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IT is generally allowed, by thofe :vllo hav§
had the care and education.of youth, "that
the moft effetual method of engaging their at-
v.tention, to any particular branch of knowledge,
is to render it familiar and entertaining, bj
reprefenting to them, as oftén as poffible, fome
of it’s moft curious and interefting propertics.
Thus. the mind,..which is: naturally fond of
novelty, and delighted with new acquifitions,
is. infenfibly led to more important purfuits,
and not unfrequently ‘receives a bent, which
is produtive of the moft folid advantages
through life.

Ix order that young people may be pro-
vided with proper amufements for their
leifure hours, the Editor of the prefent per-
formance has been induced to make a fhort
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colle®ion of the moft curious Experiments
and Récreations, in various branches of fci-
ence, and to render them as eafy and perfpicu-
ous as poffible. With this view, fuch only have
been chofen, as appeared moft likely to afford
pleafure and information; and the whole is
methodized and arranged in fuch a manner, as-
it is prefumed will be found perfetly fatisfac-
tory and tommodious.

CON-



A CaTALOGUE of Books compofed for Children and young
Perfons, and generally ufed in the principal Schools and
+" Academies in England.

Printed for J. Jounson, No. 72, St. Pauls-church-yard. -

1. An InTroDUCTION to Reapinc and SreLiing,
written ona new Plan, by the Rev. J. HewLeTT. Fourth
Edition. Price 1s. '
2. A Little Sperrinc Book for Young Children, by
Mrs. Trimmer. Price 6d. )
3. Easy Lessons, a Sequel to the above, by the fame.
Price 6d. .
4+ Mrs. BarBavurp’s Lessons ror CHILDREN, from
Two to Four Years of Age, 4 Parts. 6d. each, or 2s. 6d.
bound together.
5. Hymus for CHiLbrEN, by Mrs. BARBAULD. 1s.. .
6. Dr. WaTtTs’s Songs for the Ufe of CHRILDREN, re-
vifed and altered; with Prayers for the Ufe of Cuir-
DREN, by a Lapy. Second Edition. Price 6d. ftitched, or
bound neatly with Mrs. Rargaurp’s HeMns for CuiL« .
DREN, 2S.
7. Dr. WATTs s Sones; revifed and.altered, fo as to
render them of general Ufe, with Wood Cuts. To which
are added, a fhort Carecuism and Prayers. Price 6da
bound in emboffed. Paper. - ) .
8. "An Inrrapverion to the KnowLepce of NaTurE
and Readiag: the Holy. Scriptures, by Mrs. TRIMMER.
Price 2s. bound, .
. 9. Fapureus Hisror1es ; teaching the proper Treat-
sment of Animals. By the fame. Price 2s. bound.

+ 10v L’4m1 pEs EnraNs, par M. BerQuin, complete in
4: Volumes, with Frontifpieces. Price 14s. bound.
~ 11. The CHiLpRrEN’s FrIEND, being a Tranflation of
-the above, comflete in 4 Volumes, with Frontifpieces,
Price 125, bound, - .

12. SELECT StoR1ES for the Inftruction and Improve-
Ment of CHILDREN, feledted from the above. Price 3s.
bound. . . .
.~ 43. OriginaL StoriEs, from real Life; with Con- -
.verfations between Mrs. Mason and her young Peopld,
calculated tq regulate the Affe@ions, and form the Mind

- to-Truth and Goodaefs, Price 2s. bound,
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BOORS for the Ufe of Children,

1?. The Catecuism of Naturg, by Dr. MarTINZT,
Profeffor of Philofophy at Zutphen. Tranflated from the
Dutch, by the Rev. Joun Harr. Price 1s.

15. The CaLenpar of NaTure, by Dr. Aikin. 1s.

16. Evenincs at Home, by the fame. 6 Vols. gs.

17. The Naturar HisTory of Birps; containing-z
Variety of Fafts feleted from feveral Writers, and ine
tended for the Amufement and Inftru&ion of Children.
Illuftrated with a great Number of Copper-plates. In
3 Vols. 1l, 1%

18. Younc Granpison. A Series of Letters: from
young People to their Friends. Tranflated from the Dutch
of Mad. Camsong, 2z Vols. 12mo. Price 6s. bound.

19. The Art of Drawing and PainTinG in WaTER
Corours, with Cuts. Fifth Edition. Price 1s.

20. The ArT of Drawing in Persercrive, for the
Ufe of fuch as are Strangers to Mathematics. To which is
added, the Art of Painting upon Glafs, and Drawing in
Crayons ; allo the Art of Etching and Japanning, with
Cuts. The Fourth Edition. Price 1s. : .

21, The ArT of WriTING: containing Direiens for
Writing, and Copper-plate Copies of all the Hands now
in Ufe ; very ufeful to thofe who have not the Infiruition
of a Mafter. By A. Serre. Price 1s. :

-22. GeocrarHY for CHILDREN : or, a fhort and eafy
Method of teaching and learning Geography; whereby
Children may, in a fhort Time, be taught the Ufe of the
Terreftrial Globe, and Geographical Maps ; and gain 2
Knowledge of all the confiderable Countries in the World,
their Situation, Baundaries, Extent, Divifions, Rivers,
chief Cities, Government, and Religion. Tranflated
from the French of Abbot Langlet du Frefnoy. Fourteenth
Edition, correfted to the prefent Time. With a Table
of the Latitude and Longitude of principal Places.-
Price1s.6d. - - :

23. GeocrarnseaL Exercisgs, with Maps, by R.
Hazrrison, '

24. The ScuorLar’s Guipe to ARITHMETIC, bx}.
Bonxycastre, Mathematical Mafter, at the Royal Aca-
demy Woolwich. Fifth Edition. Price zs. bound. -

* In Purfuance of bis Plan of Writing a Book for the U of



ard Young Perfons.

8chools, the Author bas been wery careful to make all bis Defrni-
_tions and Rules as concife as poffible, confifient with Simplicity and
Clearnefs s and to exemplify thofe Rules with fuch Examples as are
moI:‘)‘ likely to occur in Bufinefs. He bas alfs foewn awith great
Clearnefs and Perfpicuity, the Reafon of each Rule in Notes ; ana
in this Part of bis Work, Mr. B. bas fbewn great Ingenuity and
udgment.

7 < By confining Thing of this Nature to the Notes, the
Author bas been enabled to keep bis Text free from long Explana~
tions, fo that nothing is found there, but wbhat the Learner ought
#0 tranfexibe, and fix in bis Memory ; a Matter-awhich feems to
bave been too much negle2ed by moft of thofe Authors, who bave
undertaken to awrite on the Subject of Arithmetic for the Ue of
Schools. Onthe whale, we fhall not befitate to declare, thas
aue think this little Book awill be found wery ufeful both to the
Feacker and Learner.” Vide MonTHLY REVIEW,

25. Hupson’s New InTroDUcTION to Trape and
Business : containing Forms of Receipts, Promiffory
Notes, Bills of Exchange, Bills of Parcels, &c. alfo Com-
mercial and Epittolary Correfpondence, Lift of Abbrevia-
tions, Arithmetical Tables and Queftions, &c. &c. Price
as: 6d. , -

26. Cuaprman’s Writing-Mafter’s and Scholar’s Mutaat
‘Affitant. Price 2zs.

27. InsT1TUTES Of ENGLISH GRAMMAR, comprizing,
1. The different Kinds, Relations, and Changes of Words,
2. Syntax, or the right Conftru@ion of Sentences, with
Exercifes of true and falfe Conftrution, by R. Harri-
soN. ?Szecond. Epirion. Price 1s. '

« Thiy is one of the eafieft and moff concife Compendiums. of
Englifb Grammar awe bave jgn, m%em p.ﬁl‘titum ada)t:{;
10 the Purpofe of teaching young Children this ufeful Branch of
Learning.” Vide MoNTHLY REVIEW. :

28. A Fatuenr’s InsTrucTiONs : confifting of Moral
‘Fales, Fables, and Refle@ions, defigned to promote a
Love: of Truth, a Tafte for Knowledge, and an early
Acquaintance with the Works ef Nature By Tromas
Prrcivar, M. D. Price 4s. ' ‘

29. MoraL AxDp LiTerary DissgrTaTiONs, on,
1. Truth and Faithfulnefs. 2. On Habit and Aflociation.
3. On Inconfiftencics of ExpeQation in literary Purfuits,



BOOKS jfor the Ufe of Children, &c.

4.. Oh a.Tafte for the general Beauties'of Naturé. 5. On
a. Tafte for the fine Arts, &c. Chiefly intended as a

equel to A Farder’s INsTrUcTIONs. By the fame,
Price gs. .

30. The Speaxer ; or MisceLLanEous Pieces fe-
le&ted from the beft Englith Writers, and difpofed under
proper Heads, with a View to facilitate the Improvement
of Youth in reading and fpeaking, as well as to lead
young Perfons into fome Acquaintance with the moft valu-
able Writers, and imprefs upon their Minds Sentiments of '
Honour and Virtue. To which is prefixed, Effays on
Elocution, and on Reading Works of Tafte. By W.
"Enr1eLp, LL. D. Le&urer on the Belles Lettres, in the
Academy at Warrington. Price 3s. 6d.

- 31, Exercises in Elocution; fele@ed from the beft
Authors, being a fequel ta the Speaker. By the fame:
Price 3s. 6d. o -

32. The FEmMaLe Rraper : or Mifcellaneous Pleces ia
Profe and Verfe ; feleted from the beft Writers, and dif-
pofed under proper Heads, upon the fame Plan as the
Seeaker.  For the Inftru&ion of Young Women. By M. _
Cresswick. To which is prefixed, a Preface, containing.
fome Hints on Female -Education. Price 4s. bound.

33. The ApvenTures of TeLEMacuus. Price 3s. 6d.
bound. '

34~ The fame in French. Price 3s. 6d. bound. .

35. The fame in French and Englifh, 2 Vols. 7s. bound.
. 36. EncLanp DELINEATED :. or a Geographical De-
fcription of every County in England and Wales ; with 2
-concife Account of its moft important’ Produéts, natural

-and artificial.. Far the Ufe of young Perfons. By J.
-AixiN, M. D. With Outline Maps of the Counties of Eng:
land. Price 7s. bound. '
- 37. The Stupent’s PockeT DicTionsry< or Com-
pendium of Univerfal Hiftory, Chronology, and: Biogra-
phy, from the earlieft Accounts to the prefent Time, with
Authorities. In Two Parts. Part I. contaizing a Com-
pendium of Univerfal Hiftory; Part II. a Compendium
oof unjverfal Biography.. By Tuo. MorTiMER, Efq. The
Second Edition, with confiderable Emendations and Ad~
ditiens. Price 45 bound, . :

~
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L A Pesfon having an even. Number of Counters in one
Hand, and an odd Num.ber in the other, to tell in
which Hand each of them is - Pa e l

II. A Perfon having fixed.on a Number in lns Mindj
tell.him what Number it is -

HI. To tell the Number-a Perfon has fixed upon, mthout
atking him any Queftions = - ‘;

IV. A curious Recreatlon, ufually called the Blmd Abbe
and her Nuns - g

¥. Any Number being named, toadd a Flgure to it whic

~ fhall make it divifible by 6

VI. A-Perfon having made gi:ou:e of feveral Numbcrs to
tell him what Number will exatly d1v1dc the Sum of
thofe which he has chofen - 7

VIL To- find: the Difference between any two Numbers,
the greater of which is unknown - 8

VIIL. A Perfon firiking a. Figure out of the Sum of two .
given Numbers, to tell him what that Figure was  gn

IX. By knowing the laft Figure of the Produ® of two
Nun\bets, to tell the other Figures.

X. A curious Recreation with a hundred Numbers, nfnally
" called the Magica] Century -

XI. Two Dice being thrown, to find thc Nnmbcr of Pomts
on each Die, withont feeing them: -

XII. To find the Number of Deals a Perfon may play at
the Game of Wluﬂ. without hold.mg- the fame Cards
twice

 XIII To tell b the Dul of a Watch at what Hour an;
Perfon intends to rife 14.

XIV. Thirty Soldiers hava defertcd fo to placc them
in 2 Ring, that you may fave any 15 you pleafe, and
it fhall feem the Effe® of Chance - = - - .15

XV. Three Perfons having eaeh chofen pnvately one out
of three Things, to tell them which they have chofen 17

XVI. To tell the Number of Pifs upon any two Cards,
which a Perfon fhall draw. from a whole Pack 18

XVII. To difcover the Number -of Pips on any Number
of Cards whick a Perfen has pnvately taken from the -
whole Pack - : 19
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XVIIL Several Cards being fhown to differ¢at Per{ons,.
that each of them may choofe one, to name that whxch

each Perfon has fixed on - |
XIX. A curious Trick: upon the Cards, ca]led the Ten
Duplicates - 21

XX. A Number of Names bemg~ written on feveral
Cards, to tell the partlcular Name - wluch any Perfon
has thought on

XXI. Te place nine Cards in three Ranks, fo that all the
Pips of each Rank, taken either lengthwife, breadths
wife, or diagonally, may make-the fame Sum 25,

XXIL How: to part an_Eight-gallon Bottle of Wine
equally between” two-Perfons, ufing only two other
Battles, one of five Gallons, .and the other of three 27

XXIII. A Quantity of. Eggs being: breken, to find how
Lnany there —were, without ; remembenng the Num—

er .

XXIV. To ﬁnd the leaft Numbar of Wughts that W1ll
weigh from one Pound to forty - - 29

XXV. How to difcover whether a Piece of Moncy be good

or bad.- - 3Q
XXVI.-To break a Stmk whmh~reﬁs upon two.Wine -
Glafles, without injuring the Glafles - - 1b’

XXVII. A Number of Metals being mixed together in
- one Mafs, to find the Quantity of each of them - 3t
XXVIIL. To make a-mutual Exchange of the Liquor in

two Bottles, without ufing any other Veflel . . ' .32 -
XXIX. How to make a Peg that will exactly fit three dif-
ferent Holes - 33 .

XXX. To place: .three Sucks, or Tobacco-pxpes, upon 3
Table, -in fuch-a Manner, that:they may appear to be
unfupported by any Thing Liut themfelves . ~ . i

XXXI. How to prevent a. heavy Body- from-fallings by

* adding another heavier Bady to,xt, on that ﬁde towards
which it inclines-. - 3%

XXXII. To make a falfe Balance; that fhall appear per-
fetly juft, when empty, -or when loaded with unequal

- Weights 35

XXXII. How to lift up a Bottle thh a Straw, or any
othex.ﬂ:.ght Sub&ancc - -~ b

i . P
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"XXXIV. How to make 2 Cone or Pyramid move upon a
Table without Springs or any other artificial Means 36
XXXV. To make a Pen, which holds one hundred Sheep,
hold double the Numbez, by only adding two Hurdles
more - ib.
.XXXVI. To make a Pcrfon choofc any Card you pleafe,
. and to tell him the Card he has chofen - 37
.XXXVIL To difcover any Card in the Pack by it’s
Weight or Smell - - ib.
XXXVIIIL. A Trick on the Cards, called the Two Conver-
tible Aces . 38
.XXXIX. Acurious Tnck of cherdemam, called the Two
Convertible Coins. ib.
"XL. An ingenious Recreauon callod the two Commu-
cative Bufts 39
-XLI. Another Recre:mon of the fame Kmd called the
Oracular Head - - 40
XLH. How to make a Pxece of Metal or any other
heavy Body, fwim upon the Surface of Water, like : a
Cork -
XLIIL A curious Expenmem, to prove that Two and
. Two-do not make Four -
XLIV. An ingenious Method of Secret Wntmg, by
Means of correfponding Spaces - 43
XLV. A. curious Experiment, which depends on an
Optical Hlufion . - o
XLVI. A corious. Experiment, of nearly the fame Kind
as the laft, called Optical Augmentation - £5
XLVI. Another curious Expenment, called Optical
.Subtra&tion - ib.

XLVIIL An Qptical Ex enment, fhowmg how to pro-’

duce an artificial Rainbow

. XLIX. A curious Optical Illuﬁon, prgdw:ed hy Means of -

a concave Mirror 47
L. How to make a vxolent Tempell by Means of arti-
ficial Rain and Hail ~ - 49
‘LI. How to read Letters written in arbxtrary Chara&ers,
called Ciphers - 50
111 A cunous Hyd:aulm Expenment, called the Magical
Bottle - . - 53



¥ vl ]

LTI Another Hydraulic Expcnment, called the Mi-
raculous Vellel - 54
.L1V. A curious Hydrauhc Expenment, called Tantalus s

Cu

‘LV. fl curious Chynucal Expenment, “called the Tree sosf
Diana - - 56

AVI. A remarkable Expenment, called Pnnce Rupert’s
Drops - 57

LVIL How to make Sympathet:c Inks of varmusK:m:ls 1b.

‘LVIIL A curiousRecreation vuth Sympathctlc Ink, called
the Book -of Fate - 62

LIX. A curious Recreation, called the Tranfcolorated
Writin 63

LX. An %xpenment thh Symplthctxc Ink, called the
Oracular Letters -

-LXI. An Experiment with Sympathet:c Ink, called
winter changed to Spring

:LXII. A remarkable Expenment, called ‘the Rev:vxﬁeﬁ

Rofe - 65
AXII. How to write on Glafs, by Means of the Rays of
the Sun ib.

AXIV. To produce dlﬁ'erent Colours, by pounng a colour-
lefs Liquor into a.clean Glafs 66

LXV. To produce a Colour which appears and d:fappcars
by the Influence of the Air ib.

1XVL To turn a colourlefs quuor Black by addmg a
White Powder to it -

- LXVIL A curious Pyrotechmcal Expenmcnt thh L:qund

" Phofphorus - ib.
LXVIlI Another Pyrotechnn:al Expemnent, b}tMeans of
Fulminating Powder - 68

. LXIX. A turious Experiment, - made by: Mr Symmer, on
the Eleﬂrmty of Silk Stockmgs - 69



SELECT RECREATIONS.

% I.
A Perfon having an even Number of Counters in one
Hand, and an odd Number in the ather, to tell u;-,
which Hand sach of them is..

DESIRE the perfon to multiply the ntxmber in his
right hand by three, and the number in his left by two.’
Bid him add the two produ&s together, and tell
you whether the fum be odd or évén.”
If it be even, the even number is in the right hand
but if it be odd, the even number is in the left hand.

BEXAMPLE T. P
No. in right hand: - ~ No.in left hanKL
18 : R, A
54 Lo '
e
14

. st
s

68 fum of the produds, -
" EXAMPLE 1II. ' '

No. in right hand. No. in-left hand. -
va - . 18 '
. 3 : 2 <
ar 36
3% :
21

§7 fum of the produds.
B
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® II
A Porfon having fixed on a Number in his Mind, te
tell him what Number it is.

Bip him . quadruple the number theught on, or
multiply it by 4, and having done this, defire him to
add 6, 8, 10, or any even number you pleafe, to
the product ; then let him take the half of this fum,

~and tell you'h'{o“'r much it is ; from which, if you take
away half the number you defired him at firft to add to
it, there will remain the double of the number thought
on. '
: - EXAMPLE.
-Suppofe the: number thoughtonis - - - 5
‘The quadruple of itis - - - - - - - 20
8'addéd to the produtis - - - - - - 28
And the half of this fumis - - - - - 14
4 taken from this leaves - - - -'- - 10
therefore § was the number thought on,

Another Method of difcovering a Number thought on.

After the perfon has fixed on a number, bid him
double it, and add 4 to that fum; then let him mul-
tiply the whole by 5, and to that product add 12 ; de-
fire him alfo to multiply this fum by 10, and after hav-
ing dedu&ed 302 from the produd, to tell you the
remamder, from which, if you cut off the laft two .
figures, the fiumber that remains will im the one

thought on.
EXAMPLE.

Let the number thought onbe =~ = %
Then the double of thisis - ~ ~ - 14
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And 4 added to it makes - 18

This muitiplied by 5 is = 90

And 12 added to'itis - - - - - 102

And this multiplied by 10 is 1020

From which dedu&ing - - 302

There remains -~ - - - - - 718
which by ftrikigg off the laft two ﬁgures gives 7 the
aumber thought on.

]
1
]

]
{
]

x 1.
To tell the Number a Perfon bas fixed upon, withost

afking him any Queffions.

TrE perfon having chofen any number in his
mind, from 1, to 15, bid him add  to it, and triple
the amount, Then ' ‘

5. Ifit be an even'number, let him take the halfof
it, and triple that half; but if it be an odd number, he
muft add 1 to it, and then halve it, and triple that
half.

2. In like manner let him take thé half of this num-
ber, if it be even, or the half of the next greater, if it
be odd; and triple that half.

3. Again, bid him take the half of this laft number,
" if even, or of the next greater, if odd ; and the half of
that half in the fame way; and by obferving at what

ﬁcps he is obliged to add 1 in the halving,.the follow-
-ing table will fhow the number thought on:  *

B S’ - 41-—- 8
' 200 - 13— S ’
3-°'f3 ’ - 3—11
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1—2—0 © - 2==IO-
1—3—0 - 8—o0
1—2—3 - 6—14
2—3—0 - I=—9
0—0—0 - 15— 7

Thus, if he be oblxgcd to add 1 only at the firft ftep,
or halving, either 4 or 8 was the number thought on;
if there were a neceflity to add I both at the firft and
fecond fteps, exthcr 2 or 10 was the number thought
on, &c. .

And which of the two numbers is the true one may
always be known from the laft ftep of the operation ;-
for if 1 muft be added before the laft half can be taken,
the number is in the fecond column, or otherwife in the
firft, as will appear from the following examples :

Suppofe the number chofen tobe - - g
To whichifweadd - - - - < - 1
Thefumis - - - = = - - - IO
Then the triple of that number is - 30
1. The half of whichis - - - = 15
The triple of 15is - = - - '« - 45
*2, And the half of thatis - 23
The triple of 23is - - - = - - 69
* 3, The halfof thatis - - - - 35

_ And the halfof thatis - - - - - 8%

From which it appears that it was neceflary to add
1 both at the fecond and third fteps, or halvings, and
therefore by the table. the number thought on is either
1org.

And as the laft number was obliged to be augmcnted
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by 1 before the half could be taken, it follows alfo, by
the above rule, that the number muft be in the fecond
" column ; and confequently it is 9.
Again., fuppofe the number thought on to be
To which if weadd - - - - - - -
The fumis -« - - - - -« « - - -
Then the triple of that numberis - - - 2
*1. The half of whichis - - - - - - - 1I
The tripleof 11is = « = -« - <« - - 33
*2. And the halfof thatis - - - - - - 17
The tripleof 17is - = - - - - - - &I
#3, The half of thatis - - - - - - - 26
And the half of that halfis - - - - - 13
From which it appears that it was neceffary to add
1 at all the fteps, or halvings, 1, 2, 3, therefore, by
the table, the number thought on is either 6 or 14.
And as the laft number required no augmentation
before it’s half could be taken, it follows alfo, by the
above rule, that the number muft be in the firft
column ; and confequently it is 6.

N3 = ON

IV,

4-curious Recreation, ufually called the Blind Abbef
and her Nuns.,

A BLIND abbefs vifiting her nuns, who were 24 in
number, and equally diftributed in 8 cells, built at the
four corners of a fquare, and in the middle of each fide,
finds an equal number in every row, containing three
cells, At a fecond vifit, fhe finds the fame mumber

83‘
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of perfons in cach row as before, though the company*
was increaled by the 4cceflion of four men, And com-
ing a third time, fhe ftill finds the fame number of
perfons in each row, though the four men were then
gone, and had each of them carried away a nun with
them.

Fig 1. | Fig. 2. Fig. 3.

#‘ .
3 3 3 2 5 2 4 1 4
3 3 5 5 1 1
{3 3 3 {2 5 2 41 4

Let the nuns be firft placed as in fig. 1. 3 in each
- gell ; then when the four men have gotten into the
cells, there muft be a man placed in each corner, and
two nuns removed thence to each of the middle cells,
as in fig. 2 ; in which cafe there will evidently be ftill
nine in each row ; and when the four men are gone,
with the four nuns with them, each corner cell muft
contain four nuns, and every other ccll one, as in
fig. 3; it being evident, that in this cafe alfo, there
will ftill be nine in a row, as before, -

v.
Any Number being named, to add a Figure to it, which
Sball make it divifible by g.

App the figures together in your mind, which
compofe the number named; and the figure which
muft be added to this fum, in order to make it divifi-
ble by g, is the one required. b
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- Suppofe, for example, the number named was 86543
you find that the fum of it's figures is 23 ; and that 4
being added to this fum will make it 27 ; whxch is a
number exactly divifible by 9.

You thercfore defire the perfon who named the
rumber 8654, to add 4 to it, and the refult, whxch is
8658, will be divifible by 9, as was required.

This recreation may be diveriified, by your fpecify-
ing, before the fum is named, the particular place
where the figure fhall be inferted, to make the num-
ber divifible by 93 for it is- exaltly the fame thing,
whether the figure be put at the end of the number, or
between any two of it’s digits.

VI.

"~ A Perfon baving made Choice of feveral Numbers,. te
tell him what Number will exaltly divide tbe Sum of
thofe which he has chofen.

ProvipE a fmall bag, divided into two parts ; inte
one of which put feveral tickets, numbered 6, g, 15,
36, 63, %20, 213, 309, or any others you pleafe that
are divifible by three, and in the other part put as
many different tickets marked with the number 3 only.

Draw a handful of tickets from the firft part, and,

after fhowing them to the company, put them into

the bag again ; and having opened it a fecond time,
defire any one to take out as many tickets as he thinks
proper.”

When he has done this, open pnvately the other part
of the bag, and tell him to take out of it one ticket only,

B4
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. You may then pronounce, that this ticket fhall con-
tain the number by which the amount of the other
numbers is divifible ; for, as each of thefe numbers is
fome multiple of 3, their fum muft evidently be divie
fible by that niumber.

- This recreation may alfo be diverfified, by marking
the tickets in one part of the bag with any numbers
which are divifible hy g, and thofe in the other part of
the bag ‘with the number g only; the properties. of
both g and 3 being the fame ; or if the numbers in one
part of the bag be divifible by g, the other part of the
bag may contain tickets marked both with g and 3, as
every number divifible by g is alfo divifible by"3.

. + VII. .
Ts find the Difference between any tws Numbers, the
greater of which is unknows.

T AKE as many nines as there are figures in the lefs
number, and fubtra& the one from the other.

Let another-perfon add that difference to the larger
number ; and then, if he take away the firft figure of
the amount, and add it to the remaining figures, the
fum will be the difference of the two numbers, as
was required.

Suppofe, for example, that Matthew, who is twenty
two years of age, tells Henry, who is older, thathe
can difcover the difference of their ages.

He privately deduéts 22, his own age, from g9, -
and the difference, which is 77, he tells Henry to add
. to his age, and to take away the firft figure from the
) amount.

3
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- Then if this figure, fo taken away, be added to the
remaining ones, the fum will be the difference of their
ages, as for inftance: '

The difference between Matthew’ sg '
ageandgg, is - - - - - - 77
To which Henry adding his age - 35

—

The fum will be - - - - - - 112
And 1, taken from 112, gives - - 12
Which being increafed by - - - - x

——

" Gives the difference of the two ages - 13
And this added to Matthew’s age - - 22

Gives the age of Henry, whichis - - 35
% VIIL.
J Pe;fon Slriking a figure out of the Sum of two given
Numbers, to tell him what that Figure was.
. Such numbers muft be offered as are divifible by
9 fuch, for inftance, as 36, 63, 81, 117, 126, 162,
207, 216, 252, 261, 306, 315, 360, and 432.

Then let a perfon choofe any two of thefe numbers,
and after adding them together in his mind, frike out
any one of the figures he pleafes, from the fum. .

After he has done this, defire him to tell ‘you the
fum of the remaining figures ; and that number which
you are obliged to add to this amount, in order to make
it g, or 18, is the one he ftruck out,

For exarrlple, fuppofe he chofe the numbers xzb
and 252, the fum of which is 378.

B5
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Then, if he ftrike out 7 from this amount, the
remaining figures, 3 and 8, will make 11 ; to which,
7 muft be added to make 18.
If he ftrike out the 3, the fum of the remammg
figures, 7 and 8, will be 15; to which three muft be
added, to make 18: and fo, in like manner, for the 8.

» IX.

By knowing the 'aft Figure of the Product of two Nume
bers, to tell the other Figures.

Ir the number 73 be multiplied by each of the num-
bers in the following arithmetical progreflion, 3, 6, 9,
12, 15, 18, 21, 24, 27, the produ&ts will terminate
with the nine digits, in this order, 9, 8, 7, 6, 5, 4, 3,
2, 1; the numbers themfelves being as follows, 219,
438, €57, 876, 1095, 1314, 1533, 1752, and 1977.

Let therefore a little bag be provided, confifting of
two partitions, into one of which put feveral tickets,
sarked with the number 73 ; and into the other part,
as many tickets numbered 3, 6, 9, 12, IS5, 18, 215 24,
sed 27.

. Then open that part of the bag w}uch contains the
mlmber, 73, and defire a perfon to take out ome ticket
only 5 after which, dexteroufly change the opening,
and defire another perfon to take a ticket from the
other part.

Let them now multiply their two numbers together,
;nd tell you the laft figure of the producty and you
will readily determine, from the foregoing feries, what
the remaining figures muft be.
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- Suppofe, for example, the numbers taken out of the
bag were 73, and 12; then, as the product of thefe
two numbers, which is 876, has 6 for it’s laft ﬁgur/c,
you will readily know that it is the fourth in the feries,
and that the remaining figures are 87.

N X,

A curious Recreation with a bundred Numbers, uﬁmlly
called the Magical Century,

IF the number 11 be multiplied by any one of the
nine dizits, the two figures of the product will alwayg
be alike, as appears from the following example

I1 IX I II II II II II 1
1 2 3 4 5 6 7 8 9

11 22 33 44 55 66 77 88 g9~
" Now, if another perfon and yourfelf have fifty couns
ters apiece, and agree never to ftake more than ten at
a time, you may tell him, that if he will permit you
to ftake firft, you will always undertake to- make. the
even century before him.,

In order to this you muft firft ftake one; and, re-
membering the order of the above feries, con'ﬁa"ltly
add to what he ftakes as many as will make one moré
than the numbers 11,22, 33, &c., of which it'is com..
pofed, till you come to 89; after which, the other
party cannot pofibly make the even century hxmfelf‘
.er prevent you from making it. :

lf the perfon who isyour opponent have no km;.tv/-

26 Paen?
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Jedge of numbers, you may ftake any other number
firft, under 10, provided you afterwards take care to
fecure one of the laft terms, 56, 67, 78, &c.: or you
may even let him flake firft, provided you take care
afterwards to fecure one of thefe numbers.

This recreation may be performed with other num-
bers; but, in order to fucceed, you muft divide the
" humber ta be attained, by a number which is an unit
greater than what you can ftake each time ; and the
femainder will then be the number you maft firft ftake.
Syppofe, for example, the number to be attained is 52,
{(making ufe of a pack of cards inftead of counters,)
and that you are never to add more than fix; then
dividing 52 by 7, the remainder, which is 3, will be
the number you muft ftake firft; and whatever the
other ftakes, yow muft add as much to it as will make
icequal to 7, the number by which you divided ; and
fo on.

L . * X1,

Two Dice being thrown, to find the Number of Pomts on
each Die, without [eeing them.

Ax'rnn any perfon has thrown two dice, upan a
table _bid him double the number of paints on one of
them, and add §toit ; thenlet him multiply this fum
by 5, and add the number of points an the other die to

T{us bcmg done, defire him to tell you the fum,
and havmg thrown aut of it 25, the remainder will be
a number confifting of two figures, the firft of which,
to the left, is the number of points on the firft die,
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and the fecond figure, to the right, the number on
‘the other.

Suppofe, for example, that the number of points of
the firft die which comes up, is 2, and that of the
other 3; then if to 4, the double of the points of the
firft, there be added §, and the fum, which is 9, be
multiplied by 5, the produ& will be 45 ; to which if
we add 3, the number of the points on the other die, it
will make 48. Then, if 25 be ‘thrown out of this
number, the remainder is 23 ; the firft figure of which,
2, is the number of points of the firft die, and the
fecond figure, 3, the number of the other.

XII.

To find the Number of Deals a Perfon may play at the
Game of Whift, without holding the fame Cards
twice,

- In all cmnbmatxons2 if from an arithmetlcal de-
creafing feries, the firft term of which is the number
out of which the combinations are to be formed, and
"the common difference of which is 1, there be taken
"as many terms as there are quantities to be com-
bined, and thefe terms be multiplied into each ather;
and if from the feries 1, 2, 3, 4, &c., there be taken
the fame number of terms, and thefe be multiplied into
. each other ; the quotient arifing from the divifion of
- the firft produ by the fecand, will be the number of
combinations required.

. Now as the number of cards played with at whift

. amounts to §2, and of thefe 13 are dealt to each per-
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fon, we are to find how many different combinations
of 13 can be formed out of §2. Conformably to the
rule, therefore, multiply 52 feverally by 51, 50, 49, and
fo on to 41, which will give 3954242643911239680000
for the produ&t. Then multiply 1,2, 3, &c., to 13,
into each other, and the produ& will be 6227020800. .
The former produt being divided by the latter will
give 635013559600 for a quotient, which is the num-
ber of different ways 13 cards may be taken out of 52,
and confequently the number required.

A queftion, fomething fimilar to this, - though much
more difficult to be refolved, is, to determine the num- -
ber of fifteens that may be.made, as in the game of
cribbage, out of a common pack of 52 cards, which is
found, by computation, to be no lefs than 17264. .

' XIII.
To tell by the Dial of g Watchy ar what Hour any
Pzrﬁn intends to rife..

. DisirE the perfon to fet the hand of the dial ta
any hour he pleafes, to which number, when he has*
informed you what it is, add in your mind 2.

After this, tell him to call the hour the index ftands
at that which he has fixed upon ; and by-reckoning
backwards from this number to the former, it will
brmg him to the hou; required. -

EXAMPLE.
~ Surposk the hour at which he intends to rife be
8, and that he has placed the hand at 5.
- Then, adding 12 ta 5, you bid him call the hour at
which the index ftands, the number on which he
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thought ; and by reckoning back from this humber ¢t@
17, it will bring him to 8, the hour required.

This recreation may alfo be performed as follows s
let 12 cards be placed in a circular order as in fig. I,
fo that an ace may correfpond with a, a duce with B,
and fo on to L and H, the firt of which muft be a
queen, and ftand for 11, and the fecond a king, and
ftand for 12; having done this, fo that you can re-.
colle&t the fituation of the cards, defire any perfon to
put his hand on one of them, and think on the hour at
which he intends to rife ; then, adding 12 to the num-
ber of ‘this card, in your mind, bid him count back-
wards, from the hour he thought on, to this numnber,
and he will come to a card, which, being turned up,
fhows the number required.

x XIV.

Thirty Soldiers baving deﬁrted, Jo to place them in a
Ring, that you may fave any 1§ you pleafe, and it
Sall feem the Effeét of Chance.

THis recreation is ufually propofed thus: 15 chrif
tians and 15 turks being in a thip at fea, in a violent
tempeft, it was deemed necefliry to throw half the
number of perfons overboard, in order to difburden the
fhip, and fave the reft ; to effeck this, it was agreed to
be done by lot, in fuch a manner, that the perfons
being placed in a ring, every ninth man thould be cafk
into the fea, till one half of them were thrown aover-
board. Now the pilot, being a chriftian, was de~
firous of faying thofe.of his. awn perfuafion: how
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sught he therefore to difpofe the crew, fo that the lot
might always fall upon the turks?

This queftion may be refolved by placing the men
according to the numbers annexed to the vowels in
the words of the following vcrfe ;

2 Lo /; ar ,/F )
. n-vyg‘/“ Ciaad ,/z, L e 1o AE B
Po-pu-le-am  Jir-gam Ma-ter Re-gi-na fe-re-bat’
485 21 3 1 12 231 221

from which it appears, that you muft place four of
thofe you would fave firft; then five of thofe you
would punifh. After this, two of thofe to be faved,
and one to be punifhed; and fo on. When -this is
done, you mutft enter the ring, and beginning with the
firft of the four men you intend to fave, count-on to
nine; and turn this man out to be punifhed ; then
count on, in like manner, to the next ninth man, and
turn him out to be punifhed ; and fo an for the reft.

It is reported that Jofephus, the author of the Jewifh
Hiftory, efcaped the danger of death by means of this
problem ; for being governor of Joppa, at the time
that it was taken by Vefpafian, he was obliged to fe-
erete himfelf with thirty or forty of his foldiers in
a cave, where they made a firm refolution to perifh by
famine rather than fall into the hands of the con-
queror ; but being at length driven to great diftrefs,
they would have deftroyed each other for fuftenance,
had not Jofephus perfuaded them to-die by lot, which
he fo ordered, that all of them were killed except him-
felf and another, whom he might eafily dcftroy, or
perfuade to yu:ld to the romans.

4
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¥ XV. e

Three Perfons baving each chofen privately one out of
three Things, to tell them which they have chofen.

LeT the three things, for inftance, be a ring, a
guinea, and a fhilling, and let them be known privately
to yourfelf by the vowels a, ¢, i, of which the firft, 4,
fignifies one, the fecond, ¢, two, and the third, 7, three.

Then take 24 counters, and give the firft perfon 1,
which fignifies a, the fecond 2, which reprefent ¢, and
the third 3, which ftand for 7; -then, leaving the
other counters upon the table, retire into another
room, and bid him who has the ring take as many
counters from the table as you gave him ; he that has
the guinea, twice as many, and he that has the fhilling
four times as many.

This being done, confider to whom you gave one
counter, to whom two, and to whom three; and as
there were only twenty-four 'counters at firft, there
muft neceflarily remain either 1,2,-3, 5, 6,0r 7 on the
table ; or otherwife they muft have failed in obfcrvmg
the diretions you gave them.

But if either of thefe numbers remam, as tbey

~ought, the queftion may be refolved by retaining in
your memory the fix following words:

Salve certa anima femita vita quies,
I. . 2 3 5. 6. 7.
As for inftance, fuppofe the number that remained
was 5; then the word belonging to it is femita; and
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as the vowels in the firft two fyllables of this word,
are ¢ and 7, it fhows, according to the former direc-
tions, that he to whom you gave two counters has the
ring, he to whom you gave three counters the gold,
and the other perfon, of courfe, the filver, it being the
fecond vowel which reprefents 2, and the third which

J;epre[ents 3.
¥ XVI,

Lo tell the Number of Pips upon any two Cards, which a
Perfm fhall draw from a whole Pack.

THE fmall cards are to be reckoned according to
the number of their pips, and each piftured card for
ten. ‘This being agreed upon, let the perfon add as
many more cards to each of thofe he has drawn, as
will make up it’s number 25. Then take the remain~
ing cards in your hand, and feeming to fearch for fome
particular_' card, tell them over privately to yourfelf,
and their number will be the amount of the two cards
drawn,

For example; fuppofe the perfon had drawn a2 10
and a 7; he muft then add 15 cards to the firft, to
make the numbér 25 ; and 18 to the laft, for the fame
reafon. Then as 15 and 18 make 33, and the two
cards themfelves 35 ; if this be deducted from 52, the
number of the whole pack, it will leave 17, which
muft be the number of the remaining cards, and alfo of
the two cards drawn. .

This recreation may be performed without your
touching the cards, thus:---let the perfon who has
drawn two cards deduct the numbers of each of.them
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from 26, and after adding the remainders together, de-
fire him to tell you the amount, which you privately
dedu& from 52, and the remainder will be the amount
of the two cards.

But as the number 26 may lead to a difcovery of
the principle, on account of it’s being half the pack,
you may take any other number between 10 and 26 at
pleafure, as for inftance, 24 ; then if you add 4, which
is the double of the two you took from the 26, to the
remainder, the difference between that fum and 52
will be the amount of the two cards, as before, and in
this way you may diverfify the recreation every time
‘it is repeated, :

¥ XVII.
Ao difcover the Number of Pips on any Number of Cards
which a Perfon bas privately taken from the whole
Pack.

* It is firft to be agreed that the ace fhall be 1, the
court cards 10 each, and the others according to their
mumber of pips. )

* Then defire any one to choofe as many cards as he
thinks proper out of the whole pack, and over each of
them to put as many other cards as will make the
number of it’s points 12. , ,

After this, take the remaining part of the pack in
your hand, and feeming to look for fome card among
them, count how many there are, and that amount, if
the number of parcels taken were 4, will be the num-
ber of points on the three bottom cards. If the num-
her of parcels exceed 4, add 13 to the remaining cards .
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for each parcel above 4 ; if it be lefs than four, fub-
trat from the cards remaining 13 for each parcel lefs
than 4.
EXAMPLE.
Suprposk the perfon had chofena 7, a 10, and an
ace. :
Then over the 7, he muft place 5 cards; over the
10, 2 ; and over the ace, II.
After this, he gives you the remaining part of the
pack, which you find confifts of 31 cards.
From this 31, thercfore, you dedut 13, and the re-
mamder, 18, is the number of pips upon all the bottom

cards.
¥ XVIII.

Several Cards being fhown to different perfons, that :acb
of them may choofe ane, to mame that which cach
Perfon bas fixed on.

THERE muft be as many different cards fhown to
each perfon as there are perfons to choofe ; fo that if
there be three perfons, you muft thow to each of them
three cards ; and telling the firft to retain one of thenh
in his memory, you then lay thofe three cards down,
and thow three others to the fecond perfon ; and foto
the third.

This being done, take up the firft perfon’s cards,
and lay them down one by one, feparately, with their
faces uppermoft. You next place the fecond perfon’s
cards over thofe of the firft; and, in like manner, the
third perfon’s cards over thofe of the fecond; fo- that
in each parcel, there may be one card belonging to
each perfon,
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Having done this, afk each of them in which parcel
his card is, and when he has informed you, you may
immediately know which card it is ; for the firft per~
fon’s card will always be the bottom one, the fecond
perfon’s the middle card, and the third perfon’s the
uppermoft one, in that parcel where each fays kis
card is. B

This recreation may be performed with a fingle
perfon, by letting him fix on three, four, or more cards ;
in which cafe 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 fix on one; the
reft of the procefs being then as above,

%, XIX,

A curious Tr:d upon the Cards, called the Tem
" Duplicates.

T AKE twenty cards, and after any one has fhuffied
them, lay them down by pairs, upon the table, with
their faces uppermoft.

Then defire feveral perfons to fix their minds on
different pairs, and remember of what cards they are
compofed.

You then take up all the cards in the fame order
you laid them down; and place them again, one by
one, on the board, according to the order of the letters
in the following table ; beginning with the laft card,
which you will place at the beginning of the firfk row,
theé next card you will place fo as to ftand in the
middie of the third row, the third card the fecond'ina

)
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the firft row, the fourth card the fourth in the famé
row, the fifth in the middle of this row, the fixth at
the end of the fecond row, and fo on.

M v T v S
D E D 1 T .
N o M E N
R o X T [

" Then, by afking each perfon which row, or rows,
the cards he chofe are in, you will be able to point
them out, by only remembering the words of the
above fentence, and the order of the letters of which
they-are compofed.

Thus, for example, if he fay they are in the firft
row, you know that they muft be the fecond and
fourth cards, becaufe the letter U occurs twice in
that line.

If he fay one is in the fecond row, and the other
in the fourth, they muft be the fourth cards of thofe
rows ; as .is obvious from the recurrence of the letter
I; and fo of any other pair. :

4 XX, .
A Number of Names being written on Jeveral Cards,
2o tell the pamadar Namt wbub any Perfon has
thought on.

TAKE exght eards, and write eight different namcs
on ea::h of them, obferving only, that the laft nameon -
sach card muft begin with onc of the letters of the

4
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word DISCOVER, which letters, in the order they
ftand, anfwer to the Nos 1, 2, 3, 4, 5, 6, 7, 8.

On eight other cards, write the fame names, with
this reftriction, that the firft name, on each of them,
muft be taken from that card of the other parcel, the
Iaft name of which begins with p, the fecond name
from that of which the laft name begins with 1,
and fo on.

Then let any one choofe a card out of the firft
eight, and, after he has fixed on a name, give it to
you again; when you muft carefully note the laft
name on it, and retain the number anfwering to the
letter it begins with in your mind.

You then take the other eight cards, and, after
fhuffling them, fhow them to the perfon, one by
one, and defire him to look for the name he has
chofen,

When he fays he has found it, you muft look for
that name which is the fame in number ffom the
top with the number of the card he took from the
other parcel, and it will be the name he fixed on.

Thus, for example, fuppofe he took out the card
that had the word Orpheus at the bottom of it,
which, according to the order of the letters in the word
DISCOVER, - is the fifth;- then whatever word he
fixed upon (Hebe for inftance) muft neceffarily be the
fifth upon the card on which it is found in the othet

parcel,
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Order of the Waerds in the firft Eight Cards,

Corydon Pomona Arachne Pyramus
Andremeda Ariadne Deucalion  Polyhymnia
Silenus Danae Galatea Circe
Acis Narciffus =~ Thetis Pfyche .
Proteus "Hercules Nifus Caflandra
‘Thyrfis Philomela  Ganymede  Adonis
Flora Califta Cephalus Icarus
Daphnis Jafon Semele Ceres
Iphigenia ~ A&eon Homer Virgil
Procris Sappho - Polypheme  Priam
Thifbe Alcinous Zineas Andromache
Diana Ulyfles “Hefiod Euryalus
Hebe Atys Cupid Helen
Endymion  Proferpine  Telemachus Pandora
Medufa ‘Dryope Venus Trojlus
Orpheus Vertumnus  Zfon Rhadamanthus
Order of the Words in the laft Eight Cards.

Corydon  Andromeda Silenus Acis
Pomona . Ariadne Danae Narciffus
Arachne Deucalion  Galatea Thetis
Pyramus Polyhymnia Circe Pfyche”
Iphigenia  Procris Thifbe Diana

© Adteon ¢ Sagpho Alcinous Ulyfles
Homer Polypheme  Aneas Hefiod
Virgil Priam Andromache Euryalus
Proteus _‘Thyrfis Plora Daphnis
Hercules Philomela  Califta Jafon
Nifus Ganymede  Cephalus Semele
Caffandra  Adonis Icarus "Ceres
Hebe Endymion Medufa = Orpheus
Atys Proferpine  Dryope Vertumnus
Cupid Telemachus Venus Efon
Helen Pandora Troilus Rhadamanthus

Inftead of eight cards, you may, by adding duplicates to each, have
fixteen in each parcel, which will make the recreation appear the
more myfterious, without in the leaft embarrafling it, as you have no-
thing to remember but the lat name on each card. Or, inftead of
names, you may write queftions on one parcel, and apfwers on the

CFe



I 35 ]
XXI.
Ta place nine Cards, in three Ranks, [o that all the
Lips of each Rank, taken either lengthwife, breadths
Wife, or diagonally, mqy make the fame Sum.

4 1.9 ] 2
3 5 7
t 8 1 6

TAKE an ace of any fuit, and the next eight cards
in order, and place them as in the figure; and they
will be diftributed as required.

This is called a magic fquare, from the great vene-
ration it was ‘held in by the Egyptians, and other
eaftern nations, who attributed many virtues to num-
bers difpofed in this way. But, as they:are now con-
fidered only as .ingenious recreations, anoth¢r inftance
or two of this kind will be fufficient. v

The firft twenty-five numbers, difpofed in the form
of 2 magic fquare, fo that the fum of any rank fhall be
65, is fhown in the following figure.: ’

| 24 7 20 3

4 | 12 { 25 8"16

7] sl o

‘410 | 18] .1 | 144 22

1as] 6wl 2|5
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Again, the firft 100 numbers difpofed in the form
of a magic fquare, fo that the fum of any rank fhali
. be 505, is thus:

11o]9z|93| 71 5}96 +] 98199} 1

11|19} 18184858687 ]13]12 9o'

17129128 |77]76|75 24| 23] 22|80

70162 |63]|37]36|35]34|68]69]31

Ja4r|sz)53)44]46)45]|47]58])59]|60

51142 43154]|56]55157]48]49]50

40| 32|33|67]|65]|66|64]38|39]61"

30179 78127{26|25|74|73)72]21

818 |88 |14 15}16]17]83]82]20"

100] 9| 8lo4|95] 6}97| 3] 2|o

There are feveral methods of filling up magic
{quares, but there is no one eafier than the following,
for any odd number of terms in the arithmetical pro-
greflion, I, 2, 3, 4; &c. Place the leaft term, 1, in the
cell immediately under the middle, or central one, and
the reft of the terms, in their natural order, in a
defcending diagonal direion, till they run’off, either
at the bottom or on the fide. When the number runs
off at the bottom, carry it to the uppermoft cell, that
is unoccupied, of the fame column as it would have
fallen in below, and then proceed defcending diagonal-
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avife again as far as you can, or ¢ill the ntmbers
‘either run off at bottom or fide, or are interrupted by :

arriving at a cell already filled. "Now when any num-
ber runs off at the right-hand fide, bring it to the
fartheft cell on the left-hand of the fame row or line
‘it would have fallen ‘in towards the right-handy and
when the progrefs diagonalwife is interrupted by meet~

ing with a cell already occupied by fome.other num-:
ber, then defcend diagonally to the left frem this cell i

#ill you meet with an empty one, where enter'it, and ;

thence proceed as before. Both the fquares of edd
#sumbers here given are filled up in this method.
« XXII.

How to part an Eight-Gallon Bottle of Wine equally |
between two Perfons, ufing only two sther Bottles, one |

of Five Gallons, and the other of Three,

THis queftion is ufually propofed in the following
‘gnanner : A <certain perfon having an eight gallon
bottle filled with excellent wine, is defirous of

'making a prefent of half of it to one of his friends ;|

but as he has nething to meafure it out with but two
other bottles, one of which contains five gallons, and
‘the ether three, it is required to find how this may be
accomplithed.

In order to anfwer the queftion, let the eight

gallon bottle be called A, the five gaton bottle =, |

and the three gallon ¢ 5 then, if the liquor be poured
wout of one bottle into another, according to the

manner denoted in either of the twe following |

< &

.
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examples, the propofed- conditions will be aa-
fwered. ‘

8 s5- 3 8 5 3
A B C A B C
8 o o 8 o) o
3 5 o 5 o 3
3 2 3 5 3 o
.6, 2 o 2 3 3
6 o 2 2 5 I
X 5 2 7 o ¢
I 4 3 7 I o
.4 .4 o 4 I 3
XXIII.

A Quantity of Eggs being broken, to find how many
there were, without remembering the Number.
AN old woman, carrying eggs to market in a bafket,
"met an unruly fellow, who broke them. Being
taken before a magiftate, he was ordered to pay for
_them, provided the woman could tell how many fhe
) had; but fhe could only remember, that in counting
them into the bafket by twoes, by threes, by fours,
_by fives, and by fixes, there always remained one;
but in counting them in by fevens, there were none
remaining. Now, in this cale, how was the number
to be afcertained ?
This is the fame thing as to find a number, whnch
. being divided by 2, 3, 4, 5, and 6, there fhall remain
1, but being divided by 7, there fhall remain nothing; -
and the leaft number, which will anfwer the condi-
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tions of the queftion, is found to be 301, which was
therefore -the number of eggs the old woman had in-
her bafket.

XXI1V.

To ﬁnd the leaf? Number of Weights that will fweng"
Jfrom One Pound to Forty. :

THI1s problem may be refolved by means of the
geometrical progreflion, 1, 3, 9, 27, 81, &c. the pro-
perty of which is fuch, that the laft number is twice
the fum of all the reft, and one more; fo that the
number of pounds being forty, which is alfo the fum
of 1, 3, 9, 27, thefe four weights will anfwer the
purpofe required. -

Suppofe it was required, for example, - to weigh-
eleven pounds by them: you muft put into- one fcale.
the one-pound weight, and into the other the three
and nine-pound weights, which, in this cafe, will
weigh only eleven pounds, in confequence of the onc-
pound weight being in the other fcale ; and therefore,
if you put any fubftance into the firft fcale, along with
the one-pound weight, and it ftand in equilibrio with
the 3 and g in the other fcale, you may conclude it
weighs eleven pounds.

- In like manner, to find a fourteen-pound weighs,
put into one of the fcales the one, three, and nine-
pound weights, and into the other thatof twerity-feven
pounds, and it will evidently outweigh the other three
by fourtecn pounds; and fo on for any other weight.

c3
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,_ XXV,
How t difcover wbatbzrbadpi:c: of Miney. be good or-
aa.

TaAKE another piece of the fame metal, of equal
weight with the former, and tye both of them with
a piece of thread, or a horfe-hair, to fcales of an exa&
balance, fo that the two pieces may fall into a veflel
of water. 'Then, if they be of equal goodnefs, they
will be perfetly in equilibrio in the water, as well as
in the air; but if the piece in queftion be lighter in
the water than the other, it is a certain proof that it
has been mixed with a bafer metal, of lefs fpecific:
gravity: and ¥f the piece to be tried is filver, it’s
weighing heavier than the other in water is alfo a
proof of it’s having been mixed with a metal of a greater
fpecific gravity, fuch, for inftance, as lead.

XXVI.
"To break a Stick which refts upon two Wine Glaffes,
without injuring the Glaffes.

Taxe a ftick, A B, FIG. 2, of about the fize of a
common broomftick, and lay it's two ends, A B,
which ought to be pointed, upon the edges of two
glaffes, placed upon two tables of equa} height, fo
that it may reft lightly upon the edge of each glafs.
Then take a kitchen poker, or a large ftick, and give
the other a fmart blow, near the middle point ¢, and-
the ftick A B will be broken without in the leaft in~
juring the glaffes : and, even if the glaffes be filled
with wine, not a drop of it will be fpilt, if the opera-
tion be properly performed.
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But, on the contrary, if the ftick were ftruck. o
the under fide, fo as to drive it up into thq au', the ‘
glafles would be infallibly broken. .
XXVIL
A number of Metals being mixed together in one Mafs,
to find the Quantity of each of them.

Vrrruvius, in his ArchiteCture,. reports, that
Hiero, king of Sicily, having employed an artift to -
make a crown of pure gold, which was defigned to be
dedicated to the gods, fufpected that the goldfmith had
ftolen part of the geld, and fubftituted filver in the
place of it: being defirous of diicovering the cheat,
he propofed the queftion to Archimedes, defiring to-
know if he could, by his art, difcover whether any
other metal were mixed with the gold. This celebrated
" mathematician being foon afterwards bathing himfelf,

- obferved, that as he entered the bath the water afcended
and flowed out of it; and as he came out of it the
water defcended in like manner ; from which he in-
ferred, that if a mafs of pure gold, filver, or any other
metal, were thrown into a veflel of water, the water
would afcend in proportion to the bulk of the metal,
Being intenfely occupied with the invention, he
leaped out of the bath, and ran naked through the
ftreets, crying, ¢ I have found it, I have found it.”

The way in which he applied this circumftance to
the folution of the queftion propofed was this: he pro-
cured two maffes, the one of pure gold, and the other
of pure filver, each equal in weight to the crown, and |

c 4 |
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eonfequently of unequal magnitudes; then immerfing
the three bodies feparately in a veflel of water, and
collefting the quantity of water expelled by each, he
was prefently enabled to detet the fraud; it being
obvious, that if the crown expelled more water than
the mafs of gold, it muft be mixed with-filver or fome
bafer metal. Suppofe, for inftance, in order to-apply
it to the queftion, that each of the three mafles weighed
eighteen pounds ; and that the mafs of gold dif-
placed one pound of water,  that of filver a pound
and a half, and the crown one pound and a quarter
only: then fince the mafs of filver difplaced half a
pound of water more than the fame weight of gold,
and the crown a quarter of a pound more than the
gold, it appears, from the rule of proportion, that
half a pound is to eighteen pounds, as a quarter of a
pound is to nine pounds; which was, thercfore, the
quantity of filver mixed in the crown.

 Since the time of Archimedes feveral other methods
.have been devifed for folving this problem; but the
moft natural and eafy is that of weighing the crown
both in air and water, and obferving the difference. -

XXVIIL.

To make & mutual Exchange of the Liquor in two
Bottles, without ufing any other Velfel.

T AKE two bottles, which are as nearly equal as
poffible, both in neck and belly, and let one be filled
with oil, and the other with water ; then clap the one
that is full of water dexteroufly upon the other, fo that
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the two necks fhall exaltly fit each other s and as the
water is heavier than the oil, it will naturally defcend
into the lower bottle, and make the oil afcend into it’s
place.

- In order to invert the bottle. of water without fpil-
ling the contents, place a bit of thin writing paper
over the mouth of the bottle, and when you have
placed the bottle in the proper pofition, draw out the
paper qmckly and fteadily.

XXIX.
How to make a Peg that will exaltly fit three different

Holes,
"~ LeT one of the holes be circular, the other fquare,
4nd the third an oval; then it is evident, that any
cylindrical body, of a proper fize, may be made to
pafs through the firft hole perpendicularly ; and if it’s
length be juft equal'to it’s diameter, it may be paffed
horizontally through the fecond, or fquare hole ; ‘alfo,
if the breadth of the oval be made equal to the diameter
of the bafe of the “cylinder, and it’s longeft diameter
equal to the diagonal of it, the cylindér, being put in
ob}iquely, will fill it as’exacly as-any of the former.

. XXX
T place three Sticks, or Tobacco Pipes, upm a [a&lz,
“in fuch a Manner that they may appear ta be unfup-
ported by any Thing but tbemﬁlw:

. TAkE one of the fticks, or pipes, A B, ﬁé. 3,
and place it in an oblique pofitiony. with one of it’s
5
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ends, B, refting on the table ; then put one of the other
fticks, as ¢ D, acrofs this in fuch a manner that one
end of it, D, may be raifed, and the other touch the
table at 0. Having done this, take the third ftick E,
and complete the triangle with it, making one of it’s
ends E reft on the table,. and running it under the
fecond, ¢ D, in fuch a manner that it may reft upon
the firft, ‘A B, then will the three flicks, thus glaced,
mutually fupport each other; and even -if a fmall
weight be laid upon them, it will not make them fall,
but ﬁrengt_hen and keep them firmer in their pofition.

XXXI.

Haw to prevent a heavy Body from ﬁzllmg, by adding
another heavier Body to it on that Side towards which .
it inclines.

* ON the edge of a {helf or table, or any other
horizontal furtace, lay a key, c b, fig. 4, in fuch a
manner, that being left to itfelf, it would fall to the
ground ; then in order to prevent this, take a crooked
fick D ¥ G, with a weight H at the end of it; and
having inferted one end of the ftick in the open part of
the key, at b, let it be fo placed, that the weight H
may fall perpendicularly under the edge of the table,
and the body by thefe means will be eﬁ'e&ually pre-
vented from falling.

The fame thing may be done by hanging -a wenght
at the end of a_tobacco pipe, a ftick, or any other
body, the beft means of accomplithing which wxll be
eafily known by a few trials.
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XXXIX.

To make a falfe Balance, that fhall appear perfeitly jufft
when empty, or when loaded with unequal Weights,

TAKE a balance b ¢ E, fig. 5, the fcales and arms

of which are of fuch unequal weights and lengths,

_ that the fcale A may be in proportion to the fcale B,

-as the length of the arm ¢ £ is to the length of the

arm ¢ D; then will the two fcales be exaltly in

* equilibrio about the point c; and the fame will

be the cafe, if the two arms ¢ b, ¢ E, are of equal

length, but of unequal thicknefs, provided the thick-

nefs of ¢ pis to that of ¢ E, as the weight of the
fcale B is to that of A.

For example, fuppofe the arm ¢ p is equal to three
ounces, and the arm ¢ E, to two, and that the fcale
B weighs three ounces, and the fcale A two ; then the
balance, in this cafe, will be exa&ly true when empty;
and if a weight of two pounds be put into the fcale a,
and one of three pounds into 8, they will ftill continue
in equilibrio. But the fallacy in this, and all other
cafes of the fame kind, may be eafily dete&ted by fhift-
ing the weights from one fcale to the other.

XXXIIL
How to lift up a Bottle with a Straw, or any ather,
Slight Subflance.

TAKE aftraw, A B, .fig. 6, which is not broken
or bruifed, and bend one end of it into a {harp angle
A B ¢; then if this end of the ftraw be put into the
bottle, fo that the bent part of it may reft agamﬁ cither

cb6
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of it’s fides, you may take the other end in your hand,
“and lift up the bottle by it without breaking the ftraw ;.
and this will be the more eafily done according as the:
‘angular part of the.ftraw approaches nearer to that
which comes out of the bottle. o

XXXIV.

How to makg a Cone, or Pyramid, move upon a Table
without prmg: or any other artificial Means.

TaxkEa cone, or pyramul, of paper, or any other light
fubftance, and put a beetle,, or fome fuch fmall infeét,
“privately under it ; then, as the animal will naturally
‘endeavour to free, itfelf from its captivity, it will
move the cone towards the edge of the table, and as.
foon as it comes_there, will imimediately return for
fear of falling; and by moving backwards and for-
‘wards in this manner, will occafion much dwerﬁon to

thofe who are 1gnorant of the caufe..

XXXV

Ta make a Pen, which holds one hundred Sheep, lw[ti
. double the Number, by only adding two Hurdles mores

In the firft pen, or that. which holds one hundred
fheep, the hurdles muft be fo. difpofed that there fhall
be only one: at tlie top and bottom, and the reft in.
equal numbers on each fide; then-it is obvious,. that-
if one-hurdle more be placed at each end,. the fpace:
enclofed muft neceflirily be double the former, and:
confequently will hold twice the nusmber of fheep.
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XXXVI.

To make a Perfon choofe any Card you pleafe, and to t:il
him the Card he has chofen.

SPREAD a pack of cards before any perfon in com-
‘pany in fuch a manner that one of the pictured cards,,
‘or fome other remarkable one, only thall be com-.
‘pletely vifible ; then defire him to think of any card
e pleafes ; and when he has made his choice, you
may fafely tell him, that the pictured card is the one
he thought on ; for as no other could ftrike his eye, it
was fearcely poffible for him to make a différent
choice; but if he fhould, you may pretend to have
made fome miftake, and, after a time, try the experi-
ment with fome other perfon in company.

XXXVII.

To difcover- any- Card- in. the Pack by it’s Weight or
Smell.

~ DEsIrE any perfon in company to draw a. card:
from the pack, and when he has looked at it, to re-
turn itto you with the face downwards ; then pretend-
ing to weigh it nicely, take notice of any particular
mark on the back of the card, which having done,
put it among the reft of the cards, and defire- the perx.
fon to fhuffle them as much as he’ pleafes ; then, give
Ing you the pack, you pretend to weigh each card a3
before, and proceed in this manner till you have dul
eovered the card ke has chofen, '
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XXXVIIL
A Trick on the Cards, called the two Convertible Aées:.

By means of a little foap, fix a heart on the ace of”
clubs, and a club on the ace of hearts,. in-{uch a. man—
ner that they will eafily flip off. Show thefe two aces
to the company,. and taking the ace of clubs in your
hand, defire a perfon to- put his foot upon.it, and as
you place it on the ground,. draw:away the club in as:
fecret a-manner as poffible. In like manner place the:
feeming ace:of hearts under the foot of another perfon..
You thén command,. with as much ceremony as you.
choofe,. the two. cards to change. their places;. and
upon the perfons taking up their cards,. they will have:
ocular demonftration that your commands have. been.
obeyed.. _ v

A fimilar experiment may be pralifed with the:
feeming ace of hearts only, as follows : after. thowing;
a perfon the card, let him hold one end of it at the.
fame time. you have hold of the other ;. and while you:
‘amufe him by difcourfe, or fome. other way, flide off
the heart, and then laying the card on the board, with-
it’s face downwards, knock under. the table, and com--
mand it to change to the ace of clubs; which, upon:
it’s being taken up, will be found to be the cafe..

XXXIX.
A curious Trick of Legerdemain, called the two Convers-
tible Goins.

TAKE two guineas, which may be counterfeits,
and two fhillings, and grind part of them away on

4
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éne fide only, fo that they may be-about half the conws
mon thicknefs, and quite thin at the edge. Then
rivet a guinea and a thilling together, and lay one of”
thefe double pieces, with the fhilling. uppermoft, om
the palm of your hand, at the bottom of your three
firft fingers, and the other piece, with the guinea up-.
permoft, in like manner on the other hand.. Having
done this, bid the company take notice in which hand:
is the guinea, and in which the fhilling; and as you
fhut your hands turn the pieces dextroufly over,, and:
when you open them again, the fhilling and the:
guinea will appear to have changed places.

This, perhaps, may appear to be a very trifling-
trick, and fo it certainly is when known ; but by de-.
ceptions fimilar to this, Brcﬂaw, Jonas,, and others,

excxte umverfal admifation, -

: - XL. ,

An ingenious Recreation called the Two Communicative
Bufis.

" ‘T akE two heads of plafter of Paris, and place them
on pedeftals on the oppofite fides of a room. Then
take a tin tube of an inch in diameter, and let it pafs
from the ear of one head through the pedeftal, and
under the floor, to the mouth of the other, obferving
that the end of the tube, which is next the ear of one
head, fhould be confiderably larger than that which
comes to the mouth of the other.

" The whole being fo difpofed, that there may be no
fufpicion of a communication, let any perfon fpeak
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with a Iow voice into the ear of one buft, and the found
will be diftintly heard by any one who fhall place his
ear to the mouth of the other; and if there be two
tubes, one going to the ear, and the other to the
mouth- of each head, two perfons may converfe
together, by applying their mouth and ear recipro-
cally to the mouth and ear of the bufts, without being
heard by any other perfons in the room.

XLI.

Anather Recreation of the fame Kind, called the Oracu-
lar Head.

Prack a buft on a pedeftal in the corner of a room,
and let there be two tubes, one of which goes from the
mouth, and the other from the ear of the buft through
the pedeftal and floor to an under apartment.

Then if-a perfon be placed in the under room, by
applying his ear. ta one of the tubes as faon as a proper
fignal is given, he will hear-any queftion that is afked,
and can immediately return an anfwer;. and if wires
be made to go from the under jaw and eyes of the
buft, they may be madeto move at the fame time, and
by thele means appear to.deliver the anfwer.
~ It was by a contrivance of this kind that Don An-
thonio de Moreno fo much aftonithed the celebrated
knight of the woeful countenance.and his facetious
fquire Sancho Panza, by refolving certain doubts pro.
pofed by the former concerning his adventures inthe
cave of Montefinos, and the difenchantment of my
lady Dulcinea.. '
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: XLII. :
How to ma}e a Piece of Metal, or any atber heavy Body,
[wim upon the furface of Water, like a Cork,

~ THE fpecific gravity of water is inferiour to that
of metals, and confequently water, abfolutely fpeak-
ing, cannot fupport a ball of iron or lead ; but if this
ball be flattened, and beaten out to a very thin plate,
it will, if put foftly upon ftill water, be prevented
from finking, and will fwim upon it’s furface like any
light fubftance. In like manner, if a fine fteel needle,
-which is perfeétly dry, be placed gently upon fome
ftill water in a veflel, it will float upon the furface
without finking.

~ But if you would have a metallic body of Iarge di-
menfions to {wim upon water, you muft reduce it inta
a thin concave plate, like a kettle, in which cafe, as
the air it contains, together with the body itfelf,
weighs lefs than the fame bulk of water, it cannot
poflibly fink ; as is evident {rom large wippes boats, .
or pontoons, by which whole armies ax¢ frequently
paﬂ'cd over rivers without danger,

And if this concave metallic veflel be placed upon
the water with it’s mauth downwards, it will fwim as
before, and the cox)_tained “air will keep the bottom of
it from being wet: for that the water will not rifg
into any hollow veffel which is immerged into it, may
'be made evident thus ;—Take a glafs tumbler, and
plunge it in water with it’s mouth downwards, and
you will finds when you take it out, that the infide of
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the veflel is perfedtly dry, fo that if a live coal were
put there, it would not be extinguithed.

XLIII.
A curious Experiment to prove that Two and Two do
not make Four,

Taxke a glafs veflel with a long narrow neck,
which, being filled with water, will hold exatly a
quart ; then put into this veflel a pint of water, and a
pint of acid of vitriol, and you will prefently perceive,.
that the mixture will not fill the veflel; as it did when
a quart of water only was put into it. The acid of:
vitriol muft be put in gradually, by little-and little at.
a time, mixipng. each portion with the water. before yow:
add more, by thaking the bottle, and leaving the mouth
of the bottle open, otherwife the bottle will burft.
The mixture in this cafe alfo poffefles a confiderable.
degree of heat, though the two ingredients, of them-.
felves, are perfe&ly cold ; and this phenomenon is not.
to be acediinted for; by fuppofing that the acid of
vitriol is redeived in the pores of the water, for then,
a fmall portion of acid might be diffolved in a large
portion of water, without augmenting it’s bulk, which.
is known not to be the cafe; but the very form of the:
bodies in this experiment is changed, there being, as
Dr. ‘Hook, who firft noticed the fal; obferves, an:
atual penetration of dimenfions. Chemiftry alfo fur-
nifhes a number of other inftances, which fhow, that
two bodies, when mixed together, poﬂ'efs lefs fpace:
than when they are feparatc..
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_ XLIV.
Ar ingenious Mithed of fecret Writing, by means of
Girrefponding Spaces.

'\ TAxE two pieces of pafteboard,, or ftiff paper, out
of which cut a number of oblong figures, at different
diftances from each other, as in the following ex—
ample. Keep one of thefe pieces for youtfelf, and’
give one to your correfpondent ; and when you are
defirous of fending him any fecret intelligence, lay the:
pafteboard upon a fheet of paper of the fame fize, and
in the fpaces which #re cut out, write what you would
have him only to underftand, and fill up the inter-
mediate parts of the paper with fomething which makes
with thefe words a different fenfe. Then when yous
correfpondent receives this letter, by applying it to
his pafteboard, he will be able to comprehcnd your

meaning.
ExaMpPLE,

[Tthall be ] much obliged to you, as reading
[alone} engages my attention [at] prefent, if
you will fend me any of the E_l_?_h_?] volumes of the
Spetator ; I hope you will excufe @ freedom,
but for a Winter’s [evening | 1 [dont | know a bet~."
ter entertainment. If I [ fail | to return it foon, never

truft me for the time | to come. [

Note. A paper of this fort may be placed four dnf‘
ferent ways, either by putting the bottom uppermoft,
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or by turning it over, by which means the fuperfluous
avords may be more eafily adapted to the fenfe of the
others. And in either of thefe cafes, this will be
found a very eligible cipher, being more free from fufpi-
cion than any other; but in general it will only do
for fhort meflages.
' XLV,
A curious Experiment, which depends on an optical
Hlufion.

~ ON the bottom of the vellel, A 1 B p, fig. 7, place
three pieces of money, as a half, crown, a fhilling,
émd a fixpence, the firft at £, the fecond at ¥, and the
third at . Then let a perfon be placed with his eye
at H, fo that he can fee no farther inta the veffel than
1; and tell him, that by pouring water into the veflel,
you will make him fee three different pieces of money,
which he may obferve are not poured in with the
water. ) . ‘
_ For this purpofe, defire him to keep himfelf fteady,
in the fame pofition, and pouring the water in gently,
that the pieces of money miay not be moved out of
their places, when it comes up to K, the piece G will
become vifible to him ; when it comes up to L, he
will fee the two pieces G and F ; and when it rifes to
M, all the three pieces will become vifible ; the caufe
of which is owing to the refraltion of the rays of
light, in their paflage through the water; for while
the veflel is empty, the ray u 1 will proceed in a
ftraight line ; but in proportion as it is filled with
wrater, the ray will be bent into the feveral dire&tions
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NG, 0F, P E, and by thefe means the pieces are
-rendered vifible.
. XLVL
4 curious Experiment of nearly the fame Kind as the
laf}, called Optical Augmentation.

TAKE a large drinking glafs, of a conical figure,
and having put a fhilling into it, fill the glafs about half
full with water ; then place a plate on the top of it,
and'turn it quickly over, fo that the water may not
‘get out. This being done, look through the glafs,
and you will now perceive a piece of money of the
fize of half a crown; and fomething higher up,
another piece of the fize of a fhilling. But if the glals
be entirely filled with water, the large piece at the
bottom only will be vifible.

This phenomenon is occafioned by your feemg the
piece through the conical furface of the water, at the
fide of the glafs, and through the flat furface at the top
of the water, at the fame time; for the conical fur-
“face dilates the rays, and makes the piece appear
larger, while the flat furface only refraéts them, and
occafions the piece to be feen higher up in the glafs,
but ftill of it’s natural fize.

XLVIL. ‘
- Another curious Experiment called Optical Subtraction,

AcGAINST the wainfcot of a room fix three fmall
-pieces of paper, as A B c, fig. 8, about a foot and'a
half or two feet afunder, at the height of your eye;
and placing youfelf direétly before them, abeut five
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times the diftance from them that the papers are from
each other, fhut one of your eyes, and leok at them
with the other, and you will then fee only two of
.thofe papers, fuppofe A and B ; but altering the pofi~
tion of your eye, you will now fee the third, and one
of the firft, fuppofe A ; and by altering it’s pofition 2
fecond time, you will fee B and ¢, but in nc}ther
<afe all three of them together.

The caufe of this phenomenon is, that one of the
three pencils of rays, which come from thefe objedts,

. falls on the optic nerve at p; whereas to produce
diftinét vifion, it ds neceflary that the rays of lxght fall
on fome part of the retina E, ¥, G, H.

From this experiment, the ufe of having two eyes
may be eafily perceived; for he that has enly one,
«an never fee three obje&s placed in this pofition; or
all the parts of one obje&, of the fame extent, without
altering the fituation of his eye.

- XLVIII. ~
-ufn Optical Experiment, [howing bow to produce am
artificial Rainbog.

In any room which has a window facing the fun,
Hufpend a glafs globe, filled with water, by a ftring
which runs over apulley, fo that the fun’s rays may
Al dire@ly upon it; then drawing the globe gradu-
ally up, when it comes to the height of about forty
degrees aboye the herizen, you will fee, by placing
yeourfelf in'a proper fituation, the glafs tinged with a
purple coleur ; and by drawing it gradually higher up,
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wthe other prifmatic colours blue, green, yellow, and
zed, will fucceflively appear ; but after this they
will all vanifh, till the globe is raifed to about fifty
«degrees, when they will again be feen, bat in an in~
wverted order, the red appearing firft, and the blue, or
wiolet, laft; and when the globe comes up to little
amore than fifty-four degrees, they will intirely vanifh,
- Thefe appearances ferve to illuftrate the phenomena
of natural rainbows, of which there are generally
two, the one being about eight degrees above the
other, and the order of their colours inverted, as in
this experiment : the red being the uppermoft colour in
the lower bow, and the violet in the other.
An artificial Rainbow may alfo be produced as follows

Take fome water in your mouth, and turn your
dack to the fun; then if it be blown forcibly out
againft fome dark or fhady place, you will fee the
drops formed by the beams of the fun inte an apparent
«ainbow, which, however, foon vanithes.

XLIX,
A curions Optical Tlufion, produced by Means of a con-
cave Mirror.

T AKE a glafs bottle A B ¢, fig. 9, and fill it with
water to the point B; leave the upper part, B c,
empty, and cork it in the common manner; place
this bottle oppofite a concave mirror, and beyond it’s
~focus, fo that it may appear reverfed; then if you
place yourfelf ftill farther from the mirror, the bottle

will appear to you in the fituation a 5 ¢. '
- And in this apparent bettle it is remarkable that the
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water which, according to the laws of catoptrics, and
.all other experiments of this kind, fhould appear' at
a b, appears, on the contrary, at b y¢, the part'a b
feeming to be entirely empty.

And if the bottle be inverted, and placed before thé
mirror, as in the under part of the figure, it’s image
will appear in it’s natural erect pofition ; but the water;
which is in reality at b ¢, will appear at 2 4.

And if while the bottle is inverted it be uncorked,
and the water fuffered to run gently out, it will ap-
pear, that, while the part B ¢ is emptying, the part
‘@ b in the image is filling ; and if, when the bottle is
partly empty, fome drops of water fall from the bot-
tom A, towards B c, it feems in the image as if there
were formed at the bottom of the part 4 & bubbles of
aic arifing from a to b, whichis the part that feems full.

The circumftances moft remarkable in this experi-

_ament are, firft, not only to fee an objet where it is
not, but al{o whete it’s image is not; and fecondly,
that of two obje&s, which are really in the fame
place, as the furface of the bottle and the water it
contains, the one fhould be feen at one place, and the
other at another ; and alfo that the bottle fhould be
feen in the place of it’s image, and the water where
‘neither it nor it’s image are.

It is, however, to be noted, that if any colouted
liquer be put into the bottle, inftead of water, no fuch
illufion will take place. '

There is one phenomenon more of this kind which
sught not to be omitted, for though it be common
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enough, it is alfo gxtremely pleafing, and ealy to be
performed.

If you place yourfelf bcfore a concave mirror, at a
proper diftance, your figure will appear inverted; and
if you ftretch out your hand toward the miror, you
will perceive another hand which feems to meet and
join it, though imperceptible to the touch.

And if inftead of your hand you make ufe of a drawn
Tword, and prefent it in fuch 2 manner that it’s point
may be dire€ted towards the focus of the rays refletted
by the mirror, another fword will appear, and feem to
~encounter that in your hand. But it is to be obferved,
that to make this experiment fucceed well, you muft
‘have a mirror of at leaft a foot in diameter, that you
may fee yourfelf in part; and if you have a mirror
darge enough to fee your whole perfon, the illufion
will be ftill more ftriking.

L.
How to make a violent Tempeft, by means of artificial
Rain and Hail.

MaxkEe a hollow cylinder of wood, very thin at the
fides, about eight or ten inches long, and two or three
feet in diameter. Divide its infide into five equal
partitions, by means of boards of about fix inches
wide ; and let there be a fpace between them, and the
wooden circle, of about one-fixth of an inch; obferv-
ing, that the boards are to be placed obliquely to each
other.

This being done, put into the cylinder four or five

1] :
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‘pounds of leaden fhot, of a fize that will eafily pats
through the opening left for this purpofe ; then turn

ithe cylinder on it’s axis, and the found of the machine,
when in motion, will reprefent that of rain, which

will increafe with the velocity of the motion ; and if

a larger fort of fhot be ufed, it will produce the found

of hail.

. ' LI
How to read Letters written in arbitrary Charaéiers

called Ciphers.
- THE methods of deciphering are different in dif-
ferent languages : but by obferving the following
rules, you may foon make out any common cipher,
written in Englith, 4
1. Obferve the letters or charaCers that moft com-

_monly occur, and fet them down for the fix vowels,
including y ; and of thefe the moft frequent will ge-
nerally be ¢, and the leaft frequent .

2, The vowels that moft frequently come together
are ¢ a, and o u. :

. 3. The confonant moft common at the end of words
is 5, and the next frequent are r and ¢,

4. When two fimilar cheialers come together,
they are moft likely to be the confonants f; /, or f:, or
the vowels ¢e or o0,

5. The letter which precedes or follows two fimilar
charalters, is either a vowel, or. /, m, n, or 7.

‘6. Begin firft with the words that confift of a fingle

. letter, which will be either.a, 7, or o.

7. Then take the words of two letters, one of
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aghich will be a vowel ; and of thefe words the moft
frequent are an, to, ke, by, of, on, ory no, fo, as, at, if,
iny isy ity he, me, my, us, we, am.

8. In words of three letters, there are moft com-
monly two confonants ;-and of thefe the moft frequent
are, the, and, not, but, yet, fory tho, now, why, all, yzu, .
Jbey bis, hery oury wwhoy, may, can, did, was, are, has,
bad, let, one, two, fix, ten, 8c.

9. The moft common words of four letters are this,
thaty then, thus, witd, wheny from, here, fome, moft,
none, they, them, whom, mine, youry [elf, muft, will,
have, beeny were, four, five, nine, &c.

10, The moft ufual words of five letters are, there,
thefe, thofe, which, where, while, fince their, foall,
might, could, would, ought, three, feven, eight, &c.

11. Words of two or more {yllables frequently be-
gin with double confonants, or with a prepofition,
which confifts of a vowel joined with one or two con-
donants, The moft common double confonants are
bl, bry dry fl, fry gl g1 phy ply p1s /By 05 J1s thy try wh,
wr, &c.; and the moft common prepofitions are, com,
cory dey dis, ex, im, in, inty mis, pary prey pro, re, fub,
Sup, ury &c.

12. The double confonants moft frequent at the
-end of long words are, ck, ld, If, mn, nd, ng, rly rm,
rny rpy rty fm, fR, xty &c. s and the moft common termi-
mations are ed, en, et, esyex, ing, ly, fon, fion, tmx, a&lz,
encey ent, ment, fuly lefsy nefs, &c.

. The following is an example of .a letter of this
kind, written, as it is wufual, in arbitrary charater:.
Dz
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which may be eafily deciphered by obferving the fore-
going rules.
TAXOOXLATATITIA+ ANKE
~N=TN+QL+AQQN E = =
—X+O0XonxeoAoo+vy
Q4+f¥T+=N—+4+TA4+ LAT + N

=TA+®XTAZH+QTYT +1E
O®TrsAQTNT A+ ANZE
= AOZONVH+IONI Q1 —
+I1A—+ETN—+LAXO
ONZ=—= QXY + —T )N —
EX4+T— AL+ QT AXD
Xora+oxLarraar +x

TA+—=VAS+DEagN—=20ZIN
+ DEBOPEXT +

To décipher a writing of this fort, you muft firft
look for thofe characters which moft frequently occur,
and fet them down for the vowels as before; then ob-
ferve the fimilar charaGers which come together, but
remember that two fuch chara&ers may belong to two
words. You are next to remark the combinations of
two or three of the moft frequent charatters, which
will be feme of the words in the 7th and 8th of the
foregoing rules; and by proceeding in this manner
with the reft, you may infallibly difcover, by time
and proper attention, any cnpher written upon thefe
principles,

And the longer any letter of thxs kind is, the more
eafy it is to decipher it, as the repetitions of the cha-
rafters and combinations will neceflarily be more fre-
quent,
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- The contents of the foregoing letter are as follows
but that they, who are defirous of trying their talent at
deciphering, may not read the explanation before the
cipher, the words and letters are here put in an in-
verted order.

evlewt fo ruoh eht ta thgin siht, ledatic

eht fo etag eht erofeb elbmeffa lliw sdneirf

ruo lla. ruoh eht ot lautcnup eb : deraperp
llew emoc dna, ytrebil ruoy niager ot, ylevarb
eid ro, thgin eht si siht, su sekam rehtie taht,
etiuq su seodnu ro.

The Lacedremonians are faid to be the firft in-
ventors of ciphers, or at leaft they were not, to our
knowledge, ufed by any people before them. Their
method was by rolling a narrow parchment round a
wooden cylinder, called a Scytala Laconica, upon
which they wrote their difpatches. It was then taken
off, and fent to the confederate, who had another
roller exaltly of the fame fize, round which he wrapt
the parchment, and then read it’s contents.

LII. '
A curious Hydraulic Experiment, called the Magical
- Bottle. .

Take a fmall bottle, A B, Fig. 10, the neck of
which muft be very narrow, and provide a glafs vef-
fel, ¢ p, the height of which exceeds that of the
bottle about two inches ; fill the bottle, by means of
a fmall funnel, with red wine, and place it in the vef-
! ¢ b, which is to be previoufly filled with water.

®3
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‘T'hen, if the bottle be uncorked, the wine will pre-
fently come out of it, and rife, in form of a fmall
column, to the furface of the water ; and at the fame
time the water, entering the bottle, will fupply the
place of the wine; for water being fpecifically heavier
than wine, it will confequently fubfide to the loweft
place, while the other naturally rifes to the top.

A fimilar effet will be produced, if the bottle be
filled with water, and the veflel with wine; for the
bottle being placed in RAe veflel, in an inverted pofi-
tion, the water will defcend to the bottom of the vef-
fel, and the wine will rife into the bottle. The fame
effe® may alfo be produced by any other liquors, the
fpecific gravities of whijch are confiderably different, -

LIII,

Another Hydraulic Experiment, called the Mi raculou:
; Veflel.

TAKE a tin veflel of about fix inches in height,
and three in diameter, and having a2 mouth of only a
quarter of an inch wide ; and in the bottom of the vef-
fel make a number of fmall holes, of a fize fuﬂiment
0 admit a commion fewing needle.

Plunge the veffel into water, with it’s mouth open,
and when it is full, cork it, and take it out again ;
then, as long as the veflel remains corked, no water
will come out of it ; but as foon as it is uncorked, the
water will immediately iflue from the finall ho‘es ar
the bottom.

"It muft be obferved however, that if thc ’holes at
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the.bottom of the veflel be more than onc-fixth of auw
inch'in diameter, or if they be too numerous, the ex-
periment will not fucceed ; for, in this cafe, the pref-
fure’of the air againft the bottom of the veflel will not
be fufficient to confine the water.

' LIV. = e
- A curious Hydraulic Experiment, called Tantalis’s
Cup. '

- TAKE a glafs, or any other veflel, A B ¢ D,
Fig. 11, which has a'fmall bent pipe, £ F G, open at
each end, running through the middle of it; then if
water, or wine, be poured into the glafs, it will con- -
tinue in it till the tube is full up to the bend ¥, which
fhould be a little lower than the upper edge of the
glafs; but if, after this, you continue to pour more
liquor into it, it will endeavour, as ufual, to rife
higher in the glafs, but not finding room for 2 farther
afcent in the tube, it will de(cend through the paxt E Gy
and run out at the end G, as long as you corftiriue to
put it in. To thofe who are unacquainted with the
nature of the fyphon, the effet may perhaps appear
fomething more extraordinary, if the longeft branch of
the tube be concealed in the handle of the cup.

This is called the cup of Tantalus, from it’s re-
femblance to an experiment of the fame kind, which
is fometimes made, by placing an upright image in the
cup, and difpofing of the fyphon in fuch a manner,
that, as foon as the water rifes to the chin of the
image, it will begin to run out through the loiigeft

» 4 '
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Jeg, in the fame manner as from the cup aboye-men-

tioned.
LV,

.4 curions Chymical Experiment, called the Trec of

Diana.

Max e an amalgam, without heat, of two drams
of leaf filver with one dram of quickfilver. Diflolve
this amalgam in two ounces, or a fufficient quantity,
of pure nitrous acid of a2 moderate ftrength : dilute the
folution in about a pound and a half of diftilled water,
agitate the mixture, and preferve it for ufe in a glafs
bottle with a ground ftopper. When you would make
your tree, put into a phial the quantity of an ounce of
the above preparation, and add to it about the fize of 2
pea of an amalgam of gold or filver as foft as butter =
the veffe! muft then be left at reft, and foon after-
wards fmall filaments appear to iffue out of the ball of
amalgam, which quickly increafe, and fhoot eut
branches in the form of fhrubs,

A metallic arborifation, fomewhat fimilar, may be
produced in the following manner:- Diflolve a little
fugar of lead in water, and fill a phial with the folu-
tion. Pafs a wire through the cork, and affix to the
upper part of the wire a fmall bit of filver, or zinc, in
fuch a manner that it may be immerfed in the folution
not far from it’s furface. Set the phial in fome place
where it may remain undifturbed, and in about twenty-
four hours you ‘will perceive the lead beginning to
fhoot round the wire: This procefs will continue
going on fowly, till you have a beautiful metallic~
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tree. If you have a wide-mouthed phial, or glafs jar,
the experiment may be pleafingly diverfified, by ar-
ranging the wire in various forms.
LVE
A remarkable Experiment, called Prince Ruperts
Draps.

TAKE up a fmall quantity of the melted matter of
glafs with a tube, and let a drop of it fall into a veflel
of water. This drop will have a fmall tail, which
beinrg broken, the whole fubftance of the drop will
burft, with great violence, into a fine powder, and
give a little pain to the hand, but do no hurt to it.

It is a remarkable circumftance in this experiment,
that the bulb, or body, will bear the ftroke of a ham-
mer, without breaking ; but when the tail is broken,
the above-mentioned effett is produced. If the drop
be cooled in the air, the fame effe® will not take
place; and if it be ground away on a ftone, nothing
extraordinary appears; but if it be put into- the re-

ceiver of an air pump, and then broken, the effect
' will be fo violent as to.produce light.

LVIT.

How to make Sympathetis Inks, of various Kinds.

By fympathetic inks are meant thofe kinds of li-
quors, with which if any charalters be written, they
will remain invifible, till fome method is ufed to give
them a colour.

The firft clafs of thefe inks confifts of fuch as bew
come vifible by paffing another liquor over them, os
by expofing them to the vapour of that liquor.

S _ 1
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The fecond, of thofe which do not ‘appear fo long
as they are kept clofe, but foon become vifible on bes
ing expofed to the air.

The third, of fuch as become apparent, by ﬁrewmg
or fifting fome very fine powder over.them,

The fourth, of thofe which do not become vxﬁble,
tlll they are expofed to the fire, or heated.

"The fifth, like the fourth, of fuch as appear by
heat, but difappear again when .the paper becomes
cold, or has hada fuﬂicu:nt time to imbibe the moifture
of the air.

Sympatbhetic Inks of the Firft Claj}.

-PuT fome litharge into ftrong diftilled vinegar, and
let it ftand for twenty-four hours ; then.ftrain it off,
and after it is quite fettled, put it into 2 bottle clofely
corked, and preferve it fo® ufe. Having done- this,
put into a pint bottle two ounces of quick lime, one
ounce of orpiment in powder, and as much water as
will rife two or three fingers breadth above them ; and
when the folution is madg, pour the liquor gently off,
and let it ftand in the fun for two or three days, ob-
ferving to turn it five or fix times each day.

* When thefe liquors are ready for ufe, any letters
-written by the firft, being expofed to the vapours of
the fecond, will quickly become vifible; and if you
would have them difappear again, you muft draw a
fponge, or pencil, dipt in aqua fortis, or fpirit of
nitre, over them: and if after this you would have
them appear again, ftay till the paper is quite dry, and

4 .



[ s9 T

then pafs the vivifying liquor, made of the folution of
_orpiment, over them as before.

Another Ink of this Clafs.

DissoLvE bifmuth in the nitrous acid, and any
letters written with this ink will become quite black,
by being expofed to the vapour of liver of fulphur,
which is of fo penetratimg a nature, that it will a&
upon the ink through a quire of paper, or even the
flight partition of a room. '

A Sympathetic Gold Ink, of the Second Clafs.

Put as much gold into a fmall quantity of aqua
regia as will juft diffolve it, and then dilute it with
two or three times as much diftilled water. i

Alfo diffolve, in a feparate veflel, fine pewter in
aqua regia, and when it is well faturated, add to it an
equal quantity of diftilled water. s

- Then, if any chara&ers be written with the folution’
of gold, put them in the fhade till they become quite
dry, and they will not appear for the firft feven or
eight hours; but if you dip a pencil, or fmall fine
fponge, in the folution of pewter, and draw it lightly
over the invifible charalters, they will prefently ap<
pear of a purple colour.

The purple colour of thefe letters may be eﬁ'aced
3gain, by wetting them with aqua regia, and may
- be produced a fecond time, by paffing the folution of;
pewter over them as before. , aen

D 6 '
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A Sympathetic Sidver Ink, of the Second €lafs.

DrssoLvE fine filver in aqua fortis, and add fome
diftilled water to the folution, in the fame manner as
“in the gold ink ; then, whatever is written with this
ink, will remain invifible for three or four months, if
it be kept elofe from the air ; but if it be expofed to
the fun, it will appear, in about an hour, of a gray
colour, like that of a flate, *

Sympathetic Inks of the third clafs, or fuch as be~
come vifible by having any fine powder ftrewed over
them, may be compofed of the glutinous and colourlefs
juice of any vegetable, the milk of animals, and feveral |
other fub‘}ances.

Sjmpatbetxc Inks, of the fiurth. claj}, are made by
diluting acid of vitriol with ahout three times it’s
weight of common water, or as much as will prevent
it from corroding the paper. The juice of lemons, or
onions, will anfwer the fame purpofe, but either of
them requires mare heat than the ficft, and will nO:
keep fo long.

A Green Ink, af the Fx}eb Clafs..

" TAkE zaffre in powder, and let it remain diffolved
in aqua regia for twenty-four hours; after which pour
the liquor off clear, and adding to it as much common
water, keep it in a bottle well corked. Then, if any
charaters be written with this ink, and expofed ta
the fire, or ftrong rays of the fun, they will appear of
a lively green.
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" It is the peculiar property of this ink, that as foon
as the paper becomes cold again, the letters will dif-
appear, and this alternate appearance and difappear-
ance may be repeated a great number of times, pro-
wvided the heat be not too great.

Other fympathetic Inks.

A YELLOW ink of this kind may be made, by
fteeping the flowers of marygolds feven or eight days
in clear diftilled vinegar, and then prefling them out,
and keeping the liquor well corked in a bottle for ufe.

For a red invifible ink, take the pure fpirit of vitriol,
ar that of nitre, and add to it eight or ten times as
much water, accordmg as you would have it more or
lefs red.

For a green ink of this fort, diffolve falt of tartar,
the cleareft and drieft you can procure, in a fufficient
quantity of river water ; and for a violet [ympathetic
nk, exprefs the juice of lemons, and keep it in a bot=
tle well corked.

Then, if any chara&ers be written with one of thefe
inks, they will appear in théir proper colours, after
having been dipped in the following Jiquor.

Thake a fufficient quantity of the flowers of panfies,
or common violets, and after addihg fome water to
them, ftrain the liquor through a cloth, and Keep it
in a bottle for ufe.

l [ympathetic Ink which appears by being wetted with
Water.,

Mix alum with a fufficient quantity of lemon juice

then, if any letters or charaQers be written with this
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lmxture, they will be invifible till they are wetted
with water, which will make them appear of a greyiflx
colour, and quite tran{parent.
- Or you may write with a ftrong folution of roch
alum only, and when the writing is dry, pour a fmall
quantity of water over it, and it will appear of a white
colour; like that of the paper before it was wetted.
- Alfo all faline liquors, fuch as vitriolic, nitrous, and
marine acids, diluted with water; the liquor of fixed
vegetable alkalis, and even vinegar, will produce the
fame effect.

Notey, If a little aqua fortis be mixed with the
water, the writing will dry well, and not run out of
it’s form when the paper is wetted.

LVIII.

;{ curious Recreation with ympathetic Ink, called the,
Book of Fate.

- Makz a book, confifting of feventy or eighty
leaves, and in the cover at the end of it, let there be
a cafe which opens next to the back, that it may not
be percewed At the top of each right hand page,
write any queftion you pleafe, and at the beginning
of the book, let there be a table of thofe queftions,
with the number of the pages in which each are to be
found. Then write with common ink on {eparate
papers, eachabout half the fize of the pages, the fame
queftions that are in the book ; and under each of
them, write with the ink made with the litharge of
lead or the folution of bifmuth, the anfwer. .

Soak a double paper in the vwlfymg ink, made of
quick lime and orpiment, or the liver of fulphur, and
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juft before you make the experiment, place ‘it in the
cafe that is in the cover of the baok.

. Having done this, deliver fome of the papers on
which the queftions are written, to the company; and
after they have chofen fuchas they with to have
anfwered, let them put them into thofe leaves where
the fame queftions are contained; then fhutting the
book for a few minutes, the fulphureous fpirit, with
which the paper in the cover of the book is impreg-
nated, will penetrate the leaves, and make the anfwer
. vifible, which will be of a brown colour, and more
or lefs deep, in proportion te the time the book has
been clofed.

LIX.
A curious Recreation, called the Tranfcolorated Writing..

‘WRITE on a paper, with a violet coloured liquor,
as many letters or words as you pleafe, and afk any.
perfon which he will choofe to have the writing, yel-
low, green, or red. When he has made his choice; -
have a fponge ready, with three’ fides, whi¢h you can
eafily diftinguith, and dip each of it’s fides in one of
the three fympathetxc inks; then draw the fide of the
fponge, which correfpands to the, colour the perfon
‘has chofen, over the writing, once only, and it will
dire@ly change to the colour required,

LX.
ijn Experiment with [ympathetic Ink, called the Qracu-
lar Letters. .

" WRITE on feveral flips of paper different quef,
tions, and fuch as may be anfwered by the name of
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fome perfon y—for example, Who is the merrief man
in company? Anfwer. Mr. * * *, To whom will
Mifs * * * # be married? Anfwer. To Mr. * * %,
Thefe queftions are to-be written in the fympathetic
ink of the fourth clafs, and expofed to the fire, and
the anfwers written in the fame ink, and left invifible.
The papers are then to be folded in the form of letters,
and in fuch 2 manner, that the part where the name is
written fhall be direétly under the feal ; in which cafe,
the heat of the wax will make it vifible. Fhen, if
the lettér be given to the perfon who requires the
anfwer, he will find it plainly written.

A recreation fimilar to this may be made with a
number of blank cards, on each of which an ace of
clubs is drawn with invifible ink. Then let a perfon
choofe any one of them, and enclofe it in a letter-cafe,
fo prepared, that the figure of the ace may be directly
under the feal ; and on opening the letter, it will be
immediately vifible.

LXI.
An Experiment with [ympathetic Ink, called Winter
changed to Spring.

. TAKE a print which reprefents Winter, and trace
over the trees, plants, and ground, with the green
fympathetic ink ; obferving to make fome parts deeper
than others, according to their diftance. When thofe
parts are dry, paint the otlier objefts in their natural
colours ; then put the print into a glazed frame, and
cover the back of it with a paper, pafted over it’s
border only. ' ' '

‘
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When this print is expofed to the heat of a moderate
fire, or to the warm rays of the fun, all the grafs and
foliage will turn to a pleafing green ; and if a yellow
tint be given to fome parts of the print, before the
fympathetic ink be drawn over it, the green will lge
of different fhades, and the fcene, that 2 minute before
reprefented Winter, will now be changed into Spring.
When this print #s placed in the cold, Winter will
appear again, and be again driven away by the warm
rays of the fun ; and this alternate change of feafons
may be repeated as often as you pleafe, provided the
print be not made teo hot.

LXIF. :
A remarkable Experiment, called the Revivified Rofe.

TAKE a rofe that is.'quite faded, and throw in fome
common fulphur on a chafing dith of hot coal. Hold
the rofe over the fumes, and it will become quite
white ; then dip it into a bafon of water, and giving
it to any one, tell him to put it into his box or drawer,
and after locking it, to give you the key. About five
or fix hours afterwards, return him the'key, and when
he unlocks his drawer, inftead of the white rofe ke
put into it, he will find one perfedly red.

LXIII.
How to Write on Glafs, by means of the Rays of the

Sun,
DissorLve chalk in aqua fortis to the confiftence
of milk, and add to it a ftrong folution of filver ; keep
this liquor in a glafs decanser, well ftopped, and cute
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ting out from a paper the lctters you wifh to appeur,
pafte it on the decanter, and place it in the fun, in
fuch a manner, that it’s rays may. pafs through the
fpaces cut out of the paper, and fall on the furface of
the liquor ; then will that part of the glafs through
which the rays pafs be turned black, while that under
the paper will remain white ; but particular care muft
be taken that the bottle be not moved during the time
of the operation, ' -
LXIV.
do produce different Colours, by pouring a colourlefs
Liguor into a ¢lean Glafs.

TAKE a ftrong folution of -quickfilver, made with
fpirit of nitre ; dilute it with water, and pour it into
a hot glafs, rinced in ftrong fpirit of fea falt, and it
will inftantly become coloured. Or if a folution of
filver, made with fpirit of nitre, confiderably diluted,
be poured into a glafs, prepared in the manner above-
mentioned, it will produce the fame effect. And if
you pour hot water upon new made crocus metallo-
rum, and put it intoa clean glafs, rinced with any acid,
jt will produce an orange colour,

LXvV.

Ta produce a Colour which appears and di fappmrs lzy the
Inﬂuenu of the Air.

PuT into a decanter fome volatile fpirit, in whlch
you have diffolved copper filings, and you will have a
fine blue tinCture ; and if the bottle be  ftopped, the
calour will prefently difappear ; but when it is une
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fopped, the colour will foon return again; and this
experiment may be repeated a confiderable number of

times.
LXVI.

To turn a colourlefs Liquor Black, by adding a W'Zm .

Powder to it.

PU'r a hot weak pellucid infufion of galls into &
glafs, and throw into it 2 grain of the vitriol of irony
calcined to whitenefs, and confiderably heated ; then,
as it falls to the bottom, it will make a black cloud,
which will uniformly diffufe itfelf through the tran-
fparent liquor and gradually turn it black.

The fame effe& may alfo be produced by the addi,
tion of a little vitriol of iron calcined to a yellow
colour, or by the colcothar of vitriol calcined to red«
nefs.

The black lxquor, preduced as above, may be’ ren-
dered pellucid again, by pouring the liquor hot into a
glafs rinced with the pure acid of vitriol. And ta
imake this tranfparent liquor black again, pour to" it

as much hot oil of tartar per deliquium as will faturatex

the acid, which has attraced the metallic matter.

LXVII.

A curious Pyrotechnical Experiment, with Liquid
- Phofphorus.
T ARE a piece of common phofphorus, of about the

fize of a pea, and cutting. it very fmall, put it into a
glafs of clear water, and boil it.in a little earthen vef-

fcl over a moderate fire.. Then take a phial with a
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narrow neck, and having plunged it into boiling
water, take it out again, and put the boiling mixture
immediately into it, ftopping the phial inftantly with
a glafs ftopper, and covering it with a cement, that
the air may in no degree enter.

Then, if this mixture be put it a dark room, it will
fhine for feveral months, though the phial be not
touched ; but if it be thaken, efpecially in warm dry
weather, very ftrong corrufcations like lightning, will
dart from the middle of the water ; and if the phial be
fufficiently long, or broad, and a piece of paper be
pafted over it, any letters or figures which may be
written on it, will appear ftrongly illuminated.

Note, If any letters or figures be drawn with it on
a white wall, in a dark room, they will likewife ap<

pear luminous, ~
LXVIIT.

Jmt/m' Pyrotechnical Experiment, by meaps of Ful-
minating Powder.

TAKE three parts of nitre, two parts of falt of
tartar perfeétly dry, and one part of flowers of fulphur.
Mix them well together by rubbing them in a mortar,
taking care that they do not attra& any moifture from
the air, which they will do if expofed to it too long.
A {mall quantity of this powder, ten or twenty grains
for inftance, being put into a firefhovel, and held over
the fire till it begins to melt, will then produce a
fmart-explofion. No danger attends this experiment,
unlefs too large a quantity of the powder be ufed, or tha
-eperatar pry tog clofely inte what is going forward.
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LXIX.
A curious Experiment made by Mr. Symmer, on the
Eleftricity of Silk Stockings.

Tuis gentleman having frequently obferved, that
on putting off his ftockings in the evening they made
a crackling or fnapping noife, and that in the dark
they emitted fparks of fire, was induced to examine on
what circumftances thefe elettrical appearances de-
pended. After a confiderable number of obfervations,
direed to this point, he found that it was the com-
bination of white and black which produced the elec-
tricity, and that the appearances were the ftrongeft
‘when he wore a white and black ftocking upon the
fame leg.

Thefe, however, difcovered no ﬁgns of ele&ricity
while they were upon the leg, though they were
drawn backwards and forwards upon it feveral times ;
but the moment they were feparated,. they were both
of them found to be highly ele@rified, the white pofi-
tively, and the black negatively: and when they were
held at a diftance from each other, they appeared in-
flated to fuch a degree, that they exhibited the entire
fhape of the leg.

When two black or two white ftockings were held
together, they would repel one another to a confider-
able diftance; and when a white and black ftocking
were prefented to each other, they would be mutually
attralted, and rufh together with great violence, join-
ing as clofe as if they had been fo many folds of fikk';
and in this ‘cafe their cle&ricity did not feem to have
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. been in the leaft impaired by the thock of meeting,
for they would be again inflated, attract, repel, and
rufh together as before.

_ 'When this experiment was performed with two
black ftockings in one hand, and two white ones in
the other, it exhibited a ftill more curious fpeQacle.
The repulfion of thofe of the fame eolour, and the
attra&tion of thofe of different colours, thirew them
into an agitation, and made each of them catch at
the oppofite colour in a way that was not unenter-
taining. -

What was alfo very remarkable in thefe experi~
sments, with a8 white and black ftacking, was the °
power of ele&trical cohefion which they exhibited ;
-Mr, Symmer having found that, when they were
eledrified and allowed to come together, they fre-
quently ftuck fo clofe to each other, ‘that it required
2 weight of fixteen or feventcen ounces to feparate
.thﬁm, and thns in a direétion parallel to their fur~
faces.

“When one of thc ﬁo(’:kings was turned infide out,

jt required twerity ounices to feparate them; and by
having the black ftockings new dyed, and the white
‘ones wathed and whitened in the fumes of fulphur, and
then putting them one within the other, it required
‘three pounds three auiices to feparate them.

“Trying this experiment with ftockings of a more
fubftantial make, he found that, when the white
.ftocking . was put within- the black one, fo that it’s
outfide was contiguous to the infide of the .other,
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they raifed near nine pounds; and when the white
ftocking was turned infide out, and put within the
.black one, fo that their rough furfaces were conti-
guous, they raifed fifteen pounds, which was ninety-
two times the weight of the ftockings.” And in all
thefe cafes, he found that prefling them together
with his hands contributed much to ftrengthen the
«cohefion,
When the white and black ﬁockmgs were in
* cohefion, and another pair, more highly eleétrified,
were feparated from each other, and prefented to the
former, their cohefion would be diffolved, and each
ftocking of the fecond pair would catch hold of and
carry away with it .that of it’s oppofite colour; but
if the degree of ele&ricity of both pairs were equal,
~ the cohefion of the former would be weakened, but
not diffolved, and all the four would cohere together ‘
in one mafs.

Mr. Symmer alfo obferved, that white and black
filk, when eleérified, not only cohered with each
other, but would alfo adhere to bodies with broad,
and even polithed furfaces, though thofe bodies were
not ele&rified. This he difcovered, by throwing
accidentally a ftocking out of his hand, which ftuck
to the paper-hangings of the room ; and which, in
another experiment of this kind, continued hanging
there for near an hour,

Having ftuck up the black and white ftockings in
this manner, he came with another pair of ftock-
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~ fings, highly eletrified, and applying the white te

‘the black, ~and the black to the white, he carried
.them off from the wall, each of them hanging to
that which had been brought to it. The fame ex-
periment alfo held with the painted boards of the
room, and likewife with the looking-glafs, to the
fmooth furface of which the white and black ftock-
ings appeared to adhere more tenacioufly than te
cither of the former.

THE END:
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