | 

' end of the iron rod towched, bath acontrary pofition | 
to that exd of the ffone that touched it; yet the (ame | 
end will attrait it, and the other end rejett it: and fa. | 

contrarily | 



PMiathematicall Recreation, 107. 
ye | gantrarsly thes may eafily be experimented upon two 
tu |. needles touched with one or different {tones though 
ch. | they have one andthe fame politiow; for as you come 
gh | eto the apply one end of the magnes seare unto thé, 
the | #he North of the one will abharre the North of the 
ey | etber, but the North of the one will alwayes approach 
iy | #0 the South of the ather: and the fam: affettion ve 

pe | #7 the Ltones themfelves. For the finding of the . 
Poles of the magnes, st may be doneby bolding a 

sha. | foal needle betweene your fingers foftly, awd (a 
na | MBeoving st froms part to part over the ffone untill st 
hic | Ge held perpendicular , for that fall be one of the 
ons | Polesof the ftone which you may marke ont; in like 

| manner finde aut the other Pole: New to finde ont 
which of thofe Poles # North or South, place a 
needle being tenched with one of the Poles upon 4 
[sooth convex body, (as the nayle of ones finger or 

| [ach like, ) and marke which way the end of the 
necdle that was touched turneth: ifto the South, 

| then the point that touched it was the South Poie, 
ht &xc. and it ts moft certaine and according to reafon | 
mel and expersence: that if it be fufpended in aquilsbrio he 
sed in the aire , or fupperted upon the water , st will i} 
ill terme contrary to the needle that toncheth st 3 for ; 

it then the Pole that was marked for the South /haË 
din surne te the North, &c. (LE 
DL | | | 
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MathematicalRecteation. 

ProsieEem. LXVIII. 

Of the properties of. Æolipiles or bowles 
to blow the fire. | 

Hefe are concave veffels of braffe or copper, 
or other materiall which may indure the 

fire: having a (mall hole very narrow by which 
it is filled with water, then placing it to the fire, 
before it bee hot there is no effect feene: but 
affoone as the heate doth penitrate it, the water 
begins to rarifie and iffueth forth witha hide- | 
ous and marvellous forces it is pleafure to fee. | 
how itblowes the fire with great noyfe. | 

Vitruvious in his fv AT Dane BE 
firft booke of Arcbie| Te i 
tedture, Cap. & ape) WAY 
provesfrom thefe Ja.) Woe 
gines, that the winde| | =<, 
is no other thing than |: | 
a quantitie of vapours |, 
and exhalations agita- Ge... 
ted with thé"äire by 
varifattion and con- °* 
denfation , and wee 
may draw a confe- : 
quence from it, to fhew that a little water may 
ingender a very great quantitie of vapoursand | 
aire: for a Glaffe of water throwne into an | 
eÆolipile will keep blowing neare a hole houre, 
fending forth his vapoures a thoufand times 
greater than jt is extended. © "À 

Now | 



Mathematical Recreation. 
Now. touching the forme of thefe veflels, 

they are not made of one like fafhion : feme 
makesthem like a baw/e,fome like a head pain- 
ted reprefenting the winde , fome makes them 
like a peare: asthoughone would put it to roft 
at the fire, when one would have it to blew, for 
the tale. of it jis hollow, in forme of a funnel, 

: having at the toppea very little o/e no greater 
than the head of a pixne, | 
Some doe accuftome to put within the e£o- 

| dipilea crooked funnel of many foldings, tothe 
| end,that the winde that impetuoufly rowleg to 
| and fro within, may imitate the noyfe of 

| thunder. | 
Others content themfelves with a fimple 

| fannell placed right upward, fomewhat wider 
| at the toppe than elfe where like a Cone, whofe 

| bafis isthe mouth of the f###e/ll: and chere may 
| be placed a bowle of iro or brafge, which by 
the vapoures that are caft ont will caufe itto 

4 leapeup, and dance over the mouth of the eZo= 
| 4spile. 

Laffly, fome apply neare to hole {mall wind- 
| wills, or fuchlike, which eafily turne by reafon 
| of the vapours;er by help of twe or more bow- 
| ed fuxnells,abowle may be made to turne: thefe 

eÆlopililes are of excellent ufe for the melting 
my À 
sand À 

oué | 

ies M 

‘oH | 

of mettallsand fuch like. nine 
Now it is cunning and fubtiltie to fill one of 

thefe e £o/ipiles with water at fo little a hole, 
and therefore requires the knowledge of a Phr- 
lefopher to finde it out : and the way is thus. 
 Heâte che eZolipiles being empty , and the IES ES OLS ; ses 
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Mathematical Recreation. 
aire which is within it will become extreamely 
rarified; then being thus hot throw itiito was } 
ter, and the aire will begin tobee condenfed? | 
by which meanes ir will occupie leffe roôme, | 
therefore thé water will immediately énter in 
at the hole to avoide vacuitie: thus you have | 
fome praticall {pecularionipoñ:the eZolipile, | 

PRos LEM; LXIX, 

Of the Thermometer? or an inftrument 16 
meafure the degrees of heat and LÉ 

_ Cold te the Aire. thie, 

a His lnfirument is like a Cylindrical pipe 
of Glaffe, which hath alittle ball or bowle | 

at the toppe: the finail end’ of which is placed — 
into a veflell of water below; as by the figure | 
may be feene. ) | 

_ Then put fome coloured liquor into the Cy< | 
lindricall gla {lé,.as blew, red, Jealow, creche, or | 
{uch like: fuck as is not thicke. This being done 
the ufe may he thus, | | | 

. Pirfl, Tfay that as the aire inclofed in the |, 
Thermometer is rarifyed or condenfed , the | 
water wiil evidently afcend or defcend in thé | 
Cylinder; which you may try eafily by cartying | 
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 upos | 
the balle of the Thermomerer: the Glaffé being 
fo thinne, and the aire fo capable of rarifaction, | 

. that | 
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nly that at the very inftant you may#fe the warer 
| defcend: and your hand being taken away, it 
(eg) | will foftly afcend to his former place againe. 

This is yet more fencible when one heates the 

rin | ball at the toppe with À a 
bel his breath, as if one, 
jib, | would fay a word in 

| his eare to make the 
| water to defcend by 

Command: and the 
reafon of this motion, |" 

is, that the aire hea- ST 
ted inthe Thermome- 
ter, doth rarifie and 
dilate | requiring a 

“| Sreater place; hence 
ee | prefleth the water and caufeth it to defcend: 
ul | contrariwife when the aire cookth and con- 
“| denfech, it dccupieth leffe roome; now nature 
SE abhorring vacuity, the water naturally afcen- 

. | deth. In the fecond place I fay, that by this 
‘UE sneanes one may know the degrees of heare and 
UE cold, which are ia the #7é each houre of the 

a | day; for afmuch as the exterior asre is either 
À hot or cold, the aire which is inclofed in the 

the Thermometer doth likewife either rarifie or 
sl condenfe , and therefore the water afcends or 

ttl defcends: fo you fhall fee that the water in the 
TS morning is mounted high, afterward ‘by little 
WE and litele it will defcend towards noone or mid- 
di day; and towards evening it will againe afcend: 
Wl fo in winteric will mount { high, that allthe 
is Cylinder of the Thermometer will bec full, but 
Pe Ta rs in 
(hae 
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112 Mathematical Recreation, 
in Summer, it will defcend fo low thatfcarce || 
there will be perceaved in it any water at all. 

Thefe chat will determine this change by 
#umbers and degrees, may draw a line upon the 
Cylinder of the Ther momecer; and divide it into 
4 degrees according tothe ancientPhilefephers, à 
Or into 4 degrees according to the Phyfrians, 
dividing each of thefe 8 into 8 others:to have in 
all 64 divihons and by this way-they may not 
onely diftinguifh upon what degree the water, 
afcendethin the morning ,at midday, and at any. 
other hosre: butalfo one may know how much 
one day is better cr colder than another: by | 
marking how many degrees the water afcen- 
deth or defcendeth, one may compare the 4ot- 
teft and coldeft dayes ina whole yeare together. 4 
with thefe of anether yeare: againe one may | 
know how much hotter one roome is than a= |) 
nother, by which alfo one might keepe a chars. | 
ber, a furnis, a ftove, &c. alwayes in an equalitie 
of heate, by making the water of the Thermo 
meter reft alwayes upon one and the fame de- || 
gree: in briefe, one may judge in fome meafure | 
the burning of fevers, and neare unto what ex- 4 
tenfon the aire can bee rarified by the greateft "| 
heate. 

the weather, tor it is obferved that if the water 
fallin 3 or 4 houres a degree or thereabout, that | 
saine infueth; and the water will ftand at that 
ftay, uatill the weather change: marke the wa- 
ter at your going to bed, for ifin the morning 
it hith defcended raire followeth, but if it bee 

| NE mounted 

Many make ufe of thefe glaffes to judge of | 
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_ mounted higher, it argueth faire weather : fo 
_ in very cold weather, if it fall {uddainly, it is 
| {now or fome fleekey weather that will infue. 

PROBL ae LXX. 

Of the proportion of humaine bodies of faa ; 
tues, of Coloffus or huge images, and 

of monfirous Giants. 

Tthagoras had reafon to fay that man is the 
meafure of all things. 

 -Firft, becaufe he is the moft perfect amongft 
| all bodily crearures,and according tothe A£4x:1- 

| wee of Philofophers, that which ts moe perfec, 
| and the firft in ranke, meafureth all the reft. 
| > Secondly, becaufe in effect the ordinary mea- 
~ fure of a foote, the wtch, the cbir, the pace have 

taken their names and greatnefle from bamatne 
bodies. | 

| Thirdly, becaufe the fimmetrie and concor- 
| dancie of the parts is {o admirable, that all 

_workes which are well proportionable, as 
| namely the building of Temples, of Shippes, of 

Pillars, and fuch like peeces of Architeliure, 
are in fome meafure 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 bredth yo 
cubits, in height or depth 30 c#éits, fothat the 
length containes the bredth 6 times, and 10 
times the depth: nowa man being meafured 

i you 
ds 
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Mathematical Recreation, 

you will finde him to have the fame propor- 
tion in length, breadth, and depth. 

Vilalpandus treating of the Temple of Sale- 
mon, that chiefetaine of workes was modula- | 

ted all of good Architetiure, and curioufly to 
be obfervedin many peeces to keepe the fame | 
jpropertion as the body to his parts: fo that by | 

~ ‘the greatneffe of the worke and proportionable | 
Symmetrie, fome dare aflure themfelves that by | 
knowledge of one onely part of that éxs/ding, | 
one might knowall the meafures of that goodly § 
ftructure, ee | 

Some Architects fay that the foundation of | 
houfessand bafis of celumnes, are asthe feore;the | 
top, and roofe as the head; the reft as the body: | 
thofe wich have beene fomewhat more curi- | 
ous, have noted that as in hamaine bodies, the § 
parts are uniforme as the xo/e, the mouth, &c. 
thefe which are donble are put on one fide or Mine 
other, with a perfec equallitie in the famee4r- | 
chitetlure, 

In like manner, fome have beene yet more 
curious than folid; comparing all the orna- 
ments of a Corinth to the parts of the face, as | 
the drow , the eyes, the nofe, the mouth; the | 
rounding of pillars, to the writhing of haire, — 
the chanells of columnes, to the fouldings of 
Womens robes, &Ce-. : 
Now suilding beirig a worke of thebeft dr. |! 

tiff, there is much reafon why man ought to 
make his imitation from the chiefe worke of 
Mature; whichis man. | 

Hence it isthat Visrmvions in his third book, 
Fe Met à and 
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Ms} and all the beft Architediures,treateth of the 
proportion of man; andamongit others A/bert 
Durens hath made a whole booke of the mea: 

| | füres of mans body, from the foot to the head; 
à let them reade ic who will, they may have a im) perfect knowledge therof: but 1 will content 
ty | my felfe, and it may fatisfie fome with that 
dit} which followeth. 
thy | Firff, the length of a man well made, which 
mp | commonly ts called heighr, isequall to the di- 
tly} flance from one chd of his fiager to the other: 

| when the armes are extended as wide as they 
Of | May be. 

the | Secondly, if a man have’ his feet and hands Pil 
i: extended or ftretched in forme of S, dadrewes Pon 
tik} Cro ffe,placing one foote of a paire of Compalfes LE 
Le upon his #47%1/1,one may defcribe a circle which 
Ah will paffe by the endsofhis hands and feet, and 
cot} drawing lines by the termes of the hands and LE 
#4]. feet, you havea {quare withina circle. I. 

| Thirdly, the breadth of man, or the {pace i 
aot} which is from one fide toanother; the breaft, : | 
i § the bead, and the necke, makes the 6 part of all i) 
; 88) the 047 taken in length or height. f 
the Feurthly, the length of the face is ecuall to ki LR 
ut à the length of che bazd, taken from the {mall of | 
ssl the #rwe , unto the extremity of the longeft | 

| finger. 

(nl Fiftly,the thickeneffe of the body taken from 
he the belly tothe backe; the one or che other is 
ef the tenth part of the whole bedy, or as fome 

f will have, it the ninth part, little lee. 
oy) Sixry, the height of the brow, the length of 
an , 13 the 

it 
| 

| 
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the #fe, the fpace betweene the fe and the I 

chinne, the length of the eares, the greatnefle -: ly 

of the thambe, are perfectly equall one tothe | tou 

other. 
att, 

What would you fay to make an admirable | hy 

report of the other parts, if I fhould reckon | ul 
them in cheirleaft; but in that | defire to be ex- 
cufed, and will rather extra fome conclufion 
upon that which is delivered. 

In the firft place knowing the proportion of | | 
a man,it is eafie to ‘Painters image-makers.&c. | | 
perfectly to proportionate their workes and by pt 

the fame is made moft evident , that which is 04! 
related of the images and ftatues of Greece, that Male 

_ upon a day diverfe workemen having enterpri- À pro 

qu fed to make the face of a-mau,being fevered one À it 
apy from another in fundry places, all the parts be= 4 shi 
ce ing made and put together, the face was found 1) 
RU in a moft lively and trie proportion. rece 

le Secondly it is athing moft cleare that by the ¥ mm 
helpe of proportion, the body of Hercules was ¥ 
meafured by the knowledge of his foote onely; | ande 
a Lyon by his claw, the Gyant by his thumbe, | ure 
and a @4az. by any parte of hisbody. For fo it jth 
wasthat Pythagoras having meafured the length unt 

i | of Hercules foote | by the fteps which was left} \ 
a upon the ground, found out all his height: and 4 thi! 

| ay fo it was that Phydias having oncly the claw of 4 th 
ti a Lyon, did figure and draw ontall the beaftac- | lav 

| | cording to his true type or forme; fo the exquis || i 
| | { i i "ite Painter Timantus having painted a Pigmsey \\ the 

ae 

| 

_ or Dwarfe, which he meafured with a faderme || tn 
_made with the-intch of a Gyant; it was fufict- | 

toe 

Sa I is a = 
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ent to know the greatneffe of that Gyan. 
the To be fhort, we may by tikemethode come 
té | eafily tothe knowledge of many fine antiquities 
te | touching Statwes, Coloffes, and monfirons Gy- 

| ants,onely {uppofing one had found but one on- 
| ly part of them, asthe bead, the band, the foore, 

ky | or fome bone mentioned in ancient Hfiffories, 
=> =. 

ion | Of Statues, of Coloffus, or huge IMAGES. 

not F Itravius relatesin his fecond booke that 
&c. À the Architeël Dinocrates was défirous to 
dby | putoutto the world fome notable thing, went 
his), to Alexander the great, and propofed unto hin 
thar) a high and fpeciall peece of warke which he had 
nie] projected: as to figure out the mount Athos 
doef in forme of a great Statue, which fhould hold 
tsb) In his right hand a Towre capable toreceive rer 

andy, thoxfand men: and in his left hand a veffell to 
receive all the water that floweth from the » 

wth moxntarne , which with an ingine fhould cait 
sw into the Sea. This isa precty project,faid Alex- 
nly 2dery but becaufe there was not field roome 
yey thereabont to nourifh and retaine the Citizens 
foi of chat place, Alexander was wife not to enter- 
eg Caine the defigne. 
nil Now let it bee required of what greatneffe 
tae this Starve might have beene, the Towwe in his 
jvm right hand, and the receiver of water in his left 
dtm andif it had beene made. ott 
| For the Statue, it could not bee higher than 
ee the mount aine it felfe, and the monmaine was 

jumpy about a mile in height plume or perpendicular; 
os | I 3 therefore 

| 
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_ Mathematical Recreation, 

therefore the hand of this Statue ought to bee | 
the rot part of his height, which would bee | 
500 feote, and fo the bredth of his hand would | 
be 2ço faste; the lengch now multiplyed by the | 
bredth, makes an hundred twenty five thoufaud | 
Square feete; for the quantitic of his band to 
make the towne in, tolodge the faid 10 thou. 
{and men, allowing to each man neere about 12 
foote of (quare ground: now judge the capacitie 
of the other parts of this Co/offæ by that 
which is al¢cady delivered. 

Secondly, Plinie in his 34 booke of his natu- 
ral Hiftory, (peakes of the famous Coloffus that | 
was at Rhodes, betweene-whofe leggesa Shippe : 
might pafie with his fas/es open or difplayed, 
the Statue being of 70 cubits high: and other 
Hiftories reports that the Sarazins having 
brokenit, did load 900 Camel/s with the met- 
tle of it, now what might be the greatnes and 
weight of this Statue. | 

For anfivére it is ufually allowed for a f4#- 
mells burthen 1200 pound weight, therefore 
all the Coloffes did weigh 108co0o pound | 
weight, which is ten hundred and forefcore 
choufand pound weight. 
Now according to the former rules,the bead, § 

being the tenth part ofthe 6ody, this Statues y, 
head (hould bee of 7 cubits, that is to fay, 10 1% 
foote and a halfe; and feeing that the no/z, the | 
brow, and the thumbe, are the third part of the 
faces his 22fe was 3 foote and a halfe long, and 
fo much alfo was his thembe in length: now 
the chickneffe being alwayes the third part of | | 

the 

| 

+ | 
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Mathematical Recreation. 

the length, it fhould {eeme that his chumbe was 
a foote thicke atthe leaft. ‘ . 

Thirdly : the {aid Péinie in the fame place 

reports that Nero did caufe to come ont of 
France into Itally, a brave and bold Starie- 
maker called Zenodocus, to erect hima Colo ffus 
of braffe,which was made of 120 foot in herbe, 
which Nero caufed to bee painted in the tame 
height. Now would you know the greatneffe 
of the members of this Co/off#s, the breadth 
would be 20 foote his face 12 foote, his thumbe 
and his zo/e 4 foote, according to the proporti- 
on before delivered. 

Thus I have a faire fie/d or fubject to extend 
my felfe upon, but it is upon another occafion 
that it was undertaken, let us {peake therefore 
a word touching the Gyants, and then pañle 
away to the matter. 

Of monftrous Gyants. 

NS will hardly beleeve all that which I 
fay touching this, neither will I beleeve all 

that which Axthors fay upon this fubje@: not- 
| wichftanding you nor I cannot deny but that 
| long agoe there hath beene men of a moft pro- 
| digious greatnefle; for the holy writings wit- 
| nefle this themfelves in Dewr. (bap. 3. that 
} there was a certaine Gyzet calied Ogge, of the 
| Towne of Rabath, who had a bed of tron, the 

i} length thereof was 9 cwbits; and in bredth 4 
BL Cubitee os hk 
| So in the firft of Kings Chap, 17. there is 

14 _ mention 
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mention made of Goliah, whofe height was a 
palme and 6 c#bits, that is more then 9 foote, 
he was armed from the bead to the foote, and 
his Cwriat onely with the iron of his lance, 
weighed five thoufand and fixe hundred ficles, 
which in our common weight, is more than 
233 pound, of 12 ouncesto the pound. Now 
it is certaine that the reftofhis armes taking | 
his Target, Helmet, Brafelets, and other Ar- | 
mour together, did weigh attheleaft 5 hun- | 
dred pound, a thing prodigious; feeing that 
the ftrongeft man that now is, can hardly 
beare 200 pound, yet this Gyant carries this as 
‘a veffure without paine. 
_Solinns reporteth in his 5 Chap. of his Hi- 

fierce, that during the Grecians warre after a 
great overflowing of the rivers, there was 

found upon the fands the carkaffe of a mar, 
whofe length was 33 c#bzts, (that is 49 foote 
and a halfe jcherefore according to the propor- § 

tion delivered, his face fhould bee 5 footcin 4 

length, athing prodigious and monfirous. || 
Plinie in bis 7. booke and 16. Chap. faith, 

that in the Ile of Crete or Candie, a mountaine 
being cleaven by anearthquake, there was a bo- 
dy ftanding upright, which had 46 c#bsts of | 
height: fome beieéves that it was the body of | 
Orion or Othus, (but I thinke rather it was # 
fome Ghoff or fome delufion,) whofe band | 
fhould have beene 7 foote, and his rofe two 
foot anda half long.But that which P/wtarckin 
che life of Sertorius reports of is more firañge, 
who faith that in Timgy a Morative Towne; @ 
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‘where it is thought that theGyant Antheus was 
buried, Sertoriss could not beleeve that which 
was reported of his prodigious greatneffe, cau- 
fed his fepuicher to bee opened, and found that 

| his body did containe 60 ewbits in length, then 
| by proportion hee fhould bee 10 cbits or 15 

foote in bredth; 9 foote for the length of his 
face, 3 foote for his thumbe, which is nearethe 

| capacitie of the Co/offms at Rhodes. 
But behold here a fine fable of Symphoris 

Campefius, in his bookeintituled Hortus Galls- 
cus, who fayesthat inthe Kingdome of Sicile, 
at the foote of a mountaine neare Trepane, in 
opening the foundation of a hozfe, they found 

|. a Cave in which was laid a Gyant, which held 
in ftead of a ftaffe a great poftlikethe matt of a 

Shippe: and going to handle it, it mouldered all 
intoafhes except the bones which remained of 
an excceding great meafure, that in his head 
there might be eafily placed 5 quarters of corne, 
and by proportion it fhouid feeme that his 
length was 200 cwbits, or 300 foote: if he had 
faid that hee had beene 300 c#bits in length, 
then he might have madc us beleeve that Noahs 

Arke was but great enough for his fepulcher. 
Who can beleeve that any man ever had 20 

cubits or 30 foote in length for his face, anda 
nofe of 10 foote long? but it is very certaine 

that there hath been men of very great ftature, 
as the holy Scriptures before witneffeth, and 
many Authours worthy of beliefe relateth: fo- 

fephus Acoftain his firft bgoke of the Indias 

Hiftory, Chap. 19. a late writer, reporteth that 
at 
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at Pers was found the bones of a Gyaut, which 
was 3 times greater than thefe of ours are, 
that is,18 foote: for it is ufually attributed to 
the tallett ordinary man in thefe o2r times but 
6 foote of length; and Hiffories are full of the 
defcription of other Gyants of 9, 10, and 12 
foorc of height, and it hath beene feene in our 
ee fome which have had fuch heights as 
thefe. 

PROBLEM. LXXI, 

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

he Mathematickes often findeth place in 
fundry Gares to aide and affift the Game- 

fers, though not unknowne untothem: hence 
by Adathematicad principles, the games at 
Tennis may be affifted; tfor all che moving in it 
is by right lines and reflections. From whence 
comesit; that fromthe appearances of flat or 
convex Glaffes, the production and reflection 
of the fpecies are explained, is it not by right 
lines? in the fame proportion one might fuifici- 
ently deliver the motion of a dalle or bowle by 
Geometrical lines and e Angles. 

Butthe exercife, experience, and dexteritie 
of the player feemes more in this action than 
any any other precepts: notwithftanding I will 
deliver here fome #aximes, which being redu- 
ced to practice, and joyned to experience, will : 

give 

7 
1 
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give a great advany à WE Be = 4 

tage to thofe which. 7 
would make ufe of 
them in -fuch ga-| 
mings, 4 Os) Re fa Ny PTS ‘a 

And the firft msaxs-| | “Figure TS. du: ; 

me is thus: When a): * Sar se Mt 
Bowle toucheth ano-\2 Oy 5 TA 

ther Bow/e, or when. | 
a trapfticke ftriketh © ey | 
the Balle, the moving | | 
of the Balle is made 
in a right line, ‘which | 
is drawne fromthe Center of the Bow/e by the 
point of contingencie. 

Secondly, in all kinde of {uch motion; when 
a Balle or Bewle rebounds, 'be it either againft 
wood, awall, upona Drumme, a pavement, or 

upon a Racker; the incident Angle is alwayes 
equallto the Angle of reflection.  : 
Now following thefe maximes itis eafie to 

conclude, frft in what part of the wood. or 
wall, one may make the Bew/e or Balle Soc to .. 0 

reflet er rebound, to fuch a place as one | 4 

would: Secondly , how one may cait a Bowle | 

upon another, in füch fort that. the firft or the | 
fecond fhall goe and meete with the third, kee- 
ping the reflection or Angle of incidence equall. | 

Thirdly, how. one may toucha Bowle to feadit. | | 

to what part one pleafeth: {uch and many other { 
practices may bee done. At the exercifes at 
Keyles there muft be taken heed that the moti~ 

op, flacke or diminifheth by little and little,and 
| may 
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may bee noted that the A42ximes of reflections 
cannot be exaétly obferved by locall motion, 
as in the beames of light and of other quallities, 
whereof it is neceflary to fopply it by induftry 
or by ftrength, otherwife one may be fruftrated 
in thatre{pect. 

ERTS oes 

PROBLEM. LXXII. 

Of the Game of (quare formes, 

Vmbers have an admirable fecrecie, di- 
verfly applyed, as before in partis fhew- 

ed, and here I will fay fome thing by way of 
tran{mutation of ###bers, 

Iris reported that at a certaine pañlage of a 
fquare forme, there were 4 gates oppofite one 
to another, that is, one in the middle of each 
fide, and that there was appointed 9 men to 
defend each front thereef, fome at the gates,and 
the other at each corner or Angle, fo that each 
Angle ferved to affift two faces of the /quare 
ifnecde required: Now chis fgsare paffage be- 
ing thus mannedto have each fide 9, it hapned 
that 4 Sosldiers comming by, defired of the a 
Governour of the paffage, that they might bee 
entertained into fervice, who told them hee» 
could not admit ef more then 9, upon each 
fide of the /gzare: then one of the Souldiers 
being verfed in thee4rt of numbers, {aid that 
if he would take them into pay, they would ea- 
fily place themfelves amongft the reft, and yet 

 Keepe 
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of 9, for each faceoff 
the /quare to defend|s % 
the Angles and Gates)’ [AI 
to which the Gover- c By 

nowrs agreed, & thefe| ° 3 
Sonldiers being therel [0] 
fome few weekes li-iL& 5 LE AT 
ked not their fervice, _ 
but indeavoured to re- 
move themfelves, and 
fo laboured with fome | | 
of the reft; that each of thefe foure Soxldiers 
tooke away his Cumrade with him, and fo de- 

Wkeepe {till the ‘order? cg #77" 

| _ parted: yet left to defend each fide of the pa/- 
(age, and how may this be, 

Itsanfwered thus, in the firft forme the men 
were as the figure 4, then each of thefe 4 
Souldiers placed themfelves at cach Gare, and 
removing One man fromeach Axgle to each 
Gate, then would they be alfo 9 in each fide ac- 
cording tothe figure B. Laffly, thefe 4 Sexl- 
diers at the Gates take away each one his (47- 
rade, and placing two of thefe men which are at 

|. each Gate to each Angle, there will bee ftill 9 
for each fide of ths /guare, according to the fi 
gure C. In like manner if there were 12 en, 
how might they be placed about a gare that 
the firft fide {hall have 3 every way, then dif- 
ordered, fo that they might be 4 every way; and 
Jaftly being tranfported might make 5 every 
way, and this is according to the figures, F. 

PROB- 
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PROB LE MN LXXITE 

How to make theffrins of a Viole fenctbly 
foake, without any one touching if, 

T Hisis a miracle in muficke, yet eafie to bee 
| experimented; take a Vsole or other /#f?rs. 
ment, and choofe two ffrings, fo that there bee 
one betweene them; make thefe two firings a- 

gree in one and the fame tune: then move the 
Viole bow upon the greater ffring, and you fhall 
fee a wonder: for in the fame time that that 
fhakes which you play upon, the other will 
likewife feneibly fhake without any one tou- 
ching itsand it is more admirable that the fring | 

whichis betweene them will not fhakeat all: | 
and if you put the firft fring to another tune or 
note, and loofing the pin of the frizg, or {top- 
ping it with your fizger in any fret, the other 
fring will not fhake: and the fame wiil happen 
if you take two Violes, and ftrike upon a firing 
ofthe one, the frise of the other will fencibly 
fhake. } 
Now it may bee demanded how comes this A! 

fhaking, isitin the occult fympathie, or is it M 
in the /tvings being wound up to like notes or 
tunes, that fo eañly the othe: may receive the 
impreffion of the aire, which is agitated or mo- 
ved by the fhaking or the trembling of the o- 
ther:and whence isit thatthe Viole dow moved 
upon the firft #rixg, doth inftantly in the fame 

« tine move the thifd frig and not the Saar 
| i 

| | 
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if the caufe be not either in the firft or fecond: 
I leave to others to difcant on. 

Oa: 
EXAMINATION. 

[° this Examination we have fomething elfe 
to imagine, than the bare fympathie of the 

Cords one to ansther: for firft there onghr to be 
| confidered the different effeël that it produceth 
| by extenfion upon one and the fame Cord in ca- 
| pacitie: then what might be produced upon diffex 
| vent Cords of length and bigneffe to make them 
| accord in a unifon or offavo, or fome confort in. 

LÀ rermediate: this being naturally examined , it 
will be facill to lay open a way to the knowledge 
D of the true and immediate canfe of this noble and 
| admirable Phenomeny. Now this will fencibl 
D 4ppeare when the Cords are of equall length and 

hi yi greatneffe, and fet to a #ani[on; but when the 
‘ly 1 Cords differ from their equalitie, it will be leffe 

| fencible: hence in one and the (ame Inftrument, 
his Cords at a #ni/on foal excite or fhake more than 
‘sitll that which is at an ottave, and more than thofe 
i | which are of an intermediate proportional con. 
x | fort: as for the other conforts they are not ex- 
mt “2pred, though the effeët be not [o fencsble , yet 
yep 7076 1% one than in another: and the experiment 
oa | will feeme more admirable in taking twa Lutes, 
jig | Violes &c. and in fering them to one tune: 
Lt for then in touching the Cord of the one, it will it : | 
f | | give 
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give a fencible motion to the Cord of the others L | 
and not oncly[6 but alfo a harmony. i 

ee eee ae ne EMEP SEG CES So REC Fi FT D me rt 

PrRoBLEM. LXXIIII. 

Of a veffell which containes three feverall kindes 
of liquor, all put in at one bung-hole, and 

drawne out at one tappe feveraly 
without mixtures. 

He veffell is thus made, it muft be divided 
into three fells for to containe the three /z- |] 

guors, which admitto be Sacke, Clarret, and || 
Whitewine: Now in the 4ang-hole there is an | 
Jagine with three pipes, each extending to his |} 
proper /e//, into which thereis put a broach or | 
funnel pierfed in three places, in fuch fort that ff 
placing one of the holes right againft the pepe § 
which anfwereth unto him,the other two pspes” 
are ftopped; then when icis fall, turne the fans 9 
sell, and then the former hole will be ftopped _ i 
and another open, to caft in other wine with- à # 
out mixing it with the other. EX 
Now to draw out alfo without mixture, at 8 /« 

the bottome of the veflellthere muft be placed # nl 
a pipe or broach which may have three pipes à 
and a cocke pierfed with three holes {o artifici- J lt 
ally done,that turning the cocke,the hole which {| à 
anfwereth to fuch of the pipes that is placed at fi 
the bottome, may iffue forth fuch wine as be-Al / 
longeth tothat pipe, and turning the Cocke to} i} a 

another pipe, the former hole will beeftopped: WE ? 

4 

| 

and 



Mathematicall Recreation. 
and fothere will iffue — 
forth another kinde- 
Of wine without any 
mixtures ; but the 
Cocke may bee fo or+ 
dered that there may! 

| come out by it two 
| wines together, or all 
| three kindes At once: 
§ but it feemes beft 
) when that in one ve/- 

ded /€4 and at one Cocke, 
) aman may draw feverall ki 

which he pleafeth to drinke. 

ete D mme 

nt. Pt D 

CR) 

ndes of wine, and 

PROBLEM. LXXV: 

Of Barning-clafess 

| ey this infuing difcourfe I will thew the in- 
à AventionofPromethews how £0 fteale fire from 

‘in Heaver, and bring it downe tothe Earth; this 
M is done by a little roand Gif, or made of 
i fteele, by which one may light à Caxdle and 
M snake it flame, kindle Fire-brans to make them 

M burne, mele Lead, Tinne, Gould, and Silver, ia 
ide, little time: with as great eafeas though it had 
iti beene put into a Crazet over a great fire. 

H, Haveyounor read of Archimedes of Syracn- 
iu; Jes, who when he could not come to the Ships 

| of Æéarcelus, whichaffeigedthat place, to bin 
der and impeach their apreach, |hee flung huge 

a, | frekes 
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frones by his Ingines to finke them into the Sea, 

and transtormed himfelfe into Jupiter; thunde- | 

sing downe from the higheft Towers of the “| 

Sbippes, canfinga ter-¢ 
rible duruing jin def= 9 
pite of Rgptune and A : 
his watery region:Z2- | \ 

Towne, his thunderbolts of lightning inte the jj 

MARIS TT ee Pr 

naras witnefleth that | A hae 
Proclus a brave Ma-F. K 
thematician burned in 
the fame manner the | 
Shippes of Vitalian, 

which was come. te 
afleige Conftantinople; 
and -dayly- experience | 
may let. you fee great effects of buruing, fora fy 
Bowle of Cryftall polifhed, ora Glaffe thicker I} 
in the middie than at the edges, will burneex- | 
ceedingly; nay a bottle full of water expofed to fi] 
the Sunne will burne when the Sunne fhineth Ml 
hot, and children ufe with a G/affe to burne M} 

Fles which are againft the walles , and their |} 

+ Rack 
, \ 

{ aan) 
tee N 

x " wi : À 
Le à { 

t 

fellowes cloathes, | | 
But this is nothing to the burning of thofe | 

Glaffes which are hollew, namely thefe which |@ 
arcof ffeele well polifhed, according to a para= |} 
bolicall or vail fection: A fphæricall Glsffe,or | 4 
that which is according to the fegment of a ; 
Sphare,burnes very effectually about the fourth’ 
part of che Diamiser; notwithftanding the Pas | 
rabolie and Eclipricke {eGtions have a great ef | 
fet: by which Glafes there is alfo diverfe A 

figures | À 
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figures reprefented forth to theeye. | 
€ 
131 

The caufe of this burning is the uniting «f - 
the beames ofthe Sunne, which heates migh- 
tily in the point of concourfe Or inflatamation, 

which is either by tranfmiffion or reflection: 
Now itis pleafant te! behold when one breath- 
eth in the point of concourfe,or throweth {mall 
duft there, or {prinkles vapours of hot water ia 
thac places by which the pyramidal point, or 
point of inflammation is Knowne. Now fome 
Authors promifeth co make Glaffes which fhail 
burne a great diftance off, bur yer not feene vul- 
garly produced, of which if they tvere made; 
the Parabolie makes the greatelt effect , and is 
generally held to bee the invention of e4rchs- 
medes or Proclus, 

Adaginus in the 5. Chap. of his Treatife of 
fphericall Glaffes, fhewes how one may ferve 
himfelfe with a cencave Glaffe, tolight fire in 
the fhaddow, or neare fuch a place where the 
Sunne fhines not, which is by helpe of a flat 
Glaffe, by which may be made a percuffion of 
the beames of the Sunne into the Concave Glaffe, 
adding unto it that it ferves to good wfe to put 
fire toa Mine, provided that the combuftible 
matter bee 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 
{peakes not ef: I willdeliver here a rule more 

}! generall. 
How one may placea Byrning-glaffe with 

+ hiscombnitible matter infuch fort, that ata cOn- 
venient K 2°: 

bs Vs SRN 
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venient houre of the day, the Sunne fhining, it 

. fhall ‘take fire and burne: Now it is certaine 

that the point of éflammation Or burning, iS 

changed asthe Sunne changeth place; and no 

more nor leffe, then the fhaddow turnes about 

the file of a Dyall; therefore have regard to the 

Suns motion, and his height and place: a Bowle 

of Cry/tall in the fame place that che toppe of 

the ffile is, and the Powder or other combu- | jf 

ible matter under the meridian, or houre of 

125 8,2, 3, &ce or any other houre, and under 

the Sunnes arch for that day : now the Sunne 

comming tothe houre of 12, to, 25 3; &c. the 

Sunne calting his beames through the (ryftak 

Bowle, will fire the materiall or combuitible 

_ thing, which meets in the point of burning: the 

like may be obferved of other Burwing-glaffes. 

EXAMINATION. 

T is certaine in the firft part of this Probleme 1 

that Conicall concave ad fphericall Glaffes, A 

of what matter foever being placed to receive 

she beames of the Sunne will excite heate; and q 

that heate is fe much the greater, by how mnch | 

it is neere the point of concurfe or inflamations | 

Pur that Archimedes or Procius did fire or 9 

burne Shippes with {uch Glafles, the ancient Hi- 4 

ffories are filent, yeathemfélves [ay nothing;be | 

fides the great difficultie that doth oppofe st + 
ves 1 
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remotenelle, and the matter that the effect ts to 
worke upon: Now by a common Glafle wee fire 
thin gs neere at hana, from which 1t ‘[ecmes very 

: facill to {uch which are leffe read,to doe it at a 
farre greater diftances, and fe by relation fome 
deliver to the world by fuppofitton that which 
never was done in aëlion: thiswe [ay the rather, 
not totake away the moft excellent and admira- 
ble effet whith are in Burning-glafles, êwt to 

: fhew the variety of antiquity, and truth of Hijto- 
ry: and as touching to burne at a great Aiftance as 
us [aid of fome , it  abfolutely impoffible; and 
that the Parabolicall and Ovall Glafles were of 
Archimedes aud Proclus invention, is much une 

| certaine: for befides the confiruclion of (uch 
Glafles, they are more difficult than the obtufe 
concave ones are, ana further, they caf wot a 

| great heate but necre at hand; for if it bce caff 
farre off the effet 2 little, and the heate weake: 
or otherwife [uch Glafles muft be greatly exten- 
ded to coutratt many beames to amaffe a [ufi- 
cient quantity of beames in Parabolicall and 
Conicall Glafies,the point of inflammation ought 
tocoucurre ina point,which 13 very difficult to bee 
done in a due proportion: Adoreaver if the place 
be farre remote as is [uppofed before fuch a Glafle 
cannot be ufed but atagreat inclivation of the 
Sunne, by which the effect of burning 1s dimini- 
fred, by reafon of the weakene [fe of the Sunne- 
beames. | | | 
ce And here may be noted ir the laft part of this 

Probleme, that by reafon of obftacles if one plain 
Glafle be not fafficrent; a fecond Glafle may bee 

Bok: K3°. applyed 
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applyed to help it:that fo if by one fimple reflettion 

it cannot be done, yet by a double reflexion the 

Sun-beames may be caft tato the faid Caverne or 

Mine; and though the refletted beames in thy 

cafebe weake, yet upon a fit cumbuftible matter 

st will not fasle to doe the effect. 

PROBLEM. LXXVI, 

Containing many pleafant Queftions by 

way of Arithmeticke. 

Will not infert inthis Probleme that w hich 
I: drawne from the Greeke Epigrams , but 

propofing the Qxeftioe immediatly will 

give the anfwere allo, without ftaying to fhew 

the manner how they are anfwered;in this I will 

not be ryed to the Greeke tearmes, which I ac- 
count not proper to this place, neither to my 
purpofe; lerchefc reade that will Diophawta 

Scheubelius upon Exclide and others, and they 
may be fatisfied. | 

Of the e A[(e and the Mule. 

|! happened that the 4#/e and the 4 feupon il 

a day making a voyage, each of them carryed | 

a Barrell full of wine: now the lafiee4ffe felt | 

her felfe over loaden, complained and bowed jf 

under her burthen; which the A4#/e fecing,faid | 

‘unto her being angry, (for it was in thetime § 

‘when beafts fpake) thou great 4ffe, wherefore 

aN 
coms: 
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complaineft thou? if I had but onely one mea- 
{ure of that which thou carrieft,I fhould be ica- 
den twice as much as thou art, and if I fhould 
give a meafureof my loading to thee, yet my 
burthen would be as much as thine. 
Now how many #e4f#res did each of them 

carry? Anfwere,the A4ule did carry 7 meafures, 
and the Affe 5 meafures : for if the AZule had 
one of the meafures of the Affes loading, then 
the (Maule would have 8 meafures, which is 

double to 4: and giving one tothe 4ffe, each of 
them would have equall burthens: to wit, 6 
measures a peece. kas | | 

Of the number of Souldiers that fought 
before old Troy. 

He” being asked by Hefodus how many 
Grecian Souldiers came againit Trey, who 

an{wered him thus; the Grecians, faid Homer, 
made 7 fires or had 7 Kitchizs,and before every 
fire, orin every Kitchin there was 50 brea- 
ches turning to roft a great quañtitie of fle? , 
and each breach had meate enough to fatisie 
900 men: now judge how many men thème, - 
might be. Anfweré,3 1 5000.that is three buse — 
dred and fifteene thoufand men, whichis cleare 
by multiplying 7 by so, and the product by 
900 makes the faid 315000. | 

K 4 OF 
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_ Of the number of (rownes that 
two men bade 

Oks and Peter had certain number of crownes, 

lobn {aid to Peter, if you giveme 10 of your 

crownes, L{hall have three times as much as you 

have: but Peter {aid to John if you give me 10 

of your crowses I {hall have 5 times as much as 

you have : how much hadeach of them? An- 
(were, Jobe bad 15 crownes and ÿ fevenths of a 

crowne, and Peter had 18 crowues , and 4 fe- 

venths ef acrowne. For if you adde 10 of Pe- 

ters cromnes to thefe of lobns, then fhould Joh 

have 25 crowres and 5 fevenths of a crowne, 

which is triple to that of Peters, viz. 8, and 
4 teventhes: and Jobx giving roto Peter, Peter 

fhould have then 28 cvewaes, and 4 feventhes 

of acrowne, whichis Qusmtupla, or 5 times as 

much as /ohn had left, viz. 5 crownes aad 5 fe- 

. venches. 

In like manner two Gameffers playing toge- 

ther, 4. and B: after play 4, faid to B; give 

me 2 crowses of thy money, and I fhall have 
twice as much as thou haft: and B. faid to e-4. 

give me 2 crownes of thy money, and I fhall 

have 4 timesas much asthou haft: now how 

sauch had each? Anfwere, 4, had 3 ands fe- 

venthes, and &. had 4.and 6 feventhes. 

About F 
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“About the heure of the day. 

q Ome one asked a Adathematictan what a 

id clocke it was, who anfwered that the reft of 

the day is foure thirds of that which is paft: 

now judge what a cleckcit 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 5. houre, and one {e- 

venth of an houre, fo there remained of the 

whole day 6 § that is,6 houres, and 6 feventhes 

of an houre. Now if youtake the + of 5 7 it is 
23 or x 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 of the clocke, and two 

fey enthes of an house, which is found out by 

dividing 12, or 24 by = 
There might have beene added many curious 

propofitions in this kinde, but they would bee 

too dirhicult for the moft part of people: there- 

fore I have omitted them. . 

Of Pythagoras Schollers. 

pires being asked what number of 

Schollers hee had, anfwered, that halfe of 

them ftudied Afathematickes , the fourth part 

Phyficke, the feventh part Rethoricke, and be- 

fides he had 3 women: now judge you faith he, 

how many Schollers I have. Anfwere, he had 

or 
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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, wete the 3 women. 

Of the number of Apples given amongft 
‘the Graces andthe Mufes. 

oy He three Graces carrying Apples upon a 
day, the one as many as the other, meet 

with the 9 (Wau/es, who asked of them fome 
of theirapgles ; fo each of the Graces gave to 
each ofthe (Wu/es alike , and the diftribution 
being made, they found that the Graces and the 
Mafes had one as many as the other: The que- 
{tion is how many 4pples each Grace had, and 
how many they gave to each Æ14/e. To an- 
{were the gueffion,joyne the number of Graces 
and C#M#/fes rogether which'makes 12, and fo 
many apples had each Grace: Now may you 
take the double, triple, &c. of 12. that is 24, 
26, &c. conditionally, that if each Grace had 
but 12,then may there be allotted to each A44/e 
but one onely; if 24,then to each 2 apples; if 36, 
then to cach A4ufe 3 apples; and fo the diftribu- 
tion being made, they havea like number, that 
is,one as many asthe other. 

Of the Teftament or laft Will of a 
dying Father. | 

A Dying Father-Icft a thoëfand crownes an 
£ Amongft his two children; the one being 
legittimate, and the other a Baffara , con 

| nally 
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| nally that the fifth part which his legitimate 
À Sonne fhould have, fhould exceed by 10, the 

fourth part of that which the Baffard fhould 

have: what-was each ones part? Anfwere, the 

| legitimate Sonne had 577 crowses, and 3 and 
A the Baflard 422 crownes and: now the fift 

part of 577 and 7 ninthes is 115, and $ and the 

fourth part of 422 and 2 is 105 and 5 which 

is lefle then 115 & by 10,according to the Will 

ofthe Zeftater. : | | 

Of the. Cuppes of Crefus, 

Le gave tothe Temple of the Gods fixe 

Cups of Gould, which weighed together 

| 600 Drammes, bureach (zp was heavier one 

than another by one Dramme: how much did 

each of them therefore weigh? Anfwere, the 

firlt weighed 102 Drammes anda halfe; the fe- 

cond 101 Drammes and ahalfe; the third 106 

Drammes and +; the fourth g9and a halfe; the 

fift 98 anda halfe; and the fixt Cup weighed 

79 Drammes and a halfe: which together 

makes 600 Drammes as before. 

Of Cupids eApples. 

| Oe complained to his mother that the 
Mufes had taken away his 4pp/es, Lo, {aid | 

he, tooke from me the fift part, Euterpe the 

twelfth part, Thalia the eight part, Melpomene
 

the twentieth part, Erates the feventh part, 

Jerpomene the fourth part: Polybymnia tooke. 

away 30, Vrania 120 , and Calliope 300 : 10 
there 
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there wereleftme but 5.4pp/es; how many had 
he inallatthe firft,lanfwer 3360, 

Thereare an infinite of fuch like queftions 4. 
song ft the Grecke Epigrammes : but it would be 
unpleafant toexpreffethem all : I will oncly adde 
one more and foew a general rule for all the ref. 

Of a Mans Age. Sine 

Am was faidto paffe the halfe part of his 
life in chilahood, the fourth part in his 

youth,the third part in Adanhoed,and 18. yeares 
befides in oldeage : what might his Age be?the 
anfwer 18,72. yeares : which and all others is 
thus refolved:muliplies.*.and 5.together,that 
is,6-by 4.makes 24.and that againe by 3.makes 
72.then take thethird part of 72. which 1s 24e 
the fourth part of it, which is 18, and the fixth 
part of it which is 12.thefeadded together make 
5 4.which taken from 72. refts 18. this divided 
by 18, (fpokeninthe Qweffion) gives 1,which 
multiplyed by the fumme of the parts,viz.72. 
makes 72.the 4u/wer as before. 

Of the Lion of Bronze placed upcna Foun 
taine with his Epigramme. 

Ovrs my right eye if I let water pafle,l 
can fill the Cifferne in 2. dayes: if Lletit 

paffe out of the left eye, it wil be filled in 3 .dayes, 
if it pafle out of my fecte the Cifferue willbee 
4.dayes afilling; but if I let the water pafle out 
of my #outh, I can fill the Cifferne then in 6- 

AA 1: popes: 



houres : in what time fhould I fillit, if I powre 

* forth the water at all the paflages at once, 

The Greekes(the greateft talkers in the world) 

varioufly applie this gweffien to divers ffatues, 

and pipes of Fontaines: and the folution is by 

the Rule of 3.by a generall Rule,or by Algeber, 

They have alfo in their eÆ##ho/ogie many 

other g#effions, but becaufe they are more pro- 

per to exercife,than to recreate the /persr,1 pañle 

them over as before with filences 
| 

ProsLzsm LXXVII. 

Diversexcellent and admirable experiments 
upon Glaffes. 

Wes isnothing in the world fo beautifull 

as light : and nothing more recreative tO 

the fight, than Glaffes which reflect: therefore 

I will now produce fome experiments upon 

them, not that I willdive into their depth (that 

were to lay open a mifterious thing) but that 

which may delight and recreate the {pirits : Let 

us fuppofe therefore thefe principles, upon 

whichis built the demonftration of the appa- 

rances which is made inall fort of Glaffes.. 
Firft,that the rayes or beames, which reflect 

ethupona G/affe, maketh the Angle of Incident 
equall to the Angle of Reflection, by the firft 

Theo.ofthe Caroprick.of Exc. | 
Secondly that in all plaine G/affes, the Images 

are fceng in the perpendicular line t0 the Glafe 
| ‘vas 

Mathematical Recreation. Iat 
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as farre within the Gaffe as it is without it. 
Thirdly,in Concave, or Convex G/affes, the 

Images ave feene in the right line which pafieth 
from the odject and through the Center in the 
Glaffe Theo.17,and 18. 
And here youareto-underftand that there is 

not meant onely thefe which are fimple Glaffes 
or Glaffesof fteelesbut all other bodies, which 
may reprefent the vifible Image of things by © 
reaion of their refleétion.as water, marble, mets 

zleor fuchlike: Now take a Glaffe in your hand 
nd make experiment upoa that which follow 

eth. F 

Experiment upen fiat and plaine Glaffes. 

Irff, a man cannot fee any thing in thefe 
Glaffes, if he be not directly and in a perpen- 

dicular line before it,! neither can hee {ce an ob- 
ject in thefe Glaffes, if it be not in fucha place, 
that makes the Angle of ixcidence equall tothe 
Angle of reflexion: therefore when a G/affe 
ftands upright,that is,perpendicular to the Ho- 
rizox, you cannot fee that whichis above, ex- 

the Glaffe be placed downe flat : and to fee that 
onthe right hand, you malt bee on the kft 
hand, &c. 3 

- Secondly , an Image cannot bee feene in a 
Glaffe, ifit be not raifed above the furface of 
it; or place a Glafe upon a wall, you fhall fee 
nothing which is upon the plaine of the wall; 

and place it upon a Table or Horizontal Plaine, 

you fhall fee nothing of chat which is upon the 
Table, | Thirdly, — 
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: Thirdly, in a plaine G/affe all that is feene 
11h appeares or fecmes to finke behinde the G/affe, 
iat) as muchas the Jmage is before the Glaffe> as 

| before is faid. 
i Fourthly, a5 in- water a Glaffe lying downe 

se flat, or Herizontall, Towers,Trees, Men, or any 
fs) height doth appeare,inverfed or upfide downe: 

| anda G/affe placed upright, the right band of 
| the Image {eemes to beethe left, and the left 
| feemes to be the right. 
| Faftly, will you fee in a Chamber that which 
| s done in the fircet, without. being feene: then 
) a Glafe muft bee difpofed, that the line upon 
) which the Images come on the Glaffe, make 
| the Angle of sxcidence equall to that Angle of - 
|) reflexson. | on fe 

. Sixtly,an height (as fuppofe D E.) may be 
meafured by a plaine Glaffe; as let the:G/affe be 
G, placed downe upon the ground, aud te | 
eye bec at C. fo farre ha Bh: 

| removed from the | 
Glaffe, that the eye a 
C. may fec the ath 
of the Tree Ex in the 
Angle or edge; of the 
Glaffe at À, but in the 
line of reflexion C 4; 
then meafure the di- 
{tance betweene your heey 
foote B, and thepoint RU CT 
A:andalfothe ditkance. . B— BK ee |. 
betweene the Glaïlé À, and the foote-ofzthe ’ 
Tree D, viz, A.D, ‘Nowsas often as 4 B. 1s 

| ‘+ found 
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Mathematicall Recreation; 
found in 4 D, fo often doth the height of the 
Tree E D.containe the diftance from your eye 
to the foore, 212. C B: for the Triangles A,B,C, 
and e4,D,&, are like Triangles: therefore 48 
Bet, to AD, fo C B,to'E D, or alternately 
as Bedito BC, foedD.toD E. | 

: Seventhly, prefent a (andle upon a plaine 
Glaffe,and looke flauntingly upon it, fo thatthe 
Candleandthe Glaffe bee neere ina right line, 
you fhall fee 3.4 5.&c Images, from one andthe 
{fine Candle, : 

Eightly, take two plains Glaffes, and hold 
them one againftthe other, you fhall alternately 
feethem oftentimesone within theother; yea 
within themfelves,againe and againe. 

Ninthly, if you hold a plaine Glaffe behind | 
your 4cad,& another before your face,you may 
fee the binder part of your head, in that Glaffe 
which you hould before your face. 

Tenthly you may have a fine experiment if J 
you place two Glaffes togeather, chat they 
make an acute angle, and fothe lefler the angle 
is,the more apparances you fhall fee,the onedi- . 
rect,thé other inverfed, the one approaching, 
and the otherretyring. 

Eleventhly, it is wonder and attonifhment to 
fome,to fee within a G/afe an Image without 
knowing from whence it came, and it may be 
done many wayes-asplatea Gaffe higher than 
theeye of the behoulder, and right againt itis 
fome mage; foitrefteth not upon the behou!= 
der, but. doth caft the Z#4ge ‘upwards. Then 
place another object, fo that it reflet, orcaft 

the 
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the mage downeward to the eye of the {pecta- 
tor, without ‘perceiving it being hid behind 
fomething, for therithe Glaffe will repréfenca 
quite contrary thing, either chanthat which is 

before she G/affe,or that which is about it. 
Twelthly,it there bee ingraved behind the 

backfide ot a G/affe,or drawne any mage upon 
it,it willappeare before as an Image, without 
any appearance ‘or portratare to be perceived. 

SRC CET Sr Ss 
EXAMINATI ON.- 

T "és 12. Article of ingraving an Image be 
À hind the Glaffe, will be of no great confe- 
quence, becanft the linaments will feense [0 ob- 

fcure, but if there were painted fonce Image, and 
then that covered-according to the ufwall cove- 
ring of Glafles behind, and fo made up like an 
ordinary looking Glaffe having an Image in the 

middle,sn thisrefpell it would be fafficsent plea- 
| Jant : and: that which would adiwire the 1one- 

rant, andable to exercife the moft (ubtilef and 
that principally if the Glatle bce in an obfcure 
place, andthe light which is giventoit be fome. 
what farre off. 

P Lace a Glaffe nearethe floare ofa Chamber, 
and make a hole through the place under the 

Glafe, fo that thefé which are below may not 
perceive it, anddifpofea bright Jaze under 

L the 
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the holefo that it may caft his fpecies upon the 
Glajfe, and it will caufe admiration to thofe 
which are below that know not the caufe ; The 
fame may be done by piacing the Jmage ina 
Chamber adjoyning, and fo make it te be feene 
upon the fide of the wall, 

In thefe Chanell Images which fhew one fide 
a deaths head, and another fide 4 faire face: and 
right before fome other thing: itis athing e- 
vident, that fetting a plaine Glaffe fidewile to 
this Zwage you fhall fecinit a contrary thing, 
then that which was prefented before fide- 
wife. 

Laffiy.itis a fine fecret to prefent untea plaine 
Glaffe writing with fnch induftrey, that one 
may reade it inthe G/affe,8 yet out of the Glaffe 
there is nothingto be knowne, ‘which will thus 
happen, if the writing be writ backward: But 
that which is more ftrange,to fhewa kind of 
writing to.a plaine Glaffe, it fhallappeare ano- 
ther kind of writing both againit fence and 
forme,as if there were préfented to the Gl/afe 
WEL. it would fhew it MEr if it were written 
thus MIV,and prefented tothe G/affe,it would 
: appeare thus VIM;for in the firft,if che G/affe ly 
' flat then the things are inverfed that are perpen- 
dicular tothe G/affe,ifthe G/affeand the object 
beupright, then that on theright hand, is tur- 
ned to she left,at in the latter. 

And here { ceafe to fpeake further of thefe 
plaine Glaffes, eyther ofthe Admirable mwlfs- 
plications or appearances, which is madein a 

great Lumber of chem ; forto content thefight 
, Li) 



in this particular,one muft have recourfe to the 
Cabinets of great Perfonages who inrieh them- 
{elves with molt beautifull ones. 

Experimentsupon Gibbous or convex 
Spharscal Glaffes. 

i they bein the forme of a Bowle, or part of 
a great Globe of Glajfe, there is fingular con< 

tentment to contemplate en them, 
Firff, becaufe they prefent the objects lefle 

and more gracious,and by how more the Jmages 
arefeparated from the Géaffe, by fo much che 
more they deminith in AZaguitude. | 

Secondly, they that fhew the Jmages playting, 
orfoulding, whichis very pleafant, efpecially 
when the G/affe is placed downe, and behold 
in it fome Blanching, feeling,e@c. The upper 
part ofa Gallerie, the porch of a Hail,ec. tor 
they will be reprefented as a great veffe# having 
morc belly in the middlethen at the two ends: : 
atid Pofts,-and Zoiffs of Timber will feeme as 
Circles. 

Thirdly, that whichravitheth the fpirits, by 
the eye, and which fhames the beft perfpective 
Painting thata Painter can make, 1s the beau- 

“tifull contraction of the Images, that appeare 
within the fphericitie of thefe fmall Glaffes, 
for prefent the G/affe to the lower end of 4 
Gallarie, or atthe Corner of a great Court fall 
of People; or towards a great ffreer, (1 burch, 
fortification,an Army of mensto a whole Cstré 3 
all the faire Architeure, and apparances will 
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be feene contra&ted within the circnit of the 
Glaffe with {uch varietie of Colours, and di- 
ftinctions inthe leffer parts, that I know not 
in the world what is more agreeable to the fight 
acd pleafant tobehold, in which you will not 
havean exact proportion but it will be variable, 
according to the diftance of the Object from 
the Glaffe. | 

Experimenss upon hollow er Concave 
Spharicad Glaffes. 

Have heretofore fpoken how they may 
burne, being made of G/affe, or Mettle it re- 
maines now that. I deliver fome pleafant ufes 

ofthem, which they reprefent unto our fight, 
and fo much the more notable it will be,by how 
much the greater the G/affe is, and the Globe 
from whence it is extracted, 

EXAMINATION. 

ib this we may obferve that a fettion of 2,3. 
A or 4. Inches 2* déamiter, #4] be Segments of 

- Spheares..of 2. 3.0r 4.foote,nay of fo many fi- 
dome ;for, ré certaine that among ft thefe which 
comprehend a great portion of # leffer {pheare, and.thefe which consprehend a little (egment of 
4 great {pheare wherher they be equall er not tk 
fection, there mil happen an evident difference | e ii 
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in one and the fame experiment, inthe vumber, 
fituation, quantitie, and figure of the faces of 
One or many different objets. 

M Aginus,ina little Tractat that he had up- 
LV Hon thefe Glafes, witnefleth of himfelfe 
that he hath caufed many to bee polifhed for 
fundry great Lords of Italy, and Germante, 

which were fegments of Globes of 2. 3.and 4. 
foot diamiter; and I with yon had fome fuch 
like to fee the experiments of that which fol- 
loweth ; itis not difficult to have fach made, 
or bought bere in Zowne, the contentinent here- 
in, would beare with the coft. | 

LSP SUSE 
EXAMINATION. 

Peeing Maginus hee bath nothing ayded 
us te the knowledge of the truth.by bss. ex 

tractout of Vitelius, but left it sexpeëling it frons 
ethers, rather thanto be plunged in the [earch 
of it himfelfe affetling rather the forging of the 
matter and compélition of the Glafles, than Geo- 
metrically to effablifh their effects. 

F7 therefore inConcave G/affes the Images 
are feene {ometimes upon the furface of the 

Glaffes, fometimes as though they were with-. 

in itand behind it, deepely {unke into it, fome- 
times they are {eene before, and without the 

Glaffr, fometimes betweene the object and the 
L3 Glafé 
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G/affe;(ometimes inthe place of the eye, fome- 
times farther fromthe G/affe then the object is: 
which comesto pañle by reafon of the divers 
concourfe ofthe beames,and change of the place 
of the Jwages inthe line of flection. 

EXAMINATION. 

is He relation of thefe apparances pale currant 

ansorig ff moft men, bur becaufe the curioss 
may vot receive prejudice in their experiments, 

fome thing ought te bee [aid thereof to give it « 
‘more lively touch,in the true caufes of thefe Ape 

PArAnces ; inthe frf place st ws tmpoffible that 

the Image cas be upon the furface of the Glafle, : 
and it sa principal point to declare traly in 
which place the \mage 1 feene in the Glaffe : thefe 
that are more learned in Opricall knowledge Afs 
frmethecoutrary, and nature it [elfe gives it 4 
certaine place according rosts pofitions being al. 
wayes feencin theline of refletlion, which Alha~ 
zen,Vitellious, avd others full of great know 
ledoe, have confirmed by their writings : but in 
their particular they were twe much occupied by 
the authority of the Ancients, whe were not [uffi- 
ciently circum/pett inexperience, upon which the 
principles of this [ubjeët ought to be built, and 
Searched not fully,inte the true caufe of thefe ap- 
parances,fecing they leave unto pefterities ma- 
ay falcities in their writings, and thefe that fol. 
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dowedthens for the meoft part fell sxto the like 

| errors. 

As for the Images to bide in the eye, tt cane 

not be but is impertinent and ab(urd; but it fol- 

loweth that, by how much neerer the objett ap- 

| proachethte the Glafle, by fo much the more the 

appearances feemes to Come to the eye: and sf the 

eye be without the point of concourfe, and the ob- 

jeck alfa long as the objeët approacheth thereto, 

the reprefentation of the Image cometh neere the 

ge , but paffing the point of concourfe tt goes 

acke agains: thefe appearances thus approaching 

doth not alittle aftonifh thefe which aretgnorant 

of the caufe : they are snverfed if the eye be witha 

out the point of conconrfe wntill the object bee 

within, but contrarily if the eye be bermeene the 

print of concourfe and the Glafle, then the Ima- 

ges are direët: and if the eye or the objett be in 

| the point ofconcourfe, the Glalle will be enligh- 
tened, and the Images confufed; and if there 
were but a fparke of fire inthe [aid point of con- 
courfe, all the Glafle would (eeme a burning fire- 
brand, and we dare [ay it would occurre withoxt 

chance, andin the night be the moft ceriasne ana 

Subrileft light that can be, if a Candle were pla- 

ced there. And whefoever fhall enter into the ferch 

of the truth of new experiments ix this {ubjet, 

"without doubt hee will confirme what wee here 

Peake of: and will finde new lights with a conves 

niable pofitionto the Glaffe,be wik have reflexion 

of quantities af truth, andfine fecrets in mature. 
yet not knowne, which he may eafily end 

ifhe bave but an indifferent fignt and weary afjure 
ee À _ L 4 . of i 1. . 
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bimfelfe that the Images cannot exceed the fight, 
nor trouble it; athing too much abfurd to na- 
ture. | 

And it ts an abfolute verity in this [cience, 
that the eye being once placed in the line of res 
flexion of any objebt, and moved in the fame line: 
the objeét is feene in one and the fame place tm- 
mutable; or if the Image and the eye move in 
their owne lines, the reprefentation in the Glafe 
feemes toin veft it [elfe continually with 4 diffe- 
rent figure. 

Noe the Zrage comming thus to the eye, 
AN thefe which know not the fecret drawes 
their ford when he fees an /mage thus toiffue 
out of the Glaffe,or a Piffell which fome one 
holds behinde: and fome Glaffes will thew a 
Sword wholly drawne out, feparated from the 
Glaffe, as though it were inthe aire: and iti 
dayly exercifed, that a man may touch the /- 
mage of his hand or his face out of the G/affe, 
which comes ont the farther, by how much the 
Glaffe is great andthe Cexter remote. | 

Te Same 
EXAMINATION. 

N2 that a Piftolle being prefented to a 
NGlaffe bebinde 4 man, and fhould agme out 

of the Glafle and make bins afrasd , that ffands 
before feemsing to fhoote at him: this cannot bee, 

fer 



Glaffe, if st be not neerer to the Glafle then the 

eye tit comes not out to the fight of the party; 

therefore he weedes not feare that which 5 [ard to 
be behinde his backe,and comes out of the Gjaffe, 
for if it doth come oxtt, it muft then neceffarily be 

before his face: fo ina concave Glafle,whofe (en- 

ter isfarre remote; if afword, fficke, er uch like 

be prefented tothe Glafle, it foall totally be [eene 

to come forth of the Glafle, and al the band that 

holdsit. And here generally note, that sf an I- 
mage bee feene to iffue out of the Glafle to.come 

towards the face of any one that flands by, the ob- 
ject fhall be likewife [eeneto thraft towards.that 

face inthe Glafle, and may eafily be knowne to all 

the flanders by : fo many perfons andmg before 

aGlaffe, sf one of the company take a fivord and 
would make it iffue forth towards any other that 
flands thereslet hine chufe his image 1x the glafle, 

and carry the {werd right towards if, ana the 

being prefented ta the Glalle , as st 2 thruft ton 

wards the Center, fe the reprefentation of it 

comes towards. it: and fo the hands will feeme te 

| > be united, or retouch one another: 

fon which may bee concluded, if {ach a 
Glaffe be placed atthe feeling or planching” 

ofa Hal, fo that the face bee Horizentall and 

looke downeward; one may fee under it as it 

werea man hanging by the feete, and if there 
were many placed fo, one. could not enter-into 

that place without great feare or {careing: for 
AME 
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one fhould fee many men inthe areas if they 
were hanging by the fete. 

RSS Penn 
EXAMINATION. 

Onching « Glafle tyed at a feeling or plane | 
ching, that one may [ce a man bang by the 

Jceteinthe aire,and fo many Glafles, many mer 
may be feene: without caution this is very aba 
Jurd, for sf the Glaffe or Glafles bee not fa great 
shat the Center of the fpheare pon which it was 
made, extend not necre tothe head of him that 
# under st, it will not pleafantl Appeare ; and 
though the Glafle frould be of that capacitse that 
the See did extend fo farre , yet will not the 
Images bce feene to them which are from the 
Glaffe, but onely to thefe which are under tt, or 
neere aintost: and to them it will notably ap- 
peare, and st would be moft admirable to bave a 
Gallerie vated over with (uch Glafles, which 
would wonderfully affonifs any one that enters 
ante st: for al the things inthe Gallery would be 
Seene to hang in the aire, and you could not walke 
without inceuntering ayrie apparitions. 

Sr in flat or plaine G/affesithe Image 
is feene equall to his obje@, and to repre- 

Sent a whole wan, there ought tobe a Glaffe as 
Ereat asthe Image is:In convex Glaffes the [+ 
meages are feene alwaiesleffe,in concave Gees 
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proportionable, by reafon the diverfe reflexions 

which contraéts or inlargeth the Species: when 

the eye is betweene the Center and the furface 

- of the Glaffe, the Image appeares fometimes 

very great and deformed,and thofe which have 

but the appearance of the beginning of a beara 

on their chinne, may cheare up themfelves to 

fee they have a great beard; thefe that feeme to 

be faire will chruft away the Glaffe with de- 

{pight, becaufe it will transforme their beauties 

~ thefe that put their hand to the G/afe will 
{eeme to have the hand of a Gyane , and if one 

puts his fingertothe G/afe it will be feene as a 

great Pymamide of fichh, inverfed againft his 

finger. | 

Thirdly, it isa thing admirable that the eye 

being approached to the point of concourfe of 

the G/affe, there will bee feene nothing but an 

intermixture or confufion : but retyring backe 

alittle from that point, (becaufe the rayes doth 

there meete,). he fhall fee his Jmage inverfed, 

having his head below and his feet above. 

Fourthly, the diverfe appearances cauféd by 

the motion of obje@s, either retiring or ap- 

_proaching : whether they turne to the right 

hand ox to the left hand, whether the G/affe be 

hung ‘againft a wat, or whether it bec placed 

upon à Pavement, as alfo what may be repre- 

fented by the mutuall afpect of concave Glafes, 

with plaine and convex G/affes: but I will with 

filence paffe them over, onely fay fome thing 

Mathematical} Recreation. 155 

they may be feene greater or leffer, but not truly 

two rare experiments more as followcth oo 



156. MathematicallRecreation, 

The firftisto r eprefent by helpe ofthe Sux; 
fuch letters as ene would upon the front of a 
house: fo that one may reade them; (Maginus 
do, h deliver the way thus. Write the /etters 
faith he fufficiently bigge, but inverted upon 
the furface of the. Glafe with fome. kinde of 
colour, or thefe letters may bee written with 
wax; (the eafier to bee taken out againe:) for 

then placing the G/a/fe to the Susne, the letters. 
_whichare written there will bee reverberated, 
or reflected upon the wal: hence it was per. 
hapsthat Pythagore did promife with this in- 
vention to write upon the Æfoone, 

In the fecond place, how a man may fundry 
wayes helpe himfelfe with fuch a Glafe, with a 
lighted Torch or Candle, placed in the point 
Of concourfe or inflammation, whieh is neare 
the fourth part of the Diamiter : for by this 
meanes the light of the Candle willbe reverbe- 
rated into the Glafle, and will be caft backe a- 
gaine very farre by parrallell lines, making fo 
great a light that one may cleerely fee that 
which is done farre off, yea in the campe of an 
Enimie: and thofe which hall {ee the G/affe a 
farre off, will thinke they fee a Silver Bafin in- 
ligbtened, or a fire more refplendant then the 
Zorch It is this way that.there are made cer- 
tâine Lanthorres which dazell the eyesofthofe 
which comes againft them; yet it ferves fingu- 
lar well to enlighten thofe which.çarry them, 
accommodating a, Candle with a little hollow 
Glaffe , Sorhat it may fuceMively bee applyed to: 
the point of inflammations | 

A bic 
| pio 

a 

oy! 
indi 

na À 

¢ 
x 
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In like manner by this reflected light, one 
may reade farre off, provided that the letters be 
indifferent great, as an Epitaph placed high, or 
ina place obicure ; or the letter of a friend 
whichdares not approach without perill or fuf- 
pition. | 

POOL A EAN 
EXAMINATION, 

Le wil not bee [carce [encible upon a wall 
remote from the Glaffe, aud bat indifferent » 

ly feene upon a wall which is neare the Glaffe, 
and withall tt muft be in obfeuritie or foadowed: 
or elfeit will not be [een.Tocaft light in the night 
toa place remote, with a Candle placed in the 
point of concourfe or inflammaticn, % one ofthe 
off notable? properties which can be fhewne ix 
aconcave Glaffe : for ifin the peint of inflam- 
‘mation of 4 parabolicall fection, a Candle bee 
placed, the light will bee refletted by parallell 
lines, as acolumne or Cylinder; bst 12 the fphe- 
ricall fection it 2 defedtive in part,the beames be 
ing not united in one point, but fomewbat [caite- 
ring: notwithftanding it cafteth a very great 
beautifull light. | 

be Aftly, thefe which feare to burt their fight 
by the approach of Lampes or Candles, 

may by this artifice place at {ome corner of a 
Chamber a Lampe witha hollow G/affe behinde 

it, 



a 

it, which will commodionfly reflect the light i 

Meathematicall Recreation: 

upon a Table, ot to a place afligned: fo that 
the Glaffe bee fomewher raifed to make the 
light to ftreeke upon the Table with fharpe 
Angles, as the Sarre doth when it is butalittle 
elevated above the Horizou: for this light fhall 
exceed the light of many (‘axdles placed in the 
Roome, and bee more pleafant co the fight of 
him that afeth it. 3 

Of other Glaffes of pleafure. 

Irft, the Columnary and Pyramidall Glaffes 
that are contained under right lines, doth 

reprefent the Images as plaine G/affes doe; and 
if they bee bowing, then they reprefent the /- 

_ agé, as the concave and convex G/affes doe. 
Secondly, thofe Glafes which are plaine, but 

have afcents of Angles in the middle, will 
fhew one to have foure eyes, two mewrhes two 
nofes, Ob. 

DATANT LATE 
EXAMINATION. 

she Glafle, making the exterionr «Angle [ome- 
what réifed, at the interieur onely one fuperficies, 

FRE a EEE which 
eer, 
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which may bee covered according to ordinary 
Glafles to caufe a reflexion, and (ost will be but 
one Glafle, which by refraëlion according to the 
different thickeneffe of the Glafle, and different 
edugles: of the [ening forme, doe differently pree 

Sent the Images to the eye, a6 fowre eyes, two 
mouthes, swe nofes; fometimes three eyes, one 
mouth, and one nofe, the one large and the other 
longe nn two eyes onely: with the mouth 
and the nofe deformed, which the Glafle (impe- 
nitrable)will not foew. And sf there be an inter: 
our folid Angle, according to the difference of it, 
(as sf it be more fharpe) there will be reprefented 
two diftin® double \mages, that w, two entire vi- 
fages, and asthe e Angle is open, by (o much the 
more the donble Images will resnite and enter 
one within another, which will prefent [emetimes 
a whole vifage extended at large, to have foure 
eyes, two nofes, and twe mouthes; and by moa, 
ving the Glafle the Angle will vanifh, ana fo the‘ 
two [uperficies will be turned into ont, and the 
duplicitie of Images will alfe vanife and appeare 
but one onely : and this is eafily experimented 
with twolirrle Glafle of ffeell,or [uch like fa nni- 
ted, that they make diverfe Angles and inclina- 
tions. 

Pe, there are G/affes which make men 
feeme pale, red,and coloured in diverfe man- 

ners, which is caufed by the dye of the Glaffe, | 
or the diverfe refraction of the Species: and 
thefe which are made of Si/ver, Latine, Steele, 
©. doth give the Images a diverfe colour alfa. mo ae ee 
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In whichone may fee that the appearances by 
fome are made faire, younger or otder chan they 
ares and contrarily others will make them foule 
and deformed: and give themacontrary %/age: 
for if a Glaffe bee cur as it may be, or if many 
peeces of Glaffe bee placed together to make a 
conveniable reflexion: there might be made ofa 

_.» Mole (as it were) a mountaine, ‘of one Haire a 

Tree,a Fly tobe as an Elephant: but I fhould be 
too long if I fhould fay all that which might be 
faid upon the property of Glajes. I will there- 

_ fore conclude this difcourfe of the properties 
” ofthefe Glafes with thefe foure recreative Pro- 

blemes following. | | 

| 1 | | PROBLEM: LXXVII, 

Wie “2 How-to fhew to one that ws fufpitious, what 1 

nak + done in another Chamber or Reome: not- 

alt  - withftanding the snterpofition of 

a | 3 the wall. 
ee, | RN ae Ges rame 

L Fo the performance of this, there muft bee 

| placed three G/ajfes in the two Chambers, 

| NS of which one of them fhall bee tyed to the plan- 

at | ching or feeling,that it may be commonto com- 

: | municate the Species toeach Glaffe by reflexion, 

; , there being left fomehele at the top of the wall 
4. againft the Glafe to this end: the two other 

. Glafles mutt be placed againft the two walls at 
‘right Argeles, as the figure here fheweth at 8. 
ana C. 

! c Then 

| poi 

Bi 
L'on 

falox 
bi 
mad 
theg 
i 
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Thenthe fight at &, by the line of incidence 

FE, thall fall upon the Géaffe B 4, and reflect 
upon the fuperficies of the eek B se in the 
Sealed fo thatifthe 4 
eyebe at G, it fhould 
fee B; and E, would} 
reflect up the. third) 

L, will fee the Image 
that is at £. in ‘the: 
point.of the Catheri# 1 
which Jmage fhail | DG 
come to the eye of the 
fufpicious, viz. at L. 
by helpe of che third'G/a/e, upon which i8 
made the fecond reflexion, and fo brings unto 
the eye the object, though a wall be betweene 

Cerolaire, 1 7 

Y this invention of reflexions the affie= 
gents of a Towne may be féené upon the 

ap pace : notwithftanding the Parapet; which 
theaffeiged may doe by placinga Géaffe inthe 
hollow of che. Ditch, and placing another 
upon the coppe of the wall-, fo that the line of 
incidence comming to che: bottome of the 
‘Ditch, makean Angle equal! to the Angle of re- 
flexion, then by this fciruation and reflexion, 
the, Image of the afleigment will bee {eens to 
him thatis upon the Rampart, 
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Corolaire, 2 

! Bi which alfo may bee inferred, thatthe. | 
fame reflexions may bee feencina Kegalar | 

Polygon, and ‘placing as many G/affes as there 
are fides, counting cwo for one; for thenthe | 

object being fet toone of the Glaffes, and the ° 

eye in the other, the Image will be feene eafily- 

Corolaire. 3 

Arther, notwithftanding the interpofition 
of many Walls, Chambers, or Cabinets, one 

may fee that which paffeth through the moit 

semoteit of them, by placing of many Glaffes 
as there are openings in the, walls, making | 

them to receive the incident Angles equall:that - 
is, placing them in fuch fort by fome Geometrs- 
cai affiftant, thatthe incident points may mecte M 
in the middle of the G/affes: but here allthede- 

fect willbe, that the mages paffing by fo many. 

reflexions, will be very weake and {carce ob- 

fervable. | Piri pue 

ae Pont EM. LXXIX. °° 
| Te | 

How with a Muskes to firike a marke, not 
; looking towards it, as exatl as one 

: aymed at at: 
A 

AS let the eye be at O,and the marke C;place ~ | | 

; Ra plaine Glaffe perpendicular as ef B:fo | 

the marke Call hee. fene in Canbers C A, 
{ 

ü ViZe 

Ye 



viz. in D and the ltne 
of reflexion is D:now 

let the Adusket FE, 
|< upon a reft, bee mo- 

ved to and fro untill 
it be {cene inthe line 
O D, which admit — 
to be HG: fo giving 
fire to the CVasker, 
it fhall undoubtedly 
{trike the marke. 

Mathematicall Resreation. 

Corelatress 

From which may be gathered, that oie may ex: 
attly fooote ont of a (Musket to a place 

which 15 not feene being hindered by 
ome obftacle, or other ite 

ter pofitson, 

A let the eye be at ut ‘the marke Cand the 
wall which keepes it from being feene; 

admittobe © R:then 
fet up a plaine G/afe 
as 4B, andlet the 
Musket be G H, pla- 
ced upon his reft P 
O. Now becaufe the 
marke C is feene at 

to and fro untill it 
| doth agree with the 

line of refleks 06 MB, 

| Pigenetaaigiten 

D,movethe Adusker) «sds  N 

which. 

{ : : 

€ 
H 

mann 
a] : 

3 
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to and then.to. F7, 
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which fuppofe at Z L,fo fhalkit be truly placed, 
and giving fire to the AZssker, it hall nog faile 

to itrike the faid marke at (0 rad 

7 me rar Fe lge RE EE 

PRopremy LXXX. je 

ee eee ae 

How to make an Image to be feenc hanging 

inthe aire, having his head downewara. 

dE hen two Glajfes,and place them at right 
Angles one unto the other, as admit 4 2, 

and C B,of which admit C8 Horizontall,& let 

theeye be at H, & the object or image tobe D 
' B;fo D.will bee reflen Tw Re ga i | 
cted at F, fo. to N, fo) + à < cn 

to H, E; thenat G, fo. | MAINS 

and by a double sé x QI Ne 
flexion €D will {eeme!- eR pen 

in © R, the highelbaes 
= 

st 2 Paes | er oo nesses ++ 22 
O de q 

| . 

a ‘ Agee as ae my 
“ 

i 

point D in.k, and thd she. : © 4. 
point Ein ,® invertLasts pe 
fed as was faid; ta- LR 
‘king D forthe head, 9 5, ; 
and E for thefeete; fo {4 | 
it will be a man inverfed, which will feeme 
to be flying *intheaire: ifthe Jmage had wings 
unto it, and had fecretly fome metion-:.and if 
the Glaffe were bigge enough to receive many 
reflexions, it would deceive the fight themore 
by admiring the changing of colours, that | 
world be fecne by that motion. 

PROS». 

he 
adm 
Med 0 
bad F 
pec 

a rion, 

A level 

whic 

M there 
Wa Part 

the ! 
num 
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{qua 
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|, according to :th&-- 

'Masbematieal Recreation, 

" Pros Le Me Exit 

oy 

How.to ‘make a company of reprefentive Soule 
diersfteme to be a Regiment, or how few in 

number may bee multiplyed to fecme 
Seed daniel Sh D many in number, 

O make the experiment upon men, there. 
mult be prepared two great G/affes; but in 

ftead of it we will fuppofe two leffer,as G FH. 
and F Z, one placed right againft another pers 
pendicular to the Fl qe pene ae 
rizon, upon a plain 
levell Table: betwee 

j 
4 Le te 

none 

ae a 

tote 
po | 

’ LS 

TA D je, 

bp me Ye Rad À 

aay forest 
INT there bee ranged: i 

Battalvou-wife. upon > 
the fame* Table am: 
number of {mall men 

she 

fquareGHLL,F yor iat (°° © ln en 

any other forme of: 
pofturesssthen  mayic | 

| you evidently fee how: the {aid barplewill bee 
multiplyed and feene farre bigger‘inithe appea- 
rance than it is in effect, 

Corolairés 

Y'rhis-invention you may make a little 
Cabinet of four foote long, and £wo foote 

large, (more or Iefle). which being filled with. 
| M3 Rockes 

& 

t 
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Rockes or fuch like things, or there being put 

into it Silver, Gould , {tones of lufter, lew-. 

els, &e. andthe walls of the faid Cabsnet being 
allcovered or hang with plaine @/afe; thele 
vifibles will appeare manifoldly increafgd, by 
reafon of the multiplicitie of reflexions, and at 
the opening of the faid Cabinet, having fet 
fomething which might hide them from being 
feerie, thofe that looke into it will be aftoni- 

Shed to fee fo few in number which before fee- 

med to be fo many. : 

ESD pres 

ULPROBLE M. LXXXIL 
gi 

3 | S40 2 à fre and pleafant Dyalts; 

Cee ‘choofe a more ridiculous one 
than the naturall Dyal written amongft 

the Grecke Epigrams, upon whichfome found 
Poet made verfes; fhewing that a man carryeth 

about him alwaiesa Dy24 in his face by meanes 

of the efé and teeth: and is not this a jolly 

Dyall, for hencede not but open the mouth the 

lines fhall bee all the teeth, and the #efe fhall 

ferve for: the five. 

Ofa Dyak of hearbes. 

C0" you have a finer thing in a Garden, or 

in the middle of a Compartement, than to | 

{ee the lines and the number of bowres repte- 

fated with little bufhie hearbes, as of Hyfope 
Of 



Lot | 

td} 

Nite 
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or fuch which is proper to be cutin the bor- 
ders; andat thetop of the fts/e tohaye a farne 
to fhew which way the wende bloweth: this is 
very pleafant and ufefull. 

i Of the Dyall upon the fingers aud the band. 

167. 

S it nota commoditic very agreeable, when — 
one isin the field or in fome village without 

any other Dyall, to fee onely by the hawd what 
of the clocke it is; which gives it. very neare; 
and may bee practifed by the /eft hand in this 

[> manner. 

, 

‘Takea ffraw or like thing of the length of 
| the Index, or the fecond fizger, hold this fre» 

very right betweene-the thambe and the right 
finger, then ftrétch forth the band and turne 
your 4acke and the palmé of your hard towards 
the Sanne; fo thatthe fhaddow of the mufcle 
which is under the. h#mbe touch:the line of 
life, which is betweene the middle of the two 
other greatlines, which is feene in the palme 
of the 4and;this done, the end ,of the frcddow 
will few what of the clocke it is: for at the 
end of the great fizger it is 7. in the, morning or 
5 inthe, evexing; at the end of the Ring fixger 
it 1s 8 in the moruize,or 4 inthe evening; atthe 
end of the little finger or firft joynt, itis 9 in 
the morning, or3 in the afternoon ro and 2at 

the fecondjeyzt, 1 x and x at the third joyat,and 
midday in the line following, which; comes 
from the end of the Judex. 

le 

M.4 



+ 

“Mutha Rearestion, 

Of a Dyat which was sons an 0 bin’ ‘ois 
" aks at Rowse. i 

V Vis not this.a pretty fetch upon a 
iy pavement, to choofe an Obeliske for 
aDyall, having 106 foote in height, without | 
removing the Bap sof it? Plinieaflures us in | | 
his 26bookeand8 ( hap, that the Emperour a 
A ugufiis having accommodated in the field of | 
Marsan Obeliske of this Height he Fa Het 1 
ita pavements and bya | 
the induftry of Afante: 
lius the Afathémati- ios 
tian, there was enchasl [Oy 
ced ‘markés of Copper Wnt” 
upon the Pavement | ||) 
and placed alto an ap (UN 
ple of Gould upon tha oN 
toppé of the faid O8 
liske, to know the 
boire and the courfe 
of the Swrre, withthe ~~ es | 
increafe and decreafe of dayes 5g the fie fha- 
dow: and in the fame manner doe fomebythe || : 
{haddow of their head or other ftile, make the | 
jee experiments in ee | 

Of Dyalis with Glaffess 

4 

&.. long agoe there were G/affes which ferved 
for Dyas, and prefented the face of the be- J 

houlder | 

Ty Tilomit writes, as Cardanss reposts; ‘that | 
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houlder as many timesas the howre ought to 
be, twice if it were2 of the’ clocke;o ifit were 
9, &C, But this was thought to be done bythe 
helpe of water, and not by Glaffes;which did 
leake by littleahd little ont ef the veflell, dif. 
covering anon one G/affe, then anon two Glal: 
fes, then 3,4, 5 Glaffes, &c. to fhew fo many 
Faces as there were houres, ark was onely 
‘by leaking < of water. | 

Ofa He which BiB» À fe in the 
place of the Sull, rsehh oh 

He è 

VV will you fay of the invention of 
Mathematicians , which fi ide out 

dày! y fo mañy fine and curious rodelries they 
have now à way'te make Dyal/s upon the 
wainfcote or fecling of a Chamber , and there 
Where the Svaze can never fhine,or the beames. 
ofthe S#ve cannot diréttlÿ ftrike : end'this 
is done in placing of a littie Gaffe inthe place 
of the #2 which refle&eth the light, ‘withthe 
fame condition that the Poaddow of the ftile 
fheweth the boxre? and it is eafié ro rnake expe- 
riment upon a common Dy4/1, changing onely 

“the difpofition of the Dye//, and tying to the 
end ofthe flea peece of plaine Gaffe, The 
eÆmaires Ve it much, who by this way have 
No greater trouble, butto put their #e/esout of 
their beds and fee what a clatkeé itis; whichis 
reflected by a littie bole in the window upon the 
wall Or feeling ofthe C fing Ti met 4 

EXAMINA» 

169 
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EXAMINATION. 

IT” there is two experiments confiderable, 
the firft i with a very little Glafe placed À 

that it may beopento the beames ef the Sunncs 
the other bath refpeët to a fhacions or great 
Glaffe placed to na very little hole, fo thatthe Sun 
may {bine on it, for then the fhaddow which # 
caf} upon the Dyallts converted into beames of 
the Sunne, and wu. reflett and bee caf upon a | 

fo 

plaine oppofite: and inthe other st a hole inthe / | 
window or fuch like, by which may paffe the 
beames of the Sunne which reprefenteth the ex. | 
treamity of the ftile, and the Glafle reprefenterh 

af No } J n 

the plaine of the Dyall, #por which the beames 
being caft in manner of fhaddowes, refleileth 

#pos a plaine oppofite: and it ts neeafull shat in | 

this fecond way the Glafle may be fpations as be~ | 
fore to receive the delineaments of the Dyall. | 

Orherwife you. may dram the lineaments of a 

Dyall wpon any plaire looking-glaffe which re= | 
| flecteth the Sunne-beames, for the applying a 

file or apearle at the extreamitie of tt:and pla- 
cedta the Supne,the reflexion wihbeanfwerable | 

to thedelineaments onthe Glafle: but here note | 
that the Glafle ought to be great, and fathe de. | 

lineaments thereon... - 7 

Bur that which ismoft noble 510 draw houre 

lines upon the ontfide of the Glafle of 4 EP 
HER A ani 



Mathematicall Recreation, — 
ana placing a file thereto upon the outfide; the 

| » thaddow of the file will be feene within, and fa 
you have the heure more certaine without Any 
difficulties 

/ Of Dyalls with water. 
ve, ‘ae y 

ib Veh kinde of Dyalls were made in aficient 
NE; times, and alfothefe of fand: befare they 
ut | bad skill to make Sus-dyalls. or Dyalls with 
un | whecles; for they ufed to filla veffe// with w4- 
4 | ger, and having experience by tryall that is 
f |” would runne out allin a day, they did marke 
# | within the vefed/ the howres noted by the rune 
t/| ning of the water ; and fome did fet a peece of 
W |) light boardin the ve ffel/ to. fwimme upon the 
| cop of the water, carrying a little ffatse, which 
th with a {mall fficke did point out the ko#re upon 
ws | acolumne or wall, figured with howre notes as 
th | the weffell was figured within. 
tn | Vitrævins writes of another manner of #ater- 
ts | Dyall mere difficult; 
| and Baptifie a Porta 
fa | amongft his vaturall |. pe 
te | feerets, delivers this \ 4 
4 |. invention fellowing. Ef 
I: | Take a veffel/ full of 
able waterlike a ( baldren, SS AS 
Hote and another ve fell ofete tL Lah COOK 
je) glaffelike unto a Be/L = 2 -- > 

(with which fome 
we | accuftome to cover 

Melons: and let this 

19% 
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weffell of glaffe beealmoft as great asthe Chal | 

“dren, having a {mall hole at she bottome, then 
when itis placed upon the water, it will finke 
by little and little : by this one may marke the 
houres on the furface of the G/affe to ferve a- 
nother time. But if at the beginning one had 
drawn the water within the fame veffell of g/affe 
in fucking by the little hole, the water would - 
not fall Gut,but as faft as che aire would fucceed 
it; entering flowly atthe little hole ; or con- 
-trarily the houres might bee diftinguifhed by | 
diminution of water, or by augmentation. 

Noi ‘it feernes a fafer way that the water - 
pañle out by dropand drop, and drop into a (= 
dindricall Glaffe by helpe of a Pipe: for having 
marked the exterior part of the (y/iader in the 

hoüre notes,the water it felfe which falls with- 
init, will fhew wharofthe clocke it is, farre 
better than the raxning of fand; for by this may 
vou have the parts of the houres meft accurate, 
which commonly by fandis not had : and to 
which may be added the houres of other Coss- 
treyes with greater eafe. And here note that as 
foone as the water is out of one of the Glaffes 
you may turne it over into the fame againe out 
of the other, and fo let it runne an new. 

Pres: 
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PROBLEM. LXXXIII. 

Of Cannons or great e Artillery. Seuldiers, and 
others would willingly fee this Probleme, 

which containes three or foure [ub- 
tile queftions:T he fir ft is how 

to charge a Cannon 
without Powder. 

| THis may be done with. aire and water only, 
haviug throwne cold werer into the Can- 

wor, which might be fquirtéd forceably in-by 
the clofure ofthe month of the Peece, that fo 
by this preflure the aire might more condences 
then having a round peeeciof weed very juft, 
and oyled well for the better ro fide, and thruft 
the Ballee when it fhall be time: This peecc of 
wood may bee held fait with fome Pele, for 
feare it be not thruft dut before his time : then 
let fire bee made about the Tr#zion or hinder 
part of the Peece ro heate the aire and water, 
and then when one would fhoote it, let the pole 
be quickly loofened : for then the aire fearch- 
ing a greater place, and having way now. offe- 
red,will thruft ont the woad and the bullet very 
quicke : the experimence which wee\ have in 
long trunkes fhooting out pellats with aire On= 
ly, fheweth the verity of this Probleme. 
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2. Inthe fecond queftion it may bé demanded, 
how neuch time doth the Bullet of Can- 

fell: and the diftance ~ 
was a German mile, 

which diftance pro- =" T 

portionated to an - 
houres time , makes 
120. Italian miles. 

3. În the third queffion tt may be asked, bow tt 

comesto palfe , that a Cannon [hooting up~ 

wards, the Bullet fises with more violence 

than being foot point-blank, or fh00=« 

peng downeward. 

F we regard the effect of a Cannon when it 

[is to batter a wal,the Queftton is 
falfe ,lecing 

it is moftovident that the blowes which fall 4 
3 perpens | 

Jr 
tnt 
{ingly 

non fpend in the aite before it falls hes 
tothe ground. qi 

fp mente 

es refolution of this Oxeffion depends up- que 

on the goodneffe of the Peece and charge the 1 

thereof,{ecing in each there is great difference. fl 
It is reported chat Ziche Brahe, and the 

Landf> Point 

grave did make an ex- >: qe 

periment upon a Canq _ iy The 

yon in Germany which rs “1 fre ca 

~ being charged and fhot ù oN LU 

off; the Bullet {pent RK: IN dow 

two minutes of time , ze Sm the 

in the aire before it LE = NS 
iscur 

S555 8 ofthe 
Bh down 

enc 
A that! 

fine t 
{0 cay 
the B 
Qt 

| Wh 
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Mathematical Recreation. 
perpendicular upon a wall, are more violent 
than thefe which firikes byaf-wife or glaun- 
fingly. 

But confidering the ftrength of the blow on- | 
ly, the Queffion is moft true, and often experi- 
mented to be found true : a Peece mounted ar 
the beft of the Rawdon, which is neare halfe of 
the right, conveyes her Bullet with a farre 

| greater violence than that which is fhot at, 
_ Point blanke or mounted paralell to the Horta 
ZOM. | 

The comon reafon is,that fhooting high,the 
| fire carries the bowle a longer time in the aire, 

and the atre moves more facill upwards, than 
} downewards,becaufe that the ayrie circ/es that 

the motion of the billet makes are faoneft bro- 
ken. Howfoever this be the generall tenet, it 
is curious to find ont the inequallity of moving 

S| of the aire; whether the Buller fly upward, 
downeward, or right forward, to produce a 
fencible difference of motion: and fome thinke 
that the Cannoxz being mounted,the B#ler pref- 
fing the Powder maketha greater refiftance,and 

|. fo caufeth all the Pewder to be inflamed before 
the Bullet is throwne out, which makesit to be 
more violent than otherwife it would be. 
Whenthe Cannon is etherwife difpofed, the 
contrary arives, the fire leaves the Buller, and 

and the Baller rouling fromthe Powder refifts 
lefles and it is ufually feene, that fhooting out : 
of a ALusket charged. onély with Powder; to 

| fhoote to amarke of Paper placed Pons blanke, 
that there are feene many {mall holes in the, 

PAPET s 

MER NARA 2 
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paper; which cantiot be other than the graines. 

of Powder which did not take fire : but this’ 

latter accident may happen from the overchar-: 

ging of the Peece, or the length of it, or wind
y, 

or dampenefic of the Powder... 

-From which fome may thinke,that a Cannon, 

pointed right tothe Z enithy fhould fhoo
te with, 

greater violence, than in any other, mount or 

Forme whatfoever: and by fome.it hath beene 

imagined,that a Baler fhoë in this fafhion hath, 

beene confamed, melt, and loft in the aire, by. 

reafon of the violence of the blow,.andthe acti- 

tie of the fre; and that fundry experiments, 

Jeath, beene made in this nature, and the Bullet 

never found.’ Bat.itis hard to beleeve this af-, 

fertion: it may rather be fuppofed that the Bula, 

Let falling farrefromthe Peece cannot bedifcer- 

ned where it falls: and fo comestobeloft. , : 

4. Jathe fourth place it, may be asked whether 

the difcharge of a Cannon be fo much the 

greater by how much tt 1 longer. 

T feemeth atthe firlt to bee moft true, that, 

D the longer the Peece is, the more violent: it 

fhootes: and to fpeake generally, that 
which is 

direction by aTranke, Pipe, oF other concavis, | 

cie; is conveyed fo much the more violent, or 

-better, by how much it is longer; either in re- 

{pectof the fight, hearing, water, fire,ec-and 

che reafon-feemes to hold in Gaznons, becaule 

_ inthefe thararelong, the fire is retained:a lon-. 

_ertime inthe concavitie of the Peece, and fo 
~ hrowes | 
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throwes out che Budet with more violence;and 
experience lets us fee that taking Caxons of 
the fame boare; but of diverfitie of length from 
8 foote to 12; thatthe (anxer of 9 foote long 
hath more force than that of 8 foot long, and 
10 more than that of 9, and fo unto 12 foote 
of length. Now che ufuall (22n0x carries Goo 
Paces, {ome more, forme lefle; yea, fome but 
200 Paces from the Peece , and may fhoote 
into foft earth 1§ or 17 foote, into fand or 
earth which is loofe, 22 dr 24 foote: and in 
firme ground, about 10 or 12 foot, &c. 
__ At hath beene feeric lately in German, where 
there was made Peeces from 8 foote long to 
17 foote of like boare, that fhooting out of 
any Peece which was longer than 12 foote; the 
force was diminifhed, andthe more in length 
the Peece increafeth, the leffe his force was; 
therefore the length ought to bee in a meane 
meafure; and it is often {eéne, the greater the” 
Cannon is, by fo much'the fervice is gréater: 
but to have it toe long or too fhort, is not conte 
venient, but a meärie proportion of length te 

| ‘bee taken; otherwife the flame of the fire will 
bee overprefled with aire: which hinders the. 
notion in refpect of fubftance; and diftance of 
getting out, ; ai 
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Prosiem; LXXXIIIL À nf 

: | firme 

Of prodigious progreffon and multiplication, fc 

“of Creatures, Plants, Frustes, Numbers, «| ts 

Gold, Silver, @c. when they are al- } pel 

, wayes augmented by certaine Bwil 

proportion, Dont 
D thee 

YEre we {hall fhewthings no leffe admira- fut 

ble,as recreative , and yet fo certaine and At 

eañe to be demonftrated, that there needesnot | evide 

but Adultiplication only, to try each particular: | grain 

and firit, Dre 
| cont 

Of graines of Muftard- feed. 

Irff.thereforeit is certaine that the increafe sr 

"of one graine of Muftard-feed for 20 yeares | Lure 

{pace, cannot bee contained within the vifible : fiat 

world, nay if ic were a huadred times greater J ofl 

than it is: and holding nothing befides fromthe | tnx 

Center of the earth even unto the firmament, bn 

but onely {mall graines of Afuftard-feed. Now | 

becaufe this feemes but words, it muft be pro- 

veiby Art; as may bee done inthis wile, as | 

fuppofeone Aduftard-feed fowne to bring forth | 

a tree or branch, in each extendure of which | 

might be a thoufand graines: but we will fup=\} 

pet onely a thoufand in the whole tree, and À : 

let us proceed to 20 yeares, every feed to bring A 

forth yearely a thoufand graines;now multiply- § 

ing alwayes by atheufand, in leffe then 1776475 
is yous 

iy 
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Mathematical Recreation, 
you fhall have fo many graives which will ful. 
pafle the /awds, which are able to fill the whole firmament: for following the {uppofition of 
Archimedes, and the moft probable Opinion of 
the greatneffe of the firmament which Tico Bra- 
he hath leftus; the number of graines of fan 
willbe fuificiently exprefled with 49 Ciphers, 
but the number of graines of Afuftard. feed at 
the end of 17 yeares will have 52 Ciphers: and 

_ moreover graines of Aduflard-feed, aré farre 
greater than thefe of the (ads : it is therefore 
evident chat at the feventeenth years , all the 
graines of Mufiard-feed, which fhall fuccef. 
fively {pring from one graine onely, cannot be 
contained within the limits of the whole firma- 
ment ; what fhonld it bethen if it fhould bee 
multiplyed againe by a choufand for the 18 

| Jeare: and that againe bya thoufand for every 
| yeares increafe untill you came to the 20 yeare? 

its a thing as cleare as the day, chat fuch a heap 
Of Aduftard-feed would be a hundred thoufand 
times greater chan the earrh: and being onely 
but the increafe of one graine in 2oyeares, 

Of Pigges. 

Ne isit not a frange propofition, to 
fay that the great Turke wish all his Reve- 

uues,is not able to mainraine for one yeares 
| time, allehe Peg ges that a Som may pigee with 
| all her race,thatis;the increafe with the increafe 
| unto 12 yeares: this feemes impoffible, yet ic 
| smoft true; for let us fuppofe and put the cafe 
Î N 2 chat 
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that a Sow bring forth but 6, two males, and4 | 

females, and that each female fhall bring forth À dent 

as. many every yeare ,, during the fpace of 13 f (ini 

veares, ‘at the end of the time there willbe y 

found above 33 millions of Piggess now allow- Li 
ing a crowne tor the maintenance ofeach Prgge une 

for a yeare, (which is as little as may be, being po 

but neare a halfe of a farthing allowance for Ci 

each day;) there muft bee at the leaft fo many Ah 

crownes to maintaine thear,one a yeare, 0% 33 Be 

millions , which exceedes the T#rkes revenue | oh 

by much. : Blox 
| B than 

Of graines of Corne. igh 

| | H toe 
à We it make otte aftonifhedto thinke § à; 

that a graine of Cerne, with his increafe ff ith 

facceffively for the fpace of 12 yeares will ff Cy, 

produce in grains 244140625000000000000, Ff iyi 

which is able to load almoft all the creatures in ff jy) 

the world. du | KA 

To open w%, let it be fuppofed that thefirft 9, 

yeare one grainebeing fowed brings forth $05 I on 

(but fometimes thereis {een 70,fometimes 100 9.) 

fold) which graines fowen the next yeare,eve- 

ry one to produce 50, and fo confequently the f 

whole and increafe to be fowen every yeare, ij 

untill 12 yeares bee expired, there willbee of | f 

increafe the aforefaid prodigious famme of | 

grains, vit. 24414062 $000000000600,which } 

Will make a cabicall heape of 6258522 graines} 

every way, which is more than a cubicall body 

of 31 miles every way: for allowing 40 graines} 
at 

pr 
of 
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in length to each foete , the Cube would bee ” 
1$6463 footevery way: from which itis evi- 
denc that if there weretwo hundred thoufand 
Citties as great as London, allowing to each 3 
miles {quare every-way, and 100 foot in height, 
there would not bee faïicient roome to con- 
taine the aforefaid quantitie of Corne: and fup- 
pofe a bufhell of Corne were equall unto two 
Cubicke feete, which might containe twenty 
hundred thonfand graines , then would there 
be 1220704625 00000 bufhells, and allowing 
30 bufhells toa Txune , it would bee able to 
loade 8138030833 veffells, which is more 
than eight thoufand one hundred and thirty 
eigh millions, fhippe loadings of §00 Zwrne 
to each fhippe: a quantitic fo great that the Sea 
is {carce able to beare, or the univerfall world 

able to finde veffells.to carry it: And if this 
| Corne fhould bee valued at halfe a crowne the 

Wf Babel it would amount unto 15 25 8807812500 
| pounds flerling, which I thinke exceedes all the 

Treafures of allthe Princes, and of other par- 
ticular men in the whole wer/d: and is not this 
good husbandry tofowe one graine of Corne; 
and to continue ic infowing, the increale onely 

for 12 yeares to have fo great a profit. 

Of the increafe of Shecpe. 

| mies thofe that have great flockes of 
Sheepe may bee quickly rich if they would 

| preferve their Sheepe without killing or felling | 

|. of them: fo that every Sheepe produce one each 
: Pill fics rai Ve yeare, 
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yeare, for at the end of 16 yeares, 100 Sheepe 

“will multiply and increafe unto 61689-00; 

whichis above 60 millions, and 16 hundred 

thoufand Sheepe: now fuppofing them worth 

but a crowne a pecce, ic would amount unto 
15422400 pounds frerling, whichis above 15 

millions and foure hundred and twenty thoufana 

poundi, a faire increafe of one Sheepe: anda 

large portion for a Childe if it fhould bee ale 
lotted. ; 

Ofthe increafe of Coa-fifh, Carpes cs 

3 Iftly, if there be any creatures in the world 
À that doth abound with increafé or fertilitie, 
ie may be rightly attributed to f/%; for they in 
their kindes produce fuch a great multitude of 
egges, and brings forth fo many little ones, that 
if a great part were not deftroyed continually, 
within alittle while they would fill all the Sea, 

_ Ponds, and Rivers in the world; and it is eafie 
to fhew how it would come fo to paffe, onely 
by fuppofing them to increafe without taking 
or deltroyingthem forthe fpace of 10 or 12 
yeares: having regard to the foliditie of the 
waters which are allotted for to ledge and con- 
taine thefe creatures, as their bounds and place 
of refit to live in. 

Of the increafe and multiplication of men. 

Ixtly , there are fome that cannot conceive 
Show it can be that from eight per/oxs(which 

"| was 
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was faved after the de/xge or Noahs flood) 
fhould {pring fuch a world of people to begin 
a Monarchie under Nimrod, being but 200 
eares after the flood, and that amongft them 

| “fhould be raifedan army of two hundred thow- 

| fand fighting Men: Burit is cafily proved if 
we take but one of the Children of Noxh, and 

| fappofe that a new generation of people begun 
| at every 30 yeares, and that it be continued to 

the feventh generation which is 200 yeares; 

for then of one oncly family there would bee 
produced one hundred and eleven thonfand 
fonles three hundred and five to begin the world: 

though in that time men lived longer, and were 
more capable ef multiplication and increafe- 
which number fpringing onely from a fimple 
production of one yearely would be farre grea- 
ter, if one man fhould have many wives, which 
inancient titnes they had: from which itis alfo 
that the{hi/dren of Ifrael,who came intoEg ype 
but onely 70 fox/es, yet after 210 yeares capti- 
vitie, they came forth with their hoftes; that 
there was told fixe hundred thoufand fighting 
men, befides old people, women and children; 
and he that fhall feparate but one of the families 
of lofeph, it would bée fuificient to make up 
that number: how mich more fhould it bee 
then if wee fhould adjoyne many families to~ 
gether? | 

Of the increafe of numbers. 
S< venthly, what fumme of monzy {hall the 

Citie of Londox bee worth, if it fhould bee 
fold, and the mony be paid in a yeare after this 

| N 4 «=» manner 
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| "manner: the firlt weeke to pay a pine, the fe- 

cond weeke 2 pinnes, the third weeke 4 pinnes, | Û 

the fourth weeke 8 pinnes , the fift weeke 16 | 

pinses: and fo doubling untill the 52 weekes, orf 

the yeare be expired. | | | fi 

Here one would thinke that the valueofthe } ~ 

pinnes would amount but to a {mall matter, in M 

comparifon of the Treafures , ox riches of the Na 

whole Cirse : yet itis moft probable that the § the 

number of pizves wouldamount unto the fam = § 1 

of 45195 996286812 Is, andif we fhould al- #5 

low wntoa quarter a hundred thoufand \pinnes, | ads 
the whole would contamenintieeight millions, . | 1 

foure hundred thoufand Tunne: which is able f oat 

toloade 45930 Shippes of a thoufand Tanne | 
(0 oe apeece: and if wee fhould allow a thoufand 

Sal pinnes for a penny ,the famme of money would : | 

i amount unto above eighteene thoufand , eight 

. hundred and thirty millions of pounds flerling, | 
‘aay an high price to fell a (2#ze at: yet certaine, ac- 

: cording tothatfirftpropofed. Soif 40 Townes | 
were fold upon condition to give for the firft fu 
a penny , for the fecond 2 pence, for the third un 

A pence, Ge. by doubling all the reftunto the by. 
Ot laft, it would amount unto this number of Ff ke 
; ea | pence, 1099511627775» which in pounds is x 

| (EH 4581298444, that is foure thoufand five bun- 

a Al | dred and fourefcore millions of pounds and 9 x 

eur mOIc. A 0 
; Lo 

| fr 
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10 voyces, how many feverall notes might there 

Atathematicall Recreatioss. 

Of a man that gathered up Apples, Stones, 
>. or fuchlike upon a condition, 

1 oe ghtly admit there were an hundred_4pp/es, 
Stones, or fuch like things that were placed 

in a ftraight line or right forme,a pace one from 
anether, and a basket being placed a pace from 
the firft: how many paces would there be made 
to put all thefe Stones into the basket, by fetch- 
ing one by one: this would require neare halfe 
a day to doe it, for there would be made texne 

. thonfand and a hundred paces before he fhould 
gather them all up. 

\ 
Of Changes in Bells in muficall Inftruments, 

tranfinutation of places, in numbers, 
letters, men or {ach like. 

Inthly, is it not an admirable thing to con- 
fider how the skill of n#mébers doth eafily 

 furnifh us with the knowledge ot myfterious 
and hidden things, which fimply looked into 
by others that are not verfed in e4rithmeticke, 
doe prefent unto them a world of confufion 
and difficultie. | 

As in the firft place, it is often debated a- 
mongft our common Rixgers, what number 

: of Changes there might be made in 5, 6,7, 8, 
or more Bells: who. {pend much time to an- 
fweretheir owne donbts, entering often into a 
Labyrinth in the ferchthereof:or if there were 

be? 
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be? Thefe are propofitions of fuch facillitie,that 

a child which can but multiply one number by 

another,may eafily refolve it, which is but only 

to multiply every ##wber from the unitie fuc- 

ceflively in each others prodact,unto the terme 

affighed : fo the 6. numsber thatis againit 6. in 

the Table,is 720, and fo many Changes may be 

made upen 6 Bells, upon 5 there are 120, Ce 

‘In like manner againit 10. ia the Table is 

3 628800, that is, three millions, fixe hundred 

rwen:y eight thonfand, eight hundred & foure- 

{core: which fhewes that 10 voyces may have 

{o many conforts, each man keeping his owne 

note,but onely altering his placesand fo of ftrin- 

ged Juffruments:& the Gamanth may be varied 

according to which, anfwerable to the number 

againft À, viz, 11 24001075070399680000 

‘notes, from which may bédrawne this, or the 

like propofition. 
Suppofe that 7 Schollers were taken out of a 

free Schoole to bee fent to an Univerfitte, there 

to be entertained in fome Colledge at commons 

for a certaine {uname Of money, fo that cach of 

them have two meales dayly , and no longer 

to continue there, that fitting all together upon 

ane bench or forme at every meale,there might 

be a diverfe tranfmutation of place, of account | 

in fome one of them, ia comparifon of another, 

and never the whole company to be twice a- 

like in fituation: how:long may the Steward 

eatertaine them? (who being not skilled inthis à 

fetch may anfwere unadviledly.) It is moft { 

certaine thet there will bec five rhoxfand and 
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Mathematical Recreation, 
forty feverall pofitions or changings / I j4ir 

| in the featings, which makes 7 2 6/2 
| years time not wanting 20 dayes; G6 ic}; 
ln - Hence £16 this mutabilitie of 24 |4l4 

tranfmutation,it isno marvell 120/e s 
that by24 letters there arifeth 720\f6 
and is made fuch variety S040o!c 

| Of languages in the world, 40320 8% 
brand fuchinfinitenumber / 36288 0/9 

Of words in each lan- / 3 628800 |kl1o! 
39916800 |/}rx 

verfitie of /pllables / 47900160 0 m2 
62270120800/» 13| 
87178291200 aby 

the interchange. / 13°76 74368000 |p|1 | 
ing and placing / 99 2 2789888000 |4|16 
of letters ax /355°87537996000 
mongft the / 6402 375 6 83928000 |f 
vowels,and / 72 164513799463 1000 |r 
amongit 24 3.2902759892 640000 | #20 
théfelves / 5 1090957957745440000 w|21 

112400107507039 9680000 |x (2 
2585202472 5619192640000 y\22 

[y#a- 620448593 43886062 3360000 3 (24 

bles:w°* alphabet ot 24 letrers may be varied fo 
many times, 27.620448593 4388 60522560000 
whichis fixe hundred twenty thonfand, foure 
hunared forty eight millions five hundred ninety 
three thoufand fourehusdred thirty eight mills- 
ons of millions and more. = 
Now allowing that a man may reade or 

fpeake one hundred thoufasd words in an hoxre, 
Which istwice more words than there are con- 

tained 

fet ; and alfo by 
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tainedinthe P/almes of David, (a taske too 

sreat for any man to doe info fhort a time) 

and ifthere were fowre thoufand fixebundred | 

and fifty thoufand millions of mes, they could , | 

not {peake thefe words; (according to they | 

hourely proportion aforefaid in threefcore ails. 

ten thoufand yeares; which variation andtranf- | oi 

mutation of letters, if they fhould bee written | 655 

in bookes, allowing toeach leafe 28000 words, ff 5), 

(which is as many aspoflibly could bee infer- À 

ted,) and to each booke a reame or 20 quireof ff; 

the largeftand thinneft printing paper 5 fothat | 

each book being about 15 inches long, 12 broad, | 

and 6 thicke: the beokes that would be made 

of thetran{mutation of the 24 letters aforefaid, 
| 

ae would bee at leaft 38778037089928788: 
and 

| HAS if a Library of a mile fquare every Ways of 50 

mh foot high, were made to containe 250 Galleries 
| 

: ST of 20 foote broad a pecce , it would centaine 

| RE: feure hundred millions of the faid bookes: fo | 

ee there mutt be to containe the reft no leffe than | 

1 | 96945092 fuch Libraries ; andit the bookes 

Ae were extended over the furface of the Globe of | 

the earth, it weuld a decuple covering unto it: 

a thing feeming moft ineredible that 24 letters 

intheirtranfimutation fhould preduce fuch a | 

prodigieus numbers yet moft certaine and in- 

fallible in computation. 

Of a. Servant hired upon cere 

taine CONALLLOMS. 

« 

PR ER ge ean 
seperate ES Es > 

i) os Servant {aid unto his mafter, that hee 

Wy would dwell with himall his life times HF 
Ei) 

- 
5 e l 



Mathematical Recreation; 

he would but onely lend him land to fowe one 
_Sraine of Corne with all his increafe for 8 
yeares time; how thinke you of this bargaine: 
for if he had but a quarter of an intch of ground 
for each graine, and each graine to bring forth 

| epearely ef increafe 40 graines; the whole fum 
would amount unto, at the terme aforefaid, 

| 6553600000000 graines: and feeing that three 
|. thonfand and fixe hundred millions of intches 

doe but make ove #s5le fquare inthe fuperficies, 
it fhall bee able to receive fourteene thou[and 
and foure hundred millions of graines, which is 
14400000000: thus dividing the aforefaid 
65 53600000000, the Quotient will bee 455, 
and fo many {quare miles of land muft there be 
to fow the increafe of one graine of Corse for 
8 yeares, which makes at the leaft foure hana 
dred and twenty thoufand Acres of land, which 
rated but at five fhillings the Acré per Annum, 
amounts unto exe hundred thoufand pound; 
which. is twelve thou[and and five hundred 
pound ayeare, tobee continued for 8 yeares; a 
pretty pay for Adafler Servants 8 yeares [er- 
ViGe, 
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Mathematical Recreatios. 

ProBLEm: LXXXV, 

Of Fountaines, Hydriatiques, Machinecke, 

aud other experiments upon water, 
or other liquor. 

1. Firft how te make water at the foote of 4 

mountaine to afcend to the top of if; and (oto 

defcend on the other fide. 

*O doe this there muft bee a Pipe of Lead, 

which may come from the Fountaine À, 

to the top of the Afcantaine B; and foto de- 

‘{cend onthe other fide alittle lower.than the 
Fonntaine,as at C: then make a hole inthe Pepe 

at the toppe of the , 
Morntaine, as at B, 
and ftop the end of. 
the Pipe at À and C; 
and fill this Pspe at B 
with water: and clofe 
it very carefully ae BARS ress 
gaine at B, that no Stag. fi foyer: ee Re arine ten ee 

ftoptheendat 4,and 
at C;then will the wa- 
ter perpetually runne 
lip the hiil, and defcend on the other fide, which 
i$ an invention of great confequence to furnifh 
Villages that want watere 

2. Secondly, f 

il. 
fa 

UT 
Bath 

| (DA 



Atathematicall Recreation. 

| 3, Secondly , bow to know what wine or other 

liquor there 1518 a veffel without opening 

the bung-hole and without making any 

other bole, than that by which it 
runs ont at the toppe. 

a this Probleme there is nothing but to take 

a bowed pipe of G/affe, and pur it into the 

faucets bole,and ftopping it clofe about . for 
then you fhall fee the wine or liquor to alcend 
in this Pipe, untill it bee juft even with the éi- 
quor inthe vefel; by which a man may fill che 
veffell, or pnt more into it: and fo if need were, 

one may empty one veffell into another without 
opening the éw#7-hole. 

. Thirdly, how isit that it w faid rhat a ve flee 

holds more water being placed at the foete 

\ of a Mountaine, than flanding spon 

the toppe of it. 

ï ah His is a thing moft certaine, becaufe that 
TU warer and all other 4quor difpofeth it felfe 

hh fpherically about the Center of the earth; and 

| by how much the-weffel ismearer the Center.by 

fo much the morethe furface ef the water 

makes a lefler Pheare, and therefore every p
art 

more 7ibbo'or {welling,than the like part ina 

greater [pheare:: ‘and therefore when the fame 

|. weffell is farther from the Center of the eareh, 

the furface of the water makes a greater /pheare, 
and therefore leffe gibbons or {welling over the 

| veffell: 
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veffell: from whence it is evident that a veffel? | 

neare the Center of the earth holds more water | 

chan that which is farther remote from it; and 

{o confequently a weffek placed at the bottome | 

of the Aoataine holds more water ; than be- 

ing placed onthe top of the AZeuntatne = Firft, 
therefore one may conclude, that one and the 

fame veffell will al-, LE ae 

wayes hold more: by | Bg. à 
how muchirisnearer 7, À} 
the center of theearth. 
Secondly , ifa veffed 
be very nearetheCen- |) 
ter of the earth; there |. “= 
will bee more watera- (j= 
bove the brims of it, } <*—~ 
thaa there is within 
the veffe#. Thirdly; a 
veffelt full of water | | 

comming to the Center will fpherically in: 

creafe, and by little and little leave the veffe//; 

and palling the Center, the v<ÿe/! will be all | 

emptied. Fourthly, one cannot carry a Paile of 

water froma low place toa higher, but it will 

ig Æ . À 

more and more run out and over; becaufe that nid 

in a{cending it lies more tevell, but defcending ; hi 

it fwelles and becomes more gibbous. | qua 
Risse) 4h 

4 Fonrthly, to conduël water from the toppe of | i 

one ALountaine,to the top of another. Hint 

: ; Ne 4 D on | 

{ AS admit on thetop Of a ALountasne there Bite 

js a fpring, and at the toppe of the other fi, 
Moenntaine W 
= et ere 
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Mathematical Recreations 
| Mountaine there are inhabitants which wants 
water: now to make a bridge from one Monn- 
taine to another, were diiticult aad too. great a 
charge; by way of Pipes it is eafie and of no 
great price ‘for if at the /pring on the toppe of, 
the Adountaine be placed.a Pipe, todefcend in; 
co the valley , and afcend to the other Afowx- 

_taine, the water will runne naturally; and con- 
| tinually,provided that the pring be fomewhat 
| higher than the paflage of the water at the s#< 
| habitants. can eae 

se Fifsly, of a fine Fountaine which fponts ae 
… ber very high, and with great violence 

cn, Dy turning of a Cakes ~ 

—~ 

y= cherebe a vefell as AB, made clofe i 
allhis parts, in the middle of which let C° 

“D bea Pipe open at D neare the bottome, and 
| then with a Squirt fquirt in the water at C3 
| topped above by the cocke or facet 
as great violence as 2e 
| poñible you can; ard. 4" 
| turne the Cocke im- :i © 

| mediately. Now there | €. 

Cy with 
> 

SESS. 

nn 

the aire which was 
greatly preffed,feckes 
for more place, that 

> eine? ?..nenb 5 



_ Mathematical Recreation, 
turning the cocke the water iffucth forth atthe | 

Pipe, and yes very high; and chat efpecially if IL 
the veffel bee a little heated: fome make ufe of | 

this for an Ewer to wath hands withall, and 

therefore putting a moveable Pipe above C; 

{uch as the figure fheweth : which the warer’ 

will caufe toturne very quicke, pleafurable to 
behold. i 

6. Sixtly, of eArchimedes ferew, which makes 
water: afcend by defcending. 

Boch! 
Lo 

1 

3 
À 

# 
Ÿ 
7 
a 
an 

qd 
4 1 

found higher than it’ 
great enginer admirap 
Arts invented this Jaf 

Hieroies great veffells 

Carda= 

og 
ro 
i : 

|e 
3 y 

D : 

| | 

3 

& NE 

| \ 
5 

a tte 

ving made the like e#« 
ine , thinking hime 

{elfe to bee the firft in- 

venter,conceived fuch 
exceeding joy, that he 

became fol, 20 



Mathematical Recreation, 

it} Againe a thing may afcend by defcending, 
Vit} ifa fparall line bee made having many cérculats- 
Ot Teas or revolutions ; the lait being alwayes lef- 
itd wie than the firft,yet higher than tke Plaine fup- 

WA pofedi itis moft certaine that then putting a 
ball into it, and turning the /pirall dine fo, that 

| the firtt ciréulation may bee perpendicular , or 
| touch alwayes the {uppofed Plainethe ball fhall 

in defcending continually afcend, untill ar laft: 
| it cometo the higheft part of the Piral dine, 8e 
| fo fall out. And here efpecially may be noted, 
| that a moving body as water, ora Ballet, or 
_fuch like, will never afcend if the bedicall reuas 
| .dution of the {crew be not inclining. to the Ho- 

+ rizons fo that according to thisinelination the 
| ball or liquors may defcend alwayes by a conti+ 

+} nuall motion and revolution. And this experi+ 
| ment may be more ufefuil; naturally made with 

SE athreedof trom; or /atine.turned er bowed bem 
id} tically about a Cylinder, wich fome diftinction 
ih} of diftances betweene the Helices; for then hae 

ving drawne out the (ylinder, or having hung | 
or tied fome weight ac ic in fachfort; that che 
water may eafily drop if one lift up the faid 
thred: thefe helices or revolutions;notwithftane : ::: 
ding will remaing inclining tothe Horizon,and 
then turning it abont forward, the faid weight 
willafcend, but backward it will defcend. Now 
if the revolutions bee alike, and of equallitie a= 
mongit themfelves; and the whirling or tur- 
ning motion be quicke, the fight will be fo de. 
ceived, that sort ucing the aftion it will feeme — 
to the ignorant nolefle than a méraches 8 
i O 2 7. Seventhe 
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Mathematicall Recreation, — 

7 Seventhly, of another fine Fountaine, | 
| … of pleafures | 

|} His is an exgine that hath two wheeles 
with cogges, or teeth as AB, which are 

placed within an Ovad C D, in fuch fort, that 
the teeth of the one, may enter into the etches 

of the other; but fo juftthat neither are nor 
water may enter into the Oval coffer,cither by 
the middle or by the fides, forthe wheele mutt 
joyne fo neare to the fides of the coffer, that fi 
there be no vacuitie: tothis there isanaxeltree 9 

with a handle to each Fe Es | 
wheele, fo that they 
maybeturned,and 4 Ke 
being turned , chats ” À 
æurneth the other ZA WN 

: Dy 
wheele that is oppo- = 
fite: by which moti- 
on the #re that is in == 
£,and the water that 
is carried by the hol- 
low ofthe wheeles of 
each fide,by continu- - 

~ all motion, is conftrained to mount and flie out 
by the funnell F: now to make the water runne 
what way one would have it, there may be ap- 
plyed upon the toppe of the Pipe F, two other 
moveable Pipes inferted one within another; 
as the figütefheweth. But here note thatthere 
may accrue {ome inconveniency.in this macha- 
nicke,fecing that by quicke turning the cogges = 
ek de EN OY | 



Mathematical Recreation. 
or teeth of the whecles running one againft 2- 
nother; may neare breake chent, and fo give 
way tothe aire to enter in, which being vio- 
lently inclofed will efcape to eccupie the place 
of the water, whofe weight makes it fo quicke: 

| howfoever, if this AZachine be curioufly made 
as an able workeman may ealily doe , it is a 
moft foveraigne engine, to caft water high and 
farre off for to quench fires, And to have it to. 

| rainétoa place affigned, accommodate a focket 
having a Pipe at the middle; which may point 

| towards the place being fet at the top thereof, 

Land fo having great difcretion in turning the 
Axis of the wheele, it may worke exceeding 

‘1 well, and continue long. » 

8. Exghtly,of a ‘Bue watering potte 
for gardens. 

5 Fo may be made in forme of a Bottle ace 
cording to the laft figure or fuch like, ha- 

# | ving at the bottome many fmall holes,& at the 

À necke of it another hole fomewhat greater than 
À cthefe atthe bottome, which hole atthe toppe 

you muft unftop when you would fill this wa: 

| tering por, for thenit is nothing but putting the 
| lower.end into a paile of water , for fo.it will 
| fill icfelfe by degrees: and being. full, put your 

A | 

thumbe on the hole at the necke to ftop it, for 

| chen may you carry ir from place to place, and 
it will not fenfibly runne ont, yet fomething 
will if it were fo clofe ftopped, and all in time 

| contrary, to,tothe ancient tenet in Philefophy, 
| that sire will not penetrate. 

a Ninthly, 
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Mathematical Recreation. 

9 Ninthly, Bow cafily to take wine ont of # | | 
velfelat the bung-hole without preremy 

of a-hole in the veffel. 

Pipe of Glaffe or {uch like, one of the ends of © 
which may be clofed ap almoft, Jeaving fome 
fmall hole at'the end; for then ifthatend be fer. 

into the weffell:at the bung-hole, the whole ï 
Cuncior Pipe Wie MASON, LIRE FEES 
filled by little and lite: : R ds | 
tle;and once being fully ge 
ftoppe the other end 
which is without?and: 
then pull out the Cane.” 
or Pipe; fo will iebee: 
full of wine; then ôpes <= 
ning alitre the toppe ies 
above, you may. fill a 
Glaffe or other Potte 
with it, foras the wine rt 
iffueth ont, the wire commeth into the (ane or | 
Pipe to {upply ‘vacuity. 2 joe 

yo, T° ontbly, bow to meafure srregular boz 

€ Ome throw in'the body or magnirnde into ax: 
woefell, and keepe that which floweth one” 
éver,{aying itis alwayes equall tothe thing caft | 

into the warer : but itis more neater this waÿ | 

to powre into a veffell fuch a quantity of de #4 



Mathematical Recre stioB. 

which may be thought füfficient to cover the 
body or magnitude, and make a marke how 

high the water is in the vef/e#, then powre Out 
all this water into another veffell, and lec the 
body or magnitude be placed into the firft veffel, 

|. then powre in water from the fecond veffell, 

| until it afcend untothe former tnarke made in 

| the firft veffell; fo the water which semaines in 

| the fecond veffell, is equallto the 4edy or mag- 
nitude put into the water: but here note that 

i this is not exact or free from error, yet nearer 

% chetruththan any Geometrician can otherwife . 
it poffibly meafure , and thefe £odyes that are not 

fo fullof powers.are more truly meafused this 
way, than others arc, | 

11» To finde the weight of water... :;. 

ve that £24. part of an ounce weipht, 
makes acubicall inch of water; and every 

pound weight Haverdepoife makes 27 cubicall 
intches, and +, fere, and that 7 Gallens anda 

halfe wine meafure makes a foote cubicall, it 1s 

eafie by inverfion, that knowing the quantitie 
of a veffell in Gallons , to finde his content -in 
cubicall feete or weight : and that late famous 

Geometrician (Majer Brigs found. a, cubicall 
foote of water to weighneare 62 pound weight 
Haverdepoize. Butthe late learned Simon Sten - 
vin found a cabicall fente of water toi ob Ge 

| pound, whichdifference may arife fromthe ine 5" 

| equallitie of water; for fome: waters are more tS ES 

|| :ponderos thah “others ; sand. fome di sa 
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moa inna: ssl gp dos tO give the contents Of veffells or bo- 
dies which containe liquids, 

32. To finde the charge that a veffel may carry, 
2 as Shippes,Boates, or (uch like, 

T “His is generally conceived, that a veffell 
À may carry as much weight as that water 

a weigheth, which is equall ‘unto the veffel in 
nefle,in abating onely the weight of the ve/- 

fells we fee that a barrell of wine or water calt 
_ineo the water, will not finke te the bottome 
bur fwimme eafily, and if a Shippe had not row 

ol a "and other ponderofities in it, it might fwimme 
| 

sa se " een ” ar mme ee men” no. soie au ~~ fall of water without finking: in the fame man- 

ay ne ner ifthe veffe# were loaden with /ead, fo much 

ii | fhould the water weigh: hence it ig that Afar- 

va risers calls Shippes of 0 thoufand Txnnes, be- 

Het caufe they may containe one or two thoufand 

Tunue,and fo confequently carry as much, 

¥3. How comes itthat a Shippe having [afely 

a ' fayled in the vafte Ocean,and being come ine 

i tothe Port or harbour, without any 
rempeft will puke downe right. 

mec 82e ai ET A rm nl la ae 

a 

far canfe of this: is: that aveffel may carry 

more upon fome Kinde of water than upon 

> Dear 

| other; now the warer of the Ses isthicker and 
4 ‘heavier than that of Rivers Wells, or Fountasns; 
| | en va theres 

may be from the weight ofa pound , andthe | 
sneafure ef a foote: thus the weight and quan- 

titie of a folid Foote fettled,it is cafiefo
r Arith=_]. 

A | \ | 

| 
| 

| 

| 
| 
| 

| 

| 

| 



E Mathematical Recreation. 20% 8. 
hereforethe loading of a veffe' which is:ac~ 7 

| connted fufñcient inthe Sea; becomestoo great, 4 

in the-harbowr sor {wéetswater: Now fofné +": 1.11 
| thinke that it is the depth of the water that 61) 
makes veffe/ls more cafe to fwimme, but itis 1 
an abufe ; for if che loading of a Shippe bee no ic 
heavier thanthe water that would occupie that aa 
place, the Ship fhouldas eañly fwim upon that LA 
water;as if it did {wim upon a thoufand fathom vie 
deepe of waters andif the water be no thicker 
thana leafe of paper, and. weigheth but an ounce 
under a heavy body.it will fupport it, as well an 
as if the water under it weighed ten thoufand ih 
pound weight: hence it is ifthere be a veffe// | 
capable of a little more than a thoufand pound 
weight of warer, you may putinto this veffe//a 
peece of weed, which fhall weigh a thoufand 
pound: weight; (but lighter in his kinde chan ba ise 
the like of magnitude. of water:) for then ne | 
powring in buta quarte of water or a very lit- 
tle quantitie of water the wood will {wimme | 
on the top of it, (provided that the woed touch ae 
not the fades of the veffed/: )which is a fine ex- be 
periment, and fcemes admirable in the perfor- 
MANCCe | ph ot 4 D | 
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I 4. oa 4 greffe body of mettle may 
.  fwimme upon the water. 

T° is. done by extending the mettle into a 
thinne Plate, to make it hollow in forme of | 4 

a veffell; fo thatthe greatnefle of the weflel  : JE! A 
which the aire with it containeth, be see a 1,1 

the 4 
=A 
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| the magnitude of the water, which weighes as 

much asit;for all bodies may {wimme without 

finking;if they occupie the place of water equall 
in weight unto them, ‘as if it weighed 12 
pourid, it muft have the place of 12 pound of 
water ‘hence it isthat wee fee floating upon 
the water great veffells of Copper or Brafe, 
when they are hollow in forme of a Chaldrex, 
And how can it be otherwife conceived of J- 
lands ia the Sea chat fivimme and floate? is it +» 
not that they are hollow.and fome part like un- 
to a Boate, or that cheir earth is very light and 
{pongedus, or having many concaviticsinthe | 
body of it, or much weed within it. 

And ic would’bee'a pretty propofition ta 
fhew how much every kinde of mettle fhonld 
bee inlarged , to make it fwimme upon the »#- 
tery which doth depend upon the proportions 
that is: betweene the weight of the water and 
each meertle. Now the proportion that is be- 
tweene metrles and water of equall magnitude, 
according to fome Authors is as followeth. 

Gould, 187% 

A magnitude of ro pounda Lead. 1163 

weight of water will eae Silvers 104 
: quire for the like magni-G)Cepper, 91 
tude of - | Iron, 8x 

| Tinne. 7§ 

From which ts inferred,that to make apeéce _ | | 

of Copper of ro pound weight to fwimne ; it} 
~ muit bee fo made hollow, that it may hold 9 | - 

à | 

times that weight of water and fomewhat 

more, that is 
to fay, or poun

d: fecing chat 
Cop- | | 



Mathematical Recreation. 
per and water of like magnitudes in their pon- 
derofities, are as before, as xo to or. 

I 5. Howto weigh the it ightneffe c'of the aire. 

pis a Balance Of wood turned upfide 
L downc into the water,that fo it may {wim, 
then let water be inclofed within fome body, as 
withina Bladder or fuch likes and {uppofe thar 
fuch a quantitie of aire fhould weigh one 
pound, place it under one of the Ballaxces, and 
place under the other as much weight of light- 
nefle as may counter-ballance and keepe the : 
other Ballance that it rife not out of the water: 
by which you fhall fee how much the light- 
neffe is. 
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 MathematicallRecvreation. 

16. Being given a body,to marke it about, anak 
foew how much of st will finke in the water, 

or [wimme above the water, 

"Tis is done by knowing the weight of the 
body which is given , and the quantitic of 

water, which weighes as much as that 40dp; 

for then certainely it will finke fo deepe, untill 
it occupieth the place of that quantitic of | 
water, ¥ 

17. To finde how much feverall mettle or 
other bodies doe weigh leffe in the 

water thanin the aires 

Akea Batlance and weigh (as for example ) 
9. pound of Gould, Silver, Lead, or Stone in 

the aire ; {@ it hang in equilibria; then comming - | 3 

eo the water, take the fame quantitie of Gewla, 

Silver, Lead, or Stone, and let it foftly downe. 
inte it , and you fhall fee that you fhall neede a 
leffe counterpoife in the other Ballance to 
counteteballance it: wherefore all felids or be- 
dyes weigh leffe inthe water than in the aire, 
and fo much the leffe it will be, by how much 
the water is grofle and thicke , becanfe the 
weight findes a greater refiftance, and therefere 
the water fupports more:than aire: and further, 
becanfe the water by the ponderofitie is dif- 
pleafed, and fo ftrives to be there againe, pref- 
fing to it, by reafon of the other waters that | 
are about it, according to the proportion a 

| his à | 
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Mathematical Recreation, 
| his weight. e4rchimedes demonitrateth, that 

all bodies weigh leffe in the water(or in like 4s- 
g%er) by how much they occupie place : and if 
the water weigh a pound weight, the magni- 
tude in the water (hall weigh a pound leffe than 
in the aire. 7 
Now by knowing the proportion of water 

and mettles it is found that Gow/d lofeth inthe 
water the 19 part of his waight: (opper the 
g part, Quickefilver the 15 part, Lead the 12 
part, Silver the 10 part, Jron the 8 part, Tinue 
\the 7 part and a little more: wherefore in ma- 
teriall and abfolute weight, Gox/d in refpect of 
the water that it occupieth weigheth 18, and 3 

_ times heavier than the like quantitie of water, 
. that is,as 18 4 tothe Quickefilverts times: 
| Lead 11 and 2, Silver 10 and 3, Copper 9 and 

+, , Tron 8 and +; and Tinne 8 and + Centrarily 
in re{pect of greatnefle, if the warer beas hea- 
vy as the Gold, thenis the water almoft 19 
times greater than the magnitude of the Gow/d, 
and fo may you judge of the reft, 

18. How #it that aballance having like weight 
an each [cale, and hanging in equilibrio in 

the aire: being placed sn another place, 
(without removing any weight) it 
Spall ceafe to hang in aquilibrio 

Sencibly; yea by a great dif- 
ference of weight. 

T His is eafie to be refolved by confidering 
different mettles , which though they 

weigh 

205 
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Mathematical Recreation. 

weigh equall in the aire, yet in the water there 
will bee anapparant difference ; as {uppofe fo 
that inthe fcale of each Ballance be placed 18 
pound weight of feverall #errles , the one 
Goald and the other Copper, which being in 
equilibrio in the aire, placed in the water, will 
not hang fo, becaufe that the Gould lofeth 
neare the 18 part of his weight, which is about: 
1 pound, and the Copper lofeth but his 9 part, | 
which is 2 pound: wherefore the Go/d inthe’ | 
water weigheth but 17 pound, andthe Copper | 
16 pound, which is a difference moft fenciblé 
to confirme that point, 

19. To fhew what waters are heavier one 
than another, and how much. 

Pie have an efpeciall refpect unto 
À this, judging that water which is lighteft 
is moft healthfull aad medicinall for the body; 
and Sea-mex know that the heavicft waters doc 
beare moit, and itis knowne which water is 
heavieft thus. Take a peece of waxe and faften 
lead unto it, or fome fuch like thing that it 
may but precifely {wimme, for then ivis e- 
quall to the like magnitude of water; then put |! 
ic into another. veffe/l which hath contrary 
water,and if it finke, then is that water lighter | 
than the other : but if it finke nor fo decpe , 
chen it argueth the water to be heavier or more | 
groffer than the firft water; or one tay take a | 
pecce of wced,and marke the quantitic of fin- | 
king of it into feverall waters, by which you | 



| Mathematical Recreation: 

| may judge which is lighteft or heavieft, for in: » 
that which it finkes moft,that is infallibly: the 

| lighteft; and fo contrarily. 

20. How. to.make a Pound of water weigh 46 
much 6b 10, 20, 30; or a hundred pi à of 

Lead ; nay as much as athonfand , er 
ten thoxfand pound wes ght. 

| 5 Min propofition feemes very impoffible, 
| yet water inclofed ina veffe/l; being con- 
| drained to dilate it {elfe , doth weigh {fe much 

as though there were in the concavitie of it a 
follid body of water. 

| There are many wayes to experiment this 
| propofition, but to verifie it , it may be fuifi- 
| cient to produce two excellent ones onely: 
which had they not beene really acted, little 
credit might have becne given unto it. 

The firft way is thus: Take a Adagnitude 
| which takes up as much placeas a bendred ora 

| thonfand pound of water,& fuppofe chat it were 
| tied to fome thing that it may hang in the aire; 
then make a Ballance that one of the [cales may 

_| inviron it, yet fo that it touch not the fides of 
it: but leave {pace enough for ene pound of 

, | ater: then having placed 100 pound weight in 
the other /ca/r, throw in the water about the 

| CHagaynde, fo that one pound of water fhall 
| weigh downe the hundred pound in the other 
| Balance: the 
| - The fecond way is yet more admirable: take 
| à common Satlancethet is capable to receive 
Gee ay 19 

€ 



Mathematical Recreation, 

10 0r 20 pound ofwa- “ii 
ter, then putinto ita jj 
magnitnde which tnay fi. 
take.up the place of 9 y4 
of Lo pound of watery Soy 

which is placed in “> =. 
wall; fo that it hang — 
quiet: (now it is not 

.“materiall whether the oe 

magnitæde be hollow Lope, Om ween: | | 

er maffie) fo that it touch not the Ballance 

{nm which itis put: for then having put the /ead ; 

or weight into the other Ballance, powrein a | 

pound of water. into the Ballance where the, | 

magnitude is, and you fhall fee that this one, fil 

pound of water fhall counterpoife the 10 or 20: | 

pound of /ead which is fer ii che other B4/-. 
lante. 

| 

ae Se re k 

PROBL E M LXXXVI. 

Of fundry Queftions of etrithmesicke, and 

firft of the number of fands. 

eee 

| à may be faid incontinent, that to undertake” 

ae this were impoffible, cither to number the 

fands of Libya, or the/ands of the Sea; and it: | 

was this that the Peers fung, and that which + 

the vulgar beleeves; nay, that which long a- 

goc certaine Philofephers to Gelon King of ahs | 
. y 



Mathematical Recreation. 

| Humerable: Bue I aufwere with Archimedes, 
that not onely one may number thefe which are 
at the border and about the Sea; but thefe 
Which are able to fill the whole world: if there 
were nothing elfe but /aed, and the graines of 
fands admitted to bee fo {mall , that.10 may 

| tnake but one graine of Poppy: for at the end 
| of the account there neede not to expreffe them, 

but this number 30840979456, and 35 Ci- 
Phers at the end of ite Clavins and Archimedes 

| makes it fomewhat more; becaufe they make a 
| greater firmament than Tiche Brahe doth; and 

if they augment the Vniverfe, itis eafie for us 

| 

| 

À 
| 

“8 

a | to augment the number, and declare afluredly 
‘lin how many graines of /aud there is requifite to 
joeif ll another world, in comparifon that our vifi- 
tof ble world were but as one graine of fand, an 
fie §- Atome or a point;for there is nothing to doe but 

to multiply the number by it felfe, which will 
|) amount toninety places, whereof twenty 
| are thefe, 95143798 134910955936, and 70 
bCrphers at the end of it: which amounts toa 

} mott prodigious number,and is eafily fupputa- 
ted: for {uppofing that a graine of Poppy doth 

| Containe 10 graines of /4#d, there is nothing 
| but to compare that little bowle of a graine of 

th Poppy, with a bowle of an inch or of a foote,and 
that to be compared with that of the earth, and 

te then that ofthe earth with that of the frma- 

yhict a wert; and fo of the reft. 3 

Wh 

Le 
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Mathematical Recreation. 

2. Divers mettles being melted together in one 

body; to finde the mixture.of them. 

His was a notable invention of Archime- 

des, related by Versvious in his eArchite- 

Eure, where he reporteth that the Gould-fmith 

which King Hiere imployed for the making of 

the Goulden Crowne, which was to be dedica- 

ted tothe gods, had ftolen part of it and mixed 

Silver in the place of it, the King fufpicious 
of the worke propofed it to Archimedes, if by 

Art he could difcover without breaking of the 

Crowne, if there had beene made mixture of 

any other mettle with the Gew/d, The way 

which he found out was by bathing himfelfe, 

for as hee entred into the veffell of water, (in | 

which he bathed himfelfe) fo the water afcen- | 

ded or flew out over it , and as hee pulled out 

his body the water defcended : from w hich he 

gathered that if a Bowle of pure Gow!d, Silver, 

or other mettle were caft into a veffe# of water, 

the water proportionally according tothe thing | 

caft in would afcend ; and fo by way of Arith- | 

meticke the queftion lay epen to bee refolved: |, 

who being fo intenfively taken with the inven- 

tion, leapes ont of the Bath all naked, crying |. 

asa man tranfported, I have found , I have |, 

found,and fo difcovered it. | | 

Now fome fay that he tooke two A4affes, the i. 

one of pure Gox/d, and the other of pure Silver}, 

each equall to the weight of the Crowne, and |. 

therefore unequall in magnitude or ereatnelle; | 
! and, 
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and then knowing the feverail quantities of wa- 
ter which was an{werable to the Crowne; and 
the. feverall (Maffes,he (ubtully collected, that 
ifthe (rowze occupied inore place within the 
water than the Afaffe of Gould did: it appeared 
that there was Si/ver or other mettle melt with 
ic. Now by the rule of’ potion, fappofe that 
each of the three Adaffes weighed 18 pound a 
peece, and that the WZaffe of Gexld did occupie 
the place of one pound of water that of Silvera 
pound and a half, and the (rowne one pound 
and a quarcer only :then thus he might operate: 
the Afajfe of Silver which weighed 18 pounds, 
caft into the warer did caft out halfe a pound of. - 
water more than the Adaffe of Gould, which * 
weighed 18 pound; and the Crowne which 

weighed aifo 18 pound, being put into a 
veffell full of water, threw out more water than 
the Aa fe of Geld by a quarter of a pound,(be- 
caufe of mixt mettle which was in it:) there- 
fore by the rule of proportion,if balfe a pound 

‘of water (the excefle) Le anfwerable to 18 
pound of S/ver, one quarter of a pound of ex- 
cefle fhall be anfiverable to g pound of Silver, 
and fo much was mixed in the Crowne. 

Some judge the way te bee more facill by 
| weighing the Crowre frft in the aire, then in 
| the-warer; in the aire it weighed 18 pound, 
| and if it were pure Gow/d,in the water it would 
| weigh but 17 pound; if ic were Copper it 
| would weigh but 16 pound ; but becaufe wee 
| will fuppofe that Gould and Copper is mixed 
together , it will weigh leffe then 17 pounds 

P a erate 2" 
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Mathematical Recreation. 

yet more than 16 pound, and that according to 
che proportion mixed: let it then be {uppofed 

that it weighed in the water 16 pound and 3 

quarters, then might one fay by proportion, if 

the difference of one pound of lofle, (which is 

betweene 16 and 17) bee anfwerable to 18 

pourd, to what fhall one quarter of difference 

be anfwerable to, whichis betweene 17 and 

16 4, and it will be 4 pound and a kalfe; and {a 

much Copper was mixed with the Gould, 
“Many men have delivered fundry wayes to 

refolve this propofition fince e4rehimedes in- 

vention, and it were tedious to relatethe diver- 

fities. 



Mathematical Recreation, 

td 10 3: Three men bought # quantitie of wine, each 
ny | paid alike, and each was to have alike; it happe- 
anit | ned at the laff partitionthat there was at Bar- 

nels, of which 7 were full, 7 halfe full, and 
7 empty, how muft they frare the wine 

ana veffells, that each have as 
many veffells one 45 ana, 
ther, & a much wine 

one as Another, 

| THis may be anfwered two wayes as follow- 
| * eth, and thefe numbers 2, 2,3; or 3, 3,1, 
may ferve for direction , and fignifies that the 

|| firfiperfon oughtto have 3 Barrells full, & as 
| many empty ones, and one which is halfe full; 
| fo hee fhall have 7 veffels and 3 Barrels,and a 

| halfe of liquor: and one of the ether fhall in 
| like manner have asmuch, fothere will re- 
| maine forthe third man 1 Barred full, 5 which 
are halfe full, and 1 empty , and fo every. one 
fhall have alike both in veffe/s and wise. And 

|| generally to anfwere füch queftions, divide the 
(of | BUMber of veffells by the number of perfons, 
| and if the Quotient be not an intire number, the 

queftion is impoflible ; but when it is an intire 
| number, there muft be made as many parts as 
there are 3. perfons, fecing that each part is 

| Ieffe, than the halfe of the faid Quotient: as di. 
| viding 21by 3 there comes 7 for the 2 #otrent, ° 
| which may be parted in thefe thre parts, 2,2,3; 

Wiad À 3: 3: 3, cach of which being lefle chan halfe 
of 7. 

P'3 4. There 



2x4 Mathensaticall Recreation. 

4: ree 4 # Ladder which flands upright a- 

gainff a wall of 10 foote high; the foot of it #4 

pulled out 6 foote fram the wall upon the 

pavement: how such hath the tep of 

she Ladder defcended. 

"He anfweré is,2 foot; for by ‘Pythagoras | | ls 

rule the fquare of D REA Hyporenufe i ig | | a 

equall to the fquare of ges pl 

D 46, and AB 10. te 
Now if Def bee 6): y 
footjand 4B 10 foor, = 
the fquares are 36 and PA 
100, which 3 6taken 3 
from 100 refts "64, fF 
whofe Roete-quadrat \- oa Saat 

is 8; {0 the foot of the 
Ladder being now at 
D, the toppe will bee 
at C, 2 foote lower: 
than i it was when it was at 3. 

4 gt 
rl Ba] 

| jel 

ProsLem. LXXXVII- 

Din faits or debateé betweene Cains and Semiz)| à 

pronins, mpon the forme ‘of figures ; which 

Geometriciass call Jfeperimeter, or e= 

qual in civenit or compalfe. 
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Mathematical Recyeation. 
forth here Bartoleus, who witneffeth of him- 

felfe, that being then an ancient Doctor in the 
|: Law, he himfelfe tooke upon.him to learne the 

elements and principles of Geometry, by which 
_ he might fet forth certaine Lawes touching the 

| divifions of Fields, Waters, llands, and other 
‘incident places: now @-@ Se 
this fhall be tofhew! # 
in paffing by, that À 

A thefefciencesere pro- ~ À | 
4! fitable and behoveful RS 
j" ‘t for Judges, Counfel; gq (Br 
i dors , o¢ fuch, to ex) , ti 
WA plaine many things\/'/.9°° 

_ 4 which falles out in 
4 Lawes,to avoid ambi- 

À guities, contentions, 
"À andfuits eften. 

Ti Inetdent. 

CE had a field which was directly fquare, 
having 24 meafures in Circuit, that was 6 

oneach fide:Sempronins defiring to fit himfelfe, 

prayed (aims to change with him for a field 
which fhoïld bee equivalent unto his; and the 

_ bargaine being concluded, he gave him for 
counterchange a peece of ground which had 

- jut as muchin circuit as his had, but it was 

not fquare,yet ®sadrangular and Reëtangled 

… having 9 mealurés in length for each of the two 
A. longeft fides, and 2 in bredth for each fhorter 

I fide: Now Casas which was not the moft fub- 

| SR tille ft 
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Mathematical Recreation. 

tilleft nor wifeft in the world excepted his bar- 
gaine at rhe firft, but afterwards having cenfer- 
red with a Land meafurer and Mathematitian, 
found that he was overreached in his bargaine, - 
and that his field contained 36 fquare mea~ 
fures, and the other field had but 27 meafures, 
(athing eafie to be knowne by multiplying the 
length by the bredth:) Sesmpronins contelted 
with him in fuite of Law, and argued that fi- 
gures which have equall Perimeter or cercait, 
are cquallamongft themielves: my field, faith 
“he, hathequall circait with yours, therefore it 
is equall unto it in quantitie. Now this was 
fuificientto delude a I#dge which was igno- 
rant in Geometrical proportions, but a Afathe- 
matician will eafily declare the deceit, being 
affared that figures which are l/operimeter, or 
equall in circuit, have not alwayes equall capa- 
citie or quantitie: fecing that with the fame | 
circuit , there may bee infinite figures made 
which fhallbe more and more capable,by how’ | 
much they have more Angles, equall fides, | 
and approach nearer unto a circle, (which is | 

. the moft capableft figure ofall,) becaufe that 
all his parts are extended one from another, | 
and from the middle or Ceuter as much as | 
may be: fo we fee by an infallible rule of expe- | 
rience, that a fquare is more capable of quanti- 
tiethan a Triangle of the fame circuit, and a | 
Pentagone more than a/q#are,and fo of ethers, | 
fo that they beregwlar figures that have their | 
fides equall , otherwife there might be that a 
regular Triangle shaving 24 meafures in cércure 
pa on à might! 
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might have more capacitie than a rectangled 
Mathematical! Recreation. 

Parallelogram which hadalfo 24 meafures of 
csrcuit , as if it were 11 in length and x ih 
breadth,the cercust is till 24; yetthe quantitie 
is but 11: and if it had6 every way, it gives 
the fame Perimseter, viz. 24. but a quantitie of 
36 as before. | 

2, Incident. 

le having borrowed of Casus a 
facke of Corne, which was 6 foot high and 

2 foore broad , and when there was queftion 
made to repay it, Sempronius gave Carus backe 
two fackes full of Corne, which had each of 
them 6 foot high and 1 foot broad : who be- 
leeved that ifthe fackes were full hee was re- 
paid, and it feemes to have an appearance of 
truch barely looked on. But it is moft evident 

in demonftration, that the two fackes of Corne 
paid by Sempronizs to aius,is but halfe of that 
one facke which he lent him: for a Cylinder or 
facke having one foot of diameter, and 6 foot 
of length, is but the 4 part of another Cylinder, 
whofe length is 6 foot, and his diameter 1s 2 
foot: therefore two of the lefler Cylinders or 
fackes is but halfe of the greater; and fo Cases 
was deceived in halfe his Corse, 

3. Z ncidert. 

Ome one froma common Fesutaine of a 
Citie hath a Pipe of water of an inch diame, 

ter... 
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Mathensaticall Reeveation, 
ter; to have it more commodious,he hath leave 
to take as much more water , whereupon hee 
gives order that a Pipe be made of two inches 
diameter. Now you will fay prefently that it is 
reafon to bee fo bigge, to have juft twice as 
much water as he had before : but if the CHe- 
Pirate oF the Chie— "TT 
underftood Geometric Oya Zs 150 
cal proportions, hee! ("pf 

would foone caufe it. ain 0 
to bee amended , and 
fhew that hee hathnot 
onely taken twice as < 
much water as hee had Q. é 
before,but foure times’ 
afmuch;fora Circalar 
hole which is twe in- 
ches diameter is foure 
times greater than that of one inch; and there- 
fore will caft out fouretimes afmuch water as 
that of one inch, and fo the deceit is double alfo 
in this, 

Moreover if there were a heape of (orne of 
20 foot every way, which was borrowed to be 
paid next yeare: the party having his (orne in 
heapes of 12 foote every way, and ef 10 foote 
every way, proffers him 4 heapes of the greater, 
or 7 heapesof the leffer, for his owne heape of 
20 every way,which was lent: here it feemes 
that the proffer is faire, nay with advantage, 
yet the loffe would be neare 1000 foot, Infinite 
of fuch caufes doe arife from Geometricall fi- | | 

gures, which are able to deceive a Judge or 
| Magiffrate, 

| M 
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Magiftrate, which is not femewhat feene in 
CMathematicall Documents. 

PROBLE™M. LXXXVIII. 

Containing fundry Queftions in nhac 
of Cofmography. 

Pt it may be demanded,where is the mid- 
die ef the world ; I fpeake not here ALathe- 

matically , butas the vulgar people who aske 
where is the middle of che wor/d: in this fence 
to {peake abfolutely there is no point which 
may be faid to be the middle of the furface; for 

the middle of a Globe is every where: notwith- oe 

ftanding the Holy Scriptures {peaketh refpe- ce. 
tively , and makes mention of the middle of | 
the earth , and the interpreters apply it to the 
Citie of Zersf[alem placed in the middle of Pa- t 

lefina , and the habitable wor/d; that in effect nr) 

taking a mappe of the wsr/d, and placing one ae 

foot of the ( ompaffes upon Ierufalem , and ex- 

tending the other foot tothe extremity of Ex- 
rope, eAfs , ande Æfica;you fhall fee that the 
Citie of Jerufatem is as a Center te that Circle. 

2. Secondly, bow much is the depth of the 

earth the height ef the heavens, and 
the compaffe of the worla. 

Form the furface of the earth unto the Cen- 
1 | 

À ter according to ancient traditions,is 3436 at 

| miles, 1 
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MathematicallRecreation. 

miles, fo the whole thickenefle is 6872 miles, 
of which the whole compaffe or circuit ofthe 
earth js 21600 miles. 

From the Center of the earth to the ALoone 
there is neare 56 Sensidiameters of the earth, 
which is about 1924.16 miles: unto the Sunne 
there is 1142 Semidiameters of the earth, that 
is in miles 3924912; fromthe ffarry firmament: 
tothe Center ofthe earth there is 14000 Semie 
diameters, that is, 48184000 miles, according 

“to the opinion and obfervation of that learned 
Ticho Brahe, 
From thefe meafures one may collect by .4- 

rithmetical! fapputations, many pleafant propo- 
fitions in this manner. 

Firft , if you imagine there were.a hole 
through the earth, and that a milftoue fhould 
bee let fall downe into this hole, and to move a 
mile in cach minute of time, it would be more 
than two dayes and a halfe before it would 
come tothe Center, and being there it would 
hang in the aire. 

Secondly, ifa man fhould goe every day 20 
miles, it would bee three yeares wanting but a 
fortnight, before he could goe once about the 
earth;and if a Bird fhould fly round about it in 
two dayes, then muft the motion be 450 miles 
in an houre. | 

Thirdly, the “Moone runnes a greater com- 
pafle each houre,than if in the fame time thee 
fhould runne twice the (ircumference of the 
wholécarth, 

Fourthly , admit it bee {uppofed that one 
,  fhould 
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Mathematical Recreation, 

fhould goe 20 miles in afcending unwards the 
| heavens every day, hee fhould bce above 15 
| -yeares before hee could attainetothe Orée of 
| the (Moone, | 

Fifthly, the Sanne makes a greater way in 
@ne day than the CWMoone doth in 20 dayes, be- 
caufe that the Orbe of the Sunnes circumference 
is at the leaft 20 times greater than the Orbe of 
the ALoone, 

Sixthly, if a milftone fhould defcend from 
the place of the Swane a thoufand iniles every 
houre, (which is above 15 miles in a minute, 
farre beyond the proportion of motion) ic 
would be above 163 dayes before it would fall 
downe to the earth. 

Seventhly , the Sanne in his proper {pheare 
| moves more than feven thoutand five hundred 
| and feventy miles in one minute of time: now 
| chere is no Baler of a Cannon, Arrow, Thun- 
| derbolr, or tempeft of winde that moves with 
 fuch quickenefle. 

|. ÆEzghrhly, it ts of a farre higher nature to 
confider the exceeding and unmovezble quick: 
nefle of the ffarry firmament, fora frarre being 

inthe Equator , (which is juft berweene the 
Poles of the world) makes 12598666 miles in 
one houre, which is two bundred,nine thoefand 

| sine hundred and ninety fours miles in one mi- 
“nute of time:& if a Hor/eman should ride every 
_ day 40 miles, hee could net ride fuch a com- 
) paffe in a thonfand yeares as the ftarry fiumas 
mens moves in one houre, which is more than 
if one fhould move about the earth a thoufand 

| | times 



Mashematicall Rechedtion. 
times in one houre, and quicker than poffiblé 
thought can be imagined: and ifaffarre fhould 
fly in the afre about the earth with fucha pro- 
digious quickenefle, it. would burne and con- 
fame all the wor/ here below. Behold there- 
fore how time pañleth and death hafteth on: 
this made Copernicus ,not unadvifedly to attri- 
bute this motion of Primam mobile to ‘the 
earth, and not tothe frarry firmament; for it is 
beyond humaine fence to apprehend er con- 
Ceive the rapture and violence of chat motion 
being quicker than thought; and the word of. [re 

Ged teftifieth that the Lord made all things in 
number, mealtre, weight and time, 

PrRoBLEM. LXXXXII. 

To finde the Biffextile yeare, the Dominicall 
etter, and the letters of the moneth. 

Et 123,0r 124,0r 185 ,0r 26,or 27,(which 
is the remainder of 1500,0r 1600) be divi- 

ded by 4, which is rhe number of the Zeape- 
yeare, and that which remaines of the divifion 
fhewes the Leape yeare; as if one remaine, it 
fhewes that it is the firft yeare fince the Bifex- 
tile or Leape yeare: if two, itis the fecond yeare, 
oc, and if nothing remaine, then it isthe B:/- 
fextile ox Leape yeare, and the Quotient fhewes |! 
you how many 8: fextiles or Leape yeares there | 

are contained in fo many yeares. 7 

To 



Mathematical Recreation. 

To finde the (irele of the Sun by the fingers, 

| Et 123, 24,25,26, or 27, bee divided by 
| 28, (whichis the Circle of the Sxmre, or 

: § whole revolution of the Dominicali letters )and 
KL } that which remaines is the number of joyets, 
| which is to bee accounted upon the fizgers by 

| Filius eflo Dei,calum bonus accipe gratis : and 
:§ where the number ends, that fizger it fheweth 

| the yeare which is prefent,and the words of the 
A verfe fhewes the Dominscall letter, 

Example, 

| D 123 by 28 forthe yeare, (and fo of 
other, yeares) and the Quotient is 4,and 

there remaineth 117, for which you mutt ac- 
count11 words; Filiaseffo Dei, Gc. upon 

‘the jeyats beginning from the firft joyne of the 
Index,and you fhall have the anfwere. 

For the prefent to know the Dominicail ler. 
ter for each moneth, account from January un- 
to the moncth required, including Janwary; and 
if there bee 8, 9,7,0r 5, you mutt begin upon 
| the end of the fizger from the thumbe and ac- 

M count, Adam degebat , Gc. as many words as 
À there are.moneths, for then one fhall have the 
if) letter which begins the moneth ; then to know 
| what day of the moneth it is, fee how many 

“M times 7 is comprehended in the number of 
| dayes,and take the reft: fuppofe 4.account upon 
| che firft finger within and without by the Joynrs. 
| unto 
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224 Mathematical Recreation, 

unto the number of 4, which ends at the end of 

the fizger : from whence it may bee inferred 
that the day required was Wednefday , Sunday 

being attributed to the firft joyne of the firlt fix- 

ger or Index: and {o you have the prefent yeare, ! 

the Dominicall lerrer, the letter which begins 

the Afoneth, and all the dayes of the Afowerh. 

DLR PSE SR ARE PRE RO TE ed 
. 

PROBLEM. LXXXXIIT, 

To finde the New and Fall Moone in 
each CHoncth. 

Dde tothe Epaë for the yeare,the Month | 

from Adarch. then fubtract that furplus 

from 30, andthe reft is the day of the Moneth 

that it will bee New Afoone, and adding unto it 

14, you fhall have chat Fall Aoone. 

Note. 

tg: the Epaé is made alwayes by adding 
tr unto 30,, and if it paffe 30, fub- 

ti 30, and adde 11 to the remainder: 

ändfo ad infinitum:as ifthe Epaël were 12,adde. | 

yr to it makes23 for the Epeé# next yeare, to 
whichadde 11 makes 34 ; {ubtract 30, refts 4: 

the Epa# for the yeare after, and 15 for the 

ycare following that, and for the next, and 7 

for the next, &ce 

Pros- 
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| RES PROBLEM. LXXXXIIII. 

Li | To finde the Latitude of a C ountrey. 

xsi Hefe thar dwell betweene the North Pete 
h, & and the Trepscke of Cancer, have their 
_N Spring and fummer betweene the to. of March, 

and the 13.0f September : and therefore in any 
| day betweene that time, get the funnesdiftance 
| by inftrumentall obfervation from the zenisa at 
| Boone, and adde the declination of the funne for 
| that day te it : fo the Aggragate, orfuch is 
| the Latitude,or Poles bei ght of that C OUNET CY» 

luth À Now the declination of the fine for any day | 
ints | 15 found out by Tad/es calculated to thatend : LE fm or Mechanically by the. Globe, or by Jnftræ- Do: 
moi. Ment it may be indifferently had : and here Hee | 

D notechar ifthe day be berweene the13. of Sep- 11 
tember and the 10. of March, then the fannes JE | 

] declination, for that day muft be taken ont of | A 
| the diltance of the (wane from the xexith at A 

“igf. noonc; fo fhall you have the Latitade, as be- 
A {ib- | fore. , 

sade nee SE Rp ie 
it, (Of PROB LEW. LXXXXV. | 
elts ER. i 

ctl) Ofrhe Climats of countries , and tofindein what l 
ald] | Climate any conntrey is under al 

| y \ Limats as they are taken Cengapniraly ji | 4 
ME figaife nothing elfe but when the Eté ie : LL | | À 
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mathematical Recreation. 

of che longeft day of any place, ishalfe an houre 

longer, Or fhorter than it 1s‘in another place 

(and {o of the fhortett day) and this account Co 

begin from the Equinottiall Circle, feeing all 

Countries under it have the fhorteft and lon- 

geltday that can bee but 12. howres; But all 

other Countriesthatare from the Egrinottiall 

Circle cither towardsthe North or Soath of it 

unto the Peles themfelves, are fayd to beein 

(ome one Climate or other, from the Egwi- 

noftiallro either of the poles Circles, (which 

are in the. Latitude of 66. er. 30. m:) betweene 

each of which poler Circles and the Equinott:- 
all Circlethere is accounted 24 Climats, which 

difter one from another by halfe an bowrs time: 

then from ‘each Peler (ircle, to each Pele 

there aré reckoned 6.other Climats which dif: 
fer one from another by amonths time :fo the. 

whole carthis dividedinto 60.(limats,30 be- | 
ing allottéd to the Northerne Hemifpheare, and 

20. to the Southerwe Hemifpheare. And ‘here 
notethat though thefe Climats which arebe- | 
tweene the €quinoltiall & the poller Circles are 

equall one unto the other in refpect of time, to 
wit,by halfean howre yet the Latitude breadth, 

ot internal, contained betweene (mate and | 
Climite,is not equall.: & ‘by how much any C4- 
mate is farther from the 9470 ¢tsal/ than ano- 
ther Climate, by fo muchthe leffer is the inter 
nall betweene that Climate and the next: fo 
thefe that are neareft the €qxine (tial are largelts iy 

and’ thefe w are fartheft off moft'contracted: | 

& to find what Climate any Courtrey isunder: | 
| dé fubtract | 
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Adathemasicall Recredsion. 
fabtract the length of an Equinoétiallday to 
Wit,12.hosres fromthe length of the Jongeft day 
of that ( ezatrey; the remainder being doubled 
fhewes the (“mate : So at London the ongeft 
day isneare 16. honres and a halfe;12. taken 
from it there remaines 4. howres and a halfe, 
which doubled makes 9. haife howres that is, 9s 
Climats ; {o London is in the 9.Chimate, 

er 

: 
PrRogeLem. LXXXXVI. 

Of Longitude and Latitude of the Earth 
and of the Starres. 

L Onçgitpde of a { oxntrey,or place,is an arcke 
of the e£quater contained betweene the 

Meridian of the Azores, and the ALeridian 
of the place}.and the greateft Longitude that 
can be is 3 60 degrees. | 

Note, 
That the firft Aferidian may be taken at plea. 

{ure upon the Terreftriall Globe or Adappe, 
for chat fome of the ancient e4ffonomers would 
have it at Hercules Pillars, which is at the 
dtraights at Gsbralters P tolomy'placed it atthe 
Canary Hands, but now ie thefe lattrer timesit 
isheldto bee néare the Azores: But why it 
was firit placéd by Prolomy.atithe Canary’ 
Hands,wasbecaufe the in his time thefe Lands 
were the fartheft wefterne parts of the world 
that wasthen difcovered: And why it retainés 

À his place now at Saint cAichels neare the 
Q_3 Azores 
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Mathemticall Recreation. 

Azores, isthatbecanfe of many accurate ob~ 
{ervations made of late by many expert Navs- 
gatorsand Mathematicians they have found the 

Needle there to have no variation,but to point 
North and South; that, is to each Pole of the 

world :and why the Leagitzde from thence 1s 

accounted Eafwards,is from the motion of the 
Sunne Eaftward; or that Ptelomy and others 

did hould it more convenient to begin from the 
wefterne part of the world and fo account the 
Longitude Eaftward from Countrey to Countrey 

that was then knowne ; till they came to the 

gafterne part ofeAfa, rather than to make a 

beginning upon that which was unknowne: 

and having madeup theiraccount of reckoning 

the Longitade from the Weflerne part to the Ea- 

flerne part of the world knawne, they fuppo- 

{ed the reft to be all fea; which fince their 

deaths hathbeene found almeft to be another 

habitable world. | 

Tofinde the Longitude of a Countrey. 

[° itbe uponthe Globe, bring the Cownsrey to. | b 
the Braftn Meridian,and whatfoever degree | 

chat Aderidian cuts inthe Equsnodial, that de- 

exceis the Lougiswde of that Place: if it bein 
a Mappe, then marke what Ceridian paffeth 

over it;fohave yeu the\Longitude thereof:if no 
Meridian paffe over it, then take à paire of 
Compaffes, and meafure the diftance betweene | 

the P/ace and the next Afridiam,and apply it 
wi to 
LR Ve 
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te the divided parallel or equator; fo have 
youthe Longitude required. 

it à Of the Latitude of Countries. 

tis D: ( Atitnde of a Countrey is the diftance of a 
the | ‘A Counrrey from the Equinettiall, or itis an 
kr À Arke of the eMeridian contained betweene 

the f che Zensth-of the place and the e#qxaror ; 

th f whichis twofold,viz. either North Latitude 
or South Latitude, eyther of which extendeth 

he | . froma the Eguinoé#iall to eyther Pole;fothe grea- 
x | teft Latitude thatcan be is but 90, degrees : If 
w | any Nertherne Cowxtrey have the Articke 

y | Crete verticall, which is in the Latitude of 
fu | 66.er.30.m.the funne will touch the Horizon , 

pr | inthe Norrb pare thereof; ana the longeft day | 
kr willbethere then 24. houres : if the (owrprey 

HR haveleffe Latitude than 66. degrees 30.m/ the 
… funne will rife and fet; butif it have more La- 

titude than 66.er.30,m. it will bec vifible for 
many dayes:and if the { oxatrey bee under the 

| Pole, the funne will make a Cérc#/ar motion 

D abovethe Earth andbe vifible for ahalfe yeare: 
yo), founder the Pele there willbe but ene day, and 

ene wight inthe wholeyeares ._____.. 
mue Le 

= 
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Mathematical Recveation, 

= Qafinde the Latitude of Countries. 

Fit be upon a Globe, “I! oop sy 
bring the place to! 

the Brafen Meridian, | 
andthe number of de-! || 
grees which it meet-* 
eth therewith, ‘is | 
the Latitude of the}. 
place. Or witha paire LS a 

LL = 

: be 

of Compaffestake the 
_diftance betweene the 
Countrey and the £- 
guinottrall; which ap- | | 
plyed antothe Equinoétial will fhew the La- 
ritude of that (ountrey; whichis equall to the 
Poles height; if: it be upon'a'CMappe.Then 
marke what parallel paffeth over the (euntrey | 

and where it croffeth the (Veridian, that fhall 
be the Latitude : but if no parallel paffeth over 
it,then take the diftance betweene the place and 
the next parallell, which applyed to the divi- 
ded (Meridian from that parallell. will fhew 
the Latitude of that place. A 

To finde the difance of Places. 

LE it be upon a Globe : then’ with a paire of | 
Compaffes take the ‘diftance betweene the 

two places, and apply it to the divided Aeridian 
or e£quator,andthe number of degrees fhail 
fhew the diftance; each degree. beeing 60. | 
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Mathematical Recreation. 

miles, If it bein a Afappe (according to Wrights 
projettion) take the diftance with a pane of 
Compaffes betweene the two places, and apply 
this diftance to the divided A4eridian_on thie 
Mappe right againft the two places; {0 as ma- 
ny degrees as is contained betweene the fecte 
of the Compaffes, {o much is the diftance be- 
tweenethe twoplaces, Ifthe’ diftance of two 
places be required in a particular CAfappe then 
with the Compaffes take the diftance betweene 
the ‘two places, and apply it to the fcale of 
Miles {o have you thediftance: if the fcale bee 

too fhort, take the {cale betweene the Com- 
pajffes,and apply that to the two Places as often . 

as you can,{o have youthe diftance required. 

Of the Longitude Latitude, Decdinati- 

on and diffance of the Starres, 

"He Declination of a ftarre is the neareft 

diftance ofa ftarre from the e£qxator; the 

Latitude ofa farre is the nearett dittance of a 

ftarre from the Eclipticke: the Longitude of a 

_ farre is an Arke of the Eclipticke contained 

betweene the beginning of Aries, and the Cir- 

cle of the ffarres Latitude, which is a Circle 

drawne from the Pole of the Ecliptick unto 

the farre,and fotothe Eclipticke. The diftance 

betweenetwo farres in heaven is taken by a 

Croffe faffeor other Inflrument, and upon a 

Globe it isdoneby taking betweene the Feet of 

the Gompalfes the two frarres, and applyir git 

Q.4 to 
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‘232 Mathematical Recreation. 
tothe eZ guator, fo have you the diftance be 

tweene thofe two ffarres. | 

How ir is that two Horfes or. othe? creatures 
being foled or brought forth into the world 

at one and the [ame time,that after cer- 
taine dayes travell the one lived 
longer than the other notwith. 
 ffandingthey dyed together 

| tnoneandthefamemo: 
ment allo, 

“THis is eafie to be anfwered : let one ef 
. them travell towarde the Weftand the o- 

thértowardsthe Eaft : then that which goes 
towardsthe Weft followeth the Sunne : fhall 
have the day fomewhat longer than if there 
had becne notravell made’: and chat which gees 
Faft by going againft the Sunne, fhall have the 
day fhorter {and fo refpect of travell though 
they dye at one andthe felfe fame houre and 
moment oftime,the one fhall be older-than the 
other. 
From which confideration may. be inferred 

thata Chriftianalew, anda Zarazen,may have 
their Sabbaths all upon ene and the fame day, 

“though notwithftanding the Zarazen houlds 
his Sabath upon the Friday, the Iew uponthe 
Saturday, and the Chriftian upon the Sonday : 
For being all three refident in one place, if the | 
Zarazen and the Chriftian begia their travell 
upon the Saturday, the Chriftian going Welt: 
vad the Zarazen Eaftwards, fhall compaflethe 

ae # Glebe. 

EE age 

rea = ego ian nk enon mm IT ce 

a 

[ 
4 
a 
¥ Je ea 

se a ” 

en Si 

ee Sober re 

RE. 

rt RER 

Re de 



thee | 

LUE | 

ld 

… Mathematical Reerestion. 

Globe of the earth, the Chriftian at the contlu- 
fion (hall gaine a day and the Zarazen fhall lofe 
a day,and fo meete with the lew every one up- 
on his owne Sabbath. - 

Certaine fine Observations, 

a Vln the Equino&iall the Needle hangsin 
zquilibrio, but in thefe parts itinclines un- 

der the Horizon, and being under she Pole it is 
thought it will hang vertical. 

In thefe Cowneries which are without the 
f | Tropicall Circles, the Senne comes. Eaf and 

Weff every day for.a halfe yeare; but being un- 
der the Equinoétiall the Sanne is never Eaf, 
nor Wef but twice inthe yeare, to wit, the 10. 
of Afarch and the 13.0f September. 
Ifa fosppe be in the Latitude of 23.gr.30.m: 

that is,if it have eyther of the Tropickes verti- 
cak :then atwhattime the Swnres Altitude is 
equall to his diftance from any of the Eqwi- 
notliak points,then the Swune is due Ef or 
Weft, ô 

Ifa fhippe be betweene the Equinoftsall and 
eyther of the Tropicks, the Sanne will come 
twice to one point of the Compaffe in the foree 
noone,that is,in oneand the fame pofition. 
VndeBthe Eguinoftial neare Guinea there is 

but two forts of wsndsallthe yeare, 6. months a 
Northerly winde, and 6. months a Southerly 
winde,and the flux of the Sea is accordingly. 
Iftwo /bips under the Equsnofisall be 1406 

lcagnes afunder, and fhould fayle NT 
unti 
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MathematicallRecveation. 

untill they werecome under the Articke Circle, 
they fhouldthen be but 5 0.deagves afunder. 

Thefe whichhave the e4rticke ‘Circle verti- 
call : whenthe Sas is inthe Tropicke of Cane 
cer: the Sunne fetteth not but toucheth the we- 
fterne partof the Horizon, 1" 

Ifthe complement of che Swznes height at 
noone be feund equallto the Suns Declination 
for that day,then the Egwineëliall is verticall:or : 
a fhippe making fuch an obfervation,: the Egws- 
nottiall isin the Zenth or dire over them: 
by which Navigators know when they croffe 
the line,in their travels to the J#dies, or other 
parts. RES | | 

The Swanebeing inthe Egwinoëtiall, the ex- 
tremity.of the ftill in any Sanne dyall upona | 
plaine;maketh aright line,otherwifeicis Ecisp- | 
ticall, Hyper bolicak,@c. | ï | 

When the foadow ofaman, or other thing 
upon a Herizentall plaine is equall unto.it in 
length, then is the S#nne in the middle point | 

_ betweene the Horizon and the Zenith, that is, 
45.degrees high. 
ms me rc _ 

PROBLEME LXXXXVII, : 

TomakcaTrianclethat foall bave bree 
right e Angles. 

Penthe (ompalfes at pleafure : and upon | 
efdefcribe an Arke B C.: then at the | 

fame opening,place one of the feet in 8, and de- |; 
fcribe | ° 



7 

| fcribe the Arke AC. : 
| Laftly, place ene of 
| the feet of the (om. 
| paffes in C. and de-; 
| fcribe the Arke-4B: | 
| fo fhall you havethe | 
[pherical <Ægqwilate- ‘sqm 

| rall Triangle ABC, iii 
tf right angled at 4,at 

| B,andat C. that is, 
| each angle compre- 
| hended go. degrees: 

| 

Mathematical Recre ation, 

| which can never bein any plaine 7réangle,whe- 
| ther it be Eguilaterall, Ifocelle,fcaleve,Orthoga- 
nall or Opt gonall | 

aad 

PROBLEM LXXXXVUh 

To divides linein as many equall parts 

as one will, without compafles or 

without feceng of tts 

THis Propofition hathafallacie in it,and can- 
notbe practifed but upon a Adaincerdion: 

for the Afathematscall line which proceedes 
from the flux of a point, cannot be: divided in 
that wife : Oneimay have therefore an Iufira- 
ment-Which is called. Afäincordie, becaufe 
there is butone cord : and if youdefire to di- 
vide your line into 3. parts,run your finger up- 
onthe fretsuntill you found a third in muficke: 
if you would havethe fourth part of the line, : 

thon L Re 
ena bite 
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Mathematicall Reeveasion, 
then finde the fourth’ found,a fift,écc. fo thal, | 
you have the anfwer. 

Pros peu. LXXXXVIIIL 

| Dodraw aline which fall incline to another 
line,yet never mecete : againfe the 

Axiome of Parallels. 

His is done by helpe of a Conoyde line, pro: || 
duced by aright line upon oneand the fame |i 

plaine,held in great account amongft the Anci= 
ents,andit is HA after this manner. om | 
Draw a right line infwirely and "| 

end of it, as at Z,draw È sa à ly, | = ies Ke 
a perpendicular line! : M 
Te Æ.augment itto H,| 
then fro A.draw lines! 
at pleafureto interfeæ 

 theline Z 74. in each 
of which lines from 
the right line, Z. 474 5 
transferre J HA, vize = 
X BL CO D, P E. : 
QF.MG. then from 
thofe peints draw the |} compan 
fine H.3.0.D.E. F. 6. which will not meet | 
with the line Z Af, and yet incling nearer and 

. Rearerunte it. 

Pros- 
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PRoBLEM C. 

To obferve the variation of the compaffesjor 
necdle in any places. 

: Irft defcribea Circle upon a plaine,fo thae 
LA the Svane may fhine on it beth before noone 
| and afternoone: inthe center ef which Circle 
placea Gnomon or wire prependicular as 4B. 
| dud an houre before noone. marke the extremi- 
| cieof the fhaddow ofe4 B. which fuppofe it 
| beat C.defcribe a Circle at that femidiameter 
| C D F.then after noone marke when the top of 
| the 2adew of A B. toucheth the (5rcle,which 
4 admit in D;devidethe diftance C D, into two 
| equall parts which{uppofe at E. draw the line 

e of 
ee 

| North & South: now, FE 

lif the Arke of the | 
\ | Lorele CD, bee devi-| 
“Mded into degrees:! . 
{place a Needle GH,| à. 

‘upon a plaine {et up! me 
in the Center,& marke! 
[how many degrees’: . 
the point of the Wee-” ” 
idée G,is from £. fe 

1M) much doth the Wee- 
|dle vary frem the 
| North inthat place. 

| E A F.whichisthe AZeridian line, or lin 



23 8: | Mathematical Recreations. 

PROBLEM GE 

How to.finde at any time which waythe wind | | 
win ones Chamber; without £0= 

ing abroaa, — q 
de put ae | Tir 

| JVonthe Planching or floore of a Chamber, i 
“V Parlor, or Hall, that you intend to Have | forC: 
thisdevife, Jet there come.downe from the top | fr 
of the 4oz/é'a hollow -poft; in which place an ) add 
Iron rad that itafcend abovethe hs#/e 10,0r 6. | fioul 
foore withia) vane Sores Peg ise) ih | thet 
a fcouchen at it to CS | Now 
fhew the winds with.) other 
out: and atthe lower IDE 

| end of this rod of! | niturs, 
ay ee Iron, place a Dart “done n 
Pata which may by the À bee no 
pit … moovingofthe vane RE ve, re fod! nor w 
tae ea withthe winde with- 1.950 Saal 
aa out, turne this Dare oo feeme 
Ae | which is within: a #28 low | 
ae about which upon EN UE: LOT 
| the plaifter mult be defcribed a Circle divided |i 
ya into the 32.points of the GMariners Compaffe are in 

| HI pointed and diftinguifhedtothat end: thenmaÿl\y,, 
Ml # it be marked by placing a Campaffe by it;for ha-)| 
Pe ving noted the North point, the Eaftje-¢.itis)} 
AN eafieto note all the reft of the pointssand fo.at|) 
Hid ae any time comming into this Roome, you have} 
ad ae nothing to doe but to looke up tothe Dart,), 
van which will point you out what way the winde 

‘ay . bloweth at that inftant, PROS 
é 

Tae SRA dacs 

| A} 



MathematicallRecreation: 
{ 

PrRogLEM. CII. 

How to draw à parallel! (phericall line 
with great eafe. 

[rft draw an.obfcureline G F. in the middle 
Of it make two poitits AB; (which ferves 

‘ fo Centers) then place one foute of the Com. 
| pafesin B, and extend’ the ‘other foote to 4, 

al ee defcribethe /emicirele A Csthen place ene 
68 Foot ofthe! Conepalfes iti A, and exterid ‘the’ o- 

4] ther feoteto Cand defcribe the /emicircle CD. 
| Now place the ( ompaffes in 8; “arid extend. the 
| other foote unto "D jand: uel ane femicivele 
1D°E; and © ad fie ~ 

| witum;° which being? 
done neatly, thae there; 
bee’ no right line ‘feene | | 

| ‘ Fis ig Ty Bh Bnor where the Cox- N ie ol 
De Ad 

t | p2ffes were placed will _ rsd 
ifeeme very flrange: E 
[how poffiblyiit Could : 
bee drawne with fuch 
jexactnes,to fuch which»: 

(are > ignorant of that 
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Mathematical Recreation. 
À gat 

Proszenm. CIIIs fe 
| 74 

To meafure aninacee [ible diffance : as the Lap 

bredth of a River with the helpe of dit 

ones hat onely. flan 
« | is web fama 

oF He way of this is eafie, for having ones | ii 
L hat upon his head, come neare tothe banke | 4% 

of the River, and houlding your head upright | the: 

(which may bee by puttting. a {mall fticketo | you 

_ fome one of your buttons te prop: up the chin) | big 

plucke downe the brim or edge of yourbar ung | Wid 

till you may but fee the other fide of the water; | 

hen turne aboutthe body-in the fame pofture | 

_ ghat it was before, towards fome plaine, and 

‘marke where the fight by the brimme of the | T 
bat glaunceth on the ground; for the diftance| 4! 

from that place to your landing, is the bredrh | pene 
of the River required. 2.5) + | J) Work 

TON ba ay XL. 

iris 3% | to th 

Pro prem CLIIL > (be 

| Aor dis . | oto 
How to meafure a height with twe rawes or 3 | hat 

swe fmalllickes, - a 
oa qui 

Ake two frawes er two Rickes which arél 
: À oneaslengas anether,and place them at| 
right‘Angles one to the other,as 4 Band À Ci] 

then houlding À B,parallelte the ground, place} 
the end 4. tothe eyeat 4. and looking to thé 

other top B C.at C.by going backward or for 



_ ftandingto the Tow- yf Figure 

bredth 
| workemen ufe, as H y ui 
| K Land placing 1. sa 
À tothe eye fo that H° 
| K.belevell,goc backe. || oe 

| of come nearer until] MN ee 

bei Recreation: 

ward untill you may 
fee the top of the ij 
Tower or Treewhich 7 ones 
fuppofe at &. Sothe | 1% ae yon fh 
diftance from your : TA vs HA ; 

Cgc E | 

er or Tree,is equall! be be 

tothe height thereof P<. 
above the levell of 
the eye : to which if 
you adde-your owne. 
height you have the 

| whole height. 

Om 

ii Po ai ordinaty … 
fquare w°h Car: 

penters of other: 

that by it you may fee ne top MM, ‘for then the 
À diftance from you tothe Leight is equall tothe 

| bn 



Mathematicall Recreation. 

PROBLEM. CV. 

How to make flatues, letters, bowles, or other 
things which are placed in the fide of a bigh buile 
ding,to be feene below of an equall Ligne ffe. 

Ec BC. bea Pillar 27. yards high, andlet | 
it be required that three yards above the le= | 

vell ofthe eye 4,viz.at B. bee placed a Globe | 
andg yards above B.be placed another, snd 32. | 
yards above that be placed another G/ese: how | 
much fhall the Damr- Ts <a S| 
ter of thefe G/obes be, 
that at the eye,at e 4, 
they may all appeare 
to be of one and the 
fame Magnitude: It is 
thus done, firfidrawa 40-7 
lincas 4 K.& uponK, . e222" 
erect a prependicular ‘ 
K X.divide this line in- 
to 27, parts,and accor- 
ding to 4 K. defcribe | 
an Arke K 7.then from XK. inthe perpendicular | 
K X,account 3.parts.viz.at L, which fhall re- | 
prefent the former three yardes,and draw the | 
line L 4: from L, in the fayd perpendicular | 
reckon the diamiter of the lefler Globe of what | 
Magritnde itis intendedtobe: fuppofe SZ." 
and draw the line § 4. cutting the ArkeV | 
K.in À. then from K. inthe perpendicularac- 
count 9.7ards,whichadmit at 7. draw 7 4.cut- 
ting 7 X.in O.transferre the Aske 44 XX, from ||] 

, Fe A 



Mathematical Recreation 
4 to P.and draw A P.which will cut the pera 
pendicular in V:fo aline drawnefrom the mid= 
dle of VF. unto the vifuall lines 4 7 and AV; 
{hall be the diamiter of the next Globe : Laftly, 
account from K.in the perpendicular XK. 22 

| then take the Arke AM and transferre it from 
| 2 ,to R.and draw 4 R.which willcut the per- 
| pendicular in X.{o the line which paffeth by the 
| middle of X #, perpendicular to the vifuall line 
44 Wand AX. be the Diamirer of the third 

LA Globe,to wit 5,6. which meafures transferred in 
À 41 the Pillar B (. which fheweth thetrne Mag- 
hl] mctxde of the Globes 1,2, 3- fron this an Archi. 
‘4 | tecter doth proportion his f#ages and che fould- 
À {ing of the Robes which are moft deformed at 
she eye below inthe making, yet moft perfect 

Py whenit is fetin his true height above the ¢ ayes 

ee, 

| PROBLEM CVI, 

How te di(gnife or disfigure 42 lmage,as ahead, | 
fait | 42 arme,a whole body ec. fo that it bath ne 
il tee Proportion the eares to become long:the 
nthe | nofe as that of a fwan, the mouthas 
ieulat acoaches entrance, @ c.yet the 
{ what eye placed at a certaine : 
eS Ls point will be feene in 

| a direll and exaël 
| ; proportion. 

| Willnot ftrive to fet a Geomerricall fignre 
there for feare it may feeme too dificulcto uns 
i R 2 derftand, 

| parts,and draw the line # A.cutting 7K, in ae. 

oa : ès = mener een = es sites x 
mn res in ps anni ace ER Sur A IS Ds ac ne APR ROIS TPE og in IRE TE EAS 2 on 

Weer nn rt és 2 RE 

ee 



Mathematicall Recreation. 
derftand.but I willindeavour by difcourfehow 4, 
Mechanically with a Candle you may perceive | au 

it fencible : firft there muft be madea figure up- ie 

on Paper {uch as you pleafe, according to his | pe 
juft proportion,and paint it as a Pébfure (which | ibs 

painters know well enough to doe) afterwards | ri 

puta Candle upon the T able,and interpofe this’ | sos 

figure obliquely, betweene the faid Gandleand N° 

the Bookes of Papers where you defireto have: | bt 

the figure difguifed in fuch fort that the height’ |° 6 

paffe athwart the hole of che P#4are;then wilk | el 

itcarry allthe forme of the Pf#re upon the | a 
Paper, but with deformity ; follow thefe tracts ik 

and marke out the light with a Coles blacke | mits 

bead ox Inke : and you have your defires | 
To finde now the point where the eye mu | 

fee it in his naturall forme : itis accuftomed ace}. 
cording to the order of Perfpeëlive, to place | ot 

this pointinthe line drawne in height, equall ta | ie 

the largeneffeof the narrowelt fide of the de- 

formed fquare, and it is by thisway that itis | 
performed. | 

ons Proszem. CVII. 

© How a Canon after thatit hath (bot way | 
be covered from the battery ef | 

the enemy. | fi 
> thy 

 Etthemouth of a Canon be J. the (anen| po 

his charge N O, the wheele L.thè d&lea\ ltl, 

sres P B. upon which the Cane is placed, at bale 
vet ~ which] 



Mathematicall Recreation, 245 
whichend towards 3, is placed a pillar 4 Z. 
fupported with props DC.E,F,G. about 
which the ARTE. F1 toe. 

¢| turneth: now the Cand TE 
|, #0n being to fhoot, it 

retires to A. which 
cannot be dire@ly be- 

| caufe ofthce 4xelrree, ey 
| but it make a fegmét of 0° € 

a Circle, & hides himd, 
felfe behind the af” 
LR, and fo preferves 

| it felfe from the Ex:- 
wsies battery, by which 

| Meanes one may avoyd many incohveniences 
| which might arife : and moreover one man 
may more eafily replace it againe for another 
fhot by helpe of poles tyed tothe wall,or other 

| helpes which may multiply the ftrength. 

Seer ren . . TE a GTR 
‘ 

| 

Pro8LEem. CVIIL 

How to make a Lever by which one man may 
alone place a Cannenupomhy carriage, 

or rafe what other weight 
be would, 

| EF! rt place two thicke boards upright, as 
LA the figure fheweth,pierced with holes, alike 

|. oppofite one unto another 35 C D,and E F:and 
im Jet Land AZ, be the two barrs of Jron which 

# pañleth through the holes G H, and F, K;the 

ok R3 awa 
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props, A Bathe Can- 
, non, OP, the Lever : 

RS,the twonotches : : ha 
in the Lever, and Q, | Figure 19) 
the booke where the ; 
burthen or Cannon is | 
tyed to. The refl'of the | 
operation is facill that © 
the young eft {chollers - 
or learners cannot 
faile to performe it : | 

toteach Afinerva were in vaine,and it were to | 
(Mathematicians injury in the fucceeding | 
Ages. | 

| 

mm 

A panne rep ne PES ch EE = ‘app wee 

PrRoBLSsM. CIX. . oe | 

: RTE 
b 

| water 

Ake the body 27% ÿ “HN: | bem 

of an ordinary, {STN jah | bee 

Dyall, and divide the | Pate) A Thon 

houre in the (7 rele | Z "D mn tb 
into 12. parts : make Pa Tez. © | 
a great wheel im} "1 @74 2. {pm 

height above the 4x- | Ma ie 
eltree, to the which 
you fhall place. the 
cord of your coun- 
terpoife,fo that it may 
defcend, that in 12 

How to make a Clocke with one onely wheele. 

1 
is 
At 
if ie 

ay 

| 
} 4 

a. 

1.1 



Mathematics Recreation. 

Koné revolution, which may bee knowne by a 
"| watch which you may have by you: then put 
fy a Salexce which may ftop the courfe of the 
/} wheele, andgive it a regular motion, and you 
| fhall fee an effect as juft frem this asfrom a 

NA] C4ecke with many whecies. 

PRoBLEM CX. 

How by helpe of two wheelestomake a Child 
to draw up alone a hogshead of water at a 

time : and being drawne np foal 
caft out it [elfe into another 

veflell as one would 
have it. 

| | he R bethe Pitfrom whence water is to 
wh | 3 be drawne; P,the bocketo throw out the 

| water when it is bronght up (this bocke mutt 
| bemoveable) let eZ B, beethe e4x of the 
wheete $ F which wheele hath divers forkes of 

| Jron madeat G, equally faftened ar the wheele; 
| let Lbea Card,which is drawne by K,to make 
| the wheele S,toturnie, which wheeleS, beares 
| proportion to the wheele T as 8to2: let Wbe 
} 2 Chaine of Iron to which is tyed the veffet O: 
‘and the other which is in the Pet: E F isa peece 
of wood which hath a mortes in sand 2, by. 

K Hand the other peece of Timber of chelit- 
tle wheele as MA, mortifed in likewife for the 
ee ka chaine 

houres of time your Index or Needle may make - 

‘whichthe Cord I, pafleth, tyed at the wal, as” ete AS 25 

mins Sa 

nr a pad med cn DR = a 

Ae à nasa an D md SE JM Nile ee MAES mars mt ABM RS 

“ M Den ae 



| ON Re a 

eg ie 

WHE ours 
EH Ie nee 

+ Sige 

msn. 

; | 
i. 
i. 
tb À 

Lf 
| a 
; |: 

+ Mi 

1 

H z 

| a 

{ . 

M: 

 Mathematicall Recreation: 

chaine to pafle through: 
. draw. the (ord 4, by 

XK, and the wheele will 
turne, and-fo confe- 
quently the wheele ZT, 
which will caufe the 
veflel O, to raife: 
which being empty, 
draw the Cord. againe 
by 7, dnd the ether 
veffed which is in the 
pit will come out by pr 
the fame reafon. This ig aninvention which wil | ( 
| fave labour if practifed; but here is tobe noted | 
| that the pit muft be large enough, to theend |‘ : 
‘that it containe two great ve(fe/s to pafle up and 
downe one by another. | 

Proprem, CXI 

To make a Ladder of (ords which may be. 
3 carrycdinones pocket : by which 

| one may eafly mount up 4 
Wall,or Tree alone: : 

T° two Pulies A, and D, unto that of 4, | 
À lerthere be faftned a Crampe of Îrou as Bz) 

| and at D, letthere be fafined a fraffe of a foote & || 
a halfe longas F, then the P#/y A:place a hand || 
of lron,as €, to which tie a Cord of an halfe 

inch thicke (which may be of filkebecanfe it is” 
for the pocket:) then firive to make fafl the) ‘aed A ee ee PS TS 
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Mathematicall Recreation. 
Pully eÆ,by the helpe of the Crampe of Iron B, 
tothe placethat you intend to feale; and the 

| flaffeF, being tyed ate 
the Ply D, put it be- 
tweene your degges as LA (. 
though yeu would fit TRUE 
upon it : then houl- Figdyel i 
ding the Cord C, in: EN 
your hand, you may Hi 
guide yourfelfe tethe _ "xt .; 
place required : which 
may be made more fa- 
cill by the multiply- 
ing of Psllies This {e- 
cretis moft excellent in Warre, and for levers, 
its fupportableneffe avoyds fufpition. # 

a ee DEA Se 3) RE" 

PROBLEM. CXII. 

How to make aPumpe whofe firength 1 mares 
lous by reafon of the great weight of wit 

ter that it 5 able to bring up at 
once, and fo bY cone 

. FINHANCE, 

Et « 8yd,be the height of the Cafe about 
two or three fecre high, and broader ac- 

cording to diferetion:: the reft of the (4/¢ or 
concavity let be @ : let the fucker of the Pumpe 
whichis made,bejuft for the Cafe or Pumpes 

1 | head a &y¢, & may be made of wood or éraffe 

of 4.inches thick, having a hole at E, which de- 
ee eee {cending 

ee ee meena ee an AE JNM Vile 2 Ca rm Ki rr ac AS mi A AA 2 

SR ec i. or Eee 

Émis 
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{cending raifethup the 
cover P, by which. 
iflueth forthtke water © 
and afcending or rai- 7. } 
fing up it fhuts itor > F;:@ 
makes it clofe : RS, 
is the handle of the; ~ 
facker tyedtothe han- |. - 
dleT X,which works \\ 5.527 v À 

4 ky rece Be Oe Li 

in the poft V Z. Let *” 
A,B,C,D, bea peece 
of Braffe,G thepeece 
which enters into 
the hole to F,to keepe out the Ayre-H,1,K,L, 
the peece tyed at the funnell or pipe: in which 

_ playesthe rom rod or axis G, fo that it pañle 
throughthe other peece AN, which is tyed 
withthe end of the pipe of Brafe. | 

Note, that the lower end of the Cifferne ought 
to beg refted upon a Grediren or Iron Grate, 
which may be tyed in the pit:by which meane | } 
lifting up and putting downe the handle, you 
may draw ten times more water than other- 
wife you could. 

j 

i 

i 
% 

4 
4 
4 

[2 

i 
4 

L 4 ins 

nes mue 

ProBLEM. CXIII. 

How by meanes of aCifierne, remake water of | 
a Pit continually to afcend withous firength, | 

or the afiffance of any other Pumpe, . 

Et J L,be the Pit where one would canfe 
water to afcend continually to cach sane | 

es na en de ir WE i ot | 
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ofa hoxfe or the places which are feparated 
frem it: letthere be made ar ecesver as A, well 

| clofedup with ead or other matter that ayre 
|. enter notin, to whichfalten a pipe of lead ag 

"ak &,whichmay-have ventat pleafure: then let 
there bee made a (ferme as B, which may bee 
communicative to4,  . 
by helpe of the pipe | - 

“|. G, from which Cis | 

] 

ib 

pal 
te À 

ng h 

LIT | 

Kane 4 

hu | 

frerne B, may iffue the 
water of pipe D which 
may defcend -to H, | 
which is a little be- | hae 
low the levell of the © :** 
water of the pst as 
much as is G H: tothe 
end of which fhall be 
foudred clofe a (ocke | 
which fhall caft out the water by KH. Nowto 
make nfe of it,let B be filled ful of water,& whé 
you would have it run turne the Cocke, for 
then the water in 2, will defcend by K:and 
for feare that there fhould be vacuity, nature 
which abhers it, will labour to furnifh and 
{upply that emptineffe out of the {pring F,and 
that che Pst dry not, the Pipe ought tobee 
{mall of an indifferent capacitie according to 
the greatne fle or fmalneffe of the fpring. 

PROBe 
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Mathematical Recreation. 
ex 

PROBLEM: CXTUIT, 

How ont of 4 fontaine to Ew thomas 
=, tenvery high :differene fram 

a Probleme formerlyre 
delivered. : 

Et the fountaine be B D,of.a round forme 
(feeing itis the moft capable and moft per- 

fect figure) place into ittwe pipes conjoyned 
asE A.and HC, fo that ne yre may cnter 
in attheplace of joyning # let each of the Reece 
haveaCockeGiand L: | 943 Jo Le 
the Cocke at G, being 
clofed,open that at /, 
and fo with a fquire | 
force the water 
through the, hole. at 
H, then clofe the: 
Cocke at À; and draw : 
out the /g#:7t, and o- 
penthe Cocke. at Gi. 
the Æire being bes | 
fore rarified will Ex= 
tend his. dimenfions 
and force the water with {uch Se sent that it 
will amount above the height. of one, or two 
Pikes: and fo much the more by how much 
the (Machine is great; this violence will laft 
but a little while 1f the Pipe have too great an 
opening, for asthe 4yre approacheth to > his na 
turall place,to the force will diminifh, 

PROB- | 



Mathetsaticall Recreation: 
PROBLEME CXV; 

How to empty the water of a Cifterne bj a Ping 
“which foall have a motion of it felfe, é 

Et 4 B,bethe veffell;C D E the Pipe:H G, 
alittle veffel under the greater, in which 

one end of the Pipe is,viz. C, and let the other 
end of the Pipe E,pafle thronghthe betrome of 
the veffell at F then as tp eS | 
the vefel filleth {oN NE 
will the Pipe ,& when | oly. | 
the veffel fhall be full'y pi). | OR 
as farre as PO, the mes 
Pipe will begin tog). 
funne at £, of his 
owne accord,and ne- 
ver ceafe untill the 
veflel bee wholly 
emptye 

PRozgLEM. CXVI. 

How te (auirt or [pout out a great height,fo that 
one pot of water {hah laft along time. 

L Etchere be prepared two veffels of Braffe; 
lead,or of other matter of equall fubftance, 

_ äsare the two veffels AB,and B D, & let chem 
_ be joyned together by the two Pillars 44 Nand 
£ F then let there be a pipe HG. which may 
paffe through the cover of the vefell (D, 
and pañfe thronghe 3B, into Gy making alittle 
bunch or rifing in the cover of the veffelle4 B, 
fo that the pipetouch it not atthe mA 
UT | | tnen 



Mathematicall Recreatson. 

then let there be fodered faft another Pipe 7 L, 
which may be feparated from the bottome of 
the veffell, and may have his bunchie {welling 
as the former without touching the bottome:as 
is reprefented in L, and pafling through che 
bottome of ef B may be continued ‘unto Z,that 
is to fay,to make ano-: SEE 
pening tothe cover of 
the veflell 4 8 ,& a it : ; 
have alittle mouth as FA mn one fe 
aTrempet:tothatend (1 14") al 
to receive the water. 7 i QE A he à | 

Then there mutt fur- de APE 
ther be addeda very I A |? 
{mall Pipe which may 
pañe through the bot- 
tome of the veffed A 
B,aslet itbeO À, and 
let there be a bunch,or {welling over it asat P, 
f{othat ittouch not alfo the bottome: let there 
be further madeto this lefler veffed an edge in 
forme of a Bafento receive the water, which 
being done powre water intothe Pipe { L, un- 
tillthe ve fell C D,be full: then turne the whole 
machine upfide downe that the veffel C'D, 
may be uppermoft,and À B, undermoft: fo by 
helpe of the Pipe G H, the water of the veffe 
€ D,will runne into the veffell A B, to have 
paflage by the P:pe P O. This motion is plea- 
fant at a feaft in filling the faid vefed with 
wine, which will {pout itout as though it were 
from a boylixg fontaine in the forme of a thred 
very pleafant to behould. | 

Probe 



Mathematical Recreation: 

1: | PROB LE MM. CXVII. 

at P, 
there 

gein 

which 

| How to prattife excekently the reanimation of 
| firs ples, iu cafe the plants may not be tran(perted 

to be replanted by reafou of diftance 
of places, 

ESS what fimple youpleafe, burneit and 
take the afhes of it, and let it bee cale 

cinated two howres betweene two Creufers 
| well lutcd, and extract the fale: chat is, to put 
‘water into itin moving of it; then letit fettle, 
and doe ittwo or three times, afterwards eva Po- 

‘fate it, thatis,let the water be boyled in fome 
veffel, untill it bee all confumed : then there 
will remaine a falt at the botcome, which you 
‘fhall afterwards fowe.in good Ground well 
prepared : fuch as the Theater of husbandry 
f{heweth, and you fhall have your defire. 

PROBLEM, CXVIIL 

How to make an infalliable perpetual motion, 

Me: 5-066. ounces of & with his equall 
Sweight of 2, grinde it together with 10: 
Or 12. ownces of fublimate diflolved in a 

celler upon a AZarble the {pace of 4. daves, and 
‘at will become like Oyle Olive, which deltitl 
| With fire ef chaffeor driving fire, and it w i j 

| ir = 
4 “ fub i Lai © 



Mathematical Recreation, 

fublime dry fubftance,then put water upon the # 

‘earth (intormeof Lye) which will be atthe | 
bottome of the Limbecke, and diflolve tha | 

which youean; filtér ir, then diftillicandtheré | 
will bee produced very fubritl Antoines, which | 
put into abottle clofe ftoppedsand keepeat dry, | 
‘and you fhali have your delire, with aftonifh- 
menttoallthe world, and efpecially to thefe ||; 

which have travelled herein without frurt. ©” 

PROBLEM CXIX: 

Of the admirable invention of making the Phi- 

Lofophers Tree which one may fee with his : 
‘eyeto grow by little and little. 

Le we we mn rio ch er ES. RE. ; 
I 
i * 

H 
1 
1 

“Aletwo oùnces'of quafortis and dif. | 

À folvein it halfe an ounce of fine É/vér re 

fined in a Cappek : then take an ounce of Ægwr- | 
fortis andtwo drams of Qaicke filver: which 
put in itsand mixe thefetwo diflolved things | 
together; thencaftitinto a Viole of halfe a. 
pound of water, which may be well {topped 5. 

for then every day you may feeit grow both in | 

the Tree andin the branch. This liquid ferves | 

to blacke haire which is red, or white, with- | 

out fading untill they fall: but here isto be no-* 

ted that great care ought tobee had in annoin-# 
ting the haire, for feare of couching the flefa:for 

this compofition is very Corrafive or fearching;) 

that as fooneasit toucheth the flefe it xaifech# 

blifters,and bladders very painefull. ” | 

pea. aise 

aia SR | SON, 

PRoss” 
Ma 



Atathematicall Recreation. 

PROBLE M CXX. 

How to make the repréfentation of the 
Mand world. 

Raw alt niter out of fale earth which? ig 
found along the Rivers fide, and at the 

fe of Mountaines , where efpecially are 

Minerals of Gonldand f: ilver : mixe that iter. 
well clenfed with ¥, then calcinare it hermeti- 
cally; then put it in a Limbecke and let che re- 
chiver be of Glaffe , well luted, and: alwayes 
in which let there be placed leaves of Gonla at 
the bottorne, then put./ À 
fre under the Lim-. 
éecke untill vapours / 
arife which will cleve: 
unto, the Gould; aug- 
ment your fre untill 
thére afcendnomore, =! 
then take away your: = 7 
receiver and clofe it is 
hermetically, & make 
a Lampe fire under it. 
untill you may en ey 
prefented in it that which nature: affords us : 
as Flowers Trees, Fruits, Fountaines, Sunne, 

| (Moone, Starresyec. Behould herethe ferme 
iM ofthe Limbecke,and the receiver : À reprefents 
| the Lembecke,B ftands for the receiver. 

: S PROR- 



Mathematical Recveation, 

PROBLEM CXXI. 

How tomake a Cone, or aPyramidallbody move 
upon a Table without [brings or ether Artie 

ficial meanes : [o that it Pall 
move by the edge of the 

Table without 

faking. 

‘T His propofition isnot fo.thornié and fub- 
tile as it feemes to be, for putting onder a 

Cone of paper a Beetle or {uch like cre 
fhall - bave, pleafure: 
with. aftonifhment & 
admiration to. thefe 
which are ignorant in 
the caufe:for this axi- 
mall will :ftrive al 
wayestofrée herfelfe 
from the captivity in. € 
which fhee is inby the” ~ 
imprifonment of the 
Cone: for comming 
neere the edge of the | 
Table fhee will returne to the other fide for 
feare of falling. | 

ot er ed me 

… Prés LEm CXXIL 

To cleave an Anvill with the blow of a Piftok. 

"THis is proper toa warrier, and to performe 

“it, let the eA4nvif be heated red horas one 

st can 



Mathematicall Recreation, 
can pofiible, in {uch fott that all the folidity of 
the body bee foftned by the fire :then charge 

‘the Piffoll with à bullet of f/ver, and fo have 
you infailibly the experiment. 

How toroft a Capon carriedina Budget at 
aSaddlebow,in the [pace of ri- 

ding S.or 6.miles. 

| H Aving made it ready andlarded it,ftuffe ir 
with Setter; then heate a pecce of ffeele 

which may be formed round according to ‘the 
length of the Capon, and-big enoughto fill the 
Belly of it, and then op it with Betrer;then 

_ Wrap it up well and inclofe it in a Box in the 
| Baagit;-and you fhall have your defire vit is 

faid-that Count ALansfirld ferved himfelfe with 
ers,but fuchas were made ready in this 

hatit lefech none of its fubftance,and 
Pa 

Progpiem. CX XIILI. 

AA ee mai mn ee tn IS SN ee nr mar me SD BERT sR NERA a AN IE EER AS MBER EES 

How to make a Candie. burne and continde 

three times as long as etherwife 
| 4 st would, 

AE PRES 

er tn D État annnen EI mar 0 

| 
q 

| 

en Lie te te ae | Ntotheendo@fa Casdie halfe burned fticke 
| a farthing Kefléor more, to make it hang . 

52 TRE 



a 60 Mathemsaticah Recreation. 
 perpéndicular in a veffell of water, fo that it 
{wimme above the warers chenlight it, andit 
will fuftaine it felfe 7 6° EG à 
floatein this manner] 
and .bcing placed into << 
a fountaine, pond, or, 
lake that runs flowly, = 
where many peopl 
affemble,: it will caufel ====5V 
an extreame feare to! === = 
thefe which come oe 
therein in the night, 
knowing not what it 
iSe PANDEY SEE OOM UTE 

ge 

So Aa ere ae PROBLEM. CXXV. 

How out of a quantitie of wine to extrad that 
whichis moft windy, and evil, that it 

bart not a ficke Perfor. 

di "Ake two viols in D Vie 
+ fuch fortthatthey / ey is 

bec of like greatneffe / mM 
both in the belly and # |}! 1 
the necke; fill one of > Fig 

a | a 
>| :. @ 
# +. 

tt 
| 

{ 

them of wixe, and the | 

other of water : let the | 
mouth of that which 5 
hath the water be pla- 
ced into the mouth of 
that which hath the 
wine {othe water fall. 



Atathematicall Recreation. 

|. be uppermoft:now becaufe the water is heavier 
than the wire, it will defcend into the other 

| viod, andthe wine which ishigheft will afcend 
“above to fupply the place of the water, and fo 

A there will bea mutuall interchange of liquids: 
Sop and by this penitration the wine will lofe her 
RCE, vapors.. Peet ey | 

PROBL eu. CXXVI. 

How to make two Marmouxets one of 

which foall light a Candle, and the 
other put it ont. 

€ JVonthe fide ofa wall make the figure of 
Va Marmouxet of other! animall or forme, 

and right againft it on the other wal? make 

anothers in the mouth of each put 2 pipe or 

| quill fo Artificially chat it be not perceivedin 
| one of which place /a/t peeter very fine, and 

| dry and puluerifed : and at the end fet a little 
sf match of Paper : inthe other place Sulphur beac 
4 ten fmall: then houlding a Canale lighted‘in 

§ your hand, fay to one of thefe Images by way 

| of commaund, blow eut the Card/e:then ligh- 

® tingthe Paper with the Candle,cthe falt peeter 

| will blow out the Candle immediatly : and go- 

ing tothe other Image (before the match of 

alt the Candle be out) touch the falphur with it 

MW and {ayslight the Candie, and it will immediatly 

A belighted; which will caufean admiration to 

| thefe which fee the ation : if ic be done with 

| alecret dexterity. 
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MathematicalRecreation. 

Pros 1. eM, CXXVII 

How to keepe wine. frefe as if it were in aceller 
though st werein the heate. of Summer, and. | 

without Ice or {now ,yeathongch it were 
carried ata faddles bow; and 

expofed to the Sunne 
all the day, 

Q Et your wine inaviollof G/affe; and place | 
itina Box made of wood, leather, or fuch 

like : about which vo// place (alt peerer, and | 
it will preferve it and keepe it very freth: this | 
“experiment. is not a little. commodious for | 
thefe which are not neare fef waters, and 
whofe. dwellings are much expefed to the. 
Sunne. 

4 

Ep A ET nn, le > en ee ae 

Prozsitem. CXXVIII. 

To make a Cement which indureth er lafeth 
as marble which refifteth ayre and wa- 

ter without ever difjoyning 
er unceMsiting 

‘T Ake a quantitie of ftrong and gluing Mor=. 
. :ter well beatensmixe with this as muchnew | 
fleaked Lime,and upop it caft Oyle of Olive, or 
“Lanfeede Oyle and it will become Hard as 444r- 
#le being applyed in time, aa 
srs | PROB. 



Mathematical Recreation: 

PROSLE M. :CXXIX. 

How to melt nest le Very quicke,yeain 4 
Shell nponlirrle fire, 

NM Akea beduponabedof mettle with pow- 
der of Sulphur,of Sa/r peeter, and fawdu ft 

alike;then pur fire to the fayd powder with a 
Burning Charcole, and you fhall fee that the 
mettle will diffolve incontinent and bee in a: 
|Mafic. This fecret is moft excellent and hath 
lbecne practifed by the reverend father (Mere 
cenne of the order of the ALinims, | | 

SSS SE nt Ri citi kN 

Wt Ass rise al dr SEA AMOR AP Ce à D nd eK 

PROBLEM, CXXX. 

How to make Iron or Steele exccedin '¢ bard. 

if y Venchyour Blase or other Infrument 
RG feven times in the blood of a male Hog, 
mixe with Goo/e grea/e, and at each time dryic 
at the fire before you wet it : andit will become 
exceeding hard, and not brittle, which is not 
jordinary accerding to other temperings and 
fauenchiñgs of Jro#:an experiment of {mall coft, 

Uli. often proved, and of great confequence for 4r- 
bnew jrserze in warlike negotiations. 

Î 
{à 
iE ean | 

ni 1 
i | 

1 5 

en |: 

| 
f Di 

ME 
| 

| 
Pad 

4) 
NU! 

L 

a 
ne à 
a; | 
mt 

+ 
14 

À 
? 



Mathematicall Recreation, 

1 pProsLemCXXKXI. 

To preferue fire as long ab you will i
mitating 

the inextingnable fire of Vefrales. 

which you may lig 

cits to be travailed ofter and put in practife, || 

for thar it isnot common, and full of aftonith=| 

ment, {eeing that all kind of fire lafteth but as! 

long as hismatter lafteth, and that there is nol 

matter to be foundthat will fo kong indure. | 

FINIS: 
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| BAN ANR, of 8 Lis EEGAED Sas ae 
| Atrtifictall. five- VV orkes °° 

Or the manner of making of R oc- 
kets and Bal of fire, as well torche 

Water,as far the tyre; withthe come 
pofition of Stars,Golden-raine,Serpentss 
_Lances W heeles of firesand iuch like, 

pleafant and Reczearive. 

265 

Of the compoftien for Rockets. 

way N the making of Rockers, 
ee the cheefeft thing toberee 

(DCR garded isthe compoñtion 
#4 that they ought ro be fil- 

. led with, for as muchas 
G2] that which is proper te 
QD Rockets which are ofa 

leffe fort 1svery Improper 
| tothofe which are of a more greater forme;for 
| the fire being lighted in a great concave, which 

isn 18 filled with a quick compofition,burnes with 
| great violence;contrarily;a weake conpOfition 

| being placed into a {mall concave, makes 9 
effect: therefore we fhall here deliver in the’: 

| firlt place rules and directions, which may 
4 ferve for the true compofition, er matter with 

which you may charge any Recker, from Roce 
| kets which are charged but with one ounce of 
| T Powe 



Of Fire-workes. 
Powder wnte great Rockets which requireth 
for their charge 10. pound:of Powder, as fol 
Loweth ©. 

: Fer Rockets of ene cunce, 

Vntoeach pound of good musket Powder 
{mall beaten, put two ounces of {mall Cole 
duff and with this compofition charge the 
Rocket, | | 3 

For Rockets of 2 er 3.ennces. 
Voto every foure ounces and a balfe of pow- 

der duft ,adde an ounce of Sale-peeter,orto eve- 
ry 4-QunCEeS of powder Auf, adde an ounce of 

Coledaft . 
For Rockets of 4-ennces, 

Vato every pound ot Powder duff adde 4. 
ounicés of Sa/r peeter & one ounce of Coledujts 
but to have it mere flow, untoevery10. oun 
cesofgood daft powder adde 3 ounces of Salt- 
peeter,and 3 .ounces of (oledafe. 

For Rockets of 5.07 6.ennces. 

Vato every pound of Powder duff, adde3. 
ounces and a halfe of Sa/t peeter,and 2. ounces 
and a halfe of Cole duff, as alfoan ounceof : | 
Sulpher and an ounce of fyle daft. 

* For Rockets of 7,0r 8.onnces. 

Vntoevery pound of Powder duff adde 4. 

ounces of Salt peeter and 3 .ounces of Swlpher. 
Of Rockets of 1 0,0r 12,0#nces. 

Vnto the precedent compoftion adde halfe 
an ounce of Sulpher and it will be fufficiente 

For Rockets of 14,07 15,omnces, 
Vito every pound of Powder dxf adde 4.oùn- 
ces of Salt peeter, of Cole duff ex ounces. of 

me | Sulpher 
& 

TS tee ot 



«Of Fire-Workes. 
Snlpher and filedu/t ofeach 12 ounces. 

2 For Rockets of I pound. | 
“Wnto every pound of Powder duff adde 3 

ounces of (ole dt, and'one ounce et Sulphur. 
Of Rockets of 4,pound. 

Vitoëvery pound of Powder du? adde 9+ 
ounces of Salt peeter of Cole daff 22 ounces, 
fileduft 1 0unces and of Sulphur 4 ot ounces. 

For Rockers of 3,pound. : 
Vnto Every pound o; Salt peeter adde 6 ï', 

ounces of Cole duff and of Sx/pher 4,onnces, 
For Rockets of4,5,6.0r 7,pound. 

Vato every pound of Salt peeter add ¢. oupe | 
ces of ( ofe duff and 24 ounces ot S/phur. 

For Rockets of 8 9 or 10,pound, 
Vote every pound of Sadr peeter, adde 54 

ounces of Cole duff,and of Sulphur 22 ounces. 
Here note that in all great Rockers, there 1s 

no Pewder put, becaufeof the greatnefle of the 
fire v hich is lighted at once,which caufeth too 
great a violence, therefore ought to bee filled 

2 

with a more weakercempofition. 

Of the making of Rockets and other 
Firewsrkes, 

Fo the making of Rockets of fundry kinds, 
divers molds are to-be made, with their 

- Rowling pins, Breathes, Chargers ,@c.as may + 
be feenehere in the. fiewre. And having row-. 
led a Cafe of paper upon the Rowling pix for. 
your mould, fill it with the compofition be- 
longing tothat mould as ‘before 15 delivered: 

so moe nanan cl FS J Ns À ea LA Pt Ti ders mit À 
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268 Of Fire-workes. 
now may you loade it on the top; with Ser= 
pents Reports, Stars,oyr Golden Raine: the Ser- 
pentsiare made about the bigneffe of ones lit- 
tle finger, by rowliag a little paper upon 2. 
{mall fticke, andthentying one end of it and 
filling it with the mixt compofition, fomewhat 
clofe, and.then tying the other end. ‘The re- , 
portsare made in their paper Ca/es as the. 
Serpents, but the Paper fomewhat thickerto 
give the greater report. Thefeare filled with 

“ta BS pT Tey aes agate % au" 
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gratue Powder or halfe Powder and ba
lfe com 

pofition, and tying bothends clofe,they are _ 

finifhed. The beft kind of furres are made 
with this mixture following; unto every 4. 
onnces of Salt peerer, adde 2.ounces of Sal-_ 

AG on ee | | phar 

é L 2 \ f À 7 > iy | » iy 
hy a L L Y ! 11 à Ve 

Er - se || ry Vig h ï ee 
1 ffi @ a) if J À ». ay 

aus 3 | ig #7, 
AU Ë 

i Se ie ie A à F. 

{/ 4 ee } . PITA ! ne À i ? 
{ à ys PLEMENT REET TL, LTT Pei Til TL LATE 11 2 PTT His A ‘ : oP 
| ‘ haere ma = 2 AA 3 4 
Ÿ \B ys à » 7 = 4 W { 

Fi 2 L à a 3 v4 : 
\ 2 £ > RAP ET fe 

4 TENTE PRIOR 7 1 
RIPEN à ; nt : 

she alae in 

CARTE À * : 
6 

EAU de @ \ SS ? 
4 i 6 7 S 

i 



‘Of Fire-workes. 

towe;and then tying it up in the forme of a ball 

as great as an Hafell Nut ox a littie Wallennr, 

through which there muft be ¢drawnea little 
‘Primer to make it take fire. Touching the ma- 
kiug of the Golden Rate that is nothing bat 

filling of Quiles with the compofition of your 

Rockets fomewhat hard : Now if the head of 

-a Rocker be loaded with a thoufand of thofe 

Quillesits a goodly fight to fee how pleafant- 

ly they fpread themfelvés in the Ayre -and 

come downelike ftreames of Ge/d muchlike 

“the falling downe of Snow being agitated by 
fome turbulent winde. | 
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of Five-Workes. 

Ofvecreative fires. 

pHilofratesfaith, that if wine in a Plarrer 
see placed upon a receiver of burning 

Coles,to exhale the fpirit of it,and be inclofed 
within a Cpboard or fuch like place, fo that ~ 
the Ayre may not goein,nor out, and fo being 
fhut up for 30, yeares : he that fhall Open it, 
having a wax Candlelighted, and fhall put ie 
into the Cupbeard ; there will appeare unto 
him the figure of many cleare ffarres, 

If Aguavite have Camphere diffolved in its 
and be evaporated in a clofe Chamber, where 
there is buta (barcole fire, the firft chat enters 

: into the Chamber with'a Candle lighted, will 
be extreamely aftonifhed, for all the Chamber 
will feemero be full of fire very fubtile,but fe 
willbeof little continuance. | 

Candles which are deceitfull are made of 
_halfe Powder, covered over with Tallow. and 
the other halfe is made of cleane Tallow, or 
Waxe, with an ordinary weeke; this Cend/e 
being lighted and the upper halfe confumed, 
the Powder willtake fire, not without great 
noyfe and aftonifament to thofe which are ig- 
norant of the caufe. à 

A dozen ortwenty {mall Serpents placed fe- 
cretly under a Candlefiicke that is indifferent 
big, which may have a hole paffe through the 
focket of it to the ( andle,through which a 
peece of primer may be placed, and fetting 2 
fmali Crrdle inthe focket. to burne according 

to 



Of Fire-Workes. 

to atice limited : which Candlefticke may bee 

fet ona fide Table without fufpition to any; 

then when the Candle is burned, that it fires 

the primer, that isomediatly will fire all the 

Serpents, which overthrowing the (andleftick 

will flye here and there, intermixing them- 

felyes,fometimes inthe Ayre,fometimes in the 

Planching,one amongft another,like the craw= 

ling of Serpents , continuing for a pretty while 

in this pofture, and in extingu'{hing every one 

will give his report like a Piftol This will 

nor alittle aftonifh ome, thinking the houfe 

will bee fired, though the whole powder 

together makes not an ounce, and hath no 

ftrength todoe fach an effect. 

How to make fire runne up and downe, 

forward ana 
backwarde 

a 

Ake {mall Rockets, an
d place the tayle of” 

À éreto the head of the ather,upan a Cor 

according to your fancie, as admitthe Cord to 

beet BCD EF G, give fire to the Rocket at 

e4, which will fly. to 4, which will come 

backe againe to.4, and fire another 
at (> that 

will fly at D, which will fire another, there, 

‘and fly to €, and that to F sand fo from F:10 6; 

and at G,may be placed a pot of f
ire, viz.QG H: 

whichfired willmake good {port, becaute the 

Serpents which are in it will varioufly inter- 

mix themfelves in the “re, and upon the 

ground,and every one will cxtinguifh with à 

report : and here may you ‘nore that 
upon the 

à TA el Rockets 
ù 

ges 
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| Of Five-Workes, 
Roc ke fs may be placed fierie ‘Dragons Ce omba- 

. Fawes,0t fuck like to meete one another, having 
Re 

or their be. 
dies, race to the 

_ How tomake Wheeles of fire. 

Te a Hoope, and place two /aths as 
croue one the other; upon the cro of which make a hole, fo FA may be ect Hpona pin to turne eafily, as the figure 2. fheweth: upon the fides of which hoope or round Cérele place your Rockets, to which you may place Lances of fire betweene each | Rocket 



Of Fire-workes. 

Its, | Rockes:'et this wheelebe placed upon aftandard 
ll’ | ashereis reprefented, and place a peece of Prs- 

| mer from one Lanceto another,then give fire at 
af G,which willfire F,that Z, that will fire D , 

à is , 
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| that C,and 
| immediatly t 

« Of Night Combatants. 

td Lubbes, Targnets, Faulchons, and CMajes 

ie | charged with feverall fires,doe make your 

of nights { ombatents, of arc.ufed to make place 

th  arongft a throng of people. The Clmbbesat 
th | the ends are made like! a round Panier bah 

| ma 
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Of Fire-Workes, 
{mall fticks, filled with little Rocketsin à {pi= 
fall forme, glued and fo placed’ that they fire | 
but one after another ; the Cafés are of di- 
versfafhions, {ome made oblong at the end, | 
fome made of a fpirall forme, but all made-hol- 
low to putin feverall compofetion, andareboa- 
red in divers places, which are for fundry Roc ‘ 
kets, and Lances of weake compofition to be 
fired atpleafure : The Faw/chons are made of 
wood in abowing forme like the figure e4, 
having their backeslarge to receive many Roc=: | 
kets, the head of-one neare thenecke of ano= 

_ thenglüed and faftned well together, fo that || - one being {pene another may be fired: T he Tars 5 

vant Remo ON St in A OS See a 

getsare made of woodden thinne beards,which | 
… are chaneled in{pirall linesto containe primer (ke 
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| Of Fire-Workes. 

Leo fire the Reckersoneafter another, whichis 
all covered withthinne covering of wood, or 

| Pafboard, boared with holes {pirally alfo; 
jiwhich Rockets mutt be glued and made faft to 

the place of the .Charels : Now if twomes 
ithe one having a Targset in his hand, and the 
other a Falchen, or Male of fire thall begin 

to fight, .it will appeare. very pleafant to the 
Speflators:for bythe motionof fighting, the 
place willfeemeto be full.of ftreames of fire: 

| andtheremay be adjoyned te cach Targueta 
| Sanne ora burning Comer with Lancesot fre, 
which will make chem more beautifull and 

sefplendent in that action. 

M “Of fanding Fires. 

\ A Ç Vchasare ufed for recreation, are Colofrs, 

Arches, Pyramedies, Charjetss 0: 
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Of FiresWorkes: a 
: Chaires of triumph & fach like; which may bi (AL 
accommodated with Kockers of fire, & besatiip | 

fied with fundry other artificial fires, ‘as pore 
of fire for the Ayre wh may caft forth feveral Mit" 
figures, Scwtchtons, Rockets of divers forts! ke 
Starres, Crownes, Leaters, and fuch like: the tly 
borders of which may be armed with fandryliti 
Lances of fire, of {mall flying Rockerswith reap) © 
ports, flames, of {mall birds of Cypres, Laney 
ternes Of fire,Candles of divers ules, and co-#e 4 
lours in burning : and whatfoevr the fancie off! 
an ingenious head may allude unto. | 

Of Pots of fire for the A yre, which are throwse) 
oxt of one Cafe one after another of a | 
7,07 long continuance. 

M Akealong Truske as 4 G, and by the pitt 
fide 4 Ff, let there be a Chanel which mult 

may be fiered with flow primer or compofiti hat: 
on; then having charged the Zrunke A G,with fom 
the Pors of fire forthe eAyrejatl G E C,and | hich 
made the Truuke ef Givery faft untoa Poff as Hii) 
1K, give fire atthe top as at 4 ,which burning {| 
downewards will give’ fire to C, and {0 we 
throughout that Pos in the Ayre, which being ‘itt ti 
fpeut,in the meane time the fire will burne ui 
from 3, to D, and fo fire E, and throw it. er 1 
out alfo into the Ayre,and fo allthe reft one Wing! 
after another will be throwne ont: and if che M £ 
Pots of fire for the edyre which are caft tk 4 

} 

they | 
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| i Of Fire-Workes. 
site phoebe ST 

ty hey will bee fo: A6) 
tupuch the more: F7) &——7 ZB 
“vopleafant tothe be- °°. fe 

Hhouiders. . Thefe! | 
* lyfPrærkes of fire cog 
lletreatly adorne à. A 

firewerke, and ~ ‘yuu ome 
ii pinay  convenient4.: © ike 

ly bee placed a Ball | 
lach angle of the 

mkdvhele workee … 

n By 
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afalers by; ‘forthole hi ET Blip: 

mages being filled, « SL 

beg ite and flying Ser- | 
ee me uote 
oriftey will fo intermix. one within another, in 

foe ying bere and therea little above the ground, 

‘if ind giving fuch a volley of reports that 

lhe, Ayre. will rebound. with) their Aoie» 

ind, che whole place bee filled .with fundry 

ons ftreames 
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they Bho 

a ne EE) 

dun ss : ~ 

2808 068 TE mA mg te ee eee te 

ARE VE 

ao eh 
genes 

Pan GR ue c- Sued _———-= = Shad, 

SRE NASW AMET AAA niga ego res 5 = É 

ASNT 

soe a 6 mt 2 PS ner rm PNR PE 9 AB Lo 



238 Of Fire Workes, | 
_ fftreames of pleafant fire ; which ferpents wil! qd 

much oceupie thefe about the place to’ defend glock 
them (cives in their upper parts, when they willis! 
nolefle be bufied by the bailes of fire, which}? 
feemes to annoy their feetes | 

Of Balles of fire. 

Tae are very various according toa mat 
fancie fome of whichare made withvery\i!(4 

{mall Rockets,the head of one tyed to the neck! 
of another: the ball being made may be cove- 
red over with pitch except the hole to give fire! 
to it;this Bai will make fine {pore amongft the! 
ftanders by which will take all a fire,and rowle}. + 
fometimes this way, fometimes that way, bes|. ji 
tweene the legs of thofe that are ftandersby,| } 
if they takemot heedc, for the motion ‘will-be, 
very irregular, and( 

4) = < y & 

there maybe a cha. ye 
nell. of Z»0# placed \,,,.07 Vr 7 
in divers places in ange | 2 | 
fpirall manner, a <> Sri 
gaintt which may be placed ae many fall pes |. 
tards‘of paper aspoffible may be,the Channel" mutt be full of flow comipofition and inay be! covered as the former, and made fit with his” 
Rockers inthe middle: this Bal may bee thor! 
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Of Fire-workes. 
tts wl out of a Morter Peete or charged onthe top. of 
(fa Rocker : for in itsmotion it will fly hereand . 
iyfthere.and give many reports inthe Ayre: bes. 
Whidhe aufe of the difcharge ot the petards. 

Of fire npon the Water. 

DD Laces which’are fituated upon Rivers or 
great Ponds,are proper to make Recreatsve 

vimfres on sand if it be required to make fome of 
ihymirenfequence fuch may conveniently bee made 
tenedjapon two: Beats upon which -may be-builttwo 
KoovBeals, Turrets,P agents, Caftles,or fuchlike,to 
Bre fg | 
one the 
nd rowld 
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. Of Fire-Workes. A: 

water /erpents and other things, and often fil 
Simes theie boates in their : incounters may Mi: 
hang ‘one in another,that fo the Combatants mrt lc 
wth the Targucts, and Mafes may fight; Bhi 
whichwill give great content to the eyes of Minis 
thofe which arelookers on, and inthe conclu- h,,7 
fion fire one another,(for which end they were}: 5 
made:))5y which thedexterity of the one may #},, 
béknowne in'refpet of the other, and che tri- i; 
umph and victory of the fight gotten. 

Of Bakes of fire which moves upon the water. 

nue may be made in forme of a Ba# ftuf- |. 
fed with other little Balls, glued round |, 

about and filled with compofition for the 4-1. 
ver, which fiered will produce merveiloasand | : 
admirable effects,for which there muft be had. 
little Cannons of whire Jron, as the ends of” 
fmall funnells ; chefc Irom Cannons may be peir- | 
ced 19 fundry places,ta which holes, may be fer | 
{mall Bales full of compofition for the water, |, 
which fmali Bads mult be -peireed deepe and 
large,and covered with Pitch,except the hole: | 
in which hole maf: : js 2) 
bee firit placed 2. 
little quantitie of 
graine Powder; and 
the reft of the hole 
filled up with tom- 
poñtion; and'note = 
further that ‘thefe. = " =" 
Iron Cannons, muh 



| Of Fire-Workes. 
|| 

fea be filled with a flow compofñtion; but fuch, 

| whiclt is proper to burne in the water: then 
uit thele Canzons withtheir {mall Balls bee 

put forogether thatit may make a Globe,and 
Wthe holes inthe Cannons beanlwerable to the 

onal hollow Zals,and all covered over with Pitch 
vee and 7 allcw, afterwards pierfe this Ball againft 
ting] O° greateft Cannon ( to which all the lefler 
hr fhould anfwer) unto the compofition, then 

| fire it,and when it begins to blow, throw ic in- 
| to the water fo the fre comming tothe holes 
lavill fire the graine Powder, the which will 
| caufe the Balls to feparate and fly here and 
| there, fometimes two at a time, fometimes 
| three,fometimes more, which will burne wizh- 
Bin the water with great aftonifhment and con- 
| tent to thofe which fee it. 

Of Lances of fire. 

Le ~ 

laccording to ones fancy. Thefe Lances have 
| woodden handles,that fothey may be faftncd 
lat fome Poff, fothatthey be not overthrowne 

Jin the flying out of the Rockets or Petards : 
» | there are lefler forts of Lances whofe cafes are 
¢ Pof three or foure fouldings of Paper of a foote 
long, and about the bigneffe of oes finger, 

+ §whichare filled witha compofition for Lances. 
pButif thele Lances be filled with a compofiti- 
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283 Of Fire-Workes, | 

2.ounces of Salt Peeter, 

ounce of Salphar) ( NP 

it will make abrick |" 
fireredbeforeitbe |, & 
alfe fpent, if the & À 
Lance be fiered and | a 
held ro it : and if |, yee { 
20. fuch Laaces ee 

were placed about |. 43 
a great Rocker dnd 
fhot to a: houfe or (ip, 
mifchievous effect. 

Wi | 

TA ii HUILE) 

fut 

Ferrer 3 = 

Horizantall or 

Ntothe end ofthe Rocket place an Arromiypit 

"V which may not be too heavy, biit in fteadi|li ! 
ofthe feathers let. that bee of thmne white|i:1° 
tinne plate, and gone mr es | 

place it upon a ret, : ; PRE 

as here ou may fee | 
bythe Figure; then | 0 

give ‘fire unto it, >», % 
and you may fee \ | 

_ how-ferviceable it | 
may bee. To the 
head of fuch Roc- 

kets may be placed Petards, Balls of fire Gres 

nades, Ge, and fo may be applyed to warlike} 
affaires. 3 
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Of Fire-orkes, 

How a Recker burning inthe water for. A CET « 
taine time, at aff fhall fly pin the 

Ayre sty an excecaing 
Guic hue [fe =) 

O doe this take two Rockets the one equal! 
to the € other,and joyne them one ee ano- 

ther in the middle at C. :a fuch fort that the 
fire 1ay eafily pañe from one to At ersit be 

dice a ing thus done,tye the two Rockers ata fticke in 
| D, and let tit be fo lon 19: 4 nd g reat that it may 

| make be ae et) n RAD hang, or lye up- 
i | tighe;chen take a packe thread an cu it at G. fl 

à 

? | RU UE | st 3 # ; land let it be double about the fticke D sb 
| ETES BE à HORS err ar F1, and at. that FT UV: on 

; = xine b oe 5 2 ii | Bee A x ES 
| Aro [PO int Bañg a 4 nller Fi: DE 1 

f bof 10 à: the € SSS À nu GC WEISNLT as 
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A ie oil ee, yr ire.at 4. it will: GLA 
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+ =] rs EUX EP Fi ibe tO Pa (32 | 6 st 
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there and tyed a0 bs Roe 
pegthe end; and.cove- 
Se {o that the: K ater 
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; ai 19,0 
d but sis the water rf ay at = ee 

Bret at the packe ethre will | { ey k a 
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48 foucifons will begin te play being fiered alte 

Of Eive-Workes. 

together that the feverall workes 
may fire one after another. 

Aufea frame to be made'as 4 B ('D..off 
two foot fquare every way,or thereabouts) 

(according to the quantity of your feverall 
‘workes) then may you at each angle have aj 
great Lance of fire toftand, which may caf) 
out Pots of fire as they confume : upon the 
ledges, 4 8.8 C, and CDemay bec placed 
{mall Lances of fire about the number of 30. of 
60. fome fidewife, & othersupright, between€ 
thefe Lances may be placed Pets of fire floping 
outwards, bit made very faft, and covered ve 
ry clofe, that they chance not to fire beforethe 

fhou'd ; then upon the ledges RE.F G, HA. 
and 4 D.may be placed your foncifons, and bes 
hind al the work may be fet your Boxes of Roca 
betssin each of which you may place 6,9,12-08 

20. {mall Rockets : Now give fire at A. (by 
helpe of a peece of primer going from orné 
Lance to another) all the Lances will inftaatly 
at once be lighted, andas foone as the Lance) 
ate is confumed, it will fire rhe Channel 
whichis made in the ledge of the frame which) || 
runnesunder the Pets of fire, and as the fire 
goes along burning, the Pets willbe caft forth, 

| as 

Pi 111 

‘and fo the ranké of Pots upon the fides of thé 
frame A4 B.B (! and CD. beine fpent, thé 

bya-Channellwhich runnes under them, upon 
£ ; be tbe 

GA 
x | 

M ie 

Of the framing of the parts of 4 Fire.Worke | Ÿe 
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 OfFére-Wor kes. 

theledges AD,H I,F Gand R E. then when | 

the Soucifons are fpent,upon the laft ledge RE. 

there may beafecret Channel in the ledge CD, a 

which may fire the Box of Rocketsat K,& may © 

fre all the reft one after another, which Boxes 

may be all charged with feverall Fre-Workess 

for the Rockets of the firft Box may be loaden 

with (erpents,the fecond with ffarres,the third | 
with reports, he fourth with Goulden raine, 

and the fift with {mall fying Serpents ; thefe 
mounting one after another and flying too and, 
fro will much inligbten the Ayre in their af= ; 

eending, but when thefe Reckers difcharge 

-themfelves above, then will there be a moft 

pleafant reprefentation, for thefe fires will di- 

Tate themfelves in divers. beautifull formes, 

fome likethe branching of Trees, others like” 

fountaines of water gliding in the ayre,others 
like flafhes of lightning, otherslike the glitte~ 
ring of ftarres, giving great contentment, and 

delight to thofe which: behold them; But ify | 

the worke be furnifhed alfo with Balons( which. 
is the chiefeft in recreative Fire-workes) thet | 

fhall you fee afcending in the Ayre but as it 

were onely a quill of fire, but ence the Balen 

taking fire, the 4yre, will feeme more than 
160. foot fquare full of crawling, and flying 

Serpents; which will extinguifh with a volley 
of more than soo.reports : and fo fill thee 47re 
and Firmament with their rebounding clas 

‘Mour. 
The making of which with many other 

rare and excellent Fireworkes, and other 
practiles, 
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Of Fire-Workes. 
pratifes,not onely for recreation, but älfo for 
fervice: you may finde in a booke intituled 

| Artificial Fire-workes,made by Mr. eMalthas 

(a mafter of his knowledge) and are to be fold 

by Rich. Haw kins at his {hop in ( dencery lane, 

neare Sarqants [nne. 2 

Conclufion. 

In this Booke we have nothing 

omitted what was materiall in 
the originall, but have abundant. 

ly augmented itin fundry experi- 

ments : And though the examina- 

tions are not{o full,and manifold, 

yet (by way of brevitie) we have 

exprefled fully their {ubftance, to 

avoyd prolixitie, and fo pall by 

things reiterated. 
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‘| Ce 

Ad pa D. D. Eu 
Van Etenium, Alumnum Academiæ 

Ponta Mouflon. 

4 

À RduaWalkeri fileant fecreta profundi, À 
Definat occultam carperePortaviam: | 1 

Ttale Cardani mirata eft Lampada dott ; 
Terra, Syracafium Gracia totafentm: 

Orbi terrarumsPtolemai Cle p/ydratoti, iz 
Raradioptra Procli mira fuere duo. | 

Anglia te foveat dotéus Pont Mouff on dlumnn: 
Quidquid natura,quilegts bortus babet 

Dotta coronef opus doctwm,te fit tua doëto 
À | Digna,S yracufty arca,corona,vtre, | 

Arca Syracufijs wtinam fi f t plumbea Servis, 
Aurea fed dominis aurea tota furs. 
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A Table of the particurall 
heads of this Booke,contraéted 

| according to the feverall Arts fpe- 
by cified in the Title page. 

Experiments of Arithmeticke, 
“Age 1,22; 16,19, 22,28,33,39,40,44, 

45251:52;53:59;60:69,71,77:83, 85:86, 

M  89,90.91,124,134135,136137138139, 
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Experiments in Geometric. 
Pag. 12,15, 2 4,26,27,30,35,3 7.414.247 48 49,62 ,65,72,79, 82, 113,11 7,118,119, 

714521562 17,2 18,234,235, 236,239,240. 
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| Experiments in Muficke, | 4 
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E xperiments in Artichi Hive. 

Pag. 16,24-3,2436 

Experiments in S taticke, 

a? 9.27530;32.71, 1993200320152 03; ae 
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Experiments in Machanickss 

Pag. 56, 58,68, 88,95; 108,1 10,128,173, 

174176,246,248,25 8,259 

Experimentsin Chimeltrie. 
Pag.1985255 52 56,257,260,262 2633264, 

Experæments in Waterworkes. 
Pag. 190, 191,192:193:194,196,247:249; 

250, 2§2,2 253° 

Experimentsin Fireworkese 
From page,? 6s.to the end. 
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Recenfut banc librum cui titulus 4, 
Mathamaticall Recreations , qui 
quidem liber centinet contum, Er Vigine 
tt folia, in quibus omnibus nihil reperio, 
quoa non cum utilitate Pablica impris 
matur, todo intra feptem menfes 
proxtme fequentes typis mandetur. 

Ex xedibus Londinen- Guil Bray, 
fibus./#/.23.163 2. Epifcopo Londi- 

nenfi Capellanus 
Domefticus. 
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