Digitized by GOOS[G






16
LH79
 /7&2.

|

BT Gk K-







RATIONAL

'RECREATIONS

In which the PRINCIPLES of
N U M B E R §

AND

NATURAL PHILOSOPHY

Are glearly and copioufly cIucidate&,
- .BY A sﬁnlns OF
£ASY, ENTERTAINING, INTERESTING,
EXPERIMENTS.

Among which are
All thofe commonly performed with the CArDs.
ByW. HOOPER M D.

VOL. 1V,
THE SECOND EDITION, CORRECTED.

LONDON,

Printed for L Davis, Holborn; J. Rossox, New Bond.(h-eet
B, Iiaw, Ave Maria-lane; and G. RoB1Nsow, Pater-nofter-row,

MDCCLXXXII.



......




(' ?s,.a'uw “7LE

Wiok 4 26
Kornaw .
§-5-236C

32577 RATIONAL
RECREATIONS.

VOLUME THE FOURTH.
CONTAINING

EXPERIMENTS
IN
PNEUMATICS, HYDROLOGY,
| AND | '
PYROTECHNICS
_ WITH AN
A P P E N DI X

‘ OF

MISCELLANEOUS RECREATIONS.-






.

DESCRIPTIO Nof the PLATES.

-PLATE L p.8.

HE common air-pump. A A, are two

brafs barrels ; C C, two piftons, working
in thofe barrels ; B the handle by which they are
worked ; G G, the pillars that fupport the frame
of the pump wheel fcrewed on them by the nuts
F F; H H is a’brafs pipe called the {wan’s neck,
through which the air paffes, from under the re-
ceiver O O, by a fmall hole K, in the middle of
the brafs plate I, to a brafs piece in the box DD,
from whence it is pumped out. LLL is a mer-
curial gage, that communicates with the re-
ceiver; N the ftop-cock, by which the air is re~
admitted, when neceflary.

PLATE IL p 16

Fig. 1. The animometer. ABCDEFGH
is a frame of wood, fupported by the poft P;
QMa horizontal axis, that moves in the crofs
pieces I and L, by means of the four fails 4, &,
eydye, fyg, by on this axis is fixed a cone of
- wood, MNO by which the weight S is raifed :

A3 IK .
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IK is a ratchet wheel, whofe tceth are taken by
the click X.

Fig. 2. The circular hygrometer. ABCD is
a fquare board ; at the point E a catgut is fixed,-
that paffing over feveral pullies, marked C, is’
faftened at the other end to the {pring F, which.
is regulated by the fcrew I. At H a brafs in-
dented ruler takes the teeth of a pinion K, whofe
axis goes through the board, and on the other fide
carries the index A that points tothe divifions of
the circle E. . o

Fig. 3 and 4. Fhe perpendicular hygrometer.-
The circles marked C are pullies,over which paffes
a ftring, that is-faftened at A, and at the other end
Has a weight F. A piece of brafs is fixed to the -
ftring at G, and moves frcely in the groove HI ;.
to this brafs piece, on the other fide of the board,
is faftened an index E, Fig. 4, which thows the
degree of moifture, by the fcale LM.

Fig. 5. RS acatgut that is faftened at S, paffes

, over the pulley T, and has a weight at V, to the

top of which is faftened-an index that points te
the fcale Z,

PLATE IIL p.46.

Fig. 1. The airgun. ECDR the outer bar—
rel; KA the inner barrel ; SMNP the fyringe,
by which the air is injected through the valve
NPy TL another valve, that is opened by the:
trigger O, by which the air enters behind the bajk
at K, and drives it out.

Fig. 2¢ The lock of this gun.

»
>

Fig:—
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Fig. 3. The machine for artificial rain and hail.
A, A, &c. the boards that have holes through
which thot paﬂ'e's. D the axison whlch the wheel
turns,

Fig. 4. The magical tree. ABCD the box
that coatains the copper veffel FG, into which air
is farced by the fyrmge MN, Fig. 5. Atlisa

_cock, that lets the air into the hollow ftalk of the
- tree O, and from thence it paffes, by the other
“branches, which are hollow likewife, to the fruit

and flowers.

VPLATE IV. p.6a

Fig: 1. CADB a veffel of water, in which one
end of the {yphon F is plunged, and being ex-
haufted of the air, the water runs out at the other
end E.

Fig. 2. A fucking pump. CD the pifton,
EF two valves that open upward , MN the water
in the well, H the pipe-by which it runs out.

Fig. 3. The forcing pump. C a folid pifton, -
D a valve, H the pipe for conveying the water,
in which is the valve E, through which the water
is forced, by the pifton C, into the ciftern F, from
whence it runs out.

Fig. 4. The lifting pump. BD is an inverted
piﬂon placed in the frame GEQHO ; when this
part is puthed down the water afcends through
the pifton D, and when the frame is drawn up, it
is forced through the valve C, and out of the
eiftern at H. 1

Aa PLATE
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PLATE Vo p.78.

Fig. 1. The fimple hydrometer. B 4 a cop-«
per ball, in which is fixed the brafs wire AB; on
this wire are feveral marks which fhow the dif-
ferent gravities of fluids, as in Fig. 2.

Fig. 3. The compound hydrometer. B is a
bollow ball, to which is fcrewed another ball 5, .

filled with mercury. 1In the ball Bis fixeda gra-
duated wire AC. A is a fmall weight that makes
the wire defcend the different depths, according to
the gravity of the liquors. '

Fig. 4. The hydroftatic balance. From the
poirt A is fufpended the bar BB, to which hangs
thebalance 4, that is checked by the fpring 2y,
fupported by the piece M. From the bottom of
cach fcale eand 4, hangs a wire, that goes through
the table ; and to that from the fcale ¢, 1s fixed
another graduated wire 7 s, at the bottom of which
is a weight L, and to that hangs a wire with a
{mall brafs ball g. Tis an index, -placed againft .
the graduated wire rs. At the end of the wire . |
that comes from the fcale 4 hangs, by a horfe-
hair, a glafs tube R. The ftring that goes over
the point A paffes down to the bottom of the
ftand, and is faftened to the ferew P, by which
the balance is raifed or lowered.

PLATE VL p.S8s

Fig.t The fcrew of Archimedes. ABa cy~
linder, round which runs a pipe CD, whofe lower
and
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end is immerfed in the water; D is the end of
the pipe from whence the water iffues; K the
handle, fupported by the piece IR.

Fig. 2. The hydraulic fcoop. B the {coop,
A the point from which the handle C is fufpended.

Fig, 3. The balancg pumps. AB the balance,
O, P, the pumps; M, N, the piftons; HH the
pipe through which the water is conveyed ; F, G,
are two fprings to return the balance.

Fig. 4, thows the manner in which the balance
moves on the points C, :

Fig. 5. The hydroftatic bellows. ABand EF
two circular boards ; AE and BF the fides, which
are of leather ; DC a pipe fcrewed into the board,

PLATE VIL p. gz

~Fig. 1. The water-cock. ABCD a glafs
veflel, E a fmall glafs tube glued in the veffel;
GI another glafs tube, to which hangs a weight
L ; F the cover of the veflel. .
Fig. 2. The hydraulic dancer. A B a figure
made of cork ; C a hollow cone placed under the
- figure.

Fig. 3. A hollow ball of copper placed.on the .

top of a fountain.

Fig. 4. The globular fountain. A is a hollow
globe of copper, fixed on the pipe B, whofe orifice
C is placed over a jet.

Fig. 5. The hemil’pheri.cal cafcade. *In a hol-.

. Jow inverted eone A, is fixed a pipe B, and the
' water
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water that falls from ‘it funs dver the fidé of thd
cone C, in form of 'a- hemifphire. " ,
Fig. 6. The famé‘pleéé reverfed, whex 1t forms
a fountain in the figifre' of a Va(’e |
 Fig. 7. Thé water-fui:" A s 2 hoflow’ veﬁ'cl
in the middle of which 4¥é ﬁhuinber of holes, ané .
the water that comés front'the jet, on ‘which it is’.
plaged, ruthing tﬁrdugh thofe holes, forms thc )
- refemblance of a fun, as in the adjdining figure.
Fig. 8. Several pieces, of the famié fort with the
laft; placed over each other, in a horlzontal di: "’
rection, and all fupplied by the fanie pipe.® -

PLATE VIL p. 108 °

 Fig. 1. The revolving water-fun. A hollow
circle, in which there are feveral holes, is fixed on

the top of a jet, and as the circle turns round the

water ruthes out of the holes. v

Fig. 2. The magic bottle. AB a bottle
filled with wine; CD a veflel filled w:th water to
the top of the bettle,

Fig. 3. The marvellous véffel; Bthe mouth of

the veffel, which is filled with water and ftopped,
and at the bottom A are feveral holes.
t* Fig. 4. The magical cafcade. AB a tin vef-
fel that holds the water ; DE a pipe fixed to the
veflel; F,F, fmall tubes through which the
water flows, GH the bafon to receiveit. ’

Fig. 5. The circulating fountain. EC the box

that contains the water ; WA the bafon in
which
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which the fountain plays; WX the leg, by-which
the water runs_into the box DX; YZ the leg
through which the air is forced into the box EC,

Fig. 6. lThe'compreﬁ'ed jetd’eau. A isa cop~
per veflel, in which is 4 pipe BE, and in that an-
- other, G, that is fmaller H is a cock to let out
the air.

Fig. 7. The illuminated fountain. AB and CDr
are two cylindrical veffels, that are-conneted by

" four tubes H, I, &c. and to each of thefe tubes

candlefticks are fixed. At G is an aperture, by
which water'is poured into the veffel CD, and at
K is the jet. i

Fig. 8. The folar fountain. GNS is a thin
hollow globe of copper. Through the leg C of
the table AB pafles a pipe that goes to V. Ar
K is a cock by which the fountain is ftopped.

PLATE IX. p.124

Fig. 1. The cup of Tantalus This cup is
filled with water to S,and-at A is placed an image:
that contains a fyphen, which begins at one foor
of the image, goes up to his breaft, then down to
the other foot,and out at the bottom of the veffel,

Fig. 2. The fea gage. A B the gage bottle 5
F f the tube, the lower end of which is immerfed
in mercury ; GH is a pipe of brafs that has fe-
veral holes to admit the water into the bottle
AB; K a weight that hangs by the thank L in
the focket N; Iis alarge empty ball, ﬁxed to

the brafs tube H.
Fig.
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Fig. 3. Aninftrument to be added to the feas -
gage, to meafure great depths. BCDF a hollow
" metal globe, to the top ot which is fixed the long
tube AB : at the part D of the globe is joined a
fhort tube DE, that is to fland in the mercury
and treacle. L ) : ’

Fig. 4. The diving bell.  AB the top of the
bell: D a glafs to admit the hght ; H a cock to
let out the foul air; L M a circular feat for the
divers to fit on; € one of the barrels by which
the divers are provided with frethair; F a diver
difpatched at fome diftance from the bell.

Fig. 5. A diving-bell for a fingle erfon, AB
the bell, funk by weights at D; G, G, G, three
glaffes to admit the light, which are defended by
the lids H, H, H; FFF chains that fupport the
ring E, on which the diver ftands. _

PLATE X. p.164.

Fig. 1, and 2, are papers cut through with 1
picrcer, and behind them a light is placed, by
which they appear as illuminations.

Fig. 3, 4, 55 6, and 8, are other papers of the
fame fort as the laft figures, but thefe are to re-
volve on a wire wheel, as Fig. 7.

Fig. 9, is an illumination where the fire aps
pears to proceed in different directions.

Fig. 10. A double revolving wheel of fire, that
at B proceeding in a different dire@ion from that
at A.

Fig. 11. The burning fountain. ABCD is 2.
copper-veflel, in which is fixed the eolipile, that

"~ has
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has a cock at G, and a fmall pipe F, with 3 very
{mall orifice. '

PLATE XI p. 168

Flg 1. A wheel for reprefenting illuminations
in various direGions; A, A, &c. are pyramids
that appear to turn on their centers.

- Fig. 2, and 3. The apparatus for cafcades of
fire. Fig. 2, the manner of piercing the paper.
AB, Flg 3, is a paper rolled on a cylinder, and
as it is unrolled by the handle D the cafcade gra-
dually appears.

Fig. 4. The manner of reprefenting a cafcade
by 3 fpiral.

PLATE XIL p.goo.

© Fig. 1. The machine for thc luminous oracle.
ABCD a tin box. At M is a door in the back of
the box, where the llghts are placed in it; L,
the opening in front, by which the objects are
viewed.

Fig. 2. O P is double glafs, between which a
compoﬁnon is put; on the back glafs a picture
15 painted, and on the front glafs a paper, divided
into 45 parts,

Fig. 3. A paﬁeboard divided into 1 5 equal
parts, fimilar to thofe in the laft ﬁgure.

Fig. 4. ABCD a tin box. FGHI its pedeftal,
in which, by the door at L, a chafindith is placed.
Oa glafs m the front of the box; R a flower

laced in a tin tube.

Fig. 5. The box for the marvellous portrait,
A the cover of the box, B its bottom, CD a falfe
bottom, that draws out.

Fig,
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Fig. 6. The artificial hand. This hand is
placed ona pedcﬁa] covered with a thin ftuff; at
ST is an opening; and at I, a roller, by which the
motion of the arm is facilitated. In the lower
figure the elbow is joined to the piece F, that
turns in two fcrews C and D ; the end F goes
through a partition, and by that end an affiftant
moves the arm.

Fig. 7. The talifman. ABC a triangular box,
B a plate to be put at the bottom of the box;
«copper triangle to be placed under the top of the
box, and faftened to the knob O.

PLATE XIIL p.228.

Fig. 1. The box for the fybils. AB a hollow
pedeftal ; C a box that communicates with the
pedeftal, In the divifions of the eircle M are the
names of the months, and the names of the days
of the week. M is an index that turns freely on
its center, and between ON is an opening into the
pedeftal, in which moves the bent index R, Pisa
pully whofe axis is directly under the center of the
circle M. S aiid T two rollers, and at the end of
Tisa pulley V. X is 3 fmall pulley, round
which goes a ﬂrmg that communicates with P and
T. D an opening in the front of the box, where
the name of one of the fybils appears,

-Fig. 2. The magic urn. ABa hole, in whu:h
the cylinder C, Fig. 3, is to be placed. D the
top of the cylinder. .

Fig. 4. The box for the mcomprehenﬁble‘
wntmg DE, Fig. 5, fhews the infide of the top

of
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of the box L, a plate of copper, to be p]accd '
in the’ part D of the top of the box.

Fig. 6, is aflip of paper GH, of the fame fize
with the bottom of the foregoing box; at each
end of this paper is wrote the name of a card,

Fig. 7. The oracular mirror. ABCD the mir-
" ror, which is moveable in the frame, and is feen
under the glaffes placed in the fmall circles.

PLATE XIV. p.2y6.

" PBig. 1, and 2, The difpofition of the fingers
in making the pafs.

Fig. 3, 4, and 5. The cards for the fifteen
thoufand livres.

Fig. 6, 7, and 8. Cards for a recreation fimi-
- lar to the laft,

Fig. 9. The magic ring.

Fig. 10. The card in the mirror. B the part
of the glafs where the quickfilver is fcraped off,
and the card appears. CD and EF the grooves
in which the mirror moves.

Fig. 11. The marvellous vafe. A B the fec-
tion of the vafe: ¢ 4 ¢ f g the divifions in which
the cards are placed; H the point to which a
ftring is fixed, that goes down the three fmall di-
vifions, under the pulley I, through the bracket
J» and comes out behind the partition M.

RATIONAL
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RATIONAL RECREATIONS,

PNEUMATICS.

DEFINITIONS.
LI HE atmofphere is that body of ait
which every where furrounds the
- earth,
2. The air-pump is a machine con-
trived to produce a vacuum, by exhauft« -
ing the air out of a veflel called a re-

~ ceiver. )

3. The condenfer is an inftrument, ge-
merally in form of a fyringe, to force a
greater quantity of air into any veflel than

it naturally contains.

Vor. 1V, B 4 The
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4. The animometer is an inftrument
that meafures the ftrength of the wind.

5. The hygrometer is contrived to thow
the different degrees of moifture in the at-
mofphere at different times. '

6. The thermometer meafures the de-
grees of heat and cold of the air, and of
other bodies. '

7. The barometer fhows the different.
weight of the air at different times.

APHORISMS.

1. The air is an elaftic, ponderating,
compreffible, and expanfible fluid, that is
fenfible only to the touch.

2. The elafticity of the air is increafed
by heat-and décreafed by cold *,

* This is proved by the common experiment
~ of tying the neck of an unflated bladder, and lay-
ing it before the fire : for the heat, by expanding
the fmall quantity of air in the bladder, will ex-
tend it to the utmoft firetch, and at laft burtt it,
with a loud report. But if after the bladder be-
comes diftended it be carried into the cold, it will
Jimmediately refume its flaccid form.

3. The
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- 3+ The weight of the air is fo {mall as
not to be perceived but in large quanti-
ties *. .

4. The rarefa&ion and condenfation of
the air, are indefinite +..

* A gallon of air weighs one dram, nearly.
A column of the atmofphere, whofe bafe in a fquire
inch is équal to 151b. confequently, the furface of
a man’s body, of fix feet ftature, being on an '
average equal to 14 fquare feet, it muft be prefled
by a weight of air equal to 28000 pounds. This
great weight is countera&ted by the air within the
human body; which, though {fmall in quantity,
is, by its fpring, fufficient to balance the exter-
nal air.

+ Mr. Boyle found that the air near the furface
of the earth'is comprefled, by its own weight, into
a fpace lefs than ; —55, part of the fpace it would
take up if left at liberty ; and as the common air
may be comprefled into 4z of its natural fpace, it
follows, that the air may occupy a fpace 780,000
times greater at one time, than another. Dr. Gre-
gory has thewn, that ifa globule of air of one inch
diameter, had as great an expanfion as it would
have at the diftance’ of a femidiameter of the earth
from its furface, it would fill all the planetary
regions, as far as, and even beyond the fphere of
Satucn,

B2 - 5. Air,
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5. Though air s greatly condenfible by
cold, it cannot be congealed.

6. Air is neceflary to animal exiftence*.
" 7. Aduft air, that is, fuch as has paffed
through the fire or a hcated tube, will
not {uppart animal life .

*8. Air is contained in almoft all bodies,
and may be produced from themi.

* This has been proved by many, far too many
experiments, with the air-pump. It is not how-
ever univerfally true, for toads, vipers, eels, in-
felts of every kind, and fifh, live in the exhaufted
receiver. )

+ Ananimal put into a receiver filled with burnt
air will expire immediately. Live coals and candles
will likewife go out when put in fuch air.

1 Air is produced from bodies by their diffolu-
tion, that is, by fermentation, diftillation, and
fimiler methods. The quantity of air produced
~ from bodies is very diffcrent.  Yellow wax con-
tains one-fixteenth, coarfe fugar one-tenth, oyfter-
fhells and muftard feed onc-fixth, heart of eak
one-fourth, peafe, dry.tobacco, and Newcatftle .
coal one third, and the calculus humanus, or ftone
found in the human bladder, one-half of their fe-
veral weights.

9. Air
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9. Sound is communicated by the air *,

10. The atmofphere is of different den-
fities at different heights, and is moft denfe
near the earth .

11. The height of the atmofphere does
not exceed go milesf.

12. Windis nothingbut a current of air.

13. The velocity of the wind is from
"1 to 60 miles in an'hour§_. |

* This is proved by the bell in the receiver
of the air-pump, as will bc feen in the Re-
creations. ’ '

+ At the height of 42 miles the air is computed
" to be 4096 times more rare than at the furface of
the earth.

{ As the air becomes continually more rare
as its diftance from th& earth increafes, itis im-
poffible to determine its exa height, but by dif-
ferent experiments, cfpecially by obferving the du-
ration of the twilight, 1t may be reckoned from 45
to 5o milcs.

§ It muft be a very ftrong wind that goes 60
miles in an hour. The velocity of the wind, at a
medium, may be reckoned 12 or s § miles per hour.
If a perfon zo the faiue way with the wind, and
with an equal or greater velocity, he will not know

B 3 there
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THE PNEUMATIC APPARATUS.

OF all the paeumatic apparatus the air-
pump is doubtle(s the moft important,
and that as well from its entertainment as
the elucidation it affords to this branch of
{cience. '

The conftru&®ion of the common air»
pump is as follows. A A, Plate . re-

,prefent two brafs barrels, in which the

piftons C C a&. The brafs pipe HH is
called the {wan’s neck, through which the

~air paffes from under the receiver O O,
by a {mall hole K in the middle of the

brafs plate I, on ic top of the pump, to

there is any wind; while another going againft
is, or with alefs velocity, will perceive itvery fen-
fibly. Dr. Derham found by repeatedly obferving
the fpace paflcd over by a feather, with a half fe-
cond watch, inthe great ftorm in 1705, that it was
33 feet per half fecond, which is equal to 45 miles
per hour: from whence he concluded, that the moft
vehement wind, as thatin November 1703, does
not exceed 50 or 60 miles per hour.

: ) a brafs
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a brafs piece in the box D D; which be-
ing perforated likewife to the middle
point under each barrel, tran{mits the air,
by a bladder valve, to be pumped out.

The mercurial gage which communi-
.cates with the receiver, 1s marked L L L. -
The ftop-cock N, ferves to re-admit the
air, when neceffary. B is the haadle or
winch for working the pump. G G are
two pillars, fupporting the frame of the
pump-wheel, which is fcrewed upon them
by the two nuts, E E. The ufe of the
other parts will readily appear from an in~
fpection of the figure,

The operation of this machine depends
~on the elafticity of the air; for as the
pifton rifes, the air in the receiver by its
ipring is forced into the barrel of the
- pump, thiough the valve at the bottom,
which valve prevents its return into the
receiver ; the pifton in its deicent, then
comprefles thc air in the barrel, by which

" means
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means it is forced out through the valve
in the pifton; ‘into the external air. By
continually working the pump, the pif-
tons act alterpately and the receiver is
gradually exhaufted ; but the air can never
be totally drawn out, fo as to leave a
perfe& vacuam ; for it muft be remem-
bered, that the air is forced into the bar-
rels by the {pring of that which remainsin
the receiver; therefore to exhauft every
particle, the laft muft-be expelled without
an agent, which is abfurd.

Such is the conftruion of the common
air-pump; but there is another, invented
by Mr. Sm-aton, by which a purer vacu-
um is obtained, and which alfo acts as a
condenfing engine. ‘There, is moreover,
what they call a portable air pump, which
is placed on a table, and may be caﬁ}y
conveyed from one place to another.

THE
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means it is forced out through the valve
in the pitton; into the external air. By
continually working the pump, the pif-
tons act alternately and the receiver is
gradually exhaufted ; but the air can never
be totally drawn out, fo as to leave a
perfec vacuam ; for it muft be remem-
bered, that the air is forced into the bar-
rels by the {pring of that which remains in
the receiver; therefore to exhauft every
particle, the laft muft be expelled without
an agent, which is abfurd.

Such is the conftruétion of the common
air-pump; but there is another, invented
by Mr. Sm-aton, by which a purer vacu-
um is obtained, and which alfo acts as a
condenfing engine. 'There, is moreover,
what they call a portable air pump, which,
is placed on a table, and may be eafily
conveyed from one place to another,

THE .
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" THE ANIMOMETER.

HE conftru&ion of this inftrument

may be as follows. Let ABCD
"EFGH, (Plate II. Fig. 1.) be an open
frame of wood, firmly fupported by the
poft P. In the crofs pieces I and L is

moved an horizontal axis QM, by

means of the four fails, 2 4, ¢ 4, e 5 ogbhs
expofed to the wind in a proper direction.
Upon this axis is fixed a cone of wood
MNO, upon which, as the fails move
round, a ‘Weight S: is raifed, by a firing
on its furface, proceeding from the fmall
to the largeft end N O. Upon the great
“end, or bafe of the cone, is fixed a ratchet-
wheel 1K, in whofe tecth falls the click

X, to prevent a retrograde motion from, -

' the depending wheel,

It is eafy to perceive, from the conftruca
tion of this machine, that it is adapted to
‘¢ftimate the variable force of the wind,

becaufe
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becaufe the force of the weight will con-
tinually increafe as the ftring advances on
the conical furface, by a@ing at a greater
diftance from the axis; and therefore if
fuch a weight be put on the fmalleft part
at M, as will juft keep the machine in
equilibrio with the weakeft wind ; as the
wind becomes ftronger, the weight will
be raifed in proportion, from S towards
R; and the diameter of the bafe of the
cone N O, may be fo large, in compari-
fon of that of the fmaller end or axis at
M, that the ftrongeft wind fhall but juft
saife the weight to the great end, |

Let the diameter of the axis, for exam-
Ple, be to that of the bafe of the cone NO,
as I to 28. Then if § be a weight of one
pound on the axis at M, it will be equiva-
lent to 28 pounds, or one-fourth of 2 hun-
- dred weight, when raifed to the greateft
end. Therefore, if when the wind is
weakeft it {fupport one pound on the axis
it muft be 28 times as ftrong to raife the

weight
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THE ANIMOMETER.

HE conftru&tion of this inftrument

may be as follows, Let ABCD
E F G H, (Plate IL. Fig. 1.) be an open
frame of wood, firmly fupported by the
pott P. In the crofs pieces I and L is
moved an horizontal axis QM, by
means of the four fails, 2 4, ¢ d, ef, gb
expofed to the wind in a proper direction.
Upon this axis is fixed a cone of wood
MNO, upon which, as the fails move
round, a 'Weight S' is raifed, by a firing
on its furface, proceeding from the fmall
to the largeft end N O.  Upon the great
“end, or bafe of the cone, is fixed a ratchet-
wheel 1K, in whofe tecth falls the.click
X, to prevent a retrograde motion from
" the depending wheel,

It is eafy to perceive, from the conftruc-
tion of this machine, that it is adapted to
‘gftimate the variable force of the wind,

becaufe
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THE CIRCULAR HYGROMETER.

AKE a board ABCD, about a foot
' fquare (Plate II. Fig. 2.) and bind
it round either with four picces of iron,
or dry hard wood, about half an inch
thick, to prevent it from enlarging, to any
fenfible degree, by the moifture of the
air. At the feveral parts marked C. in the
figure, place pullies of about half an inch
diameter, and that turn quite free on their
_axis. AtE fix one end sof a catgut, of
the fize of the fmalleft firing of a violin ;
let it pafs over all the pullies and be fixed,
by the other end, to the {pring F, which
is to be adjufted by the fcrew I, fo as to
to have more or lefs force. '

Near the center of the board is to be
fixed to the catgut a brafs ruler H, about
an inch long, and that has 20 or 25 tceth,
which are to take thofe of the piniox) K,
‘whofe axis, which is in the center of the

board, pafles through it, and ﬁands out
. on
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on the other fide, on which is to be fixed
a very flight index, (fee Fig.) and round
the center defcribe the circle E.  Cover
* that fide of the board on which are the
pullies, wigh a cloth.

As the moifture of the air will contra& "
" the catgut, which is near fix feet long,
and the drynefs extends it; by means of
the fpridg the brafs ruler will afcend in
the firft ftate, and defcend in the other,
and by its motion will neceffarily turn the -
pinion and index. |

To regulate this hygrometer, the circle
E being divided into 6o equal parts, as
in the figure, choofe a time when the air
is very dry, and fix the index againft the
firft degree, and as the air becomes moift
the index will thow, by the number of
divifions it paffes over, the degree of that
moifture. If the index fhould be found
* to make more than a complete revolution,
the {pring to which the catgut is faftened,
muft be contracted. ‘ /
THE

/
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THE PERPENDICULAR HYGROMETER.

N the board ABCD, that is a foot

long and three inches wide, (Plate
II. Fig. 3.) let a catgut pafs over the
eight fmall pullies marked C, and be fixed
" at one end to the top of the board, and at
the other to the weight F. To the catgut
faften a fmall piece of brafs at G, which
moves freely in the groove H 1, and to the
end that is on the other fide of the board,
fix the index E, Fig. 4. which as it
afcends and defcends, marks the degrees
of drynefs or moifture on the fcale L M.

This hygrometer has not fo great an
extent as the former, but is more fenfible,
as having a greater length of ftring, ard
no fri¢tion of  teeth, and it is more eafily
conftru&ed ; nothing being here neceffary
but to adjuft a proper weight to the end
of the ftring, and to make the pullies move
quite free, for which purpofe they fhould
be frequently oiled.

But
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But the moft fimple, and at the fame
time the moft fenfible hygrometer, may be
- conftructed as follows. Let R S, Fig. 3.,
be a'catgut or whipcord that goes from
one end of the room to the other, near the
cieling, and paffing over the pulley T, de-
{cends in a corner of the room to V, where
it is faftened to a weight fufficient to keep
it always ftretched. This weight is.to

hang frec from the wall, and there is to
be faftened to it an index X, which points
to a {cale of wood or paper Z, thatis placed
againft the wall. As this hygrometer has
no other friGtion than that of a fingle pul-
ley, ‘and may have, in a fmall room, 18
-or 20 feet of ftring, it is certainly more
eligible than either of the foregoing, and
* perhaps, than any of the numerous and

complicated hygrometers that have becn
“invented. : )

THE
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THE THERMOMETER.

HE figure of this inftrument, as well
as that of the barometer, is too well’
known to need defcription. It will be
{ufficient here to thow their conftructions
and the principles on which they act.

As the thermometer is defigned to fhow
the degrees of heat and cold by the expan-
fion of a fluid, different fluids have been
ufed for that purpofe. The firft that be-
came generally ufed was fpirit of wine
tinged with cochineal. This thermo-
meter anfwers very well for common pur-
pofes, butin great degrees of heat, as that
of boiling water or oil, or melting metals,

. the fpirit will burft the tube; and in a

great degree of cold it will freeze. This,
therefore, was foon rejected by philofo-
phers, and was fucceeded by thofe made
with linfeed oil; which requires four

times the heat to make it boil, that water
' does.
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does. . This fort of thermometer was con»
ftantly ufed by Sir Ifaac Newton, and with ‘
this he meafured the comparative heat
of boiling water and fpirit of wine, and
of melting wax, tin and lead ; beyond
which it does not appear to have been
tried

~There was ftill wanting a thermometer’

that would meafure any degree of heat,
and this was invented by Farenheit of
~ Amfterdam, whofe name it flill bears.
It is made with mercury, which ex~
pands itfelf uniformly from the hardeft
froft to the greateft heat. The common
fort of thefe thermometers have a fcale that
begins with o, the freezing point is 32,
and is extended to the heat of boiling wa- -
ter, which is 212 degrees. It was this
thermometer the great Boerhaaveconftant-
- ly ufed, in his chemical and other experia B
ments. We forbear any further defcrip=

~tian of the manner of conftru&ing this
/inftrument, as it cannot be performed toa
Vor. IV, C t o due
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degree of accuracy, but by an able
workman.

THE BAROMETER.

HIS infirument, when properly con-
ftructed, is the moft geuerally ufeful

of all the pneuinatic apparatus. The baro-
meter is {requently called the Torriceliian
tube, from its inventor, an Italian, and dlf-

ciple of the renowned Galileo, named Tor=
ricelli ; who, confidering thata column of

water of about 373 feet, was equal in weight
to a column of air of the fame bafe, con-~
cluded, that a column of ’\/Iercury of about
29 inches and a half would likewife be

equal to a column of air, for fuch a column,

of mercury he knew to be equal to 33 feet

of water ; he accordingly made the expe-

riment, and the apparatus he then ufed is
now the common barometer.

" The prmc:pal defect in the common ba-
rometcr is the {fmallnefs of the bore of the
' tube,

!
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tubé, which occafions the £n¢rcgry to ad-e'
here to its fide, and not rife and fall with
the neceffary freedom. The'refo.re,l pro- .
cure 4 glafs tube one-third, or at leaft one=
fourth of -an inch diameter, hermetically'
~ fealed at one end and open at the other,
and 34 incheslong : its inner furface muft.
be petfetly clean, and that it may be fo,
jult before you ufe it, rub the infide with
a piece of fine warm flannel put round
a wire. Have ready a fmall quantity of
pure mercury, which you may fqueezs
~ through a thin leather. Then quite fill
the tube with mercury, and having ready
a glafs bafon, or drinking-glafs with a flat
bottom, about an inch and a half or two
inches high, in which likewife fome of the
fame mercury is put, invert the tube, and

put it in the bafon, ftill holding your finger
underit, tillit is in the mercury of the bafon;
then place it in a frame. On taking away
your finger, the mercury in the tube will
immediately fubfide to about 29 or 30
inches, according to the ftate of the air,

Ca it
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being very rarely lower than 28, or higher
than 31 inches. Therefore if a fcale of
four inches, divided into tenths, be placed

againft the upper end of a tube, the baro-
meter is complete.

Though the fcale be only divided to
tenths of an inch, yet if there be an index
from the fcale to the tube, as is commonly
praifed, the eye may diftinguifh to the
2oth or goth part of an inch, that is, to
one-half or one quarter of a tenth. But
for greater precifion there is what they
call; from its inventor, a Norius divifion,
which is a fmall plate fo contrived as to
flide over the graduated plate or fcale, in
fuch manner that its index may always
be fet, in one part to the furface of the
mercury, while another part correfponds
with one of the divifions of the fcale.
Now, this Nonius is divided into ten
equal parts, which are together equal
to eleven. divifions of the fcale, that is
eleven-tenths of an inch. Confequently,

every
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every divifion of the Nonius is equal to
one and one-tenth of the fcale; two of
them to twaand two-tenths ; threcof them
" to three and three-tenths, &c. Whence
it is eafy to conceive, that if the Nenius
index points between any two divifions of
the fcale, you need only look back to fee
what divifion of the Nonius coincides with
a divifion of the fcale, and that will fhow
the number of tenths of a tenth ; that i is,
the hundred parts of an inch.

- The barometer may bc applied to va-
rious ufes, as meafuring the height of
towers or mountains ; for 12040 inches of
air being equal to one inch of mercury,
near the furface of the earth, 1204 inches,
or 100 feet, mult be equal to one-tenth of
-an inch of mercury. Confequently if 5
barometer be carried up any great emi-
nence, the mercury will defcend one.
tenth of an inch for-every 100 feet the ba-
rometer afcends.

C3 ) ~ But
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But the great ufe of the barometer,
when well conftructed, is that of predicting
the future ftate of the weather, for feveral
hours, and fometimes days, preceding ;
though not to a certainty, yet in many
inftances fo a great degree of probability :
in order to obtain this defireable end, ob-
ferve the following rules,

- Firft, The rifing of the mercury prefages
in general, fair weather; and its falling,
foul weather. 2.In very hot weather, the
falling of the mercury forefhows thunder,
3. In winter, the rifing  portends froft;
and in a continued froft it foretells fnow,
4- When foul weather happens foon after
the falling of the mercury, expet but
little of it ; and fo, on thecontrary, of fair
weather, 5. But when the mercury con-
tinues to rife for fome time before the foul
weather is over, expect a continuance of
fair weather to follow, 6. In fair wea- -
ther, when the mercury continues to fall
before rain comes, then expect a great deal

of
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of it and probably high winds. 7. The

unfettled motion of the mercury denotes
uncertain or changeable weather, '

It appears from thefe obfervations, that
it is not fo much the height of the mer-
cury that indicates the wcather, as its mo-
tion up or down.. Thersfore to know
whether the mercury be a&ually rifing or
falling, obferve the following rules. 1. If
- the furface of the msrcury be convex, itis
then rifing. 2. If the furface be concave, it
is then finking. 3. If the furface be plains
or rather a little convex, it may be confi-
dered as ftationary. If the tube be fmall,
fhake it, and if the air be growing heavier
it will rife about half the tenth of an inch,
and if it be growmg lighter it will fink thc
fame fpace,

The great utility of the common baro-
meter has induced many psrfons to invent
others, in which the rife and fall of the
mercury, and confequently the alterations

Ca ‘ of -
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the a{tmofphere, or the height of places,
may be more eafily obferved ; fuch as the
diagonal, the reangular, the wheel, and
-pendant barometers, &c. which are in ge-
hqral attended with fome peculiar advan-
tages and fome defects. But for general
ufe, the common barometer, efpecially with
a Nonius divifion, is perhaps of all others
the moft chglblc.

In fuch of the following recreations as
“are performed by the air-pump, it will
be fufficient to have the receiver only in
the room were the experiments are made;
and to let the pipe, called the fwan’s neck,
be carried through the frame of the table
on which the receiver ftands, and commu-
nicate with the other parts of the air~
pump in an adjoining room, after the fame
manner as in the articles of electricity and
magnetifm, By this method the recrea-
tions will be heightened by the pleafure of
furprize ; a pleafure that many people find
much greatér than they are able to exprefs,

RECRE-
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RECREATION L

The bottles broke by air.

AKE a bottle that is {quare, not
- round or cylindrical; and if it be
{mall, theglafs muftbe thin. Putthemouth.
of this bottle over the hole in the plate of
the air-pump, and exhauft the air. By
this mean the bottle will be made to fuf~
tain the weight of the external air as
long as it is able, but at laft it will
be fuddenly burft into very fmall
parts. - - S

The fame effe® may be produced by
the {pring of the air, in the following
manner.  Seal the mouth of a bottle fo
clofe that not the leaft air can come
out, and place it in the receiver; then
as the air is drawn off from its furface,
. the fpring of the included air will act
againft the fides of the bottle, and will

con-



26 RATIONAL

continually increafe as the air in the re-
ceiver becomes more rarified, till at laft it
burft the bottle in pieces,

A fimilar effect is produced by laying
a plate of glafs an the top of an open re-
ceiver, and exhaufting the air; for then
the weight of the external air will prefs
upon the glafs and break it in pieces.
In like manner if a perfon lay his hand
upon an open receiver, and the air be ex-
haufted, his hand will be fixed to the re-
ceiver : for if the aperture of the receiver
be four f{quare inches, the weight on his
hand will be equal to 60 pound. This ex-
periment will be attended with fome Pain
in the perfon’s hand,

T RECRE-
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"RECREATION I,

The 6raﬁ bemifpheres.

TAKE two hemifpheres of about four

‘in ches diameter, and whofe circumfe-
rences exaltly fit each other, Now, when
they are placed togethcr, and the air 18
exhaufted from their cavities, the mternal ‘
{pring being taken away, they will “be
preﬁ'ed by a column of air equal to their
furfaces, that is, twelve fquare inches and
a half, which multiplied by fifteen pounds,
the weight of the air on every inch, t:hc
fum will be 187 pounds and 3 half,

Therefore, give thefe hemifpheres to
any two perfons, after they have feen them
put together, and that they are not in any
manner joined to each other, and defire
them to pull the hemifpheres afunder; to
effe@ which they muft, between them,
exert a force equal to the above number of

pounds,
~“RECRE-
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RECREATION 1v.
Water boiled by-air

AKE water that is made as warm

as you can well bear to put your
hand in it, but that has not boiled, and
putting it under the receiver exhauft the
air. Bubbles of air will foon be feen to
rife, at firft very {mall, but prefently be-
come larger, and will be at laft fo great,
and rife with fuch rapidity, as to give
the water all the appearance of a violent
boiling. This agitation of the water will
continue till the air is again letinto the re~
ceiver, when it will ilmmediately ceafe, and
the water become quite motionlefs.

RECRE-
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RE CREATION 1V,
. Te aerial 6#6&1&-. \

AKE a piece of iron, brafs, ftone, of

any other heavy fubftance, and putting
it in a large glafs wit h water, place it in
the receiver. The air being exhaufted,
the {pring of that whichis in the pores of
~ the folid body, by expandingthe participles,
will make them rife on its furfacein num-
berlefs globules, which, refembling the
pearly drops of dew on the tops of the
grafs, afford a very pleafing appearance.
On letting the air into the receiver all thefe
acrial forms immediately difappear.

RECREATION V,
T be floating fone,

TO a piece of cork tie a fmall ftone, that -
will juft fink it, and putting it in a

veflel of water, place it under the receiver.
~ Then cxhauﬁmg the receiver, the bubbles

of
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of air which expands from its pores, and
adhering toits furface, will render it; toge-
ther with the ftone, lighter, than water,and
confequently they will rife to the furface
and float. . o

 RECREATION VL
 The withered fruit reflored. »
TAKE a thriveled apple, -and -placing

\ it under the receiver exhauft the air,
The apple will immediately be plumped:
up, and look as fair as when firft gathered.
For the preflure of the external air being-
taken off, the expan'ﬁon' of that contained
“within the fkin of the apple will extend it
to the utmoft, {o as fometimes to make it

burft. Thisreftoration, however, is mere<

ly apparent, for the air is no fooner let
into the receiver agiin, than the apple re«
turns to its former withered ftate.

RECRE-
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RECREATION VIL

The vegetable air bubbles.

UT a fmall branch of a tree with its

L leaves, or part of a {mall plant, in-a
veflel of water, and placing the veffel in
the receiver, exhauft the air.- When the -
preflure of the external air is taken off,
the fpring of that contained in the air vef--
fels of the plant, by expanding the parti-
cles, will make them rife from the ori=-
fices of all the veffels, for a long time to-
gether, and produce a beautiful appear-
ance. This experiment thows how great.
a quantity of air is contained in every ve-
getable fubftance..

RECRE-
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RECREATION VIIL.
The mercurial rod.

“AKE a piece of ftick, cut it even

_ at each end with a penknife, and im«
merfe it in a veffel of mercury. When the
air is pumped out of the receiver, it will
at the fame time come out of the pores of
the wood, through the'mercury, as willbe
vifibleat each end of the ftick. When the
air is again let into the receiver, it falls on
the furface of the mercury and forces it
into the pores of the wood, to poﬂ'cfs the

place of the air.

When the rod is taken out and weighed
it is found to be feveral times heavier than
before, and has changed its colour, being
now all over ofa bluifh hue. If this ftick
be cut tranfverfly, the quickfilver will be

feen to glitter in every part of it.

RECRE-
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RECREATION IX.
The myfical bell.

FIXa {fmall bell to the wire that goss
' through the top of the receiver, and
fhaking it by that wire it will be diftinctly
heard, while the air is in the-receiver_
As the aif is exhaufted, the ringing be-
comes gradually weaker, and at laft, how
much foever the bell be fhook, the leaft
found cannot be heard. But when the air
begins to enter again into the receiver, the
found becomes prefently audible. This
experiment proves that air is the medium
of found. | :

RECREATION X,

- Feathers beavier than lead.

AT one end of a fine balance hang a
piece of lead, and at the other as many

feathers as willkeepitin equilibrio. ‘Then

-

VoL 1V. D plice
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place the balance under the receiver. As
foon as the air begins to be exhaufted,
the equilibrium will begin to be deftroy-
ed, and when all thé air is exhaufted,
the feathers will defcend and the lead
mount up.

The caufe of this phenomenon is plain-
ly deducible from the laws of dydroftatics ;
for when both bodies are weighed in air,
each lofes the weight of an equal bulk
of air; confequently the feathers will
Iofe a greater weight than the lead; but
when the air is taken away, the weight
that is reftored to the feathers being greater
than that reftored to the lead, the former
will neceffarily preponderate. -

HYDRO«
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 RECREATION XI
The felf-moving wheel.

AKE a circle of tin about ten inches

diameter, orof any other dimenfion
that will 'go into the receiver, and to its
circumference fix a number of tin vanes,
each about an inch fquare. Let this
wheel be placed, between two upright
pieces, on an axis whofe extremities are
quite {mall, fo that the wheel may turn,
in a vertical pofition, with the leaft force
poffible. Place the wheel and axis in the
receiver, and exhauft the air. Let there
be a fmall pipe, with'a cock ; one end of
this pipe is to be on the outfide of the top
of the receiver, and the other end to come
direétly ‘over the vanes of the wheel.

" When the air is exhaufted from the re-
cewer, open the cock Ju& mentioned. A
currcnt of air will rufh againft the vanes

" D2 - of
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of the wheel, and put it in motion ; and
the velofity of its motion will increale
till the receiver is again replete with air.

If the pump be kept continually work-
ing, after the air is exhaufted, the motion
of this wheel may be regarded not only as
fpontaneous, but perpetual.

RECREATION XIL
The animated figures.

ROVIDE nine, twelve, or any numbet
you pleafc, of hollow cylinders, about
nine inches long, and one and a half or two
inches diameter. Let the bottom of each
of thefé cylinders be clofed, except a fmall
hole; and in each of them place a pifton,
like that in a fyringe. At the bottom of,
each pifton let there be a worm fpring,
and over it the figure of a man, woman,
or what elfe you pleafe. Thefe figures
ihould be all dlﬁ'crent, and in different at-

titudes
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titudes, and of fuch a fize that they may
completely enter the cylinders.

Place all the cylinders in a circular frame
of wood, and having puthed each pifton
down to the bottom of the cylinder, and
ftopped the holes at bottom, draw it up
again to what height you think proper, and
~ there will then be a vacuum under each
pifton.  Then place the frame in the re-
geiver, and exhauft the air, .

When the weight of the external air be-
gins to be taken off, the force of the fpring -
that is at the bottom of each pifton being
greater than its friction, and the weight
of the figure placed over it, they will all
gradually rife up, and prefent themfelves
in their proper attitudes. When the air
is again let into the receiver, they will, in
like manner, retire to their {eparate
;apartments. '
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If the arms and legs of the figures be
inflated with a due quantity of air, when
the preffure of that in the receiver is taken
off, they will be extended, and may be
made to aflume any attitude required ;
and when the air is again lct into the re-
ceiver, they will refume their 'forxne:

pofitions.
RECREATION XIIL
The artificial balo,

TDLACE a candle on one fide of a re-

ceiver, and let the {petator place him-
felf at fome diftance from the other fide,
As foon as the air begins to be exhaufted,
and becomes attenuated and charged with
vapours to a proper degree, the light of
the candle will be refracted through that
medium in circles of various colours, that
lively refemble thofe feen about the moon
in a hazy night, '

RECRE=
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RECREATION XIV.
Tbe mercurial Shower.

NEMENT a piece of wood into the
lower part of the neck of an open re-
ceiver, and pour mercury over it. After
a few ftrokes of the pump, the preflure
of the air on the mercury will force it
~ through the pores of the wood in form of
a beautiful fhower ; which, if the receiver
be clear and the weather be dry, will ap-
pear luminous in a dark chamber.

RECREATION XV.
The fountasn is vacuo.

AKE a tall glafs tube, hermetically
fealed at the top and at bottom, by
means of a brafs cap, fcrewed onto a ftop
cock, and that to the plate of the pump.
When alt the air is exhaofted the cock is
turned, the tube is taken off the plate
' D4 and
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and immerfed in a bafon of mercury or -
water : then, the cock being again turn-
ed, the fluid, by the preflure of the air
will play up in the tube, in form of 3
fountain, and afford a very plcaﬁng apr

pcarancc.

There are a great number of other.
experiments performed by the air-pnmp ;
but thefe are quite fufficient to explain the
nature of the air’s preflure and expanfion,
which is their gereral intention,

RECREATION XVI,
The air-gun,

HERE are two forfs of air-guns, the |
- common, and what is called the ma+
gazinc air-gun, 2

The common air-gun is made of brafs,
and has two barrels. (Plate III. Fig. 1,
The inner barrel KA, has a {maller bore

than
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than the other ECD R. In the ftock
- of the gun there is a fyringe SMNP, by
which the air isinjected into the cavity, be-
tween the two barrels, through the valve
N P. Theball K is putdown the fmaller
barrel with a rammer, as in other guns.
At TL is another valve, which being

drawn open by the trigger O, makes way

for the air to get behind the ball, and drive

‘it out with great violence. By fuddenly
opening and fhutting the valve, one charge
of condenfed air will ferve for feveral dif-
charges, which are effected by means of
the lock rcprefentcd in Fig. 2.

In the magazine air-gun there is an ad-
ditional barrel of a ferpentie form, which
holds ten or twelve balls, that are brought
into the fhooting barrel fucceflively, by
means of a lever, which is called a hammer,

RECRE-
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RECREATION XVIL

- Artificial rain and bail.

AKE a hollow cylinder of wood
(Pl. 1II. Fig. 3.) let it be very
thin at the fides, about eight or ten
inches wide, and two or three feet in dia-
‘meter®, Divide its infide into five equal
parts, by the boards A. of five or fix inches
wide; and let there be between them and
the wooden circle a fpace B, of aboutones
- fixth of an inch, You are to obferve
that thefe boards are to be placed obhque-
ly, as in the figure,

In this cylinder put four or five pounds
of leaden fhot, of a fize that will eafily
pafs through the opening you have left,
Let it turn on the axis D, and be {upporta
ed by the foot C, \

* When this machine is intended for a theatrg
jt muft be conftruéted much larger.
The
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"The found of this' machine ‘when in
motion, will ftrongly reprefent that of
rain, and will increafe with the ve-
“locity of the motion. ‘To produce the

found df hail, a larger fort of fhot xnuﬂ:

be ufed,

RECREATION XVIII,
The magical flowers and fruit.

M AKEa box ABCD, (Plate III.

Fig. 4.) of about fix inches every
way. In the middle of the top A B, let

there be a hole, through which is to pafs

the neck of the veflel E, that is a kind
of hollow copper fpheye, of three or four
inches diameter, and covered at its top and
. bottom F and G, with two pieces of the
fame metal, that are to be well foldered

toit. 'Tothe part next F there is to be
foldered the tube H, about half an inch
jn diameter, through which is an aperture

of a quarter of an inch ; this tube muft alfo
be pierced horizontally, by an opening of
' onss
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one-third of an inch at1, to admitacock,
they key of which muft extend to the out-
- fide of the cafe; it fhould alfo have a fmall
aperture of about one-tenth of an inch, to
Jet out the air that is to be comprefled in
the veflel E, as we fhall now explain.

To force the air into the hollow vefel
there muft be adjufted to one of its fides
the copper fyringe N' M, Fig. 5, which has
a leather valve at M, and another at its
extremity N: fo thar by the alternately
thrufting in and drawing out of the pifton,
the air may be ftrongly condenfed'in the

veflel E,

To the extremity of the tube H there
is to be fixed the little tree O, which is
compoi'cd of four or five fine branches of
copper P, Q_R, S, that proceed from
the trunk Q.  Thefe branches are to he
hollow from one end to the other, that the
air which enters at the bottom may extend |
ég{qif to the top. ‘To thefe branches are
- L)
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to be adjufted twigs, made of brafs wire,
and the whole is to be decorated with
orange leaves, that are made of parchmént,
and ftrongly imitate thofe of nature.

The end of each of the branches is to
dilate, fo that they may contain fmall pieces
of very fine leather, which are to take the.
figure of an orange, when they are ex-
tended by the air drove thro’ the branches.
Thefe leathers muft be contained within
the extremities of the branches, to which
they are to be faftened by a filk thread:
and there muft be a fpace left at the end

of the branch, to which s to be fixed the '
~ bud or flower of a blowing orange.

The trunk of the orange-tree muft ex-
altly fit the tube H, that none of the air
may efcape; and it is to be ‘made to take
out. The branches and the leathers that
are to form the oranges, muft be accurate-
ly painted, to favour the illufion. There
thould be a glafs cover to the whole, which

will
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will prevent any one from touching it 3
and the top of the box may be covered
with earth.

Previous to the performing this Recre-
ation you take the orange tree out of the
cafe, and with a little ftick ‘'made for that
purpofe, you put each of the oranges witha
in the end of the branch, together with
the flowers of the blowing oranges ; fo that
no part of them may appear : and the bet-
ter to conceal them, the greateft number of
leaves may be at the ends of the branches.
The tree is then to be replaced in the
tube H. You are next to turn the cock
at I, and with the fyringe throw a fuffi~
cient quantity of air into the veffel E.

Matters being thus prepared, you intro+
duce the boxandtree, covered with theglafs
and make the company obferve, that in its
prefentftateitbearsneither flowers nor fruit,
and tell themifit be their pleafureit fhall in-

fantly
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ftantly produce both. You then turn the
cock*, when the flowers or buds will

immediately appear, and will be fucceed-
ed by the fruit.

This Recreation may be performed by
" putting an eolipile in the box inftead of
the copper veflel; under which you place
a chafing-difh with hot coals, that is to
be fuppofed to produce the fudden vege-
tation in the tree. The air in the eolipile
being rarified by the heat will produce the
fame effe® as the condenfed air in the
.other veflel.

* This cock fhould be fo concealed that you
amay turn it without being obferved by the company,

RECREs--
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"HYDROLOGY.

DEFINITIONS.

L. LYYDROLOGY is that part of -
‘phifiology which explains the
properties of water. It is ufually divided
into hydroftatics and hydraulics ; the for-
mer of which treats of the manner of
weighing water, and fluids in general, and
of afcertaining their fpecific gravities, that
is, their particular weights; and the other
thows the manner of conveying water from
one place to another*®.” |
" 2. A fiphon is a bended tube, commonly
of a form neaﬂy refembling half an ellipfis.
3. A valve is a fort of flap or cover,
- fixed to a pipe or other body, which by

* The term hydroftatics is frequently ufed for
a general treatife on water, but certainly with im-
propriety., ‘

E 2 ~ opening .
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opening one way only, fuffers the water
to pafs, but not to return.

4. A pifton is a fmall cylinder faftened
to the end of a rod, and fitted to the bore
of a pipe or hollow cylmder, and frequent-
ly contains a valve.

5. The hydrometer is an inftrument
conftructed to find the fpecific gravities of
fluids.

6. The hydroftatic balance is contrived.
to fhow the fpecific gravities of fluids, and
of folids, by weighing them in fluide.

APHORISMS.

1. Water is a {centlefs, tranfparent, co-
lourlefs fluid*, which, with a ccrtam
dcgrce of cold, turns to ice.

* Though fluidity be commonly regarded as an
eflential property of water, yet many philofophers,
particularly Boyle and Bocrhaave, confider itas an
adventitious circumftance, produced by a certaim
degree of heat, and affert its natural ftate to be that
of a cryftalline, as when in ice.

2. Wates
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2. Water is one of the conftituent
parts of all bodies®.

" 3. All fluids, except air, are incom-
preflible 4.

4. Though water is lefs dnaphanous
than air, it is more penetrative, as it will
pervade bodies that air will not 3.

" 5. Water diffolves fome bodies, as falts,
and conglutinates othcrs, as brncks, ftones,
bones, &c. ’

6. Water, in its natural ftate, contains

* This is ptoved by diftillation, for the dryeft .
woods, earths, bones, and ftones pulverized, con-
ftantly yield a certain quantity of water. It has
been found by expetiment, that the water contain-

~ed in a certain quantity of air was nearly equal to
the air itfelf.

+ If a globe of gold be filled with water, and
prefled with a very great weight, the water will
tranfude the pores of the gold, and cover the fur-
face of the globe, in the form of a fine dew. This
is called the Florentine experiment.
~ t This is evident from its paffing through the -
pores of a bladder. ' '

E 3 the
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the three other elements, fire, -earth, and
air®, '
7. The water, infeveral tubesthatcom-
municate with each other, will ftand at the
fame height in all of them, whether they
be fmall or great, perpendicular or ob-
lique. ,
8. The furface of water contained in a
veflel will always be even, and. parallel to
the horizon 4. _
9. Ina veffel of water the preflure of
the upper parts on the lower, is in pro-
portion to the depth; and is the fame at
the fame depth whatever be the diameter
of the veflel.

* We have already faid' that water owes its
fluidy to heat, and it is evident from many expe-
riments with the air-pump, that it contains no
fmall quantity of air: and the fediment that is
found in all water, except that which is diftilled,
always contains a quantity of earth.

-+ In large bodies of water, as the fea, or great
lakes, the furface will not be plain, but fpherical, as
making a partof the furface of the terrequeous globe.

10. Thg
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.- 10, The preflure of a fluid upward is
equal to its preflure downward, at any
given depth *. '
- 11. ‘The bottom and fides of a veflel are
prefled by the fluid it contains in propor-
tion to its height, without any regard to
the quantity. '
12. If fluids of different gravities be con-
-tained in the fame veflel, the heavieft will
be at bottom, the lighteft at top, and the

* It follows from this and the preceding apho-
rifm, that the lighteft folid may be funk in the hea-
vieft fluid, as cork in-quickfilver, and will remain
atthe bottom, if it be fo contrived that none of the
fluid can get underit. On the contrary, the hea-
yieft folid may be fufpended in the lighteft fluid ;
¥ the fluid be of a fufficient depth, apd be preyent-
ed from prefling on the top of the folid. . Fhis
is commonly proved by putting a guinea in 2
* tube, exadtly of the fame diameter, and holding it
to the bottom by means of a ftring. Then, as
gold is about nineteen times heavier than water, ;f
you put the tube down in the water to about nine-
teen - times the thicknefs of the guinea, and let the

" ftring go, the guinea will not fink, but be fuftained
by the preflure of the water under it, which is there
greater than the gravity of the guinea.

E 4 ‘reft
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reft in proportion to their fpec;ﬁc gra~
vities.

13. A body that is heavier than an equal
quantity of any fluid will fink in that
fluid ; if it be lighter, it will fwim at the
top; but if it be of the fame gravity, it will
neither fink nor fwim, but remain fufpcnd-
ed in any part of that fluid.

14. A folid immerfed in a fluid is
prefled by that fluid on all fides, in pro-
portion to the height of the fluid above
the folid. Bodies very deeply immerged
may be confidered as equally prefled on
all fides,

15. Every folid immerfed in a fluid,
lofes fo much of its weight, as is equal

to a weight of a quantity of that fluid
of the fame dimenfion with the folid *.

* Tt js on this aphorifm that the hydroftatic bar
Jance is founded ; for if every folid, on being im~
merfed in a fluid, Jofes fo much of its weight as is
equal to the weight of an equal bulk of that fluid,
it follows, that the lighter the body is, the greater
Froportion of its weight it will lofc ; therefore, if

two
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16. The fluid acquu'es the weight the
folid lofes.

two bodies of equal bulk be firft weighed in air,
and then in water, and it be found that one has
loft half of its weight, and the other one-fourth,
it follows that the fpecific gravity of the latteris
to that of the former as 2 to 1. From hence alfo
is derived the method of finding the fpecific gra-
vity of fluids, for if the fame folid when weighed in
two different fluids, lofes twice as much in one as
in the other, it follows that the fpecific gravity of

the former muft be twice as great as that of the
latter,

THE
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TﬁE HYDROLOGIC APPARATUS.

9 MONG the hydrologic apparatus the
fyphon claims the firft regard, and

that as well from its fimplicity, as its uti-
. lity in explaining the more complex ma-
chines.

If the fyphon EFG (Plate IV. Fig. 1.)
be immerfed in the veflel of water ABCD,
and theair fucked out at E *, thepreflurg of
the air upon the furface of the water in
the veflel will force it up the vacuity in the
pipe fram G, and paffing through the top in
atF, it will defcend in the other leg, and run
out at E, as long as-the furface of the wa-
ter is above the bottom of the leg C G.
You muft obferve, however, that to make
the water run out, the end E of the fy-~

* If the fyphon or crane be filled with water
then inverted, and one end placed in a veffel of wa:
ter, it will have the {fame effet as drawing out the
air, and when the fyphon is large, will be morc
eafily cffe@ed,

phon
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phon muft be below G: for if both ends
be parallel, the preffure of the air on each
end will be equal, and the water will re-
main in the fyphon,

It is to be remembered, that the top of.
the fyphon muft not exceed 32 feet per-
pendicular altitude above the furface of
the water in the veflel : for a column
of air of the height of the atmofphere
is but juft equal to a column of water
of 32 feet. Mercury m&y be drawn
through a fyphon in the fame manner as
water ; but then the utmoft height of the
fyphon muft always belefs than 30 inches,
~ as mercury is near 14 times heavier than
water, That fluids are forced through the
fyphon by the preflure of the atmofphere
- is proved experimentally by the air-pump;
for if a fyphon immerfed in a veflel of wa-
ter be placed, when running, in the receiv-
er, and the air extratted, the running will
immediately ceafe.

There
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There is a fort of fyphon that will draw
off water without having the air previoufly
extracted from it: this confilts of a ca-
pillary tube, about one-tenth of an inch
bore, and alts by the attra@ion of cohefion:
for the water being attracted by the leg
immerfed, is flowly drawn up to the top
of the fyphon, and from thence gradually
defcends by its own gravity. From the
fame caufe it is, that if one end of a piece
of the lift of cloth be put into the water of
a veflel, and the other end hang over its
fide, the water will be fucked up by
the end of the lift in the veflel, which
in this cafe a&ts asa bundle of very fine ca-
pillary tubes, and drop from the other end.
This experiment with a capillary tube
will fucceed in vacuo.

THE
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THE PUMP

THE pump is at once the moft com-

mon and moft ufeful of all hydraulic
inftruments. Of pumps there are three
~ forts, the fucking, forcing, and lifting

pump.

A B (PL IV. Fig. 2.) is the pipe or
barrel of a common fucking pump, C D
~ the pifton or bucket, E F two valves that
open upward. When the handle of the
pump is put down it raifes the bucket, and
the valve F fhuts. The water above the
bucket being raifed, a vacuum is left under
it, and the external air prefling on the wa-
ter in the well M N, raifes it up, through
the hole B, and lifting up the valve E,
enters the barrel of the pump. The han-
dle of the pump being then raifed, the
bucket defcends, the valve F opens, and
lets the water afcend above the bucket.

The preflure of the water at the fame time -
thuts
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thuts the valve E, fo that it cannot return
through B. The handle being again prefl-
ed down the bucket is again raifed, and
more water afcends through B. So that
at every ftroke of the handle, the water in
the barrel is increafed, till at laft it runs
out at the pipe H.

If the bucket be more than 30 or 32 feet
from the furface of the water in the well, it
will notafcend to the bucket, for the pref-
fure of the atmofphere, as we have before
obferved, is but equal to" 32 feet of water.
The weight the bucket lifts at each ftroke,
is equal to a column of water whofe diame~
ter is that of the bore of the pump and its
height M H. It is therefore of no cornfe-
quence where the bucket is placed, with
regard to the weight of water. To balance’
that weight the handle fhould be made:
heavy. Thepifton or bucket muft be fur-
rounded with leather, that it may exactly
fit the bore of the pump, at the fame time
it moves freely up and down, The valves.

alfo
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alfo fhould move free, and fhut quite
clofe. The fmaller the bore of the pump,
the eafier it will work ; but the wider it is,

and the longer the ftroke of the handle,

the more water it will raife.

The forcing pump is conftructed as fol-
lows: AB(PL IV. Fig. 3.) is the bar-
rel ftanding in the water of the well at B.
C is the pifton, and G the handle: C
is a folid . piece, without any valve, as no

water is to pafs thro’ it: this piece thould

be carefully leathered, and made to fit the
barrel fo exactly, that in its motion nei-
ther water nor air may pafs between them.

At a diftance below, as at D, a valve is fix-

ed. Between this and the loweft fituation
of the pifton C, there goes offa pipe H, in
which is fixed a valve at E.

Now the pifton being drawn up from
C toward A, exhaufts or rarifies the air
above D, which caufes the water to ruth
into the fpace CD; and when the pifton

. is



66 RATIONAL

is forced down, as the water cannot repafs -
at D, it is forced to afcend into the pipe
H, and through its valve E into theciftern
F (which may be placed at any diftance
from the pump) and fram thence it runs
off by the {pout.

Of lifting pumps there are feveral forts 3
the moft common is thus conftru&ed.
AB (PL. 1V. Fig. 4.) is the barrel, fixed
in the frame KIL M which is alfo fixed
immoveable; with the lower part in the
water that is to be pumped up. GEQHO
isa frame with two ftrong iron rods, move-
able. through holes in the upper and lower
parts of the pump, IK and LM. In the
bottom of this frame is fixed an inverted
pifton BD, with its bucket and valve up-
permoftat D.  From the top of the barrel
there gozs off a part K H, either fixed to
the barrel, or moveable by 2 ball and fock=
et (as here reprefented at F), but in either
cafe fo very exaét and tight, that no water
or air can poffibly get into the barrel, as

o thas
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that would prevent the effet of the pump.
In this part, at G, is fixed a valve opening
upward. |

' When the'piﬁdn frame ,is thruft down

into the water, the pifton D will defeend,
and the water beneath it ruth up through
the valve at D, and get above the pifton;
where, upon the frames Bcing lifted up,
the pifton will force the water through
the valve C, into the ciftern P, there torun
off by the fpout. It is to be remembered,
that this fort of pump muft be fet {o far in
the water, that the pifton may play-below
its furface. It appears by the above de-
fcription, that this is only a different man-
ner of conftructing a forcing pump.

Vor. IV, F THE
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THE HYDROMETER. |

HIS is the moft eligible of all inftru~
ments for finding the fpecific gravity

of ﬂuxds only, as well for eafe as expe-
_dmon

The globe of the hydrometer thould be
made of copper, for ivory imbibes {piritous
liquors,. and thereby alters their gravity,
and glafs requires an attention that is in-
compatible with expedition. The moft

- fimple hydrometer confifts of a copper
ball, B4, (Plate s. Fi ig. 1.) to which is
foldered a brafs wire AB, one quarter of
an inch thick. The upper part of this
wire being filed flat is marked proof, at m,
Fig. 2. becaufe it finks exaitly to that mark
in proof fpirits. There are two other
marks at A and B, Fig. 1. to fhew whe-
ther the liquor be one-tenth above or be-
low proof, according as the hydrometer
finks to A, or cmefges to B, when a brafs

~ weight

.
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~weight, as C or K, is fcrewed to its bot- -
tom ¢. There are other weights to fcrew
on, which fhew the fpecific gravity of dif-
ferent fluids,- quite down to common
water. ' '

The round part of the wire above the
ball,’may be marked fo as to reprefent ri-
- ver water when it finks to R W, Fig. 2.
the weight which anfwers to that water
being then fcrewed on 5 and when put into
‘ fp‘r'ing water, mineral water, fea water, and .
water of falt {prings, it will gradually rife
to the mark SP, MI, SE, SA. On the
contrary, when it is put into Briftol water,
rain water, port wine, and mountain wine,
it will fucceflively fink to the marks 4 r,
ra, po, mo. Inftruments of this kind
are fometimes called areometers.

There is another fort of hydrometer
that is, calculated ta afcertain the fpecific
gravity of fluids to the greateft precifion

poffible, and which confifts of a large hol-
‘ F 2 ow
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low ball B (Plate V. Fig. 3.) witha {fmaller
ball 4 fcrev‘ved on to its bottom, partly
filled with mercury or fmall thot, in order
to render it but little fpecifically lighter
than water. The larger ball has alfo a
thort neck at C, into which is fcrewed the
graduated brafs wire AC, which by a f{inall
weight at A, caufes the body of the in-
firument to defeend into the fluid, with
Part of the ftem.

When this inftrument is {wimin g.'ixuhc
liquor contained in the jar ILMK, the
part of the fluid difplaced by it, will be

equal in bulk to the part of the inftrument .

under water, and equal in weight to the
~whole inftrument. Now, fuppofe the
weight of the whole to be four thoufand
grains, it js_ then evident we can by this
mean compare the differcnt. dimenfions
of four thoufund grains of feveral forts of
fluids. For if the weight at A, be fuch as
will caufe the ball to fink in rain water,
till its furface comes to the middle point

. ' of

~
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of the ftem. 20, and after that if it be im=
merfed in common f{pring water, and the
furface be obferved to ftand at one-tenth
of an inch below the middle point 20, it
is apparent that the fame weight of each
water, differs only in bulk by the magni-
‘tude of one-tenth of an inch in the fiem.

Now fuppofe the ftem to be'ten inches
long, and weight a hundred grains, then
-every tenth of an inch will ‘weigh one
grain; and as the ftem is of brafs,. which
is about eight times heavier than wa-
- ter, the fame bulk of water will be equzii
to one-eighth of a grain, and confequently
to the one-eighth of one-four thoufandth
- part, that is, one thirty-two thoufandth
part of the whole bulk. This inftrument
is capable of ftill greater pretifion, by mak-
ing the ftem or neck confift of a flat thin
flip of brafs, inftead of one that is cylin-
drical : for by this mean we increafe the
furface, which is the mcft requifite cir-
cumftance, and diminifh the folidity,
F 3 ~ which
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which neceffarily renders the inftrument
ftill more accurate.

To adapt this inftrument to all purpo-
fes, there fhould be two ftems, to fcrew
on and off, in a fmall hole at 4. One
ftem fhould be a fmooth thin flip of brafs,
or rather fteel, like a watch-fpring fet
ftraight, fimilar to that we have juft men-
tioned, on one fide of which is to be the
fcvcral marks or divifions to which it will
fink in different forts of water; as rain,
river, {pring, fea, and falt {pring waters,
&c. and on the other fide you may mark
the divifions to which it finks in various
lighter fluids, as hot Bath water, Briftel
water, Lincomb water, Cheltenham water,
port wine, mountain, madeira, and other
forts of wines. But here the weight at A
on the top muft be a little lefs than be-
fore, when it was ufed for heaviers waters,

But in trying the ftrength of the fpi-.
ritous liquors .a common cylindric ﬁcxﬁ
: wi

-
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will do beft; b'écatffc of its ftrength and
fteadinefs : and this ought to be fo con~
trived, that when immerfed in what s
«called proof fpirit; the furface of the fpirit
‘may be upon the middle point 20 : which
ds eafily done by duly adjufting the fmall
‘weight A, on the top, and making the
frem of fuch a length, that when immerf-
ed in Uvatet, it may juft cover the ball and
nife to a3 but wheén immerfed in pure
fpirit, it may rife to the top A. Then
‘by dividing the upper and lower Pparts &
20 and A 20, into ten equal parts each,
when the mﬁrument is immerfed in any
fort’ of Apiritous hquor it will -immedi-
.ately thow how much. it is above or be-
Jow prbof _

Proof fpirit confifts of half water,
.:and half pure fpirit, that is, fuch as
when poured on gunpowder, and fet
~on fire, will burn all away; . and
permits the powder to take fire and
flath, as in open air. But if the fpirit be

‘F4- . not
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not {o highly ré&@ﬁed, there will remain
fome water, which will make the pow-
der wet, and unfit to take fire. Proof

fpirit, of any kind, weighs feven pounds -

twelve ounces per gallon,

The common method of fhaking the

fpirits in a phial, and raifing a head of

bubbles, to judge by their manner of rif-
ing or breaking whither the fpirit he
proof, or near it, is very fallacious. There

is no way fo certain, ‘and at' the fame time

fo eafy and expeditious, as this by the hy-
drometer : which will infallibly demon-
ftrate the difference of bulks, and confe-
quently the {pecific gravities in equal
weights of fpirits, to the thirty, forty, or
fifty thoufandth part of the whole, which
is a degree of accuracy no one can with to
exceed, |

THE
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THE HYDROSTATIC BALLANCE.

HOUGH the hydrometer is the moft
convenient inftument for meafuring
- the fpecific. weights of fluids, yet for
a meafure of the fpecific gravity of
all fubftances, we muft have.recourfe
to the hydroftatic balance : which is
conftru&ted in various forms, but we
fhall content ourfelves here with defcrib-
ing that which appears of all others the
moft accurate,

VCG, (Pl. V. Fig. 4.) is the ftand or
pillar of this hydroftatic balance, which is
to be fixed in a table. From the top A,
hangs, by two filk ftrings, the horizon-
tal bar BB, from which is fufpended by
+ aring 7 the fine beam of a balance 4;
which is psevented from defcending too
- Jow on either fide by the gentle fpringing

‘piece / xy z, fixed on the {upport M. The
harnefs isanulated at o, to thew diftin&ly

\ the .



74 RATIONAL

the perpendicular pofition of the examen,
by the finall pointed index fixed above
it.

The ftrings by which the ballance is
fufpended, pafling over two pullies, one
on cach fide the piece at A, go down
to the bottom on the other fide, and are
hung over the hook at v; which hook,
by means of a fcrew P, is moveable, about
one inch and a quarter, backward and for-
ward, and therefore the balance may be
raifed or deprefled fo much. But if a
greater clevation or depreffion be requir-
<d, the {fliding piece S, which carries the
{crew P, is readily moved to any part of
the fquire brafs rod VK, and fixed by
- means of a fcrcw.

" The motion of the ballance being thus
adjufted, the reft of the -dpparatus is
as follows. HH is a fmall board, fixed
apon the piece D, under the fcales 4 and
«, and is moveable up and down in a long

flit
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flit in the pillar, above C, and faftened at
any part by a fcrew behind. From the

point in the middle of the bottom of each

fcale hangs, by a fine hook, a brafs

wire 2 d, and @ ¢. ‘Thefe pafs through
two holes mm, in the table. 'To the wire
ad is fufpended a curious cylindric wire
r s, perforated at each end for that pur-.
pofe : this wire 7 s is covered with paper,

graduated by -equal divifions, and is about

five inches long.

In the corner of the board at E, is fixed
a brafs tube, on which around wire 4/1s
fo adapted as to move neither too tight
nor too free, by its flat head I. Upon
the lower part of this moves another tube
Q, which has fufficient frittion to make
- it remain in any pofition required : to this
is fixed an index T, moving horizontally
when the wire A/ is turned about, and
therefore may be eafily fet to the gradu-
ated wire 5. To the lower end of the

wire.r 5 hangs a welght L, and to that a
wire
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“wire pn, with a fmall brais ball g> about
one-fourth of an inch diaineter. On the
“other fide, to the wirc 2¢, hangs a large
glafs bubble R, by a horfe hair.,

Let us firft fuppofe the weight L taken
-away, and the wire pz fulpended fom S;
‘and on the other fide, lct the bubble

R be taken away, and the weight F fuf-
pended at ¢, inits room. This v&eight F
we fuppofe to be fufficient to kecp the fe-
veral parts hanging to the other fcale in
‘equilibrio; at the fame time that the -
middle point of the wire p7 is at the fur-
face of the water in the veflel N. The
wire pn is to be of fuch a fize that the
length of one inch fhall weigh four
grains. :

Now it is evident, fince brafs is eight
times heavier than water, that for every
inch the wire finks in the water it
will become half a grain lighter, and half
‘a grain heavier for every inch it rifes out

- of
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of the water : confequently, by finking
two inches below the middle point, or .
raifing two inches above it, the wire will
become one grain lighter or heavier.
Therefore, if when the middle point is at
the furface of the water in equilibrio, the
index T, be fet to the middle point 4, of
" the graduated wire 7 5, and the diftanceon
each fide ¢~ and a s contains a hundred
equal parts, then, if in weighing bodies
the weight is required to the hundreth part
of a grain, it may be eafily had by pro- .
ceeding in the following manner. '

Let the body to be weighed be placed
in the fcale 4. Put the weight X in the
fcale ¢, andlet this be {o determined, that
one grain more fhail be too much, andl
. one grain lefs, too little. Then the bal-
lance being moved gently up or down, by
the fcrew P, till the equilibrium be nicely
thewn at o; if the index T be at the mid-
dle point 2 of the wire 75, it fhews that
the weights put into the fcale ¢ are juft

. equal
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equal to the weight of the body. By this -
method wi find the ablolute weight of the
body: the relative weight. is found’ by.
weighing it hydrolhtlcally in water, as-
follows. ‘

Inftead of putting the body into the fcale
d, as before, let it hang with the weight
F, art the hook ¢, by a horfe hair, as at
R, fuppoﬁhg the veflel O of water taken
away. Theequilibrium being then made,
the index T ftanding between « and 7, ,at,.
the thirty-fixth divifion, thews the weight
of the body put in to be 1095,36 grains.
As it thus hangs, let it be immerfed in the
water of the ve {fel O, and it will become
much lighter : the fcale e will defcend till,
the beam of the ballance reft on the fupport -
2. Thqn fuppofe a hundred grains put
into the fcale 4, reftore the equilibrium
precifely, fo. tb/at the index T ftands at
the thirty-fixth divifion above a; it is
evident that the weight of ap, equal bulk
of water. would, in this cafe, be exactly,
2 hypdred grains.

After
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equal to the weight of the body. By this -
mzthod we find the abfolute weight of the
body : the relative weight. is ,found' by.
. weighing it hydroftatically in water, as.
follows. :

Inftead of putting the body into the fcale
d, as before, let it hapg with the weight
F, at the hook ¢, by a horfe hair, as at
R, fuppoﬁhg the veflfel O of water taken
away. Theequilibrium being then made,
the index T ftanding between @ and 7, ,at.
the thirty-fixth divifion, fhews the weight
of the body put in to be 1095,36 grains.
As it thus hangs, let it be immerfed in the
water of the ve {fel O, and it will become
much lighter : the fcale ¢ will defcend till
the beam of the ballance reft on the fupport -
z, Then, fuppofe a hundred grains put
into the fcale 4, reftore the equilibrium
precifely, fo. that the index T ftands at
the thirty-fixth divifion above a; it is
evident that the weight of ap equal bulk
of water. would, in this cafe, be exactly,
2 hupdred grains.

After
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After a like manper this ballance may
be applied to find the fpecific gravity of

liquids, as is eafy to conceive from what
has been faid.

THE SCREW OF ARCHIMEDES,
THIS is a fort of {pherical ptimp,' and

receives its name from its inventor. -
It confifts of a long cylinder AB (Pl. VI.
Fig. 1.) with a hollow pipe CD round it;-
and is placed in an oblique pofition, with
- the lower end in the water, the other end’
being joined to the lower end of the winch
IK, fupposted by the upright piece IR.

Wheq this {crew is immerfed in the wa-
ter, it immediately rifes in the pipe, by
the orifice C, to alevel with the furface of
the water EF, and if the point in the {pi-
ral, which in the beginning of the motion
is coincident with the furface of the water,
happen not ta be on the lower fide of the
cylinder, the water, upon the motion of
the fcrew, will move on in the fpiral, till

it
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it come to the point on the other fide that
is -coincident with the water. - When it
arrives at that point, which we will fup-
pofe to bz O, it cannot afterwards poffefs
any other part of the fpiral than that on
the loweft part of the cylinder: for it can-
not move from O toward H or G, becaufe
thcy are higher above the horizon: and
as this will be conftantly the cafe, after
the water in the {oiral has attained the
point O, it is plain it muft always be on
thc under fide of the cylinder.

~ But becaufe the cylinder is in conftant
motion, every part of the fpiral fcrew,
from O, to D, will by decrees fucceed to
the under part of the cylinder. The wa-
ter therefore muft fucceed to every part of
it, from Q to D, as it comes on the low-
er ﬁdé, that is, it muft afcend on the
lower part of the cylinder, through all the
length of the pipe, till it come to the
orifice at D, where it muft run out,
having nothing further to fupport it.
| | THE
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THE BALLANCE PUMPS.

THIS is a fimple and eafy method of

working two pumps at once, by °
means of the vballancc A B, (Plate VI..
Fig. 3.) having a large iron ball at each
end, and placed in equilibrio on the two'
fpindles C, as reprefented in the 4th figure.
On - the right and left are two boards I,
- nailed to two crofs-pieces, faftened to the
axis of the machine. On thefe boards
the perfon who is to work the pump
ftands, and fupports himfelf by a crofs
piece nailed to the two pofts E D, Fig. 3.
At the diftance of ten inches on each fide
the axis, are faftened the pifton rods M, N.

- The man, by leaning alternately on his
right and left foot, puts the ballance in.
motion, by which the pumps O, P are
worked, and the water thrown into the
pipe H, and carried to a height pro-
portional to the diameter of the valves,
VoL IV. G and
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and the force of the ballance. There muft
be placed on each fide an iron fpring, as-
F and G, to return the ballance, and pre-
vent its acquiring too great velocity. |

THE HYDRAULIC SCOOP.

THIS machine confifts of five pieces of
. board, forming a fort of fcoop as
B, (Plate VI. Fig. 2.) The handle C is
fufpended by a rope, fafltened to three

poles, placed in a triangle, and tied toge-
ther at A.

'The working of this machine confifts
entirely in ballancing the fcoop that con-
tains the water, and dire@ing it in fuch
manner that the water may be thrown in
any given direCion. It is evident that the
operation of both this and the laft ma-
chine is fo very eafy, that it may rather
be confidered as an agreeable and falutary
recreation, than hard labour.

With
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With this machine a man of moderate
firength, by two ftrokes in four feconds,
can draw half a cubic foot of water, that
is, more than four hundred cubic feet in
an hour.

This machine is frequently ufed by

the Dutch in emptying the water from
their dykes.

G2 RECRE-
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RECREATION XIX.
The bydrofiatic bellows.
ET AB and EF, (PI. VL. Fig. 5.) be

two circular boards of oak : the fides

AE and BF are to be of leather, and

joined very clofe to the top and bottom by

ftrong nails. CD'is a pipe fcrewed into a

piece of brafs on the top board, at C. '
\

Now if a man blow into the pipe DC,
he may raife a very heavy weight placed
~ on the top of the bellows. Or if he ftand

“on the top AB, he will, by blowing
ftrongly into the pipe; foon blow himfelf
up.

If water be poured in at D, till the bel-
Jows and pipe be full, the preflure againft
A B, on the infide, will lift as much
weight on the top, as is equal to a cylin-
der of water, whofe bafe is AB and its
hught C D

- ) ‘RECRE-
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RECREATION XX.

The water clock.

PROVIDE a cylindric veflel .of glafs, or

china, ABCD (Pl VII. Fig. 1.) a-
bout a foot high, and four inches diame-
ter. Make a hole in its bottom, in which:
glue a fmall glafs tube E, of about one-
third of an inch diameter, and whofe end
has been partly clofed in the flame of a
lamp, fo that it will not fuffer the water:
to pafs out but by drops, and that very
flowly. Cover the top of the veflel with
a circle of wood F, in the center of which
make a round hole about half an inch”

diameter.

" Have a glafs tube GH, a foot high,
and a quarter of an inch diameter, and at
one end let it have a fmall glafs globe I, to -
which you may hang a weight L, by which
it is kept in equilibrio, on or near the.

farface of the water ; or you may pour a
G 3 fmall
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fmall quantit.y of mercury into the tube,
for the fame purpofe. Fill the veflel with
water ; put the tube in it, and over it
place the cover F, through the hole of
which the tube muft pafs frcely up and
down. Now, as the water drops gradu-
ally out of the veflel, the tube will con-

tinue to defcend till it come to the

bottom.

Therefore, pafte on the tube a graduated

paper, and put it in the veffel when near-

ly full of water. Hang a watch by it, fet
to acertain hour, and as the tube defcends,
mark the hours, with the half and quarter

hours, If the veflgl be fufficiently large,

with regard to the hole at the bottom, it
will go for twelve hours, a day, or as much
longer as you pleafe, and requires no other
trouble than that of pouring in water to a
certain height. Care muft be had how-
ever that the water be clean, for if there

‘be any fediment it will in time flop the
' fmall
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{mall hole at bottom, or at leaft render
the motion of the water irregular.

The veflel may be of tin, but the pipe
at bottom fhould be glafs, that its {fmall
aperture may not alter by ufe. It is to
be obferved, that the tube of one'of thefe
clocks isnot to be graduated by another,
for though the veffel be of the fame dia<
meter at top, it may not be perfedly cy-
lindrical throughout; nor is it eafy to
* make the hale at the bottom of one veffel

exadly of the fame dimenfion with that

of another.

G 4 RECRE-
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RECREATION XXIL

The globular Jountain.

MAKE a hollow globe A, (Pl VII.

Fig. 4.) of copper or lead, and of a
fize adapted to the quantity of water
- that comes from the pipe to which it is
to be placed. Pierce a number of fmall
holes through this globe, that all tend to-
ward its center *.  Annex to it a pipe B,
of fuch height as you think convenient,
and let it be fcrewed at C, to the pipe from:
whence-the jet flows. .

‘The water that comes from the jet rufh-
ing with violence into the globe, will be
forced out at the holes, with the dire@ion
in which they are made, and will produce
a very pleafing {phere of water. .

. % The diameters of al} thefe holes, taken toge-
ther, muft not exceed that of the pipe at the part
from whence the water flows,

RECRE-
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RECREATION XXIL
o The bydraulic dancqr; .

PR_OCURE alittle figure, made of cork;
as AB, (PL 7. Fig. 2.) which you
may paint or drefs in a light ftuff, after
yo{n’ own fancy. In this figure you are
 to place the fmall hollow cone C, made of
thin leaf brafs.

When the figure is placed on the jet-
- d’eau that plays in a perpendicular direc-
tion, it will remain fufpended on the top
of the water, and perform a grcat variety
of motions.

Ifa hollow ball of copper, of an mch
diameter, and very lwht, be placed ona
fimilar jet, it will in like manner, remain
fufpended, revolving on its center, and
fpreading the water all round lt, in the
manner reprefented by Fig, 3. '
RECR E-
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RECREATION XXIII
The bemifpherical ccyi'ad;.

AKE a hollow leaden cone A, %iPi
S VII. Fig. 5.) whofe axis is one-third .
of the diameter of ‘its bafe. 'The circle
C, that forms the bafe muft be in pro-
portion to the furface of water that flows
from the jet on which it is to be placed,
that it may flow from it equally on all
fides. To the cone join the pipe B, which
ferves not only as a fupport, but is te
- be pierced with a number of holes, that it
may fupply the cone with a fufficient
quantity of water. Screw the tube juft
mentioned to the top of that from whence
the jet proceeds. " '

‘The water that ruthes into the cone
from the pipe, will run over its circum-
ference, and form a hemifpherical cafcade.

if this piece be fo conftructed that it may
be
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be placed in a reverfed pofition, it will
produce a fountain in the form of a vafe,
(fee Fig. 6.) and if there be a fufficient
quanti.ty of water, both thefe pieces may
be placed on the fame pipe. The fountain
at top and the cafcade underneath; which
by their variety, will produce a very pleaf-
ing appearance, .

RECREATION XIXIV.
The water fun.

ET there be two portions of a hollow

# fphere, (Plate VII. Fig. 7.) that are
very fhallow : and let them be fo joined
together, that the circular fpace between
them may be very narrow. Fix them
vertically to a pipe from whence a jet
proceeds. In that part by which the por-
tions of the fphere are joined, there muft
be made a number of holes ; then the wa-
ter ruthing into the narrow cavity will be

forced out from the holes, and produce a
regular
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i:cgular figure of the fun, as in the platc.l
- This piece requires a large quantity and
force of water, to make it appear to ad-
vantage,

" Several pieces of this fort may be p]accd
over each other, in a horizontal direction,
and fo that the fame pipe may fupply’
them all with water (fec Fig.8.) It is
proper to obferve, that the diameter of
thefe pieces muft continually diminifh, in
praportion  to . their diftance from the
bottom.

RECREATION XXV.

- The revolving water fun.

AKE a hollow circle A, (Plate VIII,
Fig. 1.) the fides of which are to'
" be pierced ‘with nine, twelve, or ﬁftcen
holes, made in an inclined dll‘C&lOIl or

you may place the like number of fuall"
tubes
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tubes round the circle. Fix this circle

on the top of a jet, in fuch manner that
it may turn freely round,

The water ruthing violently into the
hollow circle will keep it in continual mo-
tion ; and at the fame time forcing itfelf
out of the holes or fmall tubes, will form
a revolving figure with rays in different di-
reGions, as in the plate.

RECREATION XXVI

" The phial of the four clements. |

TAKE a phial fix or feven inches long,
and about three quarters of an inch
‘diameter. In this phial firft put glafs,
.grofsly powdered : fecondly, oil of tartar
per deliquum ; thirdly, tinGture of falt of
tartar ; and fourthly, diftilled rock oil.

The glafs and the different liquors be-
*ing of dlffcrent denﬁtles, if you (hakc the
-+ - phidl,

i
P



94 RATIONAL

phial, and then let it reft for a few mo-
ments, the three liquors will intirely fepa-
rate, and each one affume its proper place,
according to its {pecific gravity. The
powdered glafs at the boitom of the phial
may be fuppofed to reprefent earth ; the
oil of tartar, which occupies the fecond
place, reprefents water : the tin¢ture that
floats above it may be compared to the air ;
and the rock oil which fwims at the top, is -
{uppofed to reprefent the element of fire,

RECREATION XXVIIL
The magic bottle. -

AKE a fmall bottle AB, (Plate VIII.

Fig. 2.) the neck of which mutft be

very narrow*; and have a glafs veflel

€D, whofe height exceeds that of the
bottle about two inches.

‘With a {mall funn¢1 fill the bottle quite
. full of red wine, and place it in the veflel

* The mouth of this bottle thould fot be more’
than one-fixth of an inch wide.

cD,
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CD, which is to be full of water. The
* wine will prefently come out of the bottle,
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, muft hold

the loweft place, while the other naturally
rifes to the top. '

A fimilar effe® will be produced if
- the bottle be filled with water, and the
veflel with wine. For the bottle being
placed in the veffel, in an inverted pofition,
the water will defcend to the bottom of the
veflel, and the wine will mount into the
bottle. The fame effect may be produced
by many other liquors, whofe fpecific gra-
vities are confiderably different.

RECRE-
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RECREATION XXVII.
Tloe compreffed jet d'ean.,

PROVIDE a ﬁron'* copper veITel A,
Plate VIII. Fig. 6.) of fuch figure as
ygu think convenient ; in which folder a:
pipe BE, of the fame metal. Let there.
be a cock at HH, which muift be made fo
tight that-no air can pafs by it. The pipe
‘B E muft go very near the bottom of the:
veflel, but not touch it. There muft be
another pipe F, at whofe extremity G.
there is a very fmall hole : this pipe muft
be fcrewed into the former. :

- The veflel being thus difpofed, take a
- good fyringe, and ‘placing the end of it in,
the hole at G, open the cock, and force the
air into the veflel ; then turn the cock and
“take out the fyringe. Repeat this opera-
tion feveral times, till the air in the veflel

be {’crongly condenfed. Then fill the
; fyrmge

~
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fyringe with water, and force it into the
veflel, in the fame mananer as you did the
air; and repeat this operation till you can
force no more water into the veflel; then
thut the cock.

This veflel will be always ready to per-
form an axtempore jet d’eau: for on turn-
ing the cock the fpring of the comprefled
air will force out the water with gteat
wiolence, and the jet will confinue, tho’
continually decrcafing in force, tiil the
water is all exhaufted, or the air within
the veffel is come to the fame denfity with
that without.

’Vor.. IV | H RE-
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RECREATION XXIX.
The marvellous veffel.

ET there be nrade a tin veffel, about

fix inches high, and three inches in
diameter, (PL VIII. Fig. 3.) The mouth
of this veflel B, muft be only one quarter of
aninch wide ; and in its bottom at A, make
a great number of fmall holes, about the
- fize of a common fewing needle.

Plunge this veffel in water, with its

mouth open, and when it is full, cork it

up; and take it outof the water. So long
as the veflel remains corked, no water
whatever will come out, but as foon as it

is uncorked, the water will ifflue from the

fmall holes at its bottom.

You muft obferve, that if the holes at
the bottom of the veflel;be more than one-
fixth of an inch diameter, or if they be

n

E
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-in too great number, the water will run
out though the veflcl be corked ; for then
the pfeﬂ'ure of the air againft the bottom,
of the veflel will not be fuﬁicmnt to con-
fine the water.

A Recreation fimilar to this is made
®with a glafs filled with water, over which
a piece of paper is placed. The glafs is
then inverted, and the paper drawn dex-
troufly away, when the water, by the
preffure of the air under it, will remain in
the glafs.

"RECREATION XXX.
The circulating jfountain.

IN this fountain the boxes C E and
D X (PL V.1 Fig. 5.) béing clofe,
you fee only the bafon A W, with a hole
at W, through which the water that fpouts
out at B falls, and runs down, through the
pipe WX, into the box DX, from whence
H 2 it
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it drives out the air, through the afcend-
ing pipe Y Z, into-the cavity of the box
C E, where preffing dpott the water con—
tained in thdt box, it forces it out thro”
the {pcuting pipe O B, as long as there iy
any water in CE; fo that the continuance
of the play is while the watet in CE fpouts
out and falls down through the pipe WX,
into the cavity D-X. :
.

The force of the jet is in proportion to.
the height of the pipe W X, or of the
diftance between the boxes CE and DX.
The height of the water, meafured from.
the bafon AW to the furface of the -
water in the lower box D X, is always.
equal to the height, meafured frotm the top
of the jet to the furface of the water in-
the middle cavity CE." New, finee the
furface CE is always falling," and the wa-
ter DX is always rifing; the height of the
jet muft continually decreafe, till it is.
fhorter by the depth of the cavity CE
which is emptying, added to the depth of
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the cavity DX, which is always filling

and when the jet is fallen fo low, it imme-
diately ceafes.

The method of prepairing this fountain
is as follows. Firft, pour water in at W,
till yon have filled the cavity D X: - then
turn the fountain over, and the water will
run from the cavity D X, into the ca-
vity CE, which you will know to be
full by the water’s running out at B,
when it is held down. Set the fountain
*up. again, and pour about a pintvofv water
into the bafon AW, and as foon as it has
filled the pipe WX, the fountain will
play, -and coatinue as long as there is any
water in CE. You may then empty the

" water left in the bafon into any. other

weflel, and invert the fountain; which,
apon -being placed again erect, will be-

~ gin to play, when the water poured out

of the bafon is put into it again. There
are fountains of this fort that have four
pipes, inftead of two, and by that mean

) Hji - : the
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the water is forced up to twice the height
it is in this,

RECREATION XXXI

T be magz'caj cafcade.

PROCURE a tin veflel AB, (Plate VIII.
Fig. 4.) five inches high and four in
diameter ; with a cover C, clofed at top..
To the bottom of this veflel let there be fol-
.dered the pipe D E, of ten inches length
and half an inch in diameter : this pipe
muft be open at each end, and the upper
end muft be above the water in the veffel.
To the bottom alfo fix five or fix {mall
tubes F, about one-eighth of an inch dia-
meter. - By thefe pipes the water contain.
ed in the veffel is to run flowly out,

Place this machine on a fort of tin ba-
~ fon GH, in the middle of which is a hole
of one quarter of an inch diameter. To
the tube DE fix fome pieces that may fup-

‘port the veflel over the bafon, and ob-
' ferve
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ferve that the end D, of the tube DE,
mutft be little more than one quarter of an
inch from the bafon. There muft be
alfo another veflel placed under the bafon
10 receive the water that runs from it.

Now, the fmall pipes difcharging more
‘water into the bafon than can run out at
the hole in its center, the water will rife
in the bafon, above the lower end of the
pipe DE; and prevent theair from getting
into the veflel AB, and confequently the
water will ceafe to flow from the {mall
pipes. But the water continuing to flow
from the bafon, the air will .have liberty
again to enter the vellel AB, by the tube
DE, and the water will again flow from
the fmall pipes. Thus they will alternate-
1y ftop and flow, as long as any water re-
.mains in the veflel A B.

As you will eafily know, by obferving
the rife of the water, when the pipes will
-ceafe to flow, and by the fall of it, when
they will begin to run again, you may

' H 4 fafely
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fafely predit the change; or you may
command them to run-or ftop, and they
will feem to obey your orders.

RECREATION XXXIIL
The illuminated fountain

THIS fountain begins to play when .

certain candles placed round it are
- lighted, and ftops when thofe candles are
extinguithed. Itis conftruéted as follows.
- Provide two cylindrical veflels, AB and
CD (PL.VIIL Fig.7.) Conneé& them by
four tubes open at both ends, as HI, &c.
fo that the wr may defcend out of the
higher into the lower veffel. To thefe
tubes fix candlefticks, and to the hollow
cover EF, of the lower veflel, fit a fmall
tube K, reaching almoft to the bottom of
the veflel. A G let there be an aperture
witha {fcrew, whereby water may be pou-
red into CD, which when filled muft ‘bé
clofed with the fcrew.

Now,
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Now, when candtes at H, 8oc..are light~
ed, the air in the Mpper rover and comti-
guous pipes will be thereby rastfied, and
the jet from the fmall tube K will begin
to play : as the air becomes more rarified,
the forceof thejet will increafe, and it will
continue to-play till the water in the lower
veffel is exhaufted. tiis evident, that as
the motion of the jet is caufed !by ithe theat
“of the candles, if they be extinguithed, the
fountain muft prefently -ftop. .

RECREATION XXXIII.
 The Jolar fountain.

\

FVHE motion of the water in ‘thisfoun-
< tain -is produced ‘by:the heat of the
fun, in the ‘félowing manner: GNS§
(PL. VIIL Fig. '8.) is a thin hellow globe
ef copper, of eighteen inches -diameter,
fupported by -a fmdllinverted bafon, -pliced
- on a frame with four 'legs A BCD which
havebetween them, at the bottem, a bafon
of two fect -diameter. Through -the ‘leg
' C
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C paffes a concealed pipe, which comes
from G, the bottom of the infide of the
globe : this pipe goes by HV, and joins
the upright pipe # I, to make a jet as I.
The fhort pipe # I, which goes to the bot-
tom of the bafon, has a valve at #, un-
der the horizontal pipe HV, and another
valve at V, above that horizontal pipc, un-
der the cock at K. The ufe of this cock
. is to keep the fountain from playing in
the day, till you think proper. T1henorth
-pole N of the globe has a fcrew that opens
a hole, whereby water is poured into the
globe,

The machine being thus prepared, and
-the globe ha'f filled with water, letit be
{et in an open place, when the heat of the
{un, rarifying the air as it heats the cop-
pers the air will prefs ftrongly againft the
‘water, which coming down the pipe
GCHVI, will lift up the valve at V, and
fhut the valve at z. The cock being opened

the water will fpout out at I, and con-
tinue
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tinue to play a long: time, if the fun
thine. ' :

At night, when the air is condenfed,
that which is on the outfide of the veffel
. will prefs on the adjutage I, and fhut the
valve V; and at the fame time prefling on
the water in the bafon D # H, which has -
been played in the day, will puth it up,
through the valve #z, and pipe » HG,
into the globe, fo as to fill it again to the
fame height as at firt.” When the fun
fhines again on the globe, the fountain
will play again, &c. A fmall jet will play
fix or eight hours. \

If the globe be fet to the latitude of the
place, and recified before it be fixed, with
the hour lines or meridians drawn upon
its the hours marked, and the countries
painted, as on the common globe, it will
+ form a good dial ; the fun then fhining
upon the fame places in this globe, as it

‘ : does
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does on the earth igfclf. This fountain
. was invented by Dr. Defaguliers.

' RECREATION XXXiV.

‘ Tlie cup of T ,aatalm,
IN this cup is pIaccd a fyphon, the
thorteft leg of which is near the botr
tom of the cup, and the longeft is con-
cealed in the handle. If water be poured
into this cup it will pot run “out il it
comne above the top of the bended part of
_the fyphon, and then, by the preffure of
the air, it will be forced up the fhort leg,
and sun out by that in the handle, till the
~waterin the .cup be lower than the fhort
Jeg of the fyphon, which may be placed
wery near the bottom-of the veffel. If the
cup be filled juft to the top of the fy-
-phon, . and an apple or orange thrown
in, it will, by raifing the water,
have

———
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have .the fame effe® as pouring in.

more.

This is called the cup of Tantalus, from
the refemblance of an experiment fome-

times' made with an image placéd upright
in the cup, (Pl IX. Fig. 1.) to the fable
of Tantalus. Fora {yphon being placed

in the body of the image, one end of
which beginning at the bottom of one foot -
at A, rifes to the upper part of his breaft,

from thence defcends through the other
leg, on which he ﬁam{b, and from thence
through the bottom of the cup, into.the
lower lﬁirt‘ at B. As foon as the water ri-
fes to the ¢hin of the image, above S, it

will begin to run out,- in the fame mariner

as from the cup abovementioned.
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RECREATION XXXV.
The fea guge.

HIS inftrument is conftruted as fol-
lows. AB (Pl IX. Fig. 2.) is the

gage bottle, in which is cemented the
gage tube F £ in the brafs cap at G. The
upper end of the tube F is hermetically
fealed, and the lower, open end £ is im-
merfed in mercury, marked C, on which
fwims a {mall furface of treacle.  On the
top of the bottle is fcrewed a pipe of brafs
GH, pierced with feveral holes, to admit
the water into the bottle AB, K is a
weight, hanging by its thank L, in a foc-
ket N, with a notch on one fide at m, in
which is fixed the catch /, of the fpring 5, -
which paffing through the hole L, in the
fhank of the weight K, prevents its falling
out, when once hung on. On the top, in
the upper part of the brafs tube, at H, is
' fixed alarge empty ball, or full blown blad-
der
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der I, which mutft be of fuch a fize that the -
weight K may be able to fink the whole

under water.

This inftrument is ufed in the following |

manner. The weight K is hung on, and
the gage being let fall into deep water,
finks to the bottom : the focket N is fome=
thing longer than the thank L, and there-
fore, after the weight K comes to the
‘bottom, the gage will continue to defcend,
till the lower part of the focket ftrike
againft the weight: this gives liberty to
the catch to fly off the hole L, and let go
_the weight K. When this is done, the
ball or bladder I, inftantly buoys up the
gage to the top of the water.

While the gage is finking, the water
having free accefs to the treacle and mer-
cury in the bottle, will, by its preflure,
force it up into the tube F f; and the
height to which it has been forced by the
grcateﬁ: prciTurc, whxch is that at the bot-

" tom,
¥




~ then the depth will be but 3300 feet, that
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tom, will be fhown by the mark in the

tube which the treacle leaves behind it;
and which is here its only ufe. This thows
into what fpace the whole air in the tube
F f'is compre(led, and confcqucntly the
depth of the water, which by its weight
produced that compreflion: ’

If the gage tube F f be of glafs, a fcale
may be drawn on it with the point of a
diamond, which will thew by infpeion,
at what height the water ftands above the
bottam. But the length of ten inches is
not fufficient to fathom depths at fea ; for
when all the air in fuch a length of the
tube is comprefled into half an inch, the
depth of water is not more than 634 feet,
which is not half a quarter of a mile.

* If to remedy this, we ufe a tube 5o inches
long, which, for ftrength, may be a mufket
barrel, and if the air be comprefled into
the hundredth part of half an inch, even

is
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I8 660 feet more than half a mile. But
it is reafonable to fuppofe the cavities of
the fea bear a near proportion to the moun-
tainous parts of the land, fome of which
are more than three miles high. There«
fore, to inveftigate the greateft depths of
the fea, the following improvement was
ade to the foregoing apparatus.

. Let BCDF, Fig. 3. bea hollow metal
globe, -on the top of which is fixed the
long tube AB, whofe capacity is one-
ninth part of the globe. At the lower
. part D, it has a thort tube D E, which is
to ftand in the mercury and treacle. The
air contained in this compound gage-tube
is comprefled by the water, as before 5 but
the degree of compreffion, or height to
which the treacle has been forced, cannot
here be feen through the tube : therefore,
to anfwer the fame end, a flender rod of me-
tal or wood, with a knob at the top of the
tube AB, will receive the mark of the trea-
cle, and fhow it when taken out,

Vor. IV | If
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If the tube be 5o inches long, and of
fuch a bore that every inch in length be
equal to a cubit inch of air, and the con-
tent of the globe and tube together be
soo cubic inches ; then, if the air be com-
preffed within a hundredth part of the
whole, it is evident that the treacle will
not approach the top of the tube nearer
than five inches, which will anfwer to
the depth of 3300 feet of water, as above.
Twice that depth will comprefs the air
into half that fpace, nearly, that is, two
inches and a half, which correfponds to
6600 feet, or a mile and a quarters
Lattly, half that{pace, oran inch and a quar-
ter, will anfwer to double the laft depth,
that is, 13,200 feet, or two miles and a
half; which is, probably, very near the
greateft depth of the fea. This fea-gage

was invented by the Drs. Hales and Defa=
guliers.

RECRE-
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" RECREATION XXXVI
The diving bell.

THERE have been many machines
7 invented to explore the hidden cham=
bers of the deep; as may be eafily ima«
gined : for when curiofity is joined by
avarice they ftrongly excite the inventive
faculty, Of all thefe machines the moft
complete is that invented by Dr. Halley,

who does not appear, however, to have -

been excited by any other motive than
curiofity ; nor is it wonderful : for to a
man of his exalted faculties one motive

only is equal to many, when acting con-

jointly, on a vulgar paind.

" “This machine was in the form of a bell

(PL IX. Fig. 4.) It was three feet wide
at top, five at bottom, and eight feet high,
and contaihed about forty-three cubic fect,
or near eight hogtheads.

12 The
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The machine was coated with lead, and
fo heavy that it would fink empty. The
weight was diftributed about the bottom
IK, fo that it would go down in a per-
pendicular direction only. In the top was
fixed a ftrong clear glafs D, to let in the
light from above. There was likewife.a
cock at B, tolet out the hot, foul air. Be-
low was fixed a circular feat L M, for the
divers to fit on; and laftly, fromthe bottom
hung, by three ropes, a ftage for them to
. ftand on, while they were performing their
.operations. 'This machine was fufpended
from the maft of a fhip by a {prit, which
was fufficiently. fecured to the maft-head
by ftays, and was direCted by braces to

carry it over board, clear of the fide of the

fhip, and to bring it in again.

‘To fupply the bell with air under water,

were made two barrels, fuch as C, of about
63 gallons each; and cafed with lead, fo

that they would fink empty ; each of them

had
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had a hole in the lower part, to let in the
water, as the air in them was condenfed
in their delcent, and to let it out again,

when they were drawn up from below.

To a hole in the top of the barrel was
fixed a leathern pipe, well prepared with
bees-wax and oil ; this pipe was long
enough to fall below the hole at the bot-
tom, and kept down by a weight hanging
to it, fo that the air in the upper part,
driven there by the encroachment of the
water in the defcent, could not efcape,
unlefs the lower end of the pipe was lifted

up.

‘Thefe air barrels were fitted with tackle,
adapted to make them rife and fall alter-
nately, like two buckets in a well. In
their defcent they were direGed by lines,
faftened at the under edge of the bell, to
the man ftanding on the ftage to receive
them ; who, by taking up the ends of the

pipes above the furface of the water in the
I3 ' hell,
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bell, gave liberty to the water in the bar-
rels to force all the air in the upper pérts
into the bell, while it entered below and
filled the barrels ; and as foon as one was
difcharged, at a fignal given, it wasdrawn
up, and the other defcended to be ready
for ufe, ' '

As the cold air rufhed into the bell from
the barrel below, it expelled the hot air
through the cock B, at the top of the bell,
. which was then opened for that purpofe.
By this method air was communicated fo
quick, and in fuch plenty, that the Door
tells us, he himfelf was one of five, wheo
was at the bottom in nine or ten fathom
water, for more than an hour and a half
together, without any fort of ill confe~
quence ; and for any thing that appeared
to the contrary, he might have caontinued
there as long as he pleafed.

In going down, it is neceflary the de~

fcent fhould be at firft very gentle, that
the
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the denfe air may be infpired, to keep up
by its fpring, a balance to the preflure of
the air in the bell. At each twelve feet of
slefcent the bell was ftopped, and the water
that entered was driven out, by letting in
three or four barrels of frefh air. By this
means, and by taking off the ftage, the
bottom of the fea could be fo far made
dry, within the circuit of the bell, as not
to be over fhoes thereon. '

By the glafs on the top of the bell fo
mauch light entered, when the fun fhined,
and the {fea was clear and even, that Dr.
Halley could fee diftin&ly to write and
read. By the return of the air-barrels he’
fent up orders, wrote with an iron pen on
fmall pieces of lead, directing where the
bell was to be moved. But in dark wea-
ther, when the fea was rough, the bell
would be as dark as night: but then, the
Doctor obferved, he could keep a candle
burning in the bell as long as he pleated ;
for it is found by experiment, that a can-

‘ 14~ dle
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dle confumes as much air in a minute as a
man, that is, about one gallop.

The only inconvenience attending this
bell was, that upon firft going down, they
felt a fmall pain in their ears, as if the
end of a quill was forcibly thruft into
them. This pain prefently ceafed, but
on defcending lower returned again, -and
again ceafed ; and fo alternately, till the
machine got ta the bott/oxvn,'tl‘ler.l the air
remained of the fame denfity. This in-
convenience is fuppofed to be occafioned
by the condenfed air fhutting up a valve,
leading from fome cavity in the ear, full of
common air; but as the condenfed air
continucs to prefs harder, it forces the
valve to give way, and fills every cavity,
One of the divers, thinking to prevent
this preflure, ftopped his ears with a pled-
get of paper ; which, as the bell defcend-
ed, was forced fo far into his ears, that it
was with great difficulty the furgeon could
extrad it,

Thig
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This bell was fo improved by the in-q“

ventor, that he could detach one of - his
divers to the diftance of a hundred yards
from it. For this purpofe he contrived
a eap, or head-pieéé, fomething like an
inverted hand-bafket, as F, with a glafs

in the fore part, for the diver to fee his

way,

This cap was of lead, and made to fit
quite clofe about his fhoulders: in the top
of it was fixed a flexible pipe, communi=~
cating with the bell, and by turning a ftop
cock near his head-piece, he received
air whenever he pleafed. There was alfo

. another cock at theend of the pipe in the

bell, to prevent any accident happening
from the perfon without. This pcrfon

was well cloathed with thick flannels, -

which were warmed upon him before he
left the bell, and would not fuffer the cpld
water to penetrate ; he was alf furnifhed

_ with a girdle of large leaden weights, and

clogs of ]C’ld for the feet, which, with

the

W
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the weight of the leaden cap, kept him
firm on the ground. His cap contained
air enough to ferve him a minute or two;
then by raifing himfelf above the bell, and
turning the cock F, he could replenith it
with freth air. The pipe he coiled round
his arm, which ferved him as a clue tq
find his way back to the bell.

Since the invention of the above diving
machine, there has been one contrived by
M. Triewald, F. R. S. and military archi-
te@ to the King of Sweden, which, for s
fingle perfon, is in fome refpects more elie
gible, and is conftructed as follows. AB,
(PL.IX. Fig. 5.) is the bell, which is funk
by lead weights D D, hung to its bottom,
"This bell is of copper, and tinned all over
on the infide, which is illuminated by
three ﬁrong convex lenfes G, G, G, with
copper lids H, H, H, to defend them,
The iron ring or plate E, ferves the diver
to ftand on when he is at work, and is

fafpended at fuch a diftance from the bot-
tom
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tom of the bell, by the chains F, F, F,
that when the diver ftands upright, his
head is juft above the water in the bell,
where the air is much better than higher
up, becaufe it is colder, and confequently
more fit for refpiration. , But as the diver
muft be fometimes entirely within the
bell, and his head of courfe in' the upper
part, the "inventor contrived that even
there, when he has breathed the hot air
as long as he well can, he may, by means
" of a fpiral copper tube C placed clofe to
the infide of the bell, draw the cooler and
frefher air from the lowermoft parts ; for
which purpofe a flexible leather tube,
about two feet long, is fixed by one énd to
the upper part of the copper tube; and to
the other end is fixed an ivory mouth-~
+ piece, by which the diver refpires the air
from below. '

PYRO-
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PYROTECHNTICS

DEFINITIONS,

iIPDYROTECHNICS is that
branch of phyfiology which ex-
plains the nature of fire, and the manner
of employing it in offices of ufe or
pleafure. '
2. Fire is faid to be of fix degrccs |
3. The firft degree of fire is that mea-
fured by Farenheit’s thermometer between
its firft and 8oth degree; and is the limit
neceflary to vegetation. ‘
4. The fecond degree of fire, is thas
contained between the 4oth and g4th de-
grees of the fame thermometer : and is that
neceflary to animal life. -
5. The third degree of heat extends
from the 94th to the 212th degree of that
thermo-
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thermometer ; the laft of which is conis
monly that of boiling water.

6. The fourth degree of heit is cxtend—
ed to the 6ooth degree of the fame ther-
mometer; which is very near the boiling
point of mercury : within this degree lead
and tin melt*.

7. The fifth degree of heat is that in
which all metals and fixed falts melt, and
moft other bodies vitrify or become vola-
tile. ‘This is the extreme heat of a clie«
mical furnace.

8. The fixth degree of heat is that of
the focus of a large lens or mirror, which
no fubftance can fuftain unaltered.

9. Heat is divided into abfolute and re-
lative : abfolute heat is that which exifts
in any fubftance; and relative or compa-
fative heat is that which is perceived by
dn animal body.

# Thefc divifions of heat by the thermomneters
were firft fixed by the illuftrious Boerhaave.

APHO-
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A PHORISMS

1. Abfolute heat proceeds from an in-
teftine motion in the parts of any body*.

2. Relative heat arifes from the degree
of inteftine motion in any fubftance being
greater than that of the animal body to
which it is applied.

3. There is the fame affinity between
abfolute and relative heat, as between mo-
tion and velocity : abfolute heat being the
whole motion of all the parts of the heat-
ed body, and relative heat only the com-
parative velocity of the parts - '

* This is the do&rine of fire maintained by the
Englith philofophers: thofe of other nations affert,
in general, that fire is an element, like air and wa-
ter, that’it is contained in all bodies,“and obtainable

.from them by attrition or pulfation.

+ This is exemplified by placing equal quantities
of mercury and water over a fand heat, where the
fire being uniformly communicated to each of them,
they will acquire, in the fame time, the fame de-
greg of abfolute heat : but the ralative heat, or that
which is fenfible to an aniitl body, will be near

Vor.IV. K fourteen
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4. When the motion of the parts of an
inflammable body is increafed to a certain
degree, it will throw off a quantity of par-
ticles, in form of fmoke. If the velocity,
be further increafed, thofe particles will
become {parks of fire : and if the velocity
be ftill further increafed, thofe particles
will make a body of fire, in the form of
a flame. -

5. The effe@ of fire in burning proceeds
from the velocity of its particles, which
{o far increafe the velocity of thofe of the
body to which it is applied, as to feparate
them from the body, and drive them be-
yond the fphere of its attration. By
which mean the body is diffolved, fuch of
its particles as are volatile fly off in fmoke
or flame, and the reft remain in the form
of a calx or athes. |

6. The force or burning power of the

fourtcen times greater in the water than the mer-
cury; for the water having” fourteen times lefs
miatter, will have acquired a velocity, in propors
tion as much greater. .
parti=
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pé.l"iicles of fire when condenfed, as in
the focus of a lens or mirror, are increafed
in proportion to6 the area of the glafs, di-
rc&]y, and the fquare of the focal diftance,
inverfly *,

7. The forcing of heat increafes pro-
portion to the fquares of the diftances, in-
verfly ; that is, at the diftance’ of one foot

* the fire is four times as ftrong as at two
feet, and nine times as ftrong as at three
feet; and fo in proportion. B

8. The dimenfions of bodies, in general,

are increafed by heat -}.

* For example: fuppofe the area of one glafs
to be twelve fquare inches, and its focal diftance
nine inches ; and the area of another to be ten -
inches, and its focal diftance five inches. Then
the burning power of the former will be to the lat-
ter as 12 multiplied by 25, is to 10 multiplied by
81; that is, as 300 to 810, or as 30 to 81. :

+ Dr. Halley. found that water has ho perceps
tible expanfion when gently heated, but when
boiled, expands one twentysfixth part. Mercury
with a very gentle heat expands one-feventy-fourth
part; and fpirit of wine, with a heat much lefs
than that of beiling water, expands one-twelfth.

K2 / M.
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g. Fire pervades, and is found in all be- .

dies.
10. The immediate inflammable matter

of every body is oil, or an unétuous fub- .

ftance. ,
11. No fubftance will continue to burn
without the admiffion of frefh air. _
12. Fire a@s in all dire@ions from the
ignited body, as from a center.

M. Mufchenbroek found the expanfions of the fol-
lowing metals in the fame heat, to be in the propor-
tions here fetdown. Silver 78 ; iron 80 ; ficel 85;
copper 89; brafs 110; tin 153; lead 155«

’ RECRE-

.
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RECREATION XXXVIIL
The inflammable pbq/j&boru.; hd

TAKE the meal or flour of any ve-

getable, put it into an iron pan
over a moderate fire, and keep it ftirring
with an iron fpatula, till it be converted
into a black powder: to one part of this
add four parts of crude alum. Make the
whole into a fine powder, which being
Put into an iron pan over the fire, is to be
" kept conftantly ftirring with a fpatula till
almoft ignited, to prevent its cohering in
. lumps, asit is apt to do upon the melting
~ of the alum, in which cafe it muft be
" broke again, ftirred about, and accurately
mixed with the flour, till it emit no more
fumes, and the whole appear a fine, dry,
black, fixed powder

* For a more ealy method of -‘preparing a lucid
phofphorys, fee Vol. IIL. p. g1.

K3 | Put
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Put this powder in a clear, dry phial,
with a narrow neck, ﬁllihg to about one-
third from' the top. Then ftop the mouth
of the phial with loofe paper,.{o as to let
the air pafs freely through it, and leave
room for fumes to come through the neck.
Place the phial in a crucible, encompaffed
on all fides with fand, but fo that it may,

‘not touch any part either of the bottom
or fides of the crucible, but a confider-

able fpace be every where left between

them. The phial muft be covered up

with fand, fo as only to leave a part of it

bare, through which you may perceive

whether the matter be ignited. In this

" ftate the crucible is to be furrounded with
 coals kindled flowly, till it be well heated
on all fides, when the fire is to be raifed,
till the crucible, fand, glafs, and matter in
it, be all red hot ; in which ftate they are
to-be kept for an hour; after this, the
fire being flill kept.up, the orifice of the
phial is to be well clofed with wax, to
prevent any air from entering. Thtx:s
. . the
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" the whole being left to cool undifturbed,
you will at laft find in the phial a black
dufty coal, formed of the flour and alum.

A {mall quantity of the matter con-
~ tained in this phial being thook out, into
the cold air, immediately takes fire and
burns ; but having once felt the air, lofes.
all power of kindling thereby. This man~
ner of producing fire appears the moft -
extraordinary of all that have hitherto
been difcovered, fince the matter thus pre-
pared will preferve its virtue three months,
provided the air be kept from it: but if
the fmalleft quantity of moifture, even of
that little which is lodged in the air, come
to touch this powder, the experiment will
not fucceed. . '



136 RATIONAL

"RECREATION XXXVIIIL,

The liguid phofphorus.

T AKE a piece of Englith phofphorus,
about the fize of a pea, and cutting
it very fmall, put it into half a glafs of
quite clear water. Boil itin a little earthen
veflel over a moderate fire. Have a phial
with a narrow neck and a glafs ftopper;
take out the ftopper and plunge the phial
in boiling water : then take it out, and
pouring out the water, put the boiling
mixture immediately into it: inftantly ftop
the phial, and cover it with a cement, that
the air may not in any degtee enter it.

" 'This mixture will thine in the dark for
feveral months, though the phial be not
touched: if it be fhook, efpecially in warm
dry weather, very ftrong lightnings wil}
dart from the middle of the water.

Some -

R
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‘Some pleafing amufements may be pro-
duced by putting this phofphorus in a
long or broad phial, and pafting a paper
over it, in which letters or ﬁgurcs are
gut,

RECREATION XXXIX,
The fulminating gold.

LACE a fmall mattrafs, on a fand heat,
and in it put one part of filings of pure
- gold, and three parts of aqua regia. Whgn
the liquor has entirely diffolved the gold,
put the mixture in a phial, and add five .
or fix times as much common water, |

Then take fpirit of fal ammoniac, or
.oil of tartar, and pour it, drop by drop,
on the diffolution, till the ebulition ceafe,
Let this mixture reft, till the gold be en-
tirely precipitated to the bottom of the
phial.  Pour the water that {wims at the
top gently off, and after wafhing this

' gold



138 RATIONAL

gold duft feveral times in common water,
dry it by a very moderate heat, by putting
it on a paper that will abforbe all its
moifture.

If a grain of this powder be put in z
copper {poon, over the flame of a candle,
as foon as it is well heated, it will go off,
with areport like that of a piftol. If the
fpoon be not fufficiently ftrong, the mat-
ter will run through it, and make an ex-
plofion underneath, with great violence.

RECREATION XL.
The burning fountain,

MAKE a veflel of tin or copper, as
XL ABCD, (PL X. Fig. 11.) or of
what other form you pleafe. Let there
be an eolipile E, of the fame metal, and
of the fize and ﬁgure of a pear, and let its
neck pafs through the top of the veflel,
" where it thould not be of more than one
quarter of an inch diameter : to this neck -

join

-
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join the pipe F, whofe bore at the extre-
. mity {hould b¢ extremely fmall, and there
muft be a fmall cock at G, that goes acrofs
it. Pour fome {pirit of wine into the eo-
Iipile,,and having filled the vefel with boil-
ing water, cover it over.

- The heat of the boiling water rarifying
the air contained in the eolipile, it will
prefs on the furface of the fpirit of wine,
and force it through the fmall hole at the
end of the pipe. Therefore if the flame
of a candle be placed clofe to the orifice
of the pipe, the fpirit will take fire, and
it will form a flaming fountain, that will
have a pleafing effect; and if the orifice
of the pipe be quite fmall, will contmue
for fome time. |

This piece may be executed on a larger

.~ plan, and many of the jets defcribed under

the article of Hydraulics, may be annexed
~ to the eolipile; taking care always that
the orifice by which the f{pirit is to pafs

_ . be

-
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be extremely {mall. If filings of iron be
fifted over thefe jets, through a very fine
fieve, they will take fire, and imitate ex~
actly the appearance of fireworks,

RECREATION XLI
Prince Rupert’s drop.

1AKE up a fmall quantity of the melt-
ed matter of glafs, with atube, and
let a drop fall into a pail of water, by
which it will retain its form, and appear
- {olid throughout ; except -that it contain
a few air bubbles. This drop will have
a {fmall tail, which being broke the whole
fubftance of the drop will burft, with
great violence, into a fine powder; and
give a little pain, but do no hurt to the
hand that breaks it.

- It is remarkablc, that the bulb or
body will bear the ftroke of a hammer
without breaking, but if the tail be

broke the abovementioned effect is pro-

duced
r
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‘duced. If the drop be cooled in the
air, it will not produce the effet; andif
it be ground away on a ftone, nothing ex-
traordinary appears. Butif it be put into
the receiver of an air-pump, and there
broke, the effe will be fo violent as to
produce light. &

This phenomenon is fuppofed to pro-
ceed from the particles of the glafs being
in a ftate of repulfion, while melted, but
by being dropped into cold water, the ex-

‘ternal particles are condenfed, and hold
the internal, which are ftill ina ftate of
repulfion, asina cafe; but when an open-
ing is made in that cafe, by breaking off
the tail, the confined particles ruth forth,

and burft the drop with the greateft vio-
lence,

RECRE-
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RECREATION XLIL
The re‘l)iv_iﬁ"ed' rofe.

TAKE a rofe that is quité faded; and
throwing fome common fulphur on
a chafingdifh of hot coals, hold the rofe
over the fumes, and it will become quite
white. Then dip it in a bafon of water,
and giving it to any one, tell him to put
it in his box or drawer, and after locking
it, to give you the key. When you re=
turn him the key, five or fix hours after,
and he unlocks his drawetr, inftead of the
white rofe he put init, he will find one
that is perfetly red.

b
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RECREATION XLIL
Writing on glafs by the rays of the fus.

DISSOLVE chalk in aqua fortis, to the
" confiftence of milk, and add to that
a ftrong diffolution of filver. Keep this
liquor in a glafs decanter well ftopped.
‘Then cut out from a paper the letters you
would have appear, and pafte the paper
on the decanter, which you are to place
in the fun, in fuch a manner that its rays
may pafs through the fpaces cut out of
the paper, and fall on the furface of the
liquor. The part of the glafs through
which the rays pafs will turn black, and
_ that under the paper will remain white.
You muft obferve not to move the bottle
during the time of the operation.

RECRE-
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RECREATION XLIV.

The magic picture.

\AKE two pieces of glafs about three
T inches long and four wide: they
muft be quite level, and exactly of the
fame fize. Place them one over the other,
and let there be about one-twentieth part
of an inch between them, which you may
effe@ by pafting papers on their four cor~
ners. Join thefe two glaffes together by
" a luting compofed of lime flacked by ly-
ing in the air and reduced to very fine
powder, mixed with the white of an egg.
-Cover all the borders of thefe glaffes with
- parchment or bladder, . except a {fmall
opening left on one fide, in order to in<
troduce the following compofition.

Diflolve by a flow fire fix eunces of
fine hogs-lard, and put to it half an ounce
of white wax, and if you find it neceffary
to render it more fenfible to the heat, add

an

\

/ ‘
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an ounce, or more, of the cleareft linfeed
oil. This, when liquid, is to be poured .
between the glaffes by the fpace left in
their fides, and which you are then to ftop
clofe up. Wipe the glaffes clean, and hold-
them before the fire, to fee that the com-
pofition will not run out at any part. Then
pafte a picture, painted on any thin fub-
ftance, or a coloured print, with its face
' to one of the glafles, and fix the whole in
a frame.

The midture between the glafles, while
it is cold, will quite conceal the picure,
but becoming perfetly tranfparent by heat,
the painting will appear as if there was
only a fingle glafs before it. As the
compofition cools, the picture will gradu-
ally difappear, and at laft be quite ine

. vifible.

T~

Vor.1Ve = L. RE-
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RECREATION XLV.
The luminous oracle.

PROCURE a tin box ABCD, (P1. XII.
Fig. 1.) about eight inches high, four
wide, and two deep, and let it be fixed on
the wooden ftand E. On two of the in-
fides let there be a groove F G, and in the
front an opening I, thrcc inches wx&c and

one high.

At the back of the box let there be a
little tin door, that opens outward, by
which two wax candles M, may be put in.
Let the top of the box have a cover N,
of the fame metal, in which there are fe-
veral holes, and whxch may be taken off
at pleafure.

Provide a double glafs OP, Fig. 2. con-
ftru®ed in the {fume manner as thatin the
laft Recreation. On one of its fides you

are to pafte a black paper, the length of
which
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which is to be divided into three parts,
and the breadth into fifteen: in ‘every
two of théfe fifteen divifions you cut out
letters, which will make in the whole
three anfwers, to three queftions that
- may be propofed. On the other fide of
the glafs pafte a very thin paper, .and to
the top faften a fmall cord, by which they
may be made to rife or defcend in the

_groove F G.

Then take a flip of pafteboard RS,
Fig. 3. one inch and a half wide and three
inches long, which is to be divided into
fifteen equal parts, fimilar to thofe of the
paper O P; and cut out fpaces, as in the
figure, fo that this paper fliding horizon-
tally before O P, will either cover or con-
ceal the letters cut in that.

. This pafteboard is to flide between two
b-afs wires, and is to be faftened to one
fide of the box, ‘by' a ftring that commu-

- nicates with a fmall brafs {pring, and to
- L2 the
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the other fide, by a ftring faftened to the
box by a {mall piece of wax, fo fituate
that the firing may be eafily fet at liberty
by the heat of the candles placed in the
box.

Take a parcel of cards, and write on
them different queftions, three of which
are to correfpond with the anfwers on the
glafs. Shuffle thefe cards, and let a per-
fon draw any one of the three queftions.
Then by raifing the glafs you bring the
an{wer againft the hole in the front of the
box. You next place the candles in the
box, the heat of which will melt the

wax that holds the paper RS, which

being then drawn by the fpring the an-
fwer will be vifible, and in proportion as
the compofition between the glaffes be-
comes diluted, by the increafe of the
heat, the letters will Become more ftrong-
ly illuminated. - ‘

. x The
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"The letters cut in the paper may be
made to anfwer feveral different queftions,
as has been explained in other Recrea-
tions: and the whole parcel of cards
~may confift of queftions that may be an~
{wered by one or other of the three divi-
fions in the paper.

RECREATION XLVI.

To produce the appearance of a fower from
4ts afbes.

N AKE a tin box ABCD, Plate XII.
‘ Fig. 4.) with a cover M, that takes
off. Let this box be fupported by the pe-
deftal FG HI, of the fame mctal, and on
which there is a little door L. In the
front of this box is to be a glafs, O.

In a groove, at a fiall diftance from O,
place a double glafs of the fame fort with
that in the laft Recreation. Between the
front and back glaffes place a fmall upright

' L3 tin
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tin tube, fupported by the crofs-piece R,
Le: there be alfo a fmall chafindith placed -
in the pedeftal FGHI. The box is to
be open behind. You privately place 3
flower in the tin tube R*, and prefenting
ope that refembles it to any perfon 4, de-
fire him to burn it on the coals in the
chafingdifh,

You then ftrew fome powder over the
coals, which may be fuppofed to aid the
athes in producing the flower; and then
put the chafingdith in the pedeftal, under
the box. As the heat by degrees melts
the compofition between the glafles, the

* This flower muft not be placed fo near the
front glafs, as to make it in -the leaft degree
vifible.

4+ You may prefent feveral flowers, and let the
perfon choofe any one of them. In this cafe
whlle he is burning the flower, you fetch the
box from another apartment, and at the fame time
putin 2 correfpondxng flower, which will make the

éxpcrimcnt ftill more furprifing. '

......
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flower will gradually appear, but when the
chafingdifh is taken away, and the power
of the athes is fuppofed to be removed, the
flower foon difappears.

RECREATION XLVIIL
‘To pr oduce fire by the mixture of two cold

liquors,

AKE half a pound of pure dry nitre,
reduced to powder, put it in a retort

that is quite dry, add to it an equal quan-
tity of oil of vitriol highly reified,
and diftilling the mixture in a moderate
fand heat, it will yield a liquor in form of
a yellowith fume, which being caught in
a clean dry receiver, is the Spiritus nitri
Glauberianus. Now if to a dram of dif=
tilled oil of cloves, faffafras, turpentine,
or caraways, contained in a glafs vefel,
there be added an equal quantity, or half
as much more, of the abovc fpirit, though
both the bodies are perfc&ly cold before
L 4 the
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the mixture, a violent flame will inftantly
arife, and deftroy them, leaving only a
little refinous matter at the bottom.

RECREATION XLVIIL
Artificial Iightning.

ROVIDE a tin tube that is much
larger on one fide than the other, and
in which there are feveral holes. Fill
this tube with rofin in powder, and when
it is fhook aver the flame of a torch, it
will produce a fudden. corufcation, that
firongly reprefents a flath of lightning.
You are to obferve that it is not the flame
itfelf that is to be feen, but its Tefletion,
as is pratifed at the theatres, and as hap-
pens, for the moft part, in nature *.

* Itis after this manner that the flambeaux of
the furies on the ftage are conftruted, except that

at the end of each of them there is a match, dipped |

in fpirit of wine, by means of which it is oniy ne~
ceflary, to thake them, and they will produce a fud-
den and very confiderable flame.

RECRE-
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RECREATION XLVIX.
Artificial thunder.

AKE a ftrong bottle that holds about

a quarter of a pint, in which put one
ounce of concentered fpirit of vitriol, and
adding to that two drachms of the filings
of iron, ftop the bottle clofe. After a
fhort time fhake the bottle, and taking
- out the cork, put a lighted candle near
the mouth of it, which fhould be a little
inclined, and there will prefently arife an
inflammation, attended with a loud noife,

If you are dpprehenfive of any mif-
chievous effects from the burfting of the
bottle, you may furround it with a ftrong
cloth: or you may put it on the ground
and light the vapour by a bougie. fixed to
the end of a long ftick.

Another way of imitating thunder is,
by mlxmg three parts of faltpetre, two
parts
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parts of falt of tartar, and two parts of
fulphur, and putting the quantity of a

fmall nut in an iron ladle or fhovel, place

it over a coal fire. The explofion of this :
mixture will much refemble a moderate

cla}') of thunder,

" If you would produce a more violent
explofion, put an ounce or two of this
mixture in the fhovel, but then you muft
have a chafingdith of hot coals, and plac-
‘ing it out of the houfe, ftand at aicon-
fiderable diftance from it, and notgo near
it, till the matter be completely exploded,
or, what is better, till the fire be out. Ex-
periments of this nature fhould, in ge-
neral, be conduted with great caution,f
for an amufement of this kind would be
dearly bought with a wound in the face,
" or the lofs of fight.

RECRE-
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RECREATION L.
The predicted eartbquake and volcano.

 RIND frefh iron filings, free from
ruft, with an equal quantity of pure
fulphu;, for a long time, till the whole

" be formed into a fine powder. This mix-

ture kept in a dry air will continue cold
for any time, but if it be wrought up
with only as much fair water as will form .
itinto a ftiff pafte, the mafs will foon grow
warm, fwell, heave, emit a thick fmoke,
and at laft a fulphureous fire and flame.
Therefore take about fifty pounds of the
above powder, and burying it privately
about a foot deep under the earth, you
may fafely predict that in about eight
hours time the ground will begin to heave
and f{well, that it will fend forth hot ful-
phureous fteams, and at laft, burfting into
Jive flames, will form a true volcano.

The
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The pretended miracles of Mahomet
and Haly, were, as Boerhaave obferves on
a fimilar inftance, mere trifles to this. If
any leader of a fe@, a very few centuries
paft, had been in peflefiion of this fectet,
and had performed this miracle in con-
firmation of his do&rine, the man who
had dared to difbelieve it would have -

been regarded as a very hardened infidel
indeed ! '

We fhall here add the defeription of a
new method of imitating artificial fire-
works, which appears to be the invention
of the ingenious M. Guyot.

To perform thefe recreations to the
greateft advantage, there are three circum-
ftances to be carefully obferved : the firft
is, the different colours of the fire : the
fecond, is the manner of cutting out the
feveral figures, and the third, the direc-
tion of the motion of each piece, whe-
ther it be fwift or flow, ftrait or circular.

Arti-
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Artificial fireworks may be reduced to
four principal colours. The firft is that
of jets of fire, which is of a clear white:
the fecond is that of fuch jets as are of a
yellow or gold colour : the third is that of
ferpents or rockets, which 1is very bright,
and of a light blue caft *: and the fourth

is that of a colour inclining to red, and

is commonly ufed in cafcades of fire.

The vivacity of the fire being imitated,
by the rays of light that fall upon tranfpa=
rent paper +, as we fhall thow hereafter,
the paper is to be ftained with different
colours. For the firft fort of fire it is left

of its natural colour: for the fecond an
~infufion of faffron may be ufed, made
more or lefs ftrong : for the third a light
tinGure of Pruffian blue: and for the

- % There is another fort of fire of a ftronger
blue, of which cyphers and emblems are formed,
and which is placed on the centers of funs.

+ The paper thould be quite thin, and after it
is coloured, may be made more tranfparent by being
dipped in, or rubbed over with clear oil.

fourth
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fourth, a fmall quantity of carmine may bé
put in the faffron water juft mentioned.

If among thefe fireworks you would have
fome parts that are tranfparent, and thro’
which other parts are to be feen, you muft -
ufe for the traniparent parts a paper that is
thicker than the other, that the latter may
appear with a due degree of fuperior luf-
tre : for in thefe exhibitions it is from a juft
mixture of light and fhade that the moft

pleafing effe&ts are produced.
RECREATION LIL

To imitate a jet de feu, column, gloée, or
pyramid of fire.

AKE a paper that is blacked on both
fides *, and of a proper fize for the
figure you intend to exhibit, for example,

- * Inftead of black, the paper may be coloured
on each fide with a deep blue, which will be ftill
better for fuch as are to be feen through tranfpa~

rent papers.
that
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-that of Fig. 1, or 2. Plate X. In this paper
cut out with a penknife feveral fpaces B,
beginning from the point A; and with a
piercermake a great number of hales, rather
long than round, and at no regular dif-
tancé from each other: obferving, how-
ever, that they muft form right lines from
the point A, as is clearly exprefled in the
figures, the parts engraved being thofe that
are to be cut out.

" To reprefent revolving pyramids and
- globes, fuch as Fig. 3, and 4. the paper
muft be cut through with a penknife, and
the fpace cut out between each fpiral
fhould be three or four times as wide as
the {pirals themfelves. You muft obferve
to cut them in the fame form reprefented
in the figures, that the pyramid or globe
may appear to turn on its axis. The co-
lumns that are reprefented in pieces of
architecture, or in jets of fire, muft be cut
in the fame manner, if they are to be re~
prefented as turning on their axes.

~In
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In like manner may be exhibited a
great variety of ornaments, cyphers, and
medallions, which when properly co- .
loured cannot fail of producing a moft
pleafing effect *.

When thefe pieces are drawn on' a large
fcale, the architecture or ornaments may be
fhaded ; and to reprefent different fhades,
picces of coloured paper muft be pafted
over each other, which will produce an
effet that would not be expeted from
tranfparent paintings. Five or fix pieces
of paper pafted over each other will be fuf-

-ficient to reprefent the ftrongeft fhades. -

To give thefe pieces. the different mo-
tions they require, you muft firft confider
the nature of each piece : if, for example
you have cut out the figure of the fun,
as Pl. X. Fig. t. orof a ftar as Fig. 6.

* There thould not be a very great diverfity of
colours, as that would not produse the moft agree-
able appearance. |

' you
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you muft conftruct a wire wheel of the
fame diameter with thofe pieces, in the
manner reprefented in Fig: 7. * over this
whecl you pafte a very thin paper, on
which isdrawn, with thick black ink, the
{piral figure reprefented by Fig. 8. The
wheel thus prepared is to be placed behind
the fun or ftar, in fuch manner that its
axis may be exattly oppofite the center
of ecither of thofe fizures. This wheel
may be turned by any method you think

proper.

Now, the wheel being placed directly
behind the fuas, for example, and very
near to it, is to be turned regularly round,
and ftrongly illuminated by eandles placed
behind it. The lines that form the
{fpiral will then appear, through the {paces
cut out from the fun, to proceed from its
center to its circumference, and will re-

* This wheel is made of wire, that its radii,
by being fmall, may not intercept the light that is
to be placed behind it. '

Vou.IV. - M femble
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femble fparks of fire that inceffantly
fucceed each other. The fame effe will
be produced by the ftar, or by any other

- figure where the fire is not to appear

as proceeding from the circumference of
the center.

" Thefe two picces, as well as thofe that

" follow, may be of any fize, provided you

obferve the proportion between the parts
of the figure and the f{piral, which muft
be wider in larger figures than in fmall.

If the fun,. for example, have from fix to
twelve inches diameter, the width of the
firokes that form the fpiral need not be
more than one-twentieth part of an inch,
and the fpaces between them, that form.
the tranfparent parts, about two-tenths of

an inch. If the fun be two feet diameter,

the firokes fhould be one eighth of an
inch, and the fpace between one quarter
of an inch; and if the figure be fix feet
diameter, the ftrokes thould be one quarter

of an inch, and the fpaces five twelfths of
: an
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an inch. Thefe pieces have a pleafing
effect when reprefented' of a fmall fize,
but the deception is more ftriking when
they are of large dimenfions.

It will be proper to place thefe pieces,
when of a fmall fize, in a box, quite clofe
on every fide, that none of the light may
be diffufed in the chamber: for which
purpofe it will be convenient to have a tin
door behind the box, to which the candle-
fticks may be foldered, and the candles
more eafily lighted.

The feveral figures cut out fhould be
- placed in frames, that they may be put,
alternately, in a groove in the fore part
of the box: or there may be two grooves,
that the fecond piece may be put in be-
fore the firft is taken out. The wheel
muft be carefully concealed from the eye
of the fpectator.

M2 ‘Whera
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Where there is an opportunity of re-
prefenting thefe artificial fires by a ‘hole
made in a partition, they will doubtlef$
have a much more fhriking effect, as the
{pe€tator cannot then conjeture by what
mearns they are produced.

To reprefent fires that flow from the
circumference to the center, as B, B, &c.
(PL. X. Fig. 9.) and at the fame time
others that flow fromy the center to the
circumference, as A, A, &ec. you muft
conftru¢t the double fpiral reprefented by
the 10th figure of the fame plate.

When this wheet is placed behind

- Fig. 9, the concentric fpiral A, :Fig; 10.
, being oppolite the parts A, Fig. 9. the
fire will appear to iffue from the center,
as before : but the parts againft the ex-
centric fpiral of the wheel B, Fig. 10.
which are thofe marked B, in Fig. 9. will

appear
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appear to move from the circumference to
the center. '

It is eafy to conceive that by extending
this method, wheels may be conftru@ed
with three or four fpirals, to which may
be given different dire&ions, as in Plate
XI. Fig. 1. where is drawn, on the
tranfparent piece, the {pirals that are pro-
per to produce, not only jets de feu, but
alfo fmall pyramids, as A, A, &c. which
will appear to turn on their centers. It
is manifeft alfo, that on the fame prin-
ciple, a great variety of tranfparent figures
may, be contrived, and which may be all
placed before the fame fpiral lines.

M3  RECRE
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RECREATION LIL
- To reprefent cafcades of fire.

N cutting out cafcades you muft take
care to preferve a natural inequality in
the parts cut out, as is exprefled in Plate I
XI. Fig. 3. for if, to fave time, you
fhould make- all the holes with the fame
pointed tool, " the uniformity of the parts
will not fail to produce a difagreeable ef-
fect. As thefe cafcades are very pleafing
~when well executed, fo they are highly
difguftful when imperfet. Thefeare the
moft difficult pieces to cut out. ‘
To produce the apparent motion of thefe
calcades, inftead of drawing a fpiral, you
muft have a flip of ftrong paper as ABCD,
(Pl. XI. Fig. 2.)"of fuch length as you
judge convenient. In this paper there
muft be a great number of holes, near
each other, and made with pointed tools

of different dimenfions. -
At




RECREATIONS. 167

At each end of the paper a part, of the
fame fize with the cafcade, muft be left
uncut : and toward thofe parts the holes
muft be made at a greater diftance from
each other, asis'exprefled in the figure.
This paper is to be fixed, by its two
extremities, to the two rollers A and
B, Fig. 3. '

When the cafcade that is cut out is
placed before the fcroll of paper juft men-
tioned, and it is entirely wound upon the
roller A, the part of the paper that isthen
between A and B, being quite opaque, no
part of the cafcade will be vifible. But as
the winch D is tufned gently and regularly
round, the tranfparent part of the paper
proceeding from A to B, will give to the
cafcade the appearance of fire that de-
~ fcends in the fame dire@ion 5 and the il-
lufion will be fo ftrong that the {pe@ators
-will think they feea cafcade of fire ; efpe-
cially if the figure be judicioufly cut out.

M4 A caf-
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A cafcade may be alfo tolerably well
executed by a fpiral, in the manner ex-
prefled in Fig. 4; but the roller is more
eligible. The paper being totally rolled
on B, the part between ‘A and B will be
quite opaque ; therefore the cafcade may
be then taken away, and anorher piece,
which reprefents fire that afcends, as a
jet, may be placed in its rcom : and thus
the pieces may be alternately, and conti-
nually changed.

RECREATION LI

Immitative illuminations.

ON a very ftrong double paper, whofe
backfide is blacked with foot, dif-

folved in brandy, and to which a little
gum arabic is added, you muft firft paint
the draught of the illumination you'intend
to reprefent in miniature, and mark the
exalt place of the feveral lamps and other
parts that compofe it. 'Then take piercers
of different fizes, with which make holes

in
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in the papers, in fuch form as fhall
reprefent the flame of a lamp or other
body. If the lamps are fuppofed to be
all in a line, you muft ufe the finefk
piercers for the {mallet lamps, and the
larger for the greateit: but if the parts
of the illumination be fuppofed at dif-
ferent diftances, then the fine picrcers
are to be ufed for thofe parts that are
moft diftant, and the holes muft be nearer
together, in proportion to the diftance. If
there be objedts in front perpendicular to
the point of view, you muft ufe piercers
whofe diameters decreafe mfcnﬁbly, and
make the holes continually clofer, in pro-
portion as the extremities of the front are
more diftant. It is not material, in this
cafe, whether the points be clofe together,
provided the perfpetive be obferved.

~ When the ;;iece is completely cut out,

you place behind this double paper one
that is very thin ; obferving to colour the
parts ¢hat are to appear the moﬁ diftant
with
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with a little carmine diluted in water*.
It is then to be placed in a box, and ftrong-

ly illuminated behind by feveral candles

or lamps, placed at equal diftances from

each other, that all the parts may be equally

illuminated +4; for otherwife the illu-

fion will not be complete.  The front of

the paper fhould be alfo illuminated with

a faint light, fuch as is juft fufficient to

fthow the pieces of architecture that may
be painted on it.

After the manner above defcribed, prints
alfo, of every kind, may be cut out, and
placed in any optical machine, except
fuch as have an inclined mirror, for there
the print being naturally placed in a ho-

* This circumftance is neceflary, for the more
diftant natural illuminations are, the more red
they appear.

4 The candles fhould be placed not clofe to the
paper, but at five or fix inches diftance, and if they
do not produce a light fufficiently ftrong, you may
place more. It will be proper to line the box
with tin, as that will refle€t the light on the piece.

rizontal
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rizontal diretion, it will be difficult to il
luminate it fufficiently to produce any re-
markable effet. If you.are defirous,
however, of making an experiment with
a printina horizontal pofition, inftead of
placing 2 tranfparent paper behind it, you
muft put one that is gilt, which is to ap-
pear through the parts cut out. A print
thus prepared, when a ftrong light is
Yhrown upon it, will reprefent an illami-
nation tolerably. well.

APPEN-
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APPENDIX

Several of the Recreations in this Appen-
dix have, in fa&, but little relation to
experimental  philofophy, efpecially
thofe that depend on a dexterous manceu-
vre; but as experiments of this kind

. are commonly found in books of ma-
thcm;ticai recreations, it feemed requi=
fite to infert fome of the moft entertain=

ing among them at the end of this
treatife,
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° .
CHYMICAL TRANSMUTATIONS.

AMONG the moft pleafing as well as
furprifing phenomena of nature, may
be juftly ranked the tranfmutations pro-
duced by chymiftry, efpecially thofe of
colours ; and recreations of this kind are
the more pleafing, as they are, for the-
moft part, eafily executed.

RECREATION LIV

Tranfeolourations.

AKE antimony and grind it toa pow=
der, and it will become black. Let

it be calcined with aqua regia, and it will
be of a greenith yellow ; white, red, yel-
low, greenifh, and black, when fublimed
. with fal ammoniac; of an uniform red,
when freed from its falt by water; but
white when fixed with thrice its weight
of nitre. ‘Thus ‘you have almoft all the
colours in one folid body. Mercury dif-
folved
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folved by aqua fortis, and diftilled in a
glafs retort, affords likewife, in different
parts of the glafs, a varicty of ealours.

To make a gold colour by mixing a
limpid liquor with a grey powder: poutr
hot aleohol on fulphur melted with fixed
alkalt, then ground and heated. To
change this gold epleured liquor into one -
of the colour of milk, by pouring it into

a clean glafs 3 let the glafs be prcvmuﬂy
rinced with oil of vitriol,

To turn an almoft limpid liquor blue :
pour fpirit of fal ammoniac to a felution
of verdigreafe in vinegar, and dilute it
with water till it be almoft limpid. To
tarn that blue liquor peliucid, add acid to
it, tall the acid predominate.

To turn a very green liquor of a beau-
tiful violet colour: to a high green fo-
lution of copper in vinegar, drop fpirit

of
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of fal ammoniac, till the alkali predo-
. minate. L |

To turn a blue into a beautiful gréena
'To a rich folution of copper in fpirit of
fal ammoniac, add vinegar, or any other
acid, till the acid preponderate. '

To produce numerous blues and greens,
between a deep blue and a deep green
put a ftrong and hot folution of copper
- 1n fal ammoniac, into a clean cylindrical
glafs, and add thereto, flowly, fpirit of
nitre, drop by drop. A different colour,
between the two degrees, will appear upon
-the addition of each drop.

Vou. 1V, N | R E-
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RECREATION LV.

To make a colourlefs liguor black, by pour=
ing it into a clean glafs.

RINSE a clean hot glafs in'a ftrong
folution of the vitriol of iron; then
pour into it a warm infufion of bruifed
white galls in fair water, made fo weak
as fcarce to afford any colour. This black
mixture is inftantly made. Inftead of galls
you may ufe red rofes, pomegranate bark,
or tea, fage, or oak leaves.

RECREATION LVI

To turn a pellucid liguor black, by adding te
‘ it a white powder.

PUT a hot weak pellucid infufion of
galls into a glafs, throw into it a graim

of the vitriol of iron calcined to white-
‘nefs, and heated: this, as it falls,
makes a black cloud, that diffufes itfelf
. o through
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through the tranfparent liquor in a pleaf-

ing manner, and gradually turns it black
all round. '

The fame may be done with a pellucid
drop: by putting a fingle drop of the
aqueous folution of the vitriol of iron into
the hot folution of galls:

The fame effe@ may alfo be produced
by the addition of a little yellow or red
powder ; in the firft inftance by ufing vi-
triol calcined to a yellow colour; and in
the other, by the colcothar of vitriol cal-
cined to rednefs. To produce the fame
 effe@ by a drop of gold coloured liquor;
ufe the golden tincture made with the red
calx of the vitriol of iron, and the dulci-
fied fpirit of falt.

In all thefe experiments, while the
liquor is changing from limpid to deep
black, there arife almoft innumerable

N N 2 fhades,
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fhades, or intermediate degrees of dark-
nefs, which at laft all terminate in black. -

The black liquor produced in all the
preceding cafes, may be rendered pellu-
cid again, by pouring the liquor hot into
a glafs rinfed with the pure oil of vitriol,
which attra@s the iron. But the black
liquor made ‘with the calx of iron remains
fomewhat reddifh, while it tends to tranf-
parency- '

To make this tranfparent liquor black
again, pour to it as much hot oil of tar-
tar per deliquium, as will faturate theacid
that has attracted the metallic matter.
This is attended with an efferverfcence,
which at the famec timé reduces, de-
firoys, and regenerates, viciffitudes of co-
lours, which is beft perceived by letting
the alkaline liquor fall in at feveral times,
but with a quick moticn.

Latly,
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Laftly, if a fufficient quantity of acid be
added to the black liquor thus regenerated,
fo as to abolith the a‘lkali,' the whole will
become pellucid again; a,nd‘thus black-
nefs may be reciprocally deftroyed or re-
ftored. Hence alfo appears the furprifing
power of a metal to prdduce blacknefs,
and how little matter is required to the
production of colours,

RECREATION LVIL

To produce different colours by pouring a
limpid liquor in a clean glafs.

TAKE a ftrong folution of mercury
made with fpirit of nitre; dilute it
with water, and pour it into a hot glafs
‘rinfed in a firong fpirit of fea falt, and it
will become coloured. A very dilute fo-
lution of filver, made in fpirit of nitre
poured into a glafs prepared in the man-
ner juft mentioned, or the oil of antimony -
poured into a glafs rinfed in hot water,
will have the fame effec.

N 3 To
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To produce an orange colour, pour hot
water upon new made crocus metallorum,
and put it into a clean glafs rinfed with

~any acid, :

'RECREATION LVIIIL

The colour that appears and difappears by
the influence of the air.

PUT into a decantér volitile fpirit in
which you have diffolved copper
filings, and you will have a fine blue
tincture.  1f the bottle be ftopped-the co-
lour will prefently difappear, but when it
is unftopped the colour will foon return :
and this experiment may be repeated a
greater number of times, ‘

SYMPA-
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SYMPATHETIC INKS.

Y fympathic inks is means thofe
forts of liquors with which any cha-
ratters being wrote they remain invifible,
till fome method is ufed to give thema
colour. Thefe liquors are divided into-
five clafles, and that with refpect to the
means ufed to make them vifible.

The firft clafs of thefe inks are fuch as
become vifible by paffing another liquor
over them, or by expofing them to the va~
pour of that liquor.

The fecond are thofe that do not ap--
pear fo long as they are kept clofe, but
become 'foon vifible on being expofcd to
the air.

The third are fuch as are made apparent
by ftrewing or fifting fome very fine pow-
der, of any colour, over them.

N 4 The
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The fourth are thofé that will not be

vifible till they have been expofed to the
fire, or heated,

The fifth, like the fourth, appear by
heat, but difappear again when the paper
becomes cold, or has had a fufficient time
to imbibé the moifture of the ai';',

The compofitions of the firft clafs of thefe inks,

Impregnation of Saturn. X

Put litharge of lead into ftrong diftilled
vinegar, and let it ftand for twenty-four
hours, Then ftrain it off, and let it re-
main till quite fettled. Preferve this 1j-
quor in a bottle,

Diflolve ofpiment in water of quick
lime*, either by a fand heat, or by fetting

* Put in a pintbottle two ounces of quick lime,
one ounce of orpiment in powder, and as much
Water as will rife two or three fingers above them.
When the diffolution is made, pour the liquor
gently off,

the

L]
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the bottle in the fun for two or three days,
obferving to turn it five or fix times each

 day *,

In preparing thefe liquors you muft
take care that they have no communica-
tion ; for the vapour of the latter is fuffi-
cient to deftroy the limpidity of the other,
and thereby render it unfit for ufe.

When the letters wrote by the firft li-

quor are expofed to the vapour of the fe- .

cond, they become prefently vifible. If
you would have them difappear again, you

muft draw a fponge or pencil, dipped in

aqua fortis, or {pirit of nitre, over them.
If after this you would have them appear

again, let the paper be quite dry by the -

air, and then pafs the vivifying liquor,
that is, the diffolution of orpiment, over
them again. '

* The vapour of this liquor fhould be kept
from the mouth, as it is highly pernicious.

Another

.
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Another ink of this clafs.

Diflolve bifmuth in the nitrous acid.
The letters wrote with this ink will be-
come quite black by being expofed to the
vapour of the liver of fulphur, which is
of fo penetrating a nature that it will a&

- upon the ink through a quire of paper, or

even the flight partition of a room.
Sympatbetic gold ink.

~ Put as much gold into a {mall quantity
of aqua regia as it will diffolve, and then
dilute it with two or three times as much

. diftilled water,

Diffolve, in a feparate veflel, fine pew-
ter in aqua regia, and when it is well fa-
turated, add to it an equal quantity of dif-
tilled water, ‘ ‘ '

Let the characters you write with the

the
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the thade, and they will not appear for
the firft feven or eight hours.  Dip a pen-
cil, or fmall fine {fponge, in the diffolution
of pewter, and drawing it lightly over the
invifible characers, they will prefently
appear of a purple colour.

The extraordinary effect of this fympa-
thetic ink is an exception to the general
chymical principles, for we here fee two
metallic fubftances change their colour
by mixture, without any apparent fermen=
tation, :

The purple colour of the letters may be
effaced, by wetting them with aqua re-
gia 5 and it may be produced a fecond time
by paffing the diffolution of pewter over
them again. 'This diffolution of gold in
aqua regia, as well as that of ﬁlver in the
nitrous acid, being diluted by a fufficient
quantity of water, will likewife ferve ta
write letters that will difappear when they
hecome dry, if they be carefully kept

‘ from



188 RATIONAL

from the open air; but will be vifible
after being expofed an hour or two to the
{un or the fire.

Another fympathetic ink.

Diflolve green vitriol in common wa-
ter, and add a fmall quantity of nitrous
acid, to prevent that yellowith precipita-
tion that will otherwife be formed.. The
chara&ers wrote in this diffolution with a
new pen will be invifible,

Infufe in water, or white wine, fmall
Aleppo galls, lightly bruifed *. At the end
of two or three days pour the infufion
cleanly off. By drawing a pencil dipped
in this infufion over the letters wrote with
the laft diffolution, they will appear of a

beautiful black, efpecially if the infufion
be ftrong.

* You may put three-fourths of a pint of water

or wine to two ounces of galls.

The
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The letters wrote with the laft diffolu-
tion will become a fine blue, if they be
wetted with water faturated with Pruffian -
blue : and letters wrote with -this water,
which will be invifible, will likewife turn
to a fine blue, by being wetted with the
above diffolution. - :

RECREATION LIX.

| - The book of fate.
MAKE a book of feventy or eigﬁty

leaves, and in the cover at the end
of it let there be a cafe, which opens
next the binding, that it may not be per-
ceived. |

- At the top of each right hand page write
" any queftion you pleafe, and at the be-
~ ginning of the book let there be a table
" of all thofe queftions, with the number of
the page where each is contained. Then
write with common ink, on feparate pa~
pers, each about half the fize of the pages

in
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in the book, the fame queftions that aré
in the book, and under each of them write;
with the ink made of the impregnation of
faturn, or the diffolution of bifmuth, the
anfwer.

Soak a double paper in the vivifying
ink made of quick lime and orpiment, or
* the phlogifton of the liver of fulphur, and
place it, juft before you make the experi<

ment, in the cafe that is in the cover of

the book.

Then deliver fome of the papers on
which the queftions are wrote to the com<
pany, and after they have chofe fuch as
they would have anfwered, they put them
in thofe leaves where the fame queftions
are contained, and fhutting the book for
a few minutes, the fulphureous fpirit with
which the paper in the cover of the book
" is imbibed, will penetrate the lcaves, and
make the anfwers vifible, which will be
of a brown colour, and more or lefs deep

in
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in proportion to the time the book has
been clofed *. :

RECREATION LX.

Tbe marvellous portrast.

MAKE a box about four inches long,
and three wide, as ABCD, (Plate
XII. Fig. 5.) and quite fhallow. Letit
fhut with hinges and faften with a hook 3
and let it have two bottoms, the loweft of
wood, that draws out by a groove, and the
uppermoft of pafteboard. Between thefe
“two bottoms is to be placed a paper dipped
in the vivifying ink mentioned in the laft
Recreation. Let there be alfo a board of
the fame fize with the infide of the box,
which being placed in it may prefs a pa-
per againft the pafteboard bottom.

Then take feveral pieees of paper, of
the fame fize with the infide of the box,

* If aweight be placed upon the book the ef-
fe& will be the fooner produced. Or yod may
put the book in-a box that will prefs it clofe down

and
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and draw on them the figures of men and
women, in different attitudes and employ-
ments, as walking, riding, reading, writ-
ing, &c. Thefe figures muft be.drawn
with a new pen or pencil, dipped in the
impregnation of faturn.

Being thus provided, and having pri=
vately placed the paper dipped in the vivi=
fying ink between the two bottoms, you
tell a perfon you will thow him what an
abfent friend of his is doing at the prefent
hour. You then give him the paper a-
dapted to the employment you intend, and
tell him to write his friend’s name at the
bottom, that you may not change the paper.
Then placing that paper next the pafte-
‘board bottom, and putting the piece of
wood over it, you fhut the box. ~After a-
mufing him with difcourfe for three or
four minutes, you take out the paper, when
he will fee his friend in the employmerit
- you have affigned him.

RECRE-
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RECREATION LXIL
The artificial band.

ET a workman make a hand of wood,
(Plate XIL Fig. 6.) fixed at the end
fiext the elbow to the piece E, the ends
‘of which go through the fcrews C F and
DG. The fore and middle ﬁngers, and
‘the thumb, are to be moveable at their
joints. There muft go a wire through
the arm, that is fixed at one end to the
fore finger, and at the other to the piece
E, round which it is to move : under the
two joints of- the two fingers are alfo
placed two fmall {prings, which are to
taife it up.

To the fore finger and thumb fix two
fmall rings, through which a pen may be
put, fo as not to impede their motion.

- Under the arm, at the point I, place a fmall
brafs roller, which ferves to fuftain the arm.

VO:L.I‘V._ o ~ The
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The pedeftal on which this hand is placed
muft be at leaft a foot long, if the hand be
of the natural fize, and about eight inches
wide. ‘This pedeftal muft be hollow, and
at the part S T there muft be an opening
about three inches long and two inches
wide ; the whole pedeftal may be covered
with a thin ftuff, by which the hole will be
concealed. Thereis to be a valve, or fort of
trap-door, on the infide of the pedeftal,
which is to faften againft the opening.

Over the hand and pedeftal place a glafs
frame, as in the figure: cover the hand
with fine leather of fleth colour, and de- -
corate the arm with a ruffle and cuff, which
will entirely conceal the machinery.

Then take a number of cards and write
on them different queftions, and on the
fame number of papers write, with the
impregnation of faturn, the anfwers. Give
the cards to any one, and let him choofe
a queftion, and you place the paper with

" the
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the anfwer under the pen in the hand, let-
ting him firft fee there is no writing on
it *, Now the pedeftal being placed a-
gainft a partition, the end F is to go thro’
it. ‘Therefore an affiftant, upon a fignal
given, turns 2 handle fixed to F, and as
pieee E turns round the wires that moves
the fingers and thumb are alternately
lengthened and fhortened, by which their
joints are kept in continual motion ; and
the fcrew at the fame turning gently
from F towards G, gives the whole arm
a motion which very much refembles that
of natire .

* A paper dipped in the vivifying liquot is to be
previoufly placed againft the opening in the table,
and fupported by the trap-door.

+ This might be performied without an affiftant,
by means of 4 trigger placed in the leg of the table,
and communicating with the handles, which the
bperator might thruft down with his foot. Where
expence is not regarded, tliere may be a complete

figure of 2 man in wood, or plaifter of Paris, feat-
¢d by the table.*

0 2 . The
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~ The hand and pen ferve here merely to
affift the illufion : Bt if a bit of fponge,
dipped in the vivifying ink, be placed at
the end of the pen, as it goes over the
writing on the paper, it will make it be-
come gradually vifible, and in this cefe
the trap door and dipped paper may be
emitted *. I

Sympatbetic inks of the fecond clafs.

The {ympathetic ink of gold, of whick
we have already given the compofition, is
alfo of this clafs ; for without paffing the
diffolution of copper over it, when it is
only expofed to the air an hour or two it
becomes by degrees of a deep violet co-
Your, that nearly approaches black. -:-

* You may alfo have a glfs ink-ftand, withr
fome of the vivifying liquor, inte which the pen

may be dipped, and it will then appear to writer

with common ink. The fpe&ators fhould not be
permitted to come very near this machine, which
may be applied to feveral other parpofes.

But
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- But if inftead of expofing it to the air,
you keep the paper on which it is wrote -
in a box fhut clofe, or wrapt up in an-
other paper, it will remain inwifible for
three or four months, -but after that time
it will become of a deep violet colour *.

...... - Sympatbhetic filver ink.

Dlﬁ'olve fine filver in aqua fOI‘tlS, and
after the diffolution add fome diftilled wa-
ter, in the fame manner as in the gold
ink. What is wrote with this ink will
remain mwﬁblc for three or four months,
if it be kept quite clofe from the air, but
will appear in an hour if expofed to the
fun, and will be of a grey colour, like that
of a flate,

- Under this fecond clafs of I'ympathctxcs, |
_mmay | be alfo mcluded fevera] other diffo-
,luuons of metals,. fuch as.lead by vinegar,

# Ifin w‘rmng it mike 'yellow fpots on the pa-
Ber, ¥ ou- mufl add-to-it a little common water.

0 3 copper
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copper by aqua fortis, which gives the eo-
lour of tan on the paper ; pewter by aqua
regia; emery and certain pyrites, in {pirit
of falt; mercury in aqua fortis; or iron
by vinegar. Each of thefe diffolutions
expofed to the air have a particular colour;
but they have the difagreeable quality of
rotting the paper, fo that after a certain
time the characters appear like holes, in
the fame manner as if they had been cut
out ; they are therefore fit only for extems-
pore recreations. '

RECREATION LXII,
The writing againft the wall,

TAKE feveral pieces of paper, of afize
A that. you can put in any book that
will go into your pocket, and write at the
tap of each of them a queftion, with com-
mon ink, and under it write the anfwer
with the gold or filver ink juft mentioned.
Give any one of thefe papers, clofely wrapt

. YPs
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up, to a perfon, and tell him to ‘placc it
againft the wall of his chamber, and keep-~

ing the door locked he will next day find |
the anf{wer wrote on it.

As the gold ink will fometimes give a
yellow caft to the paper, you may previ-
oufly give a flight tinGture of that kind
to the papers.you ufe for this purpofe.

RECREATION LXIIIL

Tbe talifman

AKE a little triangular box, (Plate

XII. Fig. 7.) each fide of which is
to be about five inches, and let its infide
be divided into three parts. The firft
part' A, which makes the bottom of the
box, is to be covered by the fecond part
B, in form of a cafe, and let the top C,
exactly cover the part B ; as is exprefled in
the figure and the profiles.

0 4 Upon
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Upon the bottom of the box let therc be
a plate of copper, about one-twenticth of
an inch thick, on whxch let there be a num-
’bcr of hleroglyphlc charaé'ters, contx—
guous to each other, aud cut m dnffcrent
‘ forts of metal

~ On the top of the cover Placc a knob
O, that goes through it, and to Wthh
the copper triangle (Lls to be fixed occa-

ﬁonal]y, in fuch manner as it may go into '

the cafe B. There muft be a fpace of one
quarter o of an inch between the triangle Q
and the bottom of the cafe B ; into which
another plate of coppcr, of that thxcknefs.
may be Placed '

The outfide of this talifman may be de-
corated thh uncommon figures or charac-
ters, to give it the appearance of greatcr
myﬁery

On feveral pieces of paper, of the fame
fize with the infide of the tah(man, write

dbw 4 1eee T 2
- dlf-
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Upon the bottom of the hox let there be
a plate of copper, about one-twentieth of
an inch thick, on which let there be 2 num-
~ber of hieroglyphic chara&ers, conu-
guous to each other, and cut in dxﬁ'crent
forts of metal.

- On the top of the cover placc a knob
O, that goes through it, and to whlch
' the copper triangle Q_is to be fixed occa-
fionally, in fuch manner as it qiay go into '
the cafe B. There muft be a fpace of one
quarter of an inch between the triangle Q:
and the bottom of the cafe B ; into which
another plate of copper, of that thxcknefs,
may be Placed

The outfide of this tahﬁnan may be de-
coratcd with uncommon figures or charac-
ters, to give 1t thc appearance of greate:
myﬁery

On feveral pieces of paper, of the fame
fize thh the infide of the talx(man, write

v - (e chn e rGey T )
dlf-
’
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different queftions, in common ink, and
write the anfwers in thofe different forts
of fympathetic ink, that appear when

‘heatcd obferving that each word of the
anfwer is to be wrote in a different

ink ¥,

Having properly heated the triangle,
and placed it under the cover, you intro-
duce the tahfman, and tell any one of the
company to choofe one of the papers on
thch the qucfhons are wrate, and place
itin the talifman, and he will immediate-
1y have an anfwer wrate on that paper, the

words of yvhxch w1ll be of different co-
lours, a,ccordmg to the different metals of

whxch the talifman is compofed. The
paper being placed in the talifman, and
the cover placed over it, the heat of the
triangle will make the anfwer vifible in 2

few moments. - This Recreation may be

tepeatccl lf the trxanglc be made fuffici-

* The inks proper for this purpofc will be de-
ff:r;bcd further on.,

ently
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ently hot ; and two papers may be placed
-in the talifman at the fame time.

This Recreation, when well executed,
eccafions a furprize that cannot beconceiv-
ed by a mere defcription.

RECREATION LXIV,
The fibyls,

AKE a wooden pedeftal A B, (P,

XIII. Fig. 1.) about ten inches long,
cight wide, and one deep: and at one
end ere@ a box C, about ten inches high,
cight broad, and two and a half deep.

The top of the pedeftal muft flidein a
groove, on which infcribe a dial M, of fix
inches diameter, which is to be divided
into nineteen parts; in twelve of which
write the names of the months, and
mark the refpetive figns of ' the zodiac,
and in the feven other divifions, which

muft



RECREATIONS. 3203

mutft be next the end B, write the days
of the week, and mark the figures of the
planets. Next the inner circle N O, make
an opening into the box of about one-
tenth of an inch. On the’center of the
dial, place anindex M, that turns freely on
its center, . : '

- Within the pedeftal place a pulley P, a~
bout four inches diameter, which is to turn
on an axis that is directly underthe center
of the dial, and on the ilpper part of that
- axis fix a bent index R, which comes out
at the opening made by the inner circle¥,
and pafles over thofe feven divifions only,
on which are wrofe the days of the week.

Within the box C, let there be two
rollers S and T, as in the figure : let that
of § contain a fpring, and at the end of T
let there bea pulley ¥ of three quarters of
an inch diameter, round which goes a ftring

* If the axis be made to pafs through the top
of the pedeftal, this opening will not be neceffary.
oo
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or thread that pafies under the fmall pul-
ley X, and is faftcned to that of P : fo that
when the laft pulley makes about one~
third of a turn,"that of V may make thrce
or four turns. r

‘There muft alfo be a fcroll of paper,
about two feet long, and each end of
which muft be pafted to one of the rollers,
In the front of the box between ‘the two
rolIcrs, make an aperture D, abom four
: mches Iong, and ene inch and a half wide ;
to t}ns opening Iet there bc a littte flap or
Ihdcr, by thch lt may be clofed at
plea{ure. '

- The apparatus being thus difpofed,
place the index R fucceflively againft each
of the divifions marked with one of the
planets, and as the paper is gradually
wound up the roller, mark agpinft that
part which is at the aperture D, the namg -
‘of orie of the following byls. - °

" Thg
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. 'The Hellefpontian
Cumean
Artemifian | .
“ Phrygian =~ i,ﬁbyl.

Albunean

Perfian - -

Lybian

e

On each of the feven cards write a dif<
ferent queftion, and draw one of the feven
_ planets.. Next, take a memorandum-
book, that contains feven leaves, and on
- each of them write the name of éne of
the foregoing fibyls ; in each of the leaves
place feveral pieces of paper, and ‘on each
. of them write, with the fympathetic
ink that does not appear till the paper is
heated, different anfwers to the fame
queftions,

Then give a perfon the feven cards on
which the queftions are wrote, and tell
him to choofe one of them privately, and
- concesl the reft, fo that it cannot. poffibly
be known which of them he has chofe.

. -Next, -
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Next tell him to place the index that
points to the month againft that in which
he was born*, and to place the index of
the planet againft that which is on the
card he has chofe, and which is toprefide
over the anfwer: you tell him to do this
privately, that no one may fee him, and
after that to cover the dial with his
handkerchief. Then let him open the
door that is before the aperture in the
box, and tell you the name of the fibyl
there vifible.

* You then open the memorandum-book,
and taking out the papers that are in the
leaf where the name of the fibyl juft men«
tioned is wrote, you defire him to choofe
any one of them he thinks proper. The
talifman ufed in the laft Recreation being
properly heated, is then to be inttoduced ,
when you direct the perfon to put the

. * Thefe months and the index are of no other
ufe than to give the experiment an air of greater
~ myftery.

- blank
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blank paper into it, and takingit out a few
moments after, he will find the anfwer
to his queftion.

To make this operation appear the
more extraordinary, it will be proper to
havel a fmall prefs or cupboard, at the
back of which there is a door that opens
into an adjoining room, by which means
an affiftant having prepared the talifman
may place it in the cupboard the moment
before it is wanted. 'This contrivance will
be ufeful on many other occafions.

"RECREATION LXV.
The mégic urn. |

ROVIDE an urn of wood or metal,

- about fix inches high and two and a
half diameter in the wideft part, and of .
fuch figure in other refpeéts as you think
proper (fee PL. XIII. Fig. 2). Let there
be a cylinder of copper C, Fig, 3. of about
one-cighth of an inch diameter, which is

te
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to fill a hole AB, made in the utn, The
top of this cylinder is to be in the top
of the urn, fo that it may be eafily taken

out. To this urn there muft be a cover
D, which fits it exa&ly.

On a fmall fquare picee of paper draw
the figure of a flower or leaf, with that
fort of fympathetic ink whofe colour moft
fefembles it.  You then prefent feveral
forts of flowers or leaves to a perfon, and
defire him to choofe any one of them.
Then put that flower on a chafingdith of
hot coals, and taking the paper on which
it is fecretly drawn, you give it to the
perfon to examine, and then pui it in the
urn, having previoufly heated the cylin-
der *. ‘Then taking fome of the athes of
the burnt flower, you ftrew them over
the paper, after which you take it out
and fhew the company the figure of that
flower. While the flower is burning you

* There are fome forts of {ymipathétic inks
thiat equire much more leat thar othiers.

- | | oy
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fay fprinkle fome powder over it, fup~
pofe that of faltpetre, and by that, mixed
with the athes of the flower, the company -
imay imagine the eﬂ'eé’t is produced

The prefs or cupboard mentioned in
the laft Recreation will be here very. con-
venient for heating the cylinder and
placing itin the urn. A fimilar Recreation
may be performed by putting the paper
in 2 copper veffel, that may be placed
on an iron plate over the chafingdifh in
which the flower is burnt. But this me-
.thod has not fo .myfterious 4n appear-
anee as the other, and in fome perfons
may eaufe a fufpicion that the effe® is pro=
duced by heat.

~ Other, Mat‘baﬁc inlm

4 Beﬁde thofe mentioned in the begin
- hing of this article there are feveral other

inks which appear very lively when a
Vor. IV, P coloured
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coloured liquor is pafled lightly over them,
- of which the following are the moft ma-
terial.

A yellow fympathetic ink is made by

freeping the flowers of the marygolds
feven or- eight days, or more, in clear
diftilled vinegar, and then preffing them
“out. The liquor is to be kept in a bottle
well corked. If you would have it ftill

more limpid, add, at the time of ufing it, .

" fome clear water

For ared invifible ink 3 to the pure {pi-

rit of vitriol or that of nitre, add eight or -

- ten times as much water, 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 fuiﬁmcnt quantity  of
rivet water.

For
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For a violet fympathetic ink, exprefs
the juice of lemons and keep itin a bottle
well corked

All that is wrote on paper, or any
white body, fuch as filk, cloth, &c. with
one of thefe inks, will appear of the co-
lour above exprefled, after it has been.
dipped in the following liquor. Take
a fufficient quantity of the flowers of pan~
cy, or of the common violet, and bruife

‘them in a mortar, adding fome water

to them, and ftraining the liquor through
a cloth, keep i; in a bottle ; or take water
in which turnfole has been fteeped.

o Pz . RE-
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RECREATION LXVI.

The revivified bouguets.

ROVIDE a number of artificial flow-
“ers, fuch as rofes, jonquils, pinks, or
any other you find convenient. = Thefe
flowers muft be made of white thread or
filk, and their leaves of parchment. Dip
' the rofes in the red fympathetic ink, the
jonquils in-the yellow, the pinks in the
violet, and their leaves in the green ink.
When they are all dry form them into
fmall bonquets, which will all appear
white, and may be ufed in this Recre-
ation, either the day they are dipped, or
feveral days after.

You take one of thefe bouquets, and
after fhowing the company that every
_part of it is white, - you dipt it in the vivi-
fying liquor made of violets, juft defcribed,
and
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and drawing it prefently out, all the flow-
ers and leaves will appear in the nataral
colours *,

RECREATION LXVIL

The tranfcolourated writing,

WRITE on a papét, with the violet
liquor, as many lettérs or words
as you pleafe ; and afk any pérfon whether
he will have that writing turn to yellow,
green, or red. .

Have a fponge with three fides that
you can readily diftinguifh, and dip each
-of its fides in one of the three fympathetic
_-inks. Draw the fide of the fponge that
gorrefponds to the colour the perfon has

* The vivifying liquor fhould be put in a fort
of jar, with a narrow neck, that it may not be
feen by the company; and you fhould draw- the
flowers gently out, that the liquor may drop, if
thin, and they may have tihe to acquire their
goiours.

P3 chofe,
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chofe, over the writing once only ; and

it will directly change to thc colour re=
quired *.

- Sympathetic inks of the third clafs.

Thefe, as we have faid, are fuch as be+
- come vifible by having any fine powder
- ftrewed over them, and may be compofed
of the glutinous and colourlefs juice of
any vegetable, the milk of animals, and
many other fubftances, :

RECREATION LXVIIL
Magical vegetations.
ON different papers draw the figures of

feveral leaves or flowers with one of
the colourlefs juices above mentioned ;
then take one of the correfponding leaves
or flowers, and laying it on an iron plate,
over a chafingdith of hot coals, let it burn

* The fponge thould be well clcaped ;mmedl-
ately : after the cxperiment. '

19
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to athes. Put thefe athes into a fieve, in
which there is fome very fine fteel filings,
and fift them over the paper on which
the flower is drawn, when they will ad--
here to the glutinous liquor, and forman
exaét reprefentation of the figure of the
. leaf or flower,

@mpatbetic inks of the fourth clg ;.

- Thisclafs, coniprehending all thofe that
become vifible by being expofed to the
fire ; is very extenfive, as it contains all
thofe infufions and diffolutions, in which
- the matter diflolved is capable of being
reduced into a fort of charcoal by a fmall
heat. A few examples of thefe inks will
here fuffice, and the rather, as moft of
thofe of the firft clafs which appear on
being expofed to the air, are of this clafs
likewife,

. Thefe inks may be made bya ftrong
diffolution of vitriol in common water, or
P4 " of
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of the juice of lemons or onions ; the twa
latter requiring lefs heating than the firft,
but they will not keep fo long.

RECREATION LXIX.
The tranfmutable cards.

N a common pack of cards, let the ace
of hearts and nine of {pades be fome
thing larger than the reft. . With the juice
of lemon draw over the ace of hearts 3
fpade, large enough to cover it entirely, and

on each fide draw four other fpade's; o

Prefent the pack to two perfons, fo s
droitly, that one of them fhall draw the
ace of hearts and the other the nine of
fpades, and tell him who draws the latter,
1o burn it on a chafingdith. " You then
take the afhes of that card, and put them
into a fmall metal box, and give it to him
who has the ace of hearts, that he may
" himfelf put that card into the box and
faften it, Then put the box for a fhort

time
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time on the chofingdifh, and let the per_
- fon who put the card in it, take it off and
take out the card, which he will fee is
fumcd_ to the nine of fpades ¥,

RECREATIQN LXX.
T'he comvertible cards,

Q perform this Recreation you muft
obferve that there are feveral letters
which may be changed into others, with-
out any appearance of the alteration ; as
the 2 into 4, the ¢ into 4,¢,4, g, 0, or ¢,
the 7 into 5, d, ot I, the /into #, the o in-
to ¢, d, g, or g, the vintoy, &ec, -

Take a parccl of c#r_ds,_ fuppofe 20, and
on one of them write, with. the ink of
the fourth clafs the word Jaw 4, and on

* In making this experiment the chafingdith
fhould not be brought into the roem till the twa
gards are drawn, that if the parties thould not
draw thofe cards you may cxh;bu fome other re-
greation.

1 Thefe letters fhould not be Jogncd,

the
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the other, with the fame ink, the words
old woman ; then holding them to the fire
they will both become vifible. Now you
will obferve that by altering the 4 in the
word /e into d, and adding o before the
/, and omgn after the w, it becomes o/d wo-
man. Therefore you make thofe alter-
ations with the invifible ink, and let it re-
main fo. On the reft of the cards you
write any words you think fit,

Prefent the cards in fuch manner to two
perfons, that one of them fhall draw the
word /sw, and the other the words /7 o~
man. You then tell the perfon who drew
the word /aw, that it fhall difappear, and
the words on the other card thall be
wrote in its place; and that you may not
change the cards, defire each of the par-
ties to write his name on his card. Then
putting the cards together, and holding
them before the fire, as if to dry the names
juft wrote, the word /aw will prefently
¢hange into o/d woman.

Thig *
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This Recreation may be varied by
fixing on a word that may be ¢hanged into
three other words, and making four pe‘ré‘
~ fons draw the cards on which thofe words
" are wrote ; and it may be further diverfij-
fied by choofing three fuch words, as that
the firft can be changed into the fecond,
an1 the fecond into the third. You then,
tell him who drew the firft word, that it
fhall be changed into that drawn by the
fecond perfon; and him you tell, that his

word fhall be changed mto that of tbc
third perfon,

RECREATION LXXI,
9 be oracular letters.

WRITE on feveral flips of paper dif»

ferent quc(hons, and fuch as may
be anfwcred by the name of fome perfon 3
for example, Who is the merrieft man in
the company ? Anfwer, Mr. ##* %, Tq
' who;p will Mifs ** * be married? An-

fwer,
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fwer,. To Mr. ***,  Thefe queftions
are to be wrote in the fympathetic ink of
this clafs, and expofed to the fire, and the
anfwers wrote in the fame ink, and left

“invifible, ‘The papers aré to be folded in

* form of letters, and in fuch manner that
the part where the name is wrote fhall be
dire@ly under the feal, and the heat of
the wax will make it vifible. Then give
the letter to the perfon who requires the
anfwer, and he. will ﬁnd it plainly wrotc.

A recreauon ﬁmdar to this may be made
with a number of ‘blank cards, on each of
which an ace of fpades is drawn with the
invifible ink ; then let a perfon choofe
any one of them, and enclofe it in a letter
cafe, prepared in fuch manner that the
- figure of the ace fhall be direitly under
the feal, and on opening the letter it will
be immediately vifible,

™
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Sympathetic inks of the fifth clafs.
The green ink.

© Take zaffre in powder, and let it remain
for diffolution in aqua regia during twenty-
four hours. Pour the liquor off clear,
‘and add to it as much"or more common
water, and keep it in a bottle well
corked. ’ -

"This ink will not be vifible tiH it has
“been expofed to the fire, or to the ftrong
rays of the fun. The chara@ers will then
be of alively green. It is the peculiar
property of this ink, that as foon as the
paper becomes cold again the letters dif-
appsar, and this alternate appearance and
difappearance may be repeated a great
number of times, prov1dcd that by too
great heat the letters never acquire the co=
lour
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lour of fillemot, for after that they will
“never difappear *.

RECREATION LXXIIL
7 be incomprebenfible writing.

AVE a box that is divided into three
- parts, after the fame manner as the
talifman in the 6 3d Recreation, except that
inftead of being triangular, it muft be of
a long {quare, (fee Pl. XIII. Fig. 4.) Di-
vide its top B into two equal parts D and
E, asin Fig. 5. and to the part D ad-
juft a plate of copper L, about one quar-
ter of an inch thick, and under both
the plate L and the opening E, place a
cloth. The upper part C muft have a
button by which it may be fixed on the

* This ink may be alfo made of cobalt, in the
manner deferibed by M. Hellot, in the Memoires
de I'Acedemic des Sciences for 1737; but that
- method is far more embarraffing to fuch as are not
ufed to chemical operations.

~

. cover
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cover B, fo as to appear of one piece
~with it.

At the bottom of the box place a piece
of cloth, or other ftuff, on which you may
ftamp certain myfterious characters, and
obferve that the bottom of the cover muft
reft upon this cloth.

Then provide a flip of paper G H, Fig‘.
6. of the fame fize with the bottom of
the box, and at each end of it write, with
the green fympathetic ink, the name of a
different card, and make fome private

mark, by which you can tell at which end
cach name is wrote *.

Take a parcel of cards, and offer thofe
two of them whofe names are wrote on
the paper to the two perfons, that they

% That there may be no fufpicion of the pa-

pers being prepared, you may cut it from a whole
" fheet, before the company, having previoufly wrote
~ the names. '

may
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may draw them. You tell the parties t8

keep their cards to themfelves, and you °

propofe to make the names of thofe cards
appear upon a flip of paper, which you
put into the box. You then atk which
pname of the two cards fhall appear firft.
"The copper plate being previoufly heated

and placed in the cover, you put it over

that end of the paper on which is the
pame required, and it will prefently ap-~
pear. 'Then taking the paper out and
fhowing the name wrote, you put it in
again, tugning the ather. end to the fide
of the box where the plate is, and it will
in like manmer become vifible. ]

The firft name may be made to difap=

pear at the fame time that the fecond ap-’

peass, if the cloth at the end oppofite to
that where the plate is, be made damp.

RECRE«

| S
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RECREATION LXXIIL

Winter tZanged to fpring.

AKE a print that reprefents winter;
and trace over the proper parts of
the trees, plants, and grourid with the
green fympathetic ink ; obferving to make
fome parts deeper than others, according
to their diftance. When thofe parts are .
dry, paint the other objes with their na~
tural colours; Then put the print in a
frame with a glafs, and cover the back of
it with a paper that is pa&ed over its bor~
~ der only. |

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, this green will be of different thades ; ;
and the icene that a minute before repre=

Vou. 1V, Q_ fented
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fented winter, will now be changed to
" fpring. When this print is placed in the
cold, winter will again appear, and will
again be driven away by the warm rays
of the fun. This alternate change of fea-
fons may be repeated as often as you
pleafc; remembering, however, as was
before obferved, not to make the print at

any time too hot, for then a faded au-
tumn will for ever remain.

Sympatbetic ink that appears by bemg
wetted with water.

Mix alum with a fufficient quantity of
lemon juice. The letters wrote with this
mixture will be invifible till they are
wetted with water, and then will appear
of a greyith colour and tranfparent.

Or you may write with a ftrong diflolu-
tion of rock alum only, .and when the
writing is dry, pour a fmall quantity
of water over it, and it wxll appear of a

white,
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white, like that of the paper beforeit was
- wetted.

Al faline liquors, fuch as vitriolic, ni-
treous, and marine acids, diluted with
water; the liquor of fixed vegetable al-

kahs, and even wnegar, will produce the
fame effe@.

Wheh the paper is ftrong and contains
a fufficient quantity of fize, and the faline
liquors are properly diluted, as, for ex-
amplé, when one ounce of aqua fortis is
mixed with three or four ounces of water,
the writing will dry well; ‘become abfo-
‘lutely invifible, and not run out of its
form when the paper is wetted. As the.
paper dries it will become again invifible,
and may be made to appear and difappear
thany times: :

This fort of ink' is very convenient, as
it may be eafily prepared with many
fubﬁances that are readily procured, and

Q2 as



228 RATIONAL

as it does not require heating, nor the af-
fiftance of any other liquor, except com-~
mon water ¥,

RECREATION LXXIV.

The oracular mirror.

PROVIDE a round mirror, (Plate X1II.

Fig. 7.) of about three inches diame-
ter, and whofe frame is an inch wide.
Line the under part of the frame, in
- which holes are to be cut, with very thin
glafs; behind “this glafs: let the mirror
ABCD, of about two inches diameter,
be placed, which is to be moveable, fo
that by inclining the frame to either fide,
part of the mirror will be vifible, behind
the glafs, on that fide.

* Th~y who would amufe themfelves further
with thefe matfers, may confult a treatife wrote
exprefsly on the fubje&, by that bright luminary
in the Britith hemifphere of fcience, the fagacious
Boyle.

' Th_en
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Then take Spanith chalk, or Cypru§ vi-
triol, of which you make a pencil, and
with this you may write on a glafs and
rub it off with a cloth, and by breathing
on the glafs the writing will appear and
difappear feveral times. With this pencil
write on one fide of the mirror, before it
~ is put in the frame, the word yes, and on
the other fide, 725 and wipe them off with
a cloth.

You propofe to a perfon to atk any
queftion of this mirror that can be anfwer- '
ed by the words yes or zo. Then turning
the glafs to one fide, and putting your :
mouth clofe to it, as if to repeat the quef-
tion foftly, you breathe on it, and the

.word yes-or no will immediately appear.
This mirror will ferve for many other a=
greeable amufements,

Q3 'RECRE-
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RECREATION LXXV.

The tree of Diana.

AKE half an ounce of fine filver, ei-
ther in filings or cut fmall, and two
‘drams of mercury, and diffolve them in
three or four ounces of aqua fortis. When
the diffolution is perfectly made, pour it
into a pint of common water, and ftir it
about, that the whole may be well mxxed
Keep this preparatxon in a bottle well
corkcd ' '

In a fmall phial put the quantity of 2
pea, of the amalgam of filver with mer-
cury, and pour an ounce of the above li-
quor over it. There will prefently rife

‘from that little glcbular amalgam {mall
branches, that by increafing will form a
~ kind of fhrub or bufhy tree, of a ﬁlver

colour.

Anothcr |
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Another way of producing this appear-
ance’ is. by diffolving an ounce of fine
filver in three ounces of ftrong aqua for-
tis, in a glafs or earthen veflel. When
the filver is quite diffolved, pour the aqua
fortis into another glafs veflel, wide at the

bottom, with feven or eight ounces of mer- .

cury, and add one quart of common wa-
ter : to the whole add your diffolved filver,
and let it remain untouched.

In a few days the mercury will appear
“to be covered with a multitude of little
‘branches, refembling flenderfhrubs, and of
a filver colour. This appearance will con-
tinually increafe for a month or two, and
will remain after the mercury is entirely
diffolved #,

* It was, very likely, fome experiment like this,
together with a deception fimilar to that ufed in a
foregoing Recreation, thatgave rife to the pretended
experiment of producing a tree or flower from its
afhes, which many have thought poffible, and for
the performing of which Paracelfus and Kircher

- have each of them gived a regular procefs, which
- ferves only to fhow what low arts and effrontery,

have been pra&tifed by men of letters in ignorant
. ages. '

~
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BE,CR_EATIONS WITH THE CARDS #,

Previous to thefe recreations with the
" cards, it will be neceffary to explain the
method of making the pafi; that is,
bringing a certain number of cards from
the bottom of the pack to the top; as
many of thefe recreations dcpcnd on
that mancnuvrc‘

HQLD the pack of cards in your right

: hand, {o that the palm of your hand
may be under thecards : place the thumb
of that hand on one fide of the pack, the
firft, fecond, and third fingers on the other
fide, and your little finger between thofe
cards that are to be brought to the top, and
the reft of the pack. Then place your
left hand over the cards, in fuch manner,
. that the thumb may be at C, (Pl. XIV.
Fig. 1, and 2.) the for;ﬁng;r at A, and
the other ﬁngcrs at B.

* Several of thefe recreatxons were mvented by
M. Guyot ' '

The
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The hands and the two parts of the
cards being thus difpofed, you draw off
the lower cards, confined by the little
finger and the other parts of the right
hand, and place them, with an impercept-
~ ible motion, on the top of the pack,

It is quite neceflary, before you attempt
any of the recreations that depend on
making the pafs, that you can perform it
1o dexteroufly that the eye cannot diftin-
guifh the motion of your hand ; otherwife,
inf’cead of deceiving others you will expofe
yourfelf. It it alfo proper that the cards
make no noife, as that will accafion fuf=
picion. 'This dexterity is not to be attain-
ed without fome practice, -

‘We have mentioned in the firft volume
the method of preparing a pack of cards,
by inferting one or more that are a fiall
matter longer or wider than the reft, and
that preparation will be neceflary in feve-
ral of the following recreations. :
) RECRE-
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RECREATION LXXVL

The card of divination.

HAVE a pack in which thereis a long .
card ; open the pack at that part
“where the long card is, and prefent the
pack to a perfon in fuch manner that he
will naturally draw that card *. Heis
then to put it into any part of the pack,
and fhuffle the cards. You take the pack
and offer the.fame card in like manner to
~a fecond or third perfon; obferving, how-
ever, that they do not ftand near enough
to fee the card each other draws. You
then draw feveral cards yourfelf, among
which is the long card, and afk each of
the parties if his card be among thofe
cards, and he'will naturally fay yes, as
they have all drawn the fame card. You
then fhuffle all the cards together, and
cutting them at the long card, you hold

* See Vol. I. p. 48.
: it
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it before the firft perfon, {o that the others
may not fee it, and tell him that is his
card, You then put it again in the pack;
and thuffling them a fecond time, you cut
again at the fame card, and hold it in like

manner to- the fecond perfon, and fo of '
the reft ¥,

N

- If the firft perfon fhould not draw thé
long card, each of the parties muft draw
different cards ; when cutting the pack at
‘the long catd; you put thofe they havé
drawn over it, and feeming ‘to thuffle the
cards indifcriminately, you cut them again
at the long card, and fhow one of them
his card. You then thuffle and cut again,

* There is frequently exhibited another experi-

ment, fimilar to this, which is by making a per<
fon draw the long card, then giving him the pack,
you tell him to place his card where he pleafes, -
and fhuffle them, and you will then riame his card,
_ or cut the pack where it is. You may alfo tell
him to put the pack in his pocket, and you will
draw the card, which you may eafily do by the
touch.

-

1Rr
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in the fame manner, and fhow another
perfon his card, and fo on: remem-
bering that the card drawn of by the laft
perfon is the firft next the long card; and
{o of the others.

This Recreation may be  performed
without the long card, in the following
manner. Let a perfon draw any card
whatever, and replace itin the pack : you
then make the pafs, and bring that card to
the top of the pack, and fhuffle them with-
out lofing fight of that card. You then
offer that card to a fecond perfon, that he
may draw it, and put it in the middle of
the pack. You make the pafs and thuffle
the cards a fecond time, in the fame man-
ner, and oﬁ'er the card to a third perfon,
‘and fo again to a fourth or fifth, asis

more fully explained further on.

RECRE-
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RECREATION LXXVIL

T'he four confederate cards.

YOU let a perfon draw any four cards
from the pack, and tell him to think
on one of them. When he returns you
the four cards you dextroufly place two of
them under the pack and two on the top.
Under thofe at the bottom you place four
cards of any fort, and then taking eight
or ten from the bottom cards, you fpread'
them on the table, and afk the perfon if the

card he fixed on be among them. If he

fay no, you are fure it is one of the two
cards on the top You then pafs thofe
two cards to the bottorn, and drawing off
the lowe{’c of them, you afk if thatis not
his card. If he again fay m0, you “take
that card up, and bid him draw his card
from the bottom of the pack.

If the perfon fay his card is among

thofe you firft drew from the bottom, you
muft

e -

-
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muft dextroufly take up thie four cardsthat_
you put under them, and placing thofe
on the top;: let the other two be the bot-
tom cards of the pack, which you are to
-draw in the manner before defcribed.

RECREATION LXXVIII.
. Tbe numerical card.

ET the long card be the fixteenth in
a pack of piquet cards. Take ten or
twclvc cards from the top of the pack, and
fpreading them on the table defire 2 per-
fon to_think of any one of them, and to
~ obferve the number it is from the firft card.
Make the pafs at the long card, which
will then be at the bottom. ‘Then atk
the party the number his card was at, and
counting to yourfelf from that number to
16, turning the cards up one by one,
from the bottom. Then ftop, at the fe-
venteenth card, and afk the perfon if he
has feen his card, when he will fay 0.
You then afk him how many more cards
Vou. IV, R you
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you fhall draw before his card appearss
and when he has named the number, you
draw the card afide with your finger, and
turn up the number of cards he propefed, -
and then throw down the card he fix-
ed on.

RECREATION LXXIX.
Divination by the fword,

AF TER acard has been drawn you
place it under the long card, and by
thufling them dextroufly you bring it to
the top of the pack. Then lay, or throw,
the pack on the ground, obferving wheré’
the top card lays. A handkerchief is then
bound over your eyes, in fuch manner
however that you can fee the ground,
which may be eafily done. A fword is
then put into your hand, with which you
touch feveral of the cards, feemingly in
great doubt, but never lofing fight of the
top card, in which atlaft you fix the point
‘ of
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of the fword, and prefent it to him who
drew it. Two or three cards may be dif-
. covered in- the fame manner; that is, by
placing them under the long card, and
then bringing them to the top of the
pack.

RECREATION LXXX.
The card thought on per force.

YOU fpread part of a pack of cards be-
fore a perfon; in fuch manner that
one of the picture cdrds only is completely
vifible. You then tell him to think on
one of thofe cards; obferving attentively
if he fix his eye on the picture card.
When he fays-he has determined, you
fhuffle the cards, and turning them up,
one by one, you tell him that 1s his card.

If he does not appear to fix his eye on
the piGured card, or if he fpread the cards
in order to fix on another, you tell him to
~ draw the card he choofes, and then by
R 2 plac-
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placing it under the iong card you perform
fome other recreation. It is eafy to con~ .
ceive that this recreation may fail, and
that it fhould not be attempted with thofe

who are converfant with deceptions of this
fort.

RECREATION LXXXI.
The tranfmutable cards.

OU mutft have in the pack two cards

- of the fame fort, fuppofe the king of
fpades. One of thefe is to be placed next
the bottom card, which may be the feven
of hearts, or any other card. The other
is to-be placed at top. You then fhuffle
the cards, without difplacing thofe three
cards, and fhow a perfon that the bottom
. card is the feven of hearts; Then draw-
ing that card privately afide with your
finger, which you have wetted for that
purpofe, you take the king of fpades from
the bottom, which the perfon fuppofes to

be the feven of hearts, and lay it on the
table,
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table, telling him to cover it with his
hand. You then fhuffle the cards again,
without difplacing the firft and laft card,
and paffing the other king of fpades at the
top to the bottom, you fhow it to another

perfon.  You ¢hen draw that privately a-

way, and taking the bottom card, which
will then be the feven of hearts, you lay
_ that on the table, and tell the fecond per-
fon, who believes it to be the king of
fpades, to cover it with his hand.

You then command the feven of hearts,
which is fuppofed to be under the hand of
the firft perfon, to change into the king
of fpades ; and the king of fpades, which
is fuppofed to be under the hand of the
fecond perfon, to change into the feven of
hearts; and when the two parties take
their hands off, and turn up the cards,
. they will fee, to their no fmall aftonifh-
ment, after having fo carefully obferved
the bottom cards, that your commands are
Qun&ually obeyed. ,
- R 3 RECRE-
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RECREATION LXXXIL
The three magical parties.

YOU are to offer the long card to any
one, that he may draw it, and place
it again in any part of the pack he thinks
proper. You then make the pafs, and
bring that card to the top of the pack.
You next divide the pack into three heaps,
obferving to put the long card in the mid-
dle heap, as that is moft commonly chofe,
You then demand of the perfon which of
the heaps the card he drew fhall bc in, If
he reply in the mlddle parcel you imme-
diately thow him the card. ‘But if he
fay in either of the others, you take all the
cards in your hand, placing the parccl he
has named over the other two, obfcrvmg
" to put your little ﬁngcr between that and
the middle heap, at the top of which is the .
card he drew. You then afk at what
number in that heap he will have his card

appear.
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appear, If he fay, for example, the fixth
card, you tell down five cards from the
top of the pack, and then dextroufly mak-
ing the pafs; you bring the long card te
the top, and tell it down as the fixth,

RECREATION LXXXII
Tke.inverted cara"s |

APREPARE a pack of cards, by cutting
one'end of them about one-tenth of
an inch narrower than the other: then
offer the pack to any one that he may
draw a card; place the pack on the ta-
ble, and obferve carefully if he turn the
card while he is looking at it: if he do
not, when you take the pack from the ta- :
ble, you offer the other end of it for him
to infert that card; but if he turn the
card, you then offer him the fame end of
the pack. You afterwards offer the cards
to a fecond or third perfon, for them to

© Rg draw
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draw and replace a card in the fame man-«
ner. You then let any one fhuffle the
cards and taking them again in your own
hand, as you turn them up one by ones
you eafily perceive by the touch which
thofe cards are that have been inverted,
and laying the firft of them down on the
table, you afk the ﬁrﬂ: perfon if that card
be his, if he fay 79, you afk the fame of
the fecond perfon, and if hf: fay no, you
tell the third perfon it is his card; and fo
of the fecond and third cards. You thould
lay the pack on the table after cach perfon
has drawn his card, and turn it dextrouﬁy
1in takin gitup,whenitis to be turned, thaj:
‘the experiment may not appear to depend
on the cards being inverted.

'RECRE-
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RECREATION LXXXIV.
Tbe card difecovered by the touch or fimell.

OU offer the long card, or any other -

that you know, and ‘as the perfon,
who has drawn it holds it in his hand, you
pretend to feel the pips or figure on the
under fide by your fore finger ; or you fa-
gacioufly fmell to it, and then pronounce
what card it is. :

If it be the long card, you may give
the pack to the perfon who drew it, and
lcave him at liberty either to replace it,
or not, Then taking the pack, you feel
lmmcdlatcly whether it be there or not,
and fhuffling the cards in a carelefs man-
ner, without looking at them, you pro-
pounce accordingly.

RECRE-
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RECREATION LXXXV,

Tbe incomprebenfible trarg/}éﬁtim.

TAKE a card, the fame as your laﬁg

card, and rolling it up very clofg,
put it in an egg, by making a hole as fmall
as poffible, and which you are to fill up
carefully with white wax. You then of-
fer the long card to be drawn, and when
it is replaced in the pack you fhuffle the
cards feveral times, giving the egg to the
pcrfon who drew the card, and while he
is breaking it, you privately withdraw the
long card, that it may appear, upon ex-
amining the cards, ta have gone from
the pack into the egg. This Recreation
may be rendered more furprifing by hav-
ing feveral eggs, in each of which is
placed a card of the fame fort, and then
giving the perfon the liberty to choofe
which egg he thinks fit,

This
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TThis deception may be ftill further di-
erﬁﬁed, by having, as moft pubhc per=
formcts have, a confederate, who is pre-
yioully to know the egg in which the
"card is placed ; for you may then break
the other eggs, and fhow that the only one
that contains a card is-that in Wthh you
directed it to be.

RECREATION LXXXVI.
Thbe card in the pocket-book.

~HIS Recreation is to be performed by
a confedcrate, who is previoufly to
know the card you have taken from the pack
and put in your pocket-book. You then
prefent the pack to your confederate, and
defire him to fix on a card, (which we will
fuppofe to be the queen of diamonds) and
then place the pack on the table. You
then afk him the name.of the card, and
when he fays the queen of diamonds, you
ﬂc him if he be not miftaken, and if he
be
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be fure that card is in the pack: when
he replies in the affirmative, you fay, it
might be there when you looked over
the cards, but [ believe it is now in my
pocket: then defire a third perfon to put
his hand in your pocket, and take out your
book, and when it is opened the card
will appear,

Experiments of this kind appear as won-
derful to thofe wha have no idea of a con~
federacy, as they do fimple and trifling ta
thofe that are in the fecret,

RECREATION LXXXVII,

To tell the card that a perfon bas anly once
touched with bis fnger.

THIS Recreation alfo is to be perform-
ed by confederacy. You previoufly
agree with your confederate on certain
figns, by which he is to denote the fuit,
and the particular card of each fuit: as
thus:
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thus; if he touch the firft button of his
coat, it fignifies an ace; if the fecond, a
king, &c.  and then again if he take out
his handkerchief, it denotes the fuite to
be hearts; if he take {nuff, diamonds,
&c. Thefe preliminaries being fettled,
you give the pack to a perfon who is near
your confederate, and tell him to feparate
any one card from the reft, while you are
abfent, and draw his finger once over it.
He is then to return you the pack,

and while you are fhuffling the cards, =

you carefully note the fignals made by
your confederate. Then turning the cards

over one by one, you directly fix on the
card he touched,

RECRE-
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RECREATION LXXXVIit.

To name feveral cdrds that two perfons
bave drawn from the pack.

DIVIDE a piquet pack of cards intd

two parts by a long card. Let the
fir part contain a quint to a king in
clubs and fpades, the four eights, the ten
of diamonds and ten of heartss and let
the other part contain the two quart ma-
jors in hearts and diamonds, the four fe-
vens and the four nines *.

- Then thuffle the cards, but obferve not
to difplace any of thofe cards of the laft
part which are under the long card. - You
then cut at that card, and leave the pack
in two parts. Next, prefent the firft of
thofe parts to a perfon, and tell him to
draw two or three cards, and place the

* The cards may be divided in any other
" mmanrer that is eafy to be remembered.
remainder
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remainder on the table. You prefent the
fecond parcel in like manner to another.
Then having dextroufly placed the cards
drawn by the firft perfon in the fecond
parcel, and thofe drawn by the fecond per-
fon in the firft parcel, you fhuffle the
cards, obferving to difplace none but the
upper cards. Then fpreading the cards
on the table, you name thofe that each
perfon drew; which you will very eafily
do, by obferving the cards that arc
changed in each parcel. '

RECREATION LXXXIX,

The two convertible aces.

N the ace of {pades fix, with foap, 4

heart, and on the ace of hearts, a

fpade, in fuch manner that they will ea-
fily {lip off.

Show thefe two aces to the company';
- then taking the ace of fpades you defire a
, - perfon
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perfon to put his foot upon it, and as you-
place it on-the ground, draw away the"
fpade. In like manner you place the
feeming ace of. hearts under the foot of
another perfon. You then command the:
two cards to changg their places ; and that'
they obey your cbmrnand, the two perfons,.
on taking up their cards, will have ocular
demonftration *,

* A deception fimilar to this is fometimes prac<
tifed with one card, fuppofe the ace of fpades, over
which a heart is pafted flightly. After fthowinga
perfon the card you let him hold one end of it,
and you hold the other, and while you amufe him
with difcourfe, you flide off the heart. Then
laying the card on the table you bid him cover it
with his hand. You then knock under the tabley
and command the heart to turn into the ace of
fpades. By deceptions like thefe people of little ex--
perience and much conceit are frequently deprived
of their money and rendered ridiculous.

RECRE-
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RECREATION XC.
"\ " The Sifteenth thoufand livres.

{7 OU muft be prepared with two cards,

A like thofe reprefertted by Plate XIV:
Fig. 3. and with a commion ace and five
of diamonds. '

‘The five of diamionds and the two pre-
pared cards are to be difpofed as in Fig. 4.
and holding them in your hand, you fay,
#¢A certain Frenchman left fifteen thoufand
* livres, which are reprefented by thefe three
cards, to his three fons, The two youngeft
agreed to leave their 5000, each of them,
in the hands of the elder, that he might
improve it.” While you are telling this
ftory you lay the 5 on the table, and put
the ace in its place, and at the fame time
artfully change the pofition of the other
two cards, that the three cards may ap-
* pear, as in Fig. 5. You then refume your
difcourfe, ¢ The eldeft brother, inftead

Vou. IV. S of
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of improving the money, loft it all by
gaming, except thréerthoufand 'livres, as
you here fee.” You then lay the ace on
the table, and taking up the 5, continue
your ftory : ¢ The eldeft, forry for having
Joft the money, went to the'EaftiIndies
with thefe 3000, and broeught Back 1 5000.”
You then thow the cards in the fame po-
fition as at firft, in Fig. 3.

o render this deception agreeable, it
muft be performed with 'dexterity, and
fhould not be repeated, but the cards im-
mediately. pat in the- pocket; "and ‘you
fhould have five' common cards in 'your
pocket, ready to fhow, if any one ‘ﬂwuld
defire to fee them.

Another recfeation of this fort ‘may be
performed with fives and threes, as in -
Fig. 6, 7, and 8.

'RECRE-
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RECR-EATION 'XCIL°

fbe card ds /E'o'vered umler tbe baﬂdéercbzg"

LE T a pcrfon draw any card from the
reft, and put it in the mlddle of the
_pack. +You make the pafs gt‘t_hat place,
“and the card will confequently be at top.
Then placing the pack on the table, cover
‘it with a handkerchief, and putting your
hand under it, take off the top card, and
. after feeming to fearch among the cards
for fome time, draw it out. '

This recreation may be performed by
 putting the cards in another perfon’s poc~
 ket, aftter the pafs is miade. Several cards

_-may alfo be drawn and placed together in

‘the middle, of the pack, and the pafs then
made,
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.RECREATION ‘XClI

To change tbe cards that feveral perfons
bave drawn from the pack '

N the top of the pack put any card

7 you pleafe, fuppofe the queen of
clubs. Make the pafs, and brmg .that
card to the middle of the pack, and offer
ita perfon to draw. Then,. by cutting
the cards, brmg the queen. again to the
middle of the pack. Make the pafs a fe-
cond time, and bring it to the top, and
thuffle the cards without difplacing thofe

" an the top. Make the pafs a third time,
and bring it to the middle of the pack,

and offer it to a fecond perfon to draw ;

who muft be at a proper diftance from the
. firft perfon, that he may not perceive it is

the fame card. After the like manner }et
five perfons draw the fame card.

Shuffle the pack, without lofing fight
of the queen of clubs, and laying down
| four
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four other cards with the queen, atk each
perfon if he fees his card there. They will
all reply yes, as they all drew the queen of
clubs. Place four of thofe cards to the
pack, and drawing the queen privately a-
way; you approach the firft perfon, and
thowing him that card,  fo that the others
cannot fee it, and afk if that be his card.
Then putting it on the top of the pack
. blow on it, or give it a ftroke with your
~hand, and fhow it in the fame manner to
the fecond perfon ; and fo of the reft.

RECREATION XCIIL
The four ir_z/&parabk kings.

TAKE the four kings, and behind the
laft of them place two other cards,

fo that they may not be feen, Then -
fpread open the four kings to the compa-
ny, and put the fix cards at the bottom of
the pack. Draw one of the kings, and
put him at the top of the pack Draw
S 3 one
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dne of the twocards at the bottom and pu¢
it towards the rhiddle. Draw the other,

and put it at forhe diftance from the laft,
"and then fhow that there remains a king
at bottom. Then let any one cut'the cards,
and as there remained three kings at bot<

tom, they will thén be altogether in the
mxddle of the pack

RECREATION XCIV.
Do tell the nimber of cards by their weight,

TAKE a parcel of cards, fuppofe 40,
amohg which infert two long cards ;
let the firft be, for example, the 15th,
and the other the 26th from thé top. Seem
to fhuffle the cards, and then cutting them
at the firft long card, poife thofe you have
cut off in your left hand, and fay, “ there
thould be here fifteen cards.” Cut them,
again at the fecond long card, and fay,
s there are here only eleven cards.” TBcn
poifing the remainder, you fay, ¢ here are

fourteen cards.” ;
S R E-t :
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RECREATION XCV.

To difecover the card-that is drawn by the
- throw of a dre.

PREPARE a pack of cards, in which

© ™ fix, different cards are contained fix

times ; that is, in. which there are only fixi
forts of:icards. Difpofe thefe cardsin fuch
manner that each. of the fix different cards
~ fhall follow each other, and let the laft of -
each fuit be along card. The cards being
thus difpofed, it follows, that if you di-
vide them into fix parcels, by cutting at
} each of the long cards, thofe parcels will
all confift of fimilar cards,

Let a perfon draw a card; from the pack;
and let him replace it in the parcel from -
whence it was drawn, by dextroufly of-.
fering that part, Cut the cards feveral
times, fo that g long card may be always
at bottom. Divide the cards in this man- .
_ ner iato fix heaps, and giving a die to the

S4 per-
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perfon who drew the card, tell him that
the point he throws thall indicate the par=
cel in which is the card he drew ; then
take up that parcel and fhow him the
card, |

You fthould put the cards in your pocket
immediately after performing this Recre~
ation, and have another pack, ready to
fhow, if any one fhould afk to fee the.
cards, . S

"RECREATION XCVL

To feparate the two colours of a pack of
cards by one cut. “

THE"‘pack muft be prepared in the
fame manner as in the 83d Recre-
ation ; that is, all the cards of one colour
"muft be cut fomething narrower at one
end than the other. You fhow the cards,
and give them to any one that he may
fhuffle them, then holding them between

your
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your hands, one hand being at each extre»

mity, with one motion you feparate the
hearts and diamonds from the fpades and
clubs,

This Recreation is eafy and pleafant to
perform, but fhould not be repeated ; un-
lefs you have another pack of cards which
you can adroitly fubftitute in the place of

" the former, and with them you may fepa-

rate the pié’tured cards from the others,
they being Prcparcd for that purpofe ; which

‘will afford a frefh furprize. You may alfo

write on a number of blank cards certain
letters or words that form a queftion, and
on others the anfwer. Several other re-
creations may likewife be performed by
the fame method. '

RECRE-
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RECREATION XCVII

The metamorphofed cards.

lv N the middle of a pack place a.card that
is fomething wider than the reft,which
we will fuppofe to be the knave of {pades,

under which-place the feven of diamonds, -

‘and under that the ten of clubs. On the

top of the pack put cards fimilar to thefe,
and others on which are painted different ’

obje_é’cs,, in the manner f_oll_o,wmg :

Firft card A bird

.2

O o b oWy

A feven of diamonds

" A flower

Another feven of diamonds
A bird

Ten of clubs

A flower

Another ten of clubs.

Then
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Then feven or eight indifferent cards ;
the knave of fpades, which is the wide
card ; the feven of diamonds ; the ten of
clubs ; and the reft any indifferent cards.

Two perfons are then to draw the two
cards that are under the wide card, which
~are the feven of diamonds and: the ten of
clubs. You then take the pack in your
left hand, and open it at the wide card, as’
you open a book, and tell him who drew
the feven of diamonds to place it in that
opening, You then blow on the cards,
- and without clofing them you inftantly

bring the card which is at top, and on
which 2 bird is painted, over that feven
“of diamonds*. You then bid the perfon
look at his card, and when he has remark-
ed the change, to place it where it was.
before. Then blow on the cards a fecond
time, and bringing the feven of diamonds,

* To do this dextroufly you muft wet the middle
finger of your left hand, with which you are to
pring the card to the middle of the pack.

which
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which is at the top of the pack,to the open-
ing, you bid him look at his card again,
when he will fee it is that he drew. You
may do tbhe.fame with all the other paint-
ed cards, either with the fame perfon, or
'wi_th him who drew the ten of clubs.

The whole artifice in this Recreation
confifts in bringing the card at the top of
the pack to the opeding in the middle, by
the wet finger, which requires no great
practice. You muft obferve not to let the
pack go out of your hands while you arg °
performing this Recreation, ‘

RECREATION XCVIII,

The cards in the opera glafs.

PROVIDE an opera glafs about twgq
inches and a half long, the tube of
which is to be ivory, and fo thin that the
light may pafs through it. In this tube
place alens of two inches and a quarter

’ focus,
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focus, fo that a card of about three quar-
ters of an inch long may appear of the
fize of a common card. ,At the bottom
of the tube there is to be a circle of black
pafteboard, to which muft be faftened a
fmall card with figures on both fides, by
two threads of filk, in fuch manner that
by turning the tube either fide of the card
may be vifible.

** You then offer two cards in a pack to
two perfons, which they are to draw, and
‘that ‘are the fame as thofe in the glafs. .
After which you thow each of them the
card he has drawn, in the glafs, by turn-
ing it to the proper pofition.
' )
The better toinduce the parties to draw
the two cards, place them firft on the top
 of the pack, and then, by making the pafs,
bring them to the middle. When you
“can make the pafs in a dextrous manner,
it is preferable, on many occafions to the
long card, which obliges you to change
' the
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the . »pack' i frequently ; -for -otherwife ‘1f

would be obferved that the fame card is

* always drawn, and - doubtlefs eccafions
fufpicion. '

‘RECREATION XCIX.
.The. magic - ring.

AKE a ring large enough to go on
& the fecond or third finger, (P1. XIV.
. Fig. 9.) in, which let there be fet a large
tranfparent.ftone, to the bottom of which
“muft be fixed a fmall ;piece of black filk,
that may be either drawn afide.or ¢xpand-
ed by turning the ftone.round. WUnder
the filk is to be the figure of a fmall
card. N

Then make a perfon.draw the fame fort
of card as that at the bottom of the ring,
and tell him to burn it in. the ,gan@le.

- Having firft fhown him the ring, you take
- part of the burnt card,and reducing it to
pow=




RECREATIONS. a7t

powder, you rub the’ ftone with it, andat .
the fame time tutn it -artfully about, fo
that the fmall card at bottom may come .
'in view. '

' )RECREATION 'C.
’ The card in the mirror.

ROVIDE a mirrer, either rourd, as'A,
(Plate XIV. Figure 10.) or oval, the
frame of which muft be at leaft as wide
-as a card. The glafs in the middle muft
be made to move in the two grooves C D
“and EF, and fo much of the quickfilver
muft be fcraped off at B, as is equal to the
fize of 2 common card. ‘You will -obferve
“that the glafs muft likewife be wider than
“the diftance between the frame, by at leaft

~ the width of a card.

‘Then pafte over the part where the
quickfilver is rubbéd off, a piece of pafte-
board, on which is a card, that muft ex~

altly
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acly fit the fpace, which muft at firlt be
placed behind the frame.

‘This mirror muft be placed againft a
~ partition, through which is to go two
ftrings, by which an affiftant in the ad=
joining room can eafily move the glafs in
the grooves, and confequently make the
card appear or difappear at pleafure *.

Matters being thus prepared, you con-
trive to make a perfon draw the fame fort
of card with that fixed to the mirror, and
place it in the middle of the pack: you

* This Recreation may be performed withoty
an affiftant, if a table be placed againft the parti-
tion, and the ftring from the glafs be made to pafs
through a leg of it, and communicate with a fmall
trigger, whith you may eafily puth down with
your foot, and atthe fame time be wiping the glafs
with your handkerchicf, that the card may appear
the more confpicuous. It mayalfo be diverfified
by having the figure of a head, fuppofe that of
fome abfent friend, in the place of the card.

then
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then make the pafs, and bring it to the
bottom ; you thén direct the perfon to look
for his card in the mirror, when the con-
federate behind the partition is to.draw it
flowly forward; and it will appear as if
placed between the glafs and the quickfil-
ver. - While the glafs is drawing forward
you flide off the card from the bottom of
the pack; and convey it away.

The card fixed to the mirror may eafily
be changed each time the experiment is
performed. This Recreation may be alfo
thade with a print that has a glafs before
it, and a frame of fufficient width; by
aking a flit in the frame through which
the card is to pafs; but the effe&t will not
be fo ftriking as in the mirror.

You. 1V. T ﬁECRE-
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RECREATION CL
The marvellous vafe.

P LACE a vafe of wood or pafteboard
AB, (Pl XIV. Fig. 11.) on a brac-
ket L, fixed to the partition M. Let the
infide of this vafe be divided into five
parts, ¢, 4, ¢, f, g; and let the divifions ¢
and 4 be wide enough to admit a pack .
of cards, and thofe of ¢, f, g, one card
only.

Fix a thread of filk at the point H, the
other end of which pafling down the di-
vifion 4, and over the pulley I, runs along
the bracket L, and goes out behind the
partition M.

Take three cards from a piquet pack,
and place one of them in each of the di-
vifions ¢, f; g, making the filk thread or
line go under each of them. In the di-
~ vifion ¢, put the pack of cards from which
you
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you have taken the three cards that are in
thc other divifions.

Then take another pack of cards, at the
top of which are to be three cards of the
fame fort with thofe in the three fmall di-
- vifions, and making the pafs, bring them
to the middle of the pack, and let them be
drawn by three different perfons. Then
give them all the cards to thuffle, after
which place the pack in the divifion 4, and
tell the parties they fhall fee the three cards
they drew come, at their command, fepa-
rately out of the vafe. -

An affiftant behind the partition then
drawing the line, with a gentl; and equal
motion, the three cards will gradually rife
out of the vafe. .Then take the cards out
of the divifion ¢, and fhow that thofe three

cards are gone from the pack

A
*

. The vafe muf’c be placed fo high that
the infide cannot be feen by the company.
T 2 You.
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You may perform this Recreation alfe

. without an affiftant, by fixing a weightto

the end of the filk line, which is to be
placed on a fupport, and let down at plea-
fure, by means of a fpring in the partition.

RECREATION CIL

)

 The é’ivinatin’g per/pective glafs.

LET a fmall perfpective glafs be made,
that is wide enough at the end where
the obje&-glafs is placed, to hold a table
fimilar to the following. |

1.131 10.!}32 19-133 |
2.231 1I1..232 20.233

3-331 12..332 21.333 |
4,121 13.122  22.123

| §.221  14..222 23.223
6.321 15..322 24.323

7.111 16,112 25.113
8211 17..212 26,213

9.311 18..312 27.313

Tol‘
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Take a pack of cards that confifts of
27 -only, and giving them to a perfon,
defire him to fix on any one, then fhuffle
them and give the pack to you. Place

~ the twenty-feven cards in three heaps, by

laying down one alternately on each heap,
but before you lay each card down fhow i¢
to the perfon without feeing it yourfelf; and
when the three heaps are finithed, atk him -
at what number, from 1 jto 27, he will
have his card appear, and in which heap
it thenis. Then look at the heap through
the glafs, and if the firft of the three num-
bers ' which ftands againft that number it
is to appear at be 1, put that heap at top ;
if the number be 2, put it in the middle ;
and if it be 3, put it at bottom. Then di-
vide the cards into three heaps, in the
fame manner, a fecond and a third time,

and his card will then be at the number he
chofe.

For examplc. Suppofe he defire that
“his card fhall be the 20th from the top,

and the firft time of making the heaps he
~ T 3 fay
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fay itis in the third heap ; you then lock
at the table in the perfpective, holding it
at the fame time over that heap, and you
fee that the firft figure is 2, you therefore
- put that heap in the middle of the pack.
The fecond and third times you in like
manner put the heap in which he fays it
is, at the bottom, the number each time
being 3. Thenlooking at the pack with
your glafs, as if to difcover which the card
was, you lay the cards' down one by one,

and the twentieth card will be that he
fixed on.

You may fhow the perfon his card in
the fame manner, without afking him at
what number it fhall appear, by fixing on
any number yourfelf. You may alfo per-
form this Recreation with the magnetical
dial defcribed in the third volume, by
making the hand point to any number,

from 1 to 27, at which you intend the
card fhall be found.

The
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Theforegoing recreations with the cards
will be found fufficient to explain all others
of a fimilar nature, that have or may be
made, the number of which is very great.
To perform thefe we have defcribed re-
quires no great practice; the two princi-
pal points are, the making the pafs in a
dextrous manner, and a certain addrefs
by which you influence a perfon to draw
the card you prefent. ‘

Thofe recreations that are performed
by the long card are, in general, the moft
cafy, but they are confined to a pack of
cards that is ready prepared; whereas,
thofe that depend on making the pafs, may -
be performed with any, pack that is of-
fered,

-

T 4 RECRE-
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RECREATION CIIL

The burnt writing reflored.

OVER the outfide of a fmall memo-

randum-book with black paper, and

in one of its infide covers make a flap, to

open fecretly, and obferve there muft be

nothing over the flap but the black paper
that covers the book.

Mix foot with black or brown foap, with
which rub the fide of the black paper next
the flap : then wipe it quite clean, fo that
a1 white paper prefled againft it will not
receive any mark. - |

Provide a black lead pencil that will not
mark without prefling hard on the paper.
Havye likewife a fmall box, about the fize
of the memorandum-book, and that opens
on both fides, but on one of them by a
private method. Give a perfon the pencil,
and a ﬂiP of thin péper,l on which he is to

write
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~ write what he thinks proper: you prefent
him -the memorandum-book at the fame
time, that he may not write on the bare
board. You tell him .to keep what he
writes to himfelf, and dire@ him to burg -
it on an iron platelaid on a chafingdith of
coals, and give you the athes. You then
go into another room to fetch your magic
box, before defcribed, and take with you
the memorandum-book, '

Having previoufly placed a papei' under
the flap in the cover of the book, when he
prefles hard with the pencil, to write on
his paper, every ftroke, by means of the
{tuff rubbed on the black paper, will ap-
pear on that under the flap. You there-
fore take it out, and put it into one fide of
the box,

You then return to the other room, and
taking a flip of blank paper, you put it
into the other fide of the box, ftrewing the
afhes of the burnt paper over it. Then

. fhaking
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thaking the box for a few moments, and
at the fame time turning it dextroufly over,
you open the other fide, and fhew the per-
- fon the paper you firft put in, the writing
on which he will readily acknowlcdge to
be his.

If there be a prefs or cupboard that com-
_ municates with the next room, as in the
64th Recreation, you need only put the
book in the prefs, and your affiftant will
open it and put the paper in the box,which
you prefently after take out, and perform
the reft of the recreation as before. |

There may likewife be a flap in the other
‘cover of the book, and you may rub the
paper againft that with red lead. In this
cafe you give the perfon the choice of
writing either with a red or black pencil ;
and prefent him the proper fide of the baok
accordingly.

RECRE-
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RECREATION CIV.
. The opaque box rendered tranfparent.

AKE a box of three or four inches
long, and two or three wide, and
have a fort of perfpetive glafs, the bottom
of which is of the fame fize with the box,
and flides out, that you may privately
place a paper on it. The fides of this
perfpetive are to be of glafs, covered on
the infide with fine paper.

Let a perfon write on a flip of paper,
~ putting your memorandum-book under
it, as in the laft Recreation. ‘Then give
him the little box, and et him put what
he has wrote into it. In the mean time
you put the memorandum-book into the
prefs, where the perfpeive is already
placed. Your affiftant then takes the pa-
per out of the book, and puts it at the
bottom of the perfpecive; which you pre-
fently take out of thesprefs, and dirct the

perfon
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- perfon to put the little box, that contains
his paper, under it. You then look in at
the top of the perfpective ; and fcigning to

fee through the top of the box, you read -
what is wrote on the paper at the bottom

of the perfpetive. ‘

With this perfpe@iye-box you may per-
form another recreation, which is, by hav-
ing in a bag twelve or more ivory coun-
ters, numbered, which you fhow to the
company, that they may fee all the num.
bers are different. You tell a perfon to
draw any one of them, ahd keep it clofe
in his hand. You then put the bag in the
prefs, when your afliftant examines the
counters, and fees which is wanting, and
puts another of the fame number at the
bottom of the perfpective, .which you then
take out ; and placing the perfon’s hand
clofe to it, look in at the top, and pre-
tending to fee through his hand, you name
the number on the counter in it. \

- RECRE-
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RECREATION CV.
The tranfpofable pieces.

'TAKE.two ‘guineas and two ﬂ)illings, '
- and grind part of them away, onone
fide only, (o that they may be but of half
the common thicknefs ; and obferve that
‘they muft be quite thin at the edge: then
rivet a guinea and a fhilling together.
Lay one of thefe double pieces, with the
fhilling upwards, on the palm of your
hand, at the bottom of your three firft
fingers ; and lay the other piece, with the
guinea upward, in like manner, in the
other hand. Let the company take no-
tice in which hand is the guinea, and in
which the thilling. Then as you fhut
your hands, you naturally turn-the pieces
over, and when you open them again, the
ﬂiilling and the guinea will appear to have
changed their places.

RECRE-
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-RECREATION CVIL
The Zeometric money.

DRAW on pafteboard the ‘following
reCtangle ABCD, whofe fide AC is
three inches, and AB ten inches.

c T D

- Al H -—p

.Divide the longeft fide into ten equal .
parts, and the fhorteft into three equal
parts, and draw the petpendicular lines,
as in the figure, which will divide it into

thirty equal fquares.

From A to D draw the diagonal A D,
and cut the figure, by that line, into two
equal triangles, and cut thofe triangles in-
to two parts, in the diretion of the lines -

.EF and GH. You will then have two
trian-
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 triangles, and two four-fided irregular fi-
gures, which you are to place together,
in the manner they ftood at firft, and in’
each fquare you are to draw the figure of
a piece of money ; obferving to make thofe
in the fquares, through which theline AD
pafles, fomething imperfect.

- As the pieces ftand together in the fore-

going figure, you will count thirty pieces

of money only; but if the two triangles

and the two irregular figures be joined to-

gether, as in the following figures, there
will be thirty-two pieces.

A . B

1

= ’/ .

RECRE-
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RECREATION CVIL

The pgketrati@e guinea.

YROVIDE a round tin box, of the fize
of a large fnuff-box, 2nd in this
place eight other boxes, which will go eas
fily into- each other, and let the leaft of -
them be of a fize to hold a guinea.” Each
of thefe boxes thould fhut with a hinge,
and to the leaft of them there muft be a
fmall lock, that is faftened with a fpring,
but cannot be opened without a key : and
obferve that all thefe boxes muft fhut fo
freely, that they may be all clofed at once.
Place thefe boxes in each other, with their
tops open, in/the drawer of the table on
which you may make your experiments s
or if you pleafe, in your pocket, in fuch
manner that they cannot be difplaced.

Then afk a perfon to lend you a new
guinea, and defire him to mark it, that it
- may not be changed. You take this piece

| in
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in one hand, and in the other you have
another of the fame appearance, and put-
ting your hand ini the drawer you flip the
piece that is marked into the leaft box, and |
thutting them all at once, you take them
out. Then fhowing the: piece you have
in your hand, and which the company
* fuppofe to be the fame that was marked,
you pretend to make it pafs through the
box, and dextroufly convey it away.

You then prefent the box, for the {pec-
tators do not yet know there are more than
one, to any perfon in company, who, when
he opens it, finds another, and another;
till he coiries to the laft, but that he cannot
open without the key; which you then give
him,  and retiring to a diftant part of the
room, you tell him to take out the guinea
himfelf; and fee if it be that he marked:

This recreation may be made more fur-
prifing, by putting the key into the fouff-
box of one of the company, which you
~ may do by afking him for a pinch of his
. ;VOL. IV. V] fouff,
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fuuff, and at the fame time conceal the
key, which muft be very {fmall, among the
fouff: and when the perfon who is to open
the box afks for the key, you tell him that
- one of the company has it in his fnuff-
box. This part of the recreation may
likewife be performed by means of a con-
federate. '

RECREATION CVIIL

The refufiitated flower.
ROVIDE a {mall tin mortar, that is
double as A, in the following Fig.
whofe bottom B tarns round on an axis,
by means of a fpring which communicates
- with the piece C. Theré¢ muft be a hol-
low fpace under the falfe bottom. To
the underfide of the bottom faﬁcn, by a
thread of fine filk, a ﬂower, with its ftalk
and leaves.

Then take a flower that exa@lly refem-
bles the other, and plucking it from the

ftalk, and all the leaves from each other,
' - put
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put them into the mortar, and pound them
with a fmall peftle; after which you thow
- the mortar to the company, that they may
fee thc parts are all brmfed

- 'Then taking the mortar up in your
hands, you hold it over the flame of a lamp
or candle, by whofe warmth the flower is
fuppofed to be reftored ; and at the fame
prefling the piece at C, the bottom will
turn round, the bruifed parts defcend into
_ the fpace under the bottom, and the whole

flower will be at top; you then put your -
hand into the mortar, and eafily breaking
‘the filk thread, which may be very thort
as well as. fine, you take the flower out

and prefent it to the company.
o | U2 There



292 ‘RATIONAL -
There.is an experiment fimilar to this,
in which.a live bird .is concealed at the
bottom of the mortar,, and one that is dead:
1s pounded i it ;, after which, by.the mo-
tion of the bottom, the live bird is fet at
liberty. But furely- the pounding a bird
in a mortar,. though it be dead, muft pro-
duce, in perfon§ of any ddi}:acy,, moge dif-
guft than recreation.
AN ARTIFICIAL MEMORY.
HE reader muft have obferved, that
to perform. feveral of the recreations
in this book, it is neceffary to Havea good
methory ; but as that is a gift every one
‘has tot from nature, many methods have

been tontrived to fupply that defett by

art; the moft material ‘'of which we fhall
here defcribe.

* An artificial mcmory refpe&s cither fi-
gures or words : for the former let the five
vowels g, ¢, 7, 0, u, reprefent the firft five
digits ; the dipthongs that begin with the
firlt four vowels, as au, ea, ic, ou, repre~
L fent
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fent the rémainiﬁ'g" four digits, and let y
fand for an o, or cypher. Let the ten firft:
~ ‘Confonants alfo {tand for the nine di gits ; and
the cypher ; as in the foﬂowmo table '

aleli]olulau "

ea Zt’ ou }'
l1l2]3]415]6 8|l 9] o
blecld| flel| A /| m]| x|

~_.Fhen to reprefent any number let the .
firft letter be a vowel ar dipthong, the fe-
cond. 2 confonant, the third a vowel, the
fourth a confonant, &c. Thus for the
number 1763, you wnte or-remember the
word akaud.  If there are feveral fums to
be retained, you place the words jn forms
of verfes, which will make thcm more
pleaﬁng to repeat and more eafy t6 remem-
ber : for example, if you would remember
the dates of the acceflion of the family of
Stuart to the crown of England ; the pow-
der plat; the decapitation of Charles I. the

" Reftoration ; the Revolution ; the Union
«of England and Scotland ; the acceflion of

'the Houfe of Hanover; and the laft re-
,belhon, which were in 1603, 1605, 16 40,

U 3 1660»
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1660, 1689, 1707, 1714, and 1746, you'
write as follows, for you are to obferve
that in this, and in fimilar cafes, where the
firft figure is always the fame, it is unne-
ceffary to write it after the firft time..

Aﬁyd hyg hom haun
hiem kyk kaf koh.

This method is rendered in fome in-
ftances fill more eafy by adding parts of
words to dates : thusto remember the date
of the acceflion of the monarchs from

- James L to the prefent king, you may
‘write as follows, omitting the letter that
would ftand for one thoufand '

) Jambyd CharI:eg Charbom Jambieg
 Willbiem Ankyc Georkqf Secket Thikaun

,"'.

When feveral cyphers come together, in
ftead of repeating y or 7, you may write
yornz, 3 &c. Thus for 3400 write
ify2, and for 256000 write ebun3.

To remcmbcr any numbet of words, fe~
let the initial letters of thofe words, and

to .
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'to the firft add 4 if it begin with a confo-~
nant, or 4 if it begin with a vowel. In
like manner add eor ¢ to the fecond initial
letter ; to the third add 7 or d; to the fourth
o or f; and to the fifth # or g. So that of
the five initials you make five fyllables,
which are joined together in one word.
Then of the next five initials you make,

" in the fame manner, another word, and of
every two words you may make a verfe.
For example, fuppofe you would remem-
ber the names of all the kings fince the
Conqueft, in the order in which they
reigned, you then write as follows.

Wawchifohz - Rajehicfeg
‘Ebérehthohu  Ebecrihochu
Ebmeedjocu  Cajewiafgu Gage
Or if you would remember the letters
that begin any number of verfes,” fuppofe
the twenty-firlt lines of Pope’s Effay on
~ Man, you write as follows.
Abtelitoeg Abacodtotu

Taocedaflu  Bafewioffu.
U4 , THE
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~ The barometer : - p.18
Rules for prediting the weather by the
- barometer 22

RECREATION I  p2;

The bottles broke by air,

A bottle is placed over the hole in the
plate of the air pump, and the internal
air being exhaufted the bottle is broke
by the weight of the external air. The
fame effect is produced by the {pring of
the air in the bottle, when the weight

- of the exterpal air is taken off. A per-
- fon’s hand, when laid on the mouth of

ihc receiver, is préﬁ'ed by a grcat weight.

RECREATIOV I po2p

The 5rq/.'f .6em ifpheres, |

Thcfe hemifpheres being placed clofe to-
~ gether, and the air exhaufted from them,
a force equal to ope hundred and eighty-
feven pounds is reqmred to . feparate

them.
: RECRE-
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RECREATION ML p..8
Water boiled by asr. |

A veflel with hot water is placed in the re-’

ceiver, and the air being exhaufted the
water boils with great rapidity.

 RECREATION 1IV. ., -

- The aerial bubbles.

A piece of ftone or iron being put in 5
veflel of water placed in the receiver,
and the air exhaufted, a great number
of bubbles, refembling drops of dew,

rife on the furface of the body in the
water.

RECREATION V. P 29
T e floating fione.

A piece of cork is tied to 3 ftone that will
'juf’c fink ir, in a veflel of water placed in
) : the
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the receiver, and the air 1s exhauﬁed
. when the ftone and cork’ float on the
furface of the water.

RECREATION VL . p.3
" Tbe fwztlvered frutt re]iared ’

A fhnvelled apple bemg placed in the re-

. -cejver, and theai? exhaufted, it is plum-
ed up, and looks as fair as when firfk
gathered.

' "RECREA":fiéN" VI - pear
- The ‘vegetaéle air 6ubble:. L

Part of a plan,t is put in 3 veﬁ'cl of water,
placed in the receiver: when the air is
exhaufted that in the plant arifes from
the extremxtigs of all its-veflels, and
prefents a beautxful appearance.

RECRE-
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RECREATION. VIl p. 32

The mercurial rod..

A piece of fick is put in a veffel of mer-
cury, in the recezver, and the air ex-
“haufled ; when it is let in again 1t forces
the mercury into the ftick, which is

then’ feveral times heavier than before,
and when cut the mercury glitters in
every part._

RECREATION IX. 'p. 33
The m_y/izcal bell.

A wiré that is faftened to a bell in the re-
ceiver goes through the top of it ; when

the air is exhaufted and the bell thook

by the wife,‘_ ho found is heard; but as . -

the air is let in again the found be-
comes continually more audible. .

RECRE-
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RECREATION X p.33
Featbers beavier than air.

A piece of lead is hung to one end of a
balance, and as many feathers to the
other end as will keep the balance in

- equilibrio ; but when it is put in the
receiver, and the air exhaufted, the fea-
thers will preponderate.

RECREATION XL p. 35
The felf-moving wheel.

A wheel with fmall vanes is placed in the
receiver, and theair exhaufted ; when it ]
is let in again, by a fmall cock, it ruthes
againft the vanes and puts the wheel in
motion. If the pumb be continually
worked the motion of the wheel will be

- perpetual,without any apparent mover. .

RECRE-
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RECREATION XIL. p. 36
Tke animated ‘ﬁgzltre:

. Several perpendlcular cylinders are fixed

. in a circular frame ; in each cylinder is

: ‘placed the figure of :an- animal, under

- which is a pifton, and under that a
fpring ; and at the bottom of the cylin-
deris a fmall ho'le. 'When this machine
is placed in the receiver and the air ex-
haufted, the figures all rife up out of
the cylinders; and when the air is let
in again they all retire to their feveral
apartments.

RECREATION XIIL p. 38
The artificial balo.

‘A ¢andle is placed on one fide of a re-
ceiver, and a fpe@ator on the other ; as
the air is exhaufted the light of the can-
dle is refratted into circles of various
colours, like thofe of a Ralo.

RECRE-



04 CONTENTS.

RECREATION XIV. p. 39
The mercurial fhower.

A piece of wood is cemented to the top of
the receiver, and mercury poured over
it. ‘The preflure of the air, as the re-

- ceiver is éxhaufted, forces the mer-

- cury through the wood in the form of
a fthower, that s fometimes luminous

- In the dark.

RECREATION XV. p. 3§
The fountain in vacuo. -

A tube that is hermcticélly fealed at one
end, and clofed by a ftop-cock at the
other, is placed on the receiver, and

~ when the air is exhaufted from the tube

it is immerfed in water, which will
then play up in the tube, in the form
of a fountain.

RECRE-~
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RECREATION XVL p. 40

The air-gun.

The air-gun confifts of two barrels (Plate
IIL. Fig. 1.) and a fyringe that condenfes
the air between the barrels. Near the
flock of the gun is a valve and a trig-
ger, by which the air is admitted be-
~ hind the ball and forces it out. Some
air-guns contain feveral balls, which
they difcharge fucceffively.

RECREATION XVIL. p.4z
Artificial rain and hail:

In a hollow ty]mder (Pl IL. Flg 3.) that
has five oblique partmons, and a fmall
* hole in each of them, is placed a quan-
tity of lead fhot, and whenthe cylinder
is turned tound, the found of the thot,
in pafling through the partitions, re-
fembles that of rain or hail, according
“to the fize of the fhot.

Vor. 1V. X RE-
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RECREATION XVIIL p.43
The magical flowers and fruit.

The ftem of an artificial orange-tree, that
is hollow, (P1. III. Fig. 4.) is placed in
a copper veflel, inwhichthereis a quan-
tity of condenfed air, and when a cock
it turned, the air ruthing up the tree,
forces out the artificial *fruit concealed
in the end of the branches.

HYDROLOGY.

DEFINITIONS p. 51
APHORISMS 52

The Properties of water, aph. 1 to 6.—
The laws of fluids in general, aph. 7
to 12.—Properties of folid bodies im-

merfed in fluids, aph. 13 to 16.

THE HYDROLOGIC APPARATUS.

Properties of the fyphon : 58

The feveral forts of pumps 61
The
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They hyrdometer p. 66
The hydroftatic balance .73
The fcrew of Archimedes 79
The balance pumps 8r
'The hydraulic {fcoop 82

RECREATION XIX. p. 8
The hydrofiatic bellows.

Two circular horizontal boards (Pl. VI.
Fig. 5.) are joined by leathers, and in
the upper board is fixed a perpendicular
brafs pipe. If a man, ftanding on the
board, blow into the tube, he will raife
himfelf up, or if water be poured in,
a large weight will be raifed.

RECREATION XX. p.8;

The water-clock.

A glafs cylinder (PL VII. Fig. 1.) has a
" fmall hole at the bottom, by which
water drops out. On the furface of the
X 2 wateg
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water floats a glafs tube, whofe neck is
confined by the cover of the cylinder,

and as it defcepdsthows the hour, by a
{cale marked on it. '

RECREATION XXI p. 88
The globular fountain.

Over the jet of a fountain is placed a pipe,
and at the end of that a hollow globe,
in which a number of {mall holes are
made : the water of the fountain rufh-
ing up the pipe enters the globe, and
being forced out of its holes forms a

_fphere of water.

RECREATION XXIL p. 89
The hydraulic dancer.

A fmall figure of aman (PL VIL Fig. 2.)
is made of cork, and within it is placed
a cone of leaf brafs : this figure being
" placed on the top of a jet will remain ‘
* fufpended,.and perform a variety pf
' motions
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motions. A fimilar experiment is made
with a light ball of copper, Fig. 5.

RECREATION XXIIL p.go
The hemifpherical cafcade.

To the top of a jet is fcrewed a pipe that
enters the bottom of an inverted cone
(Plate VIL. Fig. 5.) The water from
the pipe falling into the cone runs over
it in form of a hemifpherical cafcade.
If this fountain be reverfed, it will have
the form of a vafe, Fig. 6.

RECREATION XXIV. p.gr1
The water- fun.

Two fmall portions of a fphere (P1. VII.
Fig.7.) are joined together, and fixed
to a pipe from whence a jet flows:
near that part where the portions of the
fpheres join, are a number of holes;
and the water ruthing violently into the

X 3 cavity
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- cavity is forced out of the holes,in the
figure of the fun. Several pieces of
this fort may be placed over each other,

and the fame pipe may fupply them all
as in Fig. 8.

RECREATION XXV. p.g2
The revolving water-fun.

A number of fmall tubes are fixed in the
fide of a hollow circle, (Plate VIIL
Fig. 1.) which is placed over a jet, in
fuch manner that it will turn fréely
round. The water rufhing into the
hollow circle keeps it in continual mo-
tion, and at the fame time forcing out

of the tubes, forms the figure of a re-
volving fun.

RECREATION XXVL p.g3
The phial of the four clements.

Glafs, finely poWdered, oil of tartar, tinc-
ture of falt of tartar, and diftilled rock
' oil,
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oil, are put into a phial, and thook to-

- gether; after a fhort time they feparate,

and each aflumes its place, according to

its {pecific gravity ; the glafs at bottom

 reprefenting the earth, the oil of tartar

the water, the tin&ure the air, and the

rock oil, which mounts to the top, tke
element of fire.

RECREATION XXVIL p. g4
The magic bottle.

A bottle, thh a very fmall neck, bemg
filled with wine, and placed in a veffel
of water, (Plate VIII. Fig. 2.) the wine
will come out.of the bottle and float on
the furface of the Wéter,’ which will
defcend and fill ‘the bottle. A fimilar
effe&t is produced by filling the bottle
with water, and placing it, with the

“mouth downward, ina veffel of wing.

i3

X4 R E-
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RECREATION XXVIIL p. g6
The compound jet deau.

Atube with a very fmall orifice is inferted
in the neck of a copper veflel, (P1. VIII,
Fig. 6.) in which there is a cock. Air
is firft inje@ed by a fyringe, and then
water, and the cock is turned. This
veflel contains an extempore jet d’eau;
for whenever the cock is opened, the
water rufhes out with great violence.

RECREATION XXIX. p. 98
The marvellous veffel.

At the bottom of a tin veflel, that has a
narrow mouth, there are a great num-
ber of very fmall holes, This veffel
is plunged in water, and corked when
it is full; and as long as it remains fo
no water will come out, but when it is
uncorked the water will run out of the

holes
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holes at the bottom of the veflfel. An

experiment on the fame principle, by
placing a paper over z glafs filled with

water, then invertingthe glafsanddraw-

ing the paper away; when the water

will remain fufpended in the glafs.

REGREATION XXX, p. g9

The circulating fountain.

This fountain has two boxes, the upper-
moft of which is fupported by two hol-
low pillars (Plate VIII. Fig. 5.) And
on that box is placed a bafon, into
which water being poured, itruns down
one of the pillars, into the lower box,
and drjving the air up the other pillar,
into the upper box, forces the waterup
a pipe, and forms a fountain. The wa-
ter falling into the bafon, defcendsbythe
pillar, in the fame manner as before,and
making a freth impulfe on the water in
the upper bafon, by forcing the air up

9 the



54 CONTENTS.

the other pillar, the fountain is kept
continually playing, as long as any wa- -
ter remains in the upper box.

RECREATION XXXI. p. 102,

The magical cafcade.

In a tin veflel, (Plate VIIL Fig. 4.) water
is poured, and in the center of it is fixed
a pipe, whofe upper end is above the .
water in the veffel : to this pipe are
joined four arms, by which it is fup-
ported over a bafon, at the center of
which is a fmall hole. At the bottom
of the veflel are feveral fmall tubes, by .
which the water runs into the bafon;
but when it rifes above the lower end of
the pipe, in the center of the veflel, the
circulation of the air being ftopped, the
tubes ceafe to flow. When fo much
of the water is runout of the bafon as
to admit the air to enter the pipe, the
tubes flow again : and thus they alter-

5 nately



CONTENTS. 3135

nately flow and ftop, as long as any
water remains in the veflel.

RECREATION XXXIL p. 1o4
The illuminated fountain.

This fountain is formed by two cylin-
drical veflels that are conne&ed by four
pipes, (Plate VIII. Fig. 7.) On the
“lower veflel is placed a bafon, from
which goes a tube, that reaches almoft
to the bottom of the veffel, and by which
water is poured into it. To each of the
pipes a candleftick is joined, and when
the candles are lighted, the air in the
pipes being rarified, that in the upper
veflel rufhes down the pipes, and prefl-
ing on the water in the lower veflel,
makes it rife out of the tube, in form of
a fountain : but when the candles are .
extinguifthed, and the circulation of
the air flopped, the fountain no longer

plays.
R E-
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RECREATION XXXIIL p. 1o
The folar fountain.

A globe of thin copper, half filled with
water, is placedon a frame (Plate VIII.
Fig. 8.) There is a communication
between the lower part of the globe,
and a pipe placed in a bafon at the bot-
tom of the frame, by one of the legs,
which is hollow. Near the pipe in the
bafon is a cock, by which the commu-
nication may be ftopped. When the
fun fhines on the globe the air within
it being rarified, prefles on the water,
andforcing it down theleg of the frame,
apens a valve at the bottom, and the
water rifes out of the pipe in the ba-
{on, in form of a fountain. At night
the cold air prefling on the adjutage
thuts the valve, and ftops the fountain ;
and at the fame time prefling on the
water in the bafon, forces it back into

the
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" the globe, fo as to fill it to the fame
height as before. o

RECREATION XXXIV. p. 108
The cup of Tantalus.

In a tall narrow cup (Plate IX. Fig. 1.)
is placed an image, in which is con-
cealed a fyphon, that beginning at one
foot rifes to the upper part of the breaft,
and from thence defeending through the
other foot, on which the image ftands,
goes out at the bottom of the cup.
Therefore, when the liquor poured into
this cup rifes to the chin of the image,
it begins to run out. :

RECREATION XXXV. p.110
The fea gage.

Thisinftrument confifts of a hollow globe,
(Plate IX, Fig. 2, and 3.) to which is
fixed
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fixed a tube, that is immerfed in a veffel
of mercury, on which floats a furface
of treacle ; and to the bottom is hung a
weight, fufficient to fink the whole ma-
chine. While this inftrument is fink-
ing the water will force the mercury and
treacle up the tube, according to the
depth it has defcended, and the mark
of the treacle on the tube thowstowhat
height it hasbeen forced. When the ma-
chine comes to the bottom, the weight
firiking againft the ground is difen-
gaged, by meansof a catchand a fpring,
and the other parts of the machine rife
to the furface of the water. By the ad-
dition of the ball and tube, Fig. 3, the
fea may be founded to the depth of
13200 feet, that is, two miles and a

half, p. 114.

RECRE-
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RECREATION XXXVIL p. 115,
The diving bell.

This machine is in form of a bell, (Plate
- IX.Fig. 4.) and is coated with lead.
In the top is fixed a glafs, to let in the
light, and a cock to let out the foul air.
Near the bettom is a circular feat for
the divers to fiton. This bell is fup-
plied with air by two barrels, that are
let down and drawn up alternately ; and
it is fo light, .in fair weather, that the
~ divers can fee to read diftin@ly. This
~ machine is let down from the fhip by
a {prit faftened to the maft-head. There
is a contrivance to difpatch a diver to
the diftance of a hundred yards, p. 120. .
Conftruion of a different machine for

a fingle perfon, Fig. 5. p. 123¢,

PYRO.
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PYROTECHNICS:

DEFINITIONS p- 127
APHORISMS ' 129

Abfolute and relative heat, aph. 1 t5 3.—
The effeGts of fire on other bodies,

~ aph. 4 to g.—-Other propertles of fire,
aph. 10 to 12,

RECREATION XXXVIL p. 133

The inflammable phofphorus.

The meal of any vegetable is put into ard
iron pan, where it is heated till it
becomes a black powder. Toone part
of this powder are added four parts of
alum, and the 'whole put into a phial,
and placed in a fand heat, and gradually
raifed till the glafs and matter is red
hot ; the néck of the phial is then clofed
with wax. A fmall quantity of this
powder being fhook out, immediately
takes fire and burns. This phofphorus

will
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Will retain its virtue, # it be kept from
the air, for three months.

RECREATION XXXVIIL p. 136

The liguid phofpborus. ‘

A fmall piéce of common phofphorus is
boiled in water, and the mixture is put
in a phial, which is fealed up. This
mixture thines in the dark for feveral
months, when the phialis thook. Pleaf-
ing recreations to be made with this
phofphorus, p. 137.

'RECREATION XXXIX. p.147
The fulminating gold.

T'o adiflolution of gold in aqua regia com-~
mon water is added, and to that mix-
ture, the fpirit of fal.ammoniac: the
gold that precipitates is taken out and
dried. A grain of this powder put in
a {poen, over a candle, will go off with
aloud’report.  * - ' e

i VQL; 1V, . Y‘. : ) R.ECRE-
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RECREATION XL. p.138

The burning fountain.

An eolipile, containing fpirit of wine, is
" placed in a veflel of boiling water (Plate
X. Fig. 11.) To the eolipile is joined
a pipe, whofe orifice is extremely fmall.
The fpirit is forced out of the eolipile
by the heat of the water, and when a
candle is brought ncar the veflel, the
fpirit takes fire, and continues to burn,
for fome time. This phenomenon im-
proved by fifting over it the filings of
iron, p. 140.

"RECREATION XLI. p.140
Prince Rupert s drop.

*

' Afmall quantity of melted glafs is dropped
- inta water, whcrq it aflumes the form
of a dropy with a fimall tail ; and when
that tail is brok" the w ho’c drop, bar{’cs
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with violence into a fipe po’wder;' Con- -
je@ure on the caufe of this phenome-

. non, p. 14I. .

. RECREATION XLIL® p. 142,
The revivs ﬁea' rq/c" - d

phur, when it becomes quite white : it
is then dipped in water, and after five .
or fix hours it becomes qulte red. .

° as, e 7

| RECREATION XLIL _p. 143.

Wrztmg on glaﬁ by tbe rays of the Sun.® o

s,

In 'a glafs decanter,» well ftopped, fhat

L

contains 'a diffolution of chalk ih aqua :

* . fortis, is put a diffolution of filver: /
i On. thc decanter 1s paﬁcd a paper, from

e whgch -lettcrs are cut’out, and when it -

e,
A faded rofe is held over the fumes of ful-+,*

LN

-

n

)
.

(18 fet in'the fun the parts on the glafs -

that .fqrm the letters turn black. -
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RECREATION XLIV. p. 144
. The magic picture.

Bctwccn, two pieees of glafs placed at
% - one-twentieth of an inch, from each
other, a diftillation of hogs lard and .
“white wax is Pourcd A coloured print
is pafted with its face to one of the
. glafes, and the whole is put in'a frame.
g When the .mixture is cold the print is
igvifible, but wﬁeri the glaffes are'heat-"
ed the print appears as if there was '
* " only ane glaﬁs beforc it.” »

A

| S

o

RECREATION XLV B 14,6-

le -

- S
oL  The lumfnou.r aracle. P

In the. front of an-upnght tin-box, (Pl..

 XIL Fig. 1.) i is ¢ fmall {quare holg, and .

" in the back isa door, by thfl candles~ "" .
are put in. In thetwdfidés arg grooves,. v T
‘In which flide a doublo ‘gla'fs, prepalcd‘ 2’
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as in the laft recreation : behind this )
++ glafs*is iﬁaf’ced a black paper, from
» -which letters are cut out, that anfwer.
| ‘queftions wote on cards® 'thn a part
-* of the glafs j:ha.t co'ntams a particular”
anfwer is drawn up, before the . hole,

» the heat,of t,he candles makes the let-

. 'REC,RE‘ATIDN XLVI p14_9 o

.

.

'Q'o produce the apfeqrance of a ﬂower Jrom i

mq//m’-- a0
@ .

{n ‘the frontof a tin bax, (Pl XII Fxg o. ) .
is a glafs; behind it-is a finall tin tu,be,
. in which a ﬂower,ls placett, 3nd behmd
W thet a double glafs,pprepared,as in the .
» 44th Récreation, You préfcnt a flower,
ﬁmﬁf{r te that in ihe tube, to a perfon, -
‘Whlch he thro'w% on. a ghafingdith of
. hot ceals 5 you then place the chaﬁng-
3 ‘dl{h thder the box; and the heat ‘makes

the ﬂower in the tube rrradually vifible. ,
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RECREATION XLVIL p. 151

To produce fire by “the mixture of two cold -

»
* 7 lquors. ’\' ¢ -
- Py & - -

An cqual quantlby ‘of the dlﬁ"llcd'od of o
" cloves or'tulpentlcre, and of Glaubcrs
Apirit of nits; tade as here defcribed,

»

. K are_put togethcr in a glafs veflel, anc{"

‘ the mixture 1mmed1atcly takcs ﬁre and”

burnsawqy A

» ‘e
3 . . . + [y N . ] -

¥ RF‘CREA'TJON'}ELVIII R

ol A/‘tﬁcza] lzgln‘,zmg

1

-

oo Powder of reﬁn is put, ind fin tube that
T has hdles on ong ﬁdc,'b}g Wthh ‘the”,

AR powdér is thook ovcr the ﬁame qf'a

torch, when it ;toduccs a corruftatlon
"that ﬁron:g]y referpbles I ‘f'ghtmng. .
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RECREATION XLIX. p.153
Artgﬁcial t/mndcr.

An ounce. of.ail of vxtno] and two drams
« * of iron flings are Thook in"a ftrong
" bottlc, and when a lighfed - -candle’ is
brought near~ the mouth of the bottle
‘an inflamgatien and 2 loud noife " pre-
- fently enthe. A *fimilar: exploﬁon pro-
* duced by putting'a certam quantlty of
,the mixture of Qhree parts of nitre, two.
. of falt of Partar, and two of 'fulphur, in
. an "Oé‘ {hgvel over«a coal ﬁrc a
[ 4 L .

s
. *»
1 . .

»
.

PR * e

S Q:be predz&ed «earz‘/“guaée emd velcano.
[ ] * »

9.. Y Equal quanﬁt.es pf iron ﬁlmgs and ful-

. o . phur arc,grour;d tpgether about ﬁfty
< .
. pouads of this powder is wrought_ up

IR
. > ymh watcr inso a ftiff, pafte, and buried
o . ,aToot uqdzr the. carth In about cxght
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hours the ground will heave, emit fule
phureous fteams, and at laft, burfting
~ Ito flames, form a true volcano,

RECREATION LI. p- 158

To imitate a jer de Jeu, column, globe, or py-
‘ ramid of fire. -

In a black or deep blue paper are made a
- namber of cuts with the end of a pen-
knife, and holes with a piercer, that all
-run in ﬁrgi&htﬂines‘, a in Plate X. Fig.
I, and 2= behind ¢he paper,is placed a
-« ftronglight, by which the figpres ap-
* pear as bright ,illunvinaticns. To give’
thefe pieces motien; they muf} bé placed
ona whcsl‘ of thin wire,adapted «o theiy * .
figures, as that of Fig.77.#o the péf.cqcsj¢ o« .,
5and 6; to thefe whéeis any fegree of « .
g vel'ocity may be ‘given. to reprefent o *
pieces that flow fromthe circungference . *
to the center, and at the fame ﬁmcfaﬁiezs 2 .
that flow from the cénter to the gir(‘:l?m-_- o .
ferenc?, as in Fig. o, a*tl)oul;ﬂc.fpiral: N .

. . © 0 Whtel , 0.
‘ . . LT .
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wheel, as Fig. 10, muft be placed be-

~ hind the other. When thefe pieces
are of a {mall fize they fhould be placed

in a box, that no light may appear, but
what comes through the paper.

‘RECREATION LIL p.166
o reprefent cafeades of fire.

The paper to reprefent a cafcade is wound
upon a-roller, as Plate XI. Fig. 3, and
as the handle is turned, and the paper
gradually-defcends, it reprefents a caf-
cade .of fire. * A cafcade may be alfo
yeprc_fcpted by a fpiral, as in Fig. 4.

RECREATION LIIL . p.16g

- ] .
* .. . Impitative illuminations. .
]

<

Thcfe illuminations differ from thc prcccd-
.‘ . 'mg, 'm havmg figures, of architeGture,
K &c" drzwn'on the fore part of the pa- )

N ‘pcr,.and tho@ parte only whcrc the

'a . lamps' aré to® appéar, - cut; or pxcrccd

.oy ",.. . ~0Thcy

"‘. ‘V.'.
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They are placed in a box, with a very .

ftrong light behind ; and a faint light

- before them, to make the drawing op

the front of the paper vifible. . The

- light of all thefe illuminations fhould f

be of different colours, according to the o

picces they are to reprefeat, and, which l

is to be effected by pafting a very thin ;

paper, tinged with a partnc:rlar colour;'
over the parts cut cut. . * .

"APPEN Df,rx.;*.;

|
» \

. N
RECREATION .LIV.. pigs ' , 1
‘ s ts |
Chymical, tran]c"o/aztratzam - . .1
. . [ . .

Antlmony and m,:rcury, by. differeat pre- .t
parations, produce almaeft all the cqlours .
of n{ature A gold colour is ‘made by ; e
mutlng a ditpid lxqum with a Brey * %o
powder, and themchqnged to the colowfp * . -
of ‘milk by bemg poufed int8 a‘glean, e
gla(s, Pa, 176.: v, llmoﬁ lupg_ld e 0_" ‘et
quol‘ turncd’ blucy andtthat n\ad'c pel-.. _—

. ‘1'>o'*t" ‘lﬁﬁlck
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s lucld Mgthod of producmg vauous
s a blucs and,greens, p- 177

- N a2
-

e 'RECREATIQ”N LV p,L 178

.A colourk/.’r lzguor% made Hack, 5}' pouring

s’ 7z‘ Jnto ¢ clean glaﬁ -
: - : An mfuﬁon of white’ galls is poured into -
. S v g}afs dlpped ipto, a folutlon qf vi-
. tl‘lOl . . _ .
.,' A .c ' ’ G -‘- R ’ ’
L R,EQREA:UO.N LVI. p 178
. N _zf pellzmd lyuar s tymed black, 6y addmg
. . :': e B0 ztawlufeﬁowder -
' .
: s . : T,hc fame dbnc b)f a pcllucxd’drbp, or by
T * the additfon of yelfow pred powder,
e 0 +7f by,a drqp of geld coloured hquor, p-
. s ': < 179 _Method of. makmgany of thefe
sg0 ¢ -, o blask hquorq' pcllumdv agding " p. 180,,
ST I and then again black, &. e iy
.o % ® -9 a 0.';"‘ E P,
E . ;';o.’ :’..’d.- 4'."' :.".';.3, o’
I ' . ¢ ) .
e v 1 eee, 7, RECRES
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“RECREATION LVIL p. IS'I .

Different calours are. produced 6y pourmg’t <
fimpid biquor into a clean glaﬁ *w
. . id . - . 4 . .

A folution of mercury'orfilver, in fpirit
of nitre, is poured into a glafs dlpped , °
in {pirit of fea let,. .

w P

RECREATPON LVIII'" P82,

The coour that appoar: and 3 jiippear:zby e’
L tbeugﬂuanceg"ﬁeazr P .

A blue tmfturc made of géppcr ﬁﬁng .
diffolved in volitile fpirit, dif@appearbe
when the botﬁb is i’coppod; but whea®, 'v

it is un&oPpcd fhe coloﬁr prefen;ly rc- oot

* turps. ¥ ' . 3 :
. o . * * & - M 'y v

* . » [ 2 F Y '

YR ] o e ® :

SYMP*ATH‘ETIC .mKs * p.isp -
a * e

Thcfo inks aﬁ'c’of five ﬁrts 5 the firfb off © ,*

: ‘. which afe, thoﬁa that ard Jnviflble, till, L4 ¢

" o expofed to'tht: fumes of anuher l?quo;, ¢ s
.
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Different mathods of making thefe inks,
+ p. 184. Method of preparing the vivi-
fying liquor to make this ink apparent.

RECR.EATION LIX. p.18)
Tbe 6ook of fate.

On fcventy or eighty papers quefhons are
swrote, and under them anfwers in thefe
fympathetic inks.  Several of thefe pa-
, pess are chofe by different perfons, wha

,put “them ina book that has the fame
sumber. of oleaves, and on which the
+'fate queftions are wrote. In the cover

" of this book is concealed a douplé pa-

T ,pér, dipped:irl the vivitying liquor, and

“the book is clofed ; when the vapour of
the hquor, penet’ratmg the leaves, makes

* - «the anfwerson the papers Becomevvifible.
. L e
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" RECREATION LX. - p.ugs
The marvellous portris. |

At the bottom of a box (Plate XII. Fig. 3.}
is placed a paper dipped in the vivify-
ing liquor,and over itis put a pafteboard,
Several papers on which figures are
drawn with the fympathetic' ink, are
ngen toa pcrfon, and he makmg choice
of one of them, you tell him it fhall
fhow him the portrait, and prcfent the

~ employment of an abfent’ friend : then

~ putting the paper in the box, and prefl-
ing it downby a board over xt, after a

- few moments you take it out, and fhow
him 2 figure in the employment you in-
tended.

RECREATION LXL p.193
The artificial band.

A hand and arm of' wood, conﬁru&ed me-

chanically, are placed on a pedeﬁa] co-
vered,
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vered with green cloth (P1. XII. Fig. 6.)
Between the thumb and fore-fingers,
which are moveable, is placed a pen,
and under that part of the cloth is put
a paper dipped in the vivifying liquor.
Several cards, on which queftions are
wrote, are given toa perfon, ‘and he
choofing one of them, you place a pa-
per, on which the anfwer is wrote in
the fympathetic ink, under the pen,
and giving the arm a motion, by means
of an affiftant in an adjoining room, to
the partition of which the arm joins, by
the time the pen has paffed over the
paper the anfwer will be vifible,

Sympathetic inks of the fecond clafs, which
are thofe that become vifible by being
cexpofed to the air. Inks of this kind
made by the diffolution of filver and
other metals, p. 197, -

RECRE-
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RECREATION LXIL p. 198
The writing againft the wall.

A queftion is wrote with common ink,

and under it the anfwer in this fympa- -
thetic ink. This paper being placed
againfta wall, the anfwer will be vifible
‘after twenty-four hours.

RECREATION LXIIL p. 199
The talyfinan.

This talifman confifts of a triangular nie-

tal box, (Plate XII. Fig. 7.) in the top
of which is concealed a heated plate of
iron. A paper, on which a queftion is
wrote in common ink, and an anfwer
in that fort of fympathetic ink which

- does not appear till it is heated, is put
in the box, and after a few moments
the anfwer appears ; each word of which
is of a different colour. |

- RECRE-
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RECREATION LXIV. p. 202
The fibyls. |

On the top of a hollow pedeftal (Plate
XIII. Fig. 1.) is a dial, that has nineteen
divifions, in twelve of which are drawn
the figns of the zodiac, and on the
others the feven planets. To this dial
is fixed an index, that is moved by a
pulley underneath : this pulley com-
municates with two rollers in a box at
the end of the pedeftal, and on thefe
rollers are wound a paper, on which is
wrote the names of the feven fibyls, one

. of 'which appears at an opening in the
front of the box. On feven cards quef-
tions are wrote, and the figns of the pla-
nets drawn, and on the feven leaves of
a book are wrote, in the fympathetic ink
that does not appear till heated, the
names of the fibyls, and in each ledf,
on pieces of paper, different anfwers

- VoL IV. Z . to
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to each queftion on the cards. A per=
fon choofcs one of the cards, and con-

ceals the reft; then fets the index to

the fame planet on the circle as om
his card, and covers the eircie. He
“next opens the door in the front of the
box, and tells you the name of the fi-
byl. You then take out the papers in
that leaf of your book where the name
of that fibyl is wrote, and the perfon
choofing one of them, puts it into the

* talifman, and in a few moments- it

- thows the anfwer.

RECREATION LXV. p.z2o7

Fhe magic urn.

" You draw on a paper the figure of a flower,

" with that ink which refembles it in co-

lour, and does not appear till heated
You then burn a flower of that fort on:
a chafingdith of coals,  and ftrewing
fome of the athes over the paper, you

. put 1t in an urn, (Plate XIII. Fig. 5.)in

which
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which a fmall heated cylinder is.con-
cealed, and taking it out prefently after,
you thow the figure of the flower on the

paper.

Methods of making yellow, red, green,
and violet fympathetic inks of the fe-
cond clafs, thatis, fuch as ate not vifi-
ble, till another liquor is pafled lightly
over them, p. 209.—Preparation of the
liquor to make thefe inks vifible, p.2II.

RECREATION LXVIL p. 212
é"be ‘revhgyz‘ed bouquets.

A bouquet is made of artificial flowers,
each of which.is put in one of thefe
fympathetic inks. The bouquet is then
dipped in the vivifying liquor, when
‘each of the flowers prefently appear of
its natural colour.

L Z 2 RECRE-
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RECREATION LXVIL p. 213

The tranfeolourated writing.

You write feveral words on a paper with -

the violet ink, and afk a perfon whe-
ther he will have them appear yellow,
green or red.  You then take a (punge
that has three diftin@ fides, each of
which is wetted with one of thofe three
fympathetic inks, and draw one of the
fides of the fpunge over the writing,
according to the colour required.

Sympathetic inks of the third clafs, that is,
fuch as become vifible by having a fine
powder ftrewed over them, p, 214.

RECREATION LXVIL piarg

Magical vegetation.

- Aleaf or flower being drawn with thisink,
youburnafimilar leaf orflower, and ftrew
| - its
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its athes on the drawing, when the fi<
gure becomes immediately vifible.

Sympathetic inks of the fourth clafs, \
which are fuch as become vifible by be-
ing expofed to the fire, p. 215.

RECREATION LXIX. p.216
The tranfmutable cards.

Over an ace of hearts draw, with this {ym-
pathetic ink, a fpade and four other
fpades on each fide of it. Leta perfon
draw this card, and another perfon the
nine of fpades, and let the laft perfon
burn his card. You give the athes to
him who drew the heart, that he may -

~ put them, with that card, in a metal

~ box, over a chafingdith, for a fhort time,
and when he takes it out, he finds it
turned to the nine of fpades.

Z 3 RECRE-
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RECR EATION LXX. p.217
The convertibly cards.

You write on a card the word /w, with
this ink, and hold it before the fire till
it is vifible. You then add to and alter
the letters of that word, with this ink,
fo as to make it o/d woman, and leave
the alteration invifible. A perfon draws

- this card and writes his name on it,

. which ycu hold to the fire to dry, when
the alteration you made becomes vi-

fible.

RECREATION LXXL p.21q
The oracular letters.

Several queftions are wrote on different
papers, in this ink, and held before the
fire. The anfwers are wrote and left
invifible.. Thefe papers are folded up
in form of letters, with the anfwers un-

der
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~der the parf where they are fealed, and
-the heat of the wax makes them vifible.
A fimilar experiment with a card en-
clofed in a letter. '

‘Method of making the fympathetic ink
of the fifth clafs, which does not ap-
pear till heated, and difappears when
cold, p. 221.

RECREATION LXXII. p.a22
The incomprebenfible writing.

“"The names of two cards are wrote with
~ this ink, at the two ends of a paper,
(P1. XIII. Fig. 6.) Two. perfons draw
the fame cards privately, and you pro-
pofe to make the names of thofe cards
appear on the paper, without knowing
what they are. You then put the pa-
per in a metal box, Fig. 4, under one
end of whofe cover is a heated plate of
metal, and the names become, alter-
aately vifible, '

: Z 4 - RECRE-
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RECREATION LXXII. p. 252
Winter cbang;’d to fpring.

In a print that reprefents winter, the trees,
plants, &c. are traced over with this
ink, and when the print is fet in the
fun they become prefently green. If it
be placed again in the cold, winter again
appears : and thus the two feafons may
be changed, alternately, a great number
of times.

Methods of making fympathetic inks
that appear by being wetted with wa-
ter, p. 226.

RECREATION LXXIV. p. 228

The oracular mirror,

A mirror is moveable in a frame; (Plate
XI11. Fig. 7.) on one fide of this mirror
is wrote, with Spanifh chalk, the word

yes;
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yes; on the other fide is wrote no : thefe

words are wiped off, but when breathed
on become vifible. * A perfon afking a
queftion, you put your mouth to the
mirror, as if to whifper to it, and the
word yes or ne appears immediately.

RECREATION LXXV. p.230
~ The tree of Diana.

This tree is made by a globale of the a-
malgam of filver with mércury, put in

a diflolution of filver filings and mer-
cury in aqua fortis. From this globule
arife branches, that, by fpreading, form

a fhrub or bufhy tree, of a filver hue.

- Another method ef producing this tree,

p- 231.

\

RECRE-
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RECREATIONS OF ADDRESS AND
DEXTERITY.

Recreations with the 'qgrds—Mcthod of
making the pafs, p. 235.

RECREATION LXXVL p. 237
 The card of divination.

You make feveral perfons, who do not
ftand very near each other, draw the
long card ; and each perfon fhuffles the
pack. You then lay down feveral cards,
among which is the long card, and afk
each perfon if he fee his card. You
fthuffle the pack, and cutting at the long
card, go up to one of the parties, and

“fhow him his card ; and repeat the fame
operation for all the others. Method
of performing this Recreation by mak-
ing the pafs, p. 239.

RECREATION LXXVIL p.240

~ Tle four confederate cards.

You thow a perfon four cards that he may
think on one of them : then dextroufly
' place .
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place two of them at top and two at
bottom. “ You take fcveral cards from
the bottom, and afk the perfon if his
card be among them : if not, you pafs
the two cards from the top to the bot-
tom, and fhow one of them ; and if that
be not his card, you bid him draw it -
from the bottom. If his card be a-
mong thofe you firft drew, you feparate
them dextroufly from the reft, place
them at the bottom, and then do as be-
fore directed.

RECREATION LXXVIIL p. 241

The numerical card. ,
The fixteenth card, in a piquet pack, is a
long card. You take feveral from the
top, and a perfon thinks of one of them.
‘You make the pafs, and he telling you
what number from the top his card was
.at, you count from that number to 16,
and draw afide the 17th, which is the
card. You then atk how many more
you fhall draw before the card appear,
‘ which
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which being done you throw down the
card.

RECREATION LXXIX. p.2q2
Divination by the fword.

Place a card drawn under the long card,
and then bring it to the top. Throw
the pack on the ground, and obferve
where the top card falls. A handker-
-chief being bound over your eyes, in
fuch manner that you canfee the ground,
you touch feveral cards with a {word, |
and at laft _ﬁk:it‘in the top card.

RECREATION LXXX. p. 243
The cards tlought on per force.

€everal cards are fpread before a perfon,
in fuch manner that only one is com-
plétcly vitible, and you obferve, care-
fully, whether the perfon fix his eye on
that card : if not, you make him
draw
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draw a card, and perform fome other
Recreation.

RECREATION LXXXI p.244
T he .tz:arg[mutaéle cards.

There are two cards of the fame fort, one
_of which is put at top, and the other
next the bottom card. You thow a
perfon the bottom card, and convey
it dextroufly away; then drawing off
the fuppofed bottom card, you direct
- the ptrfon to put it under his hand.
You next thuffle the pack, and bring-
ing the top card to the bottom, you
fhow it to another perfon, and convey
it privately away ; then drawing off the
next card you dire& the laft perfon to
_ put.it under his hand, and command
‘the cards under the two perfons hands
to change places, which they will ap-
pear to do. |

RECRE-




350 CONTENTS.

RECREATION LXXXII. p.246
The three magical partics.

A perfon draws the long card, and puts it
in any part of the pack.- You make
the pafs, and bring it to the top : then
divide the pack into three heaps, and
aftk him in which heap his card fhall be,
and at.what number it fhall appear.
You place the heap he names over that
at the top where the card is, and after
telling down the number of cards
named, you make the pafs, bring the

" card to the top, and turn it up.

RECREATION LXXXIIL p. 247
" The inverted cards. ,

- One end of all the cards of a pack are cut
-afmall matter narrower than the other.
A perfon draws a card, and wh en he
puts it in again you offer the othe; end

of
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of the pack: the cards are then' thuf-
fled, and as you turn them up, one by
one, -you diftinguifh, by the touch, the -
card he drew.

RECREATION LXXXIV.p.249
The card Jgfcawrefi by the touch or Smell.

A perfon draws the long card, puts it in
again, and fhuffles the cards. You pre-
tend to feel the figures on the cards, or I
{mell to them, and when you come to
the long card you turn it up.

RECREATION LXXXV. p. 250
| The incomprebenfible trét_z/j)gﬁtion.

A card of the fame fort as the long card is
put in an egg : you make a perfon draw *
the long card, and while he is breaking
the egg, you conceal that card. This
Recreation diverfified by offering feveral
eggs that each contain the fame card ;

: and
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and by a2 confederate, who kpows the
egg in which the card is put. ‘ '

RECREATION LXXXVL p.ags .
I’ ke card in the pocket-book. .

This is performed by the aid of a confe-
derate, who knows the card you have
taken from the pack, and concealed in
your pocket-book.

RECREATION LwwuwVIIL p. 252

To tell the card tjbat‘a‘ perfon bas enly once
tauched with bis finger..

You agree with your confederate on cer-
tain figns, by which to exprefs the fuit

- and particular card ; and you fix on a -
perfon to touch: the card who ftands
near your confederate.

RECRE-
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RECREATION LXXXVIIL p.254

To name feveral vards that two perfons
bave drawn from the pack.

You divide a piquet pack into two parts
by a long card, and fo difpofe the cards
of each part that you can eafily recol-
le@ them. Youlet a perfon draw two
or more cards from the firft part; and
put them into the fecond ; and in like
mananer, ano_thcr perfon draws from the
fecond part apd puts them into the firft,
and by fpreading the cards on the ta-
ble, you eafily diftinguith which cards
were drawn. ‘ ‘

RECREATION LXXXIX. p.255
The two convertible cards.
On the ace of fpades a heart is flightly
pafted, and on the ace of hearts a fpade.
You lay thefe two cards on the ground,

at the fame time flipping off the figures
Vor. IV. -~ Aa pafted
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pafted on theni, and defire twd perfons
to put each of them his foot on.one of
the cards, and ycu then command the
two cards to change places; which they”
appear to do. Method of performing
a fimilar experiment w1th a fingle card,

p- 256.

RECREATION XC. p. 257
: TZ)g Sifteen thoufand livres.

You take two cards like PL. XIV: Fig. 3.
. with an ace and five of dlamonds ; and
by placing thefe cards in different po-

fitions, you miake them-appear to be ei-
ther 3 or 15.

RECREATION XCI. p.259
The card -{{ﬁi'overed under the bandkerchicf. .

A 'per('on draws a card and puts jt in the "
middle of the pack : you make the pafs,
-and bring it to the top. Then throw-

mg
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-ing a handkerchief over the péck,' you
. take off the top card, feeming at the
. fame time to fearch among the cards.

RECREATION XCIL p. 260

To change the cards that feveral perfens
bave drawn from the pack.

You make the pafs, bring the top card to
. the middle, and let a perfon draw it :
. then make the pafs again, and bring it

to the middle, and let a fecond perfon
draw it; and fo for three or four more.
You after fhow the card to the fe-
~veral parties, feparately, and they all
acknowledge it to be the card they
drew. '

RECREATION XCIIL p. 261
Tse Jour’ irgﬁpara&lg kings.

The four kings and two other cards are
put at the bottem : one of the kings is
"Aaz drawa
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drawn and put at top; then the two
other cards are drawn and put in dif-
ferent parts, and when the cards are cut
all the kings will be together in the
middle.

RECREATION XCIV. p. 262
To tell the number of cards by their weight.

There are two long cards, whofe number
from the top you know, and by cut-
ting at thefe cards you tell the pumber
over them.

RECREATION XCV. p. 263

To difcover the card that is drawn by the
throw of a dre. |

The pack eonfifts of only fix forts of cards
repeated fix times, and at the bottom of
cach parcel is a long card. A perfon
draws one of thefe cards and puts it into
the fame parcel again. You cut the

pack,
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" pack, by the long cards, into fix heaps,
and giving the perfon a die, tell him his
card {hall be in that heap which anfwers
to the number he throws on the die.

RECREATION XCVL p. 26,

To feparate the two colours of a pack of
 cards by one cut,

The cards are prepared by cutting thofe
of one colour fomething narrower than
the others, as in a former Recreation,
and then you feparate the two colours
by one motion of your hands.

RECREATION XCVIH, p. 266
Tbe metamorphofed cards. |

Under a wide card in the middle of the
pack is placed two particular cards, and
two others of the fame fort at the top :
and between them two cards on which
figures are painted. You open the pack

Aaj ' et
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at the wide card, and let a perfon draw
one of the two cards and replace it :
you then dextroufly bring one of the
painted cards at top to the middle, and
thow him the change : you perform in’

_ the like manner with another perfon
and the two other cards.

RECREATION XCVIIL p.268"°
The cards in the opera-glafs.

At the end d_f an opera-glafs is a fmall
card, but which appears there of the
common fize : this card has figures on
both fides, either of which is vifible by
turning the glafs differently. You make
a perfon draw one of thofe cards from
the pack, and then fhow it him i in the
glafs.

RECREATION XCIX. p. 270
" The magic ring.

Under a large trét;fpafcnt flone in a ring
(Plate X1V. Fig. g.) is the figure of a
{mall
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fmall card and over it a piece of filk that
may be drawn afide; by turning the ftone
round. A perfon draws a fimilar card -
from the pack, and burns it. You rub
the ftone with the athes, and turning
it about, fhow the pcx:fon'thc card he

" burnt. | |

RECREATION C. p.271
- The card in the mirror.

A mirror is moveaﬁlc in its frame, which
isof thewidthofacard(Pl. XIV.Fig. 10.)
A part of the quickfilver is fcraped off
the mirror, -and a card-fixed over that
.part, which is'to be behind the frame.
This .mirror moves in a -groove, and
there are ¢wo ftrings that go from the
back of it, through the partition of the
~room. You make a perfon draw the
fame fort of card as that in.the mirror,
and put it in .the middle of the pack :
you make the pafs, and bring it to the
bottom ; then tell him to look in the mir-
Aagyg ror
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ror for his cﬁrd and while the confede-

rate is bringing it forward you fecrete
the card he drew.

RECREATION CL p.aj4
The marvellous vafe. '

A vafe that is placed on a bracket (Plate
XIV. Fig. 11.) has five divifions, in
three of which a fingle card is placed,
and in anothera pack of cards. There
is a ftring that goes through the three
fmall divifions down the bracket, and
through the partition.. Three perfons
draw from a pack three cards of the

. fame fort with thofe in the vafe, and
putting them in again, fhuffle the pack,
which you put in the fifth divifion. .
Your affiftant then makes the three cards
rife gently out of the vafe, by drawing
the ftring. You take out the other pack,:

. that you had previoufly placed in the
~fourth divifion, and fhow that the three
~ cards are gone from it, _

| RECRE-
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"RECREATION CIL p. 376
The divinatin® perfpective glz;*/.'v.

A finall table of numbers is placed at the

- end of a perfpe@ive glafs. You givea
perfon a pack of twenty-feven cards,
shat he may think on one of them.- You
then lay the cards down, fingly, in three

~ heaps ; afk theperfon in which heap
his card is ; and at what number it fhall
appear. ‘Then look at that heap thro’
the glafs, and according to the number
that ftands in the perfpeive againft
that he mentioned, you put that heap
cither at top, in the middle, or at bot-
tom : this operation you perform three
times, and then telling the cards down,
one by one, the card he fixed on will be
at the number he named. '

RECRE-
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RECREATION CIL p.280
The burnt writing reflored.

The infide of the cover of a memorandum-
book is rubbed over with foot mixed
with brown foap ; under this cover you
place a piece of paper, and give a per-
fon another paper, which he lays on the
outfide of the book, and writes what he
thinks proper, with a pencil you give
him, and that will not mark without
prefling hard on. it ; therefore as he
writes on the cover, the fame letters will

. be imprefled on the paper under it. You
~ direct the perfon to burn what he has
wrote, without thowing it ; and going
into anothér room to fetch a box, you
‘take the paper from the memorandum-
book, and put it in one fide of the box.

- You return to the room, put a blank
paper in the ather fide of the box, and
prefently after turning it dextroufly
over, you take out the paper on which

' : the
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the impreffion is made, which the per-
fon will acknowledge to be his writing.

'RECREAT10N<3V“pz&
The opague 6ox rendered tranfparent.

A perfon writes what he thinks proper on
a {lip of paper, the memorandum-book
defcribed in the laft Recreation , being
placed under it, and puts the paper in a
box, which he keeps. You put the
memorandum-book in the prefs men-
tioned in the 64th Recreation, and your
confederate takes it out and puts it-at
the bottom of a perfpective, which you
take out, and hdlding "it over the box
fee what is wrote on the paper, pre-
tending at the fame time to fee through
the top of the box. A fimilar experi--
ment with a counter that is taken out
of a bag, and another counter of -the
fame fort put at the bottom of a perfpec~
tive, p 284

'RECRE-
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RECREATION CV. p.28;

The trmg/;):yaélc" pieces.

Two guineas and two fhillings are ground
" to half their common thicknefs, and
then one of each fort joiried together.
One of thefe double picces is placed in
one hand, with the guinea upward, and
the other in the other hand with the
thilling upward : then by clofing your
hands you turn the pieces over, when
the fhilling and guinea appear to have
changed places

"RECREATION CVI p- 286
The geometric momy

A picce of pafteboard, in form of a paral-
lelogram, (fee the Fig .p. 286.) is divided
into thirty equal parts, ineach of which
is drawn the figure of a piece of money.
This parallelogram is cut into four parts,
and thofe parts, when formed into two

' figures,
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- figures, as in p. 287, contain the figures
of thirty-two pieces of mahey.

. f
RECREATION CVII, p.288
The penctrative guinea.

In a tin box, of the fize of a fouff-
| box, there are eight.more, . which go
into each other; they all fhut with a
hingé, and the laft is locked.. Thefc
boxes are placed in a drawer, and open.
You defire a perfon to lend you a new-
guinea, and mark it: this guinea you
flip into the leaft box, and clofe them all
- at once in taking them out of the draw-
er; then having another new guineain
your other hand, and which is fuppofed
to be the fame, you pretend to make it
pafs through the box, and convey it
‘away. You then give the boxes to any
one, and he opens them all to the laft,
of which you give him the key, and on
opening that box he finds the guinea he

had‘
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had . marked. This Recreation. im-
proved by flipping the key into a ftran-
ger's fnuff-box, or by a confederate,
. p- 290.

RECREATION: CVIIL. p. 290
. - The rufufiitated flower.

There is'a double tin mortar, and between
its two bottoms in avacuity (fee the Fig.
p- 291.) At the fide of this mortar is

“a {pring, by which the bottom is turned
round. Having placed a flower between

“the two bottoms, you take another of
the fame fort, and pulling it to pieces,
pound it in the mortar, which you then
hold over 2 lamp, that the flower Ynay
be reftored ; and at the fame time prefl-

~ing the fpring with your finger, the
bruifed ﬁarts defcend and the whele:
flower turns up, which you take out
and prefent to the company.

AN
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AN ARTIFICIAL MEMORY.

Methods of remembering numbers or
~dates by the vowels and confonants,
p- 293.—Words are to be remembered
by joining their initials to vowels and
confonants, and forming thofe combi-
nations into verfes, p. 294.

\

THE END.
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