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,’ | Mathcmatlcal
ECREATIONS.

‘\ Colle&ion of niany Problemes,

éxtra@ed out of the Aacient and Modern Philofo-
phm as Secrets and Experiments in e Arithnierick ,

cometry, C: , Horolagiogr. Aromomi
g Ntm;{o.:lg:ﬁ‘f:.kdpmks, Awbnfepg:re, s/titz ks i
Methamicks, Coemifiry; watcr-works, Fm .
wavkc,&c Nox vulgaily manie /-
Rullnow e .
Vnttcn firft in Greeke and Latin , lately comp{!d
~ inFréneh, by Henry Vin Estes , and ‘tiow in E»ghﬂ),
. With tbe Examinations and Anugmentations ot
: dlvets Modern Mahmammn:

| Whereurito is added the- Defeription and Ufe of
b theGm:raIl Horologicall Ring :

. ‘ And L
 Theé Dvliﬁk Horizontall Diall.

C Invented dnd written by .
WILLIAM OUGHTRED. -

POy g

ot—

LONDON: «

’hntcd for William Leake, at the Signe of \thb
* . €tiwn in Fleetfireet, betiween the two 7 mﬂph
: Gates,LM‘DCLIII s
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Thethrice Noble and moft:

.

_‘generotis Lo, the'Lo. i
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Hinden, Wolverthem,gre.. .
- My bomowkble Lo. '
'ﬁ»} .,,” IR Mongft the rare and
‘} 7 /

> curious - Propofitions
~ - which T have. learned
> out of the ftudies of
the Mathematicksin the -
. famous Univeifity of
7&a. Pont a Mouffon, Thave
aken fingular pleafure in ceraine Pro-
Wblemes no lefle jngenious than recreative,
whichdrew me¢ unto the fearch of de-
monftrations more difficult and ferious 5’
fome of which I have amaffed and caufed
to pafle the Preffe,and here dedicate them'
now unto your Hozour 5 not that I aecount
them worthy of your view, bucin
A-4, BT :gvﬁi_ﬁ_c,j .
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- TheEpiftle Dedicatory. O
teflifie my affe@ionate defires to ferve
?'ou,«and tofatisfic the cutious , who de-
ightthemfelves inthefe pleafant ftudics,
knowing well thac « the- Nobilitic, and

Gentrie racher ftudie the Mathematicall

Aris | to content and fatisfie their affe@i-
ons, in the fpeculation of fuch admirable
experiments as ardextraded from themy°
than in hope of gaine to fill ‘thiéit’ Parfes.
All which ftudies, and othegs ;. -with -my
whole indevours, 1fhall alyvayts‘ééaieatc

- unto your Honout, withan arac‘mjl defire

\

tobeaccountedever, - - -

e T N T
TR ST S S R
S Your woft humble and
B O S = obedient Nephew,
e Ll .and Servant,
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B yvva.y of advcrtﬂém@t. |
- - G l .
Pm or jix tbi»g: I vae :lm Ift swori i _
declarc before 1 paﬂ'e faftlm'. , ’]J 1
QR 77, that I place not the fpes

‘ ulq’uvc demonftrations wul;.

\ = allthefc Problems , but cons,
RS ¥ tent my felf toﬂacw thcmas

was my plot andintention,becaufe thofe
which underftand the Mathcmaucks ca
conceive them’ caf ily 5 others for the mo
pare 'will content themfelves nﬁcliy with
the knowledge o‘f:hcm,wuhout cckmg
theréafon.

. Secondly, to glvc a grcatcr gracc to thc
pradice of thiefc things, they oughe to be
concealed as miich as they may , inth¢
fubtiltic of the wayj for thac which doch
ravifh the fpmts 1S, an admirable . eﬁ'eé?
wbaﬁ uu['e # unknowse : whichific ‘were
difcovered , halfe the pleafure is loft;
therefore all the fineneffe confifts in the
O chtcnty

at the fingers. cnd: which - |



.. Jimof mmcﬁm.
dextesity. of the A, conccal‘ing the
meanes,and changing ofeen the ftreame.
" Thrdly, grearcare oughe to be-had that :
one deceive ot him{clfg, thac would ,
clagg by orey! of At o6 d@eivieanothes:
thiswill make the matter contemptibleto
ignotantPerfons , whichwill rather caft
W\fmﬂ; nponthe. Science. than. upas
hin chac (hewesit: when, she caufe is moc
inthe Mathcmatxqall aglrmqplcs » but- i m
. lﬁm:hz:fad smthca A ofn: -
- Fourtbly', in'ceraing ,Artthmedcdlj |
¥ro pofitions  they have onclx /cbcm i+
wers as, onﬁhdt em inflindry Aughors,
Whichi any one being fhidiots of Mathe-
matxcqil cdrnin »May ﬁndc thcxt onglx-
gall andalfo ¢ way of thicir Operation.’
sztbl ,bcciufc the. nutber of thefe
i’rab]m)e: and'thelr dependancesare ma.’

- ny ', and intermxxcd 1 thought it conve-

nient togather them intoa Table: that fo
¢ach one accordm% to his fancie , mighe
make beft choife of that which might beft
pleafe his paiatc the mateés ‘being rot. of
one pature, nor of like fubaluc Butwho-
focver willhave patience to read on , fhall
ﬁnd: thc cnd better zhan thic bcgmmng

NI ~
ottt 6 :

-

- Yoy -
. . Z'.»)-g'..u 'a- . - . ..' s .‘
'\:, Nerea Ty ) ’I 'C
\
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.



;azmﬁgsamamgszz&e ;
?%mm% %%“%?8‘%
Tothq R :auic:r.,:_-, ;. i

a8 'I’h bhcp pﬁ ried by many,

T3 tl;a;{[bndi] ﬁ iwiff?ﬂ' weld
L - among b the xpuntta Mo
dtm 547: {mdm &
lig bied themfe ves wpen Jeve-
el (5’”5’5 of [mdi m{{eqymu » 44 4pon. the
foor of €8y, wpon alirawy , wpena point,
pay PP ;mlw?‘ jlrwmg & it ;vm! 17

Prew the grestnelle of thesr glory in the
, [mlﬂ ;0)‘ the [ubjeét: And bavie amongf
. lgd and 4m{i;uﬂ mwlxﬁbm, foms-
d prodused [undry Inventions both
| ﬁofc hncaJI and Mathematicall , 10 fon
Tucg the. rmmfc. ‘wd recreate the f zrm
whichihe. Jucceeding ages bave imbr.
svd fromthem gleancd and. extrcﬂcdmu
wdmirable, and 1are conglufions s judgin
that &armml matter, ajtm times yalf A
e oihe indufiryof iss anthor.  Hemge
{or ] g[c (Comrieoms. puder ). Iﬁm wub

“ Lrem



The Epiftle tothe Reader.’

eat [earch and laboux colleéted alfo,, and
i’ sped up sogether in a body of thefe Jleaﬁnr
- and ﬁnc experimentsio Stirreup and deligls
~ the affectronase; (-ous of the writings of
Socrates,Plato, Ariftotle, Dcmoﬁhcncs,
- Pythagoras, Democrates, Plinie, Hypar-
- chus , Euclidés ; Vitravits, Dlaphantus
‘ Pcrgaeus, Archnmcdcs Papus Alcxandn-
nys, Vieellius,® Pcolomaeus, Copcrmcus
Proclus, Manedlicus , Cardaaus;-¥ilall
gndus, epleirt Gilbcrtus,Tyc nils,
areftus, Soﬁ:ph - Clavius ;2 Gali] u§
Maginus”,’ Eupharius Tybetill, " and
atbm ) éndwhag A szatmg Natnre
that glovies alwayg.c in _the yariety of
shing f wbu'b “fbe lzr‘od‘ncetb to-fasisfie she
mbtdu ‘curious inquifitors. And though
- perlup: hefe Labonts 2é jimn humesursis per-
Jons may [eeme vaine', and rtdmde, for
Uch it was-nor undemkm " But for'thefe.
btcb intentively have defired and, d foughs
after the knowled, ”f thofé tbmg:, it being
an invitqsion 4 otive t0 the [earch of
greater masters , and 1o imploy the minde
inufcfull lzmwlcd e,rather thante bebufi-
¢din vairie Pamphlets, Play-books , frwit-
beffe’ lbgchds ‘abd P roi: fows Hiftories
vhat are ipvented ous uf Ahm s which abufe

mﬂ] Woble fpirics,dull sheir wits iy alien
are




> -

L T Bpxﬁlcto thcﬁeadcr. |

ate their thoughts’ fram imddle and ho-

- wowrable’ Swidics. In .this Traftate thow

maift there fore makechoife of fuch Mathe-

maticall Problemes dwd Comrlnfiops'as may
delight thee whichkindeaf jearning doshey=.
cellent ?dmu aman; [eeng the ;fulmﬂ‘e;
thereof, and tlrc -manly - acconsplifhmsents sp -

| doth produce prqiuble asd delighfelk :

or all forts of pesple , who may furnifh and
{darngﬁaz’eﬁ:efmtﬁdn n{; of jrz’utm‘
inshas kinde , 30 help. them by way.of sfe,
and d:fcmfe Andtoshiswe have alfo ad-
ded our Pyroechnic , knewing that Bealls
bave for their objeéhnl tbe urface of the
carth; but hoping that thy [piris which fol-
lowesh the mman' firc, will abandon the -
lower Elements , andcaufe ihee 10 lift up
thinee e: tv fure in an higher Cmtmpla- 2
tion , o glinsering a Canepic 10 be<'
hold, a»d thefe pleafans and-recrestivefires
Aﬁeadmg may canfe -3hy sffections alfo 9
afcend. The Wholeswhexeof we [end forth to
shee,shus defireft.the jmmé:bt) of shingss
lz;t;n having furnifhe ﬁu« with z:‘mr,
thy [piris may eafil: dzge them , and
shem ;nl]n:’or tbugb wow indiforacr.

,.‘ A



A Table of the particular

hhcads of this Book contra_@gd ac-

COrdm toche feverall Ans .
. fpecified in the'l?xtle-pagc o

- .,,..Wofmcbmxk_ i

Age 1”5?"&‘9”” :3?;39 1445

513’1’53559160’“!7*’77 3 5',86’89':
SOt a4 A T4 IS, I6R7,1 I8, E1 T4 Y8
119,181,184.18;.184.&&:, 188, zoa,um xg. A

R Expmnemmb'mmm

qu. 13,755, 24, 6\47,;0;;«,87‘#1 112,47,
43349,62,6 4,7 3,7%,8251 13,3 17,1 TE, T 194 :my, P
m.ua,us.zu.as 5-136.239,ms SRCER
S " Experimentsin C'ngfdpﬁ? .
Pag. 14,43,7;,:06,107,:19,210 zzs,zz'],
ﬁzzy,zgo,‘z;z te o
Expenmat:inﬁmlogogrq’m
Pag. 137,166,167,168,169,171 RYPIS
~Experiontsiv Aﬁmmw* S

J?ag‘ 220,331,332,825,324. . 7. < ‘?'f‘.g.“-. N
oy t‘xwm ”N‘ﬁg‘ﬁ”ﬁ B o D
v‘&“’»&?%’d«ﬂ%l?& e N R

S Exmyw@r%& M\.‘,

e oy «,j,~.:\,a..~_.'\':-.-;‘~ 3&*



The Table. .
E xperimenss in Opticks.

Pag: 6,66,98,99,100,102,129,1 31,141,142,
147,144,146,149,151,152,153, 155,156,157,
158,160,161,162,1683,164,165. .

_ Experiments in ArchiteGiare.

Pag. 16,242,243 : :
. Experimentsin Staticke. .

Pag. 37,3032, 71,199,300, 201,383,204,
205,267. o T

EWM: in Machunicks:

. Pag. 56,58, 68,88, 95,108, 110, 128,173, -

174,176,246,248,258,259-
Experiments in (hymifirie.
Pag.198,255,276,257,260,462,363,264
Experiments in Water-workgs. '
Pag. 190,191 ,192,193, 194,196, 247,249s
250, 252,253.
" Experimems in Fireworkes,
From page, 265.to the end.
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A Table of the Contents ; ;o

-and chigfe: points con-
~ tcméa in this Book. -
Ao PROBLEM. 1L .
I_I' w 'w/' ble objetts that are without , and
1« s théi p‘ﬁcéy, dre maft Iz'vdy re-
{ te.4hole that axe mithin. Pages,
Prob 1 Of ﬁndzng af mm)bm wmewed

intheminde. C T 1,2,30
Prab. 5 Of A,G(Qgrlpblé‘dll Gardm- p/o: ﬁ:
for & Prince or fsme great per(inage. | 14.

Pf@' 37 Any ligwid (wbftdnce s water or

wige, placed'in a Glafle, may be made 10 boile
bytfag paotion 0f f«bc ﬁoger, and et not tmb-

T PR R
ng o b‘e a,Hﬂwd mtgb tbf»l\lw of omes ﬁﬁ,‘
oﬂa allet, # Hatchet or fuck-vike. 9.

*-Reals 30 Twed fewreral nomibers being ta-
km bpdmo (undry.perfans., haws nbsidly te .
difgover wlm‘b :}7 t/Jo]'e numﬂme\ub of them

ks S 46.
[;Krgb -4 lesl\ﬂaﬂ“c may éehakm \placed
wxo wacs ¥ mtlmn l;wn:mg of tbe

s Prob. 7 How 16 d:fpofe Kots shar tl)és, 6
$«=¢mvj iy nioebar nfpcrfm wey vfqu-,

* ‘ Pfob




The Contents,

Prob. 13 How the weight of [kt of ..
combnftible 6ody , wbzcb x exbdled may 6
weig hed. |

Prob. 12 of three Icmm: wlmb 'may | 6: fo
difpo[cd to hang in the aire, and move upm
* the Point of aneedle.

- Prob. 170f 4 decettfaﬂ bowle , 10 60wl¢
withall,

--Prob.16 4 pamdenm or I}u'vy bod] mayie
fuppamd in tln aire without any one tm:lmrg

Pron 18 How a Peare, or Apple , may 6e
 partedinto any parts wabmt ukmg tbe
! rmde thereof. i 3
"« Prob. 15 Of 4 fine kinde of dore wlm: -
‘ pam and fhutson borh fides. > - ' 3o

‘Prob. o How the halfe of a Veffel wbzcb

conmtaines 8§ mufures may be taken , being bat

anely two other medfﬂre:, the ope l&mg 3,‘:):1
the other 8medfures. . - - 22
- Prob.8 T bre erfonts bdmag ukén M:b
of them [everall s mgs t0 ﬁndc wlmh m‘b
cf them hath taken,

: Prob.6 How to difpofe three ﬂdw: :vlncb ~

bm] [uspporeeach other in the dire, . = -1 1
Prob. 14 Many things being dif} d
sz:l.sr( or otherwife)to ﬁxde wlm:l;
4«; one thinksupon. ..
Prob. 1970 jindeo :m»kr Wg&f
.

~



- - Fhe Conténts.
withost asking gufbions. . .

Prob. 11 Hfuz 4/1 Milftone or other pwdcfgg- a
fisymay hang uponthepoint of s Necdle with-
out bowing , or any wife’breaking of 1t. 26

Prob. 0 and 21 How abody that is uni-
forme and inflexible may paffe through a hole
 whichis roand , [quare and Trianguiar 5 or
. round | [qaare apd svall-wife', and. ex-

aitly fill thofe [everad holes.. <. 3%:37 -

Prob. 1o How afick may ffand upen ones
finger ,-0r a Pike. ini the middie.of a Cours
without falding. - Y

- Prob, 22 10 finde & number thoughs upon
sfter wnpther. manugr than theft which. are
. fomerlydelivered. L 39
Prob. 23 T0 findevut many numbirsthat

[undry pez(ons or any ene hath thought upon.
: L. ST

Prob.24 How is it that aman in one & t‘;:a "
[eme timemay bave his bead upward., and his
feetupward, being in onc andthe (ame place?

Prab.15.0f 4 Ladder by which twe, ’mqe.n
4feending at enctime o the more they afcend,
the morethey [bal be afunder , notwith fan-
ding the.one be as high as the other. . .43
- Proby, 26 How is-itthas 4 man baving but

4 Rod.or. Pele of Lax¥., doth brag\ihas he .
. o To*a v maye
PN §



. The Contents.
mayinaright line paffc from place to place
gooo miles. 42
Prob. 27 Howssit tbx}a man fanding
wpright, and looking which way. be will, be
dooketh true North or South. ST 43
 Prob. 28 To tell any one wbat number re-
‘maines afver certaine operations bmtg cxded
-witheut asking any quefion., | 44
-~ Prob. 29 Of ke play with two ﬁ,fuemﬂ
wmgs
Prob, 31 How todefcribea circle thi jball
touch 3 points placed hewfocver upon 4
Flame, if shey be not in aright line. 47
<+ Prob. 32 ‘Hew to clm:gt 4 arc‘lemtoa
.fqmrc forme. 4
Prob. 33 Withone and she, ﬁsm compa”e:
and as one. and the fame extent or opening-,
<haw te defcribe many circles concentricall, shat
s, grearer or leffer onethan another, - 49
Prob. 34 Any namber under 15. be-
ing thasgbsupon., 10 finde what iumbers
‘theywere, 5 .
Prob,35 0f the playwith tmR‘n{o T
Do 36 The phey of 3, gy0r mre
Dl . 1
Prob. 38 Of a ﬁﬂt Vcﬂ'cll which Imld‘s
Wmear Waterbeing Vuft into it at & cereain .
beight,bw being filled higher it will vanseall .
ous.of its owne accord. \ 56

2 PrOb 39



" tificiallytodifcover the number of she poiwts

4

‘The Lontcnts. *
Prob.39 0f 4 Glafle verypleafant. 58 -
Prob . 40. If any sne fhould hold in cach

bavd a5 many picces of money. & in the other,

hew 1o finde how much there 5. .59
Prob. 41 Many Dice being caft » bow ara

that mayarife. . . 69
Prob.42 7 wemetals 4 Gold and Silves .

" ar of ovher kinde,weighing alike 5 being pri-

J

wately placedinto swo like boxes, 10. finde in
which of them she Gold or Silver “, 62
- Prob. 43 Twe Globesef divers merals,

(a5 sme Gold the other Copper) get of equakl;

i

. Rainbowes hercbelew.

wn

s

MY

weight bein inaBox as B.G.t6 finde in
wln'fib end tlirgqld or Copper 4. ﬁ 6%
Prob. 44 How to reprefent. divvers forss of
D 6 6‘
Prob. 45 Hiw tha if allthe powder. 17
the Werld were inchofcd in a bewleof papet..
w glafle , and being firedon all parts it conld
wot bréak that boswle. - . 68
Prob. 46 To finde & number which being.
drvidedby 2 there will remaine 1. being ds-
wided by 3. there will remaine 1, and o like-

" wife being divided by 4, 5507 6. there well
flill remaine one, but being divided by 7 will
' 6

remaint nothing. . AR 59
‘Prob. 47 One had a certaine namber.of -
Crownts ;. andcounsing them by2 and 2,

3 “there



1he Lontents. |
there refted v.counting them by 3,and 3 there
vefted 2 .countinig them by 4, and a, there re-
fed3.counting them by s ,and's, there refied
A.counting them by 6,and 6,shere refted 5 .but
couusing themby 7and 7 thererefted nothing
how many Crownes might hebave? 71
- Prob. 48 How many [orts of weightsin
~she:leaft manner muft there be toweigh all
fores ?’tbi»g: betweene one ponndand-121
powund, and fo unto 364 pound? -
. Prob. 49 of & deceitfull balance which .
being empty feems to be juft, becanfe 4t hangs
“in Aquilibrio , notwithflanding putting 12
. peundinonebaliance, and 11 inthe other , it
will remainein Equilibrio. 7%
. Prcb. 50 To heaveor lifs up abotsle with
afpraw. 74
v\ Prob, 51 How inthe middle of awood or
defert,without the fight of the Sun, [tarres,
Phadews oy compaffe, 10 finde out the Narth,er
‘South,or the 4 Cardinal points of the Worla,
- Eaft, Weft, &c. ' : 75
Prob. 52 Three perfons having takes
Counters, Cards, or other things , to finde -
Yorbmuch each one hath takem. L7
- Prob.s 3 Hew rtomake & confort of Mufick
of many paris with ane voice or one infirs-
oient cnely. C " 78
"Piobisa Tomake ¢r deferibe anoval form,
o ' o



Thc Contents, .

or thitwhich is neare refembled untoit at one
turning, ;mb a paire of common Compafles.

79
Prob. s Ofa purfcd fﬁmlt 10 be opened.
80

Prob. 56 Whether is it more hard and ad-
mmble without Compafles so make a per-
feét circle , or being made 1o jinde ost the
Centreof 22 C 8:

- Prob.5 6 Anyone ba'vmg ukep 3 Cards,
26 finde how many points they containe. 83
Prob. 57 Many Cards placedin divers
ranks;to finde wlmb of thefe Cards any ome
bath tlzaugbt. 8s
Prob. §8 Many Cards 6emg ered to |
[undry per[ons so finde which of tbo Cards
wy one thinketh upon. ~
Prob. 59 How to make an mﬁmmmt tlmt
belps to heare , as Gallileus madeto helpto

/ee. 87 . -

'Prob. 60 0f afine Lamp which goeth o
. m though one carriesit in ones pocket, oF

km rolled onthe ground will fiil burne.88
: Prob 61 Any one having thosght 4Card .
emong ft many Cards ; /mv 4m/1'aa!ly todif-
cwerztoat. ‘ T 89

DN .
N y L
\ .

PR ."‘Px':ob. 62
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‘The Contenys, -

Prob. 61 Three Women A,B,C. cq'ncd
Applesto aMasket tofell - A bad30. B had.
30.C 40.1he y [old as many for a pénny one
as the other wdbroaglzt home one ds. puch
money as anorher \bow could thisbe? 9o,
. Prob. 63 Of the yrapmm of ﬁmv m—

(rSe o
‘Prob. 64 Of an exuﬂm Lamp wbuly

- feroesor furmﬂ:etb it felfer mtb Odﬂu mm’

burnes alorgtime.

. Prob 65 .0f the ylaysz Kcykm ch-

F Prob. 66 of Spc&acles ofpleafutc
of Speéacles which give jg«wraﬂ cdnr:

- tothe vifage. 98

of Spedacles whichmakes Towae faeme
1obea C'ity, one Armed man &5 4 Company,
and a piese of Gold as manypieces. . 9@

.. How outof aChamber to [re the phjects
which pafle by according ta the lively pm-

eflive,

" of Gallileus admirable Oprick- Gliﬁc

| wbtc!» belps one 1o [ee thekeginning and eml—

g of Eclipies, the fpots in the Sunne , the
Starreswhich mevgabuut the Plancts , and
IJrrj picuonfly things far pemoge.
- Of the partsof Gallileus bis Glaffe. 102
" Prob. 67 Of the Magncs and Necdles
;a wbed tbmm;b

Fow

~



The Contents.
Hmw Ringsof 1ron wey haxg owe by am-
gher inthe atre. . 103
. 0f Mahomets Tombe which bangs iy -the
‘aise by the touch of ve Magnes. 104
Howbythe Magncs only 1o finde owt North
mdSouth A
Of s ﬂ'mm zmlze Magnes,far d;fwvmng
things farre remote.
. Of finding the Poles by the Magncs. zo7
Prob.68 of the pmpmm of Bbhpdcs '
or Bowles o blow the fige.. - - ‘108
Prob, 69 6f the Thcrmometer, ortlm
whicheekfutes the Jegrm o ’htat and cold,
btheaire. | < 110
Ofthe propomon of' humane bodies , of
fatues of Golofles, or hugc _Imagcsand
moriﬁms(}mts. : ‘f ’” : fnl;
the cemmenfaration of ¢ 15 of the
zfdnth one”tgffbe ovher in pzxzmltr by
whichahe Lion wis meafured-byhis claw the
Gant by bu tlmméc and Hercules by “bis
foot, EEERIE ST N8
of Sumtsor Coloﬂ'cs, or lwge Images;
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" RECREATION.

- ProziEx L
To finde a number shought apon,
2 A58 @ 1d him thathe Quadruple the
(S>> Number thoughtupon,thatis,
ymultiply it by 4,and unto it bid
\ @him to adde 6,8, 10, or any
B Number at pleafure : and let
him take the halfe of the fum;
et then ask how miichit coms to;
fof then if you take away half the number from
it which you willed him at firft toadd toic,there
thatlrémainthe double of the numbér thought

upond. . Example .

The Nutmiber thoughtupon ~ - s
The Quadruple of it v, - 30
Pat8uatoit, makes L 28

The halfeoficis - < 14
SRS  Take

ey
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s Mathematicall Recreation.

' Take away halfe thé number idded from '1;

it, viz. 4, thereftis ~ <
_The double of the number thought upon,

. -

eAnother way to_finde what Number .~ .
, " was thought upon. o
) ) . e
1d him which thinketh double his Number,
-~ and unto that double adde 4, and bid -him-
tnultiply that fame produé by 5, and unto that.
productbid him adde 12, and multiply chat laft
number by 10 (which is doneeafily by fetting a
Cypher at the end of the number) thenask him
the laft number or produ, and from it fecrerly
fubtra@® 320, the remainder in the hundreth
place, is the number thought upon.

Example.

The. ramber thought upon 71 ,
His double: 14). .
To itadd 4, makes ~18 1

: : e . For which. oo
Which muluplycdpy s makas | . Couae chly

but the number

“To which add t.-; makes 102 X
This multiplyed by 107 rofthe hundreds

viz. 7. fo have

1020 | you the number

which is only by ad.|
ding a Cypher toit,(- -

makes | thought upen.
From thisfabtrad 3201 B
Reft ' 700

.T,
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&' finde mimbers comesoed wpes, atberwifs

thantbe formier.

PB1d che party which thinks thé muimber ; that
~ *7 hietriple Ins thought ; and caufehm to take
thehalfof ic: (ifit be.oddetake the lcaft half; .
‘and put one untot:) chen will bim to triple -
the haif,,and takehalf of it as before: lattly,
. "ask him how many, nines ther'e isin the [aft half, .
-and for every nine, account fourin your memo-
ry, for that{hall thew the number chought up~
on, if both -he triples were even : but if itbe
oddeat che firfttriple, and evenat the fecond,
for the one added unto the leatt halfe keep one.
in memory : if the firt triplebe even, and the &
fecond odde, for the one added unto theleaft
halfe keepe two.in methory : laftly, if ac both
times in tripling, the nambers be odde , fot the '
two added unto the leaft halfes, keep threein

memory,thefe cautions obferved and added un- * :

to as many fours as the parcy fayes there s ninés
éon‘ta’ixic’g'{y in the latt halfe , fhiall never' fail you
to declare or difcern ctuly what aumber was

thoughcupon. ;-

: _ Example, . ... .
The number thoughtupon gory -
Thetriple . , . -~ '~ raoriar
The halfthereof$ or 10, 0n¢ put to it makes 11~ -
The triple of the halfe 18or33

The halfeg or 16, oneputtoitmakes 17
Thenumber of ninesin the latthalfe, zor1
§ ’ - Ve e e 2% .:"’5.“% :thé
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\ . upon, and the laft 1. with th

Mashemasicall Recristiom.-
The firft 1. reprefenteth the4. number thought
¢ caution makes 7

the other nutuber thounght oport, -~ "
L Note. : L

* Orderyoit tetdiod fo thiat yod be gt difo-
vered, whichi to help, you may wichh deseerity -
and induftey make Addiions ,Wm:,wu A

tiplications Divifions, & ¢. dnd inftead” of asking-
‘how thany nines there is; you may dsk liow ma-
. nyeights, tens, &¢. chereis, or fubtrad 8. 10.

&c. from the Number which remains , for to
finde out the number thought upon.

* Now touching the Demonftrations of the
formeér dire®ions , and others which follow,
they depend upon the z,7,8,and'g, Baksof
the £ lements of Eaclide : upon whicl 2. Besk &
4. prépofition-this may bee extradted, for thefe
whith aremore fearned for the finding of any
ntimber that any onethinketh oni. o

“Bid the party that thinks, that he bredk the'
ntittiber thought uponinto any two parts, and’
ufito the Squares of the parts, let him adde the
. déuble productofthe parts, then ask what it

amounteth unto, fo the rost Qwadrat fhall be the
number thought upohs - =~

- The number thought upon 5, the parts

o foppofe'3 gad 5, f

.'-..i- .o e . :rhg‘




© " Mathenpaticall Recreation,. 5
- The fquare of 3 makes ¢
Thefquare of 2 makes 4 }Jthe fum ofthefe three
The product of the 3 { nitbers 35, the /gwa' ¢
parts. vig. 3-by 2( | ((Rost ofwhich is 5, the
makes 6, which 6 \\wumper thought upon
doubled makes : o .
Or ?ore compendioufly it may bedelivered
thus. S .
_ Break the numberinto two parts , and to the
produ(t of the parts, adde the fquare of half the’
+ difference of the parts, then the Root Quadrac
of the aggregate is halfe the number conceived:

bbb bbb

EXAMINATION.

T* Problems which concern Arichme-
Y tick,weexamine no{[d;’ thefé areeafieto
oy onewhich hashréadihegrounds andprin-
aples ‘Ari,thm'ctic‘ti,bagﬁquej'pecially touch
w 2bag, which ténds to she fpecalations of
Phyfick, Geometry, 4nd Optickes, and
Juch oshers which are of mare {}‘fﬁau/t],fmd
u;rc privcipally o be cxamined and confide-

' t‘ * . . : - . .
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6  Masbemasicall ;cmlg)’oﬂ,’ {

prosisx 11
- How veprefent to thofe which ave in 4
" Cham er that which i without,or
o atthawhichpfiab by,
THis is one of the fineft ex\p.-rimeﬂt; inthe
Optiques, and itis done thus chufe a Chame
ber qr "rla,ce, which is towards the ftreet , free
?uente_ with people, orwhich is againft fome
air floorithing obje@, that fo it maybe mone

~ delightfulland pleafant to the beholders, then

“mikethe Room datk. by fhutting out the light,
* excent a fimall hole of fix pence broad thisdone

© ~all the Iwages and ‘pecies of the objeds which

= are without, will befeen within , and you thall

", " have pleafuré to fee it, not only upon thewali,

ut efpecially upona fheet of whice paper, or
JRNEY 7. o fome white ‘clath
' & 1 .. hutg neer the hole:

18¢ i untothe hole

=== glaffewet:isthick-

- % &= 5 thag at-the ‘edge:
. * .. .. . . fech as isshecom-
mon ‘Burning Glaffes, or fach winch old pee-
pleufe, forthen the images which -before <id
feeme dead,and of a darkifh colour, will appear
and bie feen ppon the piper , ogwhite cloth, ac-
,afu‘ e DA i ) i fOX‘dlﬂg

\

“ler in. the. middle

you. place around -
glafle  ~that-is, 3



- Mathemasigall Qpereation. 9.
" cording to their naturall colours, yea more live-
. ly than their naturall ; dnd the appearances wit
be fo much the more beautifull and perfe&, by
how much the hole is leffer, the day cleere, and
the fun fhining. ‘ o o
Itis pleafant to fee the beautifuil and goodly -
reprefentation of the heavens intermixed with
clouds in the Horizon,upon a woody (cituation,
. the motion of Birds iu the Aire, of menand
‘other creatures upon the ground, with the
trembling of plants, tops of trees, and fuch
like : for every thing wyll be feen within even
to the life, but inverfed ; notwithftanding, this |
beautifull paint will fo naturally reprefent it felf
_ infucha lively Perfpe@ive,that hardly the moft
accurate Painter can reprefent the hke. :

Now the reafon ; —i- . ., == -
feustp I O

inverfed , is becau
the fpecies doe inter
fe® one another in
the hole | fothatthez e
{pecies of the feetaf- - =
cend, and thefe afthe ‘ oo
But here note, that they .ma be reprefented .
righttwo manner of wayes ; firft, with.a .cope .
cave glaflz : fecondly, by help of another con~
vex glaffe, difpofed or placed between the pa-
" 'perand the other Glaffe s as may be feen here
‘byshefigare,. = : o

/¥
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8 - Mathematicall Recreation. | -
.- NowIwill add here only by pafling by, for
fuch which affe Painting and portraicure, thag
this experiment may excellently help them in
the lively painting of things perfpe&ivewife, as
Topographicall cards, ¢5c. and for Philofophers,, -
it is a fine fecret to explain the Organ of the
fight, for the hollow of the ey¢ is taken as the
clofe Chamber,the Ball of the Apple ofthe eye,
for the hole of the Chamber,the Cryftaline hu-

- mor atthe fmall of the Glafle, and the bottome

pfthe eye, for the Wall or leafe of paper. -

2o b bbb
. EXAMINATION. -

TH&J p?cie‘; being preffed tbgezlxi" orcon-

. 'W

tracted dorh wor perform i wpona wall,

for the fpecies of any-thing doth reprefont it
[efe it oy 1 s e ¢ window, b
aninfinite holes,even untothe whole Sphere,
or at feaft unto aHemifphere(intelectuall in
afrecpedinm) if the beamsor reflections be
not interpofed, and by how much. thehole i
madelefs 10 givepaflagesothe [pecies ; by Jo
muchthe more lively arethe Images formed,
- Inconvex’e,or consave Glaffes the Ima-
Beswillbe difproportienable to the cye, by
bow much they are mareconcave, or convexe,
@ 43 hik mnch vhe parss of the image comes
_ c © meer



o Muathematicell Reevemion.
meer 10 the Axis, for thefe that are ity ane
besser proporsioned them thefe which ave far-
theroff. o
' zig 30 have them more lively andirse,aé-

gording tothe imaginary conicall [ectiop, les
shehple be no greaser than a pins hiad made .
wpon & picse of thin braffe.or (uch likewhich
 bole reprefents the 10p of 2he Cone, and she
Bafe thereof the term of the [pecies: thispras .
fPsce is beft when the [un [hines upenthe tile,
for then the objects which are oppofize to shas
plaine will make two bike Cones , and will
liwely reprefent the things withous im a per-
{eid smverfed perfpective ; which drewnlby
the Pcnﬁiqu/vm artificiak Paimter , sturn

the paper . upfide down; and it will be diveld
. ta’:b;li e. i bed: AR

Bt the apparences dired, if yi
lace aymbecp hole f:}i‘t’e wntothe for):n’e'r:
[03ba the [peiF gsor be umder stsor les the [pe-
cies refleét span a concove Glafs,and bes shas
glasreflect upom 4 paper or fome whise shing.

DT (W ngo_nLini‘I‘Il-ef' i, f c
. T o tell bow much wasghs she blow of omesfiff, of 4
- Mala, Harclqt'tf or fuch like, ornﬁgsg :
.. withost giving the blow i
§ Caligerin his 331 exercife againft Carda, re=
*Sates that the Mabmicions of Masimilion

the



10 Mahewstiiall Recrestion,
‘¢he Emperour did propofe upon a day this Qe
fion,and promifed to givethe refofution ; not-
withftanding ‘ celiger delivered it not and : con-

" eeiveit to be thus. Take a Balance-andlet che

Fift, the Mallet, or Hatchet reft upon the feale,
of upori the beam of the Balance, and put into
‘the other Scale as much ‘weight as may conn-
"terpoyfeit;then charging or laying morewdight
“into the Scale, and ftriking uponthe other end,
-you may fee how much one blow is heavier than
.another, and fo confequently how much. it may
‘waigh: foras Zrifforle aith , The matian shat ¢
. made in firiking adds grear waight untoit | and fo
mnch the thore, by how much st 55 quicker : there-
.0 e o forein effe®, if there
| == Were placed a thon-
S\ fand <mallets’, or a
% Thoufand pounde

-

nay, thoughit were
= - exceedingly preflfed
, ——"-"{down by way of a
o " Vice, by Levers, or
other Mechanick Enginte,it would bef nothing to
the rigorand violence of a blow. =

- Isit notevident thatthe edge of a knife laid

upon burter, and a hatchet upon a leafe of pa-
per, without ftriking makes no impreffion, -or
at leaft enters not; but fhriking upon the wood
a little,you may prefently fee what effe& it hath,

which is from the quicknefle of the motion,

which breaks and enters withoue refiftance, if

i be extreain quick as experience fhewsusinthe

blows

‘wa:ght upoua fone,



Mathematicall If‘ecr:egt’i;ni' L ,_! X

blows of Arrows, of Cannons, Thunder-boultss
and fuch like. ; o

EXAMINATION. |
| TH# Problem was extraited from Sca-
X liger, who bad 11 from Atil otle , fpus
[imwhas yefractory compiled, & the firength
- of the effeét be [ays depends only in the vieo
Ience of the motionsthen would st follow that
alissle light hammerupon 4 pieseof wood
besng quickly i:ufed to fmite, wosld gsvea
greater blow, and damore honrs than a great
fledge firiking foft s this is abfurd, and con-
irary 1o expericnce : therefore it confifls mot
tonally in the motion, for if two [everal
bammers, the one being 20 times heavier
than the ather , [houtd miove with bike quick-
a’:ﬁ , the effect wonld be much different :
there dsthen [ome shing elfe sobe canfidered .
befides the Masion which Scahgcr underflood
not, for if ome fhould have asked bim, what
#thereafon thas 4 font falling from a win-
dow 10 4 place neer at hand, is 7ot [o forceable
w if itfell farsher down; andwhen ¢ bulles
fying out of apecce dnd friking the mark
neer at hand,will nos make [uch an effeit as

[firiking she mark further off: but we ]a‘pp’o/& \
es

that S

liger aud Cardanus whe handles
thit [ubseét , wonld xot be lf troubledtores
folve shis , than they have becoin that,
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A}

ProsrEw 1V. '
How 10 break a faff. which is Liid wpontwo Glaffes
. Sl of water, witheus breaking the Glaﬂ'e:;r
. fpiﬂing_tbe water , or upon twoveedsey
S frawswithout breaking |
) o them.

, Frrﬁ, place the Glaffes which are full of water

" upon wo joyat ftooles, or fuch like, the one
s high as the other from the ground, and di-
flant one from another by 2 or 3-foot, then.
Place the ends of the ftaffe uponthe edges of
the two Glafles {o that they be fharp,thisdone,
with all the forceyou can , with -another ftaffe

firike the ftaffe which is upon the two Glaffes

-+ in'the middle, and it
will breake without
 breaking the Glaffes
'ar fpilling thewater.
‘ .

A
* a e

% In like manner may
d ;%yo.q doe upon twa
© %\l Reeds , held with
- "<your hands in the

N
R .

‘ &c métt ,Btéaking-_them : thence Kitchin
" boyes.often break bones of mutton upon their

hand, or with a napkin without any hurt, in -

*“only firiking upon the middic of the bone with

aknife. v

N\
.
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4o grea a diffculy 1o be refolved as s

Mahemssiosh Rerestion, 13
Nowin this a&, the two ends of the flaffe in
breaking flides away from the Glaffes , Tupon
which they were-placed 3 hence it tommeth
that the Glaffes are no wife indangered .50

‘mote than the knce wpon which « ftaffe is bro-

ken, forafmmuch as in breaking it preffeth not

:::g{"ﬁ”'k' inhis Mechanick, Qucftions obfec-

'EXAMINATION.

T were nece aiy llvmu ﬂmv,_ that ‘th?
thing may be éxperimented, firf, withous
Glafles, inplacing afmak fiender Faffe wp=

ty

0 iwo props, and then making tryall upon ’2 |

by which you may [ce. how the Statte wi

tsher breaky bow, o depart from bis props
i bt civher direitly or obliqmely : Ba
why by this wislense, t bis owe Scaffe firiking
wvother, (which & [upporsed by 1o Glaffesy
will be broken withows offending the Glaffes;

3

ormero -

S

{0 PreE

fie s . /



14 Miashemisicall Reerdition.”

' ProsrzM Vo 00 -
_ Howtomake 4 faire gc;gkp’!kdﬂ Cardiria -
. Garden Plat, fic for aPrince,or greas
: IT isufhall amongft great men to have faire-
Geographicall Maps, large (ards, and great
Globes , that by them they may as at once have
a view of any place of the World and fo fidrnith,
themfelveswich a generall knowledge, not only
. of their own Kingdoms form, fcituation, lon-
gitude, latitude, &c. but of all other placesin
“* the whole Univerfe, with their magnitudes, po-
fitions;Climaes, and diftances. . .-
. Now I efteem chatit is not unworthy for the
meditations of a Prince, feermng it carries with it
- many proficable and pleafant contentients : if
fuch'a Card or Map by the advice and dire&ion’
-of an able Mathematician were Geographically:
defcribed ina Garden plotform, or in fome o=
ther convertient place,and inftead of which ge~.
nerall defcription mighg particularly and drtifi-
cially. be prefigured his whole Kingdoms: and
Dominions, the Mountains and hils being rat{ed.
Iike fmall hillocks wich tuefs of .earth | the val-
~ leys fomwhat concave , which will be more a-
- greeableand pleafing to the eye, than'the de-
fcription in plain Maps and Cards,within which
may be prefented theTowns,Villages,Caftles,or
other remarkable edifices in fimall green moffie
banks, or fpring-work proportionall co the £glac-
: 13):



Mathematisall RB-easiow. 15

form, the Forrefts ahd Woods: reprefeated ac-: ‘\

cording to thieir form and cdpacity , withherbs

~ and ftoubs, the great Rivets, } akes, and Ponds - -

to dilate chemlelves according to- theircourfe
~ from fome artificia'l Fountain made in the Gar-

' den ro paffe through chanels; then may there
be compofed walks of pleafure, afcents, places’
of repofe,adorned with allyariety of delight-
full perbsand Bowets , both to pleafe the eye of
otherfenfes. A Gardery thus accormoddted

~ fhall farre exceed that of my Lord of Perulams -

-~ fpecified in'his <ffayes ; that being only for de-
lighe and pleafure, thismay have all the proper-
ties of that, and alfo for fingularufe ,"by which’

- dPrince may inlittle time perfonally vific his .

. whole Kingdam , and infhort time know them
diftin&ly : and fo in like mannecmay any par-
ticular man Geographically -prefigure his own

. pofleifion or heritage.

ProsrEM VI v
How three faves, knives, or like bodies, may be
conceived to hang in t'bi'hqire,)zitbozt bein,
[upported by any thing bnt by
: ”fpm t"mfclw,f L
TAkc the firft ftaffe. A B, raife up in the
- aire the end B, and .upon him crof-wife:
place theftaffe CB,thenlaftly, in Trianglewife
place the third ftaffe E F in fuch mannerthat
it may be under A B, and.yetupon CD. I
fog b thefe avesfo dipofe

ed cannos fall,and
R e

. _,g?'*q_,_{

e
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16 Mabematical Rucroxsion.
. the fpsee CBE is made the ftronger, by how

and fo by confequence none

‘mauch the moreit is prefied downe, if the faves
‘ break 10t or fever themfelves from the triungu-
o forme s fo thatalwayes the Center of gravi-
7 cem—w.._. . _. ticbeinthe Certer
. 4. of the Triangle: fox
- .- A Bisfupported by

. EF,and E Fis liel
ap by CD, dnd C
=\ . Dis kept up from
==y7 . falling byAB,there-
Jr fore one of thefe

-

P .

faves cannot fill

. Prontax VII._ '

How to difpefe as many wen, or other things
in fuch[ort, that rejeiting, or eafting away
the 6, 9, 10 part., usto & certiin
 mmmber, there fball remaine
o thefe which yow
.  msldbave.

ORdinarily the propofition is delivered in
~ this wife : 15 Chriffiass and 1§ Twrkes
being at Seain one. Shippe, an extreame tempeft.
being rifen , the Piloz of the Shippe faith, it is
neceffaryto caft ovet board halfe of the pum-
bee of Ferfons to disburthen th: Shippe 5 "g

.
13

\
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Mushemasicak Recreation. 17
to fave the reft-: now it was agreed to be
done by Jot, and therefore they confent to put
themfeives in rank , counting by nine and nine,
. the ninth Petfon fhould alwayes becaft into
the Sea , untill there were halfe throwrde over
~ board ; Now the Pilote beinga Chriftian in-
deavoured ta fave th@® Chriftians, how ought
he therefore rp difgofe the Chriftians , that
the lot might fall stwayes upon the Turkes ,
and that rione of the Chriftians be inthe ninth

_The refolutionis ordinarily comprehended in’
thi’_'v'“'reol o - K »}. . T 2 ! h

Populeam virgam mister reginaforchat. - |
- F:’:gav,iygrffps@md 'ﬁévgwc,ls. making
‘4 one , £two, i three , o foure,and  five : o the
firlt vowell in “the firft, word ‘hc"f:'}h thae
there muft be placed 4. Chriftians ; the nexc
vowel #, fignificth that nextunto the 4.Chrifti-
ansmuft be placed - 5 Turkes ; andfoto place
- both Chriftians and Turkes according to the
quantity and value of the vowels in the words:
of the verfe,, untill they be all placed 5 for then
counting from the firft Chritian that was -
placed , unto the ninth , the lot will fajl upon
a Turk, and fo . proceed. And here may be
further ndted that this Probleme isnotto be
limited, feeing it extendsto any number and
order whatfoever , and mgy many wayes be
ufeful for Captaines, Magiftrates , or others
- which have divers perfons to punith, and would
chaftifechiefely,the unrulieft of them, in taking
the10,20,01 100, eqfoné:&c‘ aswereade was
: ‘ - com-

Y

L £
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18" Mathematicall Recrention?

commonty praifed amongft the dncient RoZ
mans : hereforetoapply'a generall rule iti cotani~ -
ting the'third, 4,9, 10, &c-'amonglt 30,3050,

perfons’, and more or léfle; this is todeob-

ferved , ‘take as many’ unics as thet'e are ‘pér-’

fons, and difpofe them in ggder privately i as for
example, fet 24 men ‘be propofed 'to have
committed fome outrage ; & of #liem'efpecial
are tound acceffary < “and let ic be agréed thde
cbuntinp By 8and § the eight man fhould ‘be
alwayes punifhed. Take therefore firft 24 units,
or uporra piece of paper write down 24 cyphers,
and account from the beginning to the eighth;
which eighfh mark, and fo-continue counting
_%lv&aygsimarking' the -eighth., untill you have
“Marke 4, by which you miay eafily perceive how
to place-thofe 6 men thit are'to he'punithed,

_ and {o’of others. -~ -

.~ Teis fuppofed thit Fiféphss the Author oF the
Fewify Hiftory efeaped the danger of death by
heipiof ¢his Problem; for a' wotthy Authdr of
beliefe repofrs in his eighth chapter of the third
Book dfthédeftri@ion ‘of ferufalem , that the
Town/0f Jirapatd being taken by main force by
Vefviridon , . Jofepbus being Governour of that
Town'} accompanyed with a2 Troop of fo
Sauldiers, hid themfelves in a4 €ave; in ‘whic
ehey “réfdlved tather -to-fimil(h thay-to fall
into the’ ‘hands " of Pefpatian s and _ with a
bloudy ,réfolution ja'that preat difttelfe would
have ‘batchered - ofie. “another - for fiyftenance;,
bad mot’ ffiphws’ perfwaded ‘them to-tie by
ok i rder, pon i hod el Now

—




Mashematicall Recreasion, 19

feeing thic: Tofepbus did_fave himfelfe by this

Ar, icés thonght that his induftry was ¢xerc|fcd _
by:he helpe of this Problem’, {0 that of the
perfons whnch he had, the third was alwayes =
ﬁQued 'Now by putnmg ‘himfelfe inthe 16.0r,
place he-was faved, and one with him whichi
ie mightkill, ouaﬁlyrpérfwadc £0- yesld unto
the Romzns. z '

Pnounn VIII.

b Hﬂ tbm_g.c , anid three pcrﬁm pro po/id
ﬁ»de which of them bath either -
qf thcﬁ tbm rbmg:

E.t dnqtbree t!n be a Ring, a piece bfG’old.

aad # piece of Silver; dr any other fuch like,
and fet them be known pr;vately to your felf by
thefe thtee Vowels ‘4, ¢4, or let therébe three
perfons thit‘have dlﬂ'crent names; as eAfmbrife,
Edmonil,-and Fobn , which privately, you' may
fiote ot dceount to your felfe once
thedforefiid Vowels, which fignifie for thé firft
vowel t:for the fecond vovvell 2, fo: the durd
fowéll 1. -

“Nowif'the faid three pcrféns {hould by the
mutuallconlent of each other privately change
their napmes; itis moft.facilt by the courfe and
excellencie ol’numbers,diﬁm&ly to declare cack
omesnanefo incerchinged , or if three perfons -
itr pnvtw !lre ong (hoﬂld take a Ring, tgle

other
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20 Muthers asicall Recréadion.
other 1 piece of Gold, and the third fhonld
take a prece of Silver ; it is eafie to finde which
Kath theGold, the Silver, ortheRing , and it ,
isthusdone. - . - LSRN
~“ Take 3¢'0r 40 Counters.( of whicli thete is
but 24 tieceflary ) that fo you may -cenceale )

~ the way the betrer,and tay them down - before’

the parties, and asthey fit or ftand, giveso
the firft 1. Counter , which fignifieth a,the firft
vowell ; tothefecond 2. Counters, which re-
prefente, thefecond vowel; and to the third 3.
Counters,which {tand for 5, the third vowell :
then leaving the other Counters upon the
Table, retire apart, and:bid him which hath
the Ring , take as many Countersasyou gave
bim , and he that hath the Gold, for ‘every one
that you gave him, lethim take 2,and hethat

- hath-the. Silver for_every oné that you gave
. him et him take 4. thisbeing done., confider
~ to whom you gave one Counter, to whom two,

and to whom three: ; and mark what number-
of Counters:you had at the firft , for there are
neceflarily but 24.as was faid before, the fur-
plufe you may privately reje®. Andthen there
will be {eft either 1.2.3.5.6 or 7. andno other
number canremaine , which if there be, then
they have failed in taking according to the
sdire®ions defivered : bug if either of thefe num-
‘bers do remaine, the refolution will be,:difco-
vered by one of thefé 6 words following which

- ought to be had in memory, viz.

“Salye,  certa, anima,: femita, . vitay q«u.r.
GRS TR TR TR O O




Mushemusicall Recreation, a1
AsTuppofe y. did remaine, the word belong-
ing unto it is [emita , the vowels in the firft
two fyllablesare ¢ and s,vvhichfhevveth accord-
ing to the former dire®ions ,thatto vvhom
you gave 2 Counters,he hath the Ring ( feeing
itisthe fecond vovvell reprefented by tvvoas.
before) and to vvhom you gave the 3.Counters, -
he hath the Gold, for that ; reprefents the -
third vovvel, or 3. in the former dire®ion,and
‘to vvhom you gave one Counter , he hath the
Silver,and fo of the reft: the variety of changes, -
in wvhich exercife, is laid openin the Table ?01'.'
Jovving. =

r_cﬁ-'m‘b' reft men hid
s | ] | —— ey, .
I|a 1 e o oL -
1j2]e|l5 13 g e,
31 d|_ k3l T N
= [ | o v— . ) L -\‘ -
Ljel (T| I { % -
1[2]|g]6]2 : rit_ 1@ Ir:}’l .
—[3L8 13 N\ /
I|a I ' \i B ’
3 s 4
3 2| 7 -2 R SRR LR T S 'w
31 ¢ 3 j . i

This feat may be done alfo without the for-
mer words by help of the Circle 4. for ha-
ving divided the Circle into 6 parts , write 1.
withinand 1. vvithoat, 2.vvithin and g. vvith-
out, 8c. the firft 1.2. 3. vvhich are vvithin
-wvith the sumbers overthem , belongs to the
npper femicircle ; the. other ‘numbers: both
wvithin and yvithout , to cthe under femicircle; -
. "C3 novv



22 Mathematicall Recreation,
siow if in the 4ction there: remaineth fuch a
number which may be found inthe upper femi-
circle without,then that which is oppeficewith-
in fhews the firft, the next isthe fecond, &c. as
-. §f 5~ rémains, it {hews. to whom he.gave 2, he
+ ath the Ring ; to whom: you gave 2, he-hach
the Gold, Ge. But if the remainder be in the
under femicircle, that which is oppofite to it is
the firft; the next backwards towards the right
hand is thefecond ; as if ; remains, to whom
you gavé 1 he haththe Ring, hethatbad 3 he
had the Gold, &c. ~ . |

_ . Prosrex IX. . _
" Howto part & Ve[lel whithis full of wine conteswing
! .eigbt», pintsintotwo equall parts, by two other
o weffels which contesne as much as the .
' " greater veflell ; as the one
2 ++ bsing 5 pints, and the
: T . other 3 pints.

Et the three veflels be reprefented by A B C,

A being tull, the other two being empty ;
firft, poure out Ainto B until it be full, fo there
will be in & 5 pints, and in A but z pints: then
poure outiof B into-C untill it be-full: foin C
fhall ‘be 2 pints, i B 2 pints,and in ‘A 3 pints,
then poure the wine which isin C ifito A", foin
Awillbe 6 pints,in B 2 pints, and in C nothings
then poure out thie wing which is: inB itito the

——— 5

. ' pot
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. pot C fo in C there isnow 2 pmts,m B nothmg,
- andin A 6 pints,. ~ Laflly; posre ‘outof Ain-
to-B untillitbe fall, fo thenemﬂ be. now. in A
+ only 1 pint,in B 5 pints, andin.C 2 pmts. But
itis now evident, that' -
i from B you poure in | -ﬁc‘:i-B« g A S
uinto the pot C untilli n:} . &)
be ful ghere wil remain ;
in B 4 pints, and if thn‘
which is in C, viz. .3 - %
pints be ponrcd o~ iy e
the veffell A,whichhe- - fot = o0
forehad 1 pint, there i el o
thall be in the veflel A , but halfe or ] ts‘hquor
. thatwasinitacthe ﬁrﬁ viz-4 pintsas Wasre=
~quiged. Otherwife poure out of A'into Cuntilf
. it be full,which paur into B, thenpoure out of
A ingo Caggain untill it be full {o there is now
in A’on¢ly 2 pints, in B 3,and in C 3,then pout
from C into B umtill it be full, fo in C there is
now but 1 pint, 5in B, and 2 in A : ‘poure afl
thatisinBinto A, then poure the wine which
isin C into B, fo there is inC nothmg inn B one-
z 1 pint,and in7 A 7 pints: Laﬁly, outof A
lithe pot C, fo there will remainin A 4 pints,
or bebut halfefull : then if the liquorin C be
poured into B, it wilt be the other half. In ke
* manner mlght be taken the half of ‘a veéffell
which conteins 12 pints, by having bt the tiea-
fures 5 and 7, or 5 and 8. Now fuch others
mtghtbe propofed, but we omit many, n’ one
wd the fame natore.

......

C4 P_r\gﬂ.e



‘ner it _cannot: for the;

fall fidevvile , therefore ™

24  Mashematicall Recreation,

: ProRLEM X, S
Tomake a flick frand nponthe tip of ones finger,
FAffcn ﬁxe’"tdggs of MO i(nives or fﬁcﬁ..like

.of ‘¢quall"poife,, atche end of the fick ,
leaning out. fomevvhat from the ftick , fo that
they gy colipterpoife one another; the flick

~ being fharpat the end,and held upon the top

of the finger ,vvill there reft vvithout fuppore=
ing: if it fall,it muft fall cogether , and that
perpendicular or plumb< - - — - - )

- wife,;or irmuftfall fide- -

wife ot before: one ano- S
ther ; inthe firft man. . e

Centre of gravitieis fup-|
ported by the topofthe! .
finger: and feeing that.
cach part by the knivesis §
counterpoifed, it cannor

it canfallnowvife. T
In like manner may gréat pieces of Timber,

‘a8 Joifts, 8,{6‘ be fupported sif unto one of the
-endsbe applied convenient progértionalicoun-

terpoifes , yea a Lance or Pike, may ftand pet-

_pendicular. in the ‘Aire upon the top of ones

finger ; or placed in the midft ofa Court by
helpof bis Cenpre of geavitie, 7

. EXAMI:
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EXAMINATION.
g\ His Py opefition feems dowbifull 5 for to
Timagi;cr a{ alpk{ly, that a Pike, or fuch
like, armed withswe Knives or other things,
fhaB Rand upright in the Aire , and fo're-
wiaip without anyother [upport, (eeing thas
all the parts bave an infinste differencoofpro
penfirysofall ; and it is without questionthat
4 faff [0 accommodated-ypom his Cemre of
gravisy, butthat it may inclincto fome one
pars withous fome yemedy be applied , and
fuch as ss here [pecified in the Probleme wik
not warrant theshing, nor keep it from faf-
lings andif more Knives [fhould be plased
sbont it it [hould canfe it tofallmore [wifs-
by, fora[much o 'tlz;/ yiour patss(byrea-
on of she Cemtrica zo(tim ) is made mdre
ponderous andthereforédeffe inrefty’
- Toplacetherefore this pro reafly , lesthe
‘two Kmivves,or thatw i’ﬂ cWiﬁ
be longer abways thién tge faffe, wlﬁ"‘{fwij
hang t:ietbcr as onebody : and it will appear
admirable if you place the Centre of gravity,
neer the fideof the top of she finger or-points
for it will then hang Horizonsall ,and feemto
bang onely.by atonch.yes more frangesf you
eara s iy 9} o e e wpfde domn.

< .
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I

T T N T
ST prosLEw XE VR

Howa mi;/?mn; otbe; ‘Z;andmjs't], »;4] be fup-
rm‘d‘z d,{mﬂ.ﬂwf‘,.iﬁb‘?ﬂi M’; ’ % :
i« G0 my wife boeing vhe [ames . i "

B T Ex 4 peedle befet erpendicular to the’ Flo-

‘7izon, ad the ceniter of gravitie of the flone
- be'placed on the top of theneedle : it is evident
that tbe Rone cannot fall forafmuch asic"hangs
© inequilsbra, of is counterpoyfed in all parts a-
“like 3* and moreover it: cannot-bow the needle
* more on the ent fidethen'on the other;the nee-
dle will not therefore be eicher.broken or: bow--
ed; if otherwife thenthe pargs of the needle
maft Jpenetrate and -finke one with another:
that which is abfurd'and impoifible to' nature;
therefore it fhall be fupported. The' experi-
gy | ments which are

Vo
Rt

“ _:madeupon tren-
2o+ xp o “cher plates, ot

N fuch like leffer

g . thing doth make

. it moft credible

g in greater bo-

e MRS dies. o

. e :‘.;“‘I . v\\" . . .V . . Busthcrc erpe‘

ciallyisdobe noted, that the needle ought ta

be uniforme in mateer and-figure, and that itbe

ereded parpendicularito the: Horizon,-and laft-
¥y, that the Ceper-of grachzy be exadly found.

R " PrOS.

oo
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~ for then in blowing

Mathemmitall Recreation. 37
ae ProseEm XIL© T
sake thiee Kwives hing andthove upon the
e pgl"n_t;'voj."Nfedlc.' ;. "P“' '
Flt the three Knives in form of a B)Ilam,and

holding a Needle in your hand, and place thy

bick of that Kmife .. -~ _.-®n

1

to the other two,ngtf [
on the point of the
Needle: asthefigure' \§
here' fheweth yous

foftly .upon them, " .+ . E .
‘they will eafily turne

and move upon the point of the Needle with-
ou falling. = v B

Prosrem XIIL
To fimde the weightsf Smoak., which 5 exhaled
 of .any combufiible body whatfocver..
LEt it be fuppofed that a great heape of Fa-
gots, or a load of ftraw weighing 500 pound
fhould be fired, itis evident thatthis groffe fab-
flance will be allinverted into imoak and efhes:
nowrit feems that ‘the fmeak weighs nothing ;
Teeing it is of a thin fubftance now dilated in the
Aite , ‘votwithRanding if it were gatheredand
redutedintothe thickeft that it was at firft, ‘it
would'be fenfibly weighty : weighthereforethe
s wlich admt 50 pouad , AOW feeingebat

X rrr— e — e t N
- £36

L4
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. 38 . Mathewasicall Recreasion.

- the reft of the matteris not foft , but is exhalec
* igro fimeake, it myft neceflarily be, thatthe refl
of theweight (to wit) 450 pound mn(t be the
Welgbt of the mk, reqmted

&M&)&o&@&&&&é
-~ EXAMINATION: -

O abthongh is be thus Jchvmd

beremiy be woted, shat 4 .pnmdmﬁt in
lm mﬁmedmm i wotweighty : for things
are [aidso beweighty , im they are owt of
sbeir place,or medium, and the zﬂ"erm:e of
fuch ‘gravity, is according 1o the motion :

| ‘the [moak therefore cersainly is light being

inits true medium (the aire,) if it fhowld
change his medinm, then would we cbaxge
osr ]bourfc. ,

Prosrex XVI.

'. M.., éhmg; being difpufed circular,( v otherwifs
' which of them, ) one thinks spoms. )

. SC fe tbat haying ranked 10 thmgs,as A B

MCDEFGHIK, Circular (as the -
fheweth) and that one had touched or thoughe,
j“lm G 3 whmhxs the7: ask the p;n'tyatztt ac

/



Mathematicall Recremion. . 29

fetter he would beginto account(for account he
muft, otherwife it caniot be done ) which fu
pofe , .at E whichisthe 5 place;, thenadd fe-
cretly-to this g5 10 (which is the number
 of the Cirtle) and'it makes 15 , bid him
~ account ‘15 backward from E, beginning -
. vhis account with that number .hg:g"ttia‘cm,e;ln;''~
wpon,foatEbefhal . . . .

account to himfelf 7, . ... .
- atDaccount 8, at ¢ - 7
‘account‘g,&c.'&o Y S IR
accountof 1g¢wileds & [} &
adtly fall opon Gy \
the thing or number -DXC . ;
thoughtupon:andfo . _ B
ofothers: buttocon- ~= - 7o -
ceal it the more, you may will-the party from
E to account 25,35, &c. and it will be thefame.
There are fome that ufe this play at Cards,

- turned upfide downe , as the ten'fimple Casds,
with the King and Queen , the King ftanding
for 12, and the Queene for 11, and fo knowing
the fituation of the Cards: and thinking acer-
tain houre of the day: caufe the party to ac-
count from, what Card he ‘pleafeth : with this
Provifo, that when you fec Where he intends to
account, fet 12 to that number , fo in'counting
aé before, the end of the account fhall fall upon
the Card: which fhall denote or fhew the houre
thovght upan, which being turned up will give
grace to the a&ion, and wonder tothofe that
are ignoraot in thecauf: - DR

o 3
Q. “?»1

PROp.
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N i ,.“”‘_‘"‘@.

e R R ) ER DL oo
Lo PROBULEMAX Ve ]
How tmake 4 Door: or Gue, which foaf ..

At,l the'skill and fubtiley of this, refts in'thie -
artificiall’ difpofer ‘of foure - plates of 'ron,
ewo at the higher end,and two ar the lower end
-+ of the Gate i’ fo ‘that one fide may move upon
- thehooks or hinges of the Pofts , and by the o-
ther end may be miade faft fo the Gate , -2iid fo-
moving upon thefe hipges , - the Gate wilf open:
upon oae fide with the aforefaid plates,or hooks:
of Irén : and by helpof the other two plates;

will open lipon the other fide. N

-'¥ -~

U proman XVE U
To foews hiw.a Ponderofity, or heavy tbing\,';ii,tg be
o Japporned wpon thy emd of a fiaffe (orfuch
1" ibikg ) mpow w Table, andnathing . - | -

';_3;»!5-.:‘;’foldingm._‘xpt(ehing,it. ST

7 Ake a palewhich hatha handle , and fill i¢
full.of writer (orat pleafure:) thentake «
faffe or ftick ‘which may -not rowle upan the
Tabje #.E C, and place the handle of the Pale
upon thelftaffe ; then place another. flaffe) o -
ftick, wdgr: the ftaffe C B, which may reach
from the boteomiof the:Paleuata the former
ftaffe CE, perpendicufar wifé: which fuppofe
E G, then fhall the Pale of water bang wichoot



~ parallel tothe Hori-

Malimmicﬁﬂ:mm.: o3

; ﬁnmg,‘fof"lfltfal‘ll& i "\ (S '\‘. Lonr

muf fall. perpendicus. .

 larly,or plumbe wifes | '-_ Lt
I and that‘ camt bg }Y Y1 o '.‘—&" ; .‘» \ 4. -

fecing the ffaffe CE-. " e
fupports it’, - it being v "

zon and fufteined by~
the Table, anditisa
thing admirable thag ™,

if the ftaffe CEwere ~

alone from the. tablg, : . '

and that end of the &aﬁ'e Whlcb is upon the
Table werg greater and lieswier than'the dther s
it woukl be Gmﬁtamd to hang in chaccarare.

e

MM&M@&&M. |

1EX Aﬁ\;’l:hla& TION. . -

JERERSIIAL FH 1§ SR
ammbmm mnexpumde roﬁ ilm
Piéblenie, k-nin woild diﬁowledge
mlm‘ a'pof :thi fo}‘ impafsibity's “there-
fore it i thas very touchftone of ﬁnmledge

. 1 driy tlm’g, tndg{ypgﬁ Fritif #1bing be

- v

- poffible in nasure , and shen if it c,m

brought 1o experience and under [ence with-
o fleing it dome. As the firft , this
propofision feems to be abfurd , and impo[-
fible. Nawishfanding - hmg ﬁ:p’med
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with two flicks, #s the figure decloresh ;

't & made facile : for the Horizontall

Line 0 the edge of the Tuble | i the
Centre of motion s and paffesh by the Comsre
of gravity; which necel[arily fupporsesh iz

y -

<

- v Of adeceitfull Bowle to pla; mbaﬂ. _-

, MAke dholein onefide of the B&wlé ,-and

" “caft molten Lead therein , and thenr make

- uptheholeclofe , that the knavery or deceit be

not perceived : you will have pleafuse to fee,
that notwithftanding the Bowleis caft dice&ly
£o the play,how it wil turn away fide-wife : for
that on that part of the:Bolwle whichis heavier
upon theone fide thenonthe other, it never
will gagraly right , if artificially ivbeaotror-

- re&ted ;. which will hazard the game ta thofe

which know it not :but if_ ithe known that the

- feady fide inrolling be always under'or above,

it may go indifferencly right ; if otherwife, the
weight will carry it always fide-wife.

el S o T
B S R 1 13
Lo RN : S -

i
RS I
Y
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. Prosiam XVHL
" - Topartan A pleinte 2.4.0r 8.Like parts,
SRR witbo(itimking the Riwde: '
[DAffea needl¢ and threed under the kinde of
thie Apple, and tlien round it with divers
turnings , untillyon come tothe place where

| you began : thendraw out the threed gently,
| and pare the Apple into as mahy patts. as you
| think convenient: and fo the parts may be ta-

Ken out beeween the parting of the Rind , and
the rind remaining alwayes whele. ‘

ot

.- Promiim XIX. .
- To finde a unmbrr thowghe dpon wirhowe -
- asking of aky queftioh ,cersaineopes
. rations bring gype.
T4 him adde to the flumber chiought (asad-
~mit 15) halfe of it if it may be ,; if not the
greateft halfe that exceeds the other but by an
unite , whichis 8 ; andit makes 23. Secondly,
unto this 23. adde the halfe of it if it may be,
if not, thegreateft halfe, viz. 12. makes 3. jn
the. meane _time, note that if the number

| thotght upon cannot be halfed at the firft time,
-as here it cannot, then for it keep 3 in the -

memory , if atthe fecond time itwill not be .
' , D equally .



.
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equally halfed’, referve 2 in memory, butif at
both timesit could not be equally halved, then

- may you together referve five in memory : this

done,caufe him from the'laft fumme, viz. 35.t0

{ubtra& the double of the number thought,viz.

30, reft 5. will him to take the halfe of thac if
he can, if not ,reje 1. and then take the halfe

.of the reft ; which keep in your memory : then
-will himto take the halfe againe ifhe can, if

not,take ofie from it, which referve in your me-

_mory , and fo perpetually halveing untill 5. re-
.maine: for then mark how many halfes
-there were taken, for the firft halfe account 2,

for the fecond 4, for the third 8, &c. and adde

- unto thofe numbers the ones which you refer-

ved inmemory, fo there being 5 remaining in

‘this propofition , there were2 halfings: for

which laft I account 4, but becaufe it could not
exactly be halved without rejeing of 1. 1adde
the 1 therefore to this 4, makes 5, which halfe
or fumme alwa.ye%pultiplicd by 4,makes 20.

~ from which fubtrad the firft 3and 2, becanfe
-the halfe could not be formerly added , ledves
15, the number thought upon: e
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Mathem
Otbcr ExBpples. .
(  Theaumber thoug'lt 79
Thegreatefthaltc 40 3
Thefumme -

: o Thc groacctt halfe of whlch
The fumber’ thought 2] - . 60 2
Thebalfeofic . = 6] g_ hc fumme of it is 179

. .Thefumme 18y SThedoublc of 79is 148
Thehalfe ofic - 9| & thch taken fromic,pefs 25

The fummeof it 27 %‘The lefler half 1o, weh halves
The double of thenumber,24-| = The halfe of this is§ which
Wlnch uken away ,zefts 3 _g “makes . :

_ 'y g The half of th:slszwdus 10
| :Thehalfe.ofgc ~ 1) 2 The halfof thisis 1, wich 10 -

Foswhichaccount  ~* 2 !}3" and1ris2r.
and 1 purtoic becaufethe 3| B this 21 which is'the double

" couldnot be halfed, makes 3|  of the la@ haltc -with the red
this mulciplicd by 4 m_akes 13 | - mainder being mulciplied by
. 1~ 4e makes 84, from which rake
} ~‘the aforefaid 3 and s, reft 79,
the umber :hough: upon..
. '-d. .

‘ -
~ .

PR S

e P nonn

mxn’ ! . o, .

Hm ) mkg an umﬁmne ; & an mﬂexxéle 50:1] .
o paffe- throwgh two . fmall boles of divers

" ether (quare,

formes., s one bein j\)g:'m-ular and the .

uadrangular, ami
ngul arewife,yetfothae

. the holes hall be ex-

LR

a&ly ﬁllcal

TH‘s Problcme lscxtra&cd from Geometri-

call

obfmanopspand foema at the firflt-

- fomes
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" fomewhat obfcure , yerthae which may be ex-
traced inthis nature , will appeare more diffi-
‘cult and admirable. Now inall Geometricalt
pradifes, theleffer or eafier Problemes do al-
wayes make way to facilitatethe ‘greater : -and
the aforefaid Probleme is thus refolved. Take
. a Cone or round Pyramide,and make a Circu-
- lar hole in fome board,or other hard material,
which may be equall to the bafes of the Cone,
and alfo a Triangular hole, one of whofe fides
- may beequalito the Diameter of thecircle,and
thé ocher two fides equall to the lehgthof the
.Cone: Now itis moft I
- .evident, that this Co- @ ,

© mieall - or Pyramidall T
body , will fill up the [
" Circular hole, and be- @
~ ing placed fide-wife - :
will fill up the Trian- )
" gular hole. M ¢, :

if you cauf¢ 2 to
be trped , which may
beliketo two Pyrami-
des conjoyned , then L
if a Circalar hole be_ Co :
made,whofe Dizmeter is equal to the Diameter
of the Cones tonjoyned,, and a Quadrangular
hole, whofe floping fidés  be equallto the
length of each fideof the Pyramide, and the
breadth of the hol equal to the Diameter of the
Circle, this conjoyned Pyramide fhali exa&tly
fillboth: the Circular hole, MalfotheQm-

) d?‘ﬂék holc: AR

Pros,

R



Malzczziniaaﬂ Recrwzm. N 37
~ Prostram, XX

How with spe aniforme bady or fuch like to fill
Hzra ﬁv:rﬂfll boles : of whick the ope 5s 'r"qmvd,ﬁ"l ,
- ahe.dther 4 juf [qmare s andthe |

: .y thiraas oval fome?
T His Propoficion feemes more fabrill them
= the former, yet it may be pradtifed wo
Wayes : for the firft, takea Cylindricall body ag
great or lictle as you pleafe : Now it1s evident .
thatit wil} fill a Circplar, hoe, which ismade
egualito rhe bafis of it yifithe placed downe |
right ,and will alfo fill along fquare; whofe -
fidesare equdll unto the Diiameter and length
of tb; Cylinder ,and E
gording to Pergeses v a7
sdrchimeder; e in -y R
theix Cytndiaal de- - v S
monftrations , atrue ST
Ovallis made when .
;6 @yii:"endef?"’x's‘ 91:;_ et

pewi m re' o et ;..ﬂ
the oval have breadth - | .
squallupta the Dia- .- |\ N
meter of the Bafis of - ez

the Cylindez, & any . . (FPFER) .
length what{gever: . T :

~the Cylindér beinig put into his owne Ovall
bolefhallalfo exaly fillie. -
. Thedecond way is thus, makea Circular hole .

in fome board, & alfo a fquare hole , the fide of
which Square may beequall to the Diameter

D3 of

-
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of the Circle: and laftly,make a hole Oval-wife,
- whofe breadth may be equalunto the diagonall
of the Square ; thenlet a. Cylindricall body be
made , whofe Bafis ‘may be equail untothe
Circle ,and the length equall alfo to ‘thefame :
Now being placed downeright (hall fall in the
Circle, and flat-wife will fit the Square hole,
and being placed: floping:wife will fill ‘the O-
vall. - el

- EXAMINATION. -

Yos m4y' nase uponthe laﬁ tiio"?fbéle;nh
farther , that if a Cone be cut’ Ecliptick-

angleshrough many Scalen Triangles , and
throwgh an Ellipfiy 5 and if there bea Cone
cutealen-wifes-aomill paffesbrough all tha
former , only farehe Elipfes place aCirade ;.
and further sfafolid columcbe ows Eclips
tick-wife iy may fitba Circle, & Square , di-
wers Payalleloghammes,and Ji'z_)t'r:‘ Ellipfes,

which havs dwﬁ(“” Diamet@rs; -

- T Prow,
RS WP o - T

-
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S Pkénnu XXU'.-. o
. Th finde & aumber -thought upon . frey another

“wnanner, then whas is foymerly delivered

PRI him that he multiply she number thought

.- upon, by what number he pleafethythen bid
him divide that ptoduc by any other number, .

“and then multiply that Quotient by fome other

number; and that produ& againe divide by

fome other, and {0 as often as he will: and here

note,that he declarc or tell you by what num-
ber he did multiply & divide. Now in the fame _

- time take a number at pleafure, and fecretly

multiply and divide as often as hedid : then .
bid him divide the laft rumber by that which -
he thought upon. In like manner do yours pri-
vately , then will the Quotient of your divifor

be the fame with his, a thing which feemes ad- -

mirable to thofe which are ignorant of the. -
caufe. 'Now to have the number thoughtupon
without feeming to know the laft Quotient,bid
him adde the number thought upon toit, and -
aske him how much it makes : then fubtra&

. your Quotjent froth it , there will remaine the

number thought upon. For example , fuppofe
the number thought upon were’s, multiply it-
by 4 makes zo0. thisdivided by 2, the Quotient
fozkes 10, which multiplyed by 6, makes6c,7.,
and divided by 4, makes 15. in the fame time -
admityou think upon 4, which multiplied by
4,akes 16, this divided by 2, makes 8, which.
T ' _f Dg ..multiplied
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maultiplied by 6 makes 48 , and divided by 4

makes 12; then divide 15 by the number
thought, which was 5, the Quotientis 3; ;di-
vide alfo 13 by the number you teok, viz.4,the
Quotient is aﬁ'o’ 3,as was declared;. therefore
ifthe Quorient 3 beadded unto the nimber
thought, viz .5, it makes 8 which being knqwn,
the numbet thoughe upon is alfo knowae.. . .-

el

: Prosrsm XXIIL - >

“To finde ot vany numbers that [undry pexfons,
' © -oront wan bath shenght upons -
7 the multitude of numbers thoughtupon be
odde , as three numbers, five numbers,feven,
&c. as forexample, let s numbers thoughtupoa
be thefe, 2,3.4,5,6- hid him- declare the; fym
of the firft and fecond, which will be 5, the fe-.
cond and third, which- makes 7, the third apd
-fourth,.which makes 9, the fourth apd fifthy.
“vhich'makes 11, andfo ajvvayes.adding the
tvyo.ney: together . aske him hovv much the
firft and faft makes togerher, vvhich is 8. .then.
take thefe fummes,and place them in order,;and
- adde all theferogether,vvhich vverein the odde
places : that is the firft, chird, and fifth, wiz. 5,
9,&, makes 22. " Inlike manneraddeall thefe
numbets together;vvhich are in theeven places,
thatis inthefecond and fourth places,zizy 7
and 11 makes 38, fubfirad this from the former.
az,then there vvill remaine the double of the

- Aird

4
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firft number thouglit upon, viz. 4. which
known, the reft is eafily known :feeing you
know the fumme of the firfi and fecond ; butif
the multitude of numbers be even as thefe fix
numbers, viz. 2,3.4,5,6,7, caufe the pattie to
declare the fumme of each two , by antecedent
and confequent ,and alfo the (umme of the fe-
cond and faft,which will be ¢,7,0,11,53,10,then
adde the adde places together, except the firft,
that is 9, and 1 3, makes 22; adde alfo thegven
pla ces together , that it 7,17,10, Which makes
28;fubftra& the onefrom sheother, there fhall
remaine the double of the fecond number

thought upon, which-known all thezelt are

kaowne, . . . .

‘.

. 'Proprpk X¥IV. VG

. How s it that a man i one and the fame time,

- -may have his head wpward , and his

©feet wpward, beinginomeqnd .

the fame place ? e

He anfwer is very Tacill, forto-beTo he
muft be fuppofed to beinthe centre of the
earth: for as the heavenis above on every fide,
Celsm undique [ur/wm, all that which looks té
the heavens being diftant fiom the centreds up-
ward ;arid it is inthis fenfe that CMaurolyens
in hjs Coimcgraphie, & firft dialogue reported
of one that thoveht he was Jed by one of the,

Myfesto hell, Where he faw Lugifer fufing -
. .. T ° - . ‘n

N

[ 4
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in the middle of the World, dnd inthe Cestre
_of the earth, as ina Throne havmg his head
: :nd &et upward

N

_ Pnon.sn XXV .
. f & Lcda'er by which two men afcendmgat e
i time tbem tbc_yafcend tbcmtbquul .
h ajimder notmthﬁning' ome bmtg
C fng!v as another - -
THms mo(t cvndent that 1? there were 8.
Ladder halfe on this fide of the Centre of
the earth, and theother halfe onthe other
- fide : and thattwo at the Centre of the World
"atone inftant being to afcend, the one towards
us, and the other towards our Antipodes, they
fhould in afcending go farther and farther, one
_ from another’; notwnhﬂandmg both of them
bcmg oflike hcxght

“ .
d -

S PnonLBkXXVL -

Hm itii that aman lm;mg buta Rod o ‘?olnf
- Land, dath bragge thas he may in 4 right
5 lm&paﬂ'e?om place to plage above.
. 3000 msiles. .
THe opening of this is eafie, forafmucb as
he-that poﬁ'eff:th aRod of gronnd polfl'ef-
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feth not only the exterior furface of the earth,
but is maffer alfo of thgg which extends evento
the Centre of the earth, and in this wife all he-
ritages & pofleffions are as fo-many Pyramides,
whofe . fommets. or : points meet.in the cen-
tre of the earth , and the bafis'of them are no- -
thing elfe but each mans pofleffion, field, or vi-
fible quantity ; and thereforeif there were made
or imagined 0.tobe made ; a defcentto go ro
thei botcome of the heritage, which would rea¢ch
to the centre of the earth 5 it would be above
3000 milés in'a rightiline as before.. ;
o ey e inns

RS N . 0

PRoskEM: XXVIL . .
How itis, that & mun franding upright , and lking
RS + AVarthor irus Synsh
T His happeneth that if the partie be under
" cither of the Poles , for if-he be uager the
North-pole; then lo¢king any way he looketh
South, becaufe allthe Meridians congurre I8
the Poles of the world, and if he be uncer the .
South-pole ,. he locks diretly Noith by the
famg regfon. - T

Pﬁbl .
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' Pnon.; XKVIIL - ‘i ‘
‘Tl“# a]nwbatmhr vemaines qﬁer

- "“"’""P“‘“‘“M voded, wtbm

Lo I‘w’g‘”qd‘“  “'4 )

BK Nim ¢o think upoa 4 aumber , anil xm
i -to mivktiply it by what num
- think conwenlent 2 2nd ‘to the produdt MLm
. sl dewhavnember you pleafe,provided thif fev
. eretly you céaﬁder, thatit fay..be divided by
that which multiplied , and then let him divide
the fum by the number which he firft mulei | i-
edby , and fubfira& from this ontwnt the
pumber thoughtupon : In the fame time divide
apart the number which ‘Was added by that
whxch multiplied, fo theg your Quotient fhall
equalt toﬁns remainder, wTw,cretore witbon!
askmg him’any thing, ywﬂﬁﬁ‘ telt htm what
did remaine; which: ‘il Teem ftrangeto him
that knowcth not the cau’e: for example, fu
pofe he thoughe 7.which mulnpfiedby s makes
35, to which adde 10; makes 45, which divided
by 5. yields o;from which ifyou take away one .
the numbet thonghr | ¢bécante the Mulerplier
dlvldedb ﬁe’Dmforgwcs the Qrotient |
the reft wﬂ! be two, which will be atfo prov
if 1o the number which was added, wese dii~
ded by 5,9iz. 2.

Pro3.
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% . PromrEM XXIX: .
. of the plé] mth f:jn ﬁwﬂlé tbing‘s; '

v]T is-a pleafure to fee and confider how the .
fcience of numbers doth Furnifhus, not on
With fports , to fecreate the fpinits, but alf
bririg s to the knowledge of admirable things,
“as fhall in fome meafure be fhewenin this eg-
fuing progreffion. 1nthe meanetime to pro-
‘duce alwayes fome of them : fappofe that a
man hold divers rhings in his hand , as Gold
‘and Silver, and in one hand heé held the Gold,
and in the other hand he held the Silver : to
know fubtilly ;- and by way of divination , or
artificially inwhich hand the Gold or Silveris;
* ateribute to the Gold, or fuppofe it have a cer-
taine price, and fo likewife attribute ro the Sil-
ver another price’, conditionally that the one
‘be odd,and the othereven : as forexample,bid
“him that the Gold be valued at 4 Crownes , of
Shillings, and the Silverat 3 Crownes, or 3
Shillings, or any other number, fo that one be
odde; and the other even,as before ; then brd
him triple chat which is in the right hand, &
double that whicki is inthe lefthand, and bid
Bim adde thefe two produdstogether, and
“aske him if it be even or odde ;if itbe even,
‘thei the Gold is in the right hand;if oddc, the
Geldis inthelefthand, - . .

o ~ Paos.
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Prosrem.XXX,

Two numbers. being propsfed wnto two [everall par-
ties , torell which of the(e namsbers is taken
" by each of them, o
“AS for example: admit youhad propofed
gnto two men who(é names were Peter and
‘Jobx, two numbers , or piécés of money , the
“one even , and the other odde, as10.and 9.
“anid lec the one of them take one of thé nam-
.. bers, and the other parti¢ take the other num-
“ber , which they place privately to themfeives :
" how artificially , according to the congruity ,
dnd eéxcelléncy of numbers , 'to finde which of
‘them did taKe 10. and which 9. withour asking
any quftion :and this feems moft fubtill, yet de-
livered howfoever differing little from the for-
- mer ,and isthus performed : Take privately to
‘your felfealfo two numbets, the one even, and
theother odde, as 4. and 3.then bid Peter that
‘he double the number which he took, and do
you privately double alfo your greateft num-
‘ber ; then bid Fobn to triple the' number which
‘hehath, and do you the like upon yourlaft
* “mumber : adde your two produ@s together, &
. markif itbeevenorodde, then bidthe two
. .parties put their numbers togecher , .and bid
- ‘themtake the halfe of it , whichif they cannot
" do,then imtediarely tell Perer he took ro, and
Jebn o.becaufe the aggregate ofthe double of
" 4-and the triple of 3. mikes odde ,  anhd fuch
7 would

B



- then lay a ruler bpon G. H.and draw a line,and
/ T ST place -

Ebe b Dk e

Mathemasicall Reeveusion. g7
would be the aggregate or fumme of the double
of Peters number and Jobws number Jif Peter -

had caken 10. if otherwife, then they mighe
have taken halfe ,and fo fobs fhould have ta-
ken 10. and Peter 9. as fappofe Peter had taken

~ 10.the doyble is 30. and the triple of 9. she.o-

ther umber is 27, which pat together makes
47.0ddd:; in like manner the double of your
pumber conceived int minde , 253, 4. makes8.

and thé triple of the 3. the other, number,makes

g.which fet together makes .x7.. odde: . Now

you cannot take the halfe of ¥7,n0r 47. which -

arguethythat Peter had the greater .number for
otherwife the double of gdis 18. & the triple of

" 10. is 30. which fet together makes 48. the

halfe of it may be taken : therefore in fuch cafe
Peter the took lefle number : and Fobw che.
greater,and thisbeing don cleanly carries much

,  grace withit.

PrOBLE M. XXXI;

How to defcribe a Circle that Joall -tonshs 3 Points

placed howfoever npon a plaine , if they
be mot in arigh line: ,
LEt the' three’points be 4.3B. C. put one
foot of the Compaffeupon. 4. and defcribe
anArch of a Circle at pleafute: and placed
atB. croffe that Arch inthe two points E.and
F.and placed in (" croffe the Arch inG. and H:
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_ phceaRulet upon B.
and F. cut the othee - - ..
fineinR,fo K.isthe - oo
Centte of the Cie- - -~ .-
cumference of a Cit-
cle, g‘hiclf 1;lv‘l!ll ;:if: .
¢ thteg /.
:gmts A B C. oxie.. /”f\
y maybeinvmed hae - Per— )/
de the Ccntu:r ‘ 24N
K oftlm Circle], fnake -
. pointsin che armmfmxdesmﬂthﬁmfe tbe
me way ¢ fo fhall you have thé Cénure;a tbmg
inoft facift to every pta&mmu.‘ n dac prm-
aplesofGem&w :

Hmto cbngu leum &
‘ /qwe formez

MAké a-Circle upoti paﬁ-boatd 0¢ ~othér
ma;enall as the Citcle A4.C.D. E. of
whlchA is the Centre; then cdtiit ifto 4.quar-
téré and difpofe them {6, that A. at the centre
of the Circlemay almyesbe at the Angle of
the fquatc,and fothe foure quarters.of tlic |
Circle
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Circle being placed :
fo, it wifl make a per= ;- -~ — - - - -

fed fquare., whofeiy:
fide 4. A.isequalito -]
the Diameter B.D. ' |~ & ™.
Now here is-to be 7. -~
noted that thefquare | | ™

is greater then the 'A—
Circle by the vacuity - -
inthe middle, viz .M =

. :‘- pR»O BEEB M XXXIIL'
with onz and the fame campaffes ; aud ot ome and
the ferhe exitent, or apening, how to defiribe Many,
Circles concentricall, thatis, greaser
. ovdeffer oue shen another?

5 IT is#to¢ withont eaufe ehat many admrire how
" dthis Propofition is tobe refolved ; yea inche
jedgertient of fomeit s thought impoffible =
twwho coafider not the indaftrie of an ingenious
Grothetyiciar, who makes it poffible, and that -
moft facill, fundry wayes; for in che fir place
ifyou make a Circleupon a fine plaine, and
upon the Centreof that Circle , a fmall pegge
ofwogd be placed , tobe raifed upand puc
downe at pleafureby help of a fmall hole made " -
inthe Centre , therrwitly' the fame opening of
the Compaffes, you may defcribe Cireles Con=
temricall,chiat is , one geeater or leffer than a-
fiother;for the higher gle’ Center is liftedup,thé:

: & 5 Feffer
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leffer the Circle will ‘
be. Secondly , the - .
compafle: being, at £ wyem

that extent upon a ¢+ - .
Gibusbody ,a Circle. -+ \ Vg
may be ‘defcribed,’

which will be leffe) e \rmrmmmmms
thanthe former;, up--‘\% SRR ¥
ona plaine,and more. ; AR
artificially upen-a-: .. . . TR
Globe , or round
"bowle: and this a- * ' o
‘gaineis moft obvious upona round P? ramide,
Placing the Compaflesuponthe top ofit,which
‘will befarre leffe than any of the former ; and
‘this is demonftrated by the 20.Prop. of the firft
of Exclids , for the Diameter E D.is feffe than
theline 4 D. < 4. E. taken together , and the
Jines. 4 D.4 E. being equall to the Diameter
.B C. becaufe of the fame diftance or extent of
‘opening the compafles, it followes that the
- Diameter E.D.2nd all his Circles together is
~“much lefle than'the Diameter, and the Circle
 .BC.whichwas tobe performed. .

R EEas

I

o Prox,
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- -“ProsbEM XXXIV.

. Any numbers under 10. being thonght wpon , to
. finde whas numbers they were.”

LEt the firft number be doubled, and unto it
adde 5. and multiply that fumme by 5.
“and untoit adde 1 0. and unto this productadd -
thenext number thought upon ;multiply this
fame againe by 10. and addeunto it the next
number , and {o proceéd : now ifhe declare the
- Jaftfumme; marke. ifhe thoughe but upon one
figure, for then fubtra& only 35. from it, and
the. fitlt figure in the place. of tennes is the
number thought upon : if he- thought upon
two. figures ; then fubtrad alfo cthe faid
35.- from his laft fumme , and the two
figures which remaine are the number thoughe
upon: ifhe thoughtupohthree figures, then, .
fubtra& 350. and thenthe firft three figures
are the numbers thought upon , &c. fo if one
thought, upon thefe numbers 5.7.9.6. double,
the firft,makes 10, to which adde 5. makesrs.
this multiplied by 5. makes. 75. ro which adde
10. makes 85.to this adde the next number,,
wilz.g, makes 92+ this multiplied by 10. makes
930. tq which adde the next number, viz. 9.
makes, 929. which multiplied by 10: makes
9290. towhich adde 6. makes 9296: from
which fubtra& 3500.. refteth 5796.the foure
numbersthought upon, Now becaufethetwo
Saft figuresare like the two numbers thought »
' - EBs wporr
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upon : to concealethis bid hitn take the halfe of'

* i%or put firft ra.or any osbet number to it ,and

tbcn it w:ll not be fo open.

R T

PROBLEM. XXXV.
 Of the Phaywirh. the Ring..

AMO fta company ofg. or 1. perfons;one

of thcm ‘having a Ring, or fuch like > to

ﬂndco\lt in which hangd: upon which finger, &
Joyntitis; this will caufe great aftonifhment
to :gnoranc fpirits , which will make them be-
Jeeve that he that doth itworksby Magick ,or
Witchcraft: Bugin effe@-it is nothing elfc bue
@ nimble act of Arithmetick , founded upon
the precedent Probleme : for firft it is fuppofed
that the perfons ftand or fivin order,that oneis
firft | the next fecond, &c. likewife there muft
-bexmagmcd that of thefe two hands the one
fs firft, and the othcr fecond : amialfo of the
five ﬁqgcrs the oneis firft, the next is fecond,
end Jaly of the joynts , the one is as 1.
the other is as 2. the other as 3. &Ke.
from whence it- appeares that in performiag:
thisPlay there s nothing’ elfeté be done than
tb chink 4 numbers : for example,if the fourth:
perfon had-the Ringin his eft hand, andupon'
the fifth ﬁnger and tl'm'd foyne, an&l‘f would
drvmc andﬁndc it oyt = thust would proceed
as inthe 24 Broplem : incaufing him ro dou-

bl'c the figft nu;nber “thacs uh:namberofpegu‘ :
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foas, which was 4.and ic makes 8. to which add

«makes 1 3. this multiplied b’ 5.makes 65. put
4o toit;makes 75.unto this put 1.for the num-

r belonging to theiefthand, and fo it makes
77-which multiplied by 10. makes 770. to this
add e she number of the fingers upon which the
Ringis,viz. 5. makes775. this maltiplied by
10, makes 77 y0. t0 which adde the namber fop
the joynt upan which the Ring is, viz. the third
joynt, makes 7-53. to which cinfe him to 4dde
14. orfome other number, to conceale it the
better : and it makes 7767. which being de-
clared unto you,fubfira& 3514, and there will
remaine 4.2, s-3. Which figures in order declares
the whol myftery of that whichis to be knowns
4-fignifieth the fourth perfon, 2. the lett hand, .
5. the fitth finger, and 3. the third joyntof that,

er. '

. pROB‘L ‘M. XXXVio g .
. The Play of 34.0r mire Dice. .
Tﬂat which is (éid of the two precedent

- Problemes may be applied to this of Dice

(and many other particular things ) to finde
what number appeareth upon each Dice being
caft by fortie one, for the points that are upon
any fide of a Dice are alwayes lefle than 10 and
the points of each fide of 2 Dice maybe taken
. for a number thoughe upon: therefore the Rule
will be as theformer: Asfor example , ope ha-
~ E3 . ving
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ving thrown three Dice,and you wouild- declare .
the tumbers of each one , or how much they
make together, bid him double: the points of. -
one of the Dice , to which bid him adde §,then
multiply thatby s5.and toitadde 10,and to the
- fumme bid him adde che.number of the fecond

- Dice : and multiply that by 10: lattly, to" this
bid him adde the number of thelaft Dice , and -
then let him declare the whole number : thenif
from it you fubrra& 350.thiere will remaine the
number of the .three Dice throwne. v

P?o'BLE M. ‘X’X_XVI L~
How to make wilterina gkdﬂ?ﬁm to.
. boyle and(parkle ?

Ake 2 Glafle neere full of water or other.
kiquor ; and fetting one hand uponthe foot
of it to hold it faft : turne flightly one of the’
fingers of your other hand upon the brimme,
oredge of the Glaffe’; having before privarel
wet your finger : and fo paffing foftly on wit
your finger .in prefling a little : for then
- firft,the Glafle. will begin.to makea noyfe
fecondly , the parts of .the Glaffe will fen-
fibly appeare to tremble , with riotable rarefa--
&ion an,dp condenfation « thirdly, the water will.
fhake , feerge to bayle : fourthly, it will caft it
felfe putof the Glafle ; and leap out by {mall
drops , with greataftonifhment to the ftanders
by ; if chey be ignorant of the caufe of it, which.
o L g is
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isonely in the Rarefa&ion of the parts of the

Glaffe, occafioned by the motion and preflure
ofthefinger. = ‘

Sddbdbdddddddd
- EXAMINATION. |
THe canfeof thi | i net inthe ravefa-’
R Gon of the parts of the Glaffe, but it
# rather in the quick locall motion of the fin-
ger , for veafon [heweth ws that by how much
4 Body draweth nearer soa quality sthe leffe:
% it [ubject or capable of amother which s
contrary unte it 2 now condenfation, andra-
yefastionare contrary qualisies , and in this
Probleme there arethree bodies confidered,the’
Glaffe ,the Water ,and the Aire,now it. is e=
wident thas the Glaffe being the moff folid ;.

and impenitrible Body , is lefle (ubject and - .

capable of rarefaciion than she waser , the
water & lef[e fubject thanthe Aire , and if
thiere be anyrarcfaction it is rather -confi-!
derablein the Airethen inthe Water,which
#inforibed by the Glaffe | and above theWa-
ter , asd rather in the Water thenin the .
Glaffe: the agitation, or the trembling of the :
parts of the Glaffeso she fenfe appeares not: -
for ittsacontinuedbody, if in partwhythen .
not inthe whole? and that the Wates turnes
inthe Glaffe,this appeares nos., fut onlythe
‘ o E'af ‘. "F’P er
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spper contjgnous parts of the Wabtr: thas
at the botsome being beffe [ubiel¥ 1o this ;gi—-
tation , and it ismost certaine that by bow
 much quicker the Circular #hotian of 1he fia-
geruponthe edgeof the Glaffe i, by fomuch
the more [Dall the direbe agitated, avd o
the water [hall reveive [ome apparant affe-
ctianmoreor leffe fromit | according tothat
motion :  4s Wwe fé‘e from the m’t/mﬂ'c of
winde uponshe Sea , 0P calme t reof , thet
there is a greater or lefler agitationip the
water y and for farther examination , we
leave it to the fearch of thefe which are ¢s-.
rious, - S .
4 " PROBLE M, XXXVIIL
Of afine veffell which kelds wine ov wnter , bei
. caftsmruit at & certaive ﬁ;ig\bt;bﬂt
- fikied bigher it will rumus w8 of dts .
S " owne accord. e
LEc there be aveffell oo, B.C.D. inthe mid-
dfe of which place a Pipe; whofe ends both
above at E, and below atthe botrom of the
veflell as at F,are open; let the end £be fome-
what lower than the brimme of the Glalfe : a-
bout this Pipe, place anothet Pipeas H.L
which mounts a hittle above E, 4nd letit moff
diligently be clofed ac H, that no Aire enwerin -
thereby, and this Pipe at the bottome may have:
# fmall hole to give paflage unto the watgr,j
- ‘ ' theq
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then ponre in water oe wine, ‘and asfong as 't _
mounts not above E, it M’né,bnt if you poure .
inthe water fo that it mount aboveit, fares
well all ; for :cwdlmowcaft ann(l itbe afl gou -
one ; the (ame may be . .
done in difpefing any. - - L
crooked Pipe in s vd* Shay s
fell in the minwdfa: P "¢
Faucet or funnell, as.in. (===
the figure M, for Bl it
under #, at pleafure, -
and ell will go wrell ;
butif youfill itunto H.
yoowill fee fine fpor s,
for chen gll the veffell
i1l be empty incongment , and the fubtifvie of
'ﬁs will feeme more admirable, if you concesle
. the Pipe by a Bird, Serpent, or fuch like, intha
middle of the Glaffe. Now the reafon of this
is not difficult to thofe which know the pature’
of & Cock or Fauy;er forit isa bowed Pipe,
one end of whieh is putinto the orater or liquor, "
and fucking atthe other end untill the Pipe be
full, then will itrun of it felfe , and it isa fine
fectet in natare tofee, thatif theend of the
Pipe which is vt of the wasér , belower then
the water, it will roq out W:thour. ceafing : tut
ifthe mouth of the Pipe be bigher thenthe
wzter ot levell withic, u will pot runne ale
ough the Pipe which is without be maoy
t}mes bxﬁ%&r than that which isin the water:
forit is the propmy of water tokeep alwayes
en&ly levell, ~ EXAM--
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, HEre 1 tobe noved that if the face of the:
- XX water without bein onc and the [4me:
plaine , with that which & within , though
theowttermoft Pipe beten times greaser than
- ghas which gs within the water naturall
“i: "sill wos runme , but if the plaine of the wa-
. ‘ter withows be any part lower then thaswhich

© Sgsmithin it will freely runne : and here ma
benoted further that if the mouth of the Pipe

.. which # full of water , doth but onlytouch
the [uperficies of the water within , although
the other end of the pipe withous bé much’
lower than that within, the water st will not '

C rum at aB : which contradiiis she firft

- " grownd s hemcewe iatbc“r that she pre[fure.

f or ponderofity of the water within, is the .
canfeof running in fomerefpect.

t

PR OBL B 'M-o XXXIXo ." ‘ )
Of aGlafle verypleafanss
COmetimes there are Glaffes which are made
ofa double fathion, asif one Glafle were.
within another ; fo thacthey feeca but one, but
¥ . there is a little fpace between.them. Now
- poure Wine or other liquor between the two

. R - edges.
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edges by help of a Tunnell , into a little hole
left to this end , fo vvill there appeare tvvo fine
delufions or fallacies ; for though there be not
adrop of Wine wvithin the hollovv of the
Glafle , it vvill feem to thofe vvhich behold it
. thatitis an ordinary Glaffe full of Wine , and

that efpecially to thofe yvhich are fide-vvife of

~ it,and if any one move it,jt vvill much confirme
it becanfe of the motion of the Wine ; but

that vvhich vvifl give moft delight, isthat, if a-
ny one fhall take the Glafle!, and putting itto
hismouth fhall think to drink the Wine, .in-
ftead of vvhich he fhall fup the Aire, andfo
will caufe laughter to thofe that ftand by , who
being deceived,vvill hold the Glafsto-thelight,
& thereby confidering thatthe raiesor beatnes
of thelight are not reflected to the eye, as they.
vvould be if there vvere a liquid fubftance inthe -
- Glaffe, hence -they hdve'an affured proofe to
' conclude , that the hollovv of the Glaffe is
-~ totally empty. - e

o ngRon'Lﬁuf.f;XL.' ‘ -
If any ove foould hold in cach band ; ws many . -
"7 picces of maney as intheatber | bowto .
frdebommichiherek?
R1d him that holds themoney that he put
out of one hand into the other vvhat nom-
ber you think convenient : (provided thatit
may be done,) this done,bid him thatout of the
“band thac be put the other number into,tl}atil:
, | Gl
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take otit of it asmany as remaine in the other
haid, and put it into that hand : forthen be af-
fured chat in the hand which was pue the firft
' taking away : there will be found juft the doux
ble of the aumber taken away at the firff. Ex- .
ample, admit there were in each hand 12 Shii-
fings or Counters , and thac out of theé righe
‘hand you bid him take 7.and put it into the
lefe : and then put into the right hand from the
feft asrdny 4s doth remaine in the g'ght,which
is 5. foftheré will beinthe left hand r4,which
is the double of thenumber taken out of the
right hand , towit 7. then by fome of the rules
before delivered , it -is eafie to finde how much
iy theright hand, viz. 10. .

Aaerki, (3

—
Pros v eu.XLL .

M;nj' Dice being caft, bow ntiﬁcijﬂ] to difsevier.
" the number of the points that may .

: (]

G Vppofe any one had caft ehree Dice fecretly,

bid him that he adde the poines that were
- upmoft together : then putting one of the Dice
apart ,inco the former fimme adde the points
which are under the other two , then bid him
throw thefe two Dice , and' mark how many.
points 4 paire are upwards,which adde unte the
forrer fumme - then put one of thefe Dicea-
way'not changitg thefide, mark the points
which are undey the ather Dice ,and adde it dt‘: :
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the former fumme: laftly, throw that one Dice,
and whatfoever appeares npward adde it uneo
the former fomme ; and let the Dice remaine
thus : this done, comming to the Table, note
what ‘points do appeare upward upon the
three Dice, which adde privataly together,and

'~ untoitadde 2rar3 times 7: fothis Addition

::-e fumme fhall be equall 3 ;:}le‘ fumme which
party privately made of all che operadions
whien B Foementy mader - R i b oo
throwthree Dice, and there fhoald appeare
upward 5,fg~,z. the fom of' thc)&'is 10. :indd fet-
tihg one of themrapare, (as «.Junte ra,addethe
pas which are nnder 3 and 2, which is4 sad”
1, apk i& tmakes 1. thencafting thefe two Dige

foppefe there thould sppesre 4.and 1, thisad~

ded unte 19 malies 24. 20d fessing ane of thefo
twe Dicoapart as the g umothe former 24,
adde the number of points whichis under the

- other Dige,viz, undet 1, shat is & which makes

3o Laft of &l I chwowe thes ane Dice, and fup~
pofe these did appeave 2, which 1 addeto dhe
former 30, and itmalses- 32, then keaving the 3-
dice thus, the points which ave wpward willhe
thefe, 5,4,2unto which addefecretly 21, (as
before was. faid)) fo. have you 33 the fameum-
bee which be bad; and inthe fame manoer you
may pra&ife widh 4, 5,6, or many Dicc or ow
ther bodies, obferving oaly thatyon muft adde,
the points oppofise; M&)igc;%mpmwhich.
depands cthie whole demonfirasionor fecret of -
theplay; for almayes thau whickis above “‘4'- :

— -
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~anderneath makes 7. but if it make another

.:eumber,then muft you adde as often that num-

" Pros L‘l M, /;XLIlI- '

Two mettals, s Go,lll. and Silver lat; of oth;r kinde
wesghing alske , being privately placedinto
N t‘;‘w h‘xkg Boxes, ta}gin{ie'wbic[ of them
: the Goldor Silver is in. .
T is faid that an Emperour was requefted by
“one of his fervants after he had long time re-
mained with him, to affigne him fome re-
ward : to which after few dayes the Emperour
condefcended, and caufed him to comeinto his
Treafury , where he had prepared two Boxes;
one full of Gold , and the other fullof Lead,
both weighing , and of forme and: magnitude
“alike: and bid him chufe which he would have.
. Now many think that in this. Probleme ore
muftbe guided only by fortune in this: choife,
and-it is that which moft makes a man happy in
fuch a-choife : but the want of knowledge: cau-
feth them fo to judge which know not otber-.
wife. ‘A Mathematician accounts it an eafie
vnroroﬁtion,' & will infallibly chufethe cheft of
Gold, and leave the cheft of Lead ,without ei--
ther breaking, or opening any of the chefts,and
not go by chance and fortune: forif he may
be permitted to weigh' thofe chefts firftin the
ire, thenia the water : itisa thing cleare gy
the
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the proportion of . -
| MemlPrls?:c accord-
ing to the princi= -
plesof Archimedes, —
that the Gold fhal. N
be leffe weighty by
his eighteenth part, -
&the Lead by his-
11k part Ahere-
fore there may be I —*i
gathered in whiclr ,
isthe Gold, andim
‘which is the Lead. o
But becaufe that this experiment in water
hath divers accidents , and therefore fubje& to
acaution ; andnamely, becaufe the matter -of
the cheft, mettall or other things may hinder.
Behold here a more fubtill and certaine in-
veation to finde and difcover it ouc without
weighing it in the water : Now ‘experience and
reafon fheweth us that two like bodies or mag-
nitudes of equall weight,and of divers mettalls, .
are not of equal quantity: and feeing that Gold
is the heavieft of all mettalls,it will occupie lefs
roome or place ; from which will follow thag
thelike weight of Lead in the fame forme , will -
occupie or take up more roome or place. Now
let there be therefore prefented two Globesor
Chefts of wood orother matter alike , & equalt
one to the other,in one of whichin the middle
there isanother Globeor body of lead weighing
x2.l. (as C,) andin the other a Globe or like
body of Gold weighing 12 pound (as 3.)Now
) e
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it is fuppofed that the woodsn Giober ar Chefis
_ areof equall weight , forme , sod Baghitude :
“ and todifcover in which the Geald ax Lead iein),
take a broad paire of Comg ad clip one
of the' Coffers or Globes {omewhst foom she
. .middle,as at D. then. fix in the Cheft or Gloke
. " fiall piece of Iron between the feet of she
"Compaffes ;as E K, atthe esd of which hasg
avveight G, fo thacthe oclier end may be coun-
terpayled, and hangin equiibrio: and dothe
. ‘like to the other Cheft or Globe: Novvif
that the other Clieft or Globe being clippsd in
like diftance from the.end, 4nd hanping a% the
other end thefame woight 6. there be found
o Jifference ; then clip them nearer tovvare
themiddle , that fo che points of the Compafic
may be againft fome of the mettal{ vwhich ig
inclofed ; or juft againtt the extremitie of she
Gold asin D, and fuppafei hang thus in equir
Kibrig; it is certaine chat inthe other Coffer is
the Lead; for the points of che. Compafles bee
ing advanced as much as hefoce, asac Fvvhicl
-~ takes up a part of the Lead , ( becaufeic occu-
pies a greater plaec than the Gold) therefore
that (hall help the vveight G. to .vvaie&wdfc
wvill not hang ineguilibria, exeept G- beplaced
nearq to F. hence vve may conclude, that there
is the Lead ; and in thre other Cheft qr .Globe,
thereisthe Gold- L
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EXAMINATION.

IF the 10 Bosees being of eqwall magnitude
- weighed in the ire be foundto be of equall
weight , they Jhall wecefarily take #p lske

Pace inshe water , and therefore weigh alfo
One 4s mwch as another : hence there is wo
P fibilssie o finde the inequalitic of ihe mes=
talls which are inclofed in thefe Boxesin the
waser : the intention of Archimedeswar -
#0¢ Wpons conerary memalls inclofedin equell
Bostes, bus confiftedof comparsng metialls,

Jimple inthe wdter one with another : sheres
forezhe inference is filfe and abfurd,

Prosrsu. XLIIL, L
Two Glabes of diverfe mettalls, (as ome Gold dndishi
sther Copper) yes of equall weight being put
- inteabox,ac BG o finde in which
. . . endsbeGoldor Copper is. .
THis is difcovered by the chidnging of che
_ Places of the tvvo Bovvles or Globes,having
the fanie courerpoyfé H to be hung acthe oo
ther fide,as in N. and if -the Gold vvhich is
the leffer Globe,vvere before the neareft to the
~ handle D £,having hovvchariged his placeywilf
b farthe@t from the bandie DB, asm K.
« ) A ' F ‘ ‘ ~.

-
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therefore the Centre of gravity of the two
Globes taken together, (hall be farther feparate
from the middie of the ,~". < -l
bandle (under which® ~ _ - -4r - f°

vity of the Box ) tham;

it was before, and fee-§
ing that the handleis {
alwayesin the middle ¥
oftthe Box,the vveight |
" N. muft be augment- .~ - X=
- edy o keepitinequi-- ’ SR
libris : and by this way one may knovy _ that if
at-ehe fec time , the counterpoife be too
light , itis a figne that the Gold is fartheft off
the handle, as atthe firft triall it vvas neareft.

<

!

 PROBLEM. XL

How to reprefet diverfeforss of Raine-
© 0 bowes berebddow? I
He Rainbovveisa thing admirable in th
vvorld, vvhich ravifheth oftenthe eyes and
fpirics of men in confideration ofhis rich inter-
mingled colours vvhich are feen under the
clouds, feerning as the gliftering of the Starres,
" precious ftones , and ornaments of the moft
beauteous fovyers : fome part of itas the re-
 iplendent ftars ,oras a Rofe , orburning Cole .
. offire . init onemay, fee Dyesof fandry fo:lt‘sc,
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.the Violet,the Blew,the Orange the Saphir, the

Jacin&, and the Emerald colours, asa lively -
plant placed in a green foile : and asa moft rich
' treafare of nature , it is a high work of the Sug
who cafteth his raies or beathes as a curious
Painger drawes ftrokes with his penfill , and
Placech his colours in an exquifite fituation ;
-and Selomon faith , Ecclef” 43 1tis a chiefe and
principall work of God. Ndtwithftanding there
isleft to induftrie how to reprefentit from a-
bove , here below, though not in perfe@ion,
yet i part,, withthe fame intermixture of co=

lours thac isabove. ‘ ' ‘

Have you not feen how by Oares of a Boate
it doth exceeding quickly glide updn the water
with a pleafant grace ? Ariffotle fayes ,that 1t
- coloureth the water, and makes a thoufand a-
tomes, upon which the beames of the Sunne re-
. fe&ing; make akinde of coloured Rainbowe:
or may we not fee in houfes or Gardens of plea-
fure artificiall fountaines, which poure forth

their droppic ftreames of water, that being be- -
tween the Sunne and the fountaine , there will
" be prefented as a continuall Rainbowe ?* Bug
not to go farther I will fhew you how you may
do it at your doore, by a fine and facill expe-~

riment, ' a
 Take water in your mouth , and turne your
back to the Sunne ,and your face againtt fome
abfcure place , then blow out the water which
# in your mouth ; thatit may be fprinkled in

* fmalldeopsand vapours: yon flnlf fee thofe
' F2 - atomes
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v

atomes vapours int the beames of the Sunne to -
turne into a faire Rainebowe, but all the griefe
is,that iclafteth not,but foone isvanithed.
But to have one more ftable and péermanent
in his colours : Take a Glaffe full of water, and
cxpofe it to the Sunne, fo thacthe raies that
pafle through firike upon a fhadowed: place ,
you will have pleafare to fee the fine forme of &
Rainebovve by thisreflettion. Or take a Trigo~

- nall Glaffe or-Cryftall Glaffe of diverfe An-

gles, and look throughit, or let the beames of
the Sunne paffe through it; or vvith a candle et
the appearances be received upon afhad- -

ed place : you vyill have the fame contentment-

" Prosrem XLV.

How that if all the Powder in the world were in~
 clofed Within & bowle of paper or glaffe, and
being fired omall parts, it conld not
o breakthat bowke?

F the bowle and the powderbe uniforme in
all his parts then by that means the powder
would prefle and move equaily on each fide, -

»in Which there is no poffibility whereby it

c;ught;to begin by one fide more than another.
Now it is impofiible that the bowle fhould be
broken in all his parts : for theyare infinite. .

g OFflike finenefs or fubtiltic may it be thawd §

bowle of Iron falling from a high placeupona

- . plaine pavement of thin ;, -it Were impof-
i - ok " fiple

-
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~fible any wife to break it ; if the bowle were
perfeétly round , and the Glaffe flac and uni-
forme in all his parts. for the bowls would
touch the Glaffe but inone point , which is in
the middle of.infinite parts which are aboutit:
“nesther is there any caufe why it ought more on
-one fide than on another , feeing thac it may
" not be done with all his fides together ; it may -
_be concluded as fpeaking naturally , that fuch a
bovvle falling upon tuch 2 gla ffe vvill not break
it. Butthis matter is meere Metaphyficall,and
all the vvorkmen in the vvorld cannot ever
wvithall their induftrie make a bovvie perfed-
"ly round, or a Glaffe uhiforme. -

sy

Prorren. XLVIL

To finde & usimber which being divided by 2 [theré
" will remaine 1 being divided by 34 there
will remdine 135 and fo likewife bein
divided by 4,5, or 6, there Wonl,
JHll remaine 15 but being di-
" dividedby 7, the e will re-
© masne wathing.

IN many Authors-of Arithmetick this Pro-

* bleme is thus propoefed : A vvoman carrying
Egges to Market in a basket , met an unruly fel--
Jovv who broke them :who vvas by order made
a0 pay for them: and fhe beisgdemanded what
“\gamber fhe had, fhe could not tell : but fhere--
= W B membred

© -
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membred that counting them by 2 % 2, there
remained 1. likewife by 3 and 3 by4and 4, ,
by's and 5,by 6and €; there. fill iremained 1,
bacwhew fhe counted them by, 7 and 7, there

. remained nothing : Now lrow may tlie number
of Egges bedifcovered? =
© - Finde a number which may exadtly be mea-

fured by 7 fand being meafured by 2,3,4,5,and

~ 6; therevvill ftill remainea unite. multiply

thefe numbers together , makes 720, to which
adde 1; fo have youthe number, viz. 721..in
like manner 301 vvill be meafured by 2,2,4,5,
63 {0 that 1 remaines : but being meafured by 7,
nothing vvill remaine ; to. vvhich continually
adde 220, and you have other numbers vvbich
vvilldo the fame : henceitis doubtfull vvhae
number fhe bad, thereforenotto faile, it muft .

'be knovvn vvhether they did exceed 4¢o, 800,
~&c. in vvhich it may be conjeQured -thatie

could not exceed 4 or 5 hundred , fecinga man
or vvoman could not' carry 7 o3 bundred,
Egges , therefore the number vvas the former
30 1. vvhich fhe had in her Basket : vvhich be-
ing counted by = and. 2, there vvill remaine 1,
by 2 and 3, &c. butcounted by 7.and 7, there
vvill yemaine nothing; v

-

] ,:J

T Pros,

ek & .
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PROBLE M. XI_.VH,

Orie had a certaine number of crownes, and cosnt-
‘ing them by 2 and 2, there refted 1. conmting thevs
by 3 and 3.thers refted 2. connting thews by 4 and
" 4, there refied 3. counting then by 5 ands, -
there refted 4. oountingthemby 6 &6, .
* there vefred 5. but counting them by '
. 74837, i!{qfe,rlﬂiﬂa‘natﬁing: »
T ewmany orowmes mighs
T The bave? T, _
e His Queftion hath fope affinitie to the pre-
cedent, and the refolution is-almoft in the
fame manner : for here there muftbe found a
number , vhich multiplied by 7, and then di-
videdby 3,3,4,5,6; there may alvvayes remaine
.a nuwber lefle by 1 than the Divifpr: Novvthe
firft number vvhjghiarrives in this nature is 119,
unto vvhich if 420beadded, makes 539,vvhich
* alfo vvill do thefame : and fo by adding 420,
you may have other numbers to refolve-this
propofition. S

" ProsrEs.XLVIIL

How many forts of mig}m snthe leoff manner
mnuft there be towesgh all forss of things
between 1 pound and 40 pound, and
 fownto 121, 364 pound.
,T'O vveigh things betvveen 1 and 40, take
.. numbgrs in triple proportion, fo that their

Fgq fumpy®,

e
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fumme be equall,or fomewhat greater than 4o,

as are the numbers 1.3.9.27. I faythat with 4

fuch weights , the firft -beingof 1 pound, the

fecond being 3 pound, the chird bemng 9 pound,
and the fourth being 27: any weight ketween

" 1and 40 pound maybe weighed. “Asadmit fo

“weigh 2 1-pound, put unto the thing thatis-to
be weighed the'g pound weight ,thenin the o-
ther ballance put 27 pound and 3 pound,which
doth counterpoife 21 pound and 9 pound,an
if 20 pound were to be weighed; put to itinthe
ballance 9 and 1,and in the other ballange put
27and 3, and fo of others. ‘

- “Inthefame manner take thofe 5 weights, 1, -
3,9,27,81, youmay weighwith them between .
1 pound, and 121 pound ;" and tsking thofe &
weights,as 1,2,9,2-,81,243, you may we?h :
even from 1'pound unt6 363 pound: this de-

‘pends upon the property of continued- propor-
tionals , thelatter of which containing twice
all'theformer, -~ = S

° Proriew XLIX. :
Of adeceitfull ballance which being empty feomig-
‘20 be j?, becapfe st bangs in aquilibrio : nes- Q :
- withfandiag pusting 12 ponnd in. one
 ballance,and 11 in the other, it
will remaine in'fguifibrﬁ. e

_Rijlarle.maketh mgntikdﬁ"of this ballange
" “inhis mechanick Queftions, and faith, that
e A e




‘heavy as the longer, .. . BN PT

. Mathewsaticall Recreatio. 93

the Merchants of 'purpefe. in-his time-pled
them to deceive. the. world : che: fabplre pr
craft of whichiis thus, thas one asme- f the

| Balhnce is looger, 5hgn another , by the fame.. ;

proporyon , that one; ws'sht»shmteﬁdm
other :~ As if the .beame were 33 lpg

and the hapdle placed; t;ha; 12inches

be on one frde of it agd 11 mglm,m
herﬁd: gondmon- L dsanbe s
ally that. the fhort~~; rT———
er end fhould beay; ;

a’thing eafie to be
done :  then  after-

wards put-into - the:
ballance two unequal. -
weights in fuch pro4 "G W e
porsion..as.the parts® 0% 70t

of the beame have ' 1o

‘one unto angther, whuclm 12’ th 1, lmt,fq that
' blr greater be place in' the ballapce which -
ng

s ppon the fhiorter pary.of the Ixam;, and
the leffer weight in the other ‘ballance :itis”
moft'certaine that the ballances will hang is
dguilibrie, which will fe¢m moftfincereand
juft; though itbe mqﬂ: decgicfull, abomxpablc,
and falfe.” .

" The reafon of thid ns#rawne from the expc-
riments of eArchimedes, who fhewes thyt twp
unequall weights will counterpoyfe one ano- °
rger , when there is like pfoportion betweene”
€ parts of the b;amc ( that the handle fepa-
; rates)
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Widtthe vveights themfelves : for in ‘ane
an& “fine coutirerfoife; by -hovy muth itis
>irthep omthe Cedtreofithe Randle: by fo
“fouck jtfééms heavier ;- ‘thérefore if there be 2
dh‘erﬁtne of diftance tYral' the ballanees hang
Trony the handle, thete thuft’ neteffarily be-an
m:gllm?@t’ Weigﬁf’m’fﬂefrball es to make
WA theqwikibriy; and to dife ver ifthere

be deceit , change the weight iiito ‘the- othér
b&Hmcrforw foeneasthe greater vreight is
placed m};te ballance that: hangs onthe }onﬁfr

p_gr_tgﬂoft be;gpg u:vvill vve:gh downc
ot ern i- v
\ A ISR
i <( (.1 R \‘ e ‘f L
NN ~Pro Lem. L. .

. Lol e,
7 To bmm or Igft “pa birtle mtb afiraw.
éke ﬁravv that s L not bmn&d’ 50vv it tf)

An e and mm xhebott

!’fo maeeﬂé rc&; i
‘Reed¥é ﬁggput - @Qhe ng: e be
‘the Bovved part’ ik e
wvil calt fide-wvife,) Lo *
}andmdkcym Angléﬂ,v v
«as iy “the figure| - Z

‘may be feen: then|
‘may'you take the | |

“end -vvhith is ope [
of ‘thé | Botele ' in -~

?:) ur ‘Mand’, “andi -
cavcnpfhebortle, S

and

N
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and it is fo much furer, by how-much. the Angie
is acuter or fharper ;antd the énd which is bow-
ed -approacheth to therothes: perp:ndtcuht
parts which come out 03 ‘the hotslé. o

¢ v

i [T
E I AN S N

- PROM‘W Ll“m dinen oot
Haw mtbewddle of awood: oﬂhfm ;erbnt' tlf ,
£t bs of the Sunnc , Starves, Shadew: prm i
pa_ﬂ'f , 8o findeout’ tﬁtNthBr‘Snm‘h
or the foure CartbnAllpomys s i = sal
_‘ if t?:rmlﬂ,fn_/z‘ Wtﬁ,m??

i d,ne opinios oﬂ'émc thza x. W indey a?e
Iso be Obfnﬂﬁ(!mthls ifi n_ hat.. tTlc quth
is found by the yind cﬂtha,t blow thak ¥ v&y, b
s g Ar¥F s WICATLAIDE, wfiv ubjed to
pwschyeeros .qnqq;rﬁm( felp yif in {pme mea-
fure.qo make i mopsymanift(fhay any of the
former; from atrge ths 3. th aiftmn tree off,
‘even to the groundq ?’W cxrtlgi
shat ar¢ abgu; s}yiggmgrh o the tree, Whicl
feem ne g than ros
ther,whic gy realon OfP urfs Thotion &-
boaeths tYeemﬁ&m\dn the h 41&1.; of tt;
- parssaf the wree! agds the SQ
ofths §nn. is xari u?;d Jo \cxtend
andthe Sma&\gwrxqg tr hc é\mwatds 't

orth;part of the tree, the fapis Iemr rarefied,
but con‘:l‘:;fcd which the- tit;léixre ‘iearer
together on the: steft- partithah Wi the Sowd
\mt thgrcio:c’:i‘u \live 5o daveoe {rom ﬂ}f
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‘wideft to the narroweft
-part of .the circles, it . = .,;-~ i
hall thew the North S
& Southof theworld, * .-
Another Experiment
may be thus: Takea 13\
fmall needle, fuch-as ... ¢
‘women work with:. -
* place it.gently. donme*- A
ﬂatw;fc,upan Ml wae, .,
ter,and it wil not fink, -
(whichis_3gainft the generall tenet that Iron
anl not fw:mme) which ncedle will by litle
aiid fitele turne'to the North and South-pons.
“Butif thc ricedlc be great” and wid no¥ twind,
‘thruftit qoil h 2 tnall‘piece of Cork,or fome
“fiach like mmg and theh ¥t wilFdo the ame: for
fuch is theé ptopervy of fron when it is placed
¢ mlzbrw Tt ftrives to'ffade our che Péotes of
ﬂze world ot ‘poiats of No::h ahd Southiin' &

B

manneri’sﬂ‘:h kagae: doth. " .
ng‘ MINP;TION -
HEre i 4rwbl¢,tblﬁtbamjluté mbub
aideth i9 t’ﬁe imwb Of the tree-ids dsta-
;cd and rhrefied by the Miridional lmnml
' contradttdbythe Scptcnmonall cold': shis
rarefation works apon the pars of the hu-
amonr or moifinre thas ismsare thinwe, which
dotl: uﬁ@dt[f pm and qvaporase :  which

cvapl= -
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evaporasion carries apars of the [alt wish it;
and becanfe thas [olidation or condenfasion,
Jothat there is lefi bus apartof the nowrifh-
~ ‘mentwhichshe heat bakes up 43::2:0;[}:»::':

[ocontrarily ensheother fidethe condenfati-

on and re/riﬂz‘wfqgmh‘:y of the moifture
caufeth leffe cvaperation and perdition : and
[o confequemly shere remaincs more nonrifh-
ment, which makes a greater increafe on thas
fide than on the other fide : for as trees have

their growth in winter becaufeof their pores.

andthefe of the earth arcfbut up : [o inthe

[pring when sheir pores are open , andwhen .. -

the [appe and miofinre is drawneby it there
# not [uch cold en the North-[ide that it
wmay be condenfed. at once : Bus contrarily
10 the fide which i Sonth', the heat may be
fuch , that in little sime by continmance, this
moifinre is dz]ipucd greatly : and cold is

nothing but thas which hardneth and con-

traéfeththe mosftwre of thesree , andfocon<

verteth it 1nte wood.

Prosiex. LIT.

Three perfons having taken (Commters ,Cards, -

. o tber things , o finde bow much
.each one bath taken.

| CAnfe the third party to take a number B
“which may be divided by 4, and as often as.

be takes 4,lct the fecond party take7, and the
o firft

v

)
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: firft ralee'13, thien caufe them to put them all
toguher;and declare the: famme of it; whigh
Jecretly divide by 3, #nd the Quotient.is the
double of the number which the third perfon
did take. Or canfe the chird to give unto the
Tecond and fief}, as many as each of them hath,
‘then ferche fecond giveunto the firft and third,
@smany as each ot them hath ; laftly, lecelre
third give untoche fecond and firft , as nfanyas
each ot them hath ; and then aske how much -
one of them hath : (for they will have then all

" alike,) {o-halfe -of that number is the number
ghac che third perfonhad acthe firt: which
knowneall isknowne. ~ °

\ 1

‘Prosrs m; LI1II,
7 Huvto maks a \ca_nﬁrt of maufick of many pares

. withene voyce, o ose infkrument only?

THis Probleme is refolved, fo that a finger or
player upon an inftrament,be neare an Etho
which an{wereth his voice or inftrument;and if
the Echo anfwereth but once at a time , he may
make a double ; if twice , thena triple , if three
times, then an harmonie of foure parts , for it
muf be {uch a one that is able to exercife both
tunk and natk as occafionrequires. Aswhen he
begins » ,before the,Echo anfwer , he may be-
in/ol, and pronounce itin the fame tune that

ﬁr_e ‘Echo ‘anfwereth , by which meanes you
‘have a fifgh, agreeable coafort of mufick: then
R RPN : N re
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in the fame time that the Echo followeth, ta
fonnd the fecond note /o, he may foupd forth
another-fo/ higher or lower to make an eight,

- themoft perfed confort of mufick , 3pd fo of
others , if he'will continue his voice with the
Echo, and fing alone with two patts.. Now
experience fheweth this to be true , which often
comes to.pafle in many Churches , making ona’
_tobeleeve thag there are'many more parts in the
- mufick of a Quire,then in effet truly there are
becauleafthe refounding and multiplying of
the voic ,and redopbling of the Quire..

A
Ly
oy
A

PrOBLEM:'LITIL > m

Ton'akeor deferibe am Qvall forma , or that - which
meare refembles wnto it atdne turming - . .,

. with & paire of commen Compaffes.. .
Here are many fine wayesin Geometricail.

pra&ices., to makean Ovallfigure.or one
neare unto it, by feverall centres : any of which .
Iwill not touch upon , but fhew how it may be -
' done promptly upon one centre only. Inwhich ~

Iwill fay nothing of the Ovall forme, which

appeares, when one defcribeth circles with the

points of a common Co%palfgs,fomcrwhat deep

. upon askinne ftretched forth hard : which con-

ra@ing it felfe in fome parts of the skirme ma-
keth an Ovall forme. But it will more evident-"-
ly appeare upon g Colutane gr Cylinder :if pa-
' RS _per

-
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T per-be placed uponit, thien with a paire of
"~ Compaffes defcribe asit were a circle uponiit,
whicli paper afcerwards being extended , will

flot becirculat but ovall-wile: and a paire of
Compafles midy beé To actoinmodated, chac it

ttay bedori¢ alig upon 4 plaine thus. As fet the
fength of the Ovall be H. K, faften 2 pinnes

- Ordailes neare the end of that line as F.G, and
 talkee a threed which is double to the length of
dopem e GUH, of FOK, then if

' ~ “youtake a Compaffe
- which may have on¢
/1| foot lower than ano-
7\ ther wih afpring be-

& tween his legges : and
“placing one foot of this
. /' Compalle inthe Cen-
técfthe Ovall ,"dnd guiding the threed by
the other foot of the Compafles, and fo carry-
ing icabout: the fpring will help to defcribe and.
dsaw the Ovall forme. But in ftead of thé
Compaffesic may bedone with ones hand only;

asin the figure may appeare.

[P < Lo si, d

PrROBLEM. LV:
Of dpu fé difficmls io be opened. i
Itis siade co thue and openwith Rings : fiet
4t cach fide there isa firap or firing,2s A 2,

A
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and C D ,atthe end of which are 2 rings,B &
D,and the flring .C D pafleth through the
ting B, fo that it may not come out againe; ox
be parted otie from wnother : and fo that thie
~ ting B,may flide up and downe upon.the firing

C D, theh over ‘the purfe , chereisa pieceof,
Leather E FG H, which covers the opening of -

the puffé, and there is another piece of Leatlrer
'AE; which p afrethr-;«..‘. . .;. :;..— J
throtgh'many rings:- T
which hath a flitto-| .

wardd flie éndf,fo" - » A A .

. great that the ftring’

B ¢ may flide into’, ,,.
it: Now gl che eun- Lo
ning ot craft is how

‘to make faft or too-, . X R
penthe pdrfe ,which ~ 0 " 0 C
tonfifts in making thie ftring B C ﬁide through
the fide at I;therefore bring dotwn B to 7, then
* 'make the end Ip#ife ‘through thering B, and
dllo D vrich his ftring to paflethrough the flic
1, fo thallthe purfe be faft , and then maythe
ftringsbe put as before , and itwill feem difﬁ;
cult to difcover how it was done. Now to open

the putfe; put through the end 7 through the -

ting 8, and then throhgh the flic 7, by' which
you put thiough the, ftring D C,bythis way
the purfewilt be opered. - T

et T
<

G . Pros:
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o :lP;A(A)n.L E M. LVI. _. o

Whesher it s mare bard and admivable wichons
.. Compaffesto make a perfei® circle , or being
» made to finde ows the Centreof.is?

1 Tis faid chae upon-a timé paft, n‘vp Mathe-’
““maticians met , and”they would make tryall
Of their induftry : the one made inftantlya °
Perfe& circle without Compafles,and the other
immiediately pointed out the Centre thereof
with the point of 3 needle ; now whichis the
chi~feftdion?. it leems the firft, for to draw
the moft; nobleft figure upon a. plaine Table
without. other peélp than the hand ,. and the
minde, s full of admivation ; to finde the Cen-
tre is buc o findé out only one point, but to
draw a round , there. muft be almoft infinite
poiats, equidiCtant from the Centre or middle;
that inconclution it is both she Circleland the -
Centretogether. Bur congrarily it may feem that
to finde the Centre is more difficulc , for what
attention , vivacitie, and fubtiltie muft there be
in thé Ipifit’, inthe eye, in the hand, which will
chufe xgg true point amongft a thoufand other
points? Herhat makesa circle keeps alwayes
the fame diftance, and is guided by a halfe di-
ftance to finifh the reft ; but he that muft finde
the Centre . muftinthe fame time take heed co
the parts aboutit, and choofe one only poine
which is equall diffant from an infinite of other
B I points
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points which are in the circumferencé ; Which is
very difficult. Arifforleconfirmes this amongft

his morals, and feems to explaine the difficultie’. - . ‘
which is to be found in the middle of vertue;

for ic may wdnc a choufand wayes, and be farre
feparated froni the true Centre of the end of a
right mediocritie of a vertuoys a&ion ; for to
“do wellic muft couch themiddie point which
is but one, and there muft be a trué poiut which
refpes the end, and chat’s but one only. Now
10 judge which is the moft difficult, :as before

is faid, either todrawthe round orto findethe
‘Centre , the roind feems to be harder than to

finde the Centre, becaufe thatin finding of it,
it is done at once, dnd hath an equall diftance
from the whole; But;as before to dfaw a rounc('
there is a vifible poirit imagined ,’ about which

the circle is to be drawne. 1efteemethatitisas -

-~

difficulc cherefore ,if not more; to make the cit-

cle withput a Centre; as to -finde the middle or
Centre-of that.circle. S

:
¢ .

. A.AP'koﬁnﬁ_n;.~L'VII..-, _
Ay one hisuing taken 3. (ords , 10 finde bow
" many pointsibey containe
T His is to be exercifed upon a full Packof
Cards of 52,then let one chodfe any three
at pleafure fecretly from your fight, and bid
him fecretly ac¢ount the points in each Card,,
and will him to take .as many Cards aswil]

I

—

Rake ap 1 to'each Of the points of bis Cards,.

Gz ] thed’

-
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then will him to give you the reft of the Cards
for 4 of them being rejected , thereft fhew the
“number of points that his three Cards which he
..took at the firft did conteine. Asifthe 3°Cards
. ‘were 7,10,and 4;n0w 7 wants of 15, 8. take 8
-Cards therefore for your firft Card : the 10
© wantsof1s.5 take 5 cardsfor your fecond card:
laﬁﬁr 4 wants of fs,11,take 11 Cards for your
third Card, & giving him thereft of the Cards,
there will be 2 55 from ‘which take 4, therg re-
maines 21, the number ofthe three Cards ta-
ken, viz.7, 10, and 4.
- Whofoever would pradife this play- wuh 4
- §,6,0t more Cards , and thatthe whole num- .
ber of Cards be more or leffe than s2;and chat
the terme be 15,14,12, &c, this generall rule
enfuing may ferve : mulnply the terme by the
aumber of Cards taken at firft < to tbe pro-
du adde the number of Cards taken, then fub-
tra& this fumme from the whole number of
Cards; the remainder is-the number which
" muftbe fubtracted from the Cards , which re-
maines to make up the game: if there remaine
nothing after the Subtra@ion, thenthe num-
ber of Cards remainipg doth ;umy fhew the
number of points which were in the Cards cho-
fen. 1fthe Subtraction cannot be made , then
!ubtra& the number of Cards from that num-
ber, and the remainder added unto the Cards
thzt did remairie, the fumme will be the num-,
ber of points in the Cards taken, as ifthe Cards,
- were’ 7,10,5,8 and the" tcrme ggven wcte { 12'"
< ()]

PR
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fo the firlt wants y, the fecond wants 2, the
third wants 7, and the fourth wants 4 Cards,
whieh taken,the party gives you the reft of the
Cards : then fecretly multiply .32 by 4, makes -
48; towhich adde 4,the number of Cards taken.
makes 52, from which 52 thould be taken, reft
nothing: thereforéaccording to the direion,
of the remainder of the Cards which are 30, is

- equall tothe points ofthe foure Cards taken, |
7iz. 7,10,%,8. Againe, let thefe five Cards be

- fuppofed to betaken ,8,6,10,3,7 ;: their diffe- -
rences to x §,the termes are 7,9,5,12,8, which
mmber of Cardstaken, there will remaine but
6 Cards: then privately multiply 15 by <,makes
75, towhich'adde 5 makes 8o , from this. take

52 thenomber of Cards, reft 28, to vvhich add
the remainder of Cards, make '34. the fumme-
with 8: 6a‘°13*7'. ' '

P—

' PrOBLEM. LVIL -

Muny Cards placedin diver(e ranks , to finde which”
__ of thefe Cardsany one hath thought. - ‘
Ake 15 Cards,and place themin 3 heapsin-
rank-wife ; sina heap: now fuppofe any:

- one had thought one of thefe Cards inany one.
-~ ofthe heaps, it s eafie to finde vvhich of the:
- Capdsicis, and it is done thus;ask him in vvhith *

of the heaps it is, which placein the middle of

the othertvvo.; thenthrovvdovenechie Cards™ *

by1and rinto three; feverall :heaps: in rank- *
vrife, untill ali be caft db(i;li'm »+then, aske flim

IR " G3 in
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Cin which of the rankes his Card is, which heap
placein the middle of the .other.two heaps al-
wayes,and this do foure times atlea, fo in put-
ting the Cards altogether,look uponthe Cards,
or let their back be towards you , and throw
cut the eight Card, for that was the Card
thought upon without faile. - '

Prosrsm. LVHI
CAMany Cards being offeved to fundry perfons,
" e finde which of thefe Cards any '
S onethinkethipew.

Dmit - there were 4 perfons, thentike 4
Acgd’s,and fhew thc‘t}n l:o the firft , bid him
think one of them, and put thefe 4away , thens
take 4 other Cards, and fhew them in like
manner to the fecond perfon, and bid him think

. any one of thefe Cards , and fo do to the third
perfon, and fo the fourth, &e. Then'take 'the
4 Cards of the firft perfon ,'and difpofe’ them in

‘4 tankes , and upon thierh the 4 Cards of the
fecond'perfon,ipon them alfo thefe'of the third
_perfon.and laftly,upon them thefe of the fourth

erfon , then fhew unto eaeh of thefe parties
cach of thefe ranks, and aske himn if his: Card’
beinit which he thought ; for: infallibly that
vyhich the §irft partie thought upon vvill be in
the firft rank , and at the botearne, the Card of
the fecand perfon vvill be inthe fecand trwtliee;

- <

P
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the Card of the third thought upon'will bein -
the third rank ,and the fourth mans Card will
bein the fourth rank; and fo of others, if there
be more perfons ufe the fame method. <This
may be pradtifed by other things, ranking them
by certaine numbers : allocted to pieces of mo-,
ney, or fuch like things. ’ '

Prozrewm. LIX: ‘
How tomake an infirument to belp hearing,
as Galileus made ro help the fighe?

THink riot that the Mathematickes (which -
hath furnifhed us with fuch admirable helps -

for feeing ) is wanting for that of hearing, |

 its well knowne that Jong trunks or pipes make

t

one heare well’ farre off , and, experience

fhewesus that in certaine places of the Or-
cades ina hollow vault, thaca man fpeaking
but foftly at one corner thereof, may be. audi-
bly underftood at the other end: notwithftand-
ing thofe which are between the parties can~
not heare him{peak atall: And itisa generall

~ principle, that pipes do greatly help-to.

ftrengthen the aivitie of naturall caufes : we.
fee that fire contraded ina pipe, burnes4or s
foot high,which would fcarce heat,being in the
open aire: the rupture or violence of water iffu-
ing out of a fountaine, fhewes us that vvater be-
ing contra&ed into a pipe, caufeth a violence in

 inpaflage. The gjq_lféscof Galeilewg makes, us.

4 © fee
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fee how ufefull pipesor trunkes are -to.mak%’
the light and fpecies more vifible, and propor-
tionable toour eye. It isfaid that 3 Prince of
Italy hath a faire hall, in which he can with fa-
* cility,heare diftin&ly the difcourfes of thofe
which walk in the adjacent Gardens, which is
by certaine veflels and pipes that anfwer from
the Gardento the Hall. Vitruvius makes men-
tion alfo of fuch veflels and pipesto firengthen
the voice and aftjon of Comedians: and in
thefe times amongft many noble perfonages,
the newkinde of trunkes areufed to help the
. hearing being made of fitver,copper , or other:
refoundjng materiall ; in fuanell-wife putting
the wideft end to him which fpeaketh, to' the
end to contra&t the voice, that fp by the pipe
applied to the care it may be moreuniform and
Iefle in danger to diffipate the voice, and fa
confequently more forcified. . -

——— —
" Prosirzwm. LX.
Of a fine lamp which goes wat owt ;. though
omg carry it in omes pocket : or being
_ rolled wpon thegromdwill . .
ﬂiaﬁ«rﬁo R

T mitt be obferved that the vellell in which
the oife is putinto,have two ‘pinnes on the

v fidesof it one againft another, being inclu-

ded within a circle: this circle oughe to have
two other pinnes, to enter intp'another-circle of
Ry Co s - ) P /. braac!



i o ———

Mathewiaticsll Recreation, 8o
brafle, or other folid magter : faftly thisfecond -
gircle} hath two pinnes,which may hang within
fome box to coptaine the whole lamp , in fuch
manner, that there be 6. pinnes in different po-
fition : Now by the aid of thefe pegges or
pinnes , the lamp thatis in the middle will be
alwayes well fituated according ro his Ceptre
of gravity, though it : R
be turned any way: ' '
though if you endea-

: your to turnelicnp- 7

- fide downe, itwill lie / e
levell: which is plea- _

fant ‘and admirable | = :*7 '
to behald to thofe \ N ¥ / i
which know not the N\ vy L
caufe : And it is fa~- — \_Y““ L f
cil from his to make - ~ o
a place to reft quiec in,though there be greata~
gration inthecutvvard parts, - . .

\,
i

T—— . ™ a
ProsvLem. LXI

Ay one baving thought 4 Cardamongft
/A”,wtg C ardg: ';hpi artificially to
. _ “difctwer it ont?
TAke any number of Cards as 10, 12,&c.and
open fome 4 6 5 tothe parties fight , and
bid him think one of them, but let him note
vvhether it be the firft, fecond, third, &c. then
vyish promptacfs learnyvhat number of Cards
o . yop
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you had in your hands, and take the other pare
ofthe Cards, and place them on the top of
thefe yeu hold in your hand; and having done
fo, aske him whether his Card were the firft,
fecond, &c: then before knowing the number of
" Cards that were at the bottome, account back-
wards untill you come to it: fo thall you eafily
take out thecard thathe thonghtupon.

*

 ProsrLsx LXIL
T breaWomsen u!BC ur;rie)d IJtaa'iurl«
tofel, Ahad 20, B 30, and 4e,thz_r/‘¢u
«s maxy for & penny, the one as the other:
 avd bronght borpe one as mush mo-
wey as amother how conldshisbe? < -
/THc anfwer to the Problemeis eafie , as fup-
pofe atthebeginning of the Market: A.fold
‘ " . herapples ata penny
T e ad © an apple: and fold .
A ;T . bot 2. which wasz
& ‘“?“(,""f ¥ -9 peme,andfoﬂ\c‘l}ad
.. 18left: but B. fol
p,,?: -am(' ‘;2' s &6- 1ol y old

;17 which was 1 -
:ﬁ——? —== pence,and fo had 13
“f wid 285 6. left: C.fold 32.which

‘was 32 pence, and fo

cr oo had 8 apples left:cthen
o e Afaid ﬂchonlduo!:

- - fel| her apples fo
‘ cheap,
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cheap , but would fell thém for 3 -péncé the
peece , which fhe did.: and fo her apples came
to 54 pence, and B having left but 13 apples
fold them atthe fame rate, which came to 39
- pence: and laftly,(". had but 8 apples, which at
the fame rate came to 24 pence: thefe fimmes
ofmoney which each others before received
cometo 56 pence,and fo much each onerecei-
ved; and fo confequently brought homeoneas
much as another. . :

- ProsLsu. LXIII,

Of the properties of [eme nuwbers.
'FIrﬁ , any two numbers is juft the fumme of
.~ * a number , that have equall diftance from
- the haife of that number : the one augmenting,
" and the other diminithing ,as 7 and 7,0f 8
é6,0f9and 5, of 10and '4,0f 11and 3,0f 13
and 2 ,0f13 and 1. as the one is more thanth
halfe,the otheris feffe. ' '
Secondly, it is difficult to finde two numbers
whofe fumme and produ¢t isalike, (thatis ) if
the numbérs be multiplied oneby another,
addeéd together ," will be equall , which two
numbers are 3 and'2, for to multiply 2by s
makes 4, and ddding 2 unto 3 makésthéMame:
this property isinno othertwo whole numbers,
but in broken numbers there are infinite, whofe
fummie and produé will be equall one to ago-
ther. As Clavins thewesupon the 36 Pro. of
 theghbook of Emcbide,
- v Y . < - !‘L . .
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- Thirdly, the aumbers s and 6 are ‘called cir~
eular numbers , becaufe the circle ternes to the
- péipefrom whencd it begins : fo thefe nupbers
multiplied by themfelves, do end alwayesin
¥ and 6; as'5 times s makes 35, that againe by
5 makes 125, {0 6 times -6 akes 36, and that
by smakes2¥6, &e. *
_ -Fourthly, the romber 6, is the firft which
Asithmetieidnycall a perfe® number | thatis,
s whofe parts are equall unto it, fo the 6 part of -
itis v, the chird part is 2, the halfe is 3, which
areallhis parts : now 1, 2, and 3, is equall to
6. Itis wonderfull to conceive that thereisfo
few of them ,and how rare thefe numbers are,
fo of perfed men:for betwixt 1 & 1000c0000@
0060 numbers there is but ten, that is;6,28,486.
€128, 120816, . "2096128. 33550336.
§36854528. 8589869056, & 13743869%328:.
‘with this admirable property, that altgrnately
they end allin 6 and' 3, & the twentieth perfect
numberis 151115727451553768931328.
 Fiftly, the.number, 9 amongft other priviled-
ges carries with it an excellent property : for,
take what number you will, cither in groffe or.
inpare, the ninesof the whole or in 1ts. parts
rejected , and taken fimply will be the fame , as .
271t makes 3 times 9, ﬁg vvhether the ninesbe
rejedted of 27, or of the fumme of 2 and 7, it
isall one, foif the nines vvere taken avvay of
240, it js all one, if the nines vvere taken avvay
of 2, 4,and o; for there vvould remaine 6 in
¢ither ; and fo of others, - S
Wt o ' - Sixtlyg”
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Sigtly, 11 being multiplied by 2,4,5,6,7,
8,0?;,3\171“1 end. and bgih_Witl?likz numbetz;
fo 11 multiplied by.s:makes 55, if multiplied
by Sitmakes88, Gy s T

Seventhly, the numbers 220 and'284. being
unequall, notwithftanding the partsof the one
number do alwayes.. equalize the otheér num-
ber : fo the aliguor, parts of 220 are 110, 54,
44,22520,11,10,554,2,1, which together makes
. 284. the aliquot paxts of 284,are 142,71,4,2,1,
which, together makes 220, athing rare and,
admirable, and difficult to finde in other num-

bers, O , S

. Eightly, the numbers 34,5, ( found ont by
Pythagoras) havean excellent properiy ii ma-
king of Re&angle Triangles : upon which the
47 Pro:of the firflt book of Exslide,was ground-
ed, that the fquare ofthe Hypothenufal inany
fuch Triangle, is equal ro the fquare of the
other two fides:'thag, .. - . 0

quall to 25 0rif thefe]
numbers 3, 4, 5, be
doubled, 2iz, 6, 8, el
x-o: the fquare of 10 is equall to the quare of
8and 6,%iz. 10 times 10 makes 100, and 8
times 8 makés 54, aad 6 times 6 36; which
: av
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36a0d 64, put together makes ioo, as before:
and fo'may theybe T¥ipled, Quadrupled,c.
Theufe ofthefemumbers 3,4,5, are mani-

" fold, butit may be applied thus, for the help of

fuch which plot out Gardens, Houfes, encamp
Horfe or Foot , &c. Example , take 3 cords -
ene of § yards, another of 4 yards,and another
‘ 2% of 3yards - or the

Y double , triple, de-

em st cuple ,&c. or all in
e d % U ¢ g oneline, and make
B %] ¢ knots at the tearmes

A \ //'.3:,4 of thefe meafures, fo
1o \% thefe three parts will
Py 70\ -] makea right anglegd -

/"/‘ LN ~ Triangle ,as 4.B.C.
. e P and ic is eifie with
™ " this Triangular cord

i

10 Pl;;bl'lf a Garden plat,, a fquare building

- plat, or otherlong fquare. As fuppofe there

is 3 figute £ DG F.tobe plotted , E D of 66

- yards broad , and.D G rooyards long.- Firft

- meafurcout E P 6oyards, and dt E and D

place two pinnes or pegges ; thenat E place the
Angle of your Triangular cord B, atid lec the

* lincof the Triangle 4 B b the line E D,

which.fuppofe at A makethe cord 4 B falt ig
Eand 4, thea puc the other two cords of the -
Triangle uatifl they meet, whichwill béin C,
and placc a pegge at C,take afterwards & long
cord, and by the points E add ¢, augmentic

- ontg F 109 yards from E, and at Fplacea

pegee

- TR
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pegge; thenat F, apply your Triangular cord,
:: §§u didat £, and fg n{ gy you draw the line
F G aslongas E D, vix. 60 yards. Laﬂly' itis
cafie to draw the line G D,and fo the re®angu-
led figure or long fquare fhallbe plotied, whofe
breadch is 60 yards, & length 100 yards,as was
required : and to examine chis, meafure EG,
thenif F D be as long,the figure is true : other
wife it is defedive,and may eafily he amended. -

- 'If one be taken from anly;f?ugrg number
which s odde, the fquare of halfe :Of it being

added to thefirft fquare, will makez fquare
number. TR -

A%he fqure of halfe’any even: number +.5
- being added “to that even number, makes o

Iquare number, and the even number taken

fromit leavesa fquare pumber. . . -

If odde numbers be continually added from
theunitie fucceffively, there will be made all
fquare numbers; and if cubick -numbers be 1d. :
ded fucceffively from the unitie » there willbe -
likewile made {quare pumbers. . . . |

~ s .
. T

L ProtunwiIxiy |
Of an cxcelient Lawnp, which ferves o fursigicsh is

Solfe with ile, andburncs & ling sime.

Speak not here .of a common lamp whick
Cazdanws Writes upon in his bagk de [ubtilisa~
%, forthats o lie. veflcll in 'coimefm‘. '

- © 7 whie
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_whichisfall of Oile, anid becaufe thereié Bt
one little hole at the bottome neafe the weeke
: or match; the oile runnes not, for feare that
- there be emptinefle above : when the match is
 kindted itbegins to keat the lamp , and rare-
Aying ttie qile it ifaeth by this occafion : and
fo fends bis mere airie: parts above to #void va-
% [ P N

. Bit that which ¥ e
-here deliver is moré's -~ pw

- Tingenious, cneiﬁncis SERY <160

" pall peéceof which ise - $

aveflel,asC D.whicl{
hath tiearé the bot|
tomeé Thole, and af ¥

-fnﬁﬁcllﬁo'i"pipcc..tdé i .
then a bigger fun- - . T=5 e
mell, which paffech > S

throupli the widdle bositi o aar
ofthe'veffell;liaving ih operiing 4¢ T icatethe.
- Erop,arid dnothér atthe bottome a5 ae B, tedr
the veflell under it , £ chiat the pipé ronchiic
not: theveflellbeing thus made ; fill it with
oyle, and-openiag the hole £ the oile running
out will ftop the hole at. E s ot throwing ini oile
into the veffell underneath ;untill E be ftop-
petl ; theathe oile at C will notrumme : becaufe
10 airewan comaeinto the pipe D E. Now as
the oile burneth dnd confameth iix the veffell
A B ¢hé hole at E, will beginto be open, thes
 immidiately will C begit to runnc 'to fill up A
3. 4nd E'being ftopped with the'aile, the oile

at Céeafethtorun. .
, Ie

\

A
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" Tt is certaine that fuch a lampe the Arbenians
ufed, which lafted awhols yeare withous being:
touched : which-was placed before’ the ftatue
of Minerva, for they might put a certaine quan=
titie of oile in the lamp D, and'a matchto
burne without ' being confumed :* fuch as the
nataralitts write of , by which the lamp will
furnifh it felfe, and focontinue in burning: and
here may be noted that the oile may be poured
in, atthe rop-of the veflell at a lictle hole , and
then made faft againe;that the aire get not in.

~

\ .
. ProFizw. LXV.
- Of the pliy at }(e]lé: or nise Pinnes.

-

" Ou willfcarce beleeve thacwith one bowle *

- and at one;blow playing freely , one may
ftrike downe all che Keyles at once : yet: from
Mathematicall principles it is edfie tobe de-
monftrated, tl}[ajt if the hand of him’that playes -
were fo well aflured’by experience, as reafon’in. -
dnl;et!l‘ one thereto; one might at one blow
fteike downe all the Keyles ,orat leaft 7 or 5,0r
fuch a number as ode pleafeth -
_-Fortheyare bucg mall difpofed or placed -
in 2 perfect {quare , having three every way. "

| Lé;_'ué fuppofe thenthaca good player begin- -

ning ‘o play at 1 ‘fomewhat low; “fhould fo .
ftrikeic that'ngﬂ'l})qld. frike down the Keyles ..

i 5, and thefounight in'cheir'violence ftrike

H A downe
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downethe Keyles 3,
6, and 9, and the
Ibowle being in mo--
tion may ftrike down
‘the Keyle 4, and 7;
swhich 4 Keyle may
firike the Keyle 8, &
foall the 9 Keyles
may be ftrikén down

at once.

~ ProBLEM. LXIV.

. Of Spettacles of pleafure.
Imple Spetacles of blew , yellow, red or
greencolour,are proper to recreate the fight,
and wil| pretent the obje&s died in like colour
that the Glafles are , only thofe of the greene
do fomewhat degenerace ; inftead of fhewing
- alivelycolour it will reprefent a pale dead co-
lour ,and itis begaufe they are not dyed greene
enough, or receiva not light enong‘l;rfor greenes
- and colour thefe images thac pafle through
 thefe Glaffes unto the bottome of the eye.
R A AT RE AL TN RATERRAT
YT #cersaine, that not onely Glaffes dyed
green, but all other Glaffes colosred, yield
the appearances of objects firong or weak in
sodour accordingrothe quantity of the dye,
morcor leffe, as one being very yelow,
- . ~another
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anvther a pale yellow 5 now all colosivs are not
praperto Gla[[Z: togive colour hence the de-
fect is wot that they want facalsseto receive

light | or refift the penctyation of the beams;,
for inthe (ame Glaffes thofe which.are moft
dyed | give alwayes the objeits more high
colonred and obfcure , and thofe which are
leffe di;d give them more pale and cleare:
and thi
ing of Glaffe,which hinders more ihe pene-
~ srationof she (ight than dying doth , where
 allthematter by fire s forcedimto the Glaffe;
leaving it in all parts tranfparent.
Spectacles of Cryftall cwt with divers
 Angles diamond-wife di make & marvellons
multiplication of the appearances, for locking
towards a houfe it becomes ws 4 Towne | 4
Towne becomes likea Citse | an drmed man
Jeems as a whole company canfed folely by the
diverfity of refractions, for as many plaines
as there are on the outfide of the fpectacle , (o
many times will the object be multiplied 1n
. the appearapse,becaufi of diver(e Images cafb
intotheeye, Thefe arepleafyrable (pectacles
for avaricious perfons that love Gold and
Sitwer, for one piece will {eenmie many , or one
heap of money will feeme as a tresfury ;- but
allthe mifcé’efe 155 hewill pot have hisend
sntheenjoying of is, for indeavoiring torake
a - , Hz 5t §

/
i

is daily made manifeft by shepaint-
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Al
.

it it will appeare bur a deceitfull Image or delu-

fionof mrhing. Here may you note that if the finger

e directed by one andthe fame ray or beam , which

pointeth to one and the [ame objelt | thew at the firft
Jyonmaj touchthat vifible object without being de-
cerved : athermife youmay faile often in touching
that which yau [ee. Againe, there are Speftacles
made which do diminifl the thing feen very much,
‘and bring it to & faire ‘perfpective forme | efpe-
ciallyif one look mpow a'faive Garden plat,  greater
walk a ffately building ;or great Conre, the indn-

firyof an éxqsifite Painter canmot come neare . to
expreffe the lively forme of it s this j(jldﬂ} will re-

- prefent it y yow will bave pleafure to fee it really ex~

eximpitedy andthe canfe of this is | that the G laffes

- of thile Spectacles are hollow “and thinner in the

#idate thastat the edges Ly which the vifuall Angle

. dsmadelefJer : yon may obferve a further fecret in

thefe Spellacles for in placing them upon awindow
one miy [eetlnfcthat pafletoand  froin the fbreets
withowr being -[een of any, for ther prapersyisto’
raife npthe objcils that 1o loakesupome
" Now [ werld not paffe this Probleme. withous
[aying fomcthing of Gali}tug admirable Glaffe , .

- for ke common fimple perlpective Glaffes give ta

agcdmin but the eyes or fight'of yonng men, but -
thisof Galleus gives 4 wun an Eagles eye, or an
eye that pierccth the heavens © firft it difcovereth the

- [poitie and frsdnved opacons bodies that are fomnd
 abswthe Surve \which darkmet! and diminifbeth -

the [plender of tass beantifull and hining Lnmina-
7y fucandly, it fockves the new Plangts that ac~
ST " Company

4
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company Saturne axa Jupiter: thirdly , in

- Venus 4 feenthenew, full, and quartill in-
.creafes “as in the Moon by her [eparaticn
Srom the Sunne " fowrthly the artificiall

- foruc3ure of this infirunient helpeth us 1o fee
aninnumerablennmber of [ars which other-

" wife are obfcured, byreafonof the-paruyall
weakn:{Je of ourfight  yea the flarres in via
laGea are [een moft apparauslyywhere shere
feem o flarres 1o bethis-Infirument makes
apparantly 1o be feen , and further delivers™
them to the eye in their truc and lively co-

" lour; as theyare in the heavens : inwhich
the (plendor of fome is as the Sunne in his

-most gloriousbeantye This Glaffe hatiyalfo d
moft excellens sfe 11 obferving the bodyof
.the Mooye in time of Eclipfes , for it ang-
ments. it- manifold , amwd . moft manifeftly
Jhewes the trueformeof the cloudy (ubftance
‘in theSunnes andby it is [eene when the

Jhadow of ‘the earth begins to eclipfe the

Moon,dp-whentotally fhe is over [badowed :

befides thecelefbiall ufes which are madeof
2hes Glaffe , it hath another noble property 5

38 farveexceedeth sshe ordinary perfpective
Glaffes,whichare ufed 1o [ee things remote
apon.theearth, for as this Glaffe reacheth up

toshehtavens and excelleth them therein
hisperformance, foonthe carthit claimeth
" - H3 pre
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prebeminensy, for the objects which are far-
theft-remote and moft sbfcure,are feen plain-
er thanthofe which are necre at hand, fcorn-
#ng as it were all fmall and triviall fervices,
s leaving them toan inferiour help : greas
ufe may be made of this Glafs in difcovering
- of Ships,Armies,drc. Now the apparell or
parss of thes inflrament or Glaffe, is wery
meaneor fimple which makes it the more ad-
mirable ([eetng it performes fuch greas fer-
vice)baving but aconvex Ghaffe thickefFin
she middle,tounite and amafe the rayes,and
makihi objeit the greaser :tothe angmenting
the vifuall Angle, as alfo apipe or trunkio

* amaffethe Species,and hinder the greatnefs
~ of the light which is abest it : (to fee well,

the obje& muft be well inlightened, and

theeye in oblcutity; ) shen there s adjoyn-

ed untoit a Glaffe of a [bore fighs to diftin-

| ~ guifb sherayes, whichtheether would make

more confufedif alone.As for the proportion
of vhofe Glaffesto the Trunk, though there
becersaine rules tomake them, yet ss # often
by hazardthat shere is made an excellent one
shere being (o many dif ficulties inthe aétion,
therefore many ought 1obe tryed, [eeing that
exact proportion,sn Geometricall calcwhasi-
o5 cannot [erve for diverfity of fightsin the

LI
RN
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~ ProsiEw LXVIL
Of the e Adamasit or Magnes , andthe =
needles tonched therewith, . AR
\/ Ho would beleei'léfif be faw not with his
. eyes ,that a needle of  'fteel being once

touched with the magnes, turnes not once, not
a yeare, but as long as the World latteth ; his

end towards the North and South, yea though .,

one remove it,and turne it from his pofition, it
« Will come againe to his points of North and
South. Who would have ever thought that 2
brute ftone black and ill formed , touching a
ring of Iron, fhould hang itin the aire, and that
ring fupport a fecond, that to fupport a third ,
and fo unto 10, 12, 0r more, according to the
. ftrength of the magnes ; making as it vvere a
. chaine without a line, without fouldering toge«
ther , or without any other thing to fupport
them onely; buta moft occult and hidden ver-
tue, yet moft evident in this effe, which pene-
trateth infenfibly from thefirlt to the fecond,
from the fecond to the third, &c.

Is it not a wonder to fee that a needle touch-
ed once will draw other needles; and {0 a naile,
the point of a knife , or otker pieces of Iron?
Isitnota pleafureto fechow the magnes will
turne file duft | or move needles , or nailes be-
ing upon a Table, or upona piece of paper 2for
gs foone as the wagaes turnes or moves over,

it moves alfo 3 whoisit that would not be ra-
Hy vifhed
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<o e vithed asit were to
- fee a hand of Iron
~write upo» a planke,
- without feeing the
. Magnes_which cau-
feththat motion be-
Y/ hinde the planke, or
. jt’o make animage of
~_ e  Iron to run up and
N\ downe a Turret:now
1infinitz of fuch inven-
-, itions is-proper to..be -
Aextracted from::the
.’ propefties “of the'

‘ E } ek T T mAgues. S
- ! Whatis therein the world that is more-ca+
pable to caft a deeperaftoniftment in qur minds

thana great maflie {fubftance of Iron to hang
inthe aire in the ‘middeft of a building without

. any thing in the world touchingit, only bug
the zire?As fome hiftories affore vs, that by-the

aid of a Magnes or Adamant,placed at the roof
of one of the Turkifh Synagoguesin Meea : the
fepulchre ofthat infamens Aab. met refts fuf-
pended inthe aire ; and Plimieiin his natorall
Hiftorie writes that the ArchiteGor Demgcratcs
did begin to vault the Temple of A4 finee in A
Jexandrin , with ftore of magmes to_produce the
Fke deceit, to hang the fepuichre of that God-
deffe likewife inthe aire.” . - . .
* I fhould paffe the, bounds of my counter~
poife, if 1 {hould divalgeall the fecrets of this
- L ftone,

~
-
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fone, and thould expofe my felfe to the laugh—
 ter of the world: if I fhould brag to thew others
the caufe how this appeareth, thanini its owne
-natyrall fympathy ; for-whys it that-a'magnes
‘with one end will caft the Iron away, & attra®
B icwith the other? from whence commeth itthat

all the magnes is not propet to give a true touch

_ totheneedle; but only in'the two Poles of the

" ftone : which is known by hanging the ftone by

a threed in the aire untill itbe quiet; or placed

‘upon a peece-6f Cork'in 4 difh of water;or upon

fome thinne'Board , forthe Pole of tbe ftone

‘will then turne towards the Poles of the world,

and point out the North and South ;and fo
-fhew by whick; of thcfe ends the needlc istobe .

‘touched? . A

. From whence comesit that therens a varia-

. tion inthe needle, and pointeth not out trily

the Northrand Soath of the world ; but Only in .

~ fome plage of the easth?: .

"How is it that the needle made thh pegges
and inclofed withintwo™ Glafles , fheweth the
height of ,the Pole, being elevated as many.de- .
grees as. the Pole is above the Horizon? .~

W hat’s the caufe that fire and Garlick takes
away the propertie of the magnes2 There are
many gréat hidden myfteries in chis ftone;which

‘have troubled the'heads of the moft learned in

all ages; and to this time the world rematnes :g-
‘norant of declaring the rrue caufe thereaf. .
~ Somefay, thatby help of the Magses per-
] {oas whxch are abfent may know cash ;ig;rs :
R o unge,
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minde, asifone being hereat. Loxdo, and a-
nother at Pragwe in Germany : if each 6f them
had a needle touched with -one magses , then

. thevertue is fuch that in the fame time chat the

. meedle which is ac Pragse thall move, this chat

is at Lewdan fhall alfo; provided that the parties

have like fecret notesor alphabets, and the ob-

.. Jervation beat a fet houre of the day or night ;

“and whenthe one party will declare unto the

¥ other, then let that party move the needle to

. thefe letters which will declare the matrer to

the other ,and the moving of the other parties
~needle fhall open hisintention.

The invention is fubtile , but I, doubt whe-
ther inthe world there can be found fo greata
ftone, orfucha Aagnes which carries withic
fuchvertue : neither 1s it expedieut, for treafons
would be then toe frequentand open,

- Sddddddddddd
~  EXAMINATION.
‘THe experimentall difference of rejelis-

on, and attrakin proceeds not from the
differens nature of Stones but from the qua-
ity of the Irons and the vertue of the ifone

confisteth only., and efpecially in bis poles, .

whichbeing hangedin the Aire, turnesone

ofhis eads alwayes masuraky towards the

_ “Boweh; and the ot her towards the Nersh: but

' 3f avod of Iren besonched with onc of the
ends thereof, it hash theike property in
' . - tuRping
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turning North and South , asthe magnes
batb:norwithflanding sheend of the Iron Rod
souched, hath aconsrary pofissen, sethas end

- of the flonerhas sencked ity yet the [ame end

will attrait it , andtheother-end rejestss ;

“and [v contrarily shis may eafily be experi-

amented upon two needles souched with ene or
different flones , though they have one
andshe [ame pofition ;, for as yow come unte
thews apply one end of 1he magnes seare unto
them , the North of she one will abhorre
the North of the other , bat the Northof the
one will alwayesapproach so the Sombof the
other : and the (ame affeiFion is inshe flones  ~
themfelves, Forthefinding of the Polesof
the magnes , it may be done by holding a
[mal needle besween yonr fingers [oftly, and
Jomoving it frem pars tapartever she flone
untill is be beld perpendicalar , for shas [bald
beone of she Poles of the [Lome which you may.

marke oty in like ianner finde out she other

Pole: Now 1o findeious which' of t/:s/'e ‘
Polesvis North or' Seuth  place a needle
being tonched with one of the Pales upon a -
[mooth conves body, (as the naile of ones
finger or fuch like,) and marke which way
‘the end of the necdlethat was touched turn-
@b o if s01heSouthy shew the point thas
S rouched
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- pouchedit was the South-Pole, ¢rc. and i is
. moff certain and according toreafon andex-
© perience : - that if it be [ufpended in’ aqii-
+ Librivinthe aire , ov (upporsed upon the'wa-
ger s 18 -will tnrme contrary to the needle.
- that toucheth is s for then the pole that was
“marked for the Seumth Mall twrne to the

s North, ¢e. -
7 PROBLEM. LXvuL .

" Ofthe propertiesof Aolipilésor bowelsto -~
N blow the'fipe: - -

R TI—Iefc are concave véflels of Brafsor Copper

- = orother material; which may indure the,
fire : having a fmall hole very narrow,by which
~ it is filled with water,then placing it to the fire,
_before it be hot there is noeffe® feen ; butaf~
oone as the heat doth penetrate it, the water.
“begins to rarefie, & iffueth forth with a hidious
- and marvelous force ; itis pleafure to fee how
it blowes the fire withgreatnoife. - -
o Lo .. Vitravissin his firft
Y/ibook of Architeiture,
~. {ap-8:approves from
..\’ thefe Engines, that
Y . winde is no other
>~ thing than a quantity
- *.of vapours and ex-
* hafations ' agitated
LT =2 with theaite by rare-
fattion atd. condenfation, and we may draw
3 conlequence from it , to fhew that a lictle wa-
: ter.
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ter may ingender a very great quantitie of va-
pours and aire: for-a Glaffe of wates threwne

into an e£olipile will:keep blowing : neare:a
vvhole :houre , fendmg forth. his: vapoursa

- thoufand times greatel thanit is extended. .

Novv touching thé forme of thefe: veﬂ'cb :
they are not made of one_like fafhion: fome

 makes them-like a-bovvle, fome likea head:

painted. reprefenting the vvmdc fome make!
them likea Peare : asthoughone "yiould putit:

toroft at the fire , vshepone vvould -haveitto "

blovv, for the tanle of it is hollovvj i forme of:
afunnell, having at the top a very little hole -
1o greater than the head of a piéné.”

Some do accuftome to put vvithin- the £

- lipile a crooked funnell of many foldinigs, to the

Ened

end chas the vvinde that impetuandly’ rolles, t¢7
and fro vvithin , may-imitate the rioife of thun-
der.  Others conteat them/felves vvith 3 fimples

. fuonelt placed tighgupvyard,; femevvbac vyies

derat the top than ellevvhere like-a Coneyr
whofe bafis-is the mouth-of the-funnefl:and .
there-may be-placed a bovvle of Iven dr. Braffe; "
which by the vapgurs that are cafk out wviblit.
caufe it to leap up, and dance over: thc month'!
of the < Eplipile. -

Lattly,fome apply nca; 0 the hole fmal Wmd-.
mils, or fuch like, vvhich eafily turne by reafdn
of the vapours; or:by help of tvve or more:.
bovved funnels,a bowle may be made to turne: ©

- thefe eEolipiles are of excellent u(efox; the me&—

ing of. mg;tauls and{ych likes .- 7oc - Ty
' Novy
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150 Mahtwasicell Recreation.
- Now it 1s cdnning and fubtiltie to fill one off

- thefe «Ealipiles with water:at o litrle a hole

and therefore requires the knowledge of a Phi-
lofopher to finde it out : and the way isthus.
Heat the «£olipiles being empty , and the
aire which iswithin it witl become extreamely
rarefied ; then being thus hot throw it into wa<
ter, and the aire will begin to be condenfed =
by which meanes it will occupie leffd roome;
therefore the water will immediately enter in

.at the hole to avoide vacuitie : thus you have

fome practicali fpeculation tipon the-eEolipile:
‘ ‘Pli_bs 1 e~ LXIX.
Of she Thirmamseser : or an inftrament to meafure.
- the degrees of bear andcoldin the aire.
THis Inftrument is like & Cylindricall pipe of
Glaffe , which bath a liccle balt or bowle at
the toppe : the fmall end of which is placed in-
to a veflell of water below , as by the figure
may be feene. e 4
“Then put fomie coloured fiquor into the-Cy-
lindricall glaffe, as blew red,yellow , green, of

"-fuchlike': fiich asis niot thick. This being dore

theufe may bethus. - .

Firt | I fay, thar as the airé inelofed in the
Thermm:scr is ratefied or condenfed ,the water
will evidently afcend o defcend inclie Cylin-
der : which you may try eafily by ‘carrying the
T hermomrterfrom a placethdt is hot untoa place
thatis.cold, or-withont femoving of it ; if you

bal}
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ball of the Thermometer : the Glafle being fo
thinne, and the aire fo capable of rarefattion,
that at the very inftant yanmay fee the water
defcend: and your hand " being taken away, it
will foftly afcend to his formes place againe,

This is yet more fenfible when one beatsthe -
~ ball at the top with .. -

his breath , asif one,
would faya word in{ .
his eare to make the"
water to defcend by '
command , and the .
reafon of thismotion
15, that the aire heat- : L .
edin the Thermome- -— - = .x
ter, doth rarefie and difate,, requiring a greater
place ; hence prefleth the water and caufeth ic
to defcend : contrariwife when the aire cooleth
and condenfeth, it occupieth-lefle roome ; now
nature abhorring vacuity, the water naturally
afcendeth. Inthe fecond place,1fay, thatby
this meanes one may know the degrees of heat
and cold, which are in the aire each houre of
the day; forafmich as the exterior aire is éither
hot or cold , the aire whichis inclofed in the
- Thermameter doth likewife éicher rarefie.or con-
denfe’,and therefore the water afcends or de-
fcends; fo you fhall fee that the water inthe
morning is mounted high , afterward by little
and lictle it will defcend towards noone or mid-
. day;and towards evening it will againe afcend:
fon winter it will mount fo high , that all the
Cylindez of the  Zhermimiter will be full, bue
! . T
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in Summer , -ir will défcend fo low that fcarce’
there will be percea ved init any water at all.

" Thofe thac will defermine this change by
numbers and degrees, may draw a line upon the’
Cylinder of the Thermimeter; and divide itinto -
4'degrees,according to the ancient Philofophers,
or inta: 4 degrees according to the Phyficians ,.

" dividing each of thefe 8 into $ othersito have

inall 64 divifions,& by shis vvay they may noe’
only diftinguifhupon vvhat degree the vvater:
afcendeth in the morning,at midday , & atany

other houre:but alfo one may knoyv hovv much

onedayis hotter or colder than another: by
marking hovv many degrees thre vvater afcend- |
eth or defcendeth , one may compare the hot- |
teft and coldeft dayesin a vvhole yeartogether
vvjtl thefe of another year: againe onc'may '

- kaovv Nevv much hotrér one roome isthan an-

other' ; By vvhich alfo one might keep a cham-
bet,a fufhidce,2 ftove,Rec.alvvayesinan equalitie
ofhca}l)y makiny thik Vvater of the 7 hérms--
meter reft alvvayesiiorione & the fame degree:
inbridf , one may’ judge.in fome meafure the- .
burnitig of Fevers,agd pearé unto. whdt exten-
fion the aire canbé rarefied by che gréateft heat.- .
“"Mady make ufe 6fthefe glaffesto. judge of -
the yveither: fot it id obferved that jfthe vvater -
fallin'z or 4 hoursa’degree.ar thercabout chag =
raine infuech; andthe vVater' vvill, (fand ac tha,
ftay, untifl the vveacher change : marke the wa- -

 teratyour going to Bed, for ifinthe- morning

it hagh Yefcended rainé followeth , busific be
g e Y \;..‘.: . lia 'lﬁountcct

i



Hhounted higher , it argdeth faire wearher: fo
jnvery cold weather ,if*jt fall fuddenly , itis
fnow or fome fleckey weather thac wiil infue,

.'Mit’bcmatiu‘lg:{mmiém it

PRQ‘BVL pm. LXX. .
Of the p;oport?oh of bumane bodsés of fla=
ties, of Goloffus orbuge images,
and of monftrons Giants.

P’nlmgpr'w had vexfonto fay that man s the
meafure of all things. R
* Firft, becaufé he is the moft perfect amonglt
all bodily ercatures,& accordingto the Mazx-
ime of Philofophers ; that whichis moft perfe
_and the fitft in rank; meafureth altthere®. =
‘Secondly, becaufe iti effé& the ordinary mea-
fare of a foot, the inch ,the cubir,the pace have
taken their names and greatneffe from humane
bodies. o S
Thirdly, becaufe the ymmerrie and coricord-
ancie of ‘the parts i$ fo admirable -, that alf
workes which are well proportionablé | as.
namely the buildirig of Temples, of Shippes, of
Pillars, and fuch like pieces of Archite®ure ,
are in fome meafure fathioned dnd compofed
dfter his proportion. And we know that the.
grkc of Noah builc by the commandement of
od, wadin length 3co. Cubits,in Breadth 5o
Cubits,in height or depth 30 cubits, fo that the
- lengthcontaines the breadth 6 times, and 10
- timesthe depth: nowa man being meafured
e - you

-~
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you will finde him'to have the fame propor-

‘tion in length, breadth, and depth.. .
Vilalpandns treating of the Temple of Solo-

mm ( that chiefeaine of works ) was modula-
ted all of good Archireétnre » and curioufly to
‘be obferved in many -pieces to keep the fame
praportionas the body to_his parts:.{fo that by
the greatneffe of the work and proportidnable
[ymmietric ,-fome dare affure themfelves- that
by knowledge of one onely partof that build-
ing , one might know all the meafures of that
goodly ftructufe. R - :

875 ome e Arohitefts fay that the foundation of

houfes., and bafis of columnes , are as the foot ;

~ the top, and roofeas the head ; thereft as the

body: thofe which have beepe fomewhat more

curious, have noted that as in humane bodies,

- the parts are uniforme,as the nofe , the mouth ,

- &c. thefe whichare double are put oa one fide

* orjother , witha pecfe equality in the fame

- Architeture. - - ST

“"Jn like umanner , fome have been yet more

curious than folid ; comparing all the orna-

" ments ofa Corinthto the parts of the face, as

the brow ; the eyes, thenofe , the mouth ; the

. rounding of Pillars, to the vvrithing of. haire,

- the channells of columnes , to the fouldings of
_yvomens Robes, &c.

“'Novv building being a vvork of the beft Ar-
1ift, thete is much reafon vvhy man-ought to
make his imitation from the chiefe vvork of na-

“cure ;wvhichisman. . o
. Henceit is that Firravies inhis third book,
- ‘ : ' and
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proportion of man ; amougﬁ others, eAlbert

- Durexs’hath made a wholebook of the mea-~

furgg of mans body from thefoot to the head;

ket them read it who wil,they may have aprcfc&
knowledge: thereof: But I willcontent my felfe
and i¢ may fatisfie. forne witli thit which- fol

. loweth. .

-Firft, the Iength of a tan iwell madc Whlch
tommomy is called height ;is equall to the di«
ftanee from one ehd of his ﬁnger to the others
when the armies are cxtended as wideas they
may.be.

Secondly, ifa man have hié feetdnd hands

" extended ot ftretched in forme of $: Andrews

' Croﬂ'e,p!acmg(x..e foot of a paire of Compafles

'

uponhis navill, one may defcribe-a circle which
will pafle by the ends of his hands and feetand
drawing lines by the termes of the hands ang
feet, ‘'you have a fquare within a circle. '
< Thirdly, the bréadth of man; or the fpacé
which is from one fide to another ; the breaft,

the head,znd the neck, make the 6 pait of alf
the body takeénin lenOth or height. .

Fourthly, the leng:h aof the faceis equall to

the fength of the hand,taken from the {mall of
the arme, un:o the extremity of the 1ong:ﬁ fin-
-ger:

-Fiftly the thickneffe 6fthe body taken from
the belly to the back ; the one or. the other is

- the tenth part of the whole body; oras fome

will have it, the ninth part, little leffe.

Sxxtly jtire hggh: of :tmbtow the t:n'gth d"'

- Mathenmaticall Recreation. . 11§
* and all cthe « beft Architeftes, treate of the
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* the nofe, the fpace between the nofe and the
chinge; the lengthvof the eares, the greatnefle
-of the thumbz,are perfedtly equall ~oneto the
other. . . R
© What would you fayto make an admirable
repore of the other parts , if Ifhould reckon
themin their leaft ? but inthat I defire to be
excufed, and will rathet extra® fome conglufi-
anuponthatwhich is delivered. :
- Inthe firftplace, knowing the proportion of
a man, it is.eafie to Painters, Image-makers 8c.
perfectly co proportionate their work ; and by
the fame ismade moft evident,that which s
rclated of the images and ftatues of Greece,chat
vpona day diverfe workmen having enterpri-
fed to make the face of aman, being fevered
one fromanosher in fandry places, all the parts
being made and put together , the face was
found in a moft lively and true proportion.
Secondly, it is a thing moft cleare,thatby the.
help of proportion, the body of Hercsles was
mealured by the knowledge of his foot onely ,
a Lion by hisclaw , the Giant by his thumb,
- and a man by any part of his body. Forfo it
Was that Pyrhageres having meafured the length
. of Hercales foot , by the fteps which were 1 eft
upon the ground, found out all his height: and
fo it.was that Phidi.u having onciy the claw of
@ Lion,did figure and draw out all the beaft ac-
cording to his.true type or forme, fo the exqui-
fite Painter Timmntes, having painted a Pgégmq
or Dwarfe, which he meafured with 2 fadome
made withthe inch gf a Giant , it was {offiei-
[ 3¢14
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ent to ktow the greatnefle of that Giant-

To be thort, we may by like ‘methode come
eafily to the knowledge of many fineantiquities
touching Statues,Coloffus, and monftrous Gi-;
ants, onely fuppoﬁng one had found but ose.
only part of them,as the head,thehand,the foot
or fome.bone menno_ned in ancient Hnﬁoncs

'+ Of Statwes ,of (ololfms ., or buge nge.r.
Itrj:mm relates in-his fecondiook that the-
eArchitett Dinocrates Was - deﬁrous to put

out to the world fome notable] ‘thing ,’ went to -
Alexander the great, and propofcd unto him'a
high 2nd fpeciall piece of work which he had
proje&ed : as to figure ourthe mount Arhos in
- fofme of a great Statue, which fhould hold
inhis right hand a Towne capable to rec¢ive
ten thoufand men :and in his left hand a veflell
toreceiveall the water ‘that flowethfrom the
Moiuntaine , which with an ingine’ {hougd caft
into the Sea Thisisa pretty projeé,faid Alex-
but becaufe therewas not field-roome
thercabou: to nourilh and reteine the Citizens
of that place, Alexander was wife not to enter»
taine the defigne. .
) - Now lerit be nqmrtd of what greatneﬁ'e
| dns*Stamé might Bavé been, the Townein his
' right hand, and the receiver of water in his lefe
| band if it had bedn made: '
~ For the: Scatue jiit could not be higher than
’ the Modntaine it felfe and the Mountaine was
abouta.mile in hc:ght plumb or perpendicular;
| 13 - therefore



118 Mdtbemztttull Recredttan. )

therefore the hand of this Statue ought to be
the' retpart: of his height', which would be
soo foot; and fo the breadth ofhis hand would
be 250 foot the length now multiplyed by the
breadth,makes an hinndréd twenty five thoufand
fquare feet, for ‘the quantitie of his bapd to
‘make the towne in, to lodge-the faid ¥o. thou-
fandmen, allowmg to cach man neere about
. 12 foet offquare ground: pow judgedle ca-
pacitie of the other parts of his C(Jb]fm by
that which is. already delivered. *
Cecondly‘ Plixie'in his 34} b60k of lnsmamral
Hlﬁory fpéakes of the: famous Cofoffus-that
was at Rhodes', between whefe legges & Shippe-
imight-pafle with his failes open or: difplayed,
the Statue being of 7o.cubits high': and-other
- hxﬁoncsrcport that the Sarafens having -bro-
kenit, did load g9co Camels with the mietral
ofit ; now what mnglxtbe the greatndfc and
we:g'xt of thisStatue ::.iv 1+~ 7 iinin e
“ For anfwer, itis ufuaﬂyallowed fori Ca-
mels burthen 12co.. ;pount sueight ; sherefore
all the Caliofus.. did - weigh™ 10~00c0: i ponnd
weight,which is.ten: hiadred and: famxi’corc
thoufand pound vv S
= 'Noyv accbrdmguf thefoymer mlmidm hcad
bemg the tenth part'ofthe:body,. this. Statues
‘head thould be of 7-cub|ts that isto fay, 10
footand a balfe, and feeing that the.Nofe, the
brovv, dndthe’ thumbﬁ,anc the third pait of the
face , his Nofe vias - foot and a halfe bng,and
fo'much alfo vvachis thumbe in length : now
zhc zhxekncﬁ'e  being aIna; esthe thxrd part of
' thc

N

e
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the length,it ‘fhould feem that his thumb. was
a foot thick at the feaft. = - A
" Thirdly , the faid Plinic in the fame-place »
reports that Nero did caufe to come outof
‘France into Italy , a brave and bold Statue-ma-
ker called Zemodocss,to ere® him a . (oloffws of
braffe,which was made of 120 foot in height
’ W&hich Nero caufed to be. painted in the fame
" height. Now would you know the greatnefle
ofthe members of this Coloffus, the breadch
l ‘would be 20 foot, his face 12 footé, his thumb
and his nofe 4 foot,according tothe proportion
before delivered. . ‘ '
 ThusI haveafaire field or fubje& to extend
my felfejupon, but it is upon another occafion
that it was undertaken., letus {peak therefore
a word touching the. Giants , and then paffe
away to the matter. I v
Of mofbrous Gianss. . : v
Y Ou will hardly beleeve all that which I fay
touching this, neither will I beleeve all
that which Authers fay upon this fubje& : not-
withftanding younor I canuot deny buc chat
lorig ago there have beenmen of a moft pro-
digious_greatnefle ; for the ‘holy vvnitings
vvitnefFe chis themfelves in Dewt, Chap.3. that
there vvasa certaine Giant called Og , of the
| Towen of Rebath , vwhohad a bed of Iren, the
‘ leagth thereof vvasg cubits , amdin breadth 4
|
|

cubits, - . Lo
Soin the firft of Kings Chaps 17.there is
memcion made of Golssh, vvhofe height vvasa
- - 14 ' \ palme



- palme and 6 cubits , that is mope theng foot .
ze was armed from the head to the - foot, and
“‘his: Curiat onely with the kon of his Jance,

. ‘wéighed five thoufand and (ix hundred thekels, -

-which inour commen weight * ,-is more than

.233 poupd ; of 12 ounges te the pound: Now

Jduis certaine, that the refk of higarmes taking

his Target, Helmet , Bracelets, and qther Ar-

‘mourtogether, did weigh atthe leaft § hun-

dred pound ,a thing prodigions ; feeing .thag

¢he flrengzft man that siow 1s, can hardly beare

1290 poung, yet. this Giaar carriesthis 35 a- ve-
fture without paine. * .

* - Sokissrepartathiin his § Chep. of his Hifto-

- rie;thatduring the Grecians warre after a grear
overflowing of the Rivens; there was fousd up-
an the fadds the carcafe;of 2 man , whofe
length was 32 Cubits, (that is 49 foetand a
halfe ) therefare according to the proportion
géliveted., his face fhould be 5 faor in Jength,
#.thing:piodigious and monftrous,. - .-

- Phnieinhis,7. book and 16 Chap, faichsthay
in the Ifle of Crete or {andia, a moyriraine be_
ipg clovan by ar Earth-quake ; there wasgho. *
dy flanding upright , which. had 46 Cabits of
beight'z dome beleeve that it was. thebody. of
Orisn,or Othus, (but Ithink rather it was fome
Ghofl or.fome deusfion ) .whéfe hand: fhoy)d
have beenc 7 foot, and his: nofecwo: foorind
g'half long. Butthat which Plutarch in the
xlf?' of St_’rfqrim reports of, ismora frange,who
faich that in Timgya Morative Towne, wheee
: S e

120 -Slk!iztmétié;ll Recpeiion.
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- Mathewsticall Recrespion.  12x¢
jisthought shar the Giant Awthews was burir
ed, Sertorius could net beleeve that syhich was
_ reported of his prodigious greatneffe. , caufed

his fepulehre to be opened; and fonnd thac bis

body did- cemtaine. 6o-Cybitsinlength , -then

by preportion he thould be 10 Cubits or 15

foot in breadths9 foot for the length of his face,

3 foor for hjs thumb, whigh is neare the capa-
citie of the Coloffues at Rhodes. L
" Butbehold here a-fine fable of Symphoric -

+ Campefius, in his book intituled Hortus Galli-
cxs ,who fayes that intlie'Kingdome of Sicilie, -

- atthe foot of a mountaine .neare Trepase,in
‘opening the - foundation of'a houfe, they found
aCave djn Eyh{i*ch fga‘é’ faid 2’ Giant’, which beld
inftead of a ftaffe 3 great poft like the snaft of
Ship: gnd going tggm}w é‘ mopldered all
inte afhes,excepurhe, baneswhich emained of
anexcteding great mcale, hat s head
there might e cafily placed ’? qu‘ggggggqﬁqom,
and by ‘proportion it fhouid , feeme shat his
Jengsh was. 209 cubits ..qr. *,_gp.fou??a if- fie had,
Taid th fi‘  had been 3aq cubits in lengeh ,then
he mighthave made s pélecve that Neghs Ark -
was but great enoygh for fis fepalchre, .. . .

VWhacanbelievs that sy maneysrbad 20
: sagthfor.;ht’s&cc,iand;a

- iofe of 10 foot long? bur.g is very certgine that -

- therg  have been men;df very grear flamuse

asche h@lz Seriptures before witnefle ,. an

many Abchours worthy of belieferelate: Fo-

{ephus diofta in bis’ finft took of ‘the Indian
.Hiftoty,Ckap.19. a fate writer | Teporteth, that

K . - at
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at-Peris was found the bones of'a Giant, which
was 3 times greater than thefe of ours are, that .

is 18 foor, forit is ufually atributed to the

talleft ofdinary man in thefe our times buc 6
foot of length ; and Hiftories are' fullof the
defcription of other Giants of 9,10, and 13
foot of height , and ‘it hath been feen in our

‘times fome which - bave had fuch heights as

Oftbe gg‘n':? at the ’Palmf,ct Tr;p:,: at Bewles,
.o Pailemulegndathers. .

PHe: Mithemitickss ften findetti place in
- ™ fuadry Gamescoaid and affit the Game-

fters, though not unknowne uato them, hence '
by Mathenacicall principles, the games at Ten-
s mraybéaffitted, for'all the moving in it is

* by riglte lines and refle@ions. From whence

éamesicy that from the: dppearances of flat or
convek Glaffes ; the produion and refletion
of the' fpécies are explained ; is it not by right
lines? i chie fame proportion onemight fuffi-
¢ientty deliver the motion‘of # Ball of Bowle by
Geomegtical lings and angles. e

" But the exercif®, experience,and dexteritie 0f
the player feems miore'in this action thaa any

other. precepts: notwithftanding [ willdeliver

" herefome maximes, 'Which being reduced to

pradice, and joyned to expericace , will
e . i give
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- givea great advan-’
wage to thafe which - .

would make ufe of
‘_hém in ﬁ'l“:h gam- sy

<

§. Ol
"»n,ﬁnd ihe firft max -, 8
imeis thus: When Y i
Bowle touchethano-{- - ¢ ‘
ther Bowle or when; = . m- N

a trapftick ftriketh . ° o
the Ba‘;l,the.mo_ving“._". TR
oftheBallis madein ~ % - o T
4 vight Jine, which . - -~ oL
is drawne from the Centré.of the Bowle by the
poingof contingencie, . R
;" Sesofilly, in'all kinde wf fuch motion ; when

2 Ball orBowle rebounds, beit cither againft
wood, a wall, upona Drymime,a pavément,or

upan Racket ; the incident Angle is. alwayes ~,.. .

squall to the:Angle of refledtion.” .:0 i -

 Naow!following thefe-meximes; it is ¢afie to
‘sanclade;, firft,in what part of 'thedvood or
-walf, one may make the Bowle or -Bailgoto
refle@ or rebound, to fuch-a place.as one
Fo‘uld‘i ~Secondly, how ene may ¢afta ‘Bowle
upon another ,in fuch fort that the firft or the

fecond fHall go and megt with.the third , keep-

“ing the refletion gr Angle of inciderce equal.
Thirly, how one may touch a Bowle to fend

-t to'what part one pleafeth: fochand many ©

-other pradtices maybe done. At the exercifes at
Keylsthere muft be taken hegd that the motion

flack or diminifh by little and little 5-and
) may
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may benoted that the Maximes of refle@ions
~ cannot be exacly obferved bylocall siotion, as
.-in the beames of lightand of other qualities,
whereofit is neceflary to fupply it by induftry
or by firength, otherwife one may be fruftrated

inthacrefpe&, o

. o ProBrs wIXXIL. .
- Of theGame of [quare formes. .,

Vmbers havean admirable feérécie, di-
verfly applied , as beforein partis fhewed,
and hete | will fay fomething by wayof tranf-

mutation of aumbers. .- phEe it
Itis reported thar ava  certaine-paflage of 8
“fquaye forme , there were 4 gates oppéfite one
W ancsher ) that is, one in the middlé of each
. fide’;and thatchere were appoirited g men to
~ defend each front thékeof ), forie at the gates, 6
“che.bther at eachcorneror Angle, fothat each
Angleterved to affift twe faces of the fuare,
i necd réquired - ‘Now this fquare patfage be-
“ing thus Manred to haveeach fide. g, it hap-
- med that i Sonldiers eomming by,defiredof the
‘Governour of che paffage’; thacthey might be
- entéreditied into fervice:, who' tofd ‘them - he
~could:n6r ndmit of mote then 9, 'upon’ each
Afide of the fquare : thén 6ne of the Souldiers
‘being verfed in the Art of-numbers; faid, that
“if he would take chem into piy, they would ea-
“fily place themfelves amongit the t'eﬁ'a'ami yet

IS L AR S 4 VR YN cep
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keep ftill the order - ) '
of g,foréachfaceof . - .
the iquare to defend:

‘ | S 2 3"[2- 4 X u}
the Angles & Cates, |, L R
to which the GOver:“;@; :ﬂ—}]: 2@: |
nours agreed , and |——2—1 71
thefe Souldiers being :
there fome few weeks 22 f@: ;l—%ﬂ: ‘

al— e

liked not their (ervice * i
bat indeavoured to remove themfelves , and fo
Jaboured with fome of the the reft ; that each
of thefe foure Souldiers took away his cumrade
with him,and fo departed ; yet leftto defend
each fide of the paflage, and how may this be?
Iv’sanfwered thus , in the firft forme the men
wereas the figure e, then each ofthefe 4
Souldiers placed themfelves at each Gate , and
removing one man from each Angle to each
Gate, then would they bealfo 9 in each fide
according to the figure B. Laftly, thefe 4 Soul-
diers ac the Gates take away each one his Cum- .
rade , and placing two of thefe men which. are
at each Gateto each Angle, there will be flill g
for each fide of the fquare, according to the fi-
gure C. In like manner if there were 12 men,
how might theybe placed abouta fquare thae
the firft fide fhall have 3 every way, then dif:.
ordered , fo that they might be 4every way;and
laftly, being tranfported might makes every
way® & tlusis accogging tothe figures, F.G. H

) PROB . .

t
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‘PROBLEM. LXXIII. :

* Howto m;zke the fbring of & Viole fti‘tﬁél'y ﬂuke, :

.+ ‘withont any one tomching 2. .

P His isa miraclein mufick , yet eafi¢ to B¢

experimented. Take a Viole or other Iriffru-

. ment, and choofe two ftrings fo that thefé be

‘one between them ; make thefe two frings, a-
gree inonie’dnd the fAote tune : thenmove the
Viole-bowe uponthe greater ftring ; and you
fhall feea warder: forin the fanre time that

that fhakes which you playupon,the other will
likewife fenfibly fhaks without any one touch-
ing it; add it is miore admirable that the ftring
which s betwéen them will ‘not fliake at all:
andif you put the firft ftring to another tune or

. note, and loofing the pin of the ftring,or ftop= -

ping it with your firiger in any fret, the other
ftring will not fhake : and the fame will happen
ifyou take two Violes, and ftrike upon 4 ftring
of the oo, the ftring of the other will fenfibly*
fhake. . o ‘
- Now it may be demanded, how éonte$ this
fhaking, is itin the occult fympathie, oris it
in the ftrings being wound up to like notes or
tunes’,that fo ea ily the other may réceive the
impreffion of the aire , which is agitated or
moved by the fhaking or the trembling of the
other?& whence is it that the Viole-bowe mo-
ved upou the firt tring , doth inftantly in' the
fame time move the third firing;and rot the
fecond ?f thecaufe be not eicher in the firft or
fecond?I leave to othersto defcanton. - -
‘ . EXs
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EXAMINATION.
II\{ this Examination we have fimething
elfetoimagine than the bare [ympathie of
the Cords one 1o another : for firft there
ought to be confideredthe different effec? thas
it producesh by extention wpon one and the
© fame Cordin capacitie : then what mighs be
prodwced upon differéns Cords of lengsh and
bigne[sso make them accordin & wnifone of
octave, or (ome confort imtermediate : this
being naturally examined , it will be facik
tolay open a way to the knowledge of the srue
and immediate caufe of this noble and admi-
rable Phanomeny. Now this will [enfibly
appeare whenthe Cords are of equall lengshy
and greatneffe , and [etto an unifone, bus
when the Cords differ from their equalitie,
itwill be leffe fenfible : hence in one and the
fame Infirument ,Cords ar 4 unifone Zball e%-
cite or [bake more than that which s at an
octavo, gnd more than thofe which areof an
intermediate proportienall confort : as for
the other conforss they are not exempied,
theugh the cffectbe not o fenfible , yet more
inope than in another: and the experiment
‘will [eems more admirable intaking 2 Lates,.
- Viels,grci @ in [csting them to ome tune:for
" thenintonching the Cord of the oneis will
P ' ‘ ) S ) g ive



|

%328 | - Mahematicill Resrensise,
give a [enfible motion to the Cord of the .

- #her - avd nat onely [o bus alflo'a harmony.

A

T -

% Peowram, LXXUIL

-Of & &cﬁl! ;v.l:icb'contéine: three ﬁm;rdfl kin/t:of

liguor., alipus in at irie bung-hole , axd drawn
. owtat ome tap [everally withont
S mixtare.

Heveflel! is thus made ; iemuft be divided
™ inte three Cells for to conteine the three li--
Quors., whieh admit to be Sack, Claret, and
* White-wine: Now inthe burig-hole thereis an

Engine withthree pipes, each extending to his
Pproper Cell , into which there is put a broach or
funnell pierced in three places, in fuch fort, that
placing one of the holes right againft the pipe

. whichanfwereth unto him, the other tvvo pipes
are {topped;then vvhen itis full , turne thefun-_

nel, and then the former hole vvill be ftopped;

. and another open , tocalt in other vvine vvith-

out mrixing it vvith the other. »
Novv to dravv out alfo vvithout mixture at

- the bottome of the veffell there . muft be placed

a pipe or broach, vvhich may have three pipes;

“and a cock pierfed vvith threeholes fo arrifici-

ally done, that turning the cock , the whole

“vvhich antvvereth to fuch ofthe pipes that is

laced at the botcom,may iffuc forth fuch vvine
as belongeth to that pipe, & turning the Cock
to another pipe,the former hole vvil be ftopped d’
‘ o+ and
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and fo ther¢ williffue’ - -
forth another kinde <}
of wine without any. |
mixcures ; but thé' - £
Cocke may befoors"i: .
dered that there tay: [g ™
tome out-by it Wo = Wamd
wines togetherjoralt =~ ..o
threé kindes at ofice: - I
but it feems beft"

when thatin one veffll and atone Cocke, a

man may draw feverall kindes of wine; and
- which he pleafeth todrink. S e

| N -
L O

PROFLE MIXXY,
Cf bsivning-Glaffes. -~

vention of Prometbeirs how to ftedle fire from
Heaven, and bring it down'td the Earth ; this -«
isdone by a little round Glaffe, or made of -

make it Alamie, kindle Firé-brands to wake them =

- fteele, by which one maylight a. Candle ,and .

N
»

burne, melt Lead, Tinde, Gold ,andSilver , ia_
alirtle time : wich as greac eafg as chough it'had

been put into a Cruzet over a great fire. -

Have you not read of Archimedes of Syracwn, |

fspaho whenhe could not come tothe Ships =

of Ma-critsis which befieged that place to hin< _,

i

der and impeach cheir aproach, hie Bung huge,
ftones by Hi§ Ingittes to fink cheid into the Sea, -,

and transformcd himfelfe into Jupirer.thundei-
ingdowne from thie higheft Towers® of the"”
et . K Towgy

]

o e e
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Town, his thunder-bolts of lightning into the. -
Ships  caufing a- terrible  burning ; in def--
.. pite of Neptune and .
e e —— T~ -. his watery region: Zo--. _
- a— 2K\ mdry witneffeth that
— 8] Procime a brave Ma<;
<7 ‘ thematician ,-burned -
/. inthe fame manaer’
. the Ships of. Zitali--
" an, which wete come .
. « ;;v.' IR - to beﬁége C‘.’ﬁ"’”’“”
‘ woples and daily experience ‘may let you fee-
} - great effe@s of burning: for a Bowle of Cry~
- . ftall polifhed , or a Glaffe thicker inthe middle -
. .than at the edges; will burne exceedingly, nay
; a bottle full of water expofed to theSunne will
z burne;when the Sunne fhineth hot , and. chil-
dren ufé with a Glafle to burne Flies which are -
againtt the walles , and their fellowes cloaths. =
‘, ‘But thisis rothing totlee burning of thofe’
; - - Ghaffes which'are hollow , namely thofe which -
‘5 . aréof fleele well polithed,according toa' pa-
rabolicait or ovall fe&ion . A fphericall Glaffe,
or that which is according to the fegment of a-
Spheré, burnes veryeffe&ually about the fourth
part of the Diamerer ; notwithftanding the Pa-
raboli¢ and Ecliptick fe@ions have a great ef-
L © fe ¢ty which Glaffes ttie;rératcalfo"agiv'c{(e fi-
« - gufesrcprefented forthtoctheeye. =~
o The caufe of tltis burning is the nniting 6f
L - thebeames’ofthe Sunne, which heat migh-
o ilyinthe point ofconcoule or infiamgmagion, |
‘ T which’
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which iseither by: tranfmiffion or téﬂ:g'fiom.
Now it:s pleafant to behiold when one breach~
ezh in.the poing of concourfe ;- or throteth
femall duft therejorfprinkles vapours of hot wa-
ter in. that place ;? by which the Pyrimidall,
$aint,or point ofinflammanion is knowne! Now
fomig:Authors -promufe -to make Glaffes which,
fhaltburne a great diftance off ,"buc yet not
feen vulgarly produced, of which, if they were’

‘made, the Parabolic makes the greatelteffedt, .

and .is; generally held to. be the iavention. of
afrchimedesor Procins. ;

*" Mginws in the 5 Chap. of his Treatilé of,
Apberical | Glaffes, thewes how one may ferve, -
hinafelfewith acongave Glafle » 1o light. fire, in; .

the fhadow, or nearg fucha place where the
Sbane fhines fot, which is by help ofz flag
Glaffe, by which may be made a pertuffion of
the beames of the Sun iato the concave Glaffe,
dding unto it that it férves to good nfe to pug
ﬁm to a Mine, provided thatthe combuftiblé
matter be well - applyed before the concave
Glaffe ; in which Ne faies true : but becaufe al}

- the effe@ of the pradice depenlls . upon thé

lacing of the Gaffe and the Powder which be
fesebksnotof + 1 will delver bere 3 rule more
generall, ‘ '

' "Howone may place 2 Burning-glafle with his’
combiftible matter in fuchfore thatata éon-
vedient houre of the day, the Sun fhining, it
flialt cake five and burne : Now itis ¢értaine

BRI < SN 7S

L RN
vk
~

iy et ———— e o . a.
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thiit che “poine 6f inflamimatidn or burning ;{87
changed @s the Sun changeth'place §andnb
iitore nor'léffe ,‘than 'cthe' fHadow turhes about:
g{éfﬂy'le‘i_sf_d"l)‘jﬂl";"tbe‘tc’ﬂa’r'e have feghrdto |
e Suns mation, and his heighit 2hd place: a -
Bowle 6f Cr{ittall in thie (arive Mlace:that the zops:
dFthe ftyle is;and the Powder ot other combu-
. ftible mattér under the Meridian ; or hodre of
© F2,1,2,3,&ci drany other houre , wnid onder.
e Sunsaréh for that day: now the “Suhoe
comiming 16 the oure of 12, to 1,2,>,&e. the.
unne cafting his beames through the Cryftuid
“Bowle  willfire the matetiall or combaftible®
~ thing, whicli ‘éecs in the pbint of burring:the
© Wkcmhy beobfecved of ocher Barming-glatfes.
S vy by oo
-. EXAMINATION. . .
T i certaine in the firff-part of this Pro-
R-Glemeshas Conicall concave and [phericall
Glaffes, of whet matuer (acver., being placed
© Mrecesvedhebeames of the Sun will excire
bear ;and thidebeds s.fomuch vhe greasersby |
Bow winch it ls Weere the poins. of comcarfe or
influnidsior But thar Archinsedes or Prochis
did fire orbwne Shipps with fuch Gliffes,
shie ancicat Hiffories are Jilent, yea thefelves
. fay poshing . befides she greay diffigulic
tht doshappafe 3t in remopenc([e, .and the
matter thas she effeitus to work upen; Now
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& uamqn Glafle we fire things nmr
:imi frm' w}':i’;bﬁ jéemx 'z’:ff ﬁml t‘}
Yuck which ave liffe vead, 1o do it at aferrg
reqreriftance, 4\;74 [a by, r:lat:on ]o:m de?
'ﬁ'v« tothe Warld ) [4ppo¥‘ mmt&ut wm
- hee e dﬂl{til( agt1en t/m we [ay th
3"1 %;’fm 1o take: umg the m«;f excellen
Aand a tnblr e :[I:w wluri in-Burnin =
&ld[:; éut to em tée 'wmc?] a{ A;mqmt
-.and trutb of Hz,ﬂor and

touching tp» '
Burne at a,grutz{ ance, 4&- aidof /ome o

AR

ﬁuaéﬁlutd] mxpaff bles, 4 J tlm the P45 o

ngd:u/? and Owajl GI‘E‘*‘ mre qf Ar.
chimedcs and Proclus invention is mic

uncertaine : for befires:thecondynition of
[uchré baffes, they-are mere difficuls than the.
obtufe concave onesure 5 andfurther; they.
Bafh nos a gueat hxarbutmeere at. bm, forsf
dnbe caft farreoff, the effec islittle, and the.
deapimenke, or ovkarmife. furh Gh[fc: m:ﬁ
ke ‘gheatly cxtma&d tocontr act many beamcd-
svdnhdfe a[ufficient quantityof beames i#

PArabb’tmL*and Cénicall Glaﬂ}} ‘she pam: ‘ |

ofz mmmt;oﬁ aug!]t 18 comcap. ina. omt,
Which s very difficali 10 be dane.in adue prow
portson. Moreover if theplacg be farre re-
mote, as is o{d\&:fm: fucha Glaffe

Aanmt ‘68 hlﬁ augrm mchmzm of
SRS -4t Tan., v..,ﬁb)

i

/
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{he Sumne, by wlml) the, r}fcﬁ of burning i
dzmwzﬁnd by rc@[n of : wubmfc of M:
Sunm-&wmn. , of
Ard bere viay be mdm tbe laft part
ybu Probleme, ;Vb” by riafon of 0b[iff‘t:: if
ym' plaine Gla[]e bg por Jufficient,a ecornd
lﬂ'caﬂ 6&4 5}(4’10 belp it: that foif b

ome fimp Jom 18 ¢anrot be doné, yet

' a’oublt re ﬂu‘?m: she Sunebeames may be

f infp 11’4 ﬁud chmc or Mine, an(
shon ﬁ the be_ﬂeéhd beapns mthiscafe be
ﬂml' it'n ;ma ‘fit ambu/hlzle mattex n
wtﬂ ot ﬂu ¢ 10 a’a ti:uf«ﬁ?

'~.-~ -\

c ey

- P"G“E“ \L‘X'kg - *b o
" Costutuing mary pleans: Rucftoss
°f‘4'tfhl¢tldg. Yo e

] W:!tpot mfmm this Frob}emc that wimh

is dx?wm from the Greek Epigrams’, but
fropofing, ftion. ummcdna;dy wxll‘.gave
the anmggcggnhom ﬂ&ymgto fhew -the
anner how they are anfwered ; inthis] will

ot be ned tot e(;rcck tearms , whichJ : ac-
-~ covntnot proper to this plagg neuherxo mi

gurpofe et thofe read -that will Digpbiapte
¢ bewbeliges vpon Eu Iiae and otbgrs, an tht?
may be fa tisfred”
- Qf tbe zﬁadmym. ST
’T happcried shat the Mule and the A‘ﬂ'c\apon
aday makmg a voyage cach ot them carried
‘.
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-a Barrell¥full of Wine : now the lafie Affe felt
‘her felfe over-loaden; complained and bowed
under her burchen; which thr Mule fecing faid
_unto her being aangry , (for it wasinthe time’
whenbeafls fpake) I‘hou great; Ee, wherefore
“complaineft thou 2 if I had.bur ogely one mey-
fure of that which thou carrieft, ‘1 fhould
loaden twice as much as thou art, and if
fhould give a meafure of my loading to theg,
yet my burthen would be as mucb as thine. .
Now how many meafures did ¢ach of them
' ‘carry ? Anfwer, the Mule did carry 7 meafures,
-and the Affe 5meafures forif the Mule had
-one of che meafresiof the Afkes loading, then
the Mule would - have 8 meafures, which ¥
double to 4,and Fiving one to the Aﬁ'e cach of
them would have. equall hurthcns 1o wit,, 6
meafures, apigce. - 3

of the nmbemf S'wfd:m tlm fmxln hﬁre :

Omer bemg asked by oduc how many
-Grecian Souldiers came gam& Troy?who
Anfv&ered him thus; The Grecians, faid Homer,
‘made 7 ﬁres.or had 7 Kitchins, and before eves
ry fite; or in every Kitchin there were-5a broas _
ches tubtiing to rof a grearquantigie of Aefh’,
andeacts broach had meat enough to facisfis
9oamedt i now judge.how many men there
might be.. Anfwer, 31500, that s thrcqhum
dred and fifteen thoufand men, which iscleare

by mulciplying 7 l;y so , and the. produ& by
. 9°omakcs the fai 315000 ‘ .
- of
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i

L gfthemewber of Crowmes thar - ..

C A twomenbad,
Ce e i .
“Iohn and £ bad certaine number of crowns:
13 Jobn faid to' Peter , I you give me 10 of your
yrownes;1{hall have thiree tifaes as much as you
ave: but Peter faid to Jobwr, ¥ you giveme 1p
‘of your croiwriés 1 fhalt have 5 timesas muchas
of hiave » liow much’ had'edch ¢f them2: An-
fwere, Fobn bad 15 crownes and s fevenths of a
€rowne, and 'Perer had 18 crownes, and 4 fe-
Kenthsof acrowne. Forif you adde 10 of Pe-
fers crownes to'thofe of: fobas,then fhould - Fekn
%have 25 cfownesand § ‘fevegths of 4 crowne, -
“hich is tripleito'that of Pe®s, viz. €,-and 3
Yevehths ’: and Fobw givitigro to Perer; Peres
ghould have then 28 crownes-, and- 4 fevenths -
of'a cyowne, which is Dwisrapla , or 5 tines as
much as Jen had lefe, ziz.y crownes and 5 fe~
yenths; ! ol R I S P O S
¢ 'nlikedbannor two Gareefters playing toge- :
ther | -4:uid B afrer pRy oo faid 0.3, Give
e 2.croWnks.of thy mohey 5 4nd 1 fhall have
" twicd as muet as chiou. haft : and - & fRid-to 4,
Givéme pierownes of thy Boney, nd § thall
bave 4 tirhdsas much-asthou haft - wow how
- much had: cach ? Anfwler, £ had 3 aad 5. fev
Yentles,ahd 5 had 4 6 feventhes,. {57 .

St e

aird
v T Ay oy N DU
e ; e IR ol

R NS O PR S L

Abog



O Mahemgtical By i 137

46014} thc L'”(rt o},mb'f}r} '

SOme one askcd a Nathemacian whata

clocke it was ; who anfwered thatthe reft of
the day is, fonre thirds of that which is paft:

now jud se what a clockit is. Anfwer, if the
daywmaccordmg 1o the Jewes 2nd ancient
Roemanes , whichmace it alwayes to berz

_ houres, it was then the s houre, and one fe-

venth of an houce , fa' these remamed of the

‘whole day 6% that is,.6 houres, and 6 fcventbs

of an hour.Now if youtake the ¢ Jofsy ikisy’ or

1 and §-7,which multipled by 4 makes 6and §, -

wh:ch is the remainder of the day,as before: but
if the day had beerfzq haures, thenthe henre
‘had been 20 of theclock.and two feventhes of
‘2 lwu:e whxch is ﬁound aur by dmdmg 13,
or24 by;.

Theremight have bcea dded many curious.
propofitionsin this kinde ,but they .vvould be
t0e dfficult for the thoft part of peoplc ther¢~
forc 1 hgve ommed tbem, )

Qf Pylnapra bis S choller: :
7'tbdg¢ra being -asked what ougxber of
Schollers he had , anfvvered, that halfe of

them ftudied Matbcmmky , thg fourth part

Phyfick , thefeventh:..part Réthorick , and be-

fideshe b,a;l 3 vvomen ; novv judge you faith

hehovy many SchollersT have. Anfvver,he had

Tn all 28, the l halfe of: vvhxch is14, the qnars:;-
o

i

e
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- of which s 7\ e *
- which 14, 7,;71'2"0
3to make up the 285

oftbemmlm-afJ pkr gmn ariang
. the Graces :;Pnd the Mufes. . J

THe three Grace: carrymg Apples upon 2

day’, the one as many as. the other, met
- with the 9 Mufes', who asked of them fome
1'ofthett’ Apples; fo eachof the Graces gave to
*each 6f the Mufes ahke, and the diftributian
"being made , they found that the Graces & the
« Mufeshad uneas maoy astheother:: Theque-
ftionis iow many Apples cach Grace had,and
‘how: many they gave to each Mufe2- To an-
~fvver the geuttion, joyne the number of Graces
and Mafes together vvhich makes. 12 , and. 0
-many Apples had each Grace : Novy miy yan
take the’double mple &c. of 12 thatis 24, 36,
-&c. conditiondlly ,that if each Geace-had buc
12, thénimy sherebe atiotted ta :each Mufe
.but ene onely; if 24,thedroeach 3 Apples, of
26,then to each Mufe 3 Apples, and fo the di-
ftribution being made; they havea li’&e numbcr,
that is bné asmany asthe other :

2 o .,
PP PN

o theTeﬁmwhﬁ'mlldfx* o
f dysdg Fathers <270 't""
1 il fathcrfcfc thouﬁmd Crbwnés a-
A % “g {t his tyvo c@ddrtn thie one’ bemg
l gmmate, and theother 4 Baftard; conditio-
‘ nally
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*sially that the fifth partwhich his legittimate
Sonne fhotld bave, fFovld exceed by 10, the
“fourth partofthat which tke Beftard ‘fhould
“have: what'was each o ries part ¥ Anfwer,the
Tegitimare S onne had ¢54 crownes ‘and J,and -
the Biftatd 422 crownes and 3 new the- fifth
art of §77 and 7 ninthesis 1 g aud §, and the
“E’)bnh part of 42 and }i4 105 and §, whichis
Jeflethen 15 §by 10, according .to the Will'
of she Toffagors- - -° -
Ve Tras PRI B
NN ::f;.th,‘?'Cﬂg‘yOfC?’ﬁ/.ﬁﬁ;v o
Cg.fq;g;?ye 10 the Temple of the Cods'fix
“Cups of Gold whi ¢k we,ghee tegether cdo
Drammes, buceach cup was I eavier one ‘than
“anather by one Dram = Fow much did ¢ach of
‘them therefore weigh? 7 nfwer ke £11t  ¢igh-
-¢d 102 Drammes and-a halfe ; the fécond:1é1
Drammes and 2 Ealf¢, the third 10 Drammes
and 3 ,the fourth ¢9. a halfe, the fifth of &'a
Balfe; and the fixt Cup weighed g Praminés
and a halfe . which togethier makes 6¢6 Dranis
ashgfore. .. - .. .. L
O Apples,
Cﬁpt‘: chql:;plaiqed_ to hli;s, mother that ft‘he
. Muftshad taken- dway biis Apples, (i, fai
e, took from nie theé fifth parmgcp‘ t‘f
1welfch pare, 7 balia the cighth parc; Medpamens
‘the wwentieth part ;- Esures the feventh .pas,
T evpommethé fourth-part , Polybymmia took 3~
Way 30, Vrewia 130 894 Calioe 300.40
B . " there
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- shere wyereleftme byt 5 Ap s.,gavv,l any-Had:
. hein-all at the firft?, L‘qpfw'gli';s 60- WW’
Therearcan infinienf [uch like queftions 4-
- giongfh the Greek Epigrams : ks sf moytdbe “uy-
- pleafapt b !xfff,(fftﬁtm.lg RE ly.adee one

 owore, gpdfiew. a generall rule for all sheref. .

: . OfaMaysdges | 1 .
" A Manvvas faid to paffe the fixth part of his
life. in childe-hood, the fourth part 1a his.
youth , the chird part in Manhood , and 18
eares befides in old.age : what might his Age
.be 2 thean(vver is, 72 yeares : vvhichand all o-
“thergis thusrefolved < multiply *{and ;: togo-
her , thatis, 6 by 4 makes 24, sdd thatagaige
“by.3 makes72/shen rake the chird part of 73,
_yvhich is 24,the fourch ﬁp{trb of it, vvhighis' 18,
.and the fixth part ofif vihichis r2ithefe addedd

,sagether make 54.vvhich taken from 72," refts.
rj?s’liiaﬁ' ided by s$g£9.°lsen' in clie %%tﬁwn)
8YeF. 1‘1%& muftipfied by che {iminé of the
RSy v 72{akes 72 the Anfyver S before.

Of the Lion of Bromzs Lq:e;{qﬁn APoun« - -
* suine with this E pigrammie.

sl b a md on Do S
DVryEmy rightieyeif Het vigter, pafle, T
.~V eam fill the Giftennein 3 gayes: if Llec ic
- paffeousafithy left eye, itvvill be flled in l;
dayestif it pafie.ous af my feerghe Ciftern vvill
 be g dayes a filling; bncif 1 lerche wuater pafle
- out of:my, atouch, i can filkthe Ciften gjtl\::)n u;l" 3
<l i {1 (LT
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houres: inwvhit tinre fhoald 1 fill it; if T poure -
forch the (vaderacall chepaffages atonce?
- TheGreeks ( the greatekt talkers in the

‘wydrid)varioufly apply “this queftion te divers
ftatues, and pipes of Fontaines : and the folus
tion is by the'Rire of 3, byageneralt Rule, or -
by Algtbra. They haveslfo in their Aurhols-
Liemanyother'quettions , but becaufe theyare |
fmdre proper ™o exercile,thian to recreate ehié fpis -
tit, ] pific chemover (as before) with filence,

O PRomizu LXXVIL

- Divrrrexeeliens dudndlhim&k‘:ayiim}
| . wpouGlafless ' :

T Here is naffling in the world fo begutifull as

> lights und nothing mare recreative to the .
fight, than Glaffes vvhich refle@ : thercforel
will novv, produck fome -experiments upoa
them,not thag 1 vvill dive into their depth(that
- were to {ag-opena myfterious thing)) but that

vvhich may delight enid récreate the (pirits: Ler

us fhppofe Therefore- thefe principles, upon
wvhich.is-buftc the demonfiracion of the appa-
sances which are madein all forc of Glafles.
Pidt;tbaﬁ;,ffc rayes or beames, -vvhich refled
upon 2 Gltfle ;makethe Angle of incident
equallto khelA ngle of Refle®ion , by the firft
Mﬁ%&apmk of Eme. .
Secondly,tharin all plain Glafles ;the Images |
. aefeeninghe:perpeadiculag linc to thie Glafle,
Lo Y L. a8
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njz Mabemi;'d‘ xzm'mu. 3

asfar wlthiqthe-"giafsfas the obje® is without ic. -

Thirdly, in Concave, or Gonves Glaffes the:
Imagesare feen intherighe line which paffeth
from the obje® and through the Cencre i the -

Andhere you are to underftand; that there is:
not meanconly thofe which'are ftnple Glafles
‘or Glaffes of {teele; bar all other-bodies, whick

- . mayreprefenc chevifiblelmage of :chings by

reafon of their refla®ion, as Wager, Marble,:
Mettal, or fuch like. Now take a Glaffe in vour
hand and make experiment upon that which -
followetch. = - oot ‘
 Experiosnt spon flae and plaine Glaffes:

" FIrft - a2 mancannot fee any.thing in thefe

* Glaffes,if re be not dire@ly and in a perpen -
dicular line before it , neicher can Be fee an obe~

" je@in thefe Glafes, if wbe not 1 fuch a place ;.

“tharmakssthe Angle of incidence eqall to the

Aigle of reflexion : cherefore wheaa Glaffe.
ftands upright , thatis., perpeadiculacto che
Horizen,you cannat fee that ‘which is above;
except ehie Glafle be placed down flat: and to-
fee that ot the right baad , you malt be on the
fefchand, &. - - . :

- Secondly, an image cannot befeen in a Glafs
ifit be not ruifed above the furfaceofit 5 o
place 1-Glafle upon a'wall, you YThall-fee mo-
thing which is upon the pluncof: the wall
add placeit upoa a Table of Horizoncal Plaime,
you (hall fec goching of chat. whidh: is upox
the Table. R Thirdly,

)
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_ Thirdly, ina plaine Glaffe all that is feene .

appeares or. feemes to fink behinde the Glafle,

asmuch as the image. is before the "Glafle,as
beforeisfaid., | . -

~ Fourthly,(asin watcr) _iGlaﬂ'c 'lyi\h'g downe
- flat,'or Horizontall, Towers, Trees, Men, or -

- agy height doth appeare, inverled or upfide .
downe ; and a Glaffe placed uprighe,the right
hand of the Jmage feemsto be the left, and the
lefc feemsto be the right.  Fifthly, will you fee

in a Chamber that which is done, in the ftreet, -

without being feen : then a Glafle muft be dif-
‘pofed , thactheline upon which the Jmages'
come on the Glaffe, make the Angleof “inci-
dence equall to that Angle of reflexion. .~ -

Sixtly, an height(as fuppofe D E.) may be , * &

- meafured by a plaine Glafle,as let the Glaffe be.
i G-placed downe uponthe ground , and jer the. ..
eye beacC. fo farre & .. g

removed from the = °
Gliffe thartheeyeat- . g
C. may fee the toppd el
of the Tower Einthe.””-
Angle or edge of thé .=~
. Glafs at 4 ,butinthe : .
! lincof reflexionC 4, . ¢
then meafure thedi- | |
ftance between your. | -
foot B,and the point
A& alfothe diftance

%

B— B 1
betweene the Glaffe 4, ind the'foor of the -

Tower D, viz.#D. Now as ofuen. 25 4 3 is -
found in 4D, {0 often doth the height of ther
. - Tower

4

N K . !
\ A 4 i
"\ S i
S 1|’\ .
IR~ o ¥l

v
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Tower E D ¢ontain the diftance from your éye
tothe foot, ziz. (" B for the Triangles 4,2,C,
and 4,D,E, are equal Triangles: thereforeas
B A.to 4D, {oC B, to E D,or alternately
asBA.toBCfo A DYoDE. o
_Seventhly, preferita Candle upona plaine
Glafe,and 1ook flaunting upon it , fo that the
 Candle and the Glaffe be neere in a right line,
you fhallfee 3,4,5, &c. images , from one and
the fome Candle. .* .~ '
Eighitly,take tvvo plaine Glaffes, and hold

- them dneagaintt the other,youfhall alternately

fee thein ofténtimes orie vvithinthe other’, yea
vvithin themfelves,agdine and againe. =~
Ninthly,ifyou hold a plaine Glaffe behinde
- your head,aad another before your face , you
* may feeche hinder part of your head, in chat
- Glaffe vvhich you hold before your face. _
* Tehthly, youmay.have a fine experiment if .
you plu«rmgp_:ﬂéﬂcs together 4 that they
makeatfacate arigle, and{o_thelefler the angle
is the'more apparances you thall fee the one di-
ved,theother inverfed, the one approaching,
and theotherretiring. .
Eleventhly,itisa vvonder & aftonifhment to
{ome;to fee vvichina Glaffe an Image vvithout
knovving from vvhenceit cariie, andit may be
donypa?y,y_ga,ycs;as place a Glafs higher than
thé eye of the beholder,and right againftit is
fote Image ; fo it refteth’ not iipon the behol-
der , bucdoth calt the Image upvvards. “Then
Plactanothet objed, fothat it refledt, or ca;{t
‘ o ' . - the

i
N
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the Image downeward to the eye of the {pe&a-
tor, without, perceiving it being hid behinde
fomething, for thea the Glaffe will repreferta
qQuite contrary thing , -cither that which is -
before the Glaffe, or that whichis about it | to -
wit,the other hidden obje&. L
~ Twelfthly, if there be ingraved behinde the
backfide ofa Glaffe, or drawne any Image up-
on it it wil] appeare before asan Image, with- °
out azy appearance: or'portraidure to be per-
ceived. - . b

-

EXAMINATION.

TH:& 12 Article of ingraving -an Image behinde

the Glafle, will be of wo great confequence | be-
canfe the lincaments will [eems [o obfcure,but if there
were painted fome Image | andthen that covered ac-
cording to the ufwall covering of Glafles bebinde,
and fo made up like an ordinary losking-Glaffe b=
ving an Image in the midale in this refpett it would
be [ufficiently pleafant: andthat which wowld ad-
mivethe ignorant | and able to exercife the moft’
[ustilleft | andthat principally if the Glaffe be in
an obfcure place, and the light which 15 given toit
be fomewhat farre off .

Lace a Glaffe neare the floor of a Chambers

& make a hole through the place under the
Glaffe, fo that thofe which are below may not
perceive it,and ‘difpofea Il:righ: Image. tmd;t
: o S S the
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~ the hole fo thatit may caft his fpecies upon the
Glaffe, and it will caufe admimn tgothdfe
“which are below that know not the caufe; The
fame may be doneby placing the Image ina’
Chamber adjoyning , and fo make it to be
feenupon the fide of the Wall.  * K
- 14 Inthefe Channel-Images which thew one-
fide a deaths head, & another fide a faire face:
and right before fome other thing : itisa shing
evident, that fetting a plaine Glafle fidewife to
this Image you fhall fecitina contrary thing ,
then that which was prefented before 2'dtwilse.
15 Laftly, it is a fine fecret to prefent unto a
plaine Glaffe writing with fuch induftry, chat
one may read itin the Glaffe, and yet out of
_ the Glaff: there is nothing to be known, which
will chus happen, if the writing be writ back-
ward : but that which is more ftrange, to thew
a kinde of writing to a plaine Glaffe,it fhall ap-
pear anotherkinde of writing both againft fenfe ’
and forme, asif there were prefented to the -
. Glaffe WEL .it would fhew it MET; if it were
written thus M1V , and prefented to the Glafle,
it would appeare thus VIM; for in the firft, if
the Glaffe ly flac , thenthe things are inverfed
that are perpendicular tothe Glafs,if the Glafs
and the obje& be upright then that on the righe
hand, is turned to che left ,as in the lacter.
- And here I ceafe to {peak further of thefe
plaine Glafles, either of the Admirable muiti-
plications, or appearances, which is madeina

gteat number of them;for to content thefight -
: - in
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40 this p articul ar, oné muft have recourfe to the
Cabinets of great Perfonages who incrich
themfelves wich moft beautifull ones.

Ex perinsents wpon Gibbous ,or comve x
Sphericall Glaffes.

-J F they bein the forme of a Bowle, or partof
.“a great Globe of Glafle, thete is fingular con-
tentment to contemplate on them. - ‘
Firftybecaufe they prefent the obje&s lefle
dnd more gracious,and by hovv much more the
Images are feparated from the Glaffe, by fo
much the more they diminith'in Magnitude,
Secondly , they that thew the Images plait-
ing , or foulding, which ié very pleafant , ef-
- pecially whenthe Glaffzis placed downe, and
\ behold in it fome Blanching, feeling, &c. The
' upper part of a Gallerie, the porch of a Hall,
&c.for they will be reprefented as a gréa: veffel
«.having more belly in the middle then at the
two ends , and Pofts, and Joifts of Timber will -
feemeas Circles. -
Thirdly, thdt which ravifheth che {pirits,by
the eye, and which thamgs the belt perfpe&ive
Paintingthat a Painter can make , is the bean-
tifull contra@ion of the Images, that appeare
within the fphericity of thefe {mall Glaffes:for
prefent the Glaffeto the lower end of a Gal-
arie, or at the Coraer of a great Court: full of
+ Prople ; or towards a great ftreet, Church, for-
. cification, an Army ofen, to a whole Cittie ;
all the faice Architecture, Ifmd appearances w;t:
: 2"
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 be feene contra@®ed within the circuit of the
- Glaffe with fuch vartetie of Colours, and di-
ftin&ions in the leffer parts, that1 know not
inthe world what is more agreeable to the
fight,and pleafantto behold,in which you will
not have an exa& proportion, byt it will be va-
riable, according to the difta nce of the Obje&
from the Glaffe. : o
Exptriments wpon bollow, or Concave .
B : Jphericall Glaffes. -
I Have heretofore f{poken how . they may
burne, being made of Glaffe , or Metall it re-
" maines now that I deliver fome pleafant ufes
ofthem, which they reprefent unto-our fight,
and fo much the more notableit will be, by
“ How much the greater the Glaffeis, and the
Globe from whence itis extra&ed for it muft
in proportion as afegment of fome be made
circle or orbe. '

SHddsbdbbdddds

-EXAMINATION.
I N thiswe may obferve that a feition of 2.3. or 4.
. " Inchesindiameter ,may be (egments of [pheres
© of 2. 3. ar 4. foot .nay of [o many fadome , for it s
“certaime that among [t thofe which comprebend &
 great portion of 4 lefler [phere , and _thefe Which
‘comprebend a little egment of & great [pheere,‘whe-
ther they be equall or not in feétion, there will bap-
pen anevident difference in one and the [ame expe-
B e R . ., . Coweete ,r"m"

—ov
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riment, in the number, [ituation , quantitie | and”
figmre of the Images of anc or wany different objeits
_andin barning there is & great differemce. -
VI Aginm,ina little Trakate that he had up- '
on thefe- Glaffes , witneffech of himfelfe
that he hath caufed many to be -polifhed for
fundry great Lords of Jrly , and Germanie,
which were fegments of Globes of 2. 3”and 4.
foot diatheter ;and I wifh you had fome fuch
like to fee the experiments of that which fol-
foweth ;itis not difficultto have fuch made,
or bought here in Town, the contentment here-
in would beare with the coft. ‘ o

{ -+ -.; EXAMINATION. - ;

Oxching Maginus he hath nothing aydedms-to
‘,{ . the knowledge ofthe truth by his extrait omt of
Vitellius, bnt leftit = expeflong it from otbers, ra=
ther than 10 be plunged inthe fearch of it bimfelfe '
: tfe&ing, vather the Jorging of the matter | and
| compefition of the Glaffes, than Gesmetrically to \
efablifh their effefts. o , o

. W 'Irft therefore in concave Glaffes,the Images
/' are feene fometimes upon the furface of the
| Glaffes, fometimes as though they were with-
_ initand behind~ it; deeply funk into it, fome-
. times they are feene before, and without che
. Glaffe,fometimes between the objec and the
' L3 . T Glaffe;
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G laffe:fometimes in the place of the Eye,fome-
times farther from the Glafle thenthe obje&
is: which comes to paffe by reafon of the di-

vers concourfe of the beames,and change of the
place of the Images in the !inepf_':yrcﬂé_&i_qnt -

3an2asantanaanasn daaaRA

EXAMINATION.

T He velation of thefe appearances paffe curyent
among 2 moft mon | but becanfe the curioms
way et receive prejwdice in their experiments,
[fomerbing cught to be [aid thereof 10 give it amoxe
liwelytonch: in thetrue casfesof thefe appearances,
1 the firft place it 55 impoffible thas the Intage can
be uponthe fwrface of the Glafle, andit 5 a prin-
cipall pont 1o declare truly 1n whichplace the 1-
mage & feen in the Glafle : thafe that are mere

" dearned m Opticall knowtedge affirme the comrary,

and ratnre it felfe grves st a certaive place accord-
ing 16 ils pofition , being alwayes [eenin the line o

reflcétion, which Alhazen, Vitellius , and others
full of grear knowledge , have confirmed by their

 winigs: batiniheir particular they were tos

puch oceupied by the antherity of the Anciemts who
were not [ufficiemtly circum|pelt inexperience, u
svhuch the principles of this (ubjelt ought to be buils,
- @nd fearched not fully intothe true casfe of thefe
gppearances, [eeing they leave umeo pofferitics man
Jalfitiesin their uritings, andibefe that fobowed
o ' : thesy
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shem for themoft part fellinto the like errors.
Asfor the Jmagesto bide in the eye, it canot be
but is impoyptinens and abfurd;bus it followerhthar,
by bow much seerer the objelt approacherh toile
Glaffe, by fomuch the more the appearasices [cem
10 come t0 the eye 2 and if the eye be without she
posnt of concowrfe, and the objiét alfo 5 aslong as
the objett approacherbibereto, the reprefemation of
the Ymage cometh neeretbecye , but p:ffing the
- poist_of comcourfe it goes back agamne :thefe ap-
pearancesthus  approachimg 4% wet a lintle aftc-
wifbthofeswhich are ignorant of the canfe : they
areinverfed, if the eye be withont the pomt of 6on-
conr (¢ untill the objelt be wahin, but contrarily if
the eye be between the pomt of concowrfe and the
Glaffe , then the Jmages are direét: and if the
eye or the objelt besn the point of concourfe , the
-Glaflewillbe emlightensd, and the Jmages confn -
Jed, awd if there weve but afpark of fire o the [4id
point of concourfe , all the Glaflewonld [eeme a
buruing fire-brand, and we dare fay st wonld oc-
curre withowt chance,and sn the night be the moit
certaine and [ubislef? light 1has can be, ifacandle
were placed theye. And whefoever [ball ewter into
the [earchof the truh of new experimients in this
[wbiedt  without donbe- he will corfirme what we
bere [peak of: & will finde new lsghts with a con-
veniable pofitson tothe Glafle,be will have reflehi-
on of quantitees of truth,and fine fecretsin nature, .’
yet wor kzown, whsch he mn{L eafily comprehend
MY N
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 if be have but anindifferexs fight , and may affure
- himfelfe shas the Images cannot. exceed the fight .
nor tromble it , & thing too much abjurd ts masuve.
- And it 35 an abfolute verity in this [cience , thas
the eye being once placed in the line of refieition of
any objelt (and moved in the [ame line: the obeét is
[eene smave andthe fame place smmssable; or if the,
~ Jmage and she eye movein their owse lines , the re-
pre[emtation in the Giafle, [eemes to snveft it felfe
continwally with & different figure. o
N Ow the image comming thus to the eye ,
thofe which know not the fecret, draw
their fword when theyfee an Image thus to.iffue
out of the Glaffe, or a Piftoll wﬁich fome one
holds behinde : and fome Glaffes will thew a
fword wholly drawne out , feparated from -the
-Glafle, as though it were intheaire : and it is
daily exercifed , thata roan may touch the I-
_ mage of his hand or his face out of the Glaffe,
which comes out the farther, by how much the
Glaffe is.great and the Centre remote. -

¢ N -

P

AN

" EXAMINATION.. :

Ow that 4 Piftoll being prefented to aGlaffe be-

- % binde a mwan, [bonld come out of the Glafle, and
 make bim afraid that fands before, (ceming to fhoit

 wtbigs, this cannes be : forwo ebjelt whatfocver
L S prefesed

(,,
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prefented.co acomcave Glaffe , ifit be motmeever vo
the Glaffe then sthe cye %-, it cames motout tothe :
fight of the parey; therefore bemeeds not feare that
swhich s [asd tobe behinde bis back, and comes ons.
of the Glaffe; for if it doth come ont , it.muft them
wecef[arsly be before bis face | (o in a concave Glaffe
whofe Centre is fayre remote ,of 4 fword, fick ,or
fuch like be prefemedrotheGlaffe, st (balltorally be
Jeento comeforth of the Glaffe and all the hand tha
bolds it. Andbere generallynase.shat sf an Image
© e feento sffucont of the Glaffe tocomse towards ti_e
face of any one that fLands by, the objclt (hall be
Ukewife feen 10 thruft sowdrds that face in the Glafs
and may eafilybe knowne 10 4ll the flanders by : fo
many per[ons [fanding before aGlaffesf ome of the
companyt ake a[word,and wonld make it iffue forsh
towards any other thar $tands there : let bim. chufe
bis Image inthe Gls[fe and carryihe fword right
towardsst and ihe effelt will follow. In like man- -
per oneshand bemg pre(ented so the Gloffe as it 7
throuft towards the Cemtve, fothe reprejemsation of
it comes towards st and [0 the hands will [eema to
be wusted, or totouch ome pmother. .

FRom which may be concluded , if fucha
Glaffe be placed at the feeling or planching
ofa Hall, fo that the face be Hirieonrall and
.look. downward ; one may fec underitasit
were a man hanging by the feet , and ifthere
were many placed fo; one could not enter into
that place without great feare or fcaring : for
o ' one
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one fhould fec many menin the aire as if they

were hanging by the feet.

| bbddbdddddd

EXAMINATION. ~

TOncbinga Glaffe qed ar afecling or plas-
" L ching ,that omemay [ec 4 man hang by the
feet 1nthe aire and fo m vy Glafles | many men
may be [een:wathout cantion this s very abfurd the
for if the Glaffe or Glafles be mot fo greas thae
~Centre of the [pbeare uponwhich it was made, ex-
tend nit meere to she bead of bim that s wnder it st
willnot pleajantly appeare , andshongh the Glafle
fhou!d be of that capacity that the Centie did ex-
tend [o fa-ve, yet will not the Images be [eene to
thews which a¢ from the Glafle but on:y te thofe

" which arc under s, or necre untast : and ta theps &

wifl not ably appeare and st wonld bemoft admi-
rableso have aGalleric vaxlicd over with fuch
‘Glaffes which would worderfully affomfb any ome
that enters o ¢t : for 4l the things 1n the G allery
wonld be [een r0 hang s the aire and you could not

- walk withow: inciuntersng airic apparitions.

Econdly ; in flat or plaine Glaffes the Image
isfeenequall to his obje&, and to repre.
-fent a whole man, there ought to be a Glafle a9
.greatasthe Imageis: In convex Glaffes the I
‘mages are feen alwaics lefle, in concave Glaffes
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_ they may be feen greater or leffer , but not truly
proportionable , by reafon the diverfe reflexi~
- ons which contradts or inlargeth the Species :
when the eye is between the Centreand the
furface of the Glaffe; the lmageappeares fome-
times very great arid deformed,and thofe which
have butthe appearance of the ‘beginning of a
beard on their chinne , may cheare up them-
felvesta fee they have a great beard; thofe that
feeme-to be faire will thiuft away the Glaffe
with defpight, becaufe it will transforme their
beauty: thofe that put their hand tothe Glaffe
vvillfeeme to have the hand of a. Giant, and if
~ one puts his finger to the Glafle st vvill be feen
asa great Pyramide of flefh, inverfed againft
his finger. . .
Thirdly, it is a thing. admirable that the eye
being approached to the point of concounrfe of
the Glafle , there vvill be feen nothjng: but an
intermixture or copfufion : but retiring back a
flictle from that point, ( becaufe the rayesdo
theremeet,)be fhall fee his Image inverfed,
having his head belovy and his feet above. -
Fourthly, the divers appearances canfed by
the motion of objects, either retiring or ap-
proaching : whether they turneto the righe -
bhand or to theleft hand, whether the Glaffe
- | be hungagainft a wall, or whether it be placed
upon a Pavement, asalfo whatmay be repre-
fented by the mutuall afpe of concave Glaffes
with plaine and convex Glafles :but ] will with
filence paffe them over , only fay fomething of
" two rare experiments more as followeth. ,
' ", The
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_ Thefirftis toreprefent by help of the Sun,
_fuch lecters as one would upon the front of a
houfe: fo thatone m1yread them : AMigimr
doth deliver the way thus. Write the Letters,
faith he fufficieutly bigge, but inverfed upon
 the furface of the Glaffe, with fome kinde.of
~colour,or thefeletters may be written with wax,
(the cafier to be taken-out againe:: ) for-then
placing the Glaffetothe Sunne ,the letters
which are written there will be reverberated o
refle&ed upon the Wall:: hence it was perhaps
that Pyrbageras did promife with this invention
to write upon the Mogne. o »
'Ththe fecond place,how a man may fundry
wayes help himfelfe with fuch a Glaffe , with a
lighted Torch or Candle, placedin the point -
of concourfe or inflammation, which is neare
the fourth part of the Diameter: for by this-
meanes the light of the Candle will be reverbe-
rated intothe Glaffe , and vvill be caft back a-
gaine very farre by parrallel lines. , making fo-
great a. hght that one may clearly fee that
vvhich is done farre off, yeain the campofan
Enemie ¢and thofe which fhall fee the Glaffe a
farre off, will think they feea Silver Bafin in-
lightened, or a fire more refplendent then the
Torch. Itischis way that thereare madecer-
taine Lanthorns which -dazell the eyes of thofe
which come againft them; yetit ferves fingu-
Iar well to enlighten thofe which carry them , -
accom modating a Candle with a little ‘hollow
Glaffes fo that it may fuccefively be applyed
to the point of inflammation. S Io

N\
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Inlike manner by this refle@®ed light, .one

may reade farre off, provided that the letters be

indifferent great,as an Epitaph placed high , or

ina place. obfcure ; or ‘the lettér ofa friend

- which dares not approach without perill or fuf-
pition. - . :

EXAMINATION.

T ‘His will be [carce [enfible spona wall remote

" fromthe Glafle, andbut indifferently feew mpon

awall which is nedre the Glafle, and Withall it muff
. bein obfcwritie or foadowed | or elfe it will mor-be
feen. Tocaft light inshe wight toa place remote
With a C andle placed in the point of conconrfe or ine
flammation , is one of the moft notableft properties.
- “which can be fhewne ina concave -Glafle : for if in
the peint of inflammation of & parabolicall [ection, a
Cundlebe placed , the light will be reflefied by pa~
rallel lines,as & columne or ( ylinder ; bnt in the
[phericall feltion it ss defective in part | the beamses
being mot wnited i atte point , but fomewhat [catte-
ring s #otwithanding st cafteth avery great beans
tifull Iigbt. R .

“aftly , thofe which feare to Hurt their fight
L by the approach of Lampes or Candles,
- may by this artificeplace at fome corher gf a
Chamber,a Lamp with a hollow Glaffc behindé

| -
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it which will commodioufly refle& the light

upona Tabke ;or to 2 place affigned : fo thac

the Glaffe be fomewhat raifed to make the
light tg ftrecke upon the Table with fharp
Angles, as the Sunae doth when ic is but a liccle

clevated above the Horizan, for this light fhall

- exceed the light of many Candles placed inthe

Roome,and be more pleafant to the fight of
. him chatufeth it.

) - Of other Glaffes of pleafure.
:Flr/}, the Columnary and Pyramidall Glafes
‘thatare contained uader right lines , do

reprefent the /magesas plaine Glafes do;and
iftheybe bowing, then they reprefent the -

. mage, asche concave and convex Glafes doe.

Secondly, thofe Glaffes which are plaine, but -

" have alcents of Angels in the middle, will

fhew one to have foure Eyes, two Mouthes,

' two Nofes, & c, o .

333308880088 080ssassasss
EXAMINATION.

H:fe expzriments will be found different aca

- 6arding to the diverfe meeting of the Glafles |

_iwhich commanly are made [cuing-wife at the end ,

“bvwhich there will be two divers [uperficies snthe
Glafle,making the-cxterionr -Angle fomewbar

4 t&:ﬁd, at thi inserionr omely ane fuperficies , which

. may

<,
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maybe covered according to ordinary Glafles so |
canfe arefl xion s avd fo st will be bur one Glafle,
which by refr aétson according to che differems thick- -
neffe of the Glafle, and differeur Angles of the fon-
ing forme, do differentlyprefent the Images to the
eye, as foure eyes pwo montbes, two nofes; (ometimes
. three ¢yes one mowth, andone nofe , the ome large
and the other long , fometimes two eyes onely : with
“the month and the nofe deformed, whith the Glafle
‘(smspenetrable Jwill mot (bew. And if there be an in- -
 teriour [olid Angle, according tothe difference of
i, (a8 s it bemore[harp) theve will be yeprefented
two dift it donble Images, that %, 1wo emtsre Vi,
fages and as the Angle i open | by [o mnch the:
mere the double Images will reunite and. enter one
within another , which woill prefens fometimesa
whole vifage extended at large, 1o have fowre cyes,
w0 wofes, and: 1wo mouthes : and by moving the.
Glaffe the Angle willvamyfb , and o the two [u-
perficies willbe turnedinto one , and the dwplicity
of Insageswill alfo varifhand appeare but one ome-
Uy : andthis 15 cafily experimesited wsth swo litsle”
Glaflesof steel, or fuch like fo umted , that shey
make divers Anglesandinclatsons. )
‘ \ . : 3
THirdly ,thereare Glaffes which make men’
feeme pale, red, and coloured indiverfeman-'
ners, which is caufed by the dye of the Glaffe 5’
or the diverfe vefraion of the Species: ‘aad
thofe which are made of Silwer,Latine , Stecle: i
e, do give the Jwages a diverfe colour_allic::« :
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Inwhich one may fec that the appedrances by :

" fomeare made fairer ,younger orolder than

they are éand contrarily others will make them

fouleand deformed: and give thema contrary
vifage : for if a Glaffe be cut as it may be,or if
many pieces of Glaffe be placed together to
makea conveniable reflexion : there might be
made of a Mole(asit were)a mountaine,of one
tlaire a Tree, AFly to be asan Elephant, butl
fhould be too longif Ithould fay all chat whicks
might be faid upon the property of Glaffes. I
will therefore conclude this “difcourfe of the
properties of thefe Glafles with thefe fourere-
creative Problemes following. '

Pros1e M LXXVIIL

‘ 3 How to fbeww to ome that is Sufpitions, what iadome

= it amather Chamber or Roome: #otwithftand-
-4wg the iwterpofition of the wall.

Or the performance of this, there muft be
* placed threeGlaflesinthe two Chambers,
of which one of them fhall be tyed to-the plan-
- ching orfeeling , thatit may be conimon to
communicate the Species to each Glafle by re-
fle xion, there being left fome holeat 'the top
of the Wall againft the Glaffe to this end : the
ewo other Glaffes muft be placed againft the

wo Walls ac right Angles , as the figure here .

 fhewethat B.and (&
B ‘ = Then
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* Then the fight at E by the line of incidence
F &, thall fall upon the Glafle B 4, and tefle
upon the fupetticiesof the Glaffe B'C, inthe
poilt G;fdgthat ifthe  ~ ..
eyebe atG ,itthould - -
fee E;'and E would ¢
efle& uponthethird - |
Glassindic point H, . [ 7~
and :l}éfye thatisat HEC-

- L,wifl ffee the Iage - .
that i¢'at £ id'the | DR
‘poing of the: Cathiris -
which Image: fhall
epme to the'eye of o
‘the falpicious, vizeat * " 0 i i 0o
L.by help of the third Glafie , apon which i
‘made the fecond xeflexion, and fo brings ‘unto
1he eye the object, thougha wall be between

l‘.' . ‘ .L . e h
R PRI (orolarie. 1.

‘RY: this: invention >of reflections the: befie~
gers of a Towne may be feene upon the
Rampart: notwithftanding the Parapet,which .
the befieged may-do by placinga Glafle inthe
holtow of the Ditch,-and placing another- up«
“on the toppe of the wall, fo that thetine of in=
cidence comming:to the bottom: of the Ditch,
' make-an Angle equall to the Angleof reflexi-
‘on; then by ‘thisfitvation and reflexion, the
- “Jmigeof the befiegementwill be feen to him
‘wiuponthe Rimpare, - - .
o M Corea
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PR C‘oroiam v
BY wh:ch alfo may . be- mferred hbat the
fame reflexions may be fegima Reégnlar
‘Pol]go» and placing asmany Glaffes as there
. are ﬁdcs, counting two for one ;. for:then the
i ob je¢t being fet t.one of the Glaffes. + and the
' eye in the other, the Jmage will be feen caﬁly

Coroldm 3.

FArrhct, noththﬁandmg the mterpoﬁtton
. 7 of many Walls,Chambers, or Cabinets, one
" may fee that which paflesh through thé moft
remoteft of them, by placing of mary Glaffés
as there aye openings in the walls, making them
to receive the. incident angles. equall  thatis
p!acmg them in fuck fort by fome Gcometnczll
‘affiltant; that theincident points may” meet in
the middle of the Glaffes : but here allthe de-
fe& will be, that the Jmages paffing by foma-
«f reflexions - will be vcry Weak an ﬁ:m ob- |
fervables <7 -
g2l RN PKOBLEM. LXXIX

Hmm:L 4, Mmlm P ﬁrzl@ a mark, mt
‘_5: . Japkgng’towdrd.f zt,a,;exa&uon@ o
JREN M) W “"""I“‘f SR

AS let:hgqye bear Oand thcmatk p, plm:
3 pladre -Glafle perpenthular as A B. fo
the marke C fhall be fecqm Gatbm C 45 -wﬁ

-V“ X i
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,a:;d tbe lme of

now o
eflexion 1. D, :Qc —_—

to the' Musket ,

"y
S3o0X

let che Musket ‘E RN
upon a reft, be mg- N A
ved-teand fro untifl . . H:
itbe feen in thelline,:-: #1
0D, whichadmitto ~~* .*- |
be HG,foglvlngﬁte = '_“-»‘-

163

fhall m}wb:edly, firike thc mm. -

- Tan ';11
‘ :_'Z\.. ". };};x::r S
ledna

;(1«; \‘\

.-»-'4~‘/

tr ,\\.)

i, i

Frqm whichmay. be gatherea’ that one m. axc&l;
Lhass 0wt ofa Mmket to a place whichisnat .
f Zan, bein g bindered by /]J
BN o:kt; nmrpq{’ ition. .~ .
y

me obftacle,

AS lqt tb,c eye hq at M the mark (Z and the
wall:which kegps mfrom bemg feene, ad- °
mittobe 2 R, then | O

ferupa;plaine Glafs o n
as A B; and letthe D'
Mﬂﬂ(ﬂ bY|gH Pl%" e N5
upon his reflt P, AN

| 0.New, becaufe. the

tma‘r Ctsfcenq&

to and A, antillic
doth agree with. the; .
lmcof‘ reflection MB,

BN

LA:;\t',-

i D, move the Mnsket £ R ‘
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* which fappofeat L 7, fo fhall it }ye trdlyplaced ;
“and g wu:& fire to the ‘Musket, 1£- thall not fade
to {tnkc faid mark at &

M B

i

< Pno;um. LXXX.

Hwta mkg an I mhfmdmt pég‘mth:
’ . dbre, having bis bead dmnmfrd.

TAke twoe Glaff¢s ; and place thoms at: nght
Angles one urito the other, asadmic 4 B,
ind C B,of whichadmit C B, Hmumﬂ, and

~ letthe. eyebeatH andthe objed orimageto
’ , .. be D Ejfo Dwill be

o tefle@edat B, foto
N,foto H E: then

lat G, fo to M and

‘thento H ,and by a

‘double reﬂe&non e
-, Dwill 'feeme in' 2
| iR the higheft point
Dm R,and e point

} CEih Q mverfedas

. ‘gas faid , taking D

o fqt the head aifd E for the feet; foit will be a.

. ian inverfed, which will ‘feem to be ﬁymg
* thedire , ifthe Jmage had wings-untoit

- had fccrctly fome motion: and if the élaﬂ'c
were bi ﬁe: enough to receive many reflexions,
1t would'deceive the fight the more by admiring
the changing of colours that Wmﬂd {ﬂ {een by
that motion:

Px_qs '
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la eV

PROB i.!“o LXXXI

Hm tn mlgg P ampnay of r:preﬁntmw Sa:ddxerr
7 feemetobe 4 Regiment , or how fm .
i mwmber m; be mltaplyed:o
fum to emmm& -

| TO make the experiment upon men, there"
thuftbe prepared two great Glafles § but in
flead: ofitwe will fappofe two lefler ;as G H.
and F J; one placed right againft diothier per--
pendxcular to the Horizon , upona plame levell
Table : betvveene ' -
- which Glaffes fer. .
~ there be ranged m.__.g_- -
Battalia-vvife upon Nir il TT1
the fame Tablea !
| qumberof fmallmen.
| according- - to the O ST S
| fquare-~ ,H,IF o <+ | E
inany other forme. : - D ;'R-
or;pofture sthenmsy.: .
| yon evidently fee hownbe fad battcl wvill be '
maltiplyed and fceﬂrfnmbxggermhetppear-' B
{ ance ﬂwmxsmcffe& :
LN

e

e -

! BY thxs invention -you may make a little

, <~ Cabinet of foure footlong , and tvvo foor
‘ hrge,(morgorleﬂ'e)wh:ch being filled vvith
| M3 - Rocks
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Rockes or fuch likethings, or there being put
into it Silver, Gold , Stones oflufter, Jewels,
- &c. and-the walls of the ' faid Cabinet beingall
covered:orhung with pliine glaffe 3 thefe vi-
fibleswill appeare manifoldly mcreifed, by rea-
fon of the muftiplicitie t teflexions ;" and atthe
' ogqn_ipg of the faid -Cabinet ; having fpf-fome-
thing which.might hide them from being feen,
thole that lonk inra it.will: be aftonifhetksa fee:
fo few in umber which:before feemed to heifo:

Dot R
n!a_nY': coam T n PR T SR I S Mo A
: * : . vor o
T ae s et o €1,
-~ -t 4 . .t * W el
. . . . W e n v -
“ L b S I § | i
- P

sl PR e . e " A
= o Tk KRS IR

“Dgosre. LXxkit, e

. .Of, fink and pleafaps Dyalss 15300
Ould’ you choole 2 more ridiculows-‘one’
than the natural Dya/ writfén amongf the
Greek Epigrams, upon which foe found Poet
' made verfes ; fhewing thaya'man' casrieeh .a-

bout him dtwaye 2 ydd/in hisface by icasies’
«af the Nofcé and Teeth2:asd is notthis o' jolly
Dyall? for he need not but‘opencthd i ot the-
lines fhaii be all the teeth, and the nofe fhall
ferve for the ftyle. o

yitdem '
 Of a Dyall of hearbes.
(CAnyoubave afinen shingin a: Gardéa ' or
- inthgmiddie of a Comparoemeet ; -than to
fee the haps; and the. atmbertof houres repre:
- fested with little bufhie hearbes , as of Hyfope
. ' - .. et

1
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" or fuch whichis proper to be cutin the bor-

. ders ; arid acthe topofttie flyle to iavea Fanne

. to fhew which way the winde b'oweth ? this is .

very peafantandufeful. =~ .o 77

. ;f"-s.;":" PRI B EE . R ! .

.. Of the Dyall upan the fingers and thehand. l
Siznora commoditie very agreeable , whett
que- oneis in the ficld.or infome viliage vvithout
-any other Dya/l, to fee onely by the han dwhat
of the chock it is? vvhich givesit very nearc;
and may be pradtifed by the lefc hand, in this

maanmer.. = | -
- Takea ftravv. or like thing of thelengthof
the Iydexcor the fecond finger, hold this-ftraw
very right betvveenthe thumb and the fore-
finger ,chen ftretch forth the hand’ and turné
your-back, and the palm of your hand tovvarcs
the Sunne; fothat the fhadovv of the mufcle
vyhich is under the Thumb , touch theline of
life, wvhich isbetvveen the middle of the tvvo
other great lines, yvhich is feen in the palme
ofthe hand, this done; che end of . the fhadovv
vyill thevy vvhatof therlock itis: for at the
end of the firft finger itis 7 in the morning, or.
5 in the evening, at the end of the Ring-finger
itis 8 in the morning, or’4in the evening , at
the end of the little finger or firft joyne, it is 9-
intheoming, or 3in theafter-noone,io& 2
atthe fecond joynit, 11 and x atthe third joynt;
and tridday in the line follovving,vvhich comes
from the end of the Index. ,

T Mg of



1 6§ | Jldﬁmmuﬂ Rcmmon.
an]alwbkhw Mm Oh. ’
VV Asnot tbxs a pretty fetch upona pave-
ment, to choofe an Débeliskefora Dyak,
imv"‘g 106 footin height , withove removin,
the BaGis of it? Plinie affaresusin his 26 book _
’ 8 Chap.thatthe Emperour ‘e 4ugnftns ha-
:?:g accg‘n’;modated inthe field of Mars an‘O:.
qu& of :.lus he,xgbt, he mdde about’it a pave~
) _ment. , and - by the
' : mduﬁry of Manilina
> the. Mathemetitian - - °

R\ miarkes. of -  Coppey: ..
"‘3‘ uponthe Pavcm:nt,—' '

y enthe fo
- ﬁido&mip tok
"7 the ‘hotre and ¥
coﬁrfe oi\thc Sunne, with the increafe and de-
' ctealeofda’yesbythc fanic thadow : 5 and in
the faine manner do fomeby :the. lhadow of
their head or other fyle, make the like cxpen-f '
. m;nts in Aﬁronomlc AT .

Of “Dyals mtb Glaﬂ%u ,i

: P‘I‘oloam writes ; as Cordansa repom, tho,t
long ago there were Glafles which ferved

for Dyals , and prefented thefacc of e”be-
older

there wereerichaced =
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holder 4" maby tirfies 'as the houre ought to
be, twice iF it were 2 of the clock, 9 iFit were 9;
#cc: But this was thought to be d‘ohglb{ the
help of  witer ;and riot by Glaffes, which did
feake by little'and little our of the veffell', dif-
covering anan one Glafle;then anontwo Glafe
fes,then 2,4,5 Glafles, &c. to fhew fo mac
faces as there were houres, which was onely b§ a
~ leaking ofwater: ~ - ¢ -
" Of a Dyall which bath 4 Gluffe in the
. © . placeofthe Syle. - .
WH;: will you fay of the invention of Ma- .
+ 77 thematictans , which findé out daily fa
many fine and-curious novelties ? they have
fiow 3 way to inake Dyals-upon’ the wainfcot
o feglling of a Chamber , snd there where the
Sunne can never thing, or the beames.of the-
Sunne cannot diretly firike : and thisis done
inplacing of a little Glaflé inthe place of the 6
ftyle which refle@eth the light, with the fame
- conditionthat the fhadow of the ftgle fhewetls
the houtt tandit is éafie” t¢ make experiment
wpot a cammon Dyait;changing only the dif-
pofition of the Dyall, and tying tothe end of
she flyle a piece of plaine Glafle: The A/maines
~ufe it much, who by this way have o greater
trouble,but to put tien' Nofes out of their beds
and fee what a clock it is, which is refle@ted by
alittle hole in the Window upon the wall or
fecling ofthe Chamber. - - °

ot

"



v ,,y,ubém:i&b’llx‘e:f;gittiorn; 171
N Rt A 53¢ V33 BVAPY 111 I SRR
bbb didbdidbdidbdd
oBEXAMINATION. Y

Netbis thereare two ixperiments confider-

L able’; the firft swivhavery listle Glaffe
placed o that it iy bé ¥pen fo she beames. of
bbe'Sine, ‘the other Fashve[pect 1o 4 fpaci-
ous or great Glaffe placed o a very titsle bole
Jothas the Ssnmny foine.onit, for thep the
Jhadow which ¢ vaff spop the Dyall is con-
venseditabeamesof the Swnmeand will re-
Predt and bacaft wpon &:plain oppofite : and in
she ither 35 is,a bela in the svindow. ¥ fuch
likesby'which:may paffe the beames of the
L Suw [ wibich ‘eprefens: the extroamity. of
- ihé YlEr the Elalfereprefemeshithe pluine

of e, Dyl upoin: whlch she beames being

s mapier. of, [badings veflect caft upon &

plaiws pppofise; and it o pecdfull thas inthis

Jecondmaytbe Glaffemay be [pacions,as be~
forepoisecesveshedelipraments afrhe Dyall,

" Osherwifeyon majudragishe lintmmests.of

B Dyalupohs any pldwelooking-glufowhicis

#ifleérisfihe Sl Seimes , for Shiapply:-

ing ayledr a pearte w'the “cxteimitie of

13, wnd placedto it Suwné . 'she. véfliitn
will be 472[ werable 1o the delinedments i the.

Glaffe.: but here note that the Glafle ought

#00¢ grea,and (othe delincaments thereon.
o But’
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. B#, J}m which. 5. moff. noble. i ud(m
hosre-lines upon. the. sutfi ide of the Glaffeof a.
window,and placing a [byle theretonpon. the
outfide i Bhe ]L dow of 'the stylewill be een
withinand o youHavt-the hour  whone cer-
tamt»ithkt  any difffiiulty., 0 VL -

ofen OfDid:szbimm, il
SVch Kitide of Dyals were™ ade in anclent‘
times; and alfo thefé of fand : hefo ;; th
bad ‘skill to' make Strl-dyals ‘or Dydls wit
wheeles'; forthey ufed’ mﬁh avetreumhwa- \
ter; ﬁﬁd" ‘Having cxgemngc ry tryall dhar it
“wonld. rufine out al ifld day , they ' did marke’
within t:}l; veflell the houres noted by the run-
~ ning of the watét: 2nd fome did fet‘a‘ﬁrcce of
ligh Hoard'in the vefiéll to fwimmé upon the
top of the Water; ; cdrtyiti a litele fhatue; which
with'z fmall ﬁxck did pornit’out -the hotire u tpon’

a colprtié or wall, ﬁ ed with- hohi'eldotes s’
the vefféll was w‘gt’hm § « -
“Vityivin writes of gﬁodxex manner of Water-*'
Dyal more difficule; ’ : '

and": Bap zﬁaaPorm ; ;.‘;_
amongft-his nacurall >4 |1
fecréts) “delivers this” < By 17
invention following.  “}
Takea veflel full of i
water like a caldron, - ;
& another veffell of
glaffe :like unto. a
Bell, ( with which - .
fome accuftome to cover Melm ) and let this
Vefleli
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+ veflell of Glaffe be almoft as great as the Cat-

- dron, having a fmall hole ar the bottortie, then

whenitié placed upon the vvater, it wvilf fink’

- bylittleand lieete ;- by this one may marke the-

houres on the furface of the GlaffR ta ferve an-
~ other time. Butif atthe beginning one had.
~drawn the water vvithin the 'fame veffell of
. Glaffe infuckingbythe little hole , the vvater
 yvould nog fall ont,but dsfaft as theaire vvould,
Ucceed it entering flovvly at the little hole:féis
contrarily the houres. may be. dn(f'mgudhcck
by diminution of watet, of gy augmentation.:
- Novv it feemes a fafer yvay that the vyateg
- paffeaucbydropand drop), and drop intos
Cylindricall Glaffe by help ofa Pipe : for ha-

ving markeéd the extetjor partof the Gylinder.
- inthe hdure notes, the vvater it felfe vvhich
falls vithin'it , will thevv vvhat of the clock it
is, farre better than the nunning of fand, for b‘{
- thisimay you have the parts of the houres mo
accurate, vhich commonly by fand js not hads
andro yyhich may be added the houres of o-
ther Countreys vvith (ircat’er eafe. . And. here
- more,that as{oone as.the vvater is out,of ene of
'+, the'Glaffes,you may turne it over intothe fame

 dgaine ou.cfbt;the other , and fo fet it mnne a--

- o nCW.‘“ . ,

Bt
e

N P"R'QB-..
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Pnon.s M. LXXXI1II.

0 Cm«mr ¢ Arttllcry Somldiers, Ando-
f;bm wenld mllaxgi}fa this Probleme which
 comtaines three or fowre fnbuleqxcﬂwm

e Tlnﬁrﬁir bantocbtrgm[m

- oo Wlmtymder e

THw thdy bé done vvith aire and VWater, only
Eavingthrovvn cold vvater into'the Can-
m:a,whmh niight be fquirted forccably in by
the clofaréof the mouth-of the Piece , that fo
by thispieflure the aire might more condcnc-.o
-then having a round pieceof vvood v '

-and oiled vveH for the bétterto flide,an thruﬂ:

‘the Billlet wwhen it fhalihe time: This piece -

of Wvobd tay be held faft vvith fome Pole for - -

feare it be-not thruft out before his time : then,
let fire be made about, the Trumionor hinder
parvofithe Pieteto heat the aire and vvater,
and thers wwlien one vvould fhootit, let the
- pole be qmckly loofened , for then the aire
fearching ter plaCe,and ving vvay nove.
oﬁ'crect,vvtl thruftout the vvood and the! bullet
very quick : the experi mcntvvhmh vve have
in lonﬁltmnkes fhooting out pellats vvith aire
only, evveth the -vetity of this Probleme )

e
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2 Inthe /};ond queftion it w] be demanded » bow
- ‘mnch tintie doth the Billes. of a "Cannon fpend in
. J‘bf‘t'ttb!ﬂrﬂlfﬂ& "t,.f the gﬂw ol

v !

PR LR S LT
He refclution of-this “Queftioh depends
upon the goodiefle of the Piece & charge

- thereof ,feeing in eachithere,is grear difference.
tis c_csormd,tba: Tricho Brabe , and the anﬁf-r
«grave, did make an’. expssintent; ¥pina, Can-.
.nopin Germaay ., -which-being. .chasged-and
C ety "uf:‘hﬂ!@ﬁh‘rlhﬁ?&ﬂlét
' i fpeattwor imatites of
s ;ime iy the. aire be-

- AL T fore it:fell stnd-the
S EPT NG L diftance wis 8. Ger-
.2 0 &+ mane mile; Which di-

B ftance xtiona-
T cgedtoanh ume,

A, makes “120 Itilian

o miless e

BRRTERRTY

Loi gt
. sl s e PG T N :ff:"..', . \
3 It thivd quefbion ' may be askedbim

S itvamis b pafle thit 4 (annon Poiaking up-
L wds the Ballet flies wish more yig- |
T lencethan biing [hot péin.t,-udl",'i&ii R
s ’orfbﬁot;igdo’w}mmrd?""' 7
JF weregard theeffe@ of a Cannon whenit .
is to bacter a wall, the Queftion is falfe fecing
itis moft evident chat the blowes which fall
‘perpendicular upona wall | are more violent
than thofe which ftrike byas-wife or glaunfing-
ly.. , o But
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. But confideringjihe ftrength of the blow on=
{ly., the Queftion is’nidft true , and ‘often ex-
-periménted to be found traé:” a'Piece mounted
atthe beft of the Randon, which is nedie- halfe
‘of the right';-coriveyes Ter Bulet with'a farre
‘greater violence then that which is thot ar
 point blanke, or mounited paralle! to the-Hori-
zon. The-common rédfonis ;-that fhooting
‘high, the fire carties the bowle'a loriger tifmie in
theaire ,and  the aire ‘thoves more facill up-
wards,than dovvneyvards; becaufe chat the airy .
circles that the motion ¢f the-bullet makes, are
fooneft broken. Hovvioever this be’ the -gene-
rall tenetiivis curiois i3 findé out theinequality

-of moving of the aire i vvhether: the Bullet fly
upvvard,dovvnevvard - orright forvvard; to
producea fenfible dfferenée of motion;-& fome
think that the Cannon being mounted ; the

“Bullet preffing- the povvder maketh a greater
refiftarice,and fo caufeth all -che. Povvder to be
inflamed before the- Bufiet is. chrovvne out,
vvhich makes it to be more violent than other-
-wvife it vvould be. - Whenrthe Gannonjs other-
wvife difpofed , the contrary arives, . the fire
leavesthe Bullet, and.the Bullet rolling; from

-the Powvder refifts leffe and itis.ufually feene,
that fhooting out of 3 Musket, charged, onely
with Povyder , to fhaof, to.a.markeof ;Paper
placed Pointblanke,that there aze. fgene, many -
{mall holes in-the paper, ; vvhich c3nnecbe o-
ther than the graines of Powder .which.'did not
take fire : bucthis .la.t,tcr-ésc,idcatmymh;gpcn
. . : ! rom



:76 Matlwmmd xecmmn.

from che over-charging ‘of chie Piece, 'or the
fength ofit , or windy, or dampeneﬂ'e of the
POWdcr . CEL Ly
‘From, which fome.may think, ;bat a Cannon

_ poxptcd right to the Zenith, fhould fhoot thh
eater violence , then jn any other mount or
?orme whatfoever and by fome it bath beene

, mugm :hat a Buller fhot in this fathion hath
~ beenco med, melted,and loft in the Aire, by
reafon ofthe violence of the blow , and the -
3&1?!!% of the fire, and that. fundry ‘experi-
ments haye been made in this nacure, “and' ‘the
Bullet never found. Buc itis hard fo belicve
this affertion : it may rather be fuppofed that
ghe Bullet falling farre from the :Piece candop
be difcerned whete it falls : and fo comu tobe

foft.
4. In pb; fmrrb ace it may be A:ked,wlmbcr tbc
.y g:’éaCMmhﬁmxcb the
o grum by bow much it 5
. b“‘r’ _ .
I‘l‘ feemeth at the firft to be moﬁ tme that
the lo the Pieceis , the more violent it
fhooti: and ¢o fpeak generally , that. which is
dire&ionby a Trunke, Pipe, or other concavi~
tie, i conveg:d fo much the more violent, or
. -Better , by how minch it is longer, either in‘re=
Ipe& o’ftbeS' ight, Hemng ‘Water, Fire, &c.&:
the reafon feems to hald in Cantons, becaufe
in thofe that dre lo , the fire :sreumed a lofi~-,
guudlcm the Concavitie of the Picce, and fo.
: throwu
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_throwes out the Bullet with more violence; and
experience lets us fee that taking Cannons of
the fame boare, but of diverfitie of length from

8 footto 12, that the Cannonof 9 foot lon
hath more force thanthat of 8 foot long, an
10 morethanthatof 9, and founto 12 foote
of length. Now the ufuall Cannonscarries 6co
Paces, fome more , fome leffe , yea fome but
200 Paces from the Piece , and may fhoot into
foft earth 15 or 17 foot, into fand or earth

which is loofe, 23 0r 24foor, and in firme

ground;  abont 1o or 12 foot, &ec."

Ithath been feen lately in Germany, where
there were made Picces from 8 foot long to 17
foot of likeboare, that thooting out ofany
piece which was longer than 12 foot ; the force
was diminithed , and the more in length the
Piece increafeth; the lefle his force was : there-
fore the'length ought to be in 2 meane meafure,
and it is often feene, theigreater the Cannoniis,

fo much the fervice is greaters butto have
it too long or too fhort, is not convenient, but
a meane proportion of length to be taken , o-

 therwile the flame of the fire will be over-pref-

d ywith Aire : whictiindersthe motionin re-
pect of fubftance, and diftance of getting out.
IO I P

foeie, -
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Prost % . LXXXiIH.

Of predigions progre[fion and multiplication,
- of Creassres,Plants, Fruits,Numbers,
Gold,Silver G-c. when they are
alwayes angmented by cer-
taine proportion. ‘

: ;H Erewefhall’ fhew things no leffe. admira-

ble, as recreative, and yet fo certaine and

cafie to be demonftrated, that there needs not

buc Multiplication only, to try each particular:
and firft, , :

. - Of graines of Muftard-feed. . .
-.F Irft, thereforeit is cerfaine that the increafe
* of one graine of Muftard-feed for 20 yeares
Space,cannot be contained within the vifible
‘world , nay ifit were ahundred times - greater
‘thanitis: and helding nothing befides from
the Centre of the earth evenunto the firma-
ment, but only fmall’ grains of Muftard-feed:
‘Now becaufe this feems but words , it muft be
proved by Art,as may be done.in this wife , as
fuppofe one Muftard-feed fowne to bring forth
atree or branch , in each’ extendure of which
might be a thoufand graines : but we will fup- |
pofe onelya thoufand in the whole tree,and ;
letus proceed to 20yeares, every feed to bring
forth yearely a thoufand graines,now multiplye
ing alwayes by a thoufand,in lefle then 17 years
you
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you fhali bive fo many graiges which will fur-

paffe the fanids, which are #le to fill thewhiole -

firmament: for following the fuppofition of .
Avrchimsedes , and the moft probable opirios of
the greatnefs of the firmdment which T3¢k Bra-
‘be hath left us ; thé number of graines of fand
will be fufficiently expreffed wich 40 Ciphers ;
but the number of graines of Miiftard-feed at
the end of 17 yeates will iavé 52 Ciphiers tand
-motéover, graifies of Maltird-feed , are firre
greatef than thefe of thefands: itis thérefore
evident that atthe feventeenth yeare , all the
graines of Muftard-feed whieh fhall fuceeffive-
ly fpringlfrom one graine oriely, cannot be con=
tainéd -within the lifnits of the whole firma-
ment ; what thould it be then , if it fhould be
multiplied againe by a thoufand for the1§
yeare : and that againe by a thoufanid for every
yeares increafe untill you come to the 20 yeare, -
it’s a thing as cleare as the day,thet fuch a heap
of Muftird-feed would bed huridréd thoufand,
times greater than the Earth: and bring onely
but the incréafe of one grairie ifi 20 yeares.

X ‘.';: :‘ Lo 4: :ofp’ﬂu'. ": -‘ . .
SEc’éndly ,isitnot a ftrange propofition ; to-

fay thdt the great Tarke withall his Reve-
ﬂ‘ies;'is not dbleto maintainé fof orie yeares
time, all the Pigges chat a Sow njay pigge withi
dll herfaée thatis,thie iricieafe with the inereafe
|  urito 13 years : chis feémes ifipoffible; yeit i¢

© thoftrrme forlemsfdggofe'aﬁd put; che é:hfc'.; .

’ . : at

/
. .
s
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. thata Sow bring forth but 6, two Males ,and 4
* .Females, and that 8ach Female fhall bring forth
© - as magy every ‘yeare ,.dqting;he,f ace of 12
yeares,at theend of the time there will be found
abave 33 millions of Pigges: now llowing a
srowne for the maintenance of each Pigge for a
yeare, (which s as little as may be ,’ being but
nearca halfe of a farching allowance for each®
day;)shere muft be a the leat fo many Grownes
"to maintaing them,one a-year, viz. 33, p‘i_illi(in_sé
whichexcegds the Turkesrevenugbymﬁch :

L oo

* T Hiedly, i will make orie aftonifhed to think
- that a graine of Corne ,'with his’increafe
fuccéffively for the fpace of 12 yeares will pro~
duce in grains 24414061500000C0000G0,
which is” able to foad almoft alithe creatures
ip the World. =" © .o ree
© To opéniwhich' let it be Tuppofed that the
firft yeare one grainie being fowed ;@l‘f@gs' Forth
-’50, e’ but formetimes'there isfeen 70 , fotmetimes
100 fold)which grainésfowen the next' yeare,
* every one to produge.50., and fo confequently
- the whele:and increafe to be fowen every yeare,
- until 32 yeargs bs.expired , chere will be of jn-
creafe the. aforefaid prodigious fumme of
graiaes, %iz-344740625000000000000,which
will make g .cubical heap of 6258532 graines
every. way, Whichis more thana cubicall body
of 31 mulgsevery way : forallowing 4 graines.
_ ! v Wing 4 =

-
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in length to: each foot ; th¢ Cube would be -
156463 foot every way : from which itis evie
dent that if thete wére two hundred thoufand :
Cities as great as London , allowing to each 3
miles fquare every way,and 100.foot in height, -
there wotld not be fufficient roome to con .
taine the aforefaid quantitie of Corne: and fup-
pofe a bufhicl of Cornie were equal unto two -
Cubicke feet , which might containe twenty
hundred thoufand graines,then would there
be 122070462500000: bufhells, and allowing
30 bufhels to a Tunne , it would be able to load

8138020833 wveflels | which is more than" .

eight thoufand one hundred and thirty eight
millions , thip loadings of 500 Tunne to each
fhipa 1 quantity fo great that the Séa is fcarce
 able to beare , of the univerfal world able to
finde veflels to carry it. And if this Corné thould -
bevalued at halfeacrown the buthel,it would
amount unto 1525388078 12 y0opounds fterling,
which I think exceeds all che Treafares of all
the Princes, and of other particular men in the
whole world : andis not this good husbandry
to fowe one grain of Corne ; and to continueit
infowing, the increafe only for 12 yeares to
have fo great a profit? - ‘
Of theincreafe of Sheep.

Ourthly, thofe that have great flocksof

Sheep may be quickly rich,it they would
preferve their Sheep withouekilling or felling -

of them: fo that every Sheep produce one each’
o N3 yeare,

‘
‘ 2
Ca N




. y
182 Mathematicall Recreation.

yeare, for at the end of 16 yeares,.100 Sheepe
- will multiply and increafe unto 65 53600,which

jsabove 6 millions, 5 hundred 53 thoufand
Sheep : now fuppofing them worth but a crown
apiece , it would amount unto 1638400 pounds .
fterling, vvhich isabove 1 million 6 hundred .
38 thoufand pounds, 4 faire increafe of one -
~Sheep:and a large portionfora Childe if it
~ fhonld be allotted. . + .7 L

of tbeir‘wrmﬁof(_odﬁﬂ]b, Carpes, &-c.

Flftbly, if gbe_rel'c apy creatures in the vvorld
do agound vvith increafe or fertilitie,
~+i€may be rightly attributed to fih ; for theyin
their kindes produce fuch a great mustitude of
Eggs, and prings forth fo many little ones, that
if a great part v-ere not deftroyed continually,
vvithina .ittle vvhile they vvould §ill allthe
Sea, Fonds, and Riversin thevvorid ; and it is.
eafie to theyv hovv it vyould come{o to paffe,

~ onely by fuppofing them to increafe withoug
taking or defiroying them for the fpace of 10
or 12 yeares: having regard ta the foliditie of
the waters which are allotted for to lodge and
containe thele creatures, as their bounds and

place of reft to live in.
Ofthe increaf and mgltiﬂicgrion o mm .
Iitbly there are fome tf:at £annot coneéjvi
y, there v cannot coneeive
*"how itcan be that from eight perfons (which
ST were
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were faved after the deluge or Neabs flood )
fhould fpring fucha world of peaple to begin
a Monarchie under Nimrod , being but 200
yeares after the flood , and that amongft them
fhould be raifed an army of two hundred thou-
fand fighting men: But itis eafily proved if
vve take but one of the Children of Noah, and .
fuppofe that a nevv generation of people begun
atevery 30 yeares, and thatitbe continued to -
the feventh generation vvhichis 200yeares;
for then of oneonly family there vvould be pro-
duced one hundred and eleven thoufand foules, N
three hundred and fiveto beginthe vvorld: O
though in that time men lived longer,and vvere- )
more capable of mulciplication and increafe ; °
vvhich number fpringing onely from a fimp'e
produ&ion of one yearly,vvould be farre great-,
_er , ifone man fhould have manyvvi¥es,vvhich -
inancient times they had : from vvhich it isal-
fo that the Children of Jf4e/, vwho came into
Egypt but anely 70 foules, yetafter 210 yeares
captivity,theycame forth vvith their hoftes,that -
there vvere told fixhundred thoufand fighting .
men, befides old people,women 2nd children;
and he that fhall feparate but one of the fami-
lies of fofeph , it would be fufficient to make up
that number: how much more fhould it be then .
if wefhould adjoyne many families together 2
ﬁ - Ofthe increalt of numbers. '
GEventhly, what fumme of money fhall the
City of Londsu be worth, if it fhould be fold,
and the money be paid in a yeargafter this
- Ng manger
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manner : the firft week to pay - a pinne, the fe-
cond week 2 pinaes, the third week 4 pinnes,
the fourth week 8 pinnes , the fifth week 16
. pinnes. and fo doubling untill the 52 weeks, or
- the yeare be expired. ’ R
Here one would thisk thatthe valae of the
pinnes would amourdt burto a fmall matter, in
comparifon of the Treafures, orriches of the .
whole City : yet it is moft probable that the
numiber of pinnes would amountunto the fum
of 4519599628681215, and if we fhould al-
low untoga quarter a hundred thoufand pinnes,
- thewhole would contain ninetie eight mhilions,

foure hundred thoufand Tunne : which is able

to load,4:930 Shippes ofa thoufand Tunnc 2-
© piece : and if we fhould allow a thonfaud pins
fora penny, the fumme of money would a-
mount unto above eighteen thoufand , eight
hundred and thirty millions of ponnds fterling,
an high price to.fell a Cirieat, yet certam, at-
cording to that firft propofed. Soif 40 Townes
were fold upon condition to give for the firft z
penny, for the fecond 2 pence, for the third 4
~ pence, &c. by doubling all the reft unto the Jaft,
itwould amount unte this number of pence,
1099511627776 , which in pounds is. 458 129
8444, that is foure thoufand five hundred and
fourefcare millions of pounds and more.

[N

of

2
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' ten thoufsnd and ninety two paces- before he
I;‘ihmld_gm;cr them ali up, R
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of 4‘.M ziut gdtbt;'.d a9 A Ii‘.v, Smm, :
o fuch Iikg wpor» coixaim o \
Ightly,admit there were an hundred Apples,
"~'Stanes; or fuch Ykethings that were plac’d

im a fhraight fine or . yight forme , 2 Pace ome
- from another, and a baskes being placed a Pace
from the firft : how many paces would there -
- be made'to put all thefe Stones into'the basker,
by fetching one by one?this woukd require sear -

halfe adayto do it, for there would be made

- Of Changesin Bells,is muficall Inflruments,
sran[mutation of places , in wumbirs,
. beters, mem o fuch like. - ‘

- INJInechly, is it not amadmirable thing to con-

Y fiderhow the skiltof numbers doth cafily

* fornifh: us with®the knowledge of myfterious

and lirdden things ? which fimply looked into |,
by othetrs thavare not verfed in Arithmetick,
do prefent unto thew a world of confafion and

~ difficultie. - - -

Asin the fieft place , ic is often debuted a-
mongft our commen Ringers, what number of
Changes there might be made in 5,6,7,8, or
more Bells : whe fpend much time toa
their owne donb:®, entring oftenintoala-
byrinthr inchie fearch thereof : orif there were
10, voyces;fow many foverall netes might tll:ere

o : €2
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be? Thefe are propofitionsof fuch facility, that

a childe which can but multiply one aumber by _

another, may eafily refolve it, which is but only

to multiply every number from the unite fuc-

- ceffivelyin each others produ&, unto the terme
affigned : fo the 6 number that is againft 6 in
the Table,is 720, and fo many Changes may be*

‘tmade upon 6 Bells,upon s there are 120,8:c

In like'manner againft 10 in the Tableis

3648800, that is, three millions, fix hundred
twenty eight thoufand , eight hundred:: which

.fhews that 10 voices may have fo many con-’
forts, each man keeping his owne note, but on-
ly altering his place ; and fo offtringed Inftru-.
ments,and the Gamar may be variedaccord-
ing to which,anfwerable to the uamber againft
X,viz. 1124001075070399680000 notes,from

~ Which may be drawne this , or the like propofi-
tion. Suppofe that 7 Schollers were taken out
of a free Schoole to be fent to an Umiverfitie,
there to be entertained in fome €affedge at com- -

. mons foracertine fumme of money, fothat
each of them have two mealeés daily , and no.
longerto continue there, then that fitting all_

* .together upon one bench or formeatevery

meaie ,there might bea divers tranfmutation

+i  of place; -of acconnt infome one of them , in -

. qomparifon of another , and never the whole = -

- company tobetwice alike in fituation: how

long may the Steward entertaine them ? -( who

being not skilled in this fetch may: anfwere un-

advifedly. ). It is moft certaine that there wil:i be
o B : Ve
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Pofitionsor changings in the s

featings, which maks 14 years/ slels
time wanting io weeks and/ - 244
3 dayes. Hence from this 120e)$
mutability of tranfmuta- 2o

" tion,itisno marvell thay 5O40/g7
by 24 letters there arif- ~ q0320/k8
eth apd is made fuch 362880)i g
variety of languages/f ~  36288colkjt
inthe world, 399 16800\l \! 1
infinite number of 47 90 o1600m 12

letters  a./ 510909579 57745440ccom21
* mongft the/1124c01c7507039968c00C| 3122
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five thonfandand forty feverall - . .y\alt

iverfity: of ‘fyl-/ - ¥307674368coolp
lables produceth/ — 3c922789888ec0
shat effe&® , 355687537996c00
alfoby thein./ - 6402375683928000|s/18} -
terchanging &/ 1216451379946320C0 21
placing of/ 243290375989264c0c0/slac

vowels, &/258520247266191926400c0|)|23
amongft 62044859243886062336@0cc'2l24)
themfelve's’ maketh thefe fyllables : yvhich Al-
‘phabet of 24 letters may be varied fo many
times , wviz. 6204485934388606123360cC0
wvhich is fix hundred tvventy thoufand, foe
hundred forty eight millions of millions of m1l-
lions five hundred ninety three thonfand, foure
hundred thirty eight gilions of milions,& more-
-Novy allowi:mg thata man may reade or
fpeak one hundred thoufand vvordsin an houre
wvhich istvvice more vvords than there are coné
- .o . . wm
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teined in the Plalmies of David, (a faske too
grear for any man to doin fo fhort a timre )
and if there were foure thoufand fix hundred
and fify thoufand millions of men , they could
- f0e fpeak thefe ‘words - ( accardingto the
houtely proportion aferefaid )in threefcore and
tea thonfand yeares ; which variation & tranf-
neation of letters , if they fhould be written
In' bookes,allowing to each leaf 28000 words ,
(wrhich is 4s many as poffibly coutd- bt infere-
. €d,Y and to each book a reame or 20 quire of
the fargeftand chinneft printing paper, . forhat
each bookbeing about 1 5 inches losig, 1z broad,’
and 6 thick : the books that weuld be made -
. of thetranfmuration of the 24 fetters aforefaid,
would be at leaft *38778037089918788: and’
ifa Library of a mile fquare evety way, of so
foot high , were made tocontaine 250 Galle--
ries of 20 foot broad apiece, it would con-
taine foure hundred milt.ons of the faid books:
fothere'mtift beto containe the reft nolefle
than 97945052 futh Libraries; and if the beoks
were extended over the furface of the Globe of
thie Earth,it would bea decuple covering unto
" ir a thing feeming moft incredible that 24 let-
tersin their tranfmutation fhould produce fuch
a prodigious humber , yet moft ¢ertaine and in-
fallible i compuration. -
- Of aStrvant bired upon certaine
S conditions. L
: A Servant faid uhro his Mafter  thar he
would dvvell vvichhimall his life—:_ime._hif



he would but onely lend him land to fowe one
graine of Corne withall his increafe for 8 years
time ; how think you of this bargaine? for if
he had but a quarter of an inchof ground for
cach Praine, and each graine to bring forth
yearelydf increafe 40 graines , the whole fum

would amount unto., at the terme aforefaid ,

6553600000000 graines: and feeing that three
thoafarid and fix - hnnidred - millions of inches
do:but make-one mile Yquare in the fupetficies ,.
it fhall be able to receive foureteene ‘thoufan

and foure hundred millions of graines, which is
14490000000. . thus':dividing the: afotefajd
65 5360000000 - the: Quotient will-be'dss,

-and foIneny quare wiles of :land mufbrberebe

to fawe thieancreafe-of one graine of (Corné ot
8iyearts,-which imikes ac the leaft. foure Hups
dred Midibwensy thoufand Acres of land, which
fated hucat five ihillings the Acre per e funum,
asiouatsmnto:one: hundred thbnlgnd pound ;
which is ewelve thoufand and five hundred
pound xyéare;ito be continued for 8 yeares;
2 \proto pag:for £ Mafters Servant 8 yeares fer-
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Pnonsu LXXXV \

- of Foxmm.r.lbdrquu, Mabmchg, _
. expmmmpmwaa', o

otk ltqnor

I Fuﬁ howto mkgwmratbefm of a mounts
- wine, to afcend tothe top of it , adﬁ 20 ‘{p -
feend on the osher ﬁdc? :

TO do chis thete it be & Plpe of lead
which may come from'the fountaine 4, to -
the top of the Moantaine 8; and foto defcend
_ ontheother fide a little. lower. thenthe Foun-
tame, autc then makea holein the Pipe at
L v ' thetop of the Moun-
~taine, ds at B, and
ﬁop the end of the *
Pape at Aaad Cjand
. -fill this' Pipe at 2
- with water: & ‘clofe
it very carefully a-
A gaineat B, that no
~ airegetin: then un-
. ftoptheendat 4, &
at C ; then will the
'water perpetually ranne up thehill ; and de-
feend on the other fide, which is an mvcntlon
of great confequenceto farnifh Villages thae

waotwater,
» C 3: SM' !
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3. Secondly , bow to know What Wine or other liguar
. there s in aveffell Withows opexing the bungs -
hole , and withons making any ssber hole, .
" "thanthat by which it runnes
: . outatthergp? ‘
N this problem there is nothing but to take
~.abewed pipeof Glafle , and put’it into the
faucetshol’e, and ftopping it clofe about : for
then youfhall fée the wineor liquor to afcend
In this Pipe, untill it be juft even with the liquos
in the veflel; by which 2 man may fill the vef-
fel , or put:more intoit : and fo if need were,
one may empty one veflel into another without
opening the bung-hole. :
3. Thirdly ;howis it that it isfaid that & vefleR
balds more Wwaser being placed at thefus ofa
Yo Mosumsaine;-than fanding wpen
R thesopofit 2~
THis,i_s-.a thing moft certaine, becaufe ‘that
= water and all other liquor difpofeth it felfe .

. fphericaliy about the Centre of the earth ; and

by how much the veffel is nearer the Centre,by

- fo.mu¢h’ the mote the futface 6f the water

makes a lefler fphere,. and therefore every part
more gibbous or fwelling,than thé like part ina
greater fphere: and therefore when the fame
.veffellis farther from the Centre ofthe earth,

- the furface of the water makes a greater fphere,

and therefore lefle gibbom, or fwelling over the
R - veflek
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veflell : from whence it is evident thata veffell
near the, Centre of the Earth holds more water
thanthat which is farther remote from it ; and
fo confequently a veffel placed at the bortome
Ii?ommme holds more water , thanbe-
ing placed onche top of the Monntaine. Firt,
therefore one may concludc that one and the

PV R T - fame - vefle] will al-
RS | TR TRt .‘,':;: wayeshotdmon" by
Cotiusds .'.w:,: RO fhwmndnwnwer
Sl u v g ohe "Centite of the

RS IR SIS {ﬁ‘ earth. Su:ondly, if a

-velfell be. very neare
“iche . -Centre of the
\-qarth, there will be

9 ‘more water. ‘above
e brims of it ;- than
', e is ‘within the
_ vdfel Thlrdly ,5 a
| S yedfel full of water
con}mmg to the. Ccatrc wil {pherically increafe,
and by little apd Jictlg feave the velfel; and
paflinig the Ciz-.ntre thex,effcl will” be ‘all.emp-
led Fourthly, one canpiof carry 2 Paﬂc of way
terhr rom da ;ow Placefoz h;gbex‘ ,{boitit’ wilf
FoYe anic MOEE fufs ou and over, becanfe thae
’ih afccndn flt lies more. Jevell, but défccndmg
gt fwels and becomes more g;bbom L
4 Faﬂfthly,ta candxt} pafer from the top ofm
* Maonntaine, td the top of amather- "
AS adinit on the top of aMonntaine. there
is a prmg,and at the toppe of the other
Moun-
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Motintgine there ave Inhabitants which want .
wWaters now:to make 4 bridge from one Mount. -
aine tg agother, wetedifficulcand 190 greata .
charge ; by way of Pipes it is eafi€and of no’
great price » forifat the fpring on'the top of
the Mountainebe'pjacéd 4 Pipe, to defcend in--
to the'valley j and-afeend to the other Mount-
laine ; the water will rinne naturafly , and con-
tinually, provided that the fpring befomewhat
higher thatr the paflage of the watei at the In-
habitants, - v e ,
5. Fifthly, of 4 fise: Foustaine which [fouts water
o - #iie'yjfh‘ighf,-d'nd with great wialence

. I.'f«‘,';j‘ b]tm}‘g@f.[bck'

J_Et there bea veflell ‘a5 4 B, fade clofein
allhis.pacts , in the middle of which lec
D bea Pipe open at D néare the bottomé ; and -
. them: with g,s%u;;;'fquin in' the ‘'water atG,.
flopped ahove by the cock or faucet C , vvitls
as great violence s poffible you can; drd turne.
thecock immediatly; . e
Novv therebeingan = Z7¥% & ize <
indifferens quaatity.
of vyager andairein. 7%
the veflel, the vvater . -
keeps.it. felfe in the
bottome , aiid che. . P
aire . wwhich wvvas,  }
tly prefled fecks = °
more place, that -
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mxniﬁg'gg%gog&ﬁebmt& iﬁ;etbfbnhf anthe °
Pipe, and fijes very high', add that efpeciatly.if:-
:ge,y;‘frewbe a little hedted : fomie make ufeof -
- this
 therefore” putting 4 * moveable Pipesaboye: -

fuch as th¢sigﬁtc,ﬁiewéfﬁ ¢ which.- the witer -
will caufe to turne very quick , pleafutable to -

bchOId.'_'f‘.' SHTLLG T s e
6. Sixtly;of Archimedss {crew, Which makes: . .
C zgaterafcmdb dé‘fcexd:'ng.l' 4@
THig is nothing elfe buta Cylinder , about

the whi¢h'is a Pipeinformof a fcrew,and.

when one tarnies it , the:water-defcends alwayes
_ inrefped of the Pipe ~foxit -pafleth from one.

parcwhicly is higher to that which ig lower,and

- dtthe epdof, the Engine the water- is-fouhd
higher thanit wasat the fpring. This great'Bn-.
gineradmirablein all Machematicall “Aresin-*
vented this Inftrument to wafh King © Hitrtles -

1

e ‘éﬁat've‘ffelléia’sfomr.

thors -~ faye ralfo <
to’ water the! Relds:
g 2> of Bgypt,-as Divde-
T4 i Wittiefledh® ad
. g#k © Cardanus réporteh
e o s that a- Citigeny of-
" Milax having'made

’ ’ ST . R ".thle: likc ’Bﬁgiﬂe.
thinking himfelfé to be the’ fitft inventer , con-
ceived ﬁ%ch exceeding joy,thache became mad,
foll.a. , i T e
Againe a thing ma(‘y) afcend by defccnding_:__

I ) f

<

AN

or an Eweér'to wafli-hands withall: dand' +
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if a fpiral line be made having many cir:ulations
or tevolutions ;. the Jaft being-alwayes lef-
fer than the firtt,yec higher than the Plaine fup~

fed - it i¢ moft certaine that then puttinga
~ ballinto it;and turning the fpirall fine fo , thac
the firft cifculation may be perpendictlat’, or
touch alivaycs the (uppofed Plainithebal Thall
in defcénding conunually afcend , uitill at laft
it comé to'the higheft part of the fpirallline , &
1 fallott. And here'efpecially may be noted,
that amoving body as ‘water , ora Ballet, or
fuch dike, will never ‘afcend if the Helicall re-
voltition'of the fcrew Be not inclining to the
Hori614' fo'that according to this inclination
the Ball or fiquor, may defeend, alwayesby a
contingall motion and revolutioh. And this ex-
petiniéntinay be more ufefull , naturaily made
with'a’ chred of Iron,or Latine turned or bow-
€d Helicylly about a Cylinder, with fome di-
ftin&tomof diftancés between the Helives , for
.then having drawn out the Cylinder,or having
hung or tyed fome weight atit in fuch fort,that
thle Water may eafily drop if one lift up the faid-
thred:tlefe Helices o' revolutions, totwithftans
ding will reordine iriclining to the Horizon,and
 Then wrfing fe about forgard, the faid weight
will dfcend, But backward it will deéfcend. Now
if the revoluipns be alike , and of equallity a-
mongft chemfelves, ind the whirling or turn- -
ing motionbe quicke;the fight vvillbe fo de-
cetved, that producing thea&ion it wvill feeme
to the ignorant no léffethan a Miracle..
. .03 7.Sevewsh

s
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7. Seventhly, of anether fine Fonntaine
.o e pleafure. -
T His isan Engine that hath two wheels

with Cogges, orteethas 4 B, which are
placed within an Ovall ¢ D, infuch forc, thag
the teeth of the one,may enter into the notches
ofthe other ; but fo juft that neither aire nor
Wwater may enter into the Ovall, coffer, either
the midd?; or by the fides , for the wheele m
joyhe fo neare to the fidesof the coffer, that
there be no vacuitie - to thisthereis an axeltree

e emiiene.. With 2 hagdle to

4 el . €ach wheele , fo chat
> tth?maybg tugned,
L e Chat tur e o-
o3 “‘“’“_; thet wheele that is
< oppofite : by which
“motion theaire that
' isin E, & the water

' thatiscarried by the

. hollow of the wheeles of each fide,by continu-

all motion is conftrained to mount and flie out
by the faunell F: .now to make the water runne
what way one would haveit, there may. be ap-

~_plied upon the top of the Pipe F, two other
~moveable Pipes infefted one within andther ;

as the figure fheweth. ‘But here note,that there
mayacrue fome inconveniency inthis-Machine
fecing that by quick -turning the Cogg

- U7 *
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“or teeth of the wheeles running one againft ar-
other , may neare break them, andfo give
wayto the aireto enterin, which being vio- -
lently -inclofed vvill efcape to occupie the place
of the vvater , vvhofe vveight makes ic fo quick:
hovvfoever, if this Machine be curion(ly made
asan able ‘vvorkeman may eafily do ,icisa
moft fovereigne Engine,to caft vvater high and
farre off for to quench fires. - And to haveitto
raine $oa place affigned, accommodate a focket -
having a Pipe.atthe middle, vvhich may point
tovvards the place being fet atthe top thereof,
and fo having great difcretionin tuening the -

- Axis of the vvheele, itmay vvork exceeding -

vyelland continue long, * -
© 8y:Eightly yof & fine wasering pot,..-
S or gardens. B
THis may be made in formeof a Bottle ac-
" cording to thelaftfigure or fuch like, hae
viagat the bottome many {mall holes, and at
xhe neck of it another hole fomevvhit greater”
thanthofe at the bottome , vvhich hole at the
top you muft unftop vvhen you vvould fill this
vvatering pot, for then it is pothing but putting
the lovver end into a paile of vvater , for fo it
vviltfill it felfe b{ degrees : and being full, puc
your thumb on the hele atthe neckto ftop ir,
for then may youcarry it from place to place,
and it wvill not fenfibly runne out , fomea
thing it villand allin time(if it vvere-never fo
clofe ftopped) contraryto the ancient tenetin -
Philofophy, thataire will not penetraces :
: . 0 3 9-Ninthly,
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9 Ninthly, bow eafily to rake wine out of «
" veffell at the biéug- bole, wathout prercing of
o abdeinte viflen?
N.chis shere is no need-but to have's: Cage or
- T Pipeof Glafle or fuch like, one of the endsof .
which'may beclofed up almoft > leaving fome
fmall hole at thie end ; for then if that ‘end be
fet into the veffeH at the birig-hole | the whiolé
" befilled by’ litele and:
2 o litle; aind Gntebeing
< fult , flopthe other
"+ énd whict i without
. ..dnd ;berji_pﬁlli}ut'thl;
2 W - Caneor Pipe, fo wil
f \\\\ itheé fal-of ‘wine,then
: “| "~ opening a fittle the
oy o topabove, ‘you ‘may
fill 2 Glaffe or. other Pot” with it , -for is the
Wine iffuech out , the aire commeth ifto the
CadgdrPipq"tofupplyvacbity. Ty

o

o

- 10. Tenthly, how tomeafure irregular bodits.
oo T by belgof waser? T
Sﬂmé threwinthe bodyor q!agnitgdg,mto a.
~veflell. . and keep thay' which floweth out
over, faying it is alwayes equal to the thing caft
* intorhe water: but ir is more neater this way
to poure into a veflel] fuch a quantity 'ofza‘t’e!r,
o wch
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swhich:may . be thought fufficient to-cover the
body or. magm;udg,laand makea. marke how

Jhigh the water js in the vefleil , then poure out
all this water mt,oa.noqbct vcﬂ'cll and let the

* body or magpitude be placed into the firft veffel

then poure in water from 'the fecond veffell
‘until itafcend unto the formeér marke made i in
the firft veflell o the. vvater vvhich remaines in
the fecond veflel is equalito the body or magni-
‘twdes put.into the water ;- but here pote that -
his ifinot exa& o fres from erroy, yet nearer
the trath than any Geometrician ¢ap otherwife
?oﬁibly meafure,ﬂnd thefe bod ies that are nat
full of potes are more. truly mcafurgd ;b:.s

way,thanotbmare.,i.,_ ooy s

11T ﬁnde tlewhgbt o{ wattr:
S tng ‘thag ;7% ipart of .an oupce vmghb,
T makesa cubtcall, inch of water: and every
Poundwe ght Hawrdepom makes 27 cubicall
inches, and .2 fere, and that 7 Gallons anda
Balfe wine meafuré makésa foot cubicall, itis
cafie by inverfion, that knowing the quantity
ofa veflelin Galtons , t0 finde. his content in
cubicall fcetor weight : and that late famois
GeommmmMaﬂe ng:  found 4 cubical foot
of vvater to vveigh neare 63 potnd vveight
Havondegoize Bus the late learned Simon Stevin .
fouidra cabicall foot of vvater to -vveigh 65
poundyvvhich difference may arifefrom the in~
equalitie of vvater; for fome vyaters aremore
ponderous than others,and fome difference
O 4 fmay
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"'maay be from the weight 6fa pound , and the
'i'nchhrcp‘f afoot itl:gins' ;b‘e'w’:ing‘ht and quan.

titie of a ‘folid foot fettled, it is eafie for Arithy

“meticians togive;the contents of veffells orbo-
- dies which contajne hiquids. -~ <70 -

12. T o finde the charge that.a vellolmay parry

v .. w4 Shippes, Bx,rﬁlsblik- Sy

T His is generally congeived , thatse weffel!
¢ 7 maycarry as much ‘ weight as ‘thay waser
weigheth ,-which is equal} unto-the . veflell in
‘bigriefle,in ibating onely the weight of the vef:
Hell s we fee that a barrel,of wine or water caft
‘into the water ,will not fink to the betfome:,
but fwim eafily, and ifa fhip had not iron
and other ponderofities in it,it might fwim fall
~ of water without fiskingd; in the fame manner
ifthe veflell were loadenwith lead , fo much
thould the watrerweigh : ‘henceitis that Map-
riners call Shippes of 5o thoufand Tunses, be-
canfe they may containe oneor two thonfand
Tunne', and fo confequently carry as muck.

¥3. How comies it that & Shippe baving fafely [ayl-
" intothe Port or harbowr without any
[ tempeft will fisk diwn righe?
THc caufe of this is that.a veffel may carry
"JL more upon fome kinde of water than upon
other ; now the water of the Seais thickerand |
_ Beavier than that of Rivers,Wels,er Epnn?ius;
S o7 theree
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therefore the loading of a_veflell whichis ac-
counted fufficient in the Sea,becomes too grege
in the hurbour. or fweet water. Now fome .
think that it is che depth of the water that
makes veflells moreeaficto fwimme, but itis
anabufe; forif the loadingofa Shipbe no
heavier than the water that would occupie that
place, the Ship fhould as eafily.fwim uponthat
water, as.ifitdid fwimupon a thoufand fe-
thom deep of water , . andiif the vvater be no
thicker than a-leafe of paper ,and weigheth bue
an ounce undera heavy bady, it vvill fupport it,
asvvell asif the vvater under it vveighed ten
thoufand poundvveight: henceitisiftherebe
avcﬂ';lt up;bm?f a little morethana thonf:hnd

vvei vvater , you may put into this
g/::}:llfa' iece of vvood, 3’vhicb W vveigh a
thoufand poynd vveighe ; (butlighterin his
kinde than.che fike of magnitudeof vvater:) for
‘then pouring in but a quart of wvateror avery

lietle qugntitic of vvater , the vvood vvill fvvim
on the top of it,(provided that the vvood touch
ot the fides of the veffell:) vvhich is a fineex-

* periment, and feems admirable in the perform-

34 Howa grofls body of mettle may]
' wimme upon the water?
His is done by extending the metele into @
4. thin Plate, to make it hollovy in forme of
. aveflel; fo that the greatnefle of the veffell
~ whichthe aire yvith it containeth , be equal to
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the magnitude of the yvater,yvhich' vvmgbeg as
.much asit, for all bodies. may fvvimx vvithout
finking if they occupie the place of yvater equal
- ja vveightunto them;asif itveighed 12.pound
«it muft have the piace. of 32-pound. iof ; vvaters
- Herxeeitis that vve fee: floaring upon the' vvater
sgreéar veffedsof v : opperor. Braffe ; when they
“are hotlow in forime of 4! Caldron. -And how
-¢an fube atherwifeconceived of . flapdsin; the
- Sea thit fwim:-and.fAoat ? js it notthis they.are
“hellow 3nd tome partdike unto hdhat,or, that
theireareh'is very light and fpongeons, or hat
’ zvmg'mﬁlvytoncumes maube body of u,omnch
\éood}vntbmm?d N g

" Andi e wond bc-aqgre propofition ta
Thew: how tancly every kmilenzf mhetatl fhonld
be'inlarped; to makeit fwim upon. the:water:
‘which'doely depend wpon:the: proportion  that -

‘is betwéen the vveight of the vvater iand each

- ‘metdil’ Novv:the proportionthat-is hetvyeene
metélls: and water of equalt mzagmtm:le«ar:col'd-J :

g!o fome Authors,u as foliom:th.r wln

T Goldh:. i X8k

A magntnde of 10. pound Ledd. . - 3164

weight of water will reqmre lemr. 104

for the hk& magmtude of . ‘('a”cn 91
4 {lron T8

L L Tinnt. " 75
Fronq ‘which is mferréd that to makea | L pioge
qf Capped'of - o pound wreigh to ifWitatne , ic
thuft befd }nadc hoﬂow ‘that it may hold 9o
times ¢hat” weight' of Water and - fomewhat
- more, chatisto lay,m pound: fecmg that Cop-
~per

\

i
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r and water of like magnitudes mtheu- n-
ﬁrpﬁtles, are as Beféx:, as ‘otd i P
1. How toweigh the ligheneffe ofdk aire?
PLace a'Ballance -of wood - curned upfide
‘downeinto the water, that fo itma fwxm
-then let' water be'i inclofed withirl forné by Jy
‘within a Bladder'gr foch fike, and ft';p dg:
Yoch ¥ qiiatmne of Are " fhould ' Wewghi oné
pound, place it'arider qne of the Ballanices, and
place under the'other a¢ much weight 'oF light>
nefle as may. counter-ballance and keep the\
other Ballance that i€ rifénot out of tbéw:cer.
by wlnch you ﬂull'fc¢ hovi mucb thelighenefle

But without angﬂ‘?allance Jo thu; take a
Cnblcgu hollow ye lf or'that wtnc“h

dg;ggﬂ which miay fwitiimie o the wmr

asit ﬁnketh by placirig ~ of weiglits’ hpo’n’ iy
marl;cliow mu¢h ¢r then if you' vvould ex-’
.amine the vveigh nz ‘body , you’have ne-
thingto do but to puiciit into thié vefféll ; and
markéhovy, déep itﬁnkes for fo- man ]aonn& ‘
it vvei esasthc chgbts pu; m do inakel!

fo&of f-
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“16. Being givenn body, somarke s o,
i few o mach of 5 Wil ki he
waser. or [mims gbave she water.. ..

THB isdone by knovving the yveight of the
A, Body vwhich is given , and the quantity of
‘wvater , which vveighesas much as that body;
for then certainly it vyill fink fo deep,, unill it

hen certain fink fo deep,, untill i
opcupieth he place of thar quaniitie of Yvater

T 17T e how pach; feveral wirilé or
Al bodies dee weigh Lef[e in the patex
’ thaninthe aive: - -

R SN T T,
"I ke, Ballance & wweigh(as for example
T vound of it v Lad, o o'

theaive, f0.it hang i equilibrio; thsn‘ébﬂpmisﬁ

to thevvater, take the fame quantity of. ‘Gols

Silver,Lead, or Stone, and létit Toftly dovvne

inko it, and you fhall fee thar you fhall ‘needa

lefle counterpoile in the other Ballance to

. counter-ballance it 5 vvherefore all folids or

, bodies vveigh leflein the vvater than inthe aire,

and fo muchthe leffe ic vvill be , by hovv much -

the vvater is groffe and thick , becaufe the
vveight findes a greater refiftance,and therefore
the vvater fupports moye than aire;and further,
becaufe the vvater by the: ponderofitie is dif-

. pleafed, and fo ftrives to be there againe , pref-

fing to it,by reafonof the other vvaters that

are aboutit , according to the proportion R:)F
CoL ) ' iS
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his weight. drchimedes demonfirateth ; that
_altbodips weigh lefle inthe water (orin like

liquor)by how much théy occupie place:-and if
the water weigh a ponnd weighe , the magni-
tude in the water fhgii weigha pound lefle than
'iﬂtheair‘v S ,"f'. o ; ._" . R
* Now by-knowiig the -propottion of ‘water
and mextles;it is found chat Gold lofeths inthe
water the xp:patt of his ‘weight ; Copper the
9 part, Quickfilver theizs part, Lead the'r2
part, Silver: the 1o pare ; Iron the 8 pare, Tinne
the 7 part and a little wiore : wherefore inma- -
teriall’and abfolute weight, Goldin refped of
the water thatit occupieth weigheth 18, and
_times heavier than the Jnkmnantiti'e of water,
that js,as 18  tothe!Quickfilver 15 times,Lead
- trdhd 3, Silver 10 and 5, Copper 9 and 3, Iron
.8and §,and Tine 8 and ;. Contrarily: in re-
fpe& of greatnefle, if the water beas heavy
as the Gold , theniis théwater almoftzg times
grester than the maghitude of che' Gold ,"and
may you judge ofthe felt:
18. Howisit thie ﬂaﬂ‘dkéb‘wﬁﬁ% weight in
dach feale, and banging in xquilibrio inshe
" dirt  being placed imavosher place(with-
dut yemoving any weight) it foall ceaft
B 1o kang in‘aquilibrio fenfibly: jes

U5 by graas diffevence of weight?
TH is, eafie"to be. refolved by confidering -

ifferent mottles , which shogshwteli‘gfg |

Y
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wiecighisquall in the airc, yet:id the vaster. theré

whill:be:aj apparant diffeterice ;- as: fuppofefo

“thatinthelffaleofieae hBaflanoe be: .pldced 28

ponad: wkight: of faremlt; mecalls ;- the one
Gold, ridthe: other Copiper ,: vwhick being in
¢thlmo in the aire, placed in the vvater; yvift
nothadg fory btqupmh the . Goud lofeth
neare thei S part thxhwlmght,vybach isabout
2 ‘ponnd, ahd the Copped losestrbut his 2 -pare;
avhich ix:» pound ; vwhorkfose the. Goldinthe
arvaer yeeigheth butrt7 pound;and the Copper
16.pound wvhich isa: ﬂ:ﬁ'ﬂcm m«ﬁxkpﬁbﬁ:

« mmdmnthktpomt.p ow sysiolls Las i

Hipwhat Widteri ke &wié'mﬂmy
L 'odm-,’hh Mmb”‘ P

ciand, Baye an -#ipeciall’ belpédt ‘vinio

, 4!.59'?0

b URTNY)

Pg% ud g}bat Vvater vihich i$ g htcn: :

xsmoﬂ, Jealt hfull agd medicinall ortﬁeb
&S  Knoyy.chat ¢ heawelt ¥vagers do
are n:ﬁ:andu is Imoxvn: vvhich .water ig
heavieft chus. Take?  of wax, and faffen
Lead unto it,or fome fuch hike thmg tbatitmay
but p;c;xfgl {wirnme,for.chen it isequal to the
like tna ;tpdc ofwatcr, then put it into ario-
[l which water, §nd ific

ther vefle{l which hath contr
finke, th c’n is that water 1gﬁtertﬁan the other:

but if it figke. notfo deep ,chenit argpetb the
water to he lieavier of more grofler than the
firlt water , or orie may  take a piece of vvood,.
and mark?tbe qnant:tieof finkmg’ of it it
fcvmll—witm - by ‘vvhich “you fidy-: Juidge

wvhich

!
1
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whiclvivtighteft or héaviet , for ifi that which
:&ﬁhkl‘sfmbﬁ, thac Mnfallnbly tbe llghteﬁ,and
focoﬂttﬂrdy

. 20, Hdv 1o ma{u Poiind of water w:gla,u mucla

L4 m :(”36 o¥ abundréd pownd of Leaa;
?!‘J @ ﬁmcb b, a thos{and, or ten
ibgufwd‘ pfmnd ngbt?

' THns' t’opoﬁtxon feems very xmpoﬁiblc,

yet warey iiclofed in a veffell ,being con-
firainéd'to. &date icfelfe , dothi Weigh fo ‘much
as though there weré th the concahtxé of itt
Thcrearé many vi é to experxmenc t’hzt
propofiti ition, but toverifiele; it maybé fufficia:

ent to produte two excellent ones oriely I which

had they- hot betr rédlly aéted ; ; hitcleeredie
might haveé been giveii dnto it: .-

The firft way isthus: Take a’ Magﬁltude
which takes up as much place asa hundred ora
thoufand pound of water, and fuppofe thatit

were tied to fome thing that itmay hang in the
aire ; then make au?allancc that ene of the

fcales may-invironit , yet fo that it touch not

*. the fides ofit: but leave fpace enough¥or ‘one

Lhoate

pound.of water: then havmg placed'roo pound
weight in the other fcale’; throw in’ the’ water:
about the Magnitude’, " fo that oné pound -of
water (hallwexghdowne the hﬁndf;d'pwnd i’
theoth, r.Bqllancc- '

- The &cond vvayis y’etmox‘e admirable’s take'

atommon Ballance that is capable to receivé’
N 10

-

R . - .

{
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' 30 Of "2Q mml of
wam.tlnn - im0
2, /“lta magnitude which
N, ' may take up the place
3. of gor, xppoundof
R, water , which muft
'.; ﬁ ‘bé hun gacfomelron
A <or beamé which is
S edlna‘wall fo
. 7, it Bang  quiet:
( mtism:mateml.‘ echcrtquggmtude
ollpwormaﬂic) foithat it touth ot the
allance n which ic if'p fortken&a.ﬁng t

t Leudprwengh fin the othﬂe: rance.
poure in ad/of whter into the Batiance
where the todeis, and you fhrall fee that
this one pouad F ater fhall counterpoife the

Lcadwhkhxsfetm the o-;

N

{ ther,Ballance.
o o ‘f‘v-",f L L o

. \ i
o .

> R . . T
" —— " o ., N -

Pnoms K. LXXXV{
et

ofﬁmlr] ,‘Zyeﬂmwf aArithmetick., and
VP o the member o fands.  °
IT maybefald mconnncnt that to underrake -
this were impoffi ,exther to number the
Sands of Lylmu or 5!& Sands of the Sea ; and
it vyas this that tbe oets fing, and thiat vvhich
elegves/inay , that vvhich ‘long a-
ne iyl Qfophcrs to Geloycmg of.s‘ml;

o
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- lyreported, that the graines of fand vverein-
, humerable : ButI anfvvere vvith Archimedes,
" that not only one inay number thofe vvhich are
at the border-and-about the Sed ; butthofe
{ vvhich are able to fill the vvhole vvorld,if there
Verénothing eMfe but fand ; and the granes of
fands adenitted to be fb fmall vhat 10 may make
but éne graiue of Poppy: forat theerid of the
atcount there need not to expreffe them , but
| this numbeér 30840979%56, and 355 Ciphersat
the end of it Clavius ind Archimedes make it
" fomevvhat iore ;becanfe they make a greatef
frmamietie tha Ticko Brabe doth ; afd iF they
augment thé Vrniverfe, it i$ eafie forusto aug- -

. et ehénmber , and declare affuredly how.

| tnapy gréines of fand there are requifité to fitf
anoshier vvorld | in comparifon that oirr vifible -
wvorld vvere butgsone graine of faiid , an a-.
tome or-a:point; for there is nothing to do but
to meldiply the number by it'felfe , vvhich vvilt
amount to hinety places, Vvheéreof tiventieare
thefe, 95145798134910955936 ; and 76 Ci’
phers at- the end of it: vvhich amountsto &
moft prodigions number,ard is eafily fappura-
ted: for fuppofing that a graineé of Foppy dotk
tontaifi¢ 1o graines of fand; there is nothing
but to ¢ompare that Iitcle bovvle of 2 grainie of
Poppy , vvith a bovvle of dninch or ofa foor;
& fiat vo bé comtpared vvith that of the earth;
and then that of the earthvviththat o the .
. .“‘ S E ~P .. l' ,:‘.Diyers

- N -
I
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2. Divers metalls being melted together in ome
: body, te finde the mixture of tfm. g

His wat a notable invention of Archimedss,

relaced by Vitrivine in his Architecture,
where he reporteth that the Gold-fmith which
King Hiero imployed for the making of the
Golden Crowne, whichwas tobe dedicated
tothe gods , had ftolen-part of it, and mixed
Silver in the place ofdt: the *K’mgéafpicious
of the work propofed itto Arehimedes ,if by
Art hecould difcover without breaking of the
‘Crowne,if there had been made mixture of an

“other metall with the Gold. The way whic

he found out was by batliing himfeife ;-for as he
entred into the veffell of water, ( inwhich he
bathed himfelfe ) fo the water afcended or flew
out overit, and ashe pulled ouchis body the

“water defcended : from which he gathered that

if a Bowle of pure Gold,Silver, or other metall
were caft into a veflell of water, the water pro-
portionallyaccording to thething caft in would
alcend ; and fo*by way of Arithmetick the que-

. ftion lay open to be refolved : who being fo in-

tenfively taken with the invention ,leapés out
ofthe Bath all naked, cryingasa man trant

ported, I bave fownd I have fewnd, and fo difco-

vered it. - o .
Now fome fay that he took two Mafles, the

one of pure Gold,and the otherof pure Silyer;
cach equall to the weight of the Crowne, and

therefore unequall in magnitude or greatnefle;

[
1
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and then knowing the féverall quantities of wa- .
ter which wgs apfwerable to the Crown, and
the feverall Maffes | he fubilly colle@ted , that
if the Crowne occupied more place within the

‘water than the Maffe of Gold did; it. appeared |

that there was Silver or other-metall melted
with it, Now by.the rule of pofition , fuppofe

that each of the three Maffes weighed 18pound
apiece, and that the Maffe of Gold did occupie
the place of one pound of water, that of Silver
a pound and 2 haife,and the Crown one pound
and a quarter only : then thus he might operate: -

- the Mafle of Silver which weighed 18 pounds,

caft into che water, did caft out halfe a pound.
of water more then the Mafle of Gold, which
weighed 13 pound, and the Crowpe which
weighed alfo 18 pound, being put intoa
veflell full of water, threw Gut more water thar
the Mafle of Gold by a quarterof a pound,(bee
caufe of mixt metall which wasinit: ) theres:
fore by the rule of proportion , if bilfe 2 pound
of wager ( theexceffe ) be anfwerable, to 18
pound of Silver , one quarter of a pound of ex~
cefle fhall be anfwérable.to g pound of Silver;
and fo much was mixed inthe Crowne.. . .
_ Some juige the way to be more facill by-
weighing the Crowne firft in theaire ; then in:
the water ; in the aire.it weighed 18 pound,and .
ifit were pure Gold , in the water it would
weigh but 17 pound ; ifit were Copperit
would weigh but 16 pound'; but becaule vve
wvill fuppofethac Gold and Copper is mixed -
together, it vvill vveigh leffe then17 pound,
Pa . , < yet

i
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© yet more than 16 pound, and thataccording to

_ the proportion mixed ¢ let it then be fuppofed
that it vveighed in'the vvater 16 pound and 3
quarters, then might one fay by proportion, if’
the difference of one pound ofloffe, vvhichis
betvveen 16 and 17 ) be anfvverable to1g
pound, to vhat fhall one quarter of difference
be anfvverable to , vvhich is betvveen 17 and
16 3,and it vvil: be 4 pound and a halfe; and fo
" much Copper vvasmixed vvith the Gold.

. Many men have delivered fundty vvayes to
refolve this propofition fince Archimedss it~
Bention,and it vvere tedious to relate the diver-

ties. . '

. Baptifta Benedittus amongft his Arithmeti-
call 7 beoremses, delivers his vvay thus: if a Maffe

of Gold of equallbignefle to the Crovvne did
~ wveigh 20 pound,and another of Silver ata ca-
. pacity or bigneffe ar pleafure, as fuppofe did
vveigh 12 pound,the Crovvne or the mixt body
would vveigh more than the Silver, and lefler
thanthe Gold, fappofeit vveighed 16 pound
wvhich is 4 pound leffe than the Gold by 8
~ pound,theamayonefay, if 3 pound of differ
“ence come from 12z pound of Silver, from

wvheénce comes 4 pound vvhich vvill be 6 pound

and fo much Sitver vvas mixed in it, &c.

- 13
' b

3 Thret
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3. Three men bought & quantitie of wine, each paid.
alike ,and cach was to have alske ; it happened as .
the laf} prrtition that there were 23 Barrells, of
which 7 were full 7 balfe full, and 7 empty,
baw muft they fbare the wine and
veffells shat each have as many
- weffelisone s another,
. €5 ms mwch Wine ane
. * s another? ;

T His ma be.anfwered two wayes as follow-

* eth,and thefe numbers 2,2,3,0r 3,3,1, may
ferve for dize@ion, and fignifies that the firft -
perfon ought to have 3 Barrells full, and as
many empty ones,and one which is halfe full;’
fo he (hall have 7 veffells and 3 Barrels, anda
halfe of liquor ; and one ofthe other fhall in
like manner have as much, {o there will remaing
for the third man 1 Barrell full, 5 which are
halfe full, and 1 empty, and foevery one fhall
have alike both in veffells and winlz And ge-
nerally to anfwer fuch queftions, divide the
number of veffells by the number of perfons’,
and if the Quotient be not anintire number,the
- queftionis impoflible; but whenitis an intire
number, there muft be made as many parts as -
there are 3 perfons,feeing that each part is lefle
than che halfe of the faid Quotient : as divid-
ing 21 by 3 therecomes 7. for the Quotient,

. which may be parted in thefe three parts,2,2,2,
" or 3,3, 1, each of which being leffe than ha fe'

of 7.

P3  4Thw




214 Mathematicall Recreatioy,
4 There is a Ladder which | ands wpright againf®:
* awallif 1o fur high, thj: f'oetof'?it{c' pulled
| M8 6 fogs from the wall upon thie pavi-
- menszhow much barhthe top of
 theLadder defeended 27
T He anfuveris, 3 foor: forby Pyrhe oras
. *+ rdlethe fquare of D 3, the H]potb’mu 4l is
Ui equall fo the fquare
Fiigd Jm s of D 46,8 A B 10.
CO&TT e, “Now if DA be 6

PR ~foot,and "4 B 19
§ oy Foot, the fquares are
- \1 \W‘; 36a;x‘cl 100", ‘vhich

It ’36taken' from 100

v Urefts 64, vybofe

N Roote-quadrate 'is 8. |
- fothe ‘foot of the

Ladderbeing novv atD, the toppe vvill be at

€, 2 'foot lovver than it vvas vvhenit vvas

ath“ [ R T T

3
RTINS -

" PrOBLEM. LXXXVII .
" Witty fuits or debases between Cains and Semproe l
" nius , spow'the forme of fgures, which Gao- )
" metricians call Ifopersshieter, oy © - -
- eqwallin circdit or comipafe..

MArvell not at it if T make tbéMathemt-
- ticks tzkeplace athe Baue, and if 1 feg 2!
3 :“ ! . PN . v . &Enh "l

i




" Mashematicall Recreation. 215+
forth here Bartolems, who witnefleth of him-
~ felfe,that being thenan ancient Do&or in the -
Law, he himfelfe took upon him to learne the
elements and principles of Geometry, ‘by which
hemight fet forth certaine Lawes touching the
divifions of Fields,Waters, H{lands , and other

incident places : now this fhall be to fhew in
: _ pafiing by, that thefe

) :  {ciences -are profi- |
£4] HE - tableand behovefull

L B for Judges , Coun- \
) . i fellors,or fuchtoex-. = .
“Nge?” 5 ¢ plaine many things
3 T H4 which fall' out
CS i} Lawes, to avoid am-
T € .. 7 biguities,contentions,
) -+ 7 and fuits often.

1. chih’cnt.

. qsw hada field which was dire&ly fquare,

. i "“having 24 meafures in Circuit , thatwass = ~»

‘. onyeachfide: Sempromins defiring to fichimfelfe,

| prayed Cuims to change with him for a field
. whichfhould be equivalent unto his, and the

., bargaine beiog concluded, hegave him for .
 4ounterchange a piece of ground which had
. juft as ‘much in circuit as his had , butitwas
not {quare,, yet Dwadrangular and Rectangled,

. having 9 meafures in length for each ofthe two
- longeftfides,and 3 inbreadth for each fhorter

fide: Now Csims which was not the moft fub- .
T I

P4
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tilleft nor wifeft in the world accepted his bar-
gaineat the firft, bat afterwards' having con-
ferred with a Land-meafurerand Mathematici=
an, found that he was over-reached in his- bar-
gaine ,"afid that his field contained 36 fquare
medfures,and the'other field had but 27 meas
fures,(a thing eafie to beknowne by mulsiply-
ing the length by the breadth:) Semsprowins con-
tetted witly him in fuite'of Law ,"and. argued -
thaefigures which have equall Perimerer or cir-
ewit, atc equall among(t themifelves: ‘my field,
. faith he, hath equall circuit with yours,there-
foreitisequalluntoitin quantitie. 'Now this
Was fufficient to delude a Judge which was ig-
norant in Geometricall proportions’, buta Ma-
thematicidn will eafily declare the deceit, being
aflured that figuteé which are *Zfsperemiter, or
equallin circuit, have not alwayes equall capa-
citie or quantitie: fecing that with the fzme cir-
kuit, thece may be infinite ﬁ%ﬁ!\cs_ma,de ‘whicl
fhall be more and more capable, by howmuch
they have more Angles, equall fides, and ap-
proach'nearer untoa circle, (whichisthemoft’ -
capableft figure of all, )becaufe chat all his parts
Qre extended one from anothes , and from the
- middle o Cenfre as much asmay be:' fo we
- feebyan infalible rule'of experience , thata
fquare is more capable of quantitie than a Tri-
angle of the fame circuit,and a Ifgm%:hc,more
thana fquare, and fo of others,, o that they
be regular figures that Irave their fides equall,
I “otherwife

v
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- ptherwife there mightbe that a regular Tri«
- angle, having 24 meafures in circuit might
have more capacitiethan areGangled Parale/o-
gram, which had alfo 24 meafures of circnit, ag
Cif it were 11 in length, and 1 inbreadth,
the circuit is ftill 24, yet the quantitie is but 11,
and jf it had 6 everyway, it gives the fame Pe-
 rimetir, vic. 24.bue g quantitie of 36 as before.

o 2. Incident.

SF"’P»""”""" “haying borrowed of (aims a fack
broad, and when there was queftion made ta
tepay it, Sempronims gave Casns back two facks
foll of Corne, which had each of them 6 foot

‘high & 1 foot broad: who belecved that if the

- Tackeswere full he wasrepaid, and it feems-to
have anappearance of truth barely looked on.

Buz iflis moft evident in demonftration , that’
- the 2facks of Corn paid by Semsprowius to Cains,

is but halfe of that one fack which he lent him:
fora Cylinder orfack having: one foot of dia-

meter ; aud & foot of length , is but the 4 part
of anotlier Cylinder, whofe length s 6 foot,and -

3

his diameteris 2 foot : therefore two of the

leffer Cylinders or.fackes, is but bmife of the.
sreater; and fo Cains was deceived in halfe his-

- Corne.
SRR © 3. Incident.

SOm’g one froma common Fountaine of )
City hath a Pipe of water of an inch diame-

> of Corne, which was 6 foot high and 2 foot

-
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ter;to have it more commodious,he hath feave-
to take as much more water ,- whereupon ke
- gives order that a Pipe be made of two inches -
- diameter. Now you will fay prefently that ic4s
reafon to befo bigge, to have juft twice s
wmuch water ashe had before : butif the Ma-

\ . — - giftrate of the Citie
‘ f() ". underftood Geome-
! O BN 'gicall 5‘_ ortions
P e (] -, fiewould fdon caufe
,WA;IWM " jttobeamended , &

3¢, - fhew that he hath
i " not only taken ‘twice
i as much water as he
--*had before,but foure
o times asmuch : fora
- Circular hole which is two inches diameteris -
foure times greater than that of oneinch ,and
therefore vvill caft out four times as much vva-
ter asthac of oneinch, apd fothe deceit 1s *
‘double alfo in this. o
. - Moreover, if there vverea heap of Corne of
2o foot every vvay, vvhich vvas borrovved to
be paid next yedre: the party having his Corne
in heapes of 12 foot every vvay,and of 10 foot
evéry vvay,proffers him 4 heapes of the greater
or 7 heaps of the lefler, for his ovvne_heap of"
20 every vvay , vhich vvas lent : here it feems
that che proffer is faire, nay vvith advantage |
yet the loffe vvould be neare .xcco faot. Infi-
nite of figh canfes do arife from Geometricald;
 figuzes, vvhichare able to deceive a . Judge or

$Magiftrate
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. Magiftrate , vvhich is not fomeyvhat feene ity
c.Zlatl{:mtiuﬂ Docymensss

’ Pror r = u. LXXXVIIL

[ m'taim'ﬂgfﬂadr] Duefions in matter
- S Comegraphy

Flrﬂ, it may be demanded, yvhere is themid-

dle ofthe vvorld ? 1fpeak not here Mathe-
matically, but as the-vulgar people, vho sk,
vvhere is the middle of the vvorld?in this fence -
tofpeak eabfolutely there is no point vvhich
fnay be faid to be the middle of the furface, for
the middle of a Globe is every ‘vvhere: nots
Vvithflanding the Hely Scriptares fpeake re= .
{pe&ively, and make mention of the middle of
. the'earth ,and the interpreters. apply it ta the
| - Citic of fersfalem placed in the miXme of Pas -
|  Zefina,and the habitable yvorld, that in effet
taking a mappe of the vvorld, and placing cne
foot of the Compaffes.upon Fersfalem, and ex-
tending the other footto the extremity of Ew-
vope, eAia, and e4fricw; you fhall fee that the
Citie of Jersfalem is as a Centre to that Circle,

3. Secondly, bow mnch s the dc}{t‘t af the carth,

" thebeight of the beavens andthe
o compaffe of the World ? .

FRom the furface of the earth unto the Cens

; tre according to ancient traditions, "i6 3436

wiles, fothe vvhole thicknefle is 6872"q1nes;' -
, L T

-
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of which thewhole eompafle or arctutofthe
" earths 21600 miles.

From the Centre of the earth to the Moone
there is neare's6 Semidiameters of the earth,

-~ which is about 192416 miles . unto the Suane

there is 1142 Semidiameters of the earth , that .
isin miles 3924912 ; from the ftarry firma-
mem to the Centre' oftheca:xh thereis 14000
Semidiamerers,chat is, 48184000 miles,accord-
ing te the ‘opinion and abfervation of tbat .
. Joarned Tichs Brahe.
- From thefemeafures ont maycolle&by A-
sithmeticall fupputations , many pleafant pro~

pﬁmnsmtb:snanmr
Firft, if you ioe_there were a ole

throngh tbe;mtb a thata Milftone fhould
be fec fall down into this hole and to movea
mile in each minute of time, it would be more
thaa wwo da cz::and a halfe before it would
- eome to the Centre, aad being thctc it wonld
henginthe aire.

‘Secondly,ifa man fhould go every day 20
miles,, it wonld be chree yéares wanting but a
formnight,before he could go once about the
~ earth; and if a Bird fhould fly round about itin
modaycs,d&nmuﬁ tbemononbcqso miles -
inan houre. . -
. Thirdly, the Moenemuesa greater com-
. pafle each houre, than ifinthe fame time fhe

fhould runge twice rhe Cnrcumferenceof the
wgo{:negﬂh' 1d b ﬁl f d h

0 ,amxtxte pgoc that one:

'y fhould

A
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fhould go 20 miles inskending towards the
heavens every day,he fhould be above 15 years
before he could attaing to the Qrbe of the,
Moone. S . . .
. Fifthly, theSunne makes & geegter way in’
one day thanthe Moone dath in 2¢ dayes , bes -
. caufe that the Qrbe.of the Sunmes circumfe-.
renceis at the [} 20 times greater than che '
Orbe of the Moone. R
_Sixthly,if 2 Milflone fhould -defcend from.
the piace of the:Sunne 3 thoufand miles every.
houre, (‘which is above x5 milesinaminute
farve beyond the proportien ef mation )it
would be shove 163 dayes before it would
dovvseto the earth. o
Seventhly, the Sunnein his proper fphere
movesmore than feven thoufand five hundred
and feventy miles in one minute of time : novv
“there is no Baliet of 2 Cannon, Arrovy , Thua-
derbolt;or tempeft of vvinde that moves wvith
fuch quickneffe. - .~ o :
“Eightly, it is of a farre higher natureto con-
fider the exceeding and unmoveable quicknefle
of the ftarry firmament, for a ftarre being in the
- AEquater (which is juft between the. Polés of
the world)makes 12« 98666 miles in one houre

" dred and feventy foure miles inoae minpse of
- time: & ifa Horfeman fhould ride every. day
) 40 miles, he could not ride fuch'a compafle in -
a thoufand yeares as the ftarry firmament
moves in one Foure, which ismore thap ﬂi‘f on‘;
. . T A oy

¥

which is two hundred /nine thoufand nine hum-
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fhould move about che earth a thoufand times
_ inone houre,and quicker than poffible thoughe
can beimagined: and if atarre fhould flye in
the aire about che esrth wich fush a prodigious
mickaefls, it wp#ld burncand confume ail the
world here below. Behold therefore how time
piffech,and déath hatteth on : this made (uper-
wicys , not unadvifedly:to acerithiee chis mocion:
of Primsmmobile to theearch ;| and not to che
ftarrkfirmament; for it isbeyond humane fenfe
to appiehend or corceive the rapture and vio- -
lence of that motion béing . quicker than
thought'; and the word of God tettifieth chat
the Lord mrade all chings .in samber; meafure;

weight,and sime.

.. Promrzmx.XCil.
© . Jofinde. be Biffexrile yeare, the Daminicall lester,
and the lesters of she monerh. a
- Bt 123; dr 124,01 129,01 26,0t 27,( Which
- A _is the remairider of 1509,0r 1600)be divi-,
ded by 4, which is the number of the Leape-.
. yeare, and chat which remaines of che divifion,
- fhewes the leap-yeare, asif one  remaipe | it
fhewes that itis- the firft yeare fince the Bify
" fextile or Leap-year;if two, it is the fecond year
&c. and if nothing remaine , then it is the Bife
- fextile or Leap-yeare;and the Quotient fhews
- youn how maoy Biffextiles ar Leap-yeares shera
gre conteined in formany yeares-
‘ T
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T'o finde the Circle of the Sun by the fingers.
Y Et123,24,25,26, 0r 27, bedivided by 28,
(whichis the Circle of the Sunne or whole -
revolution of the Dominicall letters ) and that
which remaines is thie number of joyats, which -
“isto be accounted uponthe fingers. by Filims -

* efto Dei, colwms bowsss Accgw‘ gratisi-and where
the number ends, ‘that n§er it fheweth the.

_ yeare which is prefent , and the words of the
verfe fhewthe Dominicall lester. .

v, A R 8

- Exawmple,

Tvide 123 by 28 for theyeare (andfo of o-

"~ ther yeares ) and the “Quotientis 4, and
there remaineth 11,for which you muft account’
11 words : Filius efto Dei, &-c-upon the joyrits:
ynof the Zndex and’

beginning from the fitft jo
you fhall have the anfwer. G
For the prefent to Know the Dominicall let-
r2r for each 'moneth, account from Jawmery un-
" to the moneth required,inclading ?nngmg, and
ifthere be 8,9, 7, of 5, youmult begirl upom
the end of che finger from the thumbe add ac- .
- count, Adum degebat, G-c.-as many words as’
there are¢'moneths; for-then-one fhall- have the
decter which begins the moneth ; therrto knew:
what day of the moneth it is,fee how-many
times7 is-comprehended. in- the fumber of
dayes,and take the reft,fuppofe. 4,account upon
the firft finget within & wighout bycthe: joynts;
- onr : < unte

¥ - O
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unto the number of 4,which énds at. the ¢nd of
thefinger : from whenckit may be inferred
that the day required was Wednefday, Sunday
being actributed to the fir® joynr of the firft
finger or- Index: and fo yon have the prefent
re,the Dominicall letcer , the letter which
‘ aim the :Moneth , and all the dayes of thic
Mmﬂb- ' I T S .
" Prosesu. XCIIL |
To ﬁxde the New and Full Mose in
o each Monesh. ~
AD’cfe‘,f:’o' tae Epa& for the yeare,thie Moneth
~from - March, then fubtra® that furplus
from 20,1 d the reft is the day of the Moneth
thatit il be New Mooie,and adding unto it

N 1Y

14, you fhall have thi;‘full_ Moonz. .

e o Nete
3 (R

: Tthp:ﬁ;ﬁm&imuj alwayes by adding

¥ tino 30, andif ic palfe 39, fub.

. &ad 30, 3nd gdde 11 to the' remainder,

and fo 44 infinisum ;. asif the Epad wete 12,

ade 11,49 it makes 23 for the Epad next year,

%o vvhich adde 1 zmakes 34, fubtrad 30, Tefts.

. 4the Epadd for the yesreafter ,and 15 for the

" yearefolloysing that, and 36 for the next, and
o FEushememe

RS ! ’ . B t P‘ o,‘.:
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wL
PROBLEM. XC1V§‘~

To finde the Latitndeof a Comntreyi

Hofe that dwell between the North-Pole

- X and the Tropicke of Cancer, bave their
Spring and Summer between the 10 of AMarch,
-and the 13 of Seprember : and therefore in any

. day betweenthat time, gec the funnes diftance

by inftrumentall obfervation from the zenith at
noone, and adde the declination of the fun for
‘thatday to it : fo the Aggragate fheweth fuch
is the Latitude,or Pales height of that Coun-
trey. Now the declination ofthe funne for any

, ‘daX is found out by Tables calculated to that
en

s or Mechanically by the Globe, or by In-

_ firament it may be indifferently had - and herg - -

noté that if the day be betweenthe 13 of Sep-
temberand the 15 of March, thenthe funnes

declination for that day muflt be taken outof . -

the diftance ofthe funne from the zenith at
.noone: o fhall you have the Laticude, asbe-
fore. - ‘ i

- = Pnnogn u XCV -

N T . - L '
Of theClimsates of cowmtreys , and to finds iwwhas’
T Climate any conntrey is wnder. ‘

: Cﬁmum they ate taken Geographically

‘Ggnific nothing elfe !&mw}puthe lg:@bh ‘
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-of the Jongeft day of any place, #s half an houre
longer, or fhorter than it is in another place

(and (o of the fhorteft day)and this accountto

begin from the Equino&iail Circle, fecing all
‘Countreys under it have the thorteft and lon-
geft day that can be but 12 houres; But all o-
ther Countreysthat are from the Equino&iall
Circle either towards the North or South of it
‘unto the Poles themfelves,are faid to bein fome
- ‘one Climate or other, from the Equinodiall
to either of the Poles Circles,(which are inthe
Latitude of 66 degr. 30m.) between each of
which Polar Circles'and the Equino®&ial Circle
there is accounted 24 Climates,which differ one
from another by halfe an hours time:then from

!
]
|

cach Polar Circle, to each Pole there are rec-

koned 6.other Climates which differ one from
another by a moneths time : fo the whole earth
_ is divided 1nt6 60 Climates,z0 being allotted to
the Northerne Hemifphere, and 30:tothe
Southerne Hemifpheare. And here note, chat
though thefe Climats which are betweene the
Equino&iall and the Polar Circles are equall
one unto the other in refpe of time , to wit,
by halfe an houre; yet the Latitude, breadth,

orinternall , conteined between Climateand |

Climate , is notequall: and by how much any
Climate is farther from the' Equino&iall than
another Climate, by fo much the leffer is the
intervall between that Climate and the next:fo
thofc that are neareft the Equinoctial are largﬁ,
LA e
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¢, and thofe which are fartheft off moft con-
traded: and to finde what Climateany Cout-
trey isunder :fubtrad the length of ad Equi-
nocéiill day,to wit, 12 houtes fromithe lerigth
of the loggeft day of thdt Countrey ; the re-
‘mainder being dotibled fhews thie Climate : So
at London the longéft day is nearé 16 houres
and a halfe; 13 taked from it there rematnes 4
houresand a halfe ; which doubled makes o
halfe houres; that is ; 9 Clintates ; fo London i§ -
in the ¢ climate. .

Prosrem. XCVL. . .

- Of Longitwde nd Latitndeof the Earih

Co andof the Starres. o
Ongitude of 2 Countrey;or place; is dn drcke
- of the e£Equator conteined between the Me-
ridian of the Azores, and the Meridian of-the
place, and the greateft Longitude that cinbeid
360 degrees. .
' Note.

- That the firft Meridian may betakenat pleas
fure upoh the Tertéftriall Globe or Mappe,
for that fome' of the - ancient Aftronomers
would have it at Hercules Piflats,whichisatthe
firaights at Gibraltar : Prolowy placed itat che
Canary Iflands, but now in thefe latter times ic
is held to be neare the Axores. Butwhyit was
firft placed by Prolomy atthe (antary Iflands,were
becaufe thatin his time thefe Iffands weré the
fartheft wefterne parts of the world that vvas

‘then difcovered. ' And wvhy it reteines his
place novy at Saint Michacls neare the

.

Qi Azor
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. Azores | is that becaufe of many accutate ob-

- &ervations made of late by many -expert Navi-
" _gators and Mathematicians, they have found
“the Needle there to have no variation, but to

point Northand South : that, isto each Pole.

of the world : and why the Longitude fromy-

thence is accounted Eaftwards, is from the mo-
- tiogof the Sunne Eaftward | or that Prolowsy
and others did hold it more convenient to be-
gin from the Wefterne part of the world and
fo account the Longitude Eaftward from
Countrey to Countyey that was then knowne;
till they came to the Eafterne part of e 4fis, ra~
ther than to make a beginning upon that which
was unkrowne: and having made up their ac-
count of reckoning the Longitude from the
Wefterne part to the Eaftern part of theworld
knowne, they fuppofed the reft to be all fea,
which fince their deaths hathbeen found al-
molt to be another habirable world.

T finde the L'ongim;de of 4 Countrey.

IF it beupon the Globe,bring the Counttey to
the Brafen Meridian, and whatfoever degree
that Meridiaa cuts in the Equino&iall, that de-
gree is the Longitude of that Place : ifitbe in
a Mappr, then mark what Meridian paffech
over it o have you the Longitude thereof,if no
Meridian pafls over it , then takea paire of
Compafles, and meafure the diftance betweene
the Place and the next Meridian, and apply it
TN ' : to
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to the divided parallelor «£gwator, fo have
you the Longitude required. Lo

- Ofthe Latitudeof Conntreys. -
~Atitude of a Countrey is the diftance ofa
Arke of the Meridian ¢onteined botiveen. the
Zenich of the place ant the e £guator ; which
is two-fold , viz. either  Nortl-Latitude or
South-Latitude either of which extendeth from
the Equino&iall to either Pole , fo ehe greateft -
Latitude that canbe isbut 90, degrees: 1f any
Northern Countrey have the Attick Circlie
verticall, which is in the Latitude of 66.gr. s0.
m. the Sunwill touch the Horizon in the North
partthereof, and the longeft day will be there
then 24-houres, if the Countrey have . leffe
Latitude than 66.degrees 30.m.the Sun will rife
and fet , but if it have more Latitude than

66. gr. 30 m. it will be vifible for many

dayes, and if the Countrey be underthe

Pole , the Sun will make a Cifcular motion
“above'the Earth,and be viiible for a haif yeare:~

fo under the Pole there will be but one day,

and one n;ghggl ih‘e. whole yeare. '

Countrey from the Equinodtiall,.orivisan
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To finde the latitnde of (ountreys. _
F it be upon a Globé, bring the placeto the

- Brafen Meridian ; and the aumber of degrees

which it meeteth

*Or with a paire of

‘ |« Compafles take the
_ ry { | diftance between the -
§E L% Countrey and the E-
&LJ5| |, quinodiall, which

P A o % 7 therewith , isthe La~
T:. !f | .tiude of the place.

A applied unto the E-

. quinodtiall will fhew the Latitude of that

- Countrey ; which is equall to the Poles height;

- if itbe-upon a Mappe. Then mark what paralief

:  pafleth over the Conntrey and whereit croffeth

the Metidian, that fhall be the Latijude : but if
yoparallel paffeth over it,then take the diftance
betweene the place and the next parallel, which

- applied to the divided Meridian'from that pa-

rallel will thew the Latitade of that place.

I S, w—— .
N Tofinde thq-di]iar;cto_f places. -

F it be upon a Globe  then with a paire of
Compaffes take the diffanee betweene the two
_ :ittotffe: divided Meridian
or e£guaror , ahd the number of degrees fhall
fhewhe diftance;each degree being 60. miles.
Y itbeina Mappe (" accoxdingto rights pro-
S e - jetion)

R S

\
-
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e&ion) take the diftance with a paire of Com-
affesbetweenthe two places , and apply this
diftance tothe divided Meridian on the Mappe
rightagain(t thetwo places;» as many degrees
asis conteined between the feet of the Compaffes
fo much is the diftance between the two places:
Ifche diftance of two places be required ina
particular Map then with the [Bm’xﬂqu takethe
diftance between the two places, and apply itto
the fcale of Miles, fo have you the diftance, if
,the fcale be too fhort , takethe fcale between
the Compaffes,and apply that o the two places
asoftenas youcan, fo_have youthe diftance |
- requited. : N

Of the Longitnde, Eatitud, Declinati- _
. on and diftance of the Starres.

THc Declination of a (tarre is the neareft .
‘ diftance of a Star from the e £9%4%0r ;the
Latitude ofa Starre is the neareft diftance ofa
 Sarre from the Ecliptick : che Longitude of a
Starreisan Ark of the Ecliptick conteined be-
tween the beginning of 4vies,and the Circle of
the Starres Latitude, which is a. circle drawne
from the Pole of the Ecliprick unto the ftarre |
. and foto the Ezliprik, Thzdiftance berween
two Sarresin Heaven is taken by a  Croffe-faffe
or other dnltcument, ani upon a Globe it
is done by taking between the feet of the
Compsffes the wwo Starres , and applyingic
, o

A\,
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el

%o the e£guater , {0 have you the diftance be-

gweene thofe two ftarres.

 Howiiit that tyo Forfesor other creatures beé

foaled or brosghe forth into the world at one and sbe
Same time | that after certaine dayes traveR
the ome Livedmore dayes than the other, not=
withfanding they dyed rogether in one
and the famt moment alfo?

T Hisis cafie tobe anfwered : letoneofthem
travell roward the Weft and the other to-
wardsthe Eaft: then that which goes towards

~ the Weft followeth the Sunne : and therefore

fhall haye theday fomewhat longer than. if
there had been no traveltmade, and that which
goes Eaft by going againft the Suane,fhall
have the day fhorter, and fo inrefpe& of tra-
vellthough they dye at oneand the felfe fame
houre and moment of time, the one fhall be
-From whicli confideration may be inferred
that a Chriftian, a Jew, and a Saracen, may
have their Sibbaths all uponone and the fame
day thovgh rewwithftanding the Saracen holds
bis Sabath uponthe Friday, the - Jew upon the

' . aturday,and the Chriftian upon the Sunday =
- For being all three refident inone place , ifthe -

Saracensnd the Chriftian begin theig travell

‘vpor the Saturday, the Chtiftian going Weft,

atd the Saraces Eaflwards, fhall compaffethe
T T Globe
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|
?
r

Globe of theearth, thusthe Chriftian at the -

conclufion fhall gainea day,and the Sardcen
thall lofe & day,and fo meet with the Jew every’

ene upon his owneSabbath.
) - Uertaine fime obfervations.
1 Y Y Nder the Equino&iall the Needte
' u hangs in eqwilsbris, but in thefe partsic
inclines under the Horizon , and being under
the Pole it is thought it will hang verticall.

2 In thefe Countreys which are without the ‘
~ Tropicall Circles, theSunne comes Eaft dnd

Weft every day for a halfe yeare, but being un-
der the Equino&iall the Sunisnever Eaft, nor
Weft<bue twice i the yeare , to wit, the 10. of
Marchand the 13 of Seprember.

- 3 Ifafhipbeinthe Latitude of 23gr. 30 m.
thatis, if it_have cither of the Tropicks verti-
call: thenat whattime the Sunnes Altitude is
equallto his_diftance from anyof the Equi-
no&iall points , then the Sunneis due Eaft or
Weft. ‘ ‘ IR
4 If athip be betweene the Equino&iall and
either of the Tropicks , the Sunne will come

twice to ose point of the compaflein the fore--

noone, that is, in one and the fame pofition.

s Vnder the Equino&iall neare Guineathere
is but two forts of windesall the year,6.monetks
a Northerly winde,and 6 moneths a Southerly
wiride,and the flux of the Sea isaccordingly.

6 Iftwo thips under the Equinctiail be1co.
caguesafendes , and fhould fay'e Northerly

- o © patill

.
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untill they were comeunder che Articke circle,
they fhould then be but 5o leagues afunder.

7 Thofe which have the Artick circle, verti-
call : when ths Suaneisia the Tropick of C»-
- ger,the Sunfetteth not,but toucheth the weltara
part of the Horizon. ., S

'8 Ifthecomplementofth2 Sunass haight at
noonbe foand equall to the Suanes Daclina-
tion for that day , then the “quimiall is ver-
* ticall: or afhippe makingfuchan obfervation,
the Equimoitiallisinthe Zenichor dire& over
them, by which Navigators know when "they
croffe the lins,in their cravels to the Indies, or
other parts. |

o The Suane being in the Equinaitiall the ex- -
tremity of the ftilein aay Sunae-dyall upona
plaine, maketh a right line,otherwife it is Eclsp-
© ticall, Hyp erbolicall,&5-c. :

" - 10 When the thadow of a mn, or other

" thingupon a Hyrizmtall plain:is equll unto

itinlen3th, thea is the Swareinthe middle
‘point between the Horizon and the Zenith ,
_ thatis, 45 degrees high. '

" ProsLEu.XCVIL

To make & Triangle that Mluwz three
' _ U right Awglés.
(OPenthe Copaffesat pealure : and upon o4,
‘ défcribe an Arke B C. thenat the fameo-
pening , place one of the feet in B , and dcfcntl:e
’ . Cotae

L - Ve G S NS
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the Arke# C. Laftly, place one of the feet of
the Compaffesin ("-and defcribe the Arke 4 B-
fo fhall you have the AT
fphericall c£quislate- | e
rall Triangle eA B C, .

right anglzed at 4,at
B,and at C. thatis,| . -
each angle compre-:
hended 90. degrees: |
which can never be
in any plaine Tri- %7
angle, whether it be S
Eguilaterall, Ifocelle, ﬁalwg,pnhoggnap, orOpi=
gonall. T R

Prosreu. XCVIIL

To divide a line in as many equall parts as one will,
‘withent compaffes ,or without fecing of it.
T.I-Iis Propofition hath a fallaci¢ in it,& can.

B not be pra&ifed but upog a CHMaincerdion :
for the Mathematicall line which'*proceeds
from the flux of a peint,_cannot be divided in'
that wife: One may have therefore an Infiru---

. ment whichis called Maincordion , becaufe -
there is butonecord : and if you defireto-di-
" vide your line into 3 parts, runyour fingerup- -

on the frets untill you found a thirdin mufick:. «~

if you would haye the fourth par of the line,
Yo wor ‘ ; * thea
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*- ~ ¢henfinde the fourth found, a ﬁftb &c fo thall
ydu bave the anfwer. -

e -~

\ —

i’non.zn XCIX

T ) dr;nvtl‘ ne wak foall sm.‘l' we to nother line,
]ct mver mect ; againft the u{xum
“of J’dradd: :

THls is done by helpof a Conoeide lme,pro-
o duced byatight lineupon one & the fame
plame, held in great account amongft the An-
. cients, and it is drawne afterthis manner. -
Draw aright line infinitely, and upon feme

ead ofu as atl draw__a Pcrpendtculat line I
Ahi e v, A augment itto A

then frem 4. draw
, lines at pleafure to
'\ interfe® the line I.
. . M.in each of which
. SO lines from the right
:LK& HK QLL.M line, I M. transferre
i i )._;A .,*wllf'vaE LC..
B e wvE G Yo ppEQF.MG.
then from thofe points draw che line H.3.€.D..
- E.F.6.which will not meet with the line M
- andyerincline mearer and nearer untoit.

Pro®: .
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: - Prosmizex.C... -
Toobferve the variation of the compaffes , or necdle
o . imany pldces,
Fl rft defcribe a Circleupon a plaine , fo thae
< the Sun may fhine on it both before noone
and afternoone : in the centre of which Circle

place 8 Growson or wire perpendicalaras4 B,and
an houre before noone marke the extremitie of
the fhadow of 4 B, which fuppofe ithe at C.

defcribe 8 Circle ot that femidiamiter CDF.

ther after moone mark when the top of the
thadow of A B.towcheth the Circle , which
admit ih D; divide the diftance C D into two
equall pants,which fuppofe at £.draw the line E
eo F. which isthe Meridian line , orline of
Noreh & Saush : now ™ - L
if the Arke of the
. Circle CD.be divi-
ded ingo. degrees.
placca Needle G H,
upon a plaige fetup
in the Centre , and
marke how many de- - ~f b s
gracstheppint of the: -~ -~ - - ..
Needle G, is from E. T
fo .much doth the

Needle varyfromthe -

North in that place.

Pros,
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ProrreM, CL
Hwto ﬁnde at any timse Which #.4) the windis in
" omes Chamber, without going abroad?.

'V Pontlic Plancking or floore of 4 Chamber;
Parlor or Hall, that you intend to have this
E¥ice, let there come downe fromthe top of
the houfe a hollow poft,in which placcan Irod
£0d that itafcend above the houfe 10, or 6
- v foot with a4 vane or
<. a fcouchen arit -to
- fhew the winds with-
-, . out:and atché lower
i end of this rod of
' Iron, place aDart®
. whichmay by 'the
= [*{.-/ moving of the vane
2 with the wind with-
out, tiirne this Dart which is wichin: about
which upont the plaifter muft be deféribed 4
Circle divided into the 32 points of the Mari-
iiers Compaflp pointed and  diftinguifhed to
that end, then may it be marked by placi to
Cqmp‘aﬂ'c by it; for having noted the North
point, the Edft, &c. itis eafic to note all the
reft of the points:and fo atany time comming
. " into this Roomie, you hiave nothingto do but
to look up to the Dart , which will point you
out what way the winde bloweth at that in-
flane. . Proz-
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ProsLE M. CII -
Howtodrawa parallel [phevicall line
\ with great eafe? :

'Flrﬂ draw an obfcure line G F. in the middie

of it make two points 4 B, (which ferves for
Centres, then place one foot of the Compafles
in B, and exrend the other foot to A, and de-
fcribe the femicircle 4 C. then place one foot
‘of the Compaffes iu e4, and extend the other
footto ¢, and deferibe the Jemicircle € D.
Now place the Compaflesin B, and extend the
other foot unto D, and defcribe the Jemsicircle
D E, andfo d mﬁmm, whncé: bcmg done
neatly, thattherebe 2.~ .- T -
no right line feee: [ /' -t . SN

nor where the Com- . | .u.; Aoy A
pafles were placed, ‘-.‘ & “* } } Al
will feeme very ‘\ i S A
ftrange how pofibly . - i~ A
itcould be drawne’. \\1- S
‘with fuch exa&nes, v
- to fuch whichareig- ..
norant of that ways .
A : Ce
: + Pges,
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' - Prosrem:CIIL,

T'o meafure aninacce(fible diftance , as the breadtk
. | of A River with the belp of enes

B . baponcly. -

-grifle way of thisis eafie: for' having ones
* L ‘hatupon his head,come nease to the bank
of the:River, and holding your head uprighe
(which may be by putting & {masll ftick to fome
- ‘oncofyour buttons to prop up the chin) pluck
dowaethe brim or edge of your hat yntill you
may but feeche other fide of the water, then
turne about the bodyin the fame pofture thae
it was before towards fome pfaine , and marke
where the fight by the brimme of the hat
glaunceth on the ground: for the diftance from
that place to your ftanding, isthe breadth of

she River required.-

- )

ProprEm. CIIL 1
How to meafure & height with two frawes o tiny
. < ,,;' (mall Frickgs.

Ake two ferawes or two ftickes which are
~ oncaslongasanother, and place them ac
right Anglesone to the other,as A4 3. and AC.
then holding 438, parallel to the ground,place
theend Ao the eyeat 4. and looking to the
ethes top B C. at C.by going backwasd or for‘-1 .

| war
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ward untill you may, e S
fee the top of the;r a1
Tower or tre¢; which .
fuppofe at E.: So the !
diftaricé from your
ftandingto the Tow- £,/
eror Tree, i§ equall 3]

to the height thereof F&els oo
above the lévell of :
the eye : to which if

fquarewch Car-g
penters . of  other” "
workemen ufé ,as H
K L.and placmg H. =
tothe eye fo that H'
K.belevell, goback |
or come fiearer untill ) :
that by it you may fee tbe top M for then the
d‘ﬁance from yon zo tbe henght is eqtaﬂ to the

- you adde your ovvné

- height you-have the’ . "
| whole helght o . :‘i’

1' TAf(ean ordinary’ 2 - t,' Lo




. fame Magnitude: It

perpendicular K X. , pe7
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‘PrROBLE M CV.

. Hor fa?nﬁk; SJratues, lesters, Zoﬁln, or otber things

- whichare placed “inthe ide of a high bmild-
380y 10 be feen below of an equall bigneffe.
Et B C.bea Pillar 7 yards high, and let
it be required that three yards above the le-

~ vell ofthe eye A, viz. at B. be placed a Globe,

and 9 yards above B. be placed another, & 32.

\ - yards above thatbe placed another Globe:how

much fhall the Diameter of thefe Globes be,
thatat the eye, at 4, T A
they may allappeare —% —7 -
tobeofone andthe | - -

is thus done, firft’ o
drawa line as A K. | N
and upon K.ere®a o

divide tEis line into . il
27 parts;and accord-_ 7
ingto 4 K.deferibe 0 -

-an Arke K 7.then from X.io the pefpehaicnlﬁ

-

K X,account 3. parts, viz.at L, which fhall re-
prefer the Fotiner three yardes, and draw the
¥me L A. fromL, in the faié perpendicular
reckon the diameter of the lefler Globe of what
Magnitude itisintended to be: fuppofe SZ,

1and draw the line § A. cutting the Arke ¥

K. in N.then from K.in the perpendicular ac-
count g yards,which admit at 7.draw 7" A, cut-
tigg 7.K..in 0 transfgrre the Arke M NN, fro::{
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#Ato P.and draw A4 P.which will cut the per-
pendicular in 7. fo a line drawne from the miid-
dle of Z F. unto the vifuall lines 4 I, and A¥7;
thall be the diameter of the next Globe: Laftly,
account from K. in the:perpendicular; X K.22
parts,and draw the line # A.cutting? K in 2.
then take the Arke M N,and transferre it from
Qto Ri and draw oo R.which will cuc the per-
pendiculdrin X fo the linewhich paffeth by the
meddleof X #.perpendicular to the vifuall line
A w,and A X.be the Diameter of the third:
Globe, towit 5, 6. which meafures.ttansferred
in the Pilfat B C. which fheweth the true Mags
nitudeoFche Globes 1,2,3. from this an Archie
tector dosh proportion his Images, the foulds
ing of the Robes which are moft deformed at
the eyebelow in the making , yet moft perfect
- when itis foe irhis true heightabove the eye..

Tobe
4

" ProBLEM.CVI,
Howis k{i]?g‘iﬁ’ or disfigure ar I wage, a5 abead, a®
arme , awhole body , &:c. [othas it bath no pro,
portion he eares to_become long + the nofe s
that of & [wan Bhie month 4 a coaches en-,
«tranch, cyet the cye placedat 4 -
 cemaine pint will be [eenina
) dirett G- exalk proportion.
T Witk aot fhive to fec a Goometricall figurd
here,for feare it may feeme 100 difficulttoun- -
: o . P\ p d@rﬁand’

PR
A

/
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derftand, byt I will indeavour by difcourfehow

Mechanically with a Candle you may perceive -

' jt fenfible:: firft there muft be madea figure

~mpon Paper, fuch as you pleafe, sceording to
his juft proportion , and paint itasa Picture
(which painters know well enough'to do ) af- -
terwards put a Candle upon the Table,and in-
terpofe this figure obliquely , between the faid -
- Candle and the Bookes of Paper , where you
- defire to have the figuré difguifed in fuch fort .
- that theheight pafle athwart the holeof the
Picure : then will itcarryall the forme of the
Pi&ure upon the Paper , but with deformity ;
follow thefe tra&ts and marke out the light
with a Coles black head or Ink : and you have
your defire. A o '

. To finde now the point where the eye muft
* feeitin his naturall forme : it is accuftomed ac-
cording to the order of Perfpedive , to place
this point in the line drawne in height , equall
to the largenefle of the narrowelt fide of the
deformed fquare, and it is by this way that it is
performed. \

0

'_ Pi{o,n;tz M. CVIL.

How a:Cannon af ter that it hath foot, may
be covered froms the battery of -
the enemy. -
Etthe mouth of a Cannon be Z,the Cannon
M hischarge N 0, the wheele L, - the axle-
tree P B. upon which the (ammen. is- placedh, at
. . which
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which end towards B, isplaced a pillar4 &°
fupported with props D, C, E, F, G. about.

" which the Axeltree -
turneth : now the - .. . .

" Canwen being  to? B& Ty o
fhoot, it retires to H, R
which cannot be di-
-re&ly becaufe ofthe
Axletree, but it make
a fegment of ha ci;ciltg‘!, & '
and hides himfe W
behind the wal @_R, N

"and fo preferves it felféfrom the Enemies bat-
tery, by which meanes one may avoid many
‘inconveniences which might arife : and more-
over,one man may more eafily replace itagaine
for another fhot by help of poles tyed to the

~ wall,or other help- which may muleiply the

ftrength. - 3 : N

, Pnogu M: CVIIL.
How tomake & Lever, by which one man may
alone place a Cannon spon bis carriage, .
. or raife what other weight '
. be wonld.

Irft place two thick boards upright , as the

figure fheweth, pierced with holes,alike
oppofite oneunto another as C D and E F:&
let L,and 4, be thetwo barres of Ironwhich®

paffeth through the holes G H, and F, K, the
‘ R3 two
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N " two fupports , " er
e ~mees . PYOPS, 4 B. the Can-

: Ta oo on;0 ‘P, the Lever,
z', ﬁ" LS slguR S,thetwo. nocthc:s
= g e “in the Lever, and @,
17 =) the hooke where the

" burthen o Cannen
% - dstyedto.” Thereft
% Of the operation is
“Tacill, that the young-
’ N cﬁfchollcrs or lear-
fers cannot faxle to performeit: to teach A4;-
werva were in vaine,and it were to Mathema-
ticians m;ury in the fucceeding Ages,

PRoBLlEmM.CIX.
f' How to :mkc . Clackmtb one onely Wheeles

',7 T [Ake t‘hie bodly);’)l’
an ordinary Dy-
i t aﬂ » and divide the
boure in the Circle
“'into r2.parts : make
|a great wheele in

ORI Lﬂght above the -
‘Axletree , to the

~.which you fhall
place the cord ofyour
, wynterpox ze, fo thatit may defcend thatinis
, _ houres
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- houres of time your Index or Needle may make -
one revolution, which may be knowne by a
‘watch which you may have by you : then put

a balance which may ftop the courfe of the
Whetle, and &g‘we ita regular motion, and you
fhall fee aneffe& as juft from this as from a
Clock with many wheeles. v R

Prostsm-CX.

How by help of two wheeles to make 4 C bilde todraw
#p xlone ahogfoead of water atd time : and -
bring drawne up [ball caft ont it [elfe
intoanother vefJel as oxe
" wonld have it

Et R be the Pit from whence water is to be
drawne, P the hook to throw. outthe '
water when it isbrought up (this hook muft be.
moveable) let 4B be the Axis of the wheelga &
S F, which wheele hath divers forkesof Irop¥
made at G, equally faftened at the whegle; lec
I, be a Card, which is drawne by K , tomake
the wheele S, to turne, vvhich vvheele §,beares
proportion to the yvheele T",as 8 to 2. let Nbe
a Chaine of Iron to. vvhich is tyed the veflel 0,
and theothervvhichisinthe Pit: EF isa piece
of vyeod which hatha mortesin1, and 2, by
vvhich the Cord 7, paffeth,tyed at the vvallas.
K H,and the other pieceof timber .of the little

vvheele as A, mortifed in likcvv‘fc for ithe
' R4 . chaine
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€haine to pafle through : draw the Cord 1, by .
K,and the wheele will turne, & fo confesjuent-
1y the wheele 7, which will caufe the [ veflell @
toraife; whichbeing -~ - o
_empty,draw the cord . [LT S PR
\ 8

- againebyY,and the' g1 .
other veffell whichis = "6 . :
inthe pit will come V=N .

out by the famerea- .
fon. ‘This is an in- - f£|"
vention which will :

favelgbourif pra&i- -~
fed; buthere is to be’

noted thatthe pit muft be farge enough, to the
end that it conteine two great veflels to paffe

- Bpand downe one by another: -

| Proz LnM.CXL

T make a Ladder of Cordswhich may be uriygd
: inones pockss 2 by whicheme may eafily -
monnt up a wall jor Trcfn alone.

g Ake two Pullies 4, & D, unto that of e4,
' et there befaflencd a-Ciamp of Ironas B;
and at', jct there be faftened a ftaffe of 2 foot
.and a halfe long as F, then the Pully A: place
a Land of Iron, as F, to vvhich tiea cord ofan
halfeinch thick(vvhich maybe of filk becaufe
itis for the pocket:)then ftrive to make faflt) tge -
PR A \ PN A - ’\. Iy AI_“”
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Fully 4, by the help of the Crampe of Iron B
to the place that yon intendto fcale; and the
tﬁaﬁ'e F;bgin;l;- tyed at the Pally D, put it be-
tvveen your leggesas though vo fit.
uponit : thc‘nfgfdf,_. th € j g\v"v"_ould ﬁt
ing the Cord C i

your hagd, you mag

gt

guide your felfe td ; ° ¢
the place required;, = = § ¥ 1. . { ,
vvhich may be made - el f T
more faall by. the ' i

Y

multiplying of Puls. ., F_ T
lies. ";yhisg fecret ot
moft excellent in

Warre, and for lo- :
vers, its fupportableneffe avoids fufpition.

-

: " PROB‘L?M(CXIIO ‘

How tomakea Pumpe whofs frength is marve-
 Jons by reafon of the great Weight of water that
it 15 able tobring Wp at once,, and fo by
continuance. .

: ]’_‘: Ete ¢y &, bethe height of the cafe about
two or three foot high , and broader ac-
cording todifcretion : the reft of the (af¢ or
concavity let be O : let the fucker of the Pumpe .
vvhich ismade, bejult forthe Cafe Or Paumpes
héad « €y &, & may be made of vvood or brafle -
of 4 inchesthick,having a hole at E, vvhich de-
T fcending
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' . fcending raifethup
" the cover P,

¥\W¥Pwhich iffueth forth
ewater, é"’_cafcend-
txfping or raifing upit
el fhats it or mgkegit
75 4. K lofe: R 5, is the
y =""handle of the fucker
¥ . X/ tyed to the handle
- ©77 " T X,which worksin
thepoft 7 Z. Let 4,
B.,C,D,be a piece of Brafle, G'the piece which
enters into the hole to F,to keep out. the Aire.
H,I K,L the piece tyed at thefunnell or pipe:
inwhich playes the Iron rod or axis G ,fo
thatic paffe through' the other piece A7 N,
which is tyed with the end ofthe pipe of Braffe.
Note , that the lower end of the Cifterne
ought to be refted upona Gridiron or Iron
Grate, which mdy be tyed in the pit, by which
means lifring up and putting downe the handle,
you ay -draw ten times more water than o-

. . therwife you could. : ~

-

-~ PremLEM CXIUL
How by meanes of aCifferne , to make Water. ofa
Pit continually to afcend withont firength,

, or the affiffance of anyother Pumpe.

" Et7L,bethe Pit where one wounld caufe
s water to af¢end continually to: ach oﬁic?
5 : Cof

1
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ofa houfe or the places which are feparated
from it : let there be madea receiveras 4, well
‘clofed up withlead or other mattér that aire
enter not in, to which faften a pipe_of leadas
at E,which may have:vent at pleafure, thenfet
there be made a Cifterne as 5, which may be .
communicative to e,by helpe of the pipe G,
from vwhich’ Ciftern  © - —— "
B, mayiflue thé va-'. * JFF e’
‘ter of pipe D wvhich - S - -
may defceud to H,. © .
vvhichis a lictle be-. -
lovvthelevell ofthej:  ff < .0 T
|  wvater of the pit as: '~ Sy g EG
much s is G H. 0. [ e -
the end of wvhich ..~ ... T
! fhall be foldered clofe a Cock vvhich fhall caft

out thevvater by. X H. Novvto make ufe of
it, let B be filled’ full of vvater, and vvhen

AR

youvvould have it rusi turne the Cock, for = - =

thenthe vvater in B; wvill defcend by X. and
for feare that there fhould be vacuity , narure
vvhich abhors it, wvill Jabour to furnifh and
fupply that emptineffe out of the fpring £ ,and.
thar the Pit dry not, the Pipe ought to be fmall
of an indifferent capacity according to-the
greatnefle-or fmaldeflc of the fpring,

| ?3639
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© Prosrzm. CXIIIL

. Hotw ont of & fountaine to caft the water very bigk
o d{fmfnm Probleme formerly

Et the fountaine be 8D, of 2 round forme
“(feeing it is the moft capable and moft per-

. fe& figure)place into it two pipes conjoyned

as £ 4,and H C,fothat no Air: may enterin
. at the placg of joyning :_,lgt each of the Pipes
. E . . haveagockG, & L

' the cocke at G being
" clofed , openthat at
1, & fowith a fquire

' force the water
“throughthe hole at

_ H, then clofe the
" Cocke at A, & draw
out the fquirt', and
S .. ~openthe cock at§.
the Aire being beforé tarified will excend hi#

R .

- dimenfions,and force the water with fach vio-

Yence, tharit will amount above the height of
-one or two Pipes : and fo, much the moreby
how much the Machine is great : this violence
will lat but a fictle whileif the Pipe have too
great an opening , for as the Ajre approacheth
to his naturail pface , fo the force will diminifh.

- Pros,
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How toempty thewater of 4 Cifterne by s Pips -

" which fhall have & mation of it [elfe. -
LE: A B, be the veffell ; C D E, the Pipe: H
G,a little veflell under the greater, in which

one end of the Pipeis, viz. [5

ther end of the -Pipe E. paffing through the
bottome of the vef~ = . :
fell at 7, then as the -
veflell filleth fo will fees -
the Pipe, and Whm‘l}% —

the veflell, fhall be/N-~-75
full as farre as PO, L
the Pipe will beginL.- ... 4!/
torunneat E, of his |

owneaccordandne-y. ¥

ver ceafe unill the  f¢
veflell ' be wholly - VB
empty. S

" Parorem CXVL -
HoWto [quirt o fpout ut & grear beight , fothat
__ome pet of waser [ball lafb a long time. X
LBt;th cre be prepared two ‘vc{fcfs' of Braffe;
Lead,or of other matter ofequal fubftance
asare the two veffels 4 B and 2 D & let cheny
E F:thenlecthere be 4 pipe HG. which may
paffe through the ‘cover of the veflel. ¢ D,
and paffe through 4 B, into G, making a little
bisheli or rifing in the cover of the vefiell A 5,
fo ;h;t:thr Pipe; touch it nqt at-the botiome ¢
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, and let the o= -

be joyhed together by the two Pillars 47 N, &
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'the formeof a threed” very gleafm; to
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then let there be foldered faft another Pipe I L;

which may be feparated from the bottome of
the veffell, and may have his bunchie fwelling

“dsthe former withoat touching the bottome:as
isreprefented in L, and paffing through che

b0ttome of A B, m;y be contiaued unto J,that
BREISE istofay,to make an

p ~ openingto the cover
DT Af:-? L s of the veffell 4 B, &
T r., i . 7 le it have a lictle
L | _ / < .mouth asaTmmpct.
A 1! ”1>;5 Ff- ¢ to that end to receive
Feo  lilF "Hlle  thewater.Thenthere
=g . muft further be ad-
o Ny, YU ded a very fmal Pipg

© o == "~ "which may paffe
through the. bottome of the veflell 4B, as let
itbe 0 P,and let there bea: buneh; or fwelling.
overitasatP, fo that it touch not alfo the bot-.
tome : let thete be farther'made to this leffer
veflell anedgp in’ t;;:rme dof a Bafinto receive
¢ water., which being done poure water. into
:l!}e Pn{;c [L, }::mll the veffell C D, be full then
turne the, whole Machgngﬁg Gide dow %S ;has
the veflell; 'C.D, miy ‘bei:xpp: fmoft,a
wadermoft; 0 by; helpe ol the, pipeG H, .thc
water of the vafﬁ:ll CD will runpe ito” che
veflel 413,,to ave paffagcb the.px e P Os
’!Zhas otion is eafant ara ealtin the
faid veifel With Wine, whuﬁl will fpout, it_out

as though it wece from, a}bjoyhng foummn |

---------



 Mathematicall Recreation. 255
ProsrenM. CXVIIIL.

How to prattife excellentlythe reasimution of fim-

plesin cafe the plantsmay not be tranfported
10 ba replanted by reafon of diftance
o of places. _
Ak ewhat fimple you pleafe ,burneitand -
take the afhesofit,and let it be calcina-
ted two houres between two Creufets wel luted,
and extrad the falt : that is ; to put water into
itin moving of it; thenfetitfettle : and do it
two or three times,afterwards evaporate it;that
is, let the water be boyled in fome veflel,untill
it be all confumed : then there will remainea
falt at the bottome, which you fhall afedrwards
fowe in good Ground wel prepared:{uch as the
Theatre of husbandry fheweth, and you fhail
have your defire. TR VI,
, Proprex.CVIIL '
How to make an infalliable perpetwall mation.

Txe 5. or 6. ounces of ¥ with ifequalf
*¥ weight of ¥, grinde it together with 10.
OF I punces of fublimate -diffolved in aceller
Upon 3 Marble the {pace of foure dayes, and
twill become like Oile , Olive , which, diftill
with fire of chaffc or driviog fire, and it will

PRI

" fablime
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fubjime dry fubftance,then put water upon the
carth(in forme of Lye ) which will be at the
bottom of the Limbeck,and diffolve that which
you can;filter it,then diftiil it ,and there will be
produced very fubtill Antomes, which put into
a bortle clofe flopped,and keepit diy , and you
fhall have yotir defire ; with aftonifhment to
ail theworld -, and efpecially to thofe which
havetcavelled herein without fruit.

.+, Promrei. CXIX.
Of the ndmirable invention of making the Phili-
" fopbews Tree , which ome way [ec withbisege
* togrow by listle andlinsle.

\Ake two otinces Of edquafortisand dif- -
folve iri ichalfe an ounce of fine filver re-

fined ina Cappell: then take anounce of Agws
fortis ,and two drams of ‘Quick-filver: which
putinit,and mize thefe two diffolved things
together , then caft itintoa Viall of halfe 2
pound of water, which may be well ftopped ;
" for then every day you fay fee it grow both in
the Tree and -in the branch.. This liquid ferves
- to black haire which is ted, or white; without
fading uttill they falt , buc here is to be- rioted

that greatcare oughe to be had in'anointin

the hair¢ , - for feare dftouching the flefh - for
this compofition is very Corrofive oz fearching;
that as foone as it toucheth the flefhic raifech

~ blifters,and bladders very painfull.

v - Paow
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“Prosrem. CXX.
" How to make the reprefentation of the
B greatworld? o
Raw falt Niter out of falt Edrth which i¢
found along the Riversfide, and at the
foot of Mountaines , where- efpecially .are Mi-
nerals of (}o\d and Silver :mix that Niterwell
cleanfed with 3 then calcinateic hermetically 5
thert put i¢ ina Limbeck and let the téCcivcrL
of Glaffe , well luted; and alwayes in which le¢
there be placed leaves of Gold at the bottome;
thenput fire under. - .. L -
the Limbeck, upnil| Y
vapours arife which, . " ) 7
will cleaveunto the ; = .
Gold; sugmentyour . °.

fire ugnll there as - IR
fcend no_ more; they = B 3
take . away yo“t st %f‘ -3 . ‘?

receiver and clofeic . . T o
hermetically;, and make 4 Lampe fireunder i¢
untill you may fee prefentedinit thac which.
nature affords us: as Flowers ; Trees, Fraits,
Fastnsaine:, Sunne, Maone, Starres, 5. Behold
here the fotme of the Limbeck., and the recei-
ver: Areprefents the Limbeck, & ftands fot
the réceivet. . -

& tRo#
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‘ P‘\O«B ran. CXXL

‘Haw to makeaCone, ora Pymlnddl 5047 move

#pon a T able mtbo;ct rings or other Artifi-- -
cull meanes: [o rlw st fball move by tl!e
edgesfthe Table mtbm faling?

. THts propoﬁuoms not {0 thomle and fub-
tile asit feemesto be, for putting undera
Gone of paper a Beetle or fuchlike creature,
. yeu fhail have plea-
- . fure with aftonith-
: ment & admiration
to-thofe- which are
-, ignorantinthe caufe:
‘ ‘fot this animall will
“ftrivealwayes to free
herfelf ftom the cap-
- _tivity in which fheis
- it by -the imprifon-
= thent of the Coe: for
. commmg neere the edge of the Table the will
retatnexo thc other ﬁde for Feue of fa!hng

. L'_'. < slv;’,\«l"
D

‘ ’ Pnowr.am CXXH.

To cluve an Anmd mtb tbe Hm qf 4 Paﬂoll.

THls is proper to a Warrier, and toperforme
it, let the ‘Anvill be énatcd red hotas one
© can
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~ €an poffible, in fuch fort that all the folidity of -
- thebody be foftned by the fite : then charge

the Piftoll with abullet of filver, and fohave

you infallibly the experiment.

** "PRoORLEM.,CXXIIL

How torofp & (apon carried in aBudget at

4 SadAle-bawe in the [pace of riding

. sorGmiles? -

FJ Aving madeic ready and farded it, ftaffeit

with Butter; then heat a piece of Tteele
‘which may be formed round according to. the .
len%th of the Capon ,and big efioighto fill the .
Belly of it, and then ftop it with Butters then
wrapitup well and inclofe it in a Boxinthe:
Budget, and 'you fhiall have your defire : itis
faid that Cowie Mansfieldferved himfeife with
no others,bue fiich as were made ready.in thig
kinde,for that it lofeth none of its fubftance,
gnd it is drefled very equally. :

© PRéBLEM. CXXIV: -

How 1o maken.Candle burne and continpe

- threctimesab long s otherwife
T e
%7 Ntotheiend-of 2 Candle half burued ftick
afarthing leffe or m:re,to, make i hang
L e 2 Lo pere,

J '
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rpendicular ina veflel of water , fo thatj it
F unmcabove the water; thén’ hght it,and it
S il fufteine it felf &
" Roati in this’ mannef;
* . and being placedin-
“ toa fountaine,pond,
or lake that runnes
flowly, where' ‘many
ipeople affemble, it
—=<Will c3ufe an extreme
oy feare to thofe which
= come. therein in the
= night , knowing ndt
what itis, .

P!'Or. I.EM. CXXV.

Hm autof & guantitie of wine ta txtm& that .
. 3 wla. 5 woff windy , and cm/{,t rit.
£ k[trt yot “ /tck,l’crfon’ ‘
T g TAkc, two wials in
fuch ~ fort "that
thq be of like grear-
neffe bath in theé
beﬂy and the geck;
 fill 'one of them of
'winé, and the: other
" y of water = let the
T "= mouth of that whick
Bath tl;e water bc piaccd, into ‘the mouth of
tulam‘ which hatb zh& wmc, fo the water fh;ﬂ
"W 38 [ PR ,".\ .. - »l c
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“benppermoft, now béeaufe the watet is heavier
than the ‘wine, it will defcend into’the other

‘Viall, dnd the wine which is loweft, becaufe i
is higheft will afcend above to fupply- the place

~ of the warer, and fo-there will bea' routuall in-

terchange-of i:'?liids ; and'by this penctration

the wine wil Jofe her vapors in paffing through
%h’girgf&i.;"" ‘i." ’PO - p? g’ g
- Pmoviy# CXXVL.: - .

Hoppomake o Marwnonests, goé of which fial
Jio gkt & Candig, andthe wiber put irom?

Upon the idZ 6Fs wal make thi figure of -

A1 a Marmouzet or other animall or forme,
and right againft it on the other wall make
another; in the mouthof each put 3 pipe or
quill fo artificially that it be not perceived ;in
oncof which plaée falt peter very fine, and-dry

and pulvetifed ;'and at the end fet a Jittle match -

of paper,in the other, place fulphyr beaten fmal,
then holding a Candle lighted in your hand,fay
to:one of thefe:Images . by way. of command,

Blow oug the Candle; thenlighting the pafha:
‘Wwith the candle,rl:e falc-peter wil blow out the.

“Candle immediatly , and going to the other I--
mage(before the match of the Candle 