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:xADVERTISE)MENT
, bl ::;,»;..).
' AS thé deﬁgn of this work is 46 render
ufeful- knowledge ‘eafy and ¢ntertain-

ing, ‘the author - has felected -thé principal
part of the experiments from the: writers
on. recreative philofophy of ‘the: laft and
prefent centurles; from Baptifia Port4 to
-Ozanam and Guyor the laft, efpecially,
has furnithed 'a’ large’ number of Recre-
ations that are new and pleafing, and from
him alfo are copied feveral figures that the
authors of the experiments they explain
have only defcribed. The late writers on
Ele&ricity have alfo contributed a confider-
able quantity of Recreations, and fuch as
for pleafure and furprize are inferior to
none. Though this work is, in general,
a compilation, fome original experiments
will be here found, and the whole, per-
haps, will appear to be delivered with
Vor. L. a more



o ADVERTISEMENT

more pcrfpxcuxty and concxﬁon, and dxgeﬁ- '

" ed ina manner more regular than hasbeen
hitherto attempted The principles of each
fcience are, moreoveg, here laid down in a
few plain aphorifms, fuch as require no

frevipgs kiioWedgey dnd yery Higle waps-

city or attention ta comprehend; fo that

. thereader will readxly difcover, at the fame -

time he admires the phenomena, the fource

““froni whenéethey proceed;-and learnjgpt

.. far from * being: marveHowsior ipcorhpre-
- - heofible;. they-are theregulariand. necef--

_' fary effects of the laws ofnaturc '
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g MONG« tbe vamous pmduéhpus.
v .of ahe prefs,  thefe thac are in<
’{éﬁ&cd *fér infiructive *cntertai‘nn’xem
feem 0 defervc fome degree of ac-
tention, and ‘that as well from the
difficulty as the utility of ihe enter~
prize; for though ‘to offer ufeful
knowlcdgc be fufficiently eafy, Yet to

render that knowledge engaging is
oftimes -extremely difficulc.  Man,
cateléfs, froward, fubborn, vain, im-
pezuous, difdains the imputation of

La 2 ' igno-



1gl,mrancc, and, loaths thm jauthorz,gq;-i
tive diQtates of aﬁ'um.mg fuperiority,. .,

~Should . we .not, therefore, endea-

your 1o repder ufeful Jearning, -nat:
dull, tedious, and dif] guﬁfﬁl,;:non ragn;
ged and perplexing, not auftere. and;
imaperious, bur, facile, biandsﬁd;ghtf\lhx
‘allusing, .captivating ! - that ; Philofor.

phy, ;with his faber garb»zanﬂ, folemn;
afpeék, when, led-by the. hand -of .4he:
{portive nymph Imaginatign, decked.
in. 3ll the glowing evier-varyjng colopss:
©of the fkies, may gain admictapeg to'
the parties of the gay and carelefs ;
and. while his aweful eye sefiraing the
.esuberance of . her fallies;. the beams;

that dart from her radiant front may,

play- upgn. his. copmenanqg, g,nd dnﬁi;—
v R R e . pate

. o L S B
'



~ INTROD iﬂ:"f“i'bﬁ.‘ v
- paee thE cclodd that! t66 - fréqﬁenﬂy'
hangs ‘o'er ‘his brow: 1 ' v

- =Thius witl the miad’of than be pleas:
itigly enlarged and!fortified; he will
unavoidablyiacquire ‘a knowledge of
Hig own igiforance; add by findingéhe . -
fdllaey of wiizt: he -thonght moft 'cef<
tafh, thie' evidence of the férifes, hé'wilk
lédn 't6 detersiiine with'caution on the.
fedning convi@tions of the mind, and-
divelt" himfelf .of ‘thofe: prepoffeflions
frown whence fo- many of ‘the evils of
lige Pmeew; coo v Lendoe e A
: AT Gy
“Thus may he advanee with tranq‘di!'
fiéps through the : flowery pathi ¢f in<
véftigation, till arriving at fome noble
eminehée; e beholds; wich: awful a2~
ﬁom{hmcm, theimmenfe riches jo the
' a3 bound-
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| Qoun&’lefs &legxbns of faence, ‘and Bex
comies ‘animated' to attain ‘2 fhilk Tiore!
161y “Ratior 5 while his Heart is incef?
finity fiin; : 'ﬁi‘iitl‘l joys of -which the
grovehng ‘Herd’ ‘have no' ‘conception;
cbmpared with whofe igtioraticé; ”the{
thehﬁblllty of the blind ‘diid deaf,” o
the ‘moft britliant hafmony. oﬁ«t:er’loufs,
or ‘enchanting “melody - oF‘fotmds, are
bu’t tnﬂmg 1mpcrfe&10ns SRS
i e 5K ,,«.:1»1.2‘.179;&“7' £,
Though this work is prmcxpally i
tended for the rifing generation, yet
they whom a criminal indulgence of
their guardians, or a {flavith fubmif-
fion totheir own tyrannic paffions, have

plunged in fenfualitytill inceflant fru-
ition hath produced an unconquerable |
loathing, or till age ‘hath deprived them .
of appetr(e, and ‘nought remains of
life



INSROPALTS PN, il
lifg but.a \ymcbcd hapkeripgafeeren:.
joyments they .can n¢ver more obtain;
even. they .. will here fipd ap entrance:
ta-new. pleafures ;. lhay will fee, vmh
grateful admiratian, thag all- bowateoys,
Brovidence, . has flill.in flore, for. tbcp), :
jgys poigmant yer tranqui), perperally

inereafing, , vet never cloying, and thae,
it depends on, themfelves fill to pur-
fue, even to the urmoft verge of life,
a continual round of vanegated plea-
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Pagé 15, Line 14, for divifor resd digits. L. 23, for diwifde £, multiplions
P. 55, ). s, for produé®s v. produét. P. 81, 1.'ts, ior deal v fbuffle. P, 82,
). 5, for dealing v. fhaPing, and for'deal r. fruffe. P. 83, 34, anh 85, 1.3, for -
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L. 10, for awbees v. wheel. P. 128, L 14, dele Fig, 4. P..145, 1. 17, fok
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DESCRIPTION of the PLATES.

" PLATE I p.2mn
Fxg I Ncpers rods. There are eleven
of thefe rods placcd perpendlcular and clofe
10 each other : on . the firlt is wrote the
nine  digits, and on the. laPc nine cyphers : -
“the other nine contam a mu]txplxcanon.
table. .

Fig. 2. Example of the manner of plac-
-ing the-rods-for. multiplying and dividing.
* Fig. 3. The Chinefe fwan-pan. The

perpendlcular lines within the fquare
ABCD reprefent bats, that divide it into
feven divifions. The five horizontal lines
_in the upper dmﬁons, and the feven hori-
zontal ‘lines in the lower divifions, on
which are {mall bla.ck circles, reprefent '
wires;



%< DESGRIR RION 0

wires ; the circles are balls movcablc on

thofe wixes, and byibringing/thgm up to

‘the mlddle bar they exprefs the fum re-

q:g" IR A R ’J{';),,:'A
RINE 1 :

o .

. ,‘
SR BRI Y e 6'*

a&kbmwﬂwm- 48

r : q }myﬁxcal dxal The mner cnrclfL
JP\QN, turns rojuqd on its ccntcr O, wuhm‘
the other circe EF G H, fo’ that anwlét;
ter of the former may | be _piaced agamf "
the, ﬁrﬁ letter of! the latter, a8, fha]l be a-
grggd on. | The l¢tters of the onp are. then '
mote for thofc of the othcr.h. The wnt—
mg under the ﬁgure is cxglamed mp r48 |

14

“*PLATEnIpqz

WY Lad RS S i .

. fog..u The mufical cyPher s The m~* .
nes: mrcle ILMN,m which the notes are,
‘ wrmc; turns roynd within. the_ other circle, s
asin the laft Platﬁs_ﬂnd the notes. .are here;
wrote for the letters, as inthe examplc un-
dcr the ﬁgvren '

BFEUR. I

S e ey e e e e
. ehea Lol e
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< P L ALT;E W p. 166.~ SIS

D iy st

Flg 1. The machme for vxfual QOrfe=,
fpondence. ABCD, Fig. 1, is a circle of
wood which turns on the ¢enter G§ 4, &,
¢, d, are pins by which it turns round.
Through its circumfererice are cut the l‘et-
térs of the alphabet, and bctween £ and
lednopenfpace . o
' an 2, is the polc to whlcb t'ﬁe cu'cle“
: Juﬁ ‘mentionéd is p1aced by its center, near
P The board E F, at fop, prevents dny
Jetter from being feen, except that du'e&ly
oppoﬁté the fpace in its middle. ;

Fig. 3, is the machine for auricular
correfpondence. The frings to the two
bells' A and B, which. are moveable on: the
crofs piece CD, are pulled one or more:
~ times, according to the letter that anfwers:
to the that' number of founds. =~ + 1 s

e

PLATEV Pl78 oy

Tlns plate contains the primary mecha«
vic - inflruments, or ‘mechanic powers.
o ~ Fig.



Ix}i”’ ' DESBIP TION .or

Fig.1, 2, 3, 4, are levers of different kinds ;
each of the other;figures have their names’
\annexcd to them. - '

v
- . .

""PLATE VL. p,x84

‘g"xg,. L and 2. A dml to go mthout‘
wheels, {pring, or wcrght CD; Fig- 1518’
the cylinder, the ends of whofe axis, as’
they "defcend, point to the hours marked
on the calumns EF. - . o
, I’ Ig. 2, reprefents the mtcrpal firu@ure
of }hq ¢y hqc&cr, V\hlch' conﬁﬁs of five. dl—- -
ymons, in threg of wh,lch there, is watery -
c*:preﬂ'ed by -the Iha.dq, R .
w¥igy 3.a0d 4. A dial t,o*fhow the, hour
by, - deﬁendmg ap inglined, plane. AB..?
‘ Flg 3, the gexternal appgarance of the.dial 5

}mprpher}c, op which, a figure fits :
tha; points to the hour.. . . .1, s
hg 4 the ;a;ternalﬁru&ure qf tbe dlal-. :

PLATE VII p;94

I‘l”' ¥ and 2, the mfcrutable lock AB,
Fig. 1, the fcutcheon to the lock ; C the

' ;rmxon by swhich itiis Txed in any pofitiond
: ABCD,

T
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. ABCD; Fig. 2, the twdv‘c wards dP the‘
Ley, which' turn round 'the plpe and ale:
fixed together by the ferew 'E.

. Fig. 3, the hand-rmll to grmd corn,
&e. inceffantly, withont any ammai force.
‘A B G Dia fmoke-jack, that turns'the rope
EF, by whlch the mil s kcpt m contmué-i
: motlon./g T e Sy

-1, ‘.‘2»\ r:“'
PLATE Vll} p.196

i

SPig ra carriage to go without any ex-
ternal force. ABCD; the ﬁgure of the .
carriage, With 'the petfon who ndes m 1t,

and the footman who dtives it. - §
“Figd. ¢, ‘reprefents ‘the maéhmery' by
which it is moved; and' which is c'oricealed
in a2 Hox behind the carriage. ° CD are two
treddles.that are puthed down ﬂternate}y ‘
by the man behind the carriage, and! by
means ‘of ‘the ropes €A, D A, turn the
wheels H H, which being - fixed on the

fame axis thh the grcat wheels I, I turn
them alfo‘ - v : .
R
t ‘ Free : S >P IJATF.‘
G ik .




+aiv  DESCRIPTION or
PL A TE AX. I;Jm
’Fg 1. The cathpt.ﬂ:a ”AB’CD‘ the

“frame ‘i in’ which 'the arrbws' are placed-

"ET the fpring by which they are forced
“out, G the poﬁ to" which the rope thu |

} beuds the fprmg ip faftened.”

* Fig. 2. The failing chariot; AB ‘the
“body of the chariot ; CD the fails; E the

- ruddcf,guided by tﬁe’ lﬂan."é‘t "thé hélm A.

PLATE X. pzoé

':j

an. ] A camage to ﬁul agamft thc

wmd ABC D the body of the carriage;;
M the maft; GEFH the fails; K the cog
| whecl that takes theteéth placed perpen~

dlcular to the fides of .the fore-wheels;
R the rudder by which it is guided.

Fig. 2. The yninvettible carriage. AB
the body of the catriage ; C the weightby

" which it is kept dlways upright; FGDE

are iron'circles in which it moves; P the

. dooi' O the wmdow, and (LR the Ihafte

vy ,,f,, ”~PLATE
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2Bl A :;E Kl p, 21p.

o, FigeLs ;The cafc of the ?olumnar}dmi
AC the czp:tal‘, thit - contalns the ﬁnkmg
part of this dsal GH 1sthc ﬂmftonwh;ch'
, are marked the hours i H the’ index, that
by its defcent ihows “the hour. The hapd
. in the cnrcle on the bafe, B, pofnts t0 the
mp‘.!lmuttt. e
» Fgiz, ﬂxows thc machmcry of thxs ma{
A is the  wheel that moves the n mmutc
hand,’and which is turned by the wexght
B, to whlch is fixed the hour hand H.
F anéf é aré two' brafs wbec\‘ls fixed on the
a*us DE.’ 'fhe ‘wheel F raifes the cnd M
Cof tfme lever MN O, and rna’kes the other
crtd “to which ‘the hammer ‘P is ﬁted to
v ﬁrlkc the bell (L RIS

,ﬁ’ (I

PLATE XL pmi

Fxg. l, is an alr chronometer AB xs a
gla.fs tube 3 CD the frame in whlch 1t is
ylaccd Ea px&on to let out theair; F,thc
ftring by ‘which the pifton is drawn’ up;
© € the lgandla that confines the ftring of -
the ‘pifton. ~ Fg.



“‘avi DESCRIPTION, &c.
Fig. 2, fhows the form of the ptﬁon o
the tube. o , o
- Fig. 3, a comcal roller to receive thc
fring to the mdcx of A dlp.l, when placcd
over the tube. .

'_ Fig. 4. A lamp chronometer. A;is a
_{mall glafs lamp, placed in the ftand B.
C the handle that fupports the ftyle H,
.and the frame D -E ¥ G, which _is covered
thh oiled paper, and on Wthh are wrote
the figures for the hours. ‘

. Fig. 5. A no&urnal dxal AandBa.tgc
two wheels of the fame ,dlmen_ﬁ'on, and
-concentral; C a pinion; D and E two.
‘wheels placed on the fame axis; L a lamp
fixed to the edge of the wheel B; G:the
weight that glves mothn to the whole
machine.

Fig. 6, is a hollow cone, by which
the flame of the lamp L is confined tp a
particular part of the wheel A. ’

RATIONAL
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RATIONAL RECREATIONS.

’

.. ARITHMETIC
"DEFINITIONS.
E thall not here define the pri-
mary principles of numbers, as
our feaders are fuppofed to underftand
the fout firft rules of arithmetic, addition,
fubtra&ion, multlphcatlon, and divifion’;
we fhall therefore begm Wlth anthmetxe
powers - '

1. By the powers of any number, is
imeant the feveral times that number is
maultiplied into itfelf. Thus, if 4 be mul- .
tiplied by itfelf, the produc 16 will be its
fecond power, or fquare ; and if that fum
be multnphed by 4, the produtt 64 is thc,
third power, or cube of 4, &c.

Vor.k . . B ‘ 2, The
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2. The root of any. power is that num=

“ber from whence it firft {prung, or was.

multiplied :, fo the fquare root of 16 is 4.;
and the cube root of 27 is 3.. :

3 When two numbers. are compared
together, the firfl is called the antecedent;

-and the fecond the confequent; and the:
proportion - thefe ' numbers bear to- each. -
other is called theirratio. ‘Thus,,the ratio.
of 27 to 9, is that.of 3 to 1. -

4. When. three numbers ase- oompared

together, if the-difference between each of-
them be equal, as 2, 4, 6,.0r:9,.6,.3, they-
are faid to be in arithmetic proportion.

5. If three numbers be compared to--
gether, and they have one- common ra-
tio, that is, the fame multiplier or. diﬁfor;,
as.3, 9, 27, or 64, 16, 4, they are in geom
metric. propornon.

~6.. Whenever the confequent is double-
the antecedent, they are faid to be in du-.
plicate proportion ; but if.the antecedent.
be double the. confequent, they are in. fub« .
duplicate proportion.. o

7. When




RECREATIONS. 3

b When any fetids of himbers conti~

‘hually ificredfes or décreafes by an equal
“gddition or fubtra&iocn, s 3, 4 6, 8; &,

“or 18, 15, 12, 9, &¢. they aré faxd to be iix
' arlthmctxc progreffion.

* 8. Whena feties of iumbers continuala
fy increafes or decréafes by one common

~multiplier or divifor, that i§, by one com~
“ition ratio, a8 4; 8; 16, 32, &c. or 81,275

9; 3; they are in geometric progreffion.

v g, If over a feries of numbers in geos
*.inetric . progreflion, there be -placéd an-
ether .in arithmetic progreffion, whdfe

142,
common dlﬁ’erenee 18 1, as fhus, 125 3

2, 45 8,

"xg’ 35 ’}&c. the latter are called the in-

dices or expoments of the former ; and if

“'the geometri¢ feries begin with' 1; the
other muft begin with a cypher, thus,
105 15253 4y §&c‘

1§ 25 45 8 16,
10. The feveral different Ways that orie

- nimber of quantities ¢an be takeén out of
’anothcr greater number, of the fame fort,

B2 are
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are called the combinations of the former
in the latter. Thus, the different ways
that three balls can be taken out of fix, are
the combinations of 3 in 6.

11. All the different. ways the whole of
any number of quantities can be taken or
or difpofed, are called the permutations of
that number; fo all the different ways
that fix counters can be placed in a line,

“are the permutations of the number 6.

APHORISMS:

1. If two even numbers be added toge-
ther, or fubftrated from each other, their
fum or difference will be an even number.

2. If two uneven numbers be added or
fubftra&ed, their fum or difference will be
- an even'nyurnber. ‘ ‘

3. The fum or difference of an even
and uneven number will be an uneven

number. ‘ .
4. The produ& of two even numbers

will be an even number ; and the produc

of two uneven numbers will be an uneven

number. ¢+3 =% e ,
y i -

5. The




RECREATIONS.

- 5. The produ& of an even and un-
even number will be an even num-
ber. : .
6. If two different numbers be divifible
by any one number, their fum and their
difference will be alfo divifible by that
number. .

- 7. If feveral different numbers, divifible
by 3, be added or multiplied together,
their fum and their produ& will alfo be
divifible by 3.

8. If two numbers, divifible by 9, be |
added together, the fum of the figures in
the amount will be either g, or a number
_divifible by o. |

9. If any number be multiplied by 9
or by another number divifible by 9, the
amount of the figures of the produ&
will be either g, or a number divifible
by 9. |
10, In every arithmetic progreffion, if
double the fum of all the terms in any
feries be divided by the firft and laft
term added together, the quotient will
: B3 be
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~ he'the number of qll the terms in that

* o . /
fcncs 1, In

K This and the following aphorifms, rplatmg to
progreﬁions, may be applied. to many ufeful to pur-
pofes beﬁdes thofe m!muoqe.d in the courfe of, this
work. F or example,

Y 1) A man'is to go a journey of 1120 mnlcs, 40
of which he propofes to ride the firft day, and to
increafe the number, by an equal addition, every
day to the laft, when be intends to ride roo miles,
Haw long will be going his journey ?
" You have here the firft term 40, the laft term
100, and the fum of all the terms noo, to find tbc
numbeér of terms : therefore, by aphorifm 10, if the
double of 1120, that is 2240, be divided by 40 added
" to 100, the quotient, which is 16, will be the num-’
ber of terms, or days ‘he will be going.
- But, by the rith aphorifm, if the difference be-
tween the firft and laft term, that is 60, be divided by
the number of terms lefs 1, which is15, the quotient
_ }Awill be the common difference, or number of
miles he muft add each day.
" 2. A father intends to lay up’ 10l. toward his
daughter’s portion the day fhe is a year old, and to
increafe the fum as much every year as fhall make
her fortune, at the end of 20 years, 1ocol. What
will he have to lay up the laft year? '
Here the firft term, number of terms, and fum of
the feries are given, to find the laft term : there-

fo,re!
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- 31. In every fuch feries, if the difference
between the firft and laft term be divided

by’
fore, by aphorifm 12, if from doublc the fum of the
feries, which is 2000, you fubtra& the produ& of
‘the firft term, multiply by'the number of terms, that
is 200, and divide the remainder, which will be
1800, by the number of terms, the quotient go is
_the laft term, or number of pounds he muft lay up
the laft year,

3 A gentleman propees to plant a number of
.trees in his grounds, for 20 years together, in regu-
. dar progreflion, 20 the firft year, and 100 the laft,
. How many trees will he plant? '

By aphorifm 13, if you multiply the firft and laft
t;m). ‘by the number of terms, and divide the fum of
the two produ&s, which is 2400, by 2, the quo-
tient 1200 is the number of trees he muft plant.

-. 4 A landlord afks sl. a year for an acre of land,
which‘the farmer thinking too much, the landlord
offers to let him a leafe of it, for 21 years, atad.
the firft year, 2d. the fecond year, 4d. the third, and
' fo on, doubling the fum every year. What would
the farmer pay the laft year ?. and what would be
_ the average rent for the whole term?

Here the 20th term (which is to be confidered as

the laft, the firft term being 1, which nenthcr

. multiplies nor divides) will be found, by the 14th
,aphonfm to be 1,048,576 pence, or 4369l. 1s. 4d.
B 4. which
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by the number .of terms, lefs 1, the quo~.
tient will be the common . difference. be-
tween each term of that feries. ,
. .12. If the produ@ of the number of
terms multiplied by the firft term, be fub-
traGed from double the fum of the feries,
and the remainder be divided by the num-
ber of terms, the quoncnt will be the laﬁ
term.
13. If the firft and laft term be ea’ch
multiplied by the number of terms, and the-
-fum of the two produéts be dividcd by two,
the quotient will be the fum of the feries,
*'14. In every geometric progreffion, if
any two terms be multiplied together,

which is the rent he will pay the laft year. But,
by aphorifm 15, to find the {um of the feries, the laft
Jerm'muft be multlphed by the ratio 2, which will
make it 2,097,152, and from that fum, the firft
_ tcrm 1, muft be dedu@ed, when it will be 2,097,151,
and that fum i is'to be dmded by the ratio 2 lefs I,
that is by r; thereforc lt will remain the fame, and -
confequently be the fum of the feries. T hen dmd-
ing 2,097,151 by 21, the number of years, the quo-
tnent 99,864, or 4161 2s. wx]l be the average rent
fcr each ycar
thcx;
IZENR]
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their produc will be équal to that term
which anfwers to the fum of their two in- '

dices. Thus, in the fencs, z’ 4: g’v 12’ 32’
? b d b4 ?

if the thxrd and fourth terms, 8 and 16, be
multiplied together, the produ& 128 will.
be the feventh termof that feries. - In like
manner, if the fifth term be multiplied in-
to itfelf, the produét will be the tenth:
term ; and if that fum be multiplied into
itfelf, -the produ& will be the twentieth:
term, &c. ‘Therefore, to find the laft, or
‘any other term of a geometric feries, it is
not neceflary to continue the feries beyond
a few of the firft terms.

15. In any geometric feries, if you
multiply the laft term by the common
ratio, from the produ& fubtra&t the firft
term, and divide the remainder by the ra-
tio, lefs 1, the quotient will be the fum of
that feries. ‘

16, In all combinations, if from an
arithmetic decreafing feries, whofe firfk
ferm is the number out of which the com~

- binations
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‘binations: areito.be formed, and whofe
cammohn difference;is 1, there be taken as
many terms as there are quantities to be
combined ; and thofe terms be multiplied
into each other: and if from the feries,
15 2, 35 4» &ec. there be taken the fame
number of terms, and they be multiplied
into each other, and the firft produ& bedi-
vided by the fecond, the quotient will be

‘the number of combinations required.
Therefore, if you would know how many
ways four quantities can be combined in
feven, multiply the firft four terms of the
feries, 7, 6, 5, 4, &e. together, and divide
the produ@, which will be 840, by the
produ& of the firft four terms: of the fe-
. ries, 1,2, 3, 4, &c. which is 24, and the
quotient 35 will be the combinations of
-~ 4in7.
17. In all permutations, if the feries
"1y 24 3, 4, &c. be continued to as many
‘termsas there are quantities to be changed,
and thofe terms be multiplied into each
other, the product will be the number of
permautations fought. Thus, if you would
know "
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juow how many permutations caz be
formed with five quantities, multiply the
terms, I, 3, 3» 41 5 together, and the
-produd& 120 wilk be the number of all the
permutations *

- Previous to the numerical Recreations,
we {h?.ll here defcribe ct;rtain mechanical
methods of performingarithmetical opera-
tions, fuch as are not only in themfelves
'-cggcrfaining, byt will be found ufeful on
feveral occafions,

" The ROMAN ABACUS.

N a board about a foot long, and of
" the form of ABCD in the follow- -
ing figure, draw feveral lines, as a4, ¢4,
ef, ghy &c. the number of thefe lines
may be encreafed at pleafure. |

A . : ‘ . B
7] oeooe88 , e — b
‘oot eo—— o ld
t |-o-oo0-0000—regso—I~
—eottt——— ga-eo—
CL - D

* For further ;x‘amplcs of 'cfofﬁbinations and per-
mutations, fee Recreations X VIII. XIX. &c,

On
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On each of thefe lines, and on the fpaces
between them, there are to be placed a
certain number of counters, according to
the fum or quantity that is to be fet down.
The counters on the loweft line ftand for
units, thofe on the fecond line for tens,
thofe on the third for hundreds, &c. and
the counters between the lines ftand al-
ways for half the value of thofe on the
line next above. 'Therefore, if you would
fet down 7684, you place four counters
on the loweft line, eight on the next
abowe, fix on the next, and feven on the
uppermoft line. Or you may fet down
- the fame fum by placing part of it on the
lines, and the reft between them, as you
{ee in the figure.

~To add or fubtra& by this inftrument
‘is very eafy, as nothing more is neccflary
_than tofet onyor take off,a certain number
of -countérs; -or place thofe already on,
higher or léwer; according to the fum that

is to be exprefled. '
_ By
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~ - By this invention a perfon who has not.
learned to write may fet down any fum of
money, or other quantity whatever ;- for

the counters on the feveral lines, inftead of
tens, hundreds, &c. may ftand for hun-

dred weights, quarters, pounds; or for

years, months, days, hours, &c. and, ac-

cording to the length of the board, feveral

fums of different denominations may be

fet down at the fame time. :

 NEPER’s RODS.

DIVIDE a {quare piece of brafs, ivory,

or pafteboard, as ABCD, (Pl L
Fig. 1.) into ninety-nine equal- parts, ‘as
“in the figure : in the nine parts next the
left hand write the nine digits; in thofe
next the right hand write nine cyphers,
and in thofe at top the nine digits. Se-
parate the remaining. divifions into two
parts, by a line drawn from the upper
angle on the right fide, to the lower angle
ont theleft, and on thefe. divifions write

' the
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‘the multiplication table, obférving wheit
there are two figurés, to place the units in
‘the right hand divifion, and the tens in the
left. Then feparate the eleven columns by
cutting them afunder from top to bottom;
-and you will have Neper’s rods ot bones ’,

. 'Thefe rods are to be placed in 2 box of
the length and depth of the {quare ABCD;

and wide enough to hold fix, nine, or as

many more of each fort as you pleafe. The
uppermoft figure of each rod muft ftand out,
* above the box, that it may be eafily diftin=

guithed. The rods have fometimes fi<

gures on each of their four fides to anfwer"
different purpofes. On the front of the

box there muft be a ledge to fupport the
‘the rods as they are taken out and placed

in order. ‘

 To multiply any fum by thefe rods,
fuppofe 5486 by 293, firft, take out the

® So called from the inventor J.\Nepér, baron of
Merchifton in Scotland.
: ‘ index

6
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index rod of digits next the left hand, and
place it againft the ledge; then take each
‘of thofe rods that have at top-one of “the
figures of the multiplicand, beginning with

_the figure g, and place them inorder asyou
“will fee in PL.1. Fig. 2. You are then to fet
down the fum thatftandsagainft each figure-
“of the» multiplier, with this caution, that
.when there are two figures in any fquare,.
“you are'to add thatin the left divifion tothe:
-figure in the right divifion of the follow-
 ing fqudrey beginning with the right hand-
-eolumn. For exarmple, in the colunin.
that flands againft 3 in the divifor (Fig. 2.).
:you firft fet down the 8, and carrying the 1
‘to the 4 in the wext divifion, you fet down.
-5; thenadding the 2 on the fecond divi-
“fion to the 2 in the third, you fet. down
; then addmg I to 5, you fet down

6, and laftly, the figure 1. This may be
done almoft ‘as faft as you can copy the:
“figures ; and fo of the other figures in the
divifor, and the operation will ﬁand as
follows:

'7"'

- e

5486
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5486
. %73 ¢
16458
38402
10972

e ——— e————

1497678

To divide by thefe rods, fappoft
"748524 by 2793, place the rods that con=
tain the feveral figures of the divifor, with
the index rod, in the fame manner as in
the laft example, and you will have the
produ¢t of that divifor by eackh of the
nine digits. Then take the firft four fiv
gures of the dividend 7485, and look for
that number on the rods which is the
next lefs to it ; which you will find to be
5586, that ftands againft the figure 2, you
therefore put 2 for the quotient, and fub-
trading the laft number from the firft,
.bring down another figure from the divi-
‘dend. You then look again for the neareft
fum to that, and fo on till you have taken
dowa all the figures of the dividend,

when
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“when you wxll ﬁnd the whole quonent to
be’ 2684 . ’

The CHINESE SWAN PAN.

N thc fquare frame of wood, ABCD,

(PL I Fig. 3.) make four divifions by the
bars, EF and G H; -and I'eparai:e ‘three
~ of thefe divifions into two parts by the
ie;ircr bats, @ 4. In each of the:f{maller
divifions place wires, to be taken out at
pleafure ; and on each of the wites in the
left-hand divifions, firing a {mall ivory
ball, or large bead; and on the wires on
the rlght hand dmﬁon, place four fuch
balls, or beads.

The balls in the ieft hand’ dxvxﬁons,
when brought up to the middle bar,
fland each for five; and thofé in the
tight divifions, when brought to thé bary
ftand for units. = -

The balls in the two lower divifions
reprefent integers, or the whole of any
~ Vor. L Cc quan~
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' qudntity 5 tho'® ‘en ‘the uppermoft wirks:
ﬂatidf for tens of fuch integers, th§ next:
for hundreds, and fo on, as is exprefled!
in the -figure.. - The wiresy in all the divi~-
fions, may be increafed to- any numbes-
y‘ou»th‘ink PI‘OPCT." B R N R ¢

_The balls in the four upper divifions:
reprefent, parts- of iategers; thofe in the
two, divifions. next the left hand ftand for
tens; and thofe in the two. other divi~
fions, for units.of fuch parts®*.

Now if the fium you would fet down bé.
integers, begin with. the balls in. the two.
lower divifions : for example, on the-
third row from the top bring two balls,
of the tight hand-divifion, upto the mid-
‘dle'bar (fee- the Figure); then being up:
two on the next row, and one on the fame:
row in the left divifion ; next four-on the:

® This is not the original Swan Pan mentioned:
by Du Halde- ip his Hiftory.of €hina, but an.im-
jptd'!ekndnt on_that; by M. G. Smethurft, of Man~.
«chefter, publithed in the Gent. Mag, for1748.
TN T top:
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top £ow, and qne op the other fide of the
fame.row 5 then jn the firlt row of unity,,
fxomthe bottom, a.nd in 'ther .I}g,ht k?ﬂd ;
divifion, ‘place -two balls,, on the fecond -
sow one; and one alfo on the fame fligein
the right hand divifion of tens: latlly, on
the third row of units placé three balls.
The balls being thus placed, if the inte~
gers be pounds fterling, they will exprefs
gpgl.2s. 11d.%, 1f theintegers be hundred
weights, the fnm will be 279 cwt. 2 qrs.

;mlb 3 0z. or if they be years, they willde~
note 839 years, 2 mondls, 11 days, 3 hours.

- A part of thefe balls may reprefent frac-
*tions, either vulgar or decimal ; the balls:
in the firt two divifions of parts may
ftand for the numerators, -and thofe in
“the other two for denominators; or the
numbers i in either of thefe divifions may'
be ‘added 'to thofc in the integers, as de-
. cxmals ,

‘ ‘*‘ Thcre may alfo be holes made in thc bars wherg

'the dots are plaqed, in which pegs may be occafiomally
put, , tothew that thofe numbersftand for fractions.

C2 By
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By this inftrument all the operations of”
arithmetic may be readily performed : fup=
pofe, for example, you would multiply the
fum fet down in the divifion of integers,

that is 279 by 3. Begin with the loweft
~line, and fay 3 times 2 is 6, therefore fet
_ that number up; then on the next Tow,

fay 3 times 7 is 21, therefore inftead of 7
fet up 1 on that line, and carry the
two tens to the Hne below, which will
make the number there 8. Then at-the up-
per line fay, 3times g is 277, thereforé'fet
= on that line; and 'carry 2 to the nekt lime
below,lwhich will make that number 3 So.
that the balls on. the three lmes will theu

_exprefs 837.

If you would divide 279 by 3, beginin:
like manner with the loweft line ; but as
3 cannot be taken in 2, you add the next‘
number to it, and fay, the threes in 27 .
are g, therefore fet back the 2 on the Ioweft
line, and place g, inftead of 7, on the

next line above ; then at the uppcrmoﬁ

line
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line fay, the threes in g are 3 ; therefore
inftead of ¢ place 3 on that line, and con-
fequently the quotient will be 93. When
there is a remainder it may be placed with
the divifor, as a fra&tion, in the upperdi-
vifions, Where there are many figures in
the multiplicand and multiplier, the latter-
may be placed in the firft two diviftons of
parts, and the former and produ@sin the
divifions of integers. In like manner,when
there are feveral figures in the dividend

and divifor, the former may be placed in |

the divifion of integers, the latter in the
firt twa divifions of parts, and the figures
of the quotieni, as they rife, in the re-
maining two divifions.

It is well worth obferving, that by means
of this inftrument a blind man may be
taught to add, fubtra&, multiply, divide,
and perform all the other opcrations of
arithmetic, with as much certainty as an-
other perfon can by figures.

C3 RECRE-

I
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. RECREATION 1

Any number being named, by adding aﬁ;gzdrav '
. 2o that number to make it divifible by
 nine. '

F thc number named be, for examplc,
T 92,8 57, you tell him who names it ta
~ place the number 7 between any two fix
' gures of that fum, and it will be divifible
by 9. For by aphorifm g, if any number
‘be multiplied by g, the fum of the ﬁgures
 of the produé will be either g, or a pum-
bt:xt divifible by 9.  But the fum of the fi-
gures named is 29, therefore 7 muft be
added to make it diviﬁ/ble by'g. _

You may divetfify this recreation, by .
Apecifying, before the fum is named, the
particulat place where the figure' fhall be
inferted, to make the number dlwﬁbla_

b)’ 99

R ECRE-
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RECREATION II-

A fer_/bn having an-even number of counters
 3n one hand, andl "an odd number i in the

other, to tell in which /umd t/ze odd ar even
number is. | S

ET the perfon multiply the number
in his right hand by an odd stimber,
“and the number i in his left hand by an even
number, and tell you if the fum of the pro-
du&s added together beodd or even. If it
" beeven, the even number is in the right
‘ fha%xd but if it be odd, the even number
‘i in the left hand": as is evident from thc
firkt five aphonfms. s o

Vd '. ) ' Examp 1{
' 1. Number in the
right hand } 18 Iﬁ The ieft 7
Multlphers 3 .: -4 -
54‘ 14~ '
- 14 o
Their fum 68 |
——é 4 2. Num-
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?- ‘Number in the} 7 In thc left 18

2+~ yight hand
‘ Multxphers 3 . z )
21 - 36
36

. . Theirfum §7

" RECREATION IIL

. A perfon fhaéing choice of feveral numbers,
- another fball ‘namé him the number by
'wﬁzc/z the /sz of t/zg/'e numbers is a’wz-

ﬁéle

PROVIDE a fmall bag, dlv1ded into
two parts : in one part Put fevctal
tlckets, on each 6f which is wrote a num-
ber divifible by three, as 6, g; 1 5 36, 63,
120, 213, 309, &¢. and'in the other part
put tickets marked with the'number 3 only.
From the firft part draw a handful of
tlckets, and after fhewmg them, put them
jn again; then open the bag, and defire
an,y one to take out as many tickets as he
-l thinkg
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thinks. proper ;. fhut the bag, and when
you open it again offér the other part to
another perfon, telling him totake out one
ticket only.: you then pronounce that ticket
to contain the number by which theamount .
of the other numbers is divifible. - For each
of thofe numbers being divifible by three,
their fum alfo, by aphori{m 7, muft be divif-
ible by the fame number. o

RECREATIAON IV..
To find the dgﬁré}zce between two nu;}iéfe.r:,
the greateft of which is unknown.

*AKE as many nines as there are fi-

. gures in the {malleft numbcr, and
fubp‘a& that fum -from the number of
nines.  Let another. perfon add that dif-
ference to.the largeft, number, and taklng
~away the ﬁrft figure of the amount, add
it to the laft figure, and that fum will be
the difference of the two numbers *,

"™ See the eighth aphorifm,
o : For -
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. Fer example, Matthew, who is*22, tells
Henry; whe le older, that he can difcover
the difference of their ages ; he therefore
privately deduds 22 from g9, and the dif-
ference, which is 77, he ‘tells Henry to
- édd to his age, and to take may'thze firft
- figure from the amount, and add it to the
{aft figure, and that. laft, fum will be the
difference of their.ages. -As thus:

T’"I'he difference between Matthew’s 77
" ageandgglis "1 %

'To which Henry'adding his age . 3§
The fumis . "

ST 112

‘Then by taking away the firft fi-") ——
gure 1 and adding it to thelaft p 13

-, figure 2, the fom is’

.'Which added to Matthew's age 22

Gfﬁ'#é the age of Henry, whichis 35

ewling- oS0

RECRE-
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'RECREATION V,

| T tell, by the dial of a watclz ot what hour
. any per/bn mtend: to ry ﬁ. '

'LET the péerfon fct the hand of thc

dial to - any hour he: pleafe, and. tell
" you-what hour that is, and to the numbier
of that hour wou add, in your mind, 12,
Then tell him to count privately the num=
ber of that amount upon the dial, begin=
ning with the next howr to.;ba’t on which

he propofes to rife, and counting back-,

wards, firft reckoning the number of the

hour at which he has placed the hand. An

example will make this plain, -

- Suppofe the hour at which he intends to
rife be 8, and that he has placed the hand
at 5. You add 12 to 5, and tell him to
~ gount 17 on the dial, firft reckoning, 5,
the hour at which the index ftands, and
‘counting backwards from the hour at
which he intends to rife, and the number

17

e



8 _RATILONAL,

17 will neceffarily end at 8, which ﬂ1€ws
thai to be the hour he chofe.

That the hour at whlch the countmg
ends muft be that on which he propofed
to rife, will be evident on a little refle@ion ;
- for if he had began at that hour and count-
ed.12, he would: neceflarily have come to
it again ; and calling the number 17, by
adding ¢ to it, only ferves to.difguife the
matter, :but can make no fort of dlﬁ'erencc
in the countmg. ' -»

"REGREATION VL

A perfon cheofing any two, out of feveral
given numbers, and after adding them to-
gether, firiking out one of the figures from

‘ t/ze amount, to tell what that figure was.

UC H numbers muft be offered a as are
divifible by 9;; and when any two, ef
J:hem are added together there muft be no

,cypher in thc amount thc ﬁg_urcs of that
: amount,
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amount; moreover, muft make elther 9 Or
18, . Such are the numbers following 3
.36, 63, 81, 117, 126, 162, 207, 2106,
252, 261 306, 315, 360 and 4.32 '

Thefe numbers muﬁ bc wrote on cards 3
and when any twe of them are added to-
gether, if a figure be ftruck out of the
fum, it will be what would.make the other
figures either g or 18, For example; if a
perfon chofe 126 and 252, their fum will
‘be 378, from which if he firike out the 7,
the remaining figures 3 and 8§ will make
.11, to which 7 muft be added tg make 18.

.~ RECREATION: VI

Two péij/"o'n} chogfs ng two numbérs, and mul-
' z‘tplymg them togefber, éy knowing the laft
_ﬁ'gure of the produét to tell the otﬁer ﬁ-

" gures.

I the number 73 be mult:plled by thev
numbers of the following arithmetical

progreffions, 3»6,9,12,15,18,21, 24, and
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27, their products will terminate with the
mine digits in this order, 9, 8, 75 6, 5, 4,
3» 2, 1.3 the numbers.being as follow, 219,
438, 6.57, 8764 1095, 1314, 15335 1752y,
1971; therefore put into one of the divi~’
fions of the little Bag, mentioned in’ the
third -Recreation, " feveral tickets marked
‘'with the number 73, and into the other
‘part of the bag the numibers 3, 6, 9, 124
15,18 21, 24,znd27 : :
Then open that part of the- bag ‘wherc
‘are the numben 23, and defire 'a perfon -
“to take out one ticket only, then dextrouf- -
ly change the opening, and defire another
perfon to take a ticket from that part; and
when they have multiplied their two num=~ -
bers together, by knowing the laft ﬁgur'e E
of the produé you will readily tell them; -
by the foregoing feries, what the other fi-

gures are.
R o T
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“The Magical E’ehmiy

F the number 11 be multnphed by any
one of the nine digits, the two figures
of the produé't WJL always be ﬁmilan As
follows., o " o !
TR TR TR TRt 1 T ‘1tA 133
roz 3 & 5 6vpod-e

e — —n— — — ,* o— — —

11 22 33 44 §5 66 77 .33 99
- Place .a parcel of counters gn..a table,
and. propofe to any. one to gdd;, Mternate-
Iy, a certain pumber of thqfg counters,
till they amouat to a hundred, but nevex.
to add mare than' 10 at one time. You
tell him, moreover, that if you ftake firlt
hefhall neyer make the even century, but
yoywill. In order to which you muft it
flake 1, and remembering thc order of the
above - feries, 11, 22, 33, &c.. you cony
ftantly add, to what he ftakes, as many as.
avill make one more than the. numbers of
thad feries, that is, as will make 12, 23, 3¢
. T o - &e.
6
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&c. till you come to 89, after which the
other party cannot make the ¢entury him—~
felf, or prevent you from making it.

~If the other party has no knowledge of
numbers, you may ftake any other num-
ber firft, under ten, provided you take
care to fecure fome one of the laft terms,
.~ as 56, 67, 78, &c. I '

This Recreation may be performed with
other numbers ; and in - order to fucceed,
you muft divide the number to be attains
ed, by a number that has one digit more
than what you can ftake each time, and
the remainder will be the number <you
muft firft ftake. Obferve, that to be fure
of fuccefs, there muft be always.a re-
mainder. Suppofe, for example, the num=
ber to be attained is 52, making ufe of a
pack of cards inftead of counters, and that
you are never to add more than 6 ;: then
divide 52 by the next number abave 6,
that is, by 7, and the remainder, which

' is
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is 3> will be the number you muft ftake
firft ; ‘4hd whatever 'the other ftakes, you
muft add as much to it as will make it
equal to the number by which you di-
vided, that is, 7. - Therefore if ‘his firft
ftake be 1; you muft flake 6, &ec. fo that
your fecond ftake will make the heap 1o,
your third ftake will make it 17, and fo
on, till you come to 45, when, ashe can-
not ftake more than 6, you muﬁ make
the number 52:

In thfé, as in the former cafe; if the
other perfon have no knowledge of num-
.bers, you may ftake any number firft un-
dery; or you may let him ftake firft, only
taking care to fecure either of the numbers
10, 17, 245 31, &c. after which he cannot
make 52, if you conftantly add as many to
v‘hxs ﬁ:ake as will make it 7.

" Vor.I. D RECRE-
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RECREATION IX,
The Confederate Counters.

RESENT to three perfons a ring, a

= feal, and a fnuff box, of which defire

cach perfon to chufe one, privately. The
three perfons you difcriminate in yous

-mind by the letters A, E, I, and by the-
- fame letters you diftinguith the ring, the

feal, and the box. Provide 24 counters,
of which give the firft perfon A, 1, the fe-
cond perfon E, 2, and the third perfon], 3..
Put the 18 remainin g counterson the table,

“and let him that has the ring take as many

counters more as he already has; him that-
has the feal take twice as many as he has,.

‘and him that ‘has the box four times as.
~many. While they are taking the coun-

ters you retire out of fight, and when they
have done you return, and cafting your
eye on the table, take notice how many
counters are left.

The
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“The remaining counters will be either
152335, 6,0r 75 which you are to re-~
fer to the vowels in the fyllables of the
‘fellowing verfe :

1 2 .3 5 6
Par fer—Ce{ar—jadis—de vint—si grand.
7
~ prinee.

If there be but one counter left, the two
- vowels in the fyllables par fer denote that
the firft perfon has the ring, to which you
have afligned the letter A ; the fecond per-
fon has the feal, to which you have afs
figned the letter E; and confequently the
third perfon muft have the box. In like
manner, if there be fix counters remain=~
ing, the two vowels in the fyllables £
grand, thew that the firft perfon has the
box, denoted by the letter I; the fecond
perfon has the ring, to which the letter A is
affigned; and confequently the third per=
fon has the feal : and fo of the reft.

D2 h
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It appears by aphorifm 16, that the
three articles can be taken only fix dif-
ferent ways. Now each of thefe ways ne-
ceﬁ'anly changes the number of counters
to be taken by the three perfons: from
- whence it follows, that the counters re-
maining on the table will alfo be of fix dif-
ferent numbers ; the vowels in the fyllables
of the verfe ferve only to aid the memory
‘in difcovering the manner in which’ the
three articles are taken.

RECREATION X.

A perfon privately fixing on any number, fo
- tell him that number.

FTER the perfon has fixed ona num-
ber, bid him double it and add 4 to

that fum, then multiply the whole by 5 ;
to the product let him add 12, and multi-
ply the amount by 10. From the fum of
the whole let him dedu& 320, and tell

you the remainder, from which, if you
cut
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out off the two laft figures, the number
that remains will be that he fixed on.

" Example.

Let the numberchofebe ~ =— — 7
Which doubled is —_ —_— 14
And 4 added to it, makes @ — 18

Which multiplied by 5, gives 9o

- To which 12 being added, it is 102

" 'That multiplied by 10, makes 1020
From .wluch. deduting 320, the} 200
remainder is —_ —

phers, it becomes the original
number —_ —_—

And by ftriking . of ‘the two cy-§ |
7

RECREATION XL

Three dice being thrown on a table, to tell
the number of each of them, and the order
in which they fand, |

LET the perfon who has thrown the dice
. double the number of that next his
left hand, andadd 5 to that fum ; then mul-
tiply the amount by 5, and to the produ&

D3 _add
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add the number of themiddle die; then let
the whole be muitiplied-byi0o, and to that
product add the number of the third die,
JFrom the total let there be fubtracted 2 50,
and the figures of the number that re-
mains will anfwer-te the points of the three
dice as they ftand on the table,
‘ . Example. o

Suppofe the points of the threc dice -
thrown on the table tobe 4, 6, and 2. .
Then the double of the firft diewillbe 8
To which add _— - 3

13

. —3
That fum multiplied by 5 will be 65

To which add the number of the mid- 6
dle ,die — e - }__ '

: 74

And multiply the fumby - 10
1o

To that produé add the pumbey of } 2
the third die =~ —  —

) 712
And from the total fubtra@ing = =~ 250
‘The three remaining figures 264

will anfwer to the numbers on the dice,
and fhew the order in which they fland.
RECRE-



RECREATIONS. 39
RECREATION X

T tell the number a perfin has fixed on,
without afking him any queftions.

TH E perfon having chof¢ any num-
ber from 1to 15, he is to add 21 to
that number, and triple the amount. Then,
' 1. He is to take the half of that triple,
and triple that half.
Z. To takethe half of the laft triple, and
triple that half,
3. Take the half of the laft triple.
4. Take the half of that half.

In this operation it appears ‘there are
four cafes or ftages where the half is to be
taken : the three firft are denoted by one
of the eight following Latin words, cach
word being compofed of three fyllables,
and thofe that contain the letter 7, referto

thofe cafes * where the half cannot be taken

~ * Thefe cafes being different in all the numbers
that can be chofe, they are thereby dnﬁmguxihed

D4 without
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without a fraGtion; therefore in thofe cafes

the perfon who makes the deduion is tq
" add 1 to the number to be divided. The
fourth cafe thews which of the two num-
bers annexed to every word, has been
: chofcn, forif the fourth half can be taken,
without addlng 1, the numbct chofe is
in the firft column, but if not, it is in the
{¢cond column.

»'i‘lie words. 'I_‘he numbers they dengte,

- Mi-fe-ris . - 8 Q
‘Ob-tingit ¥ g
. Ni-mi-um 3 10
.~ No-ta-ri . 3 138
.. In-fer-nos . 4, IS }
- Or-di-nes . 13 5
- Ti-mi~di - k 6 14
- Te-ne-ant. 5 7

Example,
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Ex:mpk o
| Suppofc the number chofcto be "9
- To whlch ;s to be add,ed S B
Then the triple of that numbcr is" 30
" The half of which is o ag
The trlple of that half muft be 45
And the half of that* =~ 23"
The trlple of that’ half 69
' The haffof that* = 35

Aod the half of that balf * 18

Whtle the perfon is perfbrmmg tbe
operation, you remark, - that at the fe-
cond and third ftage he is obliged to add
1, and confequently that the word ob-zin-
git, in the fecond and third fyllables of
which is an 4, denotes that the number
mutt be either 1 or 9; and by obferving
that he cannot take the laft half without
adding 1, you know that it muft be the

* Atall the ftages thus marked, r muft be added
jn order to take the half without a fra&tion.

number
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number in the fecond column. If he
fhould make no addition at any ope of the
foiur ftages, the numbef ke ehéfe muift be -
14, as that is the only nubér that has no
fraQion at either of the divifions,

RECREATION XIIL

Thirty foldiers having deﬁrted,f Sifteen - of
‘whom are to be punifbed ; fo to place the
- whole number in a ring, that- you may

" fave any fifteen you pleafe, ond it jl.mll  feem
%0 be the efect of chance. -

'/ ', HE rn(cn muft be placed accordiag tg
"~ the numbers annexed to the vowels
in the words of the foflowing verfe:
Po-bu-lc—am vir-gam Ia-ter re-gi-na
4 5§21 3 I 12 2 3L
fe—re-bat :
2 2 1

‘Therefore you place 4 of thofe you would
fave firft, then g of thofe you would pu-
" nifh, then 2 of thofe to be faved, and 1

' to
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to be punithed; and fo on *.. You then;
enter thé ring, and beginning with the;
firft of the four men you intend to fave,

'you tell 9, and:the: ninth man is. turned
out to be punithed. You go on telling. g
more, and the fecond g wil fall on one yoy

intend to pynifl; and fo of the reft.

'RECREA’I‘IO N XIV.

Some perjbzl in - company having put a rmg :
privately on one of his fingers; to name
the perfany the hand, the finger, and t/w
Joint, on which it is placed.

L_ET a third perfon double the numbez
of the order ‘i which he ftands who
has the ring, and add § to that number ;
then multiply that fum by §, and to the
produ& add 1o. Let him next add 1 to
the laft number if the ring be on the right
hand, and 2 if on the left, and multiply
the whole by 10: to this produ& he muft
* You will obferve that each vowel denotes the
pumber that is to be placed, as a1, ¢2, i 3, &c.
6 - add



4 RATIONAL

add the number of the finger (counting the
thumb as the firft finger) and multiply the
whole again by 10. Let him then add
the number of the Jomt and lafily, to the
Ithle join 35. :

Hc is then to tell you the amount of the
’ whole, from which you are to fubtra&
3535, and. the remainder will confift of
four figures, the firft of which will exprefs
the rank in which the perfon ftands, the -
fecond the hand, (the number 1 fignifying
the right hand, and 2 the left) the third
number the finger, and the fourth the

’ Esxampke,

Suppofe the perfon who ftands the third
in order has put the ring upon the fecond
joint of the thumb of his left hand ; then

Thg:
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The double of the rank of the thxrd 6
" perfon is ’
To which add -5.
, - T T
Multiply the fumby -~ = vs
| 55
To Whlch add - 10
And the numbcr of the left hand 2
%
Which being mulnphed by - 10
\ ‘ m.
To Wthh add the number of the thumb _r '
: L b7v
And multlply again by (-
| S 6710
Then add the number of the joint 2
And laftly the number | 35
. , 6747
From which dedu&ting 3535
The remainder is 3212

Of which, as we have faid, the 3 denotes
the thn‘d perfon, the 2 the left hand, the .
1the thumb, and the laft 2 the fecond joint.

OF
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'OF ARITHMETICAL MAGIC SQUARES.

Magical fquare of this fort confifts of

numbers in arithmetic progrefliony
fo difpofed in parallel and equal ranksy
‘that the fum of each row, taken either
_ perpendicularly, horizontally, or diago<
‘nally, is equal; as in the fecond figure.

- Fig. 1. , Fig. 2.
* Natural fquare. ~ Magical {quare.
A, G B A B
I 2 3 45  IF24 720 3
- .6 7 8 910 41225 816
Errizi31415F 17 51321 9.
1617181920 1018 11422

2122232425 23 619 21§
- C H D G . D
Any fiveof the fums in this magic fquare
“taken in a right line, make 65. You will
obferve that the five numbers in the dia-
gonals A D and B C of the magical {quare,
anfwer to the horizontal and vertical ranks.
EFand GH in the natural fquare; and that

13 is the central number of both fquares.-
' To
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To form a magical fquare, firft tranf~
.pofe the two ranks in ‘the natural -{quare,
juft ' mentioned, to- the diagonals of the
~ magic fquare; then place the number 1
under the central number 1 3,and the num~
ber 2, iqthe next diagonal downward.
The number 3 fhould be placed next in
the fame diagonal line; but as there is no
soom in the fquare, you are to place it in
that part it would occupy if another fquare
were placed under this. For the fame rea-
fon the number 4, by following the dia-
gonal dire&ion, falling out of the fquare,
it is to be put in the part it would hold
in another fquare, placed by the fide of
this : you then proceed to the numbers g
and 6, ftll defcending; but as the place
6 thould hold is already filled, you thep
go. back to the next diagonal, and confe-
quently place the number 6 in the fecond
‘afe under the number 5, fo that there
"may remain an empty cafe between the
two numbers. The fame method is to be
taken whenever you find a cafe already
filled, - ] " You
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You proceed in this manner to fill alf
the empty cafes in the angle where the
number 15 is placed ; and as there is no
place for the number 16 in the fame dia-
gonal defcending, you muft place it in the
part it would hold in another fquare, and
continue the fame method till all the cafes
are filled. This method will ferve equally
for all forts of arithmetic progreflions com-
pofed of odd numbers *; thofe compofed
-of even numbers being too complicate and
abftrufe for rccre.atxons.

* M. Ozanam, who has wrote very Iearnediy

- on magical fquares; obferves, that the Egyptians, -

and the Pythagoreans, their difciples, held them in
great veneration. They were dedicated by them,
he fays, to the feven planets. Saturn had a fquare
‘of nine cafes affigned him; Jupiter, one of 16
cafes ; Mars, oneof 25; Venus, 49 ; and Mercury,
64 cafes: to the Moon they gave a fquare of 8t
cafes; and to the Deity, one of a fingle cafe, as
unity can neitber be multiplied nor divided, but is
for ever unchangeable, | ‘

RECR E-
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 RECREATION XV.
 The Series of ‘humber;.} ;ﬁ-o"m 102 5 é;ing
wrote on that mumber of cards, after you
have _/bzgﬁeJ them, to deal them to five
per]ém, esther by Ywos or.threes, at the

option of the partm, and the amount qf
the nuimbers on eac/z one’s cards to be the

Same.

N dxfpoﬁng thefe cards you muft havc '
recourfe to the magical {quare in the
laft Reereation, and obferve to put the two -
cards that have the numbers 11 and 4 at -
tep ; thofe cards that have 24 and 12 next,
and {o continue, by 2 and 2, to the laft
number of that rank, 16, which mufy 'be
" wrote on a card a little wider than the reft.
You muft follow the fame method with
the next three numbers 17, 10, 23, and
and fo on to the laft three g, 22, 1 5> as ig
fully explained in the following table.

VoL L - E: Cards
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“Cards. . Numbers.
. ! ;}Fitfi.quon-
: i f‘: gS;‘cond'pe.rfon‘;.
' g' ' 7}'1-'hird perfon,
, g 2c’}Fouﬂ;h perfom
- 10 wide card'1 6}Flfth pe rfon.
S §
- -.xz,- Fnrﬁ perfom
(14» 5 .
15 LS}SecOnd perfon. ‘
16: 6 -
17 3
.. 18. 1 hll’d perfonu
. 19 19
. 20 21
21 14}Fourth perfon..
22: 2
23 9
24 22 } Fifth perfon..
2§ 15).

The cards being thus difpofed;, or be--

coming fo by being fhuffled in the man-

ner
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fier we fhall explain further on when we
treat of the combination of cards, you
offer to deal them by twos or threes firft s
- if it be requitred to deal them by twos firft,
there is mo occafion to eut them’; but
if they are to be dealt by threes, they
muft be -eut, - ‘that he who cuts. them
may divide the pack exadly in that part
where the wtde card {s, and that the fifteen
catds that wcte at Bottom may | be at top.
Obfervc, you muft feel the cards, btfor;
you deal, in order to know if they be cut
at the wide card ; if not they muft be cut
agam, or you may cut them yourfelf.

It is evxdent by the forcgomg table, which
is formed after the magic fquare, that the
numbets on each perfon s cards. muft ne-
ccﬂ'anlyamount to the fame number, fixty~
five.

Ez  RECRE-
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RECREATION XVI

To deal the 32 cards of the game of psquet to
Jour perfons, after you have fhuffled them,
and the parties have chofe whether you
Sball deal by tawos or threes ; in_fuch man-
ners, that all the cards in each perfon’s
hand fball be of the fame fist.

IRST, difpofe the cards in the follow-
~ ing order, and obferve that the eighth

card muﬁ be x l’xtde larger than the reft.

11
12
13

G\ O B N

Ten

Ace

Seven }of Hea-rts., Flrﬁ perfon,

%:gft Spades. Second perfon.
IE(II;I;C Dmmonds Third perfon.
Ace

Knave Clubs Fourth perfon,

wide card

Nine

Ace

King
Elght Hearts Fxrﬁ perfon.
Knave} Spades. Second perfon.

15 Ace
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13  Ace ,

16 Seven Diamonds. Third perfon.
17 Nine :

18 King-

19 Ten }Clubs Fourth perfon.
20 Nine

21 Queen
22 Knave Hearts. Firft perfon.
23 Ten

i
|
g

Spades. Second perfon.

25 Nine

26 Seven

27

28 Diamonds. Thxrd perfon. '

29

30 Queen

3t Elght Clubs. Fourth perfon.
32 Seven _

You then follow the fame method as in
the preceding Recreation : if the cards are
required to be dealt by twos firft, they are
not to be cut, but you deal, once two and
~ twice three. If they are to be dealt by
threes firft, they muft be cut at the place
of the wide card, and then dealt by twice
three and once two.

E 3 OF
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OF GEOMETRICAL MAGIC SQUARES.

THE famc method we have glven for

filling up the cafes or divifions of
an anihmetxc magic fquare, is to be fol~
Jowed in thefe. We fhall conﬁne ourfelves ~
here to examples of . the three followmg
geometnc fquares, containing nine divi~
fions each, which are filled up w1th three
different’ progreffions, apphcable to the
followmg Recreation.

Fig. 1. Egz ' Fig. 3.

16/512| 4| 768' 6| | 56|179]214]

8| 32{128| | 12 48‘:92 281112|448
_256 2 64 384' 2196| 896 7l22

You wxll obferve, that in every geome- .
tric fquare the -produc of the numbers in
each row, whether taken vértically; hori-
zontally, or dlagonally, is conﬁantly the
fame. 7

RECRE-
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RECREATION XVIL

Several different numbers being wrofe upd
<ards,"to /bzgjﬂe them, and deal. the 'w/tolcs
or part of them, to three perfonss # n Sfuck:

" manner that each one mudtiplying the muni-
Bers on his cards together, the produgts qf‘ :
 each per'jori s Cards jlmll be the ﬁm: 3 atid,

,,,,,

Sed the mrd.r a jéoond time.

WRITE upon fev'en-and-twcnty cardsv '
the numbers that are in the fore-
gomg fquares, and difpofe them in the fol-;

!owmg oirdcr 3 .
: i 16 'Fxrﬁ perfon., _
P 512 - Second perfon.
3 4 Third perfon
4 8 1ift perfon.”
5 32. . 2d perfon. -
6 128  3d perfon. -
: 256 - 1ft perfon.
g 2 2d perfon.
9 wide card 64 3d perfon.
lo 24 1t perfon.
B § 768 2d perfon.
12 6 3d perion.

Es4 13
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13 12 Flr& perfon.
34 - . 48 Second perfon,
15 192 Third perfon.
16 - 384 1it perfon.
1 3 . 2d perfon..
~ 18 wide ‘card 96 ' 3d perfon.
‘19 * 56 1t perfon.
20 - . - 179 2d petfon.
. .2r 14 3d perfon.
22 . 28 - 1t perfon.
23 112 2d perfon,
24 448 3dperfon.
25" . 8g6 1ftperfon.
26 7. 2d perfon.

- 27 W1de card 224 3d perfon.

) You obferve that the 9th, 18th, and
27th cards ar¢ to be wider than the reft,
that the cards being cyt in thofe parts the
numbers' may not be difarranged. " It is
plain likewife, from this difpofition of the
cards, that if they are dealt to three per-
fons, one by one, or three together, they
muft each have one of the ranks of num«
bers in the magic fquare.

T In
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In order to repeat this rccréation,' it is
only neceffary to put the cards that have
have been dealt on the top of the pack,
- and in fhuffling the cards take care not to
fhuffle the nine bottom cards. The pack
being then cut at the wide card thatis at
the top of the loweft range of cards; they
are then placed at top, and ferve for the
fecond recreation, which will appear the
more extraordinary, as the produ& then
will not be the fame ‘as before. '

‘A Recreation of the fame kind may be
performed with numbers in arithmetic
progreflion, taken, in like manner, from
‘2 magical fquare; and ‘that will be the’
more agreeable, as the numbers on the’
cards will then require to be added only,
not multiplied,

RECRE-
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RECREATION xvnr

To find .the number of clxangp: t/zat may be’
 rung on twelve bells, -

T appeirs by the- 17th»zaphdnﬁ:i,- -ihat"?
* nothing is more neceffary here, than to’
- multiply the numbers from!1 to 12 confi--
nually into each other, -inthe foHowing-
manner, and the 1aft produ& will be the :
munbcr fought.

-
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REcxtArion.mx

Buppofe the letters of the alphabet to be wrote
Jo fmall that no one of them  flall take up
more fpace than the handredth part qf a
/?guare inch: to ﬁrzd /zow many fquare |
yards it wuold require to write all the
permutattom qf tﬁe 24 letter.r n tﬁat'

jize,

| BY following the fame method as in the

laft Recreation, the number of permu-~
tations of the 24 letters will -be found
to be :

62,044,840,173,323,94.3,9 36,000
Now the inches in a fquare yard being
1296, that number multiplied by 100
gives129600,which is thenumber of letters
each fquare yard will contain; therefore if
we.divide 62,044,340,173,323,9435936,000
by 129600, the quotient, which is
478,741,050,720,092,160; will be the
number of yards required, to contain the a-
bove mentioned number of permutations.

But
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But as all the 24. letters are contamed in
cvery permutation, it will require a {pace
'24. times as large, that is .
11,489,785,2 17,282,21 1,,840

Now the number of fquare yards contain-
ed on the furface of the whole earth is
but 617,197,435,008,000, therefore it
would require 2 furface 18620 times as
large as that of the earth to write all
. the permutations of the 24 letters in the
 fize above mcntloned

RECREATION XX, .,

T q ﬁnd ﬁow many different ways the elde /I
hand ar nguet may take in his ﬁ've card:

HE cldcﬁ hand having twelve cards
dealt him, there remain twenty cards, -
any five of which may be in thofe he -
takes in; confequently we are here to .-
find how many. ways five cards may be .

takcn out of 20: therefore by aphorifm .- ‘

16, if we ‘multiply 20, 19, 18, .17, 16, -
"lnto each other, which will make ; 86043c,
and
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,and that number be divided by 1, 2, 3,4,
5y ultlphed into-each other, which make
120, the quotient, which is 153504, will
be the number of ways five cards may be
taken out of 20. From hence it follows,
that it is 15503 to 1, that the eldeft hand
does. not take in any five certain cards.-

RECREATION XXIL.

To find the number of deals a perfan may
play at the game of whi i without ever
holding the fame cards twica.

HE numbef of cards played with at
yvhiﬁ being §2, and the number

dealt to each perfon being 13, it follows,
that by taking the fame method as in the
 laft Recreation, that is, by multiplying 52
by 51, 50, &c. fo.on to 41, which wilk
make3,954,242,643,911,239,680,000,and
then dividing that fum by 1, 2, 3, &c. to
13, which will make 6 227,020,800, thc
quotient, which is 63%5,013,559,6c0, will

. be the number of different ways thirteen
| cards
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cards may be tiken out of 52, and cofie

fequently the number fought.

62
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,'I"he conftru&
fimple. ‘The line A a confifts of the firft

twelve numbers.

is very

this table 1

f.

10n o

.

The ‘line A 4 confifts

gvery where of units; and fecond term 33

of
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‘of the  line B ¢, is compofed. of the two
terms I and 2 in the preceding rank ¢
the third term 6, in that line, is formed:
of the two terms 3 and 3 in the preceding
rank: and fo of the reft; every term,
after the firft, being compofed of the two
next terms in, ‘the preceding rank: and
" by the fame method it may be continued
to any number of ranks. 'To find by this
table how often any number of things
can be combmed in anothes number, un-
der 13, as fuppofe 5 cards out of 8; in

the eighth rank lack for the fifth term,

which is 56. and that: is the number
required.. :

Though we have fhewa in the forego-.
ing Recreations the manner of finding the

combination of all numbers whatever, yet
as this table anfwers: the fame “purpofe,
for fmall numbers, by infpection only, it
w:Il be found ufeful on many occafions;
as. will appear by the following Recrea-
tions.

RECRE-
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'~ RECREATION XXIL
To find how many dfﬂérmtﬁund: may b¢
_ produced by firiking on a harpfickord twé
or more of the feven. natural notes at the
ﬁme time. I

1. HE combmatxons of two iny
feven, by the foregomg n-} 21
angle are

2. The combinations of 3in7z,are 33
3. The combinations of 4 in 7> are 38
"4. The combinations of 5, are T2
5. The’combinations of 6, are’ 7
- 6. The feven notes all together once” 1

Therefore. the number of all the -

{ounds will be } 120‘

—

RECREATION XXIIL

Take four fyuare pieces of pafleboard, of the
_fame dimenfion, and divide them diagonally,
" that is by drawing a line from two oppofite
arzgle.r, asin the ﬁgures, into 8 triangles;

- paint
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paint 7 of thefe triangles with the primitive
volours, red, orange, yellow, greem, blue,
sdigo, vislet, and let the eighth be white,

- Do find how ntany chequers oi regular four-
Jided figures, different either in_form or cos
+ lour,may be made out sf thefe eight triangles.

IRST by combining two of thefe ti-

angles there may be formed either
the triangular fquare A, or the inclined
fquare B, called a rhomb. Secondly, by
combining four eof the triangles, the
large fquare C, may be formed ; or the
iong fquare D, called a parallelogram.

A.-\ 347
N>

l Now the firft two fquares; conﬁﬁing of
two parts out of 8, they may each of them,
VOL 1. F ' i)y
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by the eighth rank of the triangle be taken
28 different ways,which makes 56. And the
laft two fquares, confifting of four parts,
may each be taken by the fame rank of the
trlangle 70 times, which makes 140
~'To which add the foregoing number - 56

fquares_ that may be formed of

~and the number of the dlﬂ?:rc:nx} '
196
the eight tnangles, will be

RECREATION XXIV.

'A man. has 12 dtfermt /brt.r of ﬁower:,
" and a large number of each fort. He is
de ﬁrom of fetting them in beds or ﬂaur ifbés,

in his parterre.. Six flowers in fome, 7 in
others, and 8 in others; fo as to have the
greateft variety pq[ ible; the- ﬂower.f n

n0 two beds to be the Jame.  To ﬁnd livw
“many beds he muft have.

l

I THE combinations of 6 in 12

by the laft rank of the tn-}924
angles, are

2. The combinations of 7 in 12, are 7932

3. The combmatxons of 8 in- 12, are 495, '

Therefore the numbcr of beds

muft be }22” '
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RECREATION XXV.
%o find the number of chances that may be

 thrown on two dice.

S edch dié has 6 faces, and as every
face of one die may be combined
‘Wwith all the faces of the other, it follows,
that 6 multiplied by 6, that is 36, will
be the number of all the chances:. as is
-alfo ewdent from the following table.

Numb. of Numb of

'POints. chances.  pojntse

1.1 2|
2.1 6

2 2 12

20

g 3 30

42

~ N P W

- R
A bd D
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wH D
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1110
12/0.

GOy Ov e H
W P
w
KS
HNWPRAWN OWNPWN =

oy

(o}
S oL Ok ¢
AR KN ES

W
o
»

[V,
N

It appears by this table, 1. That the
number of chances for each point con-
tinually encreafes to the point of feven,

Fa and
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and then continually decteafes 6ill 122
therefore if two points are propofed'to be
thrown, the equality, or the ‘advantage
of one over the other, is clearly vifible *.
2, The whole number of chances on the
-dice being 252, if that number be di-
vided by 36, the number of different
throws on the dice, the quotient is 7:
it follows therefore, that at every throw
there is an equal chance of bringing feven
‘points. 3. As there are 36 chances on
the dice, and only 6 of them doublets,
it is 5 to 1, at any one throw, agamﬂ:
throwmg a doublet. -

By the fame method the number of
chances upon any number of dice may be
.found: forif 36 be multiplied by 6,. that

® It is eafy from hence to determine whether a
‘bet propofed at hazard, or any other game with
the dice, be advantageous or not; if the dice be
true: which, by the way, is rarely the cafe for any
. lang time together, as it is fo eafy for thofe that are
poflefled of a dexterity of hand to change the true
dice for falfe,

produ&,
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produ&, which is 216, will be the chances
on 3 dice;- and if . that number be .mul-
tiplied .by 6, the produ& wxll be the
cha,ncesnn 4 dxce, &ec.

RECREATION XXVI

To dy /co'ver the number of points on 3 cardf,
- placed zmder tlzree d ﬁrent parcd: qf '

' cards.

YOU are ﬁr& to agree that the ace iha.ll

tell eleven, the . piGtured cards ten
- eachy and the others according to ”thexr
number of points ; as at the: game of pi-
quet. ‘Then propofe to any one to choofe
~ 3 cards, and over each of them to put as
- many cards as will make the number of
- the points of that card 1§5. Suppofe, for
example, he choofe a 7, a 10, and an
“ace: then over the 7 he muft place elght
- cards: over the 10, five cards, and over
the ace, four. ' Take the remainder of the
" cards, and feeming to look for fome. card
~among them, tell how many there are,
Fj3 ~and
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and adding 16 to that pumber, you will
hive the number of points on the three
cards. As in this inftance, where there
will remain 12 cards, if you add 16 to
that number it will make 28, which
is the number of points on the threg
cards ¥, ‘

REGREATION XXVIL
The ten duplicates,

AKE twenty cards, and after any

one has thuffled them, lay them down
ﬁy pairs on the board, without looking at*
them. Then defire feveral perfoné to.
look each of them at different pairs,
and remember what cards compofe them,
You then take up a]l the cards, in the
order they lay, and place them again on
the table, according to the order of the
Jetters in the following words, '
* If this Recreation be performed with a pack of
) 'ﬁua‘drille cards, the number added to the remaining
gards muft be cight,
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. M U T.-U 8§ |
1.2 3.4 5§
D E D I T
6-7 8 9 10
N OM E N
11 12 13 14 13
C O C 1 &§*
16 17 18 19 20

Now yon will obferve that thefe words
contain ten letters repeated or ten pair
of letters. Therefore you afk each per-
fon which IOW Or TOWws, the cards he
looked atare in; if he fay they are in the
ﬁrﬁ row, you know that they muft be the
;l'econd and fourth if i in the fecond and
fourth rows, they muft be the nmth and
.mnetecnth, and fo of the reft.

* Thefe words convey no meaning. The laft
word is fometnmes wrote Coecns, but that being no
Latin ‘word, can make no fenfe with the others.
. 1f, indeed, it was Cacis, a fort of fenfe might
be made out: but then the 2 would by no means
anfwer the o in Nomen, as it muft do to perform
the Recreation,

F4 R E-
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., ,RECREATION XXVII,
To name the number of cards that a perfod
Jball take out of the pack. . .
TO perform this Recreation you muft
fo difpofe a piquet pack of cards, that
you can eafily remember the order in
which they are placed. Suppofe, for €x-
ample, that they are placed accordmg to
, 'the words in the following line; (
Beven aces, eight kmgs, nine queens, and ten knaves
And that every card be of a dlffcrent fuxt,
,followmg each other in this order 3 fpadcs,
'clubs, hearts, and diamonds. Then the
eight firft cards will be the feven of
-{pades, ace of clubs, elght of hearts, king
] of diamopds, nine of fpades, queen: of
~ clubs, ten of hearts, and kpave of, (ha-
monds; and {o of the reft,*

* This Recreation may be further diverfified,
by placing the cards in fuch manner, by the table
for thirty-two numbers, that after they have been

fhuffled once or twice, they may come into the
shave ordcr,
EERORS

You
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You fhow that the cards are placed pro-
mlfcuouﬂy, and then offer them' with the
backs upward, to any one, that he may
draw what quantlty he pleafe: which
when he has done, you dexterouﬂy look
at the card that precedes, and that which
follows thofe he has taken.  After he has

well regarded the cards, you take them

from h’im, and putting them into dxﬂ"c-

‘fent paits of the pack, fhuffle them, or
give them to him to thuffle. Durmg

which you recolle&, by the forcgomg
lme, ‘all the cards he took out: and as .

“ you' lay them down, one by one_,l you
f“'n:amc"each card. - |

"'This is a pleaﬁng Recreation for thofe
that have a good memory ; they that have
“~pot; ihould never attempt 1t.

|
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&EGRE&TIQH XXIX

,,,,,

A century qf di different names 6emg fwrote
" on the card:, to telk the parttcular name
'w/zu:/z any perjbn lzds tﬁougﬁt an* o

N ten cards write a hundn:d deerr:nt“
" names, obferving only, shat thelaft
name on cach card bégin with one.of the
Jetters  of - the word, INNDROMACUS; -
which lettérs, in the ‘order they  fland
anfwer to the numhérs 1, 2, . 35 &c. to’
10. On ten other cards write the fame
names, with this reftri@ion, -that the firt
name on every card muft be taken from'
the firft of the other cards, whofe laft'
name begins with I: ‘the fecond ndame-
‘muft be taken from that whofe laft name
begins with N: and fo of the reft.” Then
let any one chofe a card out of the firft
ten, and after he has fixed on a name

® This is called the Impenetrable Secret;
though it is one of the moft eafy Recreations with

the cards,
o give
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give it you again, when you carefully

note the Jafk name, by which you know

the number of that card, You then take

the other ten cards, and after thufling -

them, fhow them to the perfon one by .

one, and afk if he fee the name he chofe,,
and when he fays he does, you look te.
that name which is the fame in number’
from the top, with the number of the
card he took from the other parcel, and
that will be the name he fixed on. ‘As

for example, - fuppofe he took out the

- card that had the word Daphnis at the

bottom, whigh is the third card, and that.

he fixed on the name Galatea, then that

word ‘will neceflarily be the thud on the’

pther card,

Order
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Order af tluf wwdt on the fir S, ﬂ tn cardn

Firpicard  Second . Third Fourth'
Celadon - Pomona . Deucalion Licas
Andromeda’ Omphalus Hefiona .  Calypfo -~
Silenus Ariadne Galétql' - Medea -
Acis - Lifis - - Thetis-. - Adonis .
Eglea ‘Flora - Atys " Ceres °
Sirincus Danae- Palamedes  Caffandra
Thyrﬁs Alcander  Melibzus  Pales '
Polyphemus Tirefis  Orion Menelaus -
Proteus- Ifforia " Nifus - - . Glaucus . »
Jafon Nareiffus - Daphnis'- Rophelina:
- Fifth Sixth  Seventh  Eighth
Latona - Jcarus Ganymede Leander !
Hilasx ~ Clitander Arifiea  Peleus-
Thifbe ~ ** Alcinous ° Hyaemthus Califta - *
Disna '~ * Endimion " Circe . * Cadmug-
Palemon ~ Alcidon -~ Mopfa Pfyche. . -
Hebe Iphis Piramus  .Semele = *
Sappho  Achelous  Philemon ~~ Iphigenia'’
A&eon Philomela  Aftrea Silvia '
Medufa Cephalus  Pelias Alpheus
Otpheus  Mirtilus ~ Adrianus  Coridon :
Ninth Tenth
‘Hipolitus  Efon Dryope Iander
Corilas - Califtus Neflus Ifidora - i
Procris. Arachne - Philo&etes Melicerte
Caparifia ~ Pirus ~ Marfias: - Riblis . -
Arcthufus  Vertumnus Licas - - Silvander.

Order
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OQ-dn of the ::mr_d:v .én.;tbe;m. tep cards.

Firft card Second

Medufa

Celadon - Andromeda
Pomona Omphalug
Deucation °© Hefiona
Licas: , - Calypfo
Latona Hilas -
Icarus Clitander”
Ganymede  Ariftea
Leander  Peleus .
Hypolitus . Corilas
Dryope:  Neflus
Fifth  Sixth
Eglea Sirineus
Flora: ... - Danae
Atys. Palamedes
Ceres Caflandra
Palzmon @ Hebe -
Alcidon Iphis
Mopfa - Piramus
Pfyché Semele
Arethufus.  Efon
Licas  Ifander
Ninth ,
Proteus -~  Cepbalus
Ifforia. .. Pelias . .
Nifus - * -Alpheus
Glaucus Pirus
Riblis

 Third « Fourth

Silenus

_Ariadne -

Galatea -

Medea . .
. Thifbe
" Alcineus
" Hiacinthus -

Califta,, . .
Procris
Philoctetes-
Seventh
Thyrfis
Alcander
Melibazus .
Pales
Sappho

" Achelous

Philemon
Iphigenia
Califtus
Ifidora

Teht/z

Jafon

. -Narciflus

Daphais
Rophelina
Orpheus

Acis
Lifis .
Thetis. . ..

:Adonis SIS

Diana
Endimion .
Circe:
Cadmus -

. Caparifla,

Marfias .
Eigﬁt(z
Polyphemus
Tireﬁas, o
Orion. -
Mcnel'a,us. o
A&eon. -
Philomela .
Aftrea

Silvia .
Arachne :
Melicerte

Myf;ilus
Adrianus.

~ Corydon . -

Vertumnus
Silvander

vlhﬂéad
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* Inftead of ten cards, there may be
twenty to each parcel, by adding dupli-
cates to each card, which will make th¥
Recreation appear the more myfteriousy
and will not at 'all embasafs. it, a8 you
“have nothing to remember but the 1ift
name on each card. Or inftead 6f names,
you may write queftions on one of the par-
“cels, and anfwers on the othet. '

OF THE COMBINATIONS OF THE CAR'DS.

TH E tables we-here give are the bafis

of many recreations, as well on num=~
bers, letters, and other fubjeéts, as on the
cards; and ‘the effe& here produced by them
" is the more furprifing; as that which fhould
feem to prevent any collufion, that is, the
fhuffling of the cards, is on the contrary,
the caufe from whence it proceeds.

It is a matter of indifference what num-
bers are made ufe of in farming thefe ta-
 bles. We fhall here confine ourfelves to
fuch as are applicable to the fubfequent

Recre-
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-Recreations. - Ay ohemay conftrudt thes
“jh fach manfier as‘is agreeable to the pur-
. poics he intends they fhall anfwer.’

-, To make them, for example, correfpond
"to the nine dtgxts and acypher, there muft
be ten cards, and at the top of nine of them
muft be Wwrote one of the digits, and on
the tenth a cypher. ‘Thefe cards, muft be
placed wpon each other “in the regular or-
+ der, the namber 1 being on the firft, and
the cypher at bottom. You then take the
cards .in your 1eft hand, as is commonly
done in fhuﬂhng, and taking off the two
“top cards, 1 and 2, you place the two fol-
; l‘owmg, 3 and 4, upon them ; and undcx:
- thofe ‘four cdrds ‘the three following §, 6,
,v'.and 7+ ‘at thie top you put the ‘cards 8 aml
9, and at the ‘Bottom the card ‘marked o.
‘Conftantly ‘placing’ in fucceflion ‘2 at top
“and 3at B‘d'tfom, and they will then be in
. the following order: e
: 8.9..3.4..1.2...5.6.7..0 5
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If you thuffle them a fecond time, in the
_fame manner, they will then ftand in this-
" order:

6.7. 34;894 1.2:§..0

Thus, at every new fhuffle, they will
have a different otder, a5 is exprefled in
the followmg lines ¢
' 1 fhuffle 8. 9.3.4.1.2.5.6.7.6

6.7.3:4.8.9.1.2.5.0

2.5-304.@708.9. 1.0
© 9.1.3.4.2.5.6.7.8.0

7.8.3.4.9.1.2.5.6.0
5.6.3.4.7.8.9.1.2.0
1.2.3.4.5.6.7.8.9.0 -

N Ot h B

It isa remarkable property of this num~
ber, that the cards return to the order in
which they were firft placed, after a num~

ber of fhuffles, which added to the num«
ber of columns that never change the order,

is equal to the number of cards, Thus
the number of thuffles is 7, and the num-
ber of columns in which the cards marked
2> 4, &c. never change their places is 3,
which are equal to 10, the number of the

cards.
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,mds | This property is not common to
-+ All numbers ; ; the cards fometimes return< -
mg ‘to the firft order in lefs- number, ‘and

fometimes ina greater number of fhuffles
than that of the caids.

Thoug'h’ the cards 4re- here dire@ted to
bie huffied by twos' or threes only, yet ta- °
-~ bles mdy be conftructed with equal facility
for{huﬁhng them byz2and 1, 3 and 4, or
any other number whatever ; obferving
that the fewer cards are taken together the

'iefs"liable YOu ‘wivill be to err.

ﬁote; Before you ventui'e to perfox;m
thefe Recreatlons, you thould accuﬁom
yourfelf to deai the cards exa&ly and readx-
]fy ;whaeh will be eaﬁly attamed by pxaﬁzce-

Vor.1. G *TABLES
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TABLES OF COMBINATIONS,:
Conﬁru&ed on the foregomg prxnclples. :
T‘ABI,E ¥

'FOR TEN NUMBERS.

!

@rder before dealing After 18t doal .. Alter the 2d Aftesthe 34
I 8 6 27
z 9 7 5
3 3 3 3
4 4 4 4
5 I 8 6
6 2 9. 7
7 5 1 8
8 6 .2 .9
9 7 5 S
Q o o o

® Thefe tables and the following Recreations at
piquet, except the 36th, appear to have been com-
pofed by M. Guyot.

TABLE
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TABLE 'IL
FOR TWENTY FOUR NUMBERS. '

Drder Before dealing Afrer1ftdeal = After thesd After the 34

I 23 21 17
2 24 22 20
3 18 12 2
P 19 15 7
13 13
g 14 g 14
,'g 8 9 3
. 9 3 18
9 -3 18 12
10 "4 19 13
11 1 23 21
14 ‘2 24 22
1 .5 13 3
Qz .6 14 -6
15 <7 8 9
16 10 -4 19
17 I I 23
18 12 ‘2 24
19 15 7 8
20 16 . 10 4
ar | 17 It ‘1
22 20 ‘ 16 10
23 21 17 It
24 22 20 16

G2 TABLE
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TABLE WL
FOR TWENTY SEVEN NUMBERS.

Qeder before dealing After tdeal  After thead  Ahirthe g8

r 23 21 1
2 24 22 20
18 12 2
4 19 15 T
s ¥3 35 ‘3
6 14 6 Y
7 8 9 .
8 9. 3 xg
9 3 19 12
1 4 19 6
b 34 I 23 25
12 2 24 22
13 s r3 S
14 6 4 &
5 S | 8 9
16 10 4 e
37 1t 1 23.
18 12 2 2%
19 15 7 .8
20 16 0 &
ar 17 TK I
22 . 20 16 1
23 21 17 It
24 22 20 16-
2 2§ 25 25
2 26. | 26 26
27 23 27 ‘ 27

TABLEB
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TABLE Iv.  °
FOR THIRTY TWO NUMBERS.
Ouder before.dealing  After 18 deal Afier the 24 After the i

1 28 26 v 22

L2 29 27 2%
3 23 17 7

. 4 24 . 20 12
] -18 10 9
6 19 1 3
7 13 i a8
8 14 2 29
9 8 14 2
10 9 8 14
I 3 23 17
12 4 24 20 °
13 ) S 28 - 26
14 2 29 27
15 5 18 10
16 ] 19 . Ir
17 7 13 ‘ x
18 10 9 8
19 11 .3 23
20 12 4 24
21 15 5 . 18
22 16 ) 19
23 , 17 7 13
24 20 12 4
25 21 15 5
26 .22 , 16 6
27 . 25 21 . I
2{3 26 22 lg
29 27 25 2r
30 30 30 . 30
31 3t 31 -3
32 32 © 32

3 32
G3 RECRE-
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'RECREATION XXX,

Several letters tﬁat contain no mezmmg,'
being wrote upon cards, to make them,
gfter they have been twice jbzg‘]led give

an anfwer to a quefiion that fball be pro-
29/ed 5 as for example, What is love?

ET 24 letters be wrote on as many .

" cards, which, after they have been
fwice thuffled, ihall give the following an-
anfwer :

A dream of j jo_y that foon is oer.

Firft, write one of the letters in that line
on each of the cards *, Then write the an-
{wer on a paper, and affi ign one of the 24
firft numbers to each card, in the follow-
ing order:

ADREAM OF JOY THAT

23456 78 g1or1 12131415
S OON IS O’ER.
j6173819 2021 22 2324 . ’

* Thefe letters fhould be wrote in capitals on one
of the corners of each card, that the words may be

gaﬁly legible when the cards are fpread open.
. Next)

L4

~
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~ Next, write on another péper a line of
numbers, from 1 to 24, and looking in
the table for 24 combinations you will fee
that the firft number after the fecond fhuf-
fle is 21, therefore the card that has the
firft letter of the anfwer, which is A, muft
.- be placed againft that number, in the line
of numbers you have juft made * In like
manner the number 22 being the fecond
of the fame column, indicates that the card
which anfwers to the fecond letter, D, of
- the anfwer, muft\be placed againft that
*number : and fo of the reft. ‘The cards
will then ftand in the following order: °
123456 789 101112 1’;141516|7
'OOFSAMNTO IS RHA EO’]:.
18 192021 22 23 24 :
JORADYT
From whence it follows that after thefe
cards have been twice fhuffled, they muft

* For the fame reafon if youwould have the an- .

. {wer after one fhuffle, the cards muft be placed ac-

cording to the firlt column of the table : or if after
three fhuffles, according to the third column.

Gyg infal-

-
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infallibly ftand in the order of the letters
in the anfwe.r , .

Obferve 1. Yo.u fhould have feveral
quef’uons, with their anfwers, conﬁﬁmg
of 24 letters, wrote on cards : thefe cards
Jhould be put in cafes, and numbered, that
you may know to which queftion each an--
{wer belongs. You then prefent the quef-
tions ; and when any one of them is chofe,
you-pull out the cafe that contains the an-
fwer, and fhewing that the letters wrote on
them make no fenfe, you then thuffle them,
and thean{wer becomes obvious.

2. To make this Recreation the mor¢
extraordinary, you may have three cards,
on each of which an anfwer is wrote ; one
of which cards muft be a little wider, and
another a little longer, than the-others.
You give thefe three cards to any one, and _
when he has privately chofe one of them
" he gives you the other two, which you
put in you; Pocket without looking at

tnem,
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+hem, having difcovered by feeling which
“hehas chofe. You then pull out the cafe
,that contains the cards that anfwer to. his -
.queihon, and pcrform as bcforc '

: '3. You may alfo contrive to have a
long card at the bottom, after the fecond
{huffle. The cards may be then cut fe-
veral times, till you perceive by the touch
that the long card is at bottom, and then
give the anfwer ; for the repeated cuttings,
however often, will, maikc no alteration in
the order of the.cards.

~ The fecond of thefe obfervatiops is ap-
~ plicable to fome of the fubfequent Recrea«
( iions, and the third may be pra&ifed in
almoft all experiments with the cards. You
fhould take care to put up the cards as
foon as the ‘anfwer has been fhewn: fa
that if any one fhould defire the Recrea-
tion to be repeated, you may offer another
queftion,and pull out thofc cards that con=
fain the anfwer. | |
’ ' 'Ihough
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' "I'hbugh this Recreation cannot fail of
‘exciting at all times pleafure and fur-
prize, yet it muft be owned that agteat
part of the applaufe it receives arifes from
the addrefs with which it is performed.

RECREATION XXXI.

" The twenty-four letters of the alphabet be-
ing wrote upon fo many cards, to fhuffle
them, and pfazzounce the letters fhall then
be in their natural order ; but that not
JSucceeding, to fbuffle them a_fecond time,
“and then Jbew them in proper order.

X7 RITE the 24 letters onthe cards in
the following order ; :
1234667891011 12
RSHQEFTPGU X C

13i415161718192021222324
NODYZIK&ABLM

The cards heing difpofed in this man-

" ner, fhew them upon the table, that it
may appear they are promifcuoufly mark-
o - ed.
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¢d. "Then fhuffle and lay them again on
" the table, pronouncing that they will be
then in alphdbetig:_al order. Appear tobe
furprifed ' that you have failed ; take them
up again and give them a fecond thuffle,
and then counting them down on the ta-
‘ble they will all be in their natural order.

" RECREATION XXXIL

Several letters being wrote promifiuoufly up-

_ on 32 cards, after they have bezn once
Suffled, to find in a part of them a quef-
tion ; and then [buffiing the remairder a
Jfecond time, to Jhew the anfwer. :

UP POSE the queftion to be, #hat is

“each Briton’s boaft? and t’hé anfwer,
‘His liberty; which taken together contain
spletters. -

After you have wrote thofe letters on
32 cards, write on a paper the words s
| Aiherty,



92 . RATIONAL,

liberty, and annex o the lettcrs the firf}
ten aumbers thus ,
HIS LIBER T‘Y
123 45678 910
Then have recourfe to the table of coms
binations fof ten numbers, and apply-the
refpective numbers to them in the fame
manner as in the goth Recreation, taking
“the firft column, as thefe are to be fthuf-
fled only once, according to .that order.
123 45678910
IBS LERTHI Y

This is the order in which thefe cards
muft fand after the whole number 32 has
teen once thuffled, fo that after a fecond
thuffle they may ftand in their proper or-.
der, Next difpofe the whole number of
" letters according to the firft column for 32
letters : the laft ten are to be here placed in
the order above ; as follows,

WHAT IS fACH BRITON’ S
12345678910111213141516137
BOAST?
18192021 22

IBSLERTHIY
23242526272829303132
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Therefore, by the firft column of the .
_tablé, they will next ftand thus: .
"12345678 g10111213141516
ITBR‘(%NSCHTB Q AE A ST long card
17.18 19 20 2122 2334 25 a6 27 2820°20 3132
Y1SBSEIBERTWHHIY
You muf¥ obferve that tﬁé" card here
placed the 16th in’ordet, betng the laft of
the queftion,.is a long eard; that you may
¢ut them, bxi",fiavg‘th’em cut, after the firf¥
fhue, at that part, and by that ineans fe~
parate them from the other ten cards that
contain the anfwer, . .

" Your cdrds being thus difpofed, you
fiiow that they #ake no meaning ; theil
thuffle them onee; dnd cutting them at thi¢
Tong card, you give the firft part to any
oné, who reads the queftion, But can find
no anfwer in the others, which you ope
before him ; you then fhuffle them a fe-
¢ond time, and thow the anfwer as abovey
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RECREATION' XXXIIL

o write 32 ,I'etter"s on |fb many cards, theént
Shuffle and deal them by twos to two
perfons, in_fuch mannet, *that ‘the cards

 of one fball contain .a queflion, and t/roﬁ
of the other,.an ary'wer. R N

U PP 0 S E the que{hon to bc I rzot/ungv
certain? and the anfwer, Yes, dif= f
' 'apamtment

Over the letters of this queftion and ari-
fwer write the following numbers, which
correfpond to the order in which the cards .
are to be dealt by two and two. -

1S NOTHING CERTAIN
3132 27 2823 24192015 161112 7 8 34

YES, DISAPOINTMENT
29 3025 2621221718:3:4.9 10§ 61 2

" Then have recourfe to the ﬁrﬁ column

of the table for 32 numbers, and dif-
pofe
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pofe thefe 32 cards in the followmg order,‘;
by that column. - .« - .- o

101112 13141516

PINTAILS

18
6 27 28 29 ; 03132
OYNT

. The cards bemg thus dxfpofed ﬂmiﬂe
them.  once, and deal them 2 and 2 ; when

one; of the parties will neceflarily have the
queﬁnen, and thc other the anfwer.

Zu."’ '-‘-10

Inﬁcad of letters you may write Wordss
* upen the 32 cards, 16 of which may con-
tain a que{hon, and the rema.mder the an-
fwer; or what other matter you pleafe. 1f
there be found difficulty in accommodating
the words to the number of cards‘,_ there
gnf«l,y(‘_pe_ -two or more letters or fyllables‘,
wrote upon one card.

- RECRE-

-, .
o
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S

L2

"RECREATION" XXXW k
ﬂ '.-Q?ﬁe‘f‘ive";‘Bmtflude.ra |

T HE ﬁvp bleflings wg will fuppofe to

be; 1. Science; 2. Courage, 3. Healthy
4 RicHes, and 5. ertuefe ‘Thefe are to be
found apont' cards that ydu deal; “one by
one, to five: perfons‘ : § Firft writé the letw
ters of thefe words fucceflively, in: the ar-
der they ftand, and then add the numbcrs‘
here annexed to thém. ~

SGIENCE'COURAGE“
3626313611 67 ¢ Ja2ya2i7e2 gl E

HEALTH RIEHE&»
282318138 3 29241914 P4 -
VIRTUE.

301520 1510 5

*Then r range them in ordcr agreeable to thé
fitlt column of the table for 32 ‘numbersy
as in the Jaft Recreation. Thus,

'8 9 1011121314 1516

I 2 34 7 .
LHNATEREUACRGTIU
I 324 , 2

26 27 28 29 3031 3
REEYVSC

,

021222324 2

Next,
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 Next, take a pack of cards, and write
“an the four firft the word Science; on the

four next the word Courage; and fo of
the reft. '

_ Matters being thus prepared, you fhow
that the cards on which the letters are
wrrote convey no meaning. Then take the
pack on which the words arc wrote, and

" {preading open the firft four cards, with

their backs upward, you defire the firft per-
fon to choofe one.  Then clofe thofe cards
and fpread the next four to the fecond per= -
fon; and fo to all the five: telling them
to hold up their cards left you fhould have
a confederate in the room. |

You then thuffle the cards, and deal thcm
one by one, in the common crder, beginning
with the perfon who chofe the firft card,
and each one will find in his hand the
fame word as is wrote on his card. You
will obferve, that after the fixth round of
dealing, there will be two cards left, which

Vgr. L. H you
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you give to the firft and fecond perfons; as

their words contain a letter more than the
others,

RECREATION XXXV.

The cards of the game of piquet being mixed
together, after [buffling them, to bring,
by cutting them, all the cards of each
Juit together, '

'HE order in which the cards muft be
placed to produce the effet defired,
being eftablithed on the fame principle
as that explained in the 31t Recre-.
_ation, except that the fhuffling is here
to be repeated three times, we think it -
will be fufficient to give the order in
which they are to be placed before the firft
fhuffle. :

Or:dbr




RECREATIONS. . g9

Order of the Cards.
1 Ace }club s 17 King clubs

2 Knave 18 Ten
3 Elght }diamonds 19 Nme } hearts
4 Seven " 20 Seven clubs

wide card . .

5 Ten clubs 21 Ace diamonds
6 Eight 22 Knave fpades
7 Se%en } fpades 23 Queen hearts
wide card ,

8 Ten 24 Knave hearts

9 Nine ( .. . 25 Aceipades
10 Queen 26 King diamonds

11 Knave 27 Nine clubs
12 Queen clubs 28 Ace }hearts |

13 Eight } hearts 29 King

14 Seven 30 Eight clubs

wide card

15 Ten 31 King
16 Nine } {pades 32 %een} fpades

You then fhuffle the cards, and cutting
at the wide card, which will be the feven
of hearts, you lay the eight cards that are
cut, which will be the {uit of hearts, down
on the table. Then fhuflling the remain~-
ing cards a fecond time, youcut at the

H2 {econd
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fecond wide card, which will be the feven:
of fpades; and lay, in like manner, the
* eight {pades down on the table. You.
" fhuffle the cards a third time, and offer-.
ing them to any one to cut, he will natu-
rally cut them at the wide card *, whichis.
the feven of diamonds, and confequently
divide the remaining cards into two equal.
parts, one of which will be diamonds and.
rhe other clubs.

RECREATION XXXVI

The cards at piguet éc;z'ng all mixed together,
todivide the pack into two unequal parts,.
and name the number of points contained.
in each part. |

OU are firll to agree. that each kings,
quecn, and knave fhall count, as ufual,
10, the ace 1, and the other cards ac--

* You muft take particular notice whether
they be cut at the wide card, and if they are not,
you muft have them cut, or cut them again your-
felf.

B cording



RECREATIONS.
«cording to the number of the points.

‘Then difpofe the cards, by the table for 32

numbers, in the following order, and ob-
- ferve that the 1uft card of the firft divifion
muft be a wide card.

101

" Order of the cards before fhuffling.

1 Seven hearts
2 Nine clubs
3 Eight hearts
4 Eight 5
5 Knave %fpades
6 Ten
ueen
g j(ﬂ)?e }clubs
9 Ace hearts
wide card
10 Nine hearts
11 Queen fpades -
12 Knave clubs
13 Ten diamonds
14 Ten
15 King ihearts
10 Queen ;

29 King

17 Nine diamonds
18 Ace fpades

. 19 Ten clubs

20 Knave
2 Eight

} diamonds
22 King

- 23 Seven {pades

24 Seven | ,. /
25 Queen } dxamqr}d's
26 Knave hearts

27 King clubs

28 Nine }fpades' .
30 Ace diamonds

3t Seven
32 Eight g ¢lubs

You then fhuffle them carcfully, ac-

cording to the method before defcribed,

and they will ftand in the following order.
H ;3 Cards
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Carde. Numbers. Cards, Numbers,
: ’ Brought up 34

9 6 Ten clubs 10

10 7 Ten diamopds 10

1 Nine .
2 King }szdes

3 Seven

4 Seven diamonds

5 Ace fpades

Carried up

11 Eight hearts
y2 Eight fpades
13 Seven hearts
14 Nine clubs
5 s
17 Queen clubs

18 Nine hearts

19 Queen fpades
20 Knave clubs

21 King hearts

Carried up 101

8 Ten hearts
9 Ace clubs

i0

7 |

7 I

1 10Acchearts(wide card)x
"

Total 66

Brought up 1cr1

8 22 Queen hearts 10
8 23 Nine o 9
7 24 Knave 10
9 25 Eight Diamonds 8 -
10 26 King " 10
10 27 Queen. 10
10 28 Knave hearts 10
9 29 King clubs 10
10 30 Ace Diamonds . ¥
10 31 Seven ‘
10 32 Eight }Clu?? o ;
; " Total 194

‘When the cards are py fhuffling dif-
pofed in this ord,er, you cut them at the

wide card, and pronounce that the cards -

you have cut off contain 66 points, and

confequently the remammg part  194.

This Recreation excites a good degree
of admiration, but the applylng of thefe
cards to the mext Recreatxon produces a

much greater.
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RECREATI ON XXXVII
T/ze mconcewaéle repique x

HE N you would perform this Re~

creation with the cards ufed in

thelaft, you muft obferve not to diforder the

firft ten cards in laying them down on the

~ table. Putting thofe cards together, in‘their

. proper order, therefore, you fhuffle them a

_fecond time in the fame manner, and offer

them to any one to cut, obferving careﬁill_y

‘ if he cut them at the wide card, which will

be the ace of hearts, and will then be at top ;

if not, you muft make him, under fome

- pretence or other, cut them till it is; and

~ the cards will then beranged in fuch order

- that you will repique the perfon againft

awhom you play, though you let him choofc

_(even after he has cut) in what fuit yqu
fhall make the repique.. |

% This manceuvre of piquet was i'nw'égrted by the
the Countefs of L— (a French lady) and commiuni- -
«cated by her to M., Guyot.

- . H 4  Order
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Order of the cards

RATIONAL

after they have beey

JSbuffled and cur.

1 Eight hearts
2 Eight
3 Knave} {pad:s
4 Tenth
5 Queen
6 Knave }
7 King g
ueen
9 Eight
Io King .]
ueca J
12 Ace
13 Seven
14 Eight
‘14 Knave hearts
16 King clubs

diamonds

% clubs

» 18 Knav

17 Ninth } dxamonds

19 Nine hearts -

20 Queen fpades

21 Seven hearts

22 Nine clubg

23 Ten hearts

24 Ace clubs

25 Seven {pades

26 Seven diamonds

27 Nine {pades "

23 Kin

29 Acegi fpades

30 Ten clubs

3! Ten diamonds

32 Ace hearts
(wide card)

~ 'The cards being thus difpofed, you afk
your adverfary in what fuit you fhall re-
. pique him. If he fay in clubs or diamonds,

'you muit deal the

cards by threes, and

~the hands will be as follows,

Eldcf.
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Elder. " Younger,

Hearts, king = Clubs, ace
. ~queen - ——— kifig
—_ knave —— queen
——— nine knave
——— eight — nine
m—— feven Diamonds, ace

. Spades, queen | king
———knave —————— queen
——— cight ~———— knave
Diamonds, eight . —-—=—— nine"
Clubs, eight Spades, ten

-feven .. Hearts, ten .,

Rentrée, or take in,  Rentrée of the

~ of the elder. - youngen
Seven fpades .Tenclubs -
Seven diamonds Ten diamonds -
Nine) Ace hearts *
King} {pades o ,
Ace o '

~If he againft whom you play, who is
fuppofed to be elder hand, has' tamed
clubs for the repique, and has takenin
five cards, you muft then lay out the
queen, knave, and nine of diamonds, gnd

-«

You

6 .
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you will have, with the three cards you
take in, a fixiem major in clubs} and quat-
orze tens. If heleave one or two cards,
you muft difcazd all the d;amopds.

If he require,-t'o be repiqued in dia~
monds, then difcard the queen, knave, and
" nine of clubs; or all the clubs if he leave
two cards; ‘and you will then have a hapd i
of the fame ftrength as pcfor?

Note, If the adverfary fhould difcard
five of his hearts, you will not replque
hxm, as he will then have a feptiem in
fpades: or if he only take one card: but
neither of thefe any one cando, who has
the leaft knowledge of the game. If the '
- perfon againft whom you play would be
repiqued in hearts or fpades, you muft
deal the cards by twos, andthe game will
~fland thus: ' L

Eldey
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| Elder hand | Youiigcr hand,
King Ace clubs
Knavel yiomonds 518 )
Nine Ace 1 giamonds
Eight | : Queen

Queeny : - Queen y
Knave | Knave} fpades
Nine ¢ clubs Ten

Eight King

SevenJ ' Queen

Eight Knave ¢ hearts
Sever } hearts Ten :
Eight {pades Nine

" Rentrée. Rentrée.
Seven fpades . -~ Tenclubs

Seven dxamonds Ten diamonds
Nine 7 * = Ace hearts

King ¢ fpades ’

A J

If he require to be repiqued in hearts,
‘you keep the quint to a king in hearts,
and the ten of fpades, and lay out which
of the reft you pleafe: then, even if he
thould leave two cards, you will have a
fixiem major in hearts, and quatorze tens,
which will make a repique.

o But
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But if he demand to be repiqued in
:Tpadés ;- at the end of thé deal you muft
dexteroufly jpafs ‘the three cards that dre
at the bottom of the ftock (that is, the ten
of clubs, “ten .of diamonds, and ace of
hearts) to thi¢ top*, and by that means yol
referve the nine, king, and ace of {pades
for yourfelf: {o that by keeping the quint
in hearts, though you fhould be obliged
to lay out four cards, you will have a
fixiem to a .king in {pades, with which,
~ and the qumt in hearts, you muft make a

repique. ' ' :

- Obferve héfe hkemfe, that if the ad-
‘verfary lay out only three cards, you will
not make the repique: but that he will

never do unlefs he be quite ignorant of the

game, Or has fome knowledge of Vbur
intention.

. Th1s laﬂ:", firoke of piquet has gained
great applaufe, ‘when thofe that have
~ * The manner of doing this you will find in the
Appendix, among the Recreations of Dexterity.

publicly
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publicly performed it, have known how
to conduét it dexteroufly., Many perfons:
who underftand the nature of combining
the cards, have goneas far as the pafling
the three cards from the bottom of the'
ftock, and have then been forced to con-~

_ fefs their ignorance of the manner in.

which it was performed. - -

RECREATION XXVIIL
The metamorphofed cards.

ROVIDE thirty-two cards that are’
" differently coloured; on which fevera¥
different words are wrote, and different
objects painted.  Thefe cards are to be-
dealt two and two, to four perfons, and-
at three different times, fhufiling them
each time. After the firft deal every one’s
cards are to be of the fame colour: after.
the fécond deal, ‘th'ey are all to have ob--
je&s that are fimilar; and after the third,
words. that convey a fentiment.

Difpofe:
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Difpofe of the cards in the following order:

.Order of
the cards. Colours. Obje&ts. Words.,

Yellow  Bird I find
Yellow Bird = In you
Green  Flower Charming
Green  Flower Flowers
White Bird | To hear
. 'White  Orange . Beauty

Red Butterfly My

. Red Flower Notes
Red Flower In

10 Red Butterfly Shepherdefs
11 Green  Butterfly Lover
12 Green . Butterfly Your
13 White Flower Of
14 White Flower an inconftant
15 Yellow Orange Image

16 Yellow - Flower Enchanting
17 White Orange Ardour

18 Yellow Butterfly My

19 Yellow Butterfly Phyllis

20  White Bird Birds

21 Red Orange Sing

‘22 Red Orange Dear

23 Green Orange and fweetnefs

- 24 Green = Orange The

25 Green ~ Bird of

O BN O hta N -

26 Greén




REGRE‘AT‘IV'ON'S, LI

Otder of
the cards, Colouts. Obje&ts. = Words.

26 Green  Bird Prefent
27 Yellow Flower * As - .
28 Red Bird Changes
29 Red - Bird Bofom

30 Yellow Orange Me

31 White Butterfly Your

32 . White Butterfly I long

The cards thus coloured, figured, and
tranfcribed, are to be put in a cafe, in thc
order they here ftand.

When you would perform this Recrea-
tion you take the cards out of the cafe,
and fhow, without changing the order in
which théy were put, that the colours;
objeéts, and words are - all placed promif= °
cuoufly. You then fhuffle them. in the
fame-manner as bcfore, and deal them,
two and two, to four perfons, obferving
that they do not take up their cards till all
are dealt, nor mix them together : ariv'd:
the eight cards dealt to each . perfon will
be found all of one colour. You then take

7 each
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each perfon’s cards, and put thofe of the
{econd perfon under thofe of the firft, and
thofe of the fourth perfon under thofe of
the third. After which you fhuffle them
a fecond time, and having dealt them in
the fame manner, on the firlt perfon’s
_cards will be painted all the birds ; on the
fecond perfons cards,. all the butterflies;
on thof: of the third, the oranges; and on
* thofe of the fourth, the flowers. You take
the cards a fecond time, and obferving the
fame precautions, fhuffle and deal them as
before, and then the firft perfon, who had
the laft time the birds in his hand, -wil
have the words that compofe this fegs
tence.

Sing dear birds, Ilong to hear your en<
chanting notes. /
The fecond perfon, who the laft deal had
the buttcrflies, will now have thefe words;
Of an inconflant lover your changes pres .
Jent me the image. '

The third, who had tle oranges, will havé
this fentence, '

As
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As in my Phylis, 1 find in you, beauty
and fweetnefs. ‘

The fourth who had the ﬁowers, _w:lf
_ have thefe words,

Charming flowers, adorzz the 6ojém of my
fhepherdefs.

It feems quite unneceffary to give any fur-
ther detail, as they who underfland the

foregoing Recreations will eafily perfoxm
this. ,

'RECREATION XXXIX.
The repique 'wzf/z carte blanch.

N the following Rccreatxons relatmg‘ to
piquet, we fhall confine ourfelves to the
- otder in which the cards muft fland after

they are cut, and ready to be dealt. They

.who choofe to thuffle them firft (in order
to make the performance appear the more

_extraordinary) may eafily. difpofe them in |

a proper order for that purpofe, by having
recourfe to the table of combma-uons for
3Q numbers,” - »

Wor. I. S ¢ - Order




Order of f/té cards.
" ' 1"Ac"e‘ Teoan
Elder 2 Seven§ fP ades. .
, 3 Seven clubs .
YoungeT4 Ten hearts . .
§ Ace hearts
6 Knave fpades
¥ Nine hearts .
* 8 Eight clubs ~ ~ °
£ 9 Queen {pades ’
" 10 Ace diamonds
i1 Eighthearts
" 12 Eight fpades
13 Queen diamonds
_. " 14 Ace.clubs
¢ 5 Nine diamonds
* 16 Nine clubs "~ -
E.'7 ng§ Diamonds . . .-

E.

Y

E

*18 Ten

x99 Seveln_ hearts
" 20 Seven diamonds -
E 21 Nine fpades - R
.. 722 Knave diamonds’ .. L
‘Y 23 Tenclubs v . o
"24 Eight diamonds . -~ ..
. ' t zs'Klng



. RECREATIONS. i}
" 25 King hearts -
26 King clubs

27 Quecn hearts ¢ Elder’s rentrée
28 King {pades
29 Ten fpades

30 Queen clubs )
31 Knave clubs ¢ Younger’srentrée
32 Knave hearts

The cards being "thus difpofed, the
. hands of the Jplayers; after they have been
. dealt two and twos; will be as follows.

~ Eder: - o Ybungér.
. Ace . Ten 1
ueen Nine
| %mve fpades Eight clube
‘Nine S Seven J
. 8even + Ten -
Ace Nine | o
 King- Fight , hearts
- Queen ¢ diamonds Seéven )
Knave Nine :
Ten J Eight } Diamonds
Ace hearts Seven
Ace clubs "~ Eight fpades

o The rentrée.
o8 1 hearts Q8N T oy

Queen Knave
King clubs Knave hearts
‘ ng § fpades ‘

Ig . The
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The cards being thus dealt, you d’er re
the other player to - caft his eye over thc- ‘
- two hands, and take which he plcafe,
on condition, that if he keep the hand_
dealt him he fhall beeldeft ; but if he také
. the other, he maubc.yonngeft,

- ¥ he keep the hand dealt him, wl‘ncb
in appearance is much preferable to the
other, he will naturally lay out the four
loweft fpades, and leave a card, by carry-

rying the quint in- diamonds iand four
aces. You then tell down your carte -
blanch, and keeping the two quasts in
clubs and hearts, lay out the others, and
with your rentrée you will have a fixiem in,
- ¢lubs and a guint in hearts, with : which .
you will mike a repique, counting 107
poits, though if the cards were played -
you would be capoted. .

If the oppoﬁte player choofe the .
youngeft hand, you then difcard the quart
to a king in dxamonds thh the feven of

6 - - fp@dcs.

M
4
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fpades, and wuh ‘your rentree you will
have a ﬁx1em major in fpades, and qua-

torze of aces: by which you mike re-
,pxqu‘evand capoc. -

Here alfo you rfmy mifs the repique,
if the other player keep the hind dealt
" lum, and difcard his djamonds; but this,
as in the other cafcs, no one w:ll do, who
.has any knowledge of the  game. -

REGREATION XL.

Cajé at nguet, w/zere _youu rcprgae the elder
_ hand, tlzouglz he have the choiceof t/ze cards
, qﬂer they are dealt. |

THE cards muft Rere fland, after they

have becn cut,A in the followmg or- .

' 1 Ace
Elder » Fi ght} fgades
iv;Youri‘gér i Kmaveg dubs :

RS Ace clubs -
6 Nine hearts

I3 B Y7




118 RATIONAL
"'Y = Eight clubs
* ¥ Nine diamonds

9 Qucen clubs .
E lo Eight diamonds

11 Seven clubs
* 12 Ten diamonds

13 Ten fpades -
14 Eight hearts
:g Il\éline % clubs

E
Y
g. 17 King % {pades
Y
E.
Y.

=

18 Queen

19 Knave diamondsy
20 Seven fpades

21 Seven diamonds - .
22 Knave fpades
23 Ace diamonds
24 Nine fpaQeg

25 King
. 26 Knave :
Rentré E. 27 Queen ¢ hearts
" " 28Seven | -

29 Ten

30 Ace hearts

Rentrs X g; K?:;n} dlamonds
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.Thé cards being- thus difpofed * when
they are dealt, the hands of the two players
- will be as follows.

Elder. , o Youngcr.
’Spades, ace Dnamonds, ace
king - knave
——— queen - ten,
~———— knave =, — .nine -
— ten Clubs, kmg
eight = — knave
Clubs, ace —— ten
. queeni .~ nine :
_ ,Hearts, nine . ——ceight. . .
eight . == feven,. :
Dxamonds, eight Spades, nine
s—.feven feven .
“ l "
chtree. o Rentrcc.
King+y 7 “Acg, hearts
 Queen’  King’

Knave he;irts Q’cen}diamonds
,Séi'f:n“" ' o S
You then give the other player the li--
berty of chooﬁng either hand but without

* In all thefe Recreanom with piquet, there '
fhould be a wxde card laft, : that they may be pro-
perly cut,

iy '

I4 feeing



{eeing them. I he choofe the elder hand,
you difcard the- king of. clubs, "#ikhy the:
nine and feven of {pades, and by -ydiis,
rentrée you Wlll have afixiemin dlamonds,v ‘
~ and the- pOmt ‘which' will make 22
and fhat added to the quint in glubs lel
make 97, and you will neceﬂ'an}y win,

" as'the adverfary will not faxf to &y o out
his two frhall hearts. |

UL DM s e BRI 'r'}’q'

If, on the contrary, he chboﬁ: the
_younger hand, _you difcard the knavc,
ten, and ¢1ght of fpades, W,lth thg feven
and eight;of diamends: -then by taking
in the quint_ to a king in  hearts, you -
will have a {eptiem in hearts, a. tierce
major in fpades-, and three queens, which
will ‘tell’ 99, though the adverfary ihould
diii:a.zd to the moﬁ advantage pqﬂible
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| RECREATION, Xii.

&4&:

oy

Cue oe" piguck, ibe. i ot 40 ﬁwf
“playey not otly et choice of "hb fiire H':
“alich he w«il‘be »fp@w but that of dml-r

32 T_cxy

5rtg the mé’:’ tibos o byrﬁ&ée:, ahd zf
" taking either hand after rhey” ar\( d(ab
B ;w ézzf/g 20 teii aad play fir, ﬂ -
THE emls muﬂx be drfpofed h&folv'
, -lows s -
o3 Queeny Lo Ig%geen :~;
‘2 Nine -18 Nine .
3 Eight }‘m‘ .19 Eight' }fpad L
4 Seven '. 20 Seven
wide cardl widecard [t
§Ace - .t 21 Ace - ]
.6 Kng e 22 King {'
7Knave i-a < 23Knave] -
8 Ten jhearts ' 24 Ten | - _¢
9 Queen| "~ -25Queen »{chamop_cfs
1oNine § v/ 26 Nime };: . . =
- 11 Eight j: i 27 Eight-] -
12 Seven = 38 Seven } <
- wide card ! wide qard ’
13 Ace 29 Ace Y i
14 King .‘ + 30 King cIubs
15 Knave j * 31 Knave
16 Ten J-
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It is evident by this difpofition of the
cards, that'if they are ‘cult'at any one of the
wide cards, which are the laft of each fuu;e,{-
there will be. always a ﬁock of eight cards
of :the fame: fuite. - Confcquently, if he thh
whom you plqy require to be rep;qued 1n
' clubs, by cutting at ;he ﬁrﬁ: wide - card,
which is the feven of. clubs, ‘the. caght |
clubs will ncceﬁ'anly be at the bottom of
the ‘pack; arid, you will ‘have foryouf rén-"
trée a quint major in clubs. The fime will
happen infall the o‘ther fuites, by cuiting:
at thé 7 of cach.” I.f he deal the’ cards
by twos, the ,hanﬁs wﬂl be as fdlows v e
Elder L: . s.r  Younget - ; in -

Ace :,':ff.. '~ Knavey ,ﬂ,.).",’.. BN
King ‘1 ~Ten NS
afts' :
Queen - (! gart}sﬂ . Eight | he R
Nme J1 i s Sexen-d ‘;z‘:'},‘_c’.f?

*Ace " 5 jronet oy Knavey '
King s Ten Lpgey
[ .o ’ . '

Queen .. Eight ,
Nine J:. . ... 4: Seven LA
Ace .. n, . 0. Knave

King dighidn(’fs Ten dxamcnd&
Queen .. Ei ght

Nlne ’d . ’ Seven ’.? l . la

" # The bénds ivxll»be a]ways the fame, though ia
dnﬁ'ercnt fuites,
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% :,:i
Ace > Nine s 'itol Lo
King |- " Eight }clubs
Knave. °.1“‘?=,,YJ . SevenJ-
Ten,’ R

Queen o

';" v",:. T L,

Reptré

1 -

‘But 1f he deai the cards’ by threes, thc
hands will ftand thus: .
1

Elder o IR Younger R
Ace i . "‘,. Ten }*, e DT
King- . Queen chearts . - -
Ignave}hea‘tts ~ -Nine

Seven

.y
FVIELER PRSP

he Y Kawelpa
“ ¥ - nave , E
cen | . fPsd.cs...,, )
IgTu::n}fPades _ _‘g;t:nv o
Elght' Acc ) o _

L

“Ten dmonds Nine: Ldi
Qﬂew "o - Eight

Knave } ' ng '
. Seven . 4‘

e Rentree. s
Ace ~. T '. ‘Nine y:. .,
ing - Elght }glubs: T 0 .

Ave. clyb.s. . Seven
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"' 1€ the other Pplayer requu‘e to 'be re-
piqued in fpades, you cut them at the p
of that {uite,.and tell him he is aﬂ liberty
todcal them by twos or threes *, = If he
deal them by ‘twos, he is to choofé wfug!g
hand he will have, without feeing them;
you bﬂnsﬁlll cldef%-, IR

If he ‘keep his own hand, you dx[cxdr
t’he nine of hgans, fpades, . and digw
monds, mad elther’ of the ,tgmlguem {
and by you'r renttee you will bzve‘ 'Y
quint major {n. cluls,  quatorze aces, -and,
quaton’z’é fdngs, with which you, rhaka ®

repique. But &f he choofe thccards deatt

for the eld¢r, you dlfcard the feven oﬂ

hegrts,, dpades,. a;;d digmangdss qhd any

two of the elghts § 'and you will have by

your rentré the {arke quint in clubs, qua-
Rt 5 7

* You are to take care 1he does not fhuffie the

cards ; and the better to prevent it, you may o

. ,dlfpofe‘them Bs o ﬁnjﬂle them beforg himj after

the manner explaintd “in fome of the foxegou‘lg

Regreations, o

G
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torze queens, and quatorze knaves; which

will &lfqmak;prspxqpc, e

' the ad#rerfary deal the cards. by
ﬁxrces, and" keep hxs hand, you dlfcatd
the King, eight and’ feven of hearts, Wuh
thé nine and ‘eight of fpades and by your
rentrée you will have the quint’ maJor in
clubs, a txcrce to a queen in dxamogds,
ihrec aces, threq queens, and three knaves,
“ with which, you make a’ repquue But 1f‘
he chpofe the cards dealt for the eldcr, ypw
‘ 'dlfcard, the queen and nine of hearts, t}xe
"knave and féven of fpades, and the’ ace ‘of
diamonds, and you will then have the {'amc
qumt in clubs, a tierce to a nine in d’xa-
monds, three kmgs, and three tens, thh
which you will tell 29 points, therefore by
playing-one, you can in thxs cafe maLe a
pxque only, - ’

RECRE-
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RECREATION 'xm'r'
: An exemplar_y cajé af nguet, 'wﬁere yau re<
ftque your adverfary, gﬂ‘er grving lzmi
the choice of having the. cards dealt a-
t/zer by t*&m or tﬁreq.r. . ‘
g TO difpofe the cards in the order n)ca
cefary to produce the effe@ here re«
qulred, ‘and in all others where you gwe‘ |
the choice of having the cards dealt either
| by twos or threes, you muft have tes

~ courfe to the following table.
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327

' Ca}ds'that will’ Numb, [Cards that will].
' to the eldeft, | °F ¢ | come to the.
N L Cards younoeﬂ:

Vaﬁaﬁlc

" cardsd

z}

s
o
=

,/. “2!'-

© o

| 108m

-7
1=

-

50m

17mm
18am
19 B

- ‘2008

2218

This
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'This table fhews the different hands

_that refult from the two different methods

of dealing the cards ; that the eldeft hand

-Has always, mfemeerdererot-her the

fix cards placed agam&'t the nmnbers Iy 2,
Qs 13 14,-and 23: g the younger, the
fix card(s placed agamﬂ! 4, 115125 16, 235
and 24, It fhows, hkemfe that the 12
~cards marked 3, 5, 65 7,78, 10, 15, 17,
18, 19,20; and 22, mﬁy be in either hand,
fo far as concerns the magpner of dealing
'the cards. '

- Being therefore certain when ‘you deal
that the cards ma;kccf, Is 259y 13, 14, and
21 will always be in the adverfary’s hand,
‘and thofe marked 4, 11, 12, 16, 23, and
23 will be in your own hand, you muft
_apply your fix numbers to fuch cards, as
-with the three of the rentreé, (which you
‘may choofe as you pleafe) will alwaxs
‘make a great hand, ‘and fuperior.to the
adverfary. ‘Thegreat cards which youare
forced to leave, you muft diftribute among

the
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,the «Variable -cards, in- fych ‘mrannér that
. they can have no remarkahlc cﬂ’c&, whtn'-
- dealt either way: -
ThlS method we have obferved in -the
fo‘lowmg example, which we here give
~ for the fatitfattion of thofe who would
compofe thefe forts of games themfelygs.
To the numbers 4, .11, 125 16, .23, and
24, annex a fixiem niajot in hearts,
_which joined to the three tens of the ren-
“trée are fufficient to make a repigue,
youngeft hand. But as you muft pre- .
!,vent ‘the elder hand from defeating your
] pomt, by havmg feven cards i in any of the
other {uits, you are fo to dnfpofe fome part
.-of each {uit, by the column of variable
cards, that he may never, have, whe-
ther the cardy are dealt by twos_ er
threes, any large fequcnce*. as. you will

"% Ifyou cannot effe this by the cards that are
“fo be dealt the adverfary, you muft fo difpofe his
- rentré, that ke qmay lay out his gamc, as in the
thirty-eighth Recreation,

Vor. L K fee



130 . RATIONAL

fee by the following difpofition of the
cards.

1 King 17 Acé clubs

2 Ace ‘¢ diamonds 18 Seven ,

3 Nine 19 King } fpades
4 Ace hearts 20 Ace -

§ Queen fpades 21 Knave diamonds
6 Eight diamonds 22 Eight clubs
7 Queen clubs 23 Ten '
8 Eight fpades 24 @een§ hearts
9 King clubs 25 Knave '
10 Seven] 26 Nine } fpades.
11 King ¢ harts 27 Knave clubs
12 Nine 28 Eight hearts

13 Queen ;. . 29 Nine clubs
14 Seven g diamonds 30 Ten diamonds

15 Seven clubs 31 Ten {pades
16 Knave hearts 32 Ten clubs,

By this arangement of the cards you
will be fure to fucceed, whether you
deal the cards by twos or threes: even
though the adverfary, thinking to fruft-
rate your intention, fhould leave three
cards.

Remark: |
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Remark: there is no danger that any
of thefe Recreations at piquet fhould be ap=
plied to a bad purpofe, for after the cards

~have been once thuffled by both players,
it will be impoffible to fucceed in any one
of them. There are, however, tricks to
be played at this, as at all other games, with
the cards; fuch as changing the whole
pack, or fome particular cards, or taking
in part, or all the difcard, or making the
pafs, that is, bringing part of the cards at
bottom to the top, as will be more fully
explained in the fourth vol. all of which
many perfons can perform fo dextroufly,
that it is impoflible for the eye to difcover
them. We fay nothing of the pra&ice of
marking the cards, for of that almoft every
one’s experience will afford fufficient
proof. 'To aggravate the misfortune, it is
indubitably certain, that many perfons who
are ftri¢tly honeft in all other refpes, are
difhoneft at cards; and that no rank of
condition of men, no, nor women nei=-
ther, is entirely free from this vice.

K2 . They
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They who make a trade of dexterity
frequently exhibit other recreations withs
the cards; but as thofe have no rela-
tion to numbers, they will be found among
the mifcellaneous articles in the Appendix
to the laft volume. '

RECREATION XLIL

Several different cards being fhown to dif-
Serent perfons, that each of them ma;y Six
on one of thofe cards, to name that on
awhich each perfon has fixed.

HERE muft be as many different

cards thown to each perfon, as there
are perfons to choofe; therefore, fuppofe
there are three perfons, then to each of
them you muft thow three cards, and tell-
ing the firlt: perfon to retain one in his
memory, you lay thofe three cards down,
and fthow three others to the fecond per-
fon, and fo to the third. You then take
up the firft perfon’s cards, and lay them
down, one by one, feparately, with their

~ faces

7
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faces upward.  You next place the fe-
«cond perfon’s card over the firft, and in
like manner the third perfon’s card over
the fecond’s ; fo that in each parcel there
will be one card belonging to each per-
fon. You then afk each of them in which
parcel his card is, and when you know
that, you immediately know which card
card it is; farthe firt perfon’s card will
always be the firfl, the fecond perfon’s the
fecond, and the third perfon’s the third, in
that parcel where they each fay his card is.

This Recreation may be performed with
a fingle perfon, by letting him fix on
three, four, or more cards. In this cafc
you muft fhow him as many parcels as
he is to choofe cards, and every parcel
muft confift of that number, out of which
he muft (ix on one; and you then pro-
ceed as before, he telling you the parcel
that contains each of his cards.

K3  RECRE-
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"RECREATION XLIV.

To name the rank of the card that a per=
Jon has drawn from a piquet pack.

Y the rank of the card we mean whe-

ther it be ace, king, queen, &c. You

are therefore firft to fix a certain number

to each card, thus, you call the king 4,

the queen 3, the knave 2, the ace 1, and

the others according to the number of
their pips.

You then fhuffle the cards, and let the
perfon draw any one of them: then turn-
ing up the remaining cards, you add the
number of the firft to that of the fecond,
that to the third, and {o on, till it amount
to ten, which you then reje& and begin
again; or if it be more, you reje&t the ten,
and carry the remainder to the next card;
and fo continue till you come to the laft
card; and to the laft amount you muft add

4, and fubtra& that fum from 10 if it be
' lefs
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{efs, or from 20 if it be more than 10, and
the remainder will be the number of the
card that was drawn: as for example, if
the remainder be 2, the card drawn was a
knave ; if 3, a queen, &e,

RECREATION XLV.

Do tell the amount of the numbers of two
cards that has a perfon has drawn from
‘@ common pack of cards*.

HE f{mall cards here tell, as before, ac«
cording to the Iiumber_ of their pips,
but each pitured card tells for 10. Let
the perfon®add as many more cards to
each of thofe he has drawn, as will make
each of their numbers 25.  Then take
the remaining cards in your hand, and
feeming to fearch for fome card among
them, tell them over to yourfelf, and their ’

# This Recreation may be made with two per-
fons, by letting each of them draw, and adding
their numbers together.

K4 ~ num=
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" number will be the amount of the two
cardsdrawn. An example will make this
plain. Suppofe the perfon has drawn a
10and 2 7, then he muft add 15 cards to
the firft, to make the number 25, and 18
cards to the laft, for the fame reafon:
now 15 and 18 make 33, and the two cards
themfelves make 35, which dedu@ed from
52 leaves 17, which muft be the number
of the remaining cards, and alfo of the
two cards drawn. 4

This Recreation may be performed
wuhout your touching the cards, thus;
let the perfon who has drawn the two
cards dedu& the numbers of each of them
from 26, which is half the number of the
- pack, and after adding the remainders to-
gether, let him tell you the amount, which
you privately dedu& from g2, the num-
ber of all the cards, and the remainder
will be the amount of the two cards. For
example, fuppofe the two cards to be, as
before, 10 and 7; then the perfon dedué-

ing
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ing 10 from 26 there remains 16 ; and de- -
duéting 7 from 26 there remains 19 : thofe
two remainders added together will make
3% which you {ubtra@ from 52,and there
m

ft remain 1%, for the amount of the two
gards, as before.

As the number 26 may be thought to
jead to a difcovery of the principle on
" which the Recreation is founded, it being
manifeftly the half of the pack, to render it
more myfterious you may take any other
number lefs than 26, but greater than xo,\
as for example 24, and let the party fub-
tract the number of each of his cards from
that ; therefore, fuppofing the numbers to
be as before 10 and 7, the remainders will
be 14 a1}d 17, which make 31, to which
you muft add 4, for the double of the 2
~you took from 26, and the amount will
be 35, which is to be dedu@ed from 52,
as before. By this alteration the perform-
ance will not only be rendered more ab-

ftrufe
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frufe, but alfo more diverfified, as you may

- change the number, from which thofe of
the two cards are to be deducted, every
time you repeat the experiment.

This Recreation may be performed,
equally well, with a pack of piquet cards,
and then the numbers of the two cards
muft be dedu@ed from 16, which is the
half of the pack; or if you choofe to make
it more myfterious, from any other num-
ber lefs than 16 and more than 10; after-
wards adding, as in the laft cafe, the double ‘
of what that number wants to make it
16. - |

RECRE-
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RECREATION XLVL

To tell the amount of the numbers’ of any
" three cards that a perfon fball draw from
the pack*. :

FTER the party has drawn his three
cards, you are to draw one yourfelf,

and lay it afide; for it is neceflary that
the number of the remaining cards be di-
vifible by 3, which they will not be, in a_
pack of 52 cards, if only 3 be drawn.
The card you draw you may, ,call the con-
federate, and pretend it is by the aid of
that card you difcover the amount of the
others. Then tell the party to add as
many more to each of his cards, as will
make its number 16, which is the third
part of the remaining 48 cards ; therefore,
fupque he has drawn a 10, a2 7,anda 6

* This Recreation may alflo be performed with
three perfons, but much more readily with one, as

the feparate additions and f{ubtractions will be very
like to occafion confufion.

thea
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then to the firft he muft add 6 cards, to
the fecond g, and to the third 10, which
together make 2§, and the 4 cards drawn
being added to them make 29. Youthen
take the remaining cards, and telling them
over, as in the laft Recreation, you find
their number to be 23, which muft be the
amount of the three cards the perfon
drew.

You may perform this Recreation like-
wife without touching the cards, as thus:
after the party has drawn his three cards,
and you have drawn one, let him dedu&
the number of each of the cards he has
drawn from 17, which is one-third of the
pack, after you have drawn your card:
and let him tell you the amount of the fe-
veral remainders, to which you privately
add one for the card you drew, and de-
dufting that amount from 52, the whole
number of cards, the remainder will be
the amount of the three cards drawn.

For example, fuppofe the three cards to
be
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be 10,.7, and 6, as before ; then each of
thofe numbers being fubtracted from 17,
the remainders will be refpecively 7, 10,
and 11, which, added together,make 28,
to which the fingle card you drew being
added makes 29, and that number dedu&-
ed from §2 leaves 23, which is the amount
of the three cards the party drew.

‘There is little reafon te imagine any one
will difcover why you here make choice
of the number 173 but if you are defirous
of rendering the Recreation flill more ab~
ftrufe, and at the fame time fufceptible of
greater variety, you may fix on any other
number lefs than 17, but more than 10;

. and afterwards add to the amount of the

remainders the double of what that nume
ber is lefs than 17 ; in the fame manner as
in the laft Recreation.

‘This Recreation alfo may be performed
with a pack of piquet cards; but then
you muft draw, or what will anfwer the

fame
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fame purpofe, dedu& 2, in your own
mind, from the whole number 32, that
the remainder may be divifible by 3; and
let him dedu& the number of each of his
cards from that fum, which is 10, and add
the remainders together, as before : thus,
if his three cards be 10, 7,and 6, he is to
dedu& each of them from 10, which 1is
the third part of 30: therefore the re-
mainders will be o, 3, and 4, which, added
together, make 7, and that added to the
2 you deducted from the whole number,
makes g, which taken from 32, leaves 23,
and that muft be the amount of his three
cards. '

Among the different purpofcs to which
the do&rine of combinations may be ap~
plied, thofe of writing in cypher, and de-
{yphering, hold a principal place,. as will
appear by the following Recreations.

The
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DIFFERENT METHODS OF
WRITING IN CYPHER.

The Laczdemonians are faid to be the
inventors of cyphers, or at leaft they were
_ hot, to our knowledge, ufed by any people
before them. Their method was by a
wooden cylinder or roller, called a Scytala
Laconica, round which they rolled a thin
parchment, and wrote their difpatches. It
was then taken off and fent to the confe-
derate, who had another roller, exactly of
the fame fize, round which he wrapped the
parchment, and read its contents.

RECREATION XLVIL

To communicate intelligence by a pack of pis
quet cards.

HE parties muft previoufly agree in
what manner the cards fhall be firft
placed, and then how they fhall be thuffled.
Thus, {uppofe ‘the cards are to be firft
placed in the order as hereafter follows,
' and
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and then fhuffled by taking off 3 from the
top, putting the next 2 over them, and
the following" 3'under them*, and fo al-
ternately. 'Therefore the party who fends
the cypher firft writes the contents of it

on a {eparate paper, and then' copies the

firft 32 letters on the cards, by writing
one letter on every card; he then fhuffies
them, 1 in the manner defcribed, and writes
the fecond 32 letters: he thuffles them a
fecond time, and writes the third 32 letters,
and fo of the reft. An example will make
this plain. Suppofe the letter to -be as fol-
lows:

I a}tz in full march to relieve you ; within| |

three days I fball be with you. If the enc|my
in the mean time fhould make an affau|lt, re«

member what you owe to your countrly, to

your family.and yourfelf. Live with lza{naar,
or die with glory

* By fhuflling the cards in this mmnner, there
will remain only 2 to put under at laft,

‘Order
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Order of the cards
before the 1ft thuffle. .

Ace fpades iaduy;q ‘
Ten diamonds & / e u [

. Eight hearts mlmoiu
King fpades ¢ s uml
Nine clubs nhileo
Sevendiamonds f b m r ¢
Ninediamonds % e @ ¢ # #
Ace clubs * lwkrys
Knave hearts / s e e a e
Seven fpades m i a r mw
Ten clubs aither
Ten hearts rrhof
Queen fpades ¢ ke e 7
Eight diamonds 4.2 4 y w
Eight clubs tyoool

~ Seven hearts oy ao ko
Queenclubs ronuy k
Nine fpades euiyfy
King hearts l eteuo
Queendiamonds e d -5 0 ¢
Eightfpades -~ i 7 nw s o
Knaveclubs o fantg

Vor. I. : L " Seven
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Sevenclubs . ¢ ¢ s.tboy-

. Ace hearts yrebdbr
Nine hearts olnwot
Acediamonds x4 st & d’
Knave fpades wlhmal
Ten {pades. ieytrr

- . King diamonds ¢ £ 74 u r
Queen hearts hhmmau
Kingcubs | #7at h
Knave diamonds. n. e « r o

" The perfon that receives thefe cards:
firft places  them in the order agreed on,
and tranfcribes the firft letter on every
card.. He then fhuffles them, according to-
~ order, and tranferibes the fecond letter on:

each card. He fhufffes them a fecond

time and tranfcribes the third létters; and’
fo of the reft. . '

If the cards were to be fhuffled the fe~
cond time by threes and fours, the third:
time by twosand fours, &c it would make

the
6
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the cypher ftill more difficult to difcover: -
though as all cyphers depend on the com- -
_ bination of letters, there are fcarce any that
may not be decyphered with time and
pains; as we fhall thow further on. Thofe
typhers are the beft, that are by their na-
ture moft free from fufpicion of being cy-
phers; as for example, if the Ietters were
here wrote with one of the fympathetic
inks, defcribed in the fourth volume of
this work, the eards mxght then pafs for
a common pack.

RECREATION XLVIIL
The myflical dial.

N a piece of fquare pafteboard ABCD
(Plate II. Fig. 1.) draw the circle EF
*GH, and divide it into twenty-fix equal
parts, in each of which muft be wrote-one
of the letters of the alphabet.

On the infide of this there muft be an-
other cxrcle of paﬁeboard ILMN, move-

L2 < able"
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able round the center O, and the extre- '
mity of this muft be divided into the farie
number of equal parts as the other. On
this alfb muft be wrote the letters of the
alphabct, which, however, need not be dif-
poféd in the fame order. The perfon
with whom you correfpond muft have a
fimilar dial, and at the beginning of your
letter you muft put any two letters that
anfwer to eachot her when you have fix-
ed the dial.

Example.
Suppofe you would write as follows :

If _youvfwill comie over to us you fhall have

a penfion, and you may Sill make a foam ap~
pofition. '

You begin with the letters Ma, which
thow how the dial is fixed: then for If
Jyou, you write un juc, and fo for the reft,
as you will {ee at the bottom of the plate.

~ The fame intention may be arifwered by
a ruler, the upper part of which is fixed
C 7 and
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and the lower part made to {lide : but in
_this cafe the upper part muft contain two
alphabets in fucceflion, that fome letter of
that part may conftantly correfpond to one
in the lower part. The divifions ftanding
dire&ly over each other in a ftraight line
will be much more obvious than in the
circumference of a circle. Or two ftraight
picces of pafteboard regularly divided, the
one containing a fingle and the other a
double alphabet, would anfwer exadly
the fame purpofe. In thiscafe a blank fpace
may be left at each end of the fingle alpha-
bet, and one or two weights being placed
on both the pieces will keep them fteady.

RECREATION XLIX.

The correfponding [paces.

AKE two pieces of pafteboard or ftiff
paper, through which you muft cut

long fquares, at different diftances, as you
will fee in the following example. One of
- thefe pieces you keep yourfelf, and the
o L 3 - other
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other yau give to your correfpondent.

"When you would fend him any fecret iny
" telligence, you lay the pafteboard upon 3
paper of the fame fize, and in the fpaces
cut out, you write what you would have
uuderftood by him only, and then fill up the
intermediate f{paces with fomewhat that
makes with thofe words a different fenfe.

[T fhall be| much obliged to you, as read~

ing‘alonelcngages my attention Iat‘ pre=
fent, if you will lend me any one of the
‘e_l_g__llt‘ volumes of the Specator. I hope
you will excufe l@l freedom, but for

a winter’s ‘evening‘ I ldon’t! know a bet-

ter entertaiment. If 1 lﬁ_ljl‘ to return it

foon, never truft me for the time |to come.|

* A'paper of this fort may be placed four
different ways, either by’ putting the bot-
tom at top, or by turning it over, and by
thofe means the fuperfluous words may be

‘ o ~ the

-
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‘the more eafily adaptcd to the fenfe ofthe'

" .others.

This is'a very eligible cypher, as it is
free from fufpicion, but it will do only for
fhort meflages: for if the fpaces be fre-
quent it will be wery difficult to make the
.concealed and obvious meanings agree to~
igether: and if the fenfe be not clear, the
writing will be liable to fufpicion.

RECREATION L.
- The mufical cypher.

HE conftruction of this cypher, is fi-
milar to that of the forty-eighth Re-
creation. The circle EFGH (PL. IIL) is
to be divided into twenty-fix equal parts,
in each part there muft be wrote one of
the letters of the alphabet: and on the in-
terjor circle: ILMN, moveable round the
.center O, there is to be the fame number
of divifions:, the circumference of the in-
aer circle muft be ruled in the manner of :
. L4 * a mufic
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a mufic paper, and in each divifion there
is to be placed a note, differing either in
figure or pofition. Laftly, within the
mufical lines place the three keys, and on
the outer circle, the figures that are com—
monly ufed to denote the nme, '

Then provide yourfelf with a ruled pa-
- per, and place one of the keys, as fupL
pofe that of ge re fo/, againft the time two-
fourths at thebeginning of the paper,which
will inform you correfpondent how to fix
hiscircle. You then copy the notes that
anfwer to the feveral letters of the words
you intend to write, in the manner expreﬁ'—-
ed at the bottom of the p]ate.

A cypher of this fort may be made more
difficult to difcover by frequently chang-
ing the key, and that will not in the leaft

“embarrafs the reader. You may likewife
add the mark # or K to the note that be-
gins a word, which will make it more
gafy to read, and at the fame time give

‘ " the
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the muﬁc a more natural afpe@. ‘This
- cypher is preferable to that of the 48th
. Recreation, as it may be enclofed in a let-
ter about common affairs, and pafs unfuf-
pected : unlefs it thould fall into the hands
of any one who underftands compofition,
for he would vcr;; likely furmife, from the
odd difpofition of the notcs, ¢ that more 1s
meant than meets the ear.’

OF DECYPHERING.

The rules of decyphering are different
~ in different languages : by obferving the
following, you will foon make out any
common cypher wrote in Englith.

1. Obferve the Jetters or chara&ers that
mo{’c frequently occur, and fet them down
.for the fix vowels, mcludmg ysand of thefc
the moft frequcnt will generally be ¢, and
the leaft frequent ».

2. The vowels that moft frequently
come together are ¢z and o .

3. The
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- 3. The confonant moft common at the
ends of words is 5, and the next frequent
rand £
4. When two fimilar chara@ers come to-
ther, they are moft likely to be the confo~
nants f; /, or s, or the vowels ¢ or o. .

* 5. The letter that precedes or follows
two fimilar chara&ers is either a vowel, or
b, m, ny o1 7,

6. 1In decyphering, begin with the words
that confift of a fingle letter, which will be
either a, I, 0, or &, .

! 7. Then take the words of two letters,
. one of which will.be a vowel. Of thefe
.words the moft frequent are, an, fo, le,

by, of on, ory no, fo, as, at, if; in, is, ity hey -

me, my, us, we, am.
8.. In words of three letters there: are

-moft commonly two confonants. Of thefe

-words the moft frequent are, t/e, and, not,
but, yet, for; tho's how, why, all, you, fbe, his,
her, our, who, may, can, did; was, are, has,
“had, let, one, two, fix, ten, Ec.*

* Some of thefe, or thofe of two letters, will be
‘found in every fentence.

g. The
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9. The moft common words of four

letters are, 2hts, that, then, thus, withywhen,
Jrom, here, fome, mof}, none, they, them,whom,

mine, your, felfy mufts will, have, beeri,were,
Jour, frve, nine, &e. ’ :
10, The moft ufual words of five letters
- are, tlrerg,vtluyé, thofe, which, were, while,
Jince, their, fhall, might, could, would, ought,
three, feven, eight, &c.

11. Words of two or more fyllablcs fre-
quently begin with double confonants, or
with a prepofition ; thatis, a yowel join-

~ ed with onte or two confonants. The moft
common double confonants are, &/, br, dr,
oS> gl &rs phs phy prs [bs fpr s thy 1,
wh, wr, &c. and the moit common prepo- :
fitions are, ‘com, con, de, dif; ex, im, in, int,
mif; par, pre, pro, re, fub, fup, uny&c. _

12. The double conforiants moft fre-
quent at the end of long words are, c#, /4,
If; mny ndy ngy vl rm, ru, 7Py 1l finy ﬂ,
xt, &e. and the moft. common termina-
‘tions are, edy eny er es, ety ings by Jfan

ﬁa”’
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Sion, tton, mf'/e ence, ent, menf, ful/ lefsy, -

o mﬁ’ &e.

- ‘We ihall here givé an example of 2

cypher wrote in arbitrary characters, as is
‘ commonly pradifed.

' CAX0O EA+I0 NHTLCAA
SFO. ML +ro Icro +
LXEOT SFD. ©0XULCICHEA
V+€ €CIl, CSIA  +U
BXEJOTLO ©. LSGEC+F
T+ CXSCC+X CE CA
CrocuuexorLo o
FOTIOLLC OCEAOX LI
AFNO NOSTA T+ AOTQ
N0 S TOLCOX AAFXCIV
O I0C \O AOO LASC CL
FNOA LIXHN CAO AOSXC

X TONOX 2SX0 IF AGQ

AV USLO XtXO.
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The foregoing will be veaﬁly.dccyphe‘i:édf
by obferving the rules; but when the cha~
raters are all placed clofe together, as it
the following example, and as they always
thould be, the decyphering is much more
difficult.

LUENOONLCEUrUUEXEST
OSALICX VAXTVVSTIAY
NXOOOCNVVIOOXE+VX
L AXASOX UEX CTUXSAULE
xeNurux VAXLT 68UTT!
VUSLEXESTOTOOOSEX
- CXVVLOXL MOXOUSOXE
FNOMSTOVNAXOLMSH D
NXHITAXVILUENONO L E
XONCEULIEMUXNUEXDE
I'GBXOTOSOTODSXOTOL
TNUX. |



188 RATIONAL
To decypher a writing of this fort, };61'1‘

muft firft lock for thofe charalers that
moft frequently océur, and ‘fet thenr -
down for the vowels, as before.  Then
obfervé the fimilar chara@®ers that come
together; but you muft femembes that
two fuch charaders may here belong to _
two words. You are next to remark the
combinations of two or three chara&ers
that are moft frequent, which will be fome
of the words in the feventh and eighth of’
the foregoing rules; and by obferving the
ather rules, you will infallibly difcovery
with time and attention, any eypher wrote’
on thefe principles *. | '

* When tlie words are wrote all clofe together,
if the key to the cypher were to be changed every
word, according to a regular method agreed on
between the parties, as might be done’by ecither of °
the methods mentiohed in the 48th Recreationy
with very little additional trouble ; the writing
would be then extremely difficult to' decypher.
The longer any letter wrote in cypher is; the more
eafy it is to decypher, as then the repctitions of
the charalters and combinations are the more

frequent,
The
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" 'The following are the contents of the
two foregoing cyphers; in which we have
inverted the order of the words and let=
ters, that they who are defirous of trying’
their talent at decyphering, may not, in-
advertently, read the explanation before
the cypher.

enil eno ton dna shtnom elohw eerht,
suoidifrep dnaleure o. noituac & ecnedurp
fo klat lliw uoy: om, rotiart, tcelgen
&' ecnereffidni si ti- yltrobs rettel a em
dnes ot snaem emos dnif rehtie, trach eht
morf semoc ti taht ees em tel &, erom:.
ecaf ym ees ot erad reven ro.

evlewt fo rouh eht ta thgin siht, ledatic
cht fo etag eht erofeb elbmefla lliw sdneirf
ruo lla, ruoh eht to lautcnup eb: deraperp
Hew emoc dna, ytrebil ruoy niager
ot, ylevarb eid ro. thgm eht si siht, su

-~

sekam rehtie taht, ctmq su scodnu o. .

The
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The method of corrcfpondmg by fig-’
nals being nearly related to that of cyphers,
we fhall here give two inftances of the
manner in which it may be performed.

RECREATION Lk
Vifual Correfpondence.

DROVIDE a circle of wood ABED
(Plate IV. Flg 1.) of about four feet
fn diameter, and dmde its circumference,
which will be about 12 feet, into 2§ equal
_+ parts. In one of thefe fpacés cut an open
fquare, and through each of thé others cut
one of the 25 letters of the alphabet. (I
ferving for ¥.) Over the {paces that are
cut out pafte a thin oiled paper.

On ih'e'top of a pole P (Fig. 2.)fixed to
the ground or floor, place a frame of wood
EF, in which there is to be an opening of

- the fame fize with one of the divifions on

the wheel, On the outfide of this open-
' ing
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ing let theré be a door, by which it may
 be occafionally clofed. To the pole let the
~ wheel be fixed, at its ‘center G, round
which it muft turn, and be placed at fuch
a height that the letters on its circumfe-
rence may anfwer to the hole in theframe.
Behind that part of the wheel which is
oppofite the board, let there be fixed, on a
ftand, a ftrong light. o

'When you would communicate your
intelligence, open the door on the outfide
of the frame ; then put that divifion of the
wheel in which the fquare is cut, againft
the opening, and place the light behind
it ;, that ferves for a fignal to your cor-
refpondent, which he anfwers by putting
~ his wheel in the fame POﬁthﬂ *, ‘What
you intend to communicate being wrote
on a paper and placed before you in a

* Wher§ there is a ﬁ:eqhent correfpondence re-
quired, certain hours of the day fhould be fixed
- for obferving the fignal, .

Vor.I M pros
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proper pofition, you turn the wheel round,
till that divifion which contains the firft
letter of the firft word come before the
openingy and keep it there while you tell
4 ; you then turn the wheel, either back-
ward or forward ¥, to the fecond letter,
and keep that before the opening the fame

time; and fo of all the letters of that word; .

and between every word you place the va-
cant divifion before the opening, while
you, in liké manner, tell 4. When you
have finithed the whole of your intelli-
gence, you fhut the door of the /ﬁ"am'e, or'
withdraw the light.

If your correfpondent be far off, as fup-
pofe two or three miles, or further, you
muft be each provided with a telefcope, of
a fize adapted to the diftance between you.

% There may be placed handles on different
parts of the wheel as at a, b, ¢, d, by which’
it will be the more readily turned about.

 Your
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Your apparatus fhould be placed fome
‘way within the room, that it may not be
obvious to paflengers.. It is evident, from
the conftru@ion of this infitument, that it
is full as well adapted for a correfpondence
by night as by day.

A machine of this fort may be con-
firu@ed at a trifling expence, and will
be found highly ufeful in many inftances, .
as where two perfons live on the oppofite
fides of a large river, or in & country
where the roads are for a great part of the
year impaflable, &c. If you are fearful
any perfon, belide your correfpondent,
fhould know what paffes, inftead of let-
ters, you may ufe 24 charatters, like thofe
we have given in the laft example of
cyphers. | '

~ This invention may alfo be applied to
public ufe, as to convey intelligence to the
garrifon of a town befieged; or where
great difpatch is required; and in that

M2 cafe
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eafe feveral machines may be plaeed at
different diftinces; that may convey the
intelligence to eich other; and here the
twheel may be of a much larger dimenfior.

There is one circumitance, however, that
will rendef this contrivance entirely ufe-
{efs, and that is a thick mift or fog ; for in
that cafe, let the light be as ﬁrbng, and the
letters as large as they may, it will be im=
poffible to difcern them 4t any “confider-
able diftance. How to maintain a corre-
fpondence in that fituation, will be fhownt
‘in-the néxt Recreation.

RECREATION LIL
Auricular Correfpondence.

ON the top of a houfe,or any other :l')uil'({-

ing, fix two bells A andB, (P1.IV.Fig:
3.) by the iron rod CD, that paffes thro’ theif
handles, from whlch there muft hang twe

ropes that go to thc room beneath. The
weight
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weight of the handles thould be neaﬂy
equal to that of the bells, fo that a fmall ad--
ditional force applied to the ropes may
draw them up. One of the bells muft be
much larger than the other, that there
may be no difficulty in diftinguifhing their
foynds, “ - '

The letters of the alphahet are ta be ex~-
prefled by pulling of thefe bells, accord-
ing to the following order ; in which you
are to obferve, that the fmall figures denote
the number of pulls of the lefler, and
the numeral letters, thofe of the greater
bell.

Gr1 Ni1Il TIr
Hz2I O:=2II V IIz
131 P33l U3
K1l Ql: WIIt
L2l RI1z XMz
mw Mzn S Iz YIOg
T T m

M 3 ' After

: — L N

R
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After each lettet you muft fop while
you tell 4, and at the end of each word
you may, for greater diftin&ion, pull both
. bells twice togethet.

"The above combinations 'may be conti-
nued to what number you pleafe ; fo as ta
take in the moft common words, fuch as
and, the, you, he, fbe, they, them, this, that,
may, can, di, &e. | '

M ECHA-
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MECHANICS,
DEFINITIONS.

ECHANICS is that fcience which

explains the properties of moving

bodies, and of thofe machines from which
they frequently receive their motion.

2. Gravity is that power by which every
body naturally defcends toward the center
of the earth. :

3. The center of gravity, in a.fingle
"body, is that point round which the feve-
- ral parts” of the body, in every fituation,
exally balance each other, and confe-
quently if that point be fufpended the
body_ will remain at reft.

. 4. The “center of grawty, in two of
" more bodies, is that point between them,
from which the diftance of each is in pro-
~portion to the quantity of matter it con-
tains. The lefs the matter the’ greater

the diftance.
5. The
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§. The Vis Inerti®, or Inert Force, is
that property in bodies, by which they re-
fift the power that endeavours to put them,
in motion.

6. The denfity of bodxes is the quantity
of matter they contaih, cémpared with
their magnitude or dimenfions, .

7- Elaflicity is that property in bodies
by which, when their parts are forcéd out
of their natural ftate, they return to it a-
gain; and by which two moving bodies,
after firiking, recoil from each other.

8. Power, in mechamcs, is thc force by
which any body is put in motion.

9. Weight, is the body to be moved.

1o. Motlon, is either fimple or com-
pound: ﬁmple motion is that ‘which pro-
ceeds from one power only; and com-
pound motion is that which proceeds from
two or more powers, exther at the fame
time or in fucceflion.

11. The center of motion is that point
round which one or more bodies move.

12. Ve-
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- 12. Velocity of motion, is the fpace
. pafled over by a body in a given time.
1 3 Accelc;atgd motion, is that ‘which’
cortinually increafes, and retarded motion
is that which continually decreafes.

. 14. The quantity\ of motion,' or mo- -
mentum of a movmg body, arifes from its
veloc:ty multlphed into the quantity of
- matter it contains.

1 5. There are fix primary mechanic in~
firuments, commonly called mechanic
powers, which are (1.) the lever ¥, (2.) the
balance, (3.) the pulley, (4.) the wheel and
axis, (5.) the fcrew T, and (6.) the wedge :
,;o which is fometimes added the inclined

# Levers are faid to be of the firft, fecond, or
third fort, according to the fituation of the fulcrum
F. (See PL. V. Fig. 1, 2, 3.) to which is added
the bended lever, Fig. 4.

" 4+ There are feveral farts of fcrews ufed in ma-
chines, of which thofe of Fig. 8.and 9. P1. V. .

. are moft common. In Fig.8. the part A Bis called
the male {crew, and C D the nut, or female fcrew:
The part A B (Fig..) which is turned by the wheel .
C D, is called an endlefs fcrew, becaufe, while the -
wheel goes, it turns inceffantly.

Lo plane. "
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plane: and of fome or all .of thefe every.
compound machine is compofed See,
Plate Y,

.16, A pendulum is any body fufpended
from a point, from which it ofcillates or
vibrates, as from a center; but is gene-
rally underftood to be a ball fufpended at
the end of a ftring or wire.

17.That refiftance which arifes from the
rubbing of the parts of a machine againft
cach othq_‘, i§ call‘ed their frition.

APHORISMS,

1. Every body, whether at reft or in
motion, will conﬁantly continue in its pre-
fent ftate, unlefs compelled to alter it by
fome external power. - :

2. All motion, whether changed or ge~
nerated, is in proportion to thé force im-
prefled, and is made in the dxreéhon that
force a@s.

.3. A&ion and re-ation, that is, the im-
pulfes of two bodies on each other, are
. ‘ always
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Blways etual, k aﬁd in édnlt'i“:i‘r'y vd,'ireé"é
tions. |

4. Int bodies not elaftic, if onein motloﬁ
firike againft another at reft, they wﬂl both
move ifi the dire@ion of the ﬁrf’c movmg
body ; and the quantity of motion in both
bodies will be the fame ds it was 'in thd
firft before the ﬂroke.‘ '

5. If one fuch body in motlon, ﬁrli(e as
ga\nﬁ another moving in the fame direca
tion, but with lefs velocity, they will both
continue in that diretion, and thé QUhntity
of motion in both bodxes W1ll conunuc the
fame. '

6. When two fuch bodies, thh equal
quantities of motion, and moving in op-
pofite direQions, firike againft each other,
their whole motion will be deftroyed, and
they will remain at reft.

7. If two fuch bodies, V‘mh different
quantities of motion, and moving in op=
pofite directions, ftrike agamf’c each other,
they will continue to move in the direcs
tion of that body which had the greateft

‘ momen=

Al



4 RATIONAL

momentum, and the quantity of motiord
in both bodies, after the ftroke, will be
equal to the difference of their motxons be-
foreit. ' v

8. The force of acion in elaftic bodies
is twice as great as that of non-elaftic bo-
dies; ; for the former firike each othier not._
only by impulfe, but by repulfe;; recoiling
from each other after the ftroke *.

" g. The inert farce of every body is i -
proportion to its denfity.

10. All bodies near the furface of the
earth defcend equal fpaces in equal timest:

11. The VeIoéity of falling bodies, in
urfreﬁﬁing mediums; is 16 feet the firft

* In thefe aphorifms bodies are fuppofed to be
perfeétly elaftic or non-efaftic : in all other bodies
they will hold true only in proportion to the degrees
of their elafticity,

+ This muft be underftood of fuch as are called
heavy bodies; for in thofe that are Jight the re-
fiftance of the air makes a confiderablo difference,
A bullet and a feather fall with very different velo-
cities in the air, though in the exbaufted receiver
they defcend together,

fecond,
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fecond, nearly, and becomes continually
uccelerated, in a regular progreflion.

- 12. In every pendulum all its vibrations
in fmall arches, or parts of circles, are
made in the fame time.

- 13. The times of vibrations in diEerent
pendulums, areas the fquatc roots of their
lengths* therefore a pendulum of four
feet will vibrate twice while one of 16
- feet vibrates once.

14. The length of a pendulum that vi-
brates eyety fecond, will be 39 inches;
nearly 1, and one that vibrates twice in a
fecond will be g% mches.
~ 15. Any body, in the form of a rod o;‘
* taff, that is every where of equal denfity,
as an iron rod, and thatis one-third longet
thana pendulum, will vibrate in the fame
time as that pendulum.

16 In the lever, where the power P

* See page 2. definition 2. :

4 A pendulum of this fort is therefore a regular
theafure of time, and may be of ufe on many oc-
tafions,

. . - (PL
7
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(PL V. Fig. 1.) and weight W are to each
other reciprocally as their diftances from
the fulerum F, they will be in equl-
‘librio *.

17. The balance being a lever of the firft
‘kind, where the fulcrum is placed exattly
between its two extremities, if two weights
E, F, (PL. V.Fig. 5.) be placed any where,
3t equal diftances from the fulcrum, dnd
the balance remain in equlhbno, thofe
weights muft be equal.

18. When a power fuftains a weight,
by a rope going over a fixed pulley, the
weight and power will be cquél:’ but if
one end of the rope be fixed, and the pul-,
ley be moveable with the weight, then the
power will be but half the weight.
 19. In a combination ‘of pulleys, as
A, B, C, D, (PL. V. Fig. 6.) called a tackle
of pullies, the power will be tothe weight,

* The lever is to be regarded as the origin of
the other powers, fecing they all att in a fimilar
manner, though in different directions.

A
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¥4 1 t6 the aumber of ropes applied to the
imoveable pulhes CD, that is, in thlh ca{‘c,
- as 1to4. :

'~ 20. In thé wheel and axis, the power
will bé to the weight, as the diametet of
the axis is to the diameter of the wheel.
21. When there is a combination of
wheels and axles; the power will be to the
weight, as the diameters of thé axles mu's
plied into éach other, is to the diameters
of the wheels multiplied into each other.
22 In the fcrew, the power is to the
weight, as the perpendicular diftance be=
tween any two threads of the fcretw A B,
(PL. V. Fig. 8.) is to the citumfetence of
the circle defcribed by the¢ power at
CorD* - ,
23: In the wedge, the power is to the
weight or refiftance, as half the length of
the bafe CE (Fig. 10.) toiits height EF.
24 In the inclined plane, the power is

* The fcrew has the pecuhar advantage of fuf‘
tammg a confiderable weight, when once raifed,
though the power be taken away.

Vor. L, . N to
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to the weight, as the height of the plane
€D (Fig. 11.) is to its length A B,

25. A body acquires the fame yelocity"

by rolling down an inclined plane A B
(Fig. 11.) as it would by falling through
its perpendicular height CD. .

26.1t is evident from the foregoing apho-
rims, that whatever is gained in time is.
loft in power ; and that no machine can of

itfelf give any freth. power, but by dimi-

nithing the velocity of the weight, and ip-
creafing that of the power, bring them to-
an equality, .

27. When a fly is added to any machine,
as to a common jack, it does not increafe,
but diminifh, the firength of the: power ;,
its only ufe being to regulate the mation
of the machine, and keep it conftantly
cqual *,

* Though the fly does not in reality add any
frefh power, yet by regulating the motion, it will in:
fome cafes, as when a man is employed to turna

- large wheel, render the operation of the power more
eafy and efficacious.

28.In
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28, In every machige, when the weight
and power are in equilibrio, the leaft ad-
ditional power fhould put it and keep it
in motion ; but from the frition of the
" feveral parts of the machine, it is found
that, on a nied:iu'm,' near one-third of the
firft power muft be added to keep the ma-
chine in motion.

29+ The friction of a machme does not -
. arife merely from the ntimber of the fub-
bing patts, but from the weight with which
they are charged, multiplied into the velo=
city of the motion, o

30. fn all machines, fmplicity is  their
primary excellence, as they are thereby
lefs liable to friGtion and impediment ; the
diforder of any one part of a machine fre-
quently obftructing the operation of the
whole:

N 2 RECRE-.
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RECREA.TION XLIX

To carg/?ru& a mechanical dml wztﬁout“
wheels, [pring, or weight.. ‘

HIS dial confifts of a tin or copper

. barrel or cylinder CD, (Plate VI..
Fig. 1.) which is-fupported by two ftrings
of catgut that are faftened to the points:
A and B. This cylinder, for common:
ufe, may be about a foot long, and nine’
inches dxametet. K

The principal mechanifm of this diak
" is in the internal firu@ure of the cylinder
which is reprefented by Fig. 2. and ‘con~
fifts of five divifions *, that are formed
by thefive pieces af; b g, ¢ %, d,and e /;
placed perpendicular to the ends of the
cylinder: all thefe divifions muft be pre-
cifely equal ; and in each of the partitions

* There are fometimes fix or more divifions, and
the machine is commonly efteemed the more accu-
rate for having a greater number.

T ' “almoft
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dlmoft ¢lofe’ to" the circumference of the
cyhnder, there is to be a fmall hole, fuch
as is made th’n a large nccdlc o |

_ Inthe divifions muft be placed a quan-
tity of water, equal to about one-fourth of
the content of the cylinder; but the exat
proportion can be determined by trial on-
ly. This water -thould be diftilled,. or at
leaft well filtered, that it may not; by
growing foul, impede the motion of the -
machine; and if there be a due quantity
of fpirits mixed with the water, it will be
thereby prevented from freezing. At one
‘end. of the cylinder is a fmall hole; by
which it may. at any time be emptied;
this hole is to be ftopped with wax, .. .« .

The barrel being brought up to the
points A and B, by winding the ﬁring‘
round its axis, it would there reft, but
the water oozing through the fmall holes
in the upper partitions deftroys its equi-
hbnum ; and as it flowly and gradually de-

N 3 fcends
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fcend§, the {mall pomts at the end of ity
axis thow thc hours, and parts of an hour,

according to the numbcr of dmﬁons on
the feales E or F. |

If this dial go too faft or flow, it may
be eafily regulated, either by diminifhing
or increafing the fize of the catgut, or the
quantity of water in the cylinder.,

Machines of this kind are moft common
in monafteries, and are frequently made

by the monks themfelves, for their own
~ private ufe; the purchafe of a watch re-
quiring a fum of money which is very
rarely poflefled by any of that clafs of
men: if they can be called men who dif-

claim the principal charaé‘tenihc of man-
hoad.

RECR E-
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RE CREATI ON L. - &

A dial to _/bow the hour by gradual/ de-

Jeending an mclmed plane

“HE cxterna‘l fru@ure of this d1a1
conﬁﬁs of two parallel plates con-
need by a hoop AB (PL VL Flgz 3)
which is placed about one-eighth of an

inch beneath the circumference of the
,plates “Thefe plates are indented, to pre-

_vent thclr {liding down the plane, On the
* front plate are infcribed the 24 hours ; and

at its center is a {mall hollow hemfohere,

Vmovmg frecly on a pins the lower part

A}

of this henufphere is filled with lead, that
keeps the little ‘gentleman who fits upon
it, and points with his finger to the
hour, conftantly in an ere& pofition. The
deep fhades in the plate reprefent its con-
cavity, which is about half an inch.

Fig. 4. in the fame plate, reprefents the

mternal ﬁru&ure of this dial. LETQ_

N 4 18
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is the circumference of the hoop: f fa
frame-plate, on which is plaged the train -
of wheels 1, 2, 3, 4, which are nearly fi-
milar to thofe in another dial, and are, in
like manner, governed by a balance and
regulator. Thcre is here no fpring, nor
fufee, their effe@s bemg otherwife fup-

lied, as will appear hereafter. The great
wheel of the train is placed upon the axis
of the movement, at the center, and the-
other wheels on one fide, which would-
give the machine a movement, for a fhort
time, on a horizontal plane : jtis therefore
‘neceflary to fix a thir}i plate of lead C, on
the oppofite fide, to preferve the equili-
brium. The machine will then reft in
any poﬁtlon on the horizontal plane H H;
but if it be placed on the inclined plane
- DGD, it will touch itin the point G, but
cannot rcﬂ there; fbr the center of gra-
vity at M, a&mg in the dlrcéhon MT,
and having nothing to fupport it, muft ne-
eeffarily defcend, and carry the body dqwn
the plane, | | |

But
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. But if on the other fide fuch a weight
P, be fixed, as fhall remove the center of
gravity from M to V, in the line LD,/
which paffes through the point G, then
(it will paturally reft on the inclined
pl—an_c,

Now if the weight P be not fixed, but
fufpepded at the end of an arm or lever,
which is faftened to the center-wheel 1, .
moving on the axis of the machine at M,
and which communicates, by its teeth,
with the other wheels; in that cafe, if the
weight P be juft cquél to the refiftance a-
.;iﬁng from the friGtion of the train, the
dial will remain at reft, as on a horizontal
_ Plane, ' '

But if the weight P be fuperior to the
refiftance of the train, it will neceffarily
put it in motion, and the dial will then
gradually defcend the inclined plane;
while the weight P, its arm P M, and
the wheel 1, conftantly preferve the fame

pofition
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pofitioh they were in whea the dial begax;
0 move.

From w’hat has been faid it is eafy to
conceive, that the weight P may have {uch
a determinate gravity as fhall a& upon
the train with any required force, and
confequently produce a motion in the
machine of any required welocity, fuch,
for example, as fhall carry it round once .
in 24 hours. - Therefore, if the diameter
of the dial plate be four inches, it will de-
fctibe the length of its circumference.
that is, 12 inches five-tenths, nearly, in
‘the 24 hours. From whence it follows,
that this movement may be made to con-~
‘tinie any number of days, by a propor-
tional increafe of the length-of the plane;
‘and if that were infinite; the motion of thc
| Ydml would be perpetual.

_ Thc motion of this dial is eaﬁly accele-
sated or retarded by ralﬁng or deprefling
‘thc inclined plane, by means of the fcrew
' S
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§ (Fig. 4.) 'The angle to which the plane,
is firft raifed is.about 10 degrees, that is,
the ninth part of a quadrant, or, quarter
of a circle.

"RECREATION LL

.A clock to go perpetually by the influence qf
 the celefiial bodies.

‘ TH E eonﬁru&lon of the movements

in this clock is the fame with thofe
in comman ufe : it differs from thofe only
in its. fitnation, and the manner in which
it is wound up,

This clock is to be placed near a wall,
by, or againft, which the tide conftantly
flows. To each of the barrels, round which .
.the ftring that carries the weight is wound,
there muft hang a bucket, and into that,
when the tide rifes to a certain height,
the water runs, by means of a plpe fixed -
_inthe wall, .The bucket then overbalanc-
ing the welght, defcends, and winds up the
clock ;
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cIock but when it -comes to a cert:;m
, iepth, it is taken by-a catch fixed in the
wall? ‘which, by turning it over, difcharges
the water. The weights of the clock then
defcend in the ufual manner, and the buck-
ets are drawr; uP,

Now as this clock is kept m motion by'-,—
the tide, and as the- tide procecds from-
thc influence of the fun and moon, it ne-.
ceﬁ?xrﬂy follows, that the mation of the.
clock proceeds from the fame caufe; and
that as long as the parts of the machme‘.;
rcmam, mgtlon will be p:rpe;ual, .

This, according to the common’ accep-
tation of the term, is certainly a perpetual
motion; and fo is every mill that is driven
by a conftant fiream; but that is not the
fenfe in which the term was ufed by the
advocates for a perpetual motion in the
1t century. They meant a machine,
which, being once put in motion, fhould,
by its peculiar conftruGion, move perpe=

tually,
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tually, without any freth force 1mpreﬁ'ed.
This they attempted by various means ;
as the attraGtion of a. loadftone, the defccnt
of heavy bodies, the difference of the mo-
mentum in revolving weights, &c. all of
which, though ingenious enough, difcover
a want of due attention to the principles
of mechanics. Befides, if a perpetual
movement could be effeCted by either of
thofe means it would be of very little, or.
no ufe : for the unavoidable wear of the fe- |
veral parts of the machine, arifing from.
the inceffant frition, muft neceﬁ’anly de~
firoy that equality of motion, which a~
lone could render its perpetuity of any
confequence. - - . :

RECREL"
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. RECREATION IH,
lee ngfcrut'aéle Iock

HE difficulty a firanger would fird in

© - opening this lock, when in poﬁ'eﬁ‘ton

-of the key,arifes partly from the’ ftutcheon

that is placed beforé ityand partfyfrom the
pcculxar ﬁorm of thekey. ~ *

- “Thé feutcheors A B (PLVIL Fig I )con
fifts of a circular plate of brafs or iron,
on whofe rim' are 24 tecth, that take' the
leaves of the pinion C: this fcutchon may
 therefore be placed in.24 different pofi-
tions ; in feveral, or all of which, the key
may be inferted, but the lock opened in one
~.of them only: D, is the aperture for the
- key,and 4, 4, ¢, d, are fourknobs by which

it is turned about. S

The key ABCD (Fig. 2.) confifts of

two fets of wards, which are divided into
twelve
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twelve parts, as is exprefled by the paral-
Iel lines in the ﬁgure, and which fhould
be made to join fo exaily, that when
they are prefled together, their divifions
may not be vifible. At the middle of the
key is a fcrew E, which, when. turhed;in,
faftens, all the parts together, and when
Hergwed out, fets them at lLiberty, that they
_may be turned round the barrel of thekey,
at the center of each part. 'When you
have locked the door, you turn the
. &utcheon about by one of the knqbs; then
_unfcrewing the. wards of the key, you turn:
~part of them half round; that is, you
-bring fome' of thofe paris. that were next
AB to CD, and then make them faﬁ agam,
by the fcrew at the end. ,

Now if thewperﬁm, into whofe: hands
this key fhall fall, be ignorant of the
~ ferew, it will be abfolutely impoffible for
~ him to open the lock; and if he fhould
- know the ufe of it, the trials he muft make
before he can have any profpe& of: fue-
: 6 -  cefs,
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cefs, will render thé attempt highly abs
fard; for there being 12 divifions if thé
key, it appears by the 18th Recreation of
this volume, they may be placed id
479,001,600 different pofitions,and aseach
of thefe pofitions may be applied to the
feveral ways in which the fcutcheon may
be placed, it follows, that if the foregoing
number be multiplied by 24, the produ&,
which is 11,496,038,400, will be the num-~
ber of all the trials can” be miade : - there-
fore, it is eleven thoufand four hundred
" and ninety-fix millions, thirty-eight thon<
fand, three hundred and ninety-nine, to
one, at each trial, that he does not epen
the lock. '

For common purpofes a much lefs num-
ber may fuffice : fuppofe, for example,
there are only feven divifions in the key;y
the number of trials will be then 120,966.

- Now fuppofing 60 trials to be made in an
hour, it would require 2016 hours to make
all thofe trials, that is, to be. fure of fuc~

| ceeding 5
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ceeding ; “that is, fuppofing again, 4 regué
lar account to be kept of each trial as it is
made, for otherwife the fame trial mlght,

and naturally would, be made feveral
times. ' ’

RECREATI‘ON LI

So to difpofe a hand mill, to grfmi corn, &e,

- that being once put in motion, it fball
~ work inceffantly, from morning to night;
~ without the affiftance of any animal power.

"HE form of this mill may be fimilar to
thofe in common ufe: its motion is
to be maintained by means of a fmoke-
jack: the ufe of this fort of jack is com=
mon ehough; but its conftru&ion and
mmanner of aling being clearly under-
ftood by few, we ﬂ1a11 here defcribe
them. \

The horizontal wheel AB (Plate V1I.
Fig. 3.) is placed in the narroweft parf
of the chimney that is next the fire: its

wings, which are made of tin, ate inclin-
Vor. L o ed
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«ed to the horizon, that is, placed in'a flop~
ing diretion. Tothe fame axis on which ,
A B turns, is likewife placed the cog-wheel
C, that takes the teeth of the perpendicu-
lar wheel D. On the fame axis with D,
is placed the wooden wheel E, round
which runs the rope F, on whofe lower
part is placed the wheel of the fpit.

Now, the air, being rarefied by the fire,
forces up the chimney, and meeting with
the wings of the horizontal wheel in the
narroweft part, neceflarily turns it round,
and at the fame time turns the cog-wheelC,
which turns D and E, together with the
rope, which by its friction againft the

wheel of the fpit, keeps that likewife con-
| ftantly turning ; and its velocity will be al-

“ways in proportion to its weight, and the
. ftrength of the fire. -

Therefore, if inftéad of the iron {pits
the handle of the mill, be fixed in the cen-
ter of the lower wooden whecl, it muft, in
like manner, turn that round: and the

' motion
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motion will continue not only while
‘the fire lafts, but a confiderable time
after; for there will be a continual circu-
‘lation of the air up the chimneys, till that in
‘the room becomes equally cold with the
external air. ' |

This machine may in like manner be
_applied to the reeling of yarn; to the mak-
ing a hammer firike perpetually on an
~ anvil; and many other domeflic pur-

;pofes. v

RECREATION LIV.
A carriaZe to go ‘without any other force
than what it recerves from the pajfengers.

T H IS machine is reprefented by AB

CD, (PL VIIL Fig. 1.) It is moved

by the footman behind it; and the fore

wheels, which a& as a rudder, are guided
by the perfon who fits in the carriage *.

* % This machine was invented by M. Richard,

a phyfician of Rochelle, and .was exhibited at

Paris in the laft century. Itis defcribed by M.
- .Ozanam in his Recreations Mathcmatiques.

O2 Between
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Between the hind wheels is placed a box,
in which is concealed the machinery that
moves the carriage. A A, Fig. 2. i3 a {mall
axis, fixed into the box. B is a pully, over
which runs a rope, whofe two ends are
faftened to the ends of the two leavers or
treddles CD, whofe other ends are fixed
in fuch manner in the piece E, which is
joined to the box, that they can eafily
move up and down. F, F, are two flat
pieces of iron, that are joined to the tred-
dles, and take the teeth of the two wheels
H H, which are fixed on the fame axis’
~ with the hind wheels of the carriage, I, L.

. It is evident that when the footman
behind prefles down one of the treddlesy
fuppofe C, with his foot, he muft bring
down one of the pieces of iron F, and con-
fequently turn the wheel H that is next
toit; and at the fame time, by means of
the rope that goes over the pully, he muft
raife the other treddle D, together with its
piece F, which being thruft down, wilk
turn the other wheel H; and.fo alternate~

7 ly:
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dy: and as the great wheels are fixed on
‘the fame axis, they muft neceffarily move
at the {fame time.

It is eafy to conceive that if the ends
of the treddles next E, inftead of being
placed behind the carriage were turned the
oppofite way, fo as to come under the feet
of the perfon who fits in it, he might
move it with equal, or even greater faci-
lity, than the footman, as it would then be
charged with the weight of one Perfon
only

A machine of this kind will afford a
falutary recreation in a garden, or park,
or on any plain ground, but in a rough or
deep road mutt be attended with more pam
than pleafure

03  RECRE-
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RECREATION LV,

The catapulta.

'HIS engine was in great repute among
the ancients, and ufed by them in
throwing darts or {pears againft their ene-
mies, from whence it had its name. Some
of the fpears or darts thrown by thefe en-
gines are faid to have been eighteen feet
feet long, and to have been thrown with
fuch velocity as to take fire in their courfet.

* It will not be improper to infert here, what
is related by writers of the laft century concerning

the force of darts or arrows, Greaves, in his

Pyromodographia, fays, ¢ Some Turkith bows
¢ are of that ftrength as to pierce a plank fix
¢ inches thick.” He adds, ¢ I fpeak what I
¢¢ have feen.” And Barclay, a writer of fufficient
credit, in his Icon Animorum, fpeaking of the
Turkifh bow, which differed very little in form
from the long bow, ancieutly in ufe aniong us, be-
-ing drawn by the hand, without the help of the
rack thatis ufed to. fome other bows. He fays,
¢ I was an eye witnefs, how one of thefe bows,
¢ with a little arrow, did pierce through a piece
¢ of fteel three fingers thick,” Of fa&s like thefe

a man
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ABCD, (PLIX.Fig. 1.)is the frame that
Bolds the darts or arrows, which may be of
different numbers, and placed in different
directions. EF, is a large and ftrong iron
{pring, which is bent by a rope, that
goes over the three pullies K, K, L, and is
drawn by one or feveral men; this rope
may be faftened to a pin at M. The rope °
therefore being fet at liberty, the {pring
muft firike the darts with great violence,
-and fend them, with furprifing velocity, to -
a great diftance. This inftrument differs
in fome particulars from the defcription
we have of that of the ancients; princi-
pally in throwing of feveral darts at the
fame time, one only being thrown by
theirs. A machine of this fort would be
of ufe in thofe countries where there are
- frequently large flights of birds, for a great

a man may be very well allowed to doubt, orto
fuppofe they were attended with fome deception :
yet totally to difbelieve them, when related by
. fuch witnefles, mereiy becaufe they are to us im-
practicable, favours rather of ignorance and teme-
#ity than a rational caution.

04 number
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number of arrows being thus difcharged
at the fame inftant, could not fail of doing
remarkable execution.

RECREATION LVL |
To fail as faft, with a fair wind, by land

as by water.

T HIS is to be effe®ed by means of
failing chariot, or boat fixed on four
wheels; as AB (Plate IX. Fig. 2.) which.
is driven before the wind by the fails CD,,
and guided by the ruder E. In a chariot
of this kind the wheels fhould be farther
afunder, and the axel-trees longer, thanin
other carriages, to prevent overturning.

A machine of this fort was conftruéted
in the laft century by Stephinus, at Sche~
veling in Holland, and is celebrated by
many writers, Its velocity with a ftrong
wind is faid to be fo great, that it would
carry eight or ten perfons from Scheveling
to Putten, which are forty-two Englith
miles diftant, in two hours.

Carriages
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* Carriages of this kind are faid to be fre-
quent in China; and in any wide, level
country, muft be, fometimes, both pleafant
and profitable. The great inconvenience
attending this machine is, that it can only
go in the direGtion the wind blows: and
even not then unlefs it blow ftrong; fo
that, after you have got fome way on your
journey, if the wind fhould fail, or change,
~ you muft either proceed on foot, or go
back. Some remedy for this inconvenience
will be found in the next recreation. The
Hollanders have, or had, fmall veflels,
fbmcthing of this kind, that carry one or
two perfons on the ice, having a fledge at
bottom inftead of wheels ; and being made
in the form of a boat, if the ice break the
paflengers arg fecured from drowning.

RECRE-
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S5 Ty fuil by land againft the wind.

LET ABCD (Plate X. Fig. 1.) be the
- body of a failing chariot : M the maft,
to which are fixed the wings or fails EF
GH; the two firft of which E F, are here
fuppofed to be expanded by the wind, R
is the rudder by ,which it is guided.
Therefore, the wind driving the fails
round, with the maft M, and the cog
wheel K, take the teeth, placed perpen-.
dicular to the fides of the two fore-wheels
* of the carriage, and confequently keep it
_in continual motion. |

. 'The body of this machine fhould not
_be large, nor placed very high, not only
10 prevent overturning, but that its mo-

~ tion may not be thereby impeded ; for the
velocity will be in proportion to the force

. of the wind on the fails, to that on the
body of the machine. Therefore if they
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be both equal it will ftand fiill; or if the
force on the body be greateft, it will go
backwards; unlefs there be a contrivance
to lock the wheels.  The upper part of
the machine next A, may be made to take
off, when the wind is contrary, and there
may be another fet of fails placed between
the two hind wheels, which will confider~
‘ably increafe its velocity. But after all,
for general ufe, a common carriage muft
be preferable: for this cannot be expefted
" to go up a moderate afcent without great
difficulty, nor down a declivity, when
there is a ftrong wind, without danger;
“and even on level ground, if the road be
in any degree rough, its progrefs'muﬁ be
very flow; attended both with difhculty
and danger. In an open country, how-
ever, where there is a large tra& of level
and {mooth ground, and frequent ftrong
winds, a machine of this fort will cer-
tainly be very convenient; and in moft
countries, when made of a finall fize, may
be ufeful ta young people, by affording

them a pleafant and healihful exercife.

RICRE-
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- RECREATION LVl -
The uninvertible carriﬁge.

HE body of this carriage muft confift

of a regular hollow "globe, as AB
(Plate X. Fig. 2.) at the bottom of which
is to be an immoveable weight, and which
muft be proportioned to the number of
‘perfons, or the load the machine is intend-
ed tocarry.* Round the globe muft go twa
horizontal iron circles D, E, and two
others F, G, that are perpendicular to the
former. All thefe circles muft be made
exadly to fit the globe, that it may move
freely in every dire@ion. The two hori-
zontal circles are to be joined on each fide
by a perpedicular bar, one of whlch 18 ex-
prefled in the figure by HI. All thefe
ikons thould be lined with leather, to pre-
vent unncceflary friGtion. The body of
the carriage may be either of leather or
- hard wood, but the latter will be moft ele-
gible, as leaft liable to wear. The wheel
on
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on each fide is tobe faftened to the per=
pendicular bar by means of a handle K;
that keeps it fteady.

Now, the body of this machine move-
ing fréély in the iron circles, every way,
the center of gravity will always lie at C;
therefore in whatever pofition the wheels '
are, or even'if théy overturn, the body of
the carriage will conftantly remain in the
- fame perpendicular dire&ion.

At L is placed a pim, tound which
is a2 hollow moveable cylinder: this pin
~moves up and down in the grove MN;
that it may not impede the perpendicular
motion of the circles, at the fame time
that it prevents the body of the machine
from turning round in a horizontal ditec~
tion, O, is one of the windows, P the
door, and QR the fhafts to this ma-

chine.

When a carriage of this fort is intend-
ed for a fingle perfon, or a light weight,
it
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it may be hung on f{wivels, in the fame
manner as the rolling lamp or the fea
compafs, which will make its horizontal
motion {till more regular: and when it is
defigned to carry feveral perfons, by add-
ing another perpendicular bar, on each
fide, between the two horizontal circles,
it may be placed on four wheels. The
body of this machine fhould be frequent-
1y oiled or greafed, not only to prevent
any difagrecable noife that may arife from
its rubing againft the circles, but to pre-
vent unneceflary wear in the feveral parts.

This carriage is not intended for {mooth
roads, or a regular pavemént ; there, cer-
tainly, thofe of the common conftruction
are much preferable ; nor thould a carriage
totally free from irregular motion be
{ought after by thofe who are in perfeét
health: but there are many perfons, fub-
je& to different diforders, who by being
obliged to travel over rough roads in the

common carriages, fuffer tortures of which
e ) the
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~ the healthful have no- idea; to all thefe,
therefore, and to every one who is forced
to travel through dangerous roads, a car-

riage of this fort muft doubtlefs be high=
~ Jy defirable. :

~ As this defign may appear to fome per-
fons, on 4 fuperficial view, impra&icable,
we fhall here infert an account of a fimi-
lar carriage, which we have taken from
the firft volume of the Abridgement of the
Philofophical Tranfa&ions, by Lowthorp,
p. 592. There is not, however, any de-
{cription of the manner in which that ma~
chine was conftruéed. 'The account is as
follows: ¢ A new fort of caleth defcribed
% by Sir R.B. This caleth goes on two
¢ two wheels; carries one perfon; is light
« enough. Though it hangs not on braces,
¢ yet it is eafier than the common coach.
¢ A common coach will overturn if one
« wheel go on a fuperficies a foot and a
¢ half higher than the other, but this
« will admit of the difference of three
« foot
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i foot and one-third i in height of the fus
“« perficies, without danger of overturn«
- ¢« ing. 'We chofe all the irregular banks,
¢« and fides of ditches, to run over; and I
“ have this day feen it; at five fevera}
‘& times, turn over and over, and the horfe
“ not at all difordered. If the horfe thould
“ be in the leaft unruly, with the help
¢« of one pin, you difengage him from
¢ the calefh without any inconvenience ’
& (g contrivance of this fort may be eafily
“ added to the foregoing defign.) 1 myfelf
¢ have been once overturned, and knew
«it not till I lookt up, and faw the
« wheel flat aver my head: and if a man
¢ went with his eyes fhut, he would
¢ imagine himfelf in the moft fmooth
« way, though at the fame time there be
« three foot difference in the height of the
< ground of each wheel.” |
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RECREATION LIX.
The colzm'mar dial,

PLATE XI. Fig. 1. reprefents a column
or obelilk A B, whofe thaft G H is
fluted and divided by horizontal lines, that
appear as joints, and ferve to mark the
hours : the infide of this column is hol-
low, and is reprefented by Fig. 2 : in the
bafe is placed the hollow cylinder A, con«
~ firu@ed exa@ly in the fame manner with
~ that of the 49th Recreation of this volume,
but here it is keptin motion by the weight
B, faﬁened’ to a firing that goes over the
pulley C, and to this ftririg is likewifé
faftened the index H, that as the weight
defcends points to the hours marked on
the outfide of the column, as is exptreffed
in Fig. 1, at H. Theaxis of the cylinder
comes through the front of the colummn,
and to the end of it is fixed an index that

. points to the minutes of each hour, mark-
Vor. I. P ' ed
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ed on 4 circ'e in the front of the bafe, ag
in Fig. 1. at B.

The ftriking part of this dial is contain-
ed in the capital of the column, (fee Fig. 2.)
where D E is an axis, on which are placed
the two brafs.wheels F and G, that are of
an equal diameter. On the circumference
of the wheel G are fix'teeth, placed at equal
diftances from each other; thefe teeth are
taken by the detent or lever IK L. The
wheel F is likewife divided into fix equal
parts, in each of which is placed a dif=
ferent number of teeth from one to fix.
The fhort end of the detent or lever
M N O takes the teeth of this wheel, and
to the other end of it is fixed the hammer
P, that ftrikes the bell Q.

The wheel A making a complete re=
volution every hour, when it comes to X,
~its tooth raifes the end . of the lever
ay b, ¢; confequently deprefles the oppofite
end ¢, which by means of the firing ¢ 4 raifes
the
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the end I of the lever IKL, and the wheel

- Gis turned by the weight W from G to

" Z, but can go no further ; for the end 1,

of that lever, being heavier than the other

end, defcends againimmediately after ithas

quitted the tooth. Now the wheel F be-

ing of the fame dimenfion as G, and fixed

on the fame axis,. muft neceffarily move

the fame fpace, in order to which it muft-
Iﬁufh up the end of the lever MNO, that

prefles againft one of its tecth, and that

end defcending again immediately, being

heavier than the other, the hammer O

will firike the bell ; it will, in like man-

ner, be forced over and fall between each

tooth, till it come to the end of the divi- -
fion, and confequently give as many firokes
on the bell as there are teeth in that di-
vifion. As the end NO of the lever
MNO is three times as long as M N,
while the fhort end is pufhed over one of
the teeth, the other will be pufhed three
times as far from the bell.

P2 Due
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”.I')ue care muft be had in adjufting the
weight. to the effe it is to produce, for
if it be too light it will not overcome the
friion of the lever with the teeth; and
if it be too heavy the wheel will move
with too great velocity, and not give the
lever fufficient time to fall in between the
‘teeth. To the axis of each of the wheels
A and F is fixed a racket wheel and a
ketch, by which they are-wound up. The
time of this dial's going may be confi-
derably increafed by adding one or more
pullies to thofe at C and W.

It is evident from the conftru®ion of
this dial that it ftrikes from one to fix
only : it may, however, be made to ftrike
all the twelve hours, but then the num~
ber of teeth on the wheel F muft be in-
creafed from 21 to 78, and confequently

~the wheels muft be larger or the teeth
{maller, either of which would be incon-
venient; and as we have obferved elfe-
where, fimplicity is a capital excellence in
) the
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the conftru@ion of every machine. It
would certainly be more eligible for clocks
- in general to found no more hours than 6,
‘as they would be lefs complex in their
conftru&ion, the hours would be more
readily told and lefs liable to be miftook;
nor could it be attended with any incon-
venience, as it is impoflible for any one,
to whom time is of the leaft importance,
not to diftinguith morning, noon, and
night from each other.

-~

A'.g

A clock of this fort may be conftructed
at a fmall expence, and will make an ele-
gant piec'e of furniture; or if elegance be
not regarded, the machinery may be placed
in the corner of a room, with a plain board
before, and it will anfwer the intention
equally well. It is eafy to conceive, that
with a fmall alteration t_hjs machine may
ferve asa reveilleur or alarum,

P3  RECRE-
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RECREATION LX,

An air chronometer.

ROVIDE a glafs tute (Plate XII. Fig.
1.) of about an inch diameter, and
three or four feet long: the diameter of
the infide of this tube muft be precifely
equal in every part: at the bottom is to
be a {fmall hole, that is clofely covered
with a%alve. In the tube place a pifton
E, (Fig. 2.) which is made to fit it exadly,
and muft be oiled, that it may move in the
tube with the greateft freedom : in this
pifton there is a cock, that fhuts quite
clofe, and from the top of it there goes
a cord F, that paflfes through the han-
dle G.

Now the cock of the pifton being
clofed, it is to be let down to the bottom
of the tube, and bcin_g then drawn up to
the top, the air will ruth in by the valve

: at
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at the bottom of the tube, and fupport the
pifton. . You are then to turn the cock,
{o as to make a very fmall vent, and the:
air pafling {Jlowly through that vent, the
pifton will gradually defcend and fhow
~ the hour, either by lines cut in the tube
with a diamond, or marked with paint, or
by fmall flips of paper pafted on the
glafs, If this chronometer fhould go
too faft or flow, it may be eafily regu-
lated by altering the pofition of the cock
‘in the pifton, asitis on that the whole
depends,

If, inftead of marking the tube, you
would have the time thown by a dial, it
may be eafily effe¢ted by placing an axis,
to which the hand of the dial is fixed,
direétly over the tube, and winding the
ftring to which the pifton is joined, round
that axis; for then as the pifton de-
fcends the axis will gradually turn the
hand, and fhow the hour: but you arc
| P4 to
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toobferve, that as the defcent of the piffon
1s not conPantly regular, occaﬁoned 'b);
the decrcafe of refiftance from the quan-
tity of fubjacent air as the pifton defcends,
the axis therefore muft not be a regu]ar
cylinder, but conical, like the fufee of a
watch, as in Fig. 3 by which mean the
motion of the hand of the dial will be con-
ftantly uniform, I

RECRE-
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RECREATION LXI
The lamp chronometer.

PLATE XII. Fig. 4. reprefents a cham-
"~ ber-lamp A, confifting of a cylindri-
cal veflel about three inches high and
one inch diameter, placed in the ftand B.
The infide of this veflel muft be every
where exaltly of the fame diameter. To
the ftand B is fixed the handle C, which
fupports the frame D E FG, about twelve
inches high and four inches wide. This
frame is to be covered with oiled paper,
and divided into twelve equal parts, by
horizontal lines ; at the end of which are
wrote the numbers for the hours, from 1
to 12, and between the horizontal lines are
diagonals, that are divided into halves,
qqai'tcrs, &c. On the handle B, and clofe
to the glafs, is fixed the ftyle or gno-
mon H.

Now
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Now as the diftance of the ftyle from the
flame of the lamp is only half an inch, if
the diftance of the frame from the ftyle be
. fix inches, then while the float that con-
tains the light defcends; by the decreafe of
the oil, one inch, thi€ thadow of the ftyleon
the frame will afcend twelve inches, that is,
its whole length, and fhow by its progref-
fion, the regular: increafe of the hours,
with their feveral divifions.
1t is quité necefliry that the oil ufed in
this: lamp be always-of ‘the fame fort, and
quite pure, and that the wick alfo be con=
ftantly of the fame fize and fubftance, as it
i on thefe" circumftances and the uniform
figure of the veflel, that the regular pros
grefs-of the fhadow depends. :

To' make this machine ornamental as
well as .iifeful, there may be drawn in the
middle ot the frame, yet fo as to leave the
dmﬁons of the hours quite vifible, the
7 o figures
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figures of trees, flowers, auimals, or
whatever elfe the owner’s imagination fhall |
fuggeft ; and if they be properly painted,
in lively colours, they will have a very
pleafing effec. | ' a

RECREATION LXII,
The nocturnal dial.

“HE two wheels A and B (Plate XIFE
Fig. 5.) are of the fame diameter, and
have each fifty-four teeth : their axes are
- parallel, but have no connection with each
other. The pinion C and the wheel D .
have each fix teeth, and the wheel E eigh~
teen teeth ; the two laft wheels, D and E,
are placed on the fame axis: all thefe
wheels muft be of brafs or copper, and as.
light as poffible. Near the circumference
of the wheel A are the figures for the
~ hours and their divifions, which are cut
through the plate, and covered with oiled

paper.
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paper. Qn the wheel B, at F, is fixed a
lamp, the oil of which muft be of the
pureft fort, and the wick conftantly of the
fame fize and matter; and round the axis
of this wheel is wound a rope, to which
hangs the weight G, -

Now the quantity of eil in the lamp is
fo adjufted, as to exalily counterbalance
the weight G; but as the oil is continu-
ally decreafing, the weight muft defcend,
though very gradually, and confequently
turn the wheel B, and that muft turn the
pinion C and wheel D, which being fixed
on the fame axis as E, turns that alfo,
and confequently the wheel A. But as
each of the great wheels A and B have
fifty-four . teeth, the pinion C and wheel
D only fix teeth, and the wheel E eighteen
+ teeth, it necefarily follows, that while the
wheel B moves from F to H, that is, one-
third of its circumference, the wheel A
muft make a complete revolution; and as

| fomg
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fome parts of its circumference will be con-

tinually oppofite the lamp, the number of - |
the hour will be always vifible.

A hollow cone or funnel, as Fig. 6. is
to be placed to that fide of the lamp oppo-
fite the wheel A, the fmall end of this cone
thould be fquare, and which will confine
the light of the lamp to a determinate
part of the wheel A: if a moveable lens
be adjufted to this fmall end, the quantity

of light may be extehded or contracted at
pleafure. )

This dial may be made to found the
hours, by adding the apparatus defcribed
in the ggth Recreation, and fixing a tooth
on the rim of the wheel A, againft each
hour, which will take the end of the
lower lever, in the ftriking part of that

machine, and it may like that ferve as
analarum.} '

~

To
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To thofe who are troubled with an in=
fomny, or inability to fleep, whether from
conftitution or difeafe, a dial of this fort
will prove an agreeable companion, as it
will continually thow how the tirefome
hours wear away ; and to make it more
émuﬁng, over each hour fome motto may
be cut out; for if the diameter of the
wheel be one foot, its circumference will
be fomething more than three feet, and
confequently there will be a fpace of three
inches to every hour. In the twelve com-
partments under the hours there may be
likewife figures of hiftory, either religious
or profane ; or emblems of devotion, love,
morality, or whatever elfe the temper and
difpofition of the owner may require; and
if thefe figures be covered with tranfpa-
rent 'paper, properly coloured, this ma-
chine, at the fame time that it anfwers
the common purpofes of a dial and lamp,
will afford a pleafing reprefentation ; and
as the wheels are in continual motion, and

the
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the light confined to a certain fpace, one
that is contgmally varying.

We might here give a much greater
variety of mechanical conftructions, but
we choofe to confine ourfelves to fuch as
are moft remarkable, and which, when
duly confidered, will be quite fufficient to
exemplify the foregoing aphorifms. They
who are defirous of more variety will
readily find a great number of experi-
ments that are conftantly repeated by every
writer on mechanics.

THE END OF THE FIRST VOLUME,
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RECREATION III. p.2g
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another is to name him the number by
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By putting a parcel of tickets, marked

~ with numbers divifible by 3, into one
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__from, the amount, in a determinate
manner,

RECRE«
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hour any perfon intends to rife.

You tell him to place the hand of the. dial
at what hour he pleafe, and you pri-
vately add 12 to that number ; you then
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RECREATION VI  p.28
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Two perfons choofing two numbers, and mul-
tiplying them thet/zer, by knowing the

~ Iaft figure of the product to tell the other
Sgures.
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By putting into one divifion of a bag tick-
ets marked 73, and into another divi-
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a pack of cards, p. 32,
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RECREATION IX. p.34

The confederate counters.

A ring, a feal, and a fnuff-box being chofe
by three perfons, to tell, by means of
twenty four counters, and a verfe of

“fourteen fyllables, which of them each
perfon has chofe.
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RECREATION XI * p. 37

Three dice being thrown an a table, to tell
- the number of each die, and the order in
which they fland.

The perfon who threw the dice 1s to dou-
ble and multiply each number, and fub-
tract another number from the amount,
as in the laft Recreation.
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To tell the number a perfon has fixed on,
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By direing him to halve and triple his

_number four times, and by obferving

- when he is obliged to add one to the
{fum, before he can halve it, and ap-
plying thofe cafes to the fyllablcs of'
clght Latin words,

RE.CREA'I“ION XU p.42

lez'rt_y Joldiers having deferted, ffteen of
them are to be pzm{//"ed Jo to place the
whole.
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- whole number in a ring, that you may

Jave any 15 you pleafe, and it fhall feem
the effelt of chance.

By placing them according to numbers
annexed to the vowels of a Latin
verfe. '

RECREATION XIV. p.43

Some perfon in company putting a ring, pri-
- vately, on one of his fingers, to name the

- perfon, the hand, the finger, and the joint,
on which it is placed.

Another perfon is to double, add to, and
multiply the number of the rank in
which the firft perfon ftands, and tell
you the amount, from which you dedu&
a certain fum, and the remainder will
anfwer the queftion.

OF ARITHMETICAL MAGIC SQUARES. p.46

They confift of numbers in arithmetic

progreflion, placed in equal rows, and
’ in
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in fuch manner that the fum of each
row, taken either perpendicularly, ho~
rizontally, or diagonally, is the fame—
method of conftrudting thefe fquares.

RECREATION XV. p.49

The feries of numbersy from 1 to 25, being
wrote on that number of cards, after
they have been fhuffled, to deal them to
five perfons, either by twos or threes, at
the option of the parties, and the amount
of the numbers on each one’s cards to be
the fame.

"There is to be a wide card—table for dif-
pofing the cards, before they are fhuf-
fled, according to the magic fquare,
P. 50—manner of dealing them, p. 51,

RECREATION XVI p. 32

To deal the thirty-tws cards qf; the game of

piquet to four perfons, after you have
Souffled them, and the parties have chofe
| whether
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whether you [hall deal them by twos or
threes, in fuch manner that all the cards
in each perfon’s hand [hall be of the fame
Suit. .

~ Order of difpoﬁng the cards—manner df
dealing them, p. §3.

CFGEOMETRIC MAGIC SQUARES. p.s4

To be filled after the fame manner as the
arithmetic {quares—the product of each
line, taken in any direcion, is the
fame,

RECREATION XVIL p. 55

Several numbers being wrote upon cards, to
Shuffle them, and deal the whole, or part
of them, to three perfons, in fuch manner,
_ that each one multiplying the numbers on
his cards together, the prodult of each
perfor’s cards fhall be the fame 5 and to
repeat the recreation after baving fbuf-
Sled the cards a _fecond time.

The numbers wrote on the cards areto be
thofe of the geometric magic fquare—
there
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there muft be three wide cards, p. 56—

method of repeating the experiment,
p- 57—may be performed with the
numbers of the arithmetic magic fquare,

.

RECREATION XVIIL p. 58

) Jind the number of clzéngé& that may be
\ rung on twelve bells,

By multiplying the numbers from 1 to
12 into each other.

RECREATION XIX. p. s

Suppofing the letters of the alphabet to be
wrote [o fnall that no one of them fhall
take up more [pace than the hundredth
part of aninch; to find how many fquare
yards it would require to write all the per-

mutations of the twenty-four letters in
- that fize. '

The permutations of the twenty-four let-
letters are found as in the laft recre-
ation—the number of fquare yards re-

‘ quired
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quired to contain thofe permutations is
. 18620 times as large as the furface of
the earth, p. 60.

RECREATION XX. p. 6o

To find how many dgfé}ent ways the eldeft
hand at piquet may take on his five cards.

This number found by the fixteenth apho-
rifm—it is 15503 to 1 that he does not
take in any five certain cards, p. 61.

RECREATION XXI. p.6r

To ﬁnd the number of *deals a perfon may
play at the game of whift, without ecven
holding the fame cards twice.

This number 2alfo is found by the fix-
teenth aphorifm.

THE ARITHMETIC TRIANGLE. p.62

Its conftru@tion—its ufe in finding the
combination of {mall numbers, p. 63.
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"RECREATION XXIL p. 64

To find how many different founds ray bé
produced by firiking on a harpfichord two
or more of the feven natural notes at the

- fame time. '

"This number, which is 120, found by the
foregoing table.

RECREATION XXIL .p.64
Take four pieces of pafieboard, of the famé

dimenfion, and divide them diagonally, as
in the figures, into eight triangles : paint
Jeven of thefe triangles with the primi~
tive colours, red; orange; yellow, greeny
blue, indigo, and violet, and ket the eighth
be white: to find how many chequers;
or four-fided figures, differing either in
Jorm or colour, may be made out of thefe
eight triangles.

This number, which is 196, found in the
fame manner asin the laft recreation, p.66

R E-



" CON TENTS ‘239

RECREATION XXIV. p.66

A man has twelve different forts of flowers,
and a large number of each fort. He is
defirous of fetting them in beds or flou=~
rifbes in his parterre : fix flowers in fome,
Jeven in others, and eight in others; fo
as to have the greateft variety poffible, the
flowers in no two beds to be the fame : to
Jind how many beds he muft have.

This number, which is 2211, is alfo found
by the foregoing table. '

RECREATION XXV. p.67

To_find the number of chances that may be
thrown by two dice. -

This number is. 36—the whole number of
points is 252—it is an equal chance, at
every throw, to bring feven points,
p. 68—method of finding the nurnbeg,
of chances on any number of dice. ’

RECRE-~
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RECREATION XXVL p. 6¢

T difcover the number of points on three
cards, placed under three different heaps
of cards. '

As many cards ate to beé put over each of
them as with the number of its points
will make 15, then telling the number
of the remaining cards, privately, and
adding 16 to that number, the amount
will be the number of points on the
three cards.

RECREATION XXVIL p.70
The ten duplicates. |

Twenty cards being laid in pairs, and in
four rows, feveral perfons are to look
at different pairs, and tell you in which
rows ‘they are, when you tell them,
by the aid of four Latin words, which
cards they looked at.

R E-
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RECREATION XXVIL p.72

To name the number of cards that a perfon
' Shall take out of the pack.

This is done by previoufly difpofing the
cards in a certain order, and by an Eng-
lifh verfe to aid the memory.

RECREATION XXIX. p. 74

A century of different names being wrote on
 the cardsy, to tell the particular name
that dny perfon has fixed on.

A hundred names are wrote on 10 cards,
and the laft name of each card begins
with one of the letters of a word that
has ten letters ; and on ten other cards,
the fame hundred names are wrote,
in different difpofitions. A perfon is
to draw a card from the firft ten, and
after fixing on a name, give it you a-

Vor. L. R gain ;
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gain: youthen thow him the othér ten
cards, and when he tells you the card
that has the name, you tell him, by
means of the laft name on the card he
drew, which it is. This recreation
may be performed with twenty cards,
inftead of ten; and queftions and an-
fwers- may be ufed inftead of names .78

OF THE COMBINATIONS OF THE
CARDS. p. 78.

The tables formed by thefe combinations

are applicable to many other fubjes-.

befide cards—manner of fhuffling the
cards, fo as. to make them correfpond
to the tables, p. 79.

Table of combinations for ten numbers,
and for one, two, and three fhuﬂles',. p.82

Table for twenty-four numbers 83
Table for twenty-feven numbers 84
Table for thifty-two numbers 83

RECRE-
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RE CREATION XXX. 96

Several letter.r that convey tio meaning. be:
ing wrote upon cardsy to make them,
after they have been twice fouffiled; givé
an anfwer toa queftion that fhall be pro-

- pofeds asfor example, Whatis love? -

The twenty four letters of the anfwer aré
to be wrote on that number of cards,
and the anfwer itfelf to be wrote on a

" paper; the numbers from 1 to 24 are
to be affixed to the letters, and the cards
to be difpofed according to the third
column inthe tablefor twent'y-fbu'r num-
bers—neceifaryobfervanons for condu&-

’ uig thxs and fimilaf expenments, p 88 ‘

RECREATION XXXI. pgo}

The twenty~four letters of the a]p/;aéet 6etz;g
 awrote on fo many cards, to fbuffle them
and pronounce the letters fball then be int
their natural order; but that not fucceed-
Co R2 ingy
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l. ing, to fbuffle them a fecond time, and
- then fhow them in proper order. ’

The cards are here to be difpofed after the
fame method as in the laft recreation—
the experiment is to fail at firft, that it
may appear the more extraordinary after
the fecond fhuffle.

RECREATION XXXIL p gt

Several letters being wrote promifcuoufly om
- thirty-two cards,after they have been ange
Sbuffled, to find on a part of them a quef~
tion, and then fbuffling the remainder a
 Jecond time, to fhow the anfwer.

The letters of the queftion and anfwer,
which are 32, are to be wrote on the
cards ; the letters of the anfwer, which
are ten, are to be wrote on a paper, and
the numbers from 1 to 10 affixed to
them. They are then to be ranged by
the fecond column of the table for ten
numbers, and the whole thirty-two cards

' ’ are
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are next to be difpoled by the fecond
column of the table for that number—
there is to be a long card, by which
they are to be cut, and then fhuffled,

P-93
RECREATION XXXIII. p.og4

To write thirty-two letters on fo many cards,
then [buffle and deal them, by twos, to.
two perfonsy in fuch manner, that the
cards of one fball contain a queftion, and
thofe of the other, the anfiwer.

‘The numbers from, 1 to 32 are to be wrote
over the letters of the queftion and an-

- fwer; they are then to be ranged ac-
cording to the firft column of the table

- for thirty-two numbers, fhuffled and
dealt,

RECREATION XXXIV, p.g6
- The five beatitudes. |

Thefe five bleflings, which are fcience,
- courage, health, riches, virtue, are to
R 3 be



246 CONTENTS.

be found on thirty-two cards that are
dealt to five perfons—the numbers from
I to 32 are to be wrote over the letters
of thofe words, in a determinate order ;
thecards are then to be ranged according
to the firft column for thirty-two num-
bers. The five beatitudes being wrote,
each of them, on four cards, each pers
fon is to draw one from one of the

" fours, and when the other cards are

" dealt, one by one, each Perfon will have
the fame word on the cards dealt him ag
on that he drew. '

RECREATION XXXV. p o8

The.cards of the game of piquet being mixed
together, after fbuffling them to bring, by
cutting them, all the cards of each ﬁa{
together.

The order in which the cards are to be rang-
ed before the firft fhuffle, p.gg—they arg
“then to be cut at a wide card, and the
Part cut off laid afide: the remaining

o cardg
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«ards .are to be fhuffled a fecond time,
“and cut at another wide card; the fame
operation is to be repeated a third time;
and- the four fuits will then be all fe-
Parate.

RECREATION XXXVL p. 100

The cards at piquet being all mixed togea
ther, to divide the pack into two unequal
parts, and name the number of points con=
‘tained in each part, .

"The cards are to be difpofed by the tablefor
-thirty-two numbers ; they are then to be
thuffled, accordihg to order, and cut at
a'wide card, when each parcel will have

a determinate number.

RECREATION XXXVH. p.103

The inconceivable repique.

Thxs recreation is to ‘be performed with
thecards ranged in the order defcribed
R4 in



248 CONTENTS.

in the laft: they are to be thuffled a feq
cond time, and cut at the wide card,
and they will be then ranged in fuch "
order, that you will repique your adver-

" fary, though you let him choofe, after the, -
cards are cut, in what fuit you fhall
make the repique—in a particuiar cir=
cumftance you muft pafs the three bot=
“tom cards to the top, p. 108.

RECREATION XXXVIIL p. 109
The metamorphofed cards.

Thirty-two different words being promif-
. -cuoully wrote, and four different colours
~and objes painted on thirty-two cards,
'they are to be thuffled, as before, and

. dealt to four perfons, and after the firft
~ deal every one’s cards are to be all of
the fame colour : “after the fecond deal

- they are all to have the fame objet;
and after the third deal each perfon’s

~cards are to contajn a different fen-
timent.

RECRE-
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RECREATION XXXIX. p. 113
The repique with carte blanch.

'The order in which the cards are to be dif-

~ pofed before the deal, p. 1 14—the hands

- of the two players, p.115—one of them
is to have the choice of the two hands,
on condition of his being eldeft or
youngeft, p.116—method of the other s
difcarding accordingly.

RECREATION XL p.117 -

Cafe at piquet where you repique the elder
hand, though he have the choice of the
cards after they are dealt.

The order in which the cards muft ftand
after they have been cut—the hands of
the two players, p. 11g—one of the
players is then to choofe either hand,
but without feeing them~—manner in
which the other muft di{card, p. 120,

R E-
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RECREATION XLL p. 121

Cafe at piquet where you give the other
' player, not only the choice of the fuit in
which he will pe repiqued, but that of
dealing the cards by twos or threes, and of
taking either hand after they are dealt,
you being ta tell and play firfi,

Previous difpofition of the cards: there
are to be four wide cards—if they are
cut at any one of the wide cards, the
flock will be all of one fuit, p. 122—
the hands and rentrés of the two play=

_ ers, when thescards are dealt by twos—
and when they are dealt by threes,
p. 123—method of difcarding according
to the hand the adverfary choofes, and
as the deal is by' twos or threes, p.tz4

RECREATION XLIL p. 126
An exemplary :ag/é at piquet, where you re=

pique your adverfary, after giving him the
' ' choice
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choice of having the cards dealt either 6}
¢wos or threes.

Table for difpofing the cards in this and

~ like cafes, p. 127—remark on the fore-
going manceuvres at piquet, p. 131.

RECREATION XLIL p.132
Several different cards being fbown to dif-

Jerent perfons, that each. of them may fix

" on'one of thofe cards, to name that on
which each perfon has fixed.

As many cards are to be fhown each per-

fon as there are perfons to choofe ; each

one’s cards to be laid down feparately,
~and the firft perfon’s card will be the
firft in the heap where it is; the fecond
perfon’s card the fecond, &c.—The
fame recreation may be performed with

# fingle perfon, p. 133.

R E-
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RECREATION XLIV. p. 134

T o name the rank of a card a perfon lm
drawn from a piquet pack,

By aﬁigmng a certain number to each card,
and adding the number of the firft to
‘that of the fecond, &c. reje@ing the

~ tens and catrying the remainder, and
fubtra@ing 4 from 10 or 20, for the
number of the card dra.wn

RECREATION LXV. p.13s

To tell the amoant of the numbers of two
cards that a perfon has drawn from a
commen pack of cards.

He isto add as many cards to each of thofe
he has drawn as will make its number
25. You then tell the rémaining cards,
filently, and their number will be ‘the
amount of the cards drawn. This  re-
_creation may be performed without tell-

ing
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ing the cards, p. 136—or witha pack of
piquet cards, p. 138.

RECREATION XLVL pi3g

To tell the amount of the numbers of any
three cards that a perfon ﬁa.r drawn from
the pack

You are to draw a fingle card yourfelf, to
‘make the remaining number divifible by
3: the perfon is then to add as manymore
to each of his cards as will make its num=
ber 16, and the number of the remain-
ing cards will be the amount of the cards
he drew. ‘This recreation alfo may be
performed without telling the remaining
cards, p. 14e—and with a pack of pi=
quet cards, p. 141, '

RECRE-
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DIFFERENT METHODS OF WRITING IN
: CYPHER.

RECREATION XLVIL p. 143

To communicate intelligence by a pack.of pi=
quet cards.

The parties are previoufly to agtee how
the cards are to be difpofed and fhuf«

- fled—he who fends the cypher copies
the letters on thirty-two cards, alter-
nately, and fhuffles them as agreed,
p. 144—example of a cypher of this
’kind—methods of making it more dif- .
ficult to decypher, and lefs liable to fuf-
picion, p. 146.

RECREATION XLVIII. p. 147

The myflical dial.

A moveable circle of pafteboard is placed
within another circle, and on each of
them are wrote the letters of the alpha«

' bet
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bet (Plate IL. Fig. 1.) The moveable

. “ circle is placed as agreed on between the

parties, and the letters of the one wrote

for the other—the fame intention may
be anfwered by a ruler, p. 148.

RECREATION XLIX. p. 149
The correfponding Jfpaces.

‘Similar fpaces to be cut in two pieces of
) pafteboard, and one of them kept by
. each party. The fecret intelligence to
" be wrote in thefe fpaces, when laid ona
" paper, and the diftances between them
" to be filled up by words that make 2
- different fenfe. ' '

RECREATION L. P 15E
The mufical cypher.

The conftru&tion of this inftrument is fi-
- milar to that of the 48th Recreatiori.

- The notes of mufic anfwer to the let-
" “ters of the alphabet (PL II.) ~The cy-
o pher
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pher to be wrote on ruled paper, as a
piece of mufic, p. 152—is liable to very
little fufpicion, p. 153.

Rules for decyphering: ©pe153
Example of a cypher wrote in arbitrary
charaders, and the words feparate from
each other . 156
A cypher wrote in arbltrary chara&ers,
and the words all clofe together - 157.
Manner of decyphering a writing of this
Aort, - 158
Method of rendering a fimilar writing ex~
tremely difficult to decypher 158 (note)
'The contents of the two foregoing cy-

phers 159
RECREATION LI  p. 160

Vifual correfpondence.

'The letters of the alphabet are cut through
a circle of wood, near its circuﬁxfetcnce,
and the circle being made to turn on a

* pole,.the letter wanted is brought be-
. 4 fore
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fote an opening at the top of it, anda
light placed behind the letter (Plate IV,
Fig. 1 and 2.)—method of ufing this
machine, p. 161—a telefcope is necef-
fary when the diftance is confiderable,
p. 16 2—particular purpofes to which
this machine may be applied, p. 163.

RECREATION LI p.164
duricular correfpondence.

Two bells are placed at the top of a build-
ing, and the letters of the alphabet are
exprefled by the number of ftrokes on
one or both bells—a correfpondence
may be carried on by this contrivance,
where that of the laft recreation can have
no cffect. |

Vor. L. S M E-
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MECHANTICS.

DEFINITIONS p. 169
APHORISMS ' 172

Properties of moving bodies, aph. 1 to
12.—Properties of pendulums, aph. 12
to 16.—Of the mechanic powers, aph.
16 to 26.—Of compound machines,
aph. 26, to the end.

RECREATION XLIX* p.18o

To confirut a mechanical dial without wheels,
' Jpring, or weight.

This dial confifts of a hollow cylinﬂer,

(Pl. VI.  Fig. 1 and 2.) on the ends of
whofe axis are wound two ftrings, the

* This and the three following numbers are
duplicates, there being, by miftake, two Recrea-
' tions numbered 49,' 50, 51, and §2 ; but as the
titles of thefe recreations are all different, and as
they are in different pages, there can be no obfcu-
_rity in the reference. '

other
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other ends of which are faftened to the
topof the wainfcot. - Within the cy-
linder are five partitions, and between
them water is placed, which paffing,
by a fmall hole, from one partition to
. the other, caufes the cylinder to de-
fcend flowly and fhow the hour, by
the ends of the axis pointing to a table
of numbers on the wainfcot.

RECREATION L p.183

A dial to _/Z.)o-w the hour by gradually de-
Jeending an inclincd plain.

It confifts of two parallel plates conne@®-
ed by a heop (Plate V. Fig. 3 and 4.)

_ Between the plates are a train of wheels,
and on the outfide is a weight, which
is faftened to the center wheel, and

~ therefore caufes the dial to defcend in a

~ regular progreffion—this dial will go

" for any time, according to the length
of the inclined plane, p. 186.

S 2 VRE.

|
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RECREATION LL p.187
A clock to go per‘betual{y by the influence
of the celeftial bodies.

‘This clock is of the common conftruc-
tion, but is placed againft a wall by
which the tide flows, and is moved by
that, as that is by the moon, &ec.

RECREATION LIL p. 190
The inferutable lock.

The infcrutability of this lock arifes from
- the combinations of the moveable parts
of the ward of the key, with the dif-
ferent pofitions in which the fcutcheon
before the lock may be placed, (Plate
VII. Fig. 1. and 2.) which make it
more than eleven thoufand four hun-
dred and ninety-fix millions to one,
_at every trial, that a ftranger does not
open
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open the lock; which however is opened
- inflantly by the owner.

RECREATION LIL p. 193

So to difpofe a band-mill to grind corn, &c.

 that being once put in motion it Shall work
inceffantly, without the aﬁ/lmzce of any
animal power.

This mill is to be moved by a fmoke jack
~a defcription of that machine (Plate
VII. Fig. 3.)—as the motion of the
jack is imceflant while there is fmoke
in the chimney, the motion of the
mill conneted with it muft be ineeflant
alfo—this machine may be apphed to
other ufeful purpofes.

83 RECRE-
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* RECREATION LIV. p. 195

A carriage to go without any force but what
4t receives from the paffengers.

'Th.i/s. carriage is moved by machinet:y
(Plate VIII. Fig. 1 and 2.) contained in
in a box that is placed behind it, and
is worked by the footman—might be
moved, with equal or greater facility,
by the perfon who fitsin it, p. 197—

. the ufe orconvenicnce of this carriage.

RECREATION LV. p. 198
The catapulta.

This machine (P}ate‘ IX. Fig. 1.) ufed by
the ancients to throw darts againft their

enemies—amazing force of fome darts

~ *(note)—ufe to which this machine may
be applied, p. 199.

RECRE-



CONTENTS., 263

RECREATION LVL p. 200

T oﬁz’l as fafl, with a fair wind, by land as

by water.

By a failing chariot, or boat fixed on four
wheels, (Plate IX. Fig. 2.)—its fur~
prifing velocity—fimilar machine, to go
on the ice, p. 201.

RECREATION LVIL p. 202
To fail by land againft the wind.

The body of this machine is fimilar to
that in the laft recreation, (Plate X.
Fig. 1.) but on theinfide there are wheels
that are worked by the.maft, which is
turned round by the force of the wind
againft its wings ; and the wheels within
the machine communicating with thofe
on which it runs, drive it forward—the

advan-
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advantages and inconveniencies attend-
- ing this machine,. p. 203. .

RECREATION LVIL p.204

T/ze unmvertzéle carrzage

This carriage confifts of a hollow globe,
furrounded by two perpendicular and
~two horizontal brafs or iron cxrcles, in

” whxch it moves freely every way:
two wheels are fixed to two perpen-

" dicular pieces; and at the bottom of
~ the globe is a weight that keeps it con-
" flantly upright—the great utility of this-

this carriage in certain circumftances,
p. 206—account of the trial of a fimilar
" *machine, p. 207, '
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RECREATION LIX. p.2og
The columnar dial.

The cafe of this dial is a hollow column,
in the bafe of which is the wheel thag
guides the hour and minute hands ; and

- in the capital is the machinery that
firikes the hours. On the fhaft of the
column the hours are marked by hori-
zontal lines, to which an index points |

~ as it defcends from the top of the fhaft

" to the bottom ; and on thebafeis a cn;clc
of miputes, marked by a hand fixed on
~ theend of the-wheel within. ‘

RECREATION LX. p214
An air c/zronometer..

This chronometer confifts of a glafs tube,
wherein a pifton is placed, that has a

cock by whlch the fubjacent air is fuf-
: fered
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fered to pafs very flowly : as this pifton
defcends it fthows the hours, by divi-
fions marked on the tube—a dial may
be added to this chronometer, the hand
of which may be moved by the ftring
that is joined to the pifton.

RECREATION LXL p.217
The lamp chronometer.

The fhadow of a ftyle placed before a lamp
is thrown upon a frame covered with
oiled paper, on which the hours and
their divifions are marked. This in-
firument may be made ornamental as
well as ufeful. o

RECREATION LXII. p.219
| The noSurnal dial.

This dial confifts of two large and three
fmall wheels, a weight, a lamp, and a
’ hollow
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hollow cone. Through one of the large
wheels, which is placed in the front of
the machine, the figures for the hours
are cut, on each of which the light
of the lamp is direGed to fall, by the
hollow cone, in a regular progreflion—
this dial may be made to found the
hours, or ferve as an alarum, p. 221—
method of making this machine exhibit

a pleafing reprefentation.

THE END OF THE FIRST VOLUME,
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