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DESCRIPTION of the PLATE &

PLATE L p.8.

HE common air-pump. A, A, are two
‘brafs barrels ;. C, C, two px(’cons, working
in thofe barrels ; B the handle by which they are
worked ; G, G, the pillars that fupport the frameé
of the pump- whccl E:rewed on them by the nuts
F,F; HHisa brafs pipe called the fwan’s neck,
through which the air paffes, from ungder the re--
ceiver O O, by a fmall hole K, in the middle of
the brafs plate 11, to a brafs piece in the box DD,
from whence it is pumped out. L L L is a mer-
curial gage, that communicates with the re-
ceiver; N the ftop-cock, by which the air 13 re-
admitted, when neceffary.

PLATE IL p. 16

Fig. 1. The animometer, ABCDEFGH
is a frame of wood, fupported by the poft I;
QM a horizontal axis, that moves in the crofs
picces KH and LM, by meaas of the four faiy,
#b,cdyef,ghi on this axis is fixed a cone of
Wood MNO, by whxch the weight S is raifed :

. Vo, Iv. A o IK
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IK is 4 ratchet _whccl whofe teah afc taken by
theclick X, = .

Fig. 2. The circular hygromcter ABCD is
a fquare board ; at the point E a catgut is fixed,
‘that paffing over feveral " pullies, marked C; is
l_faﬂ:cned at the other end to the fpring FG, which
is regulated by the ferew I © At H'a brafs if-
" dented ruler takes the:teeth of the pinion K, whole
 axis goes through the board, and on the other fide
carries the index A that points to the dmﬁous oﬁ
the circle C.
Fig. 3, and 4. The perpendicular hygrometcr.

The circles marked C are pullies, over which paffes
 a ftring, that is faftened at A, and at the other end
Kas a weight F. * A piece of brafs is fixed .to the
ftring at G, and moves freely in the groove Hi ;
to this brafs piece, on the other fide of the board
is faftened an ind=x E, Fig. 4, which fhows the
' dcgrcc of moifture, by the fcale L.M: :
%h . 5. ‘AR a catgut thatis faftened ac S, paﬁ'es
. e pulley T, and has a weight at V, to the
' 'tOp of whlch is faﬁcned an mdek chzt pomts to

thc fCalc Z. '

PLATE 1r.. p4.6

, Fig t. Theair gun. ECDR' the outet’ bar-
_rel ; KA thei mner barrel ; SMNP ‘the - fyringe,
. by’ whteh the airis m_]e&ed’ﬁ\réugh “the'valve
. s TL arother valve, that'is-opened by’ the
' tnggcr ‘0, and the air then gets pehihﬂ the baﬂ
-t K
"7 Fig. 2. Thelock of this gun.
' Fig.




Lo TEE PLAT E S. iii
1 0 1723
. 4Exg 3. -The machine for ?mﬁmal rain and h%ﬂ
A A, &c. “the boards " that have holes fhrodgh
,whlch fhot paffes, D the axis on which the wheel
gurns. o
Fig. 4 The mamcal trec.”” A B CD the bok,
,that contgins the copper vefll FG, into which air
ds forced _by the fynnge MN, Fig. 5. Atlisa
xack, that lets the air into the hollow ftalk of the
.tree O, and from thence it paffes, by the ‘other
1/branches, which are hollow likewife, to the frdtt
and flowers.

'PLATE IV. p6s
o. - Fig., 1. CADB a vefle] of water, in which qne
“énd of the fyphon F is plunged, ard being ex-
. haufted of the air, the water runs out at the other
“ehd E,
©: Fig.2.. A fucking pump CD the px&on,
EF two valves that open upward, MN the water
i‘in the well, H the pipe by whichit runs out.
Fig. 3. The forcing pump. C a folid pifton,
GJDavalvc, ‘H the pipe for conveying the water,
in which is the valvé E, through which the water
is forced, by the pifton C, into the cx‘tcm F,from
whence it runs out. '
-1 Fig. 4o The lifting pump. BD is.an inverted
{ﬂ“ﬁ“n Pl#CGd in .the frame GEQHO; when this
59 {part .is ppi}:ed down the Watcr afcends through
5ﬁ£h¢ pxﬁon D, and when the framc is drawn up, it
flads forccd,.thmuoh the valvc C, and Lout ot the
cittern ac H,
c 32 v b
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v DESCRIRTION o

"PLATE V. p 78

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

‘Fig. 3. The compound hydrometer. Bis‘a
hollow ball, to which is fcrewed another ball 3,.
filled with mercury. In the ball Bis fixed a gra<
duated wire AC. . A is a fmall weight that makes
the wire defcend to different depths, according to'
the gravity of the liquors. : o

- Fig. 4. The hydroftatic balance. From the
point. A is fufpended the bar BB, to which hangs-
the balance 4, that is checked by the fpring 2z y,
fupported by the piece M. From the bottom of
- each fcale ¢ and 4, hangs a wire, that goes through
the table ; and to that from the fcalé ¢, is fixed
‘another graduated wire 75, at the bottom of which
is' a ‘weight L, and to that hangs a wire with a
fmall brafs ball g., T is an index, placed againft’
the graduated wire 9. At the end of the wire
that comes from the {cale 4 hangs, by a horfe-
hair, a glafs tube R. The ftring that goes over
the. poinc . & paffes down to the botrom of the
ftand, and is faftened to the fcrew SPy by whxch K
the balance is raifed or- lowcred

o 154 -
9 o A

P LATE VL p 84:
l°' 1. “The fcrew of Archlmedes ABa cy-, p
hndcr round which runs a pipe CD, whofe lower
end
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~ end is immerfed in the water;, D is the end of
the the pipe from whence the water iffues ; K the
handle, fupported by the piece 1K. ‘
. Fig. 2. The bydraulic fcoop. - B the: fcoom
~ A the point from which the handle C is fufpended.

Fig. 3. The balance: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 {prings ‘to return the balance. :

- Fig, 4, thows the manner in which the balahcev
moves, on the points C,

Fig. 5. The hydroftatic bellows. AB deF
‘two circular boards ; AE and BF the fides, which
are of leather; DC & pipe fcrewed into the board.

PLATE VIL p.oz.

;Fxg I. Tbe water-clock,  ABCD a glzﬁ
veflel, E a fmall glafs tube glucd in the veflel s
Gl another glafs tube, to which hangs a wclght'
La F the caver of the veffel.:

"Fig. 2, The hydraulic dancer.: AB a ﬁg.ure,
made of cork ; Ca hollow cone placed undcr the -
figure. L
Fig. 3. A hollow ball of eopper pla.ccd on tbe :
,eop of a fountain, ’

Fig. 4. The globular fountain. Aisa hnllow‘
globe of copper, fixed on the PIPC B, whofe orxﬁcc
Cisplaced over ajet. @ £

Fig. 5. The hcmnfphencal cafcade Ina hol+

ow" in‘vertcd conc A, is fixed a pipe B and thc .
Pidrer e i ‘ag ‘water

[
tose o



# DESCRIPTION: ior

watér that falls from. it ruas over the fide of the
cone 'C, in form of a hemifphere. - - .
-Fig. 6. The fame. piece reverfed, when it fomu
a fountain in the figure of a vafe. . :
Fig. 7. The water-fun. A is a hollow vcﬂi:k,
in the middle of which are 2 number of holes, and
the water that comes from the jet, on which it is
‘Placed, rufhing through thofe holes, forms: the
- refemblance of afun, as in the adjoining figure.
. Fig. 8. Several pieces, of the fame fort with the
‘laft, placed over each other, in a horizontal di-
setion, and all {upplied by the fame p'tpc. s

PLATE VIL p1of.

Flg. 1. The rcvolwng water-fun. A hollow
circle, in which there are feveral holcs, is fixed on
the top of a jet, and as the circle turns round the
water rufheg out of ‘the holes, as at A,

Fig. 2. The magic boule. A B a botle
‘filled with wine; CD a veflel ﬁlled with watcr 0

 the top of the bottle.
- Fig. 3. The marvellous veffel ; B the mouth of
--the veflel, which is filled with water and ﬁopped
and at thc bottom A are feveral holes. -

Fxo 4. The maoncal cafcade. ABC atin vef-

"'"-fcl that holds the water; DE a pipe fixed to the
" vefiel ; F,F,F, F, four {mall tubes throughwhich
* the water ﬂows ‘GH the bafon to receive it. *

" iRig: 5. The Ctrculatmg fourtain, - EC the box
“that’ contaihs . the - water 5 WBA ‘the bafon' in,

N 1.4.-;.' l:'.l'_w51ch
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which the fountain plays ; EX sthe leg by which
the water runs into the box D X3 Y Z the leg
through: which the air is forced into the box EC.

Fig.6. The comprefitd jet d'eau. A isa cop-

pet veflel, in ‘which is a pipe FE, and in that &n-
jother, G, that is fmaller ; H is a cock to-let out
she air, ..
.~ Fig. 2 Theallummated fountam AB a'nd Cb
are two cylindrical veflels, that are cenneéted by
the tubes H L., F B, - &c. and to each of thefe
-tubes candleflicks are fixed. AtG is a cock and’
an aperture, by which water is poured into tha
veflel CD.

Fig. 8. The folar foumam. ' GNS is a thin
hollow globe of copper. Through the leg C of
"the table A:B' palles a pipe that goes td V. - At
: K is a cock by whnch the fountain is ﬁopped.

FLATE IX pxzz

_ Flg 1. The cup of Tantalus . This cup is,
ﬁlled with waterto S, andat A is placed an image.

- that contains a fyphpn, which begms at one foor.
1of the image, goes up to his breaft, then down. to
" the other foot, and out at the battom of the veffl..
Fig. 2. The'fea.gage. . A B the gage bottle ;

. F f the tube, the lower end of which is immerfed
+-1p mereyry.;, GH is a pipe of brgxfsI that bas fe-
veral holes 10 3dmit the waggr .into the hoﬁde'
,AB; Ka weight. that hangs, by the (hank L in
o the, fockq; NyLisa largs, enwty ball, ﬁxcd 0
.. _the brafs tube H, ,
Fig..
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. Fig. g; ‘An inftruthent to be added to the fea~
gage, to meafure great depths. BCDF a hollow
metal globe,.to the top of which is fixed the long
tube AB: at the part D of the globc is joined a
fhort tube DE, that is to. ﬁand in the mercury
and treacle, :

Fig. 4. The dxvmg bell. AB the top of the
bell 3 D a glafs to admir the light; H a cock to,
let out:the foul air; LM a circular feat for the
divers to fit on ; C one. of the barrels by which the,
divers are provided with frefh air; F a diver dxf-;,
patched to fome diftance from the b<il,

Fig. 5. A diving-bell for a fingle perfon AB,(
the bell, funk by weights at D3 G, G, G, three
glafles to admit the light, which are defended by
the lids H, H, H'y FFF chains that. fupport the
rmg E on which the diver ftands, , . . . - -

¢ .PLATE X. p.164.

Fio' 1, and 2, "are papcrs cut through with -2
piercer, and behind them a light is placcd by
which they appear as 1llummauons .

fcr 3> 4, 5, 6, and 8, are other papers of the -

' ﬂlme fort as the laft ﬁoures, but thefe are to re-
volve on a wire wheel, as Fig. 7. '

Fig. g,is an 1llummatlon ‘where the fire ap=:
pears to proceed in different diretions, !

Fig. 10 A double revolving wheel of fire, thae'
atB proceedmg in a dlﬁ'erent dxrc&xon from that O
at A. B
' Fig. 11. The burning fountain, \‘A.BCD is a
copper veflel, in which is fixed the eolipile E, mh:: 3

o -
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has a cock at G, and a fmall pipe F, thb 2 wry
fmall orifice.: .

PLATE XL p.168.

Fxg 1. A wheel for reprefenting illuminations
in various dire@ions ; A, A, &c. are pyramids
that appear to turn on theu' centers.

Flo 2, and 3. The apparatus for cafcades of
fire. - “Fig ig: . 2, ‘the manner of piercing the paper..
AB an 3, 1s a paper rolled on a cylinder, -and.
as it is unrolied by the handle D the cafcade gnav

a

dually appears. ) L uid
(Fig. 4. The manner of reprefcnnng a cafcade

byafpxral . CoL
' PLATE XIL pzoo.“”"

“Fig. 1. The machine for the luminous orqcl;.
ABCD atin box. At M is a door in the back of
the box, where the lights are placed in it; L,
the opening in front, by which the obJe&s are
viewed. ,

Fig. 2. O P is double glafs, between which a

------

compofition is put; on the back glafs 'a px&ure
is painted, and on the front glafs a paper, dxvnded -

into 45 parts.’

Fig. 3. A pn{’ceboard divided ‘info 15 cqual
parts, fimilar to thofe in the laft figare.

Fig. 4. ABCD a tin box. KGHI its pcdeﬁa
in which, by thé door at L, a chafingdith is pfac‘cd. .

O aglfs ini‘the: fron of 'the box 5 s Raflower

placed in a tin tube.

Fig: 5. Thé bok for the marvellous portraxr, ,
A the'cover: of the box, Bits bdtfom, CD a falfe”
bottes, that draws out.
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Fig. 6. The grificial hand. . ‘This hand is
placeq on a pedc&al covered with a thin fuff; at
ST is an opening ; and atl, a rollcr, by which tﬂc
motion of the arm is facnhtated In the ]ower
ﬁgurc the elbow is joined to the piece F, thar turns
in two fcrews C and D; the end F goes through
a partition, and by that end an aﬂ’iﬁant moves the
arm.
Fig. 7. The tahfman ABC a trlanoular box;
"B a plate to bé put at the bottomof the box 5 Q.a
“copper triangle to be placed under the top of the
“ box, and faftened to the knob O.

. . PLATE XIL p. 228

an 1. The box for the fyblls. AB a hollgw
pedeftal; C a box that communicates with the
pedeftal.  In che divifions of the circle M are the -
figns of the zodiac, and the names of the ,daysﬂof
~“the week. _Ois an index that turns free]y on its
center, and between ON is an opening into -chc'
- pedeftal, in which moves the bept index R. Pisa
- pully whofe axis is directly under the center of the
- dircle M. S and T two rollers, apd at the end of
'Tisa pulley V. X.is a {mall pulley, round
. iwhich goes a ftring 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. "AB a hole, in which

the cylinder G, Fig. 3, is to be placed. D the
top of the cylinder.
P Flg 4. The box for the incomprehenfible
writing. DE, Fig. 5,thowsthe infide of the top
of the box; L, Fxg 6, a plate of copper, to be
ptaced in the part D of the top of the box.
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Fn .6, is'a ﬂxp of paper GH, of the fame fize
Wwith the bottom of the foregoing box ; at each erid
' of thls  paper.is wrote the name of a card, - i°
Fig. 7. The oracular mirror. ABCD the mit-
“ror, which is n;oveablc in the frame, and is feen un-
der the glaﬁ'es placcd in the fmall circles.

PLATE XIV. P 274
o X

g an 1,-and 2, The difpofition of the ﬁncrcrs in
makmg the pafs.
Fig. 3, 4, 5, and 6. The cards for the fifteen
thoufand livres,
Fig. 6,4,and 8. Cards for a recreation fimilar
“to the laft,
* Fig, 9. The magic ring. :
=i ‘Fig. 10. Thecard in the mirfor. B the part
"of the glafs where the quickfilver is fcraped off,
_ ’and the card’ appears. CD and EF the grooves
7"in which the mirror moves.
L 2 "Figi f1.~ The marvellous vafe. AB the fgc—
= tion bf the vafe : ¢ d e f the divifions in - which
"othe cards are placed; H the point to which a
biftring is fixed, that goes down the three fmall.di-
b wﬁons ‘under the pulley I, through the bracket.L
> and comes out behmd zhe pamuon M . d

rv: ,,' L ' ' e, [T S n .A T I O'NAL
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RATIONAL RECREATIONS:

PNEUMATICS.

DEFINITIONS.

I. /P VHE atmofphere is that body of
air which every where fur-
rounds 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-
nerally in form of a fyringe, to force a
greater quantity of air into any veflel than
it naturally contains.

Vo..IV. ~ B . 4'The
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' i The animometer is an’ mﬁrument

that ‘meafures the firength 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 cokl of the air, and of
Othcr bodies.’

7 The barometer fhows the dlﬁ'erent
-weight of the air at different times. '

N

Y

APHORISMS.

" 1. The air is an elaftic, ponderating,
compreflible, and expanfible fluid, that is’
fenfible only to the touch. -

2. The elafticity of the air is increafed
. by heatand decreafed by cold ¥, * .

.;.® This is proved by the common cxpciimqnt
~‘of tying the neck of an unflated bladder, and lay-
. ing it before the fire : for the heat, by expandmg
. the fmall quantity of air in the bladder, will ex-
= tend. it to the utmoft firetch, and .at laft burft it,

1. with 2 loud report.  But if after ;he bladder be-

comes diftended it be carried into the cold it will
.rimmediately refume its flaccid form.

3- The

)

I
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3 The welght of the air is {o fmall as
not to be percelvcd but in large quan—
tmes *

4 The rarefa@ion and condcufatlon of
the air, are indefinite t.

'* A gallon of air weighs one dram, ncarly.
:A column of the atmofphere, whofe bafe in a fquare
inch is equal to 151b. confequently, the {urface of
<& mag’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 counteralted by the air within the
human bedy s which, though fmall in quantity,
is, by its fpring, fufficient to balance the exter-

“wmal air. .

. @ fpace lefs than —
"take up if left at Liberty ; and as the common air

'+ Mr. Boyle found that the air near the furface
of the earth is _compreﬂ'ed by its own weight, into
part of the fpace it would

;ooo

may be comprefled into ;' of its patural fpace, it
follows, that the air may occupy a fpace 780,000

"‘tindes greater at one time than another. Dr, Gre-

“gory has fhewn, that if a 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 fphcre of

%5

Satura.

B2 . 5 Air,

I
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5 Though air is grcatly condenﬁblc by
cold, it cannot be congealed.

6. Air is neceflary to animal exiftence *.

7. Aduft air, that is, futh as has pafled
through the fire or a heated tube, will not’
fupport animal life f. |

8. Air is contained in almoft all bOdlCS,‘
and may be produced from them f.

* 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-
feQs of every kind, and fith, live in the exhaufted
receiver.

+ Ananimal put into a receiver filled with burnt
air will expire immediately. Live coals and can-
dles will lxkewxfe go out when put in fuch air.

t Air is produced from bodies by their diffolu-
tion, that is, by fermentation, diftillation, and
fimilar methods. The quantity of air produced
from bodies is very different.  Yellow wax con-
tains one-fixteenth, coarfe fugar one-tenth, oyfter-
fhells and muftard-feed one-fixth, heart of oak
one-fourth, peale, dry tobacco, and Newecaftle
coal one-third, and the calculus humanus, or ftone

. found in the human bladder, one-half, of their fe-
~ veral weights.

7 : . 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 miles 1.

12. Wind is nothing but a current of
air.

13. The velocity of the wind is from &
to 60 miles in an hour§.

. ® This is proved by the bell in the receiver
of the air-pump, as will be feen’ in the Re-
greations.

+ At the height of 42 miles the air is computed
to be 4096 times more rare than at the {urface of the
earth, -

.1 As the air l:ecomes centinually more rare
as its diftance from the earth increafes, it is im-
poflible to determine its exat heighe, Wy by dif-

- ferent experimentsy efpecially by obferving the du-
ratiop of the twilight, it may be reckoned from 45
4050 miles.

. § It muft be a very firong wind that goes 6o
;_niles in an hour. The velocity of the wind, ata
medium, may be reckoned 12 or 15 miles per hour,
If a perfon go the fame way with the wind, and

- Withan equal or greater velocity, he will not know
B 3 ' there
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THE PNEUMATIC APPARATUS

&

e

St

F all the pneumatic apparatus the air«'

~ pump is doubtlefs the moft important,
and that as well from its entertainment

as the elucidation it affords to tlus branch'

of {cience.

The conftru@ion of the common airs
pump”is as follows. A A, Plate I res
prefent two brafs barrels, in which the
piftoris C Ca&. ' The brafs pipe H H is
called the fwan’s neck, through which the
air paffes from under the recciver OO,
by a fmall hole K in the middle of the
‘brals plate 1, on the top of the pump, to

there is 3ny wind ; while another going againft is,
or with a lefs velocity, will perceive it very fenfibly.
Dr. Derham found by repeatedly obferving the
- fpdce pafled over by a feather, with a half fecond
. watch, in the 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 thoft
veirement wind, as that in November 1703, dees
“mot exceed 50 or 6o miles per hour,
a braly
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a brafs piece iﬁ the box D D/- which being

perforated likewife to the middle point

under each barrel, tranfmits the air, ‘by a
bladder valve, to be pumped out.

.'The mercurial gage which communi-

cates with the receiver, is marked L LL.
The flop—cock N, ferves to re-admit the

\

air, when neceffary. B is the handle or

winch for working the pump. GG are
two .pillars, fupporting the frame of the
p,ump—whecl,'which is {crewed upon them
by the two nuts E, E. The ufe of the
other parts will readily appear from an in~
fpection of the figure, . |

N s
~

- The op,e'ration.of this machine de»pcnd,o

on the elafticity of the air; for as the
pump works, the air in the receiver be-
comes expanded; by which mean part of
"t is forced into the barrels of the pump,
“and iscarried off. By contmually working

, the pump in this manner, the receiver 1{

~gradually exhaufted : but thc ;nr can never
., : B4 VR
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be totally drawn out, fo as to leave a per--
fe@ vacuum ; for it muft be remembered,.
that the air is exhaufted and pufhed out by
the {pring of that which remains behind ;.
therefore to exhauft every particle, the laft

muft be expelled mthout an agenf Whrch
is anurd

¢ Such is'the conftrucion of the common
air-pump; but there is another; invented
by Mr. Smeaton, by which a purer vacyuni
is obtained, and-which alfo a@s as a cons
denfing engine. There is, moreover, what
they callaportableair pump,whichis 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 A, B, C, D,
E, F, G, H, (Plate II. Fig. 1.) be an
open frame of wood, firmly fupported by

. thepoftI. In the crofs pieces HK, LM,

is moved an horizontal axis QM, by
means of the four fails, a2 4, c d, ¢f, g 4
expofed to the wind in a proper dire&tion.
Upon this axis is fixed a cone of wood
MN O, upon which, as the fails move
round, a weight S is raifed, by a ftring
on its furface, proceeding from the fmall
to the largeft end NO. Upon the great
end, or bafe of the cone, is fixed a ratchet-
wheel [ K, in whofe teeth 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
eftimate the variable force of the wind,

becaufe
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becaufe the force of the weight will con-

tmually increafe as the ftring advances on
the conical furface, by alting at a greater ”
dlﬁance from the axis; and therefore 1f

fuch a welght be put on the fmalleft part
at M, as will juft keep the machine in

equilibrium, with the weakeft wind; asthe
~ wind becomes, fironger, the weight will

be raifed in proportion : and the diameter

of the bafe of the cone N O, may be fo

large, in comparifon of that of the fmaller

end or axis at M, that the ftrongeft wind

fhall but jult raife the weight to the great

~end.

Let the diameter of the axis, for exam-
ple, be to that of the bafe of the cone N O,
as 1 to 28, Then if S bea weight of ong
pound on the axis. at M, it will be equiva=-
lent to 28 pounds, or one-fourth of a hun=
dred weight, when raifed 'tof the grciteﬂ:'
end. Therefore, if when the wind is
weake(t it fupport one pound on the axis,
it muft be 28 times as flrong to raife the

weight
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Wexght to ‘the bafe of the cone. It follows,
that if a line of 28 equal parts be drawn
on the fide of the cone, the firength of the
wind will be exprefled by the number on
which the ftring fhall at any time hang.

The ftring may, moreover, be of fuch a
ﬁze, and the cone of fucha length, that
there may be 16 revolutions of the ftring
between each divifion of the fcale on the
cone ; by which mean the ftrength of the
wind will be exprefied in pounds and
ounces.. If ftill greater accuracy be re-
quired, let the periphery of the cone’s bafe
be divided into 16 equal parts: then,
wherever the equilibrium happens, the
firing will leave the conic furface againft
one of thofe divifions, and confequently -
thow the force of the wind to a dram aver-
Bupoife weight.

THE
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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 pieces 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
axes. At E fix one end of 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 G H, which
is to be adjufted by the fcrew I, fo as 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 teeth,
which are to take thofe of the pinion K,

~whofe axis, which is in the center of the
"board, pafles through it, and ftands 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 C, Covex
that fide of the board on which are the
‘pullies, with a cloth. .

As the drynefs of the air will contra&
the catgut, which is near fix feet long,
and the moiflure extend it, by means of
the fpring the brafs ruler will afcend in
the firft ftate, and defcend in the,other,

and by its motion will neceflarily turn the
pinion and index.

To regulate this hygrometer, the circle
C being divided into 60 equal parts, as
in the figure, choofe a4 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 fpring 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
IL. Fig. 3.) let a catgut pafs over the
eight {mall 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 grcove H I, and to the
end that is on the other fide of the board,
fix the index E, Tig. 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, and
no fri¢tion of teeth, and it is more eafily
conftru@ted; nothing being here neceflary
but to adjuft a proper weightto the end of
the firing, 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
tonftructed as follows.. Let RS, Fig.: s,
bea catgut or whipcord that goes from
one end of a room to the other, near the
cieling, and pafling over the pulley T, de-
feendsin a corner of the room to V, where
1t i8 faftened to a weight fufficient to keep
it - always ftretched. This weight is to
‘hang free from the wall, and there is to
be faftened to it an index X, which points
to a {caleof wood or paper Z, thatis placed
againft the wall. As this hygrometer has
no other friQion than that of a fingle pul- -
~ ley, and may have, in a fmall room, 18 or
20feet of firing, it is certainly more eligible
than either of the foregoing; and perhaps,
than any of the numerous and compli-
.cated hygrometers that have been invented.

" THE
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THE THERMOMETER,

T HE figure of this inftrument, as well

as that of the barometer, is too well
known to need defcription. It will be fuf-,
ficient here to thow their conftru@ion, and
the principles on which they act.

As the thermometer is defigned to fhow
the degrees of heatand 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-
meters anfwers very well for common pur-
poles, but in great degrees of heat, as that
of boiling water or oil, or melting metals,
the fpirit will burft the tube; and in a
‘greatdegree of cold it will freeze. 'This,
therefore, was foon reje@ed 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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toes. 'This fort of thermometer was con-
mntly ufed by Sir Ifaac Newtor, and with
this he meafured the comparative heat
of beiling water and {pirit of wine, and
of melting wax; tin and lead; beyond
which it does niot appear to have been
tried:

Theie was fill wasiting 4 thermometer
that would meafre 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, whieh is the freezing point,
and is extended to any degree of heat at
pleafure, This thermometer is fhort, may
be put in 4 cafe, and carried conveniently
in the pocket. It was this thermometer
the great Boerhaave conftantly ufed, in
his chemical and other experiments. We

forbear any further defcription of the
Vor. 1V. C. manneg
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manner of confiru@ing this inftrument,

as it cannot be performed to a due degree
of accuracy, but by an able workman.

THE BAROMETER.

HIS infirument, when propetly con-
ftruted, is the moft generally ufeful
of all the pneumatic apparatus. The baro-
meter is frequently called the Torricellian
tube, from its inventor, an Italian, and dif=
ciple of the renowned Galileo, named Tor~
ticelli ; who, confidering that a column of
water of about 33 feet, was equal in weight
to a column of air of the fame bafe, con-
cluded, that a column of mercury of about
29 inches and a half would likewife be
equal toa 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 18
now the common barometer.

- The principal defe& in the common ba~
rometer is thc ﬁnallncfs of the bore’ of the
v tube,
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tube, which occafions the mereury to.ad-
here to its fide, and not rife and fall with
the neceffary frcedom. Therefore, pro-
“cure a 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 innet furface muft
be perfe@tly clean, and that it may be fo,
juft 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 "I_nercury, which you may fquééze
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, fill holding your finger
under it, till it 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
- dnches, according to' the ftate of the air,

Cz2 it
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being very rarely lower than 28, or higher
than 31 inches. Therefore if a fcale of
four inches, divided intotenths, be placed

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

"Fhough the fcale be only divided to
‘tenths of an inch, yet if there be an index
from the fcale to thetube, as is commonly
pradifed, the eye may diftinguith to the
20th or 4oth 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 Nonius divifion,
which is 2 fmall plate fo contrived as to
flide over the graduated plate or feale, 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 dlvxﬁons of the fcale.
" Now, this Nonius is divided into ten
equal parts, which are together equal
to. elwwen divifions of the feale, 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
ghem to two and two-tenths three of them
" to three and three-tenths, &c. Whence
it is eafy to conceive, that if the Nonius
index points between any two divifions of
the fcale, you need only look back to feg
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,
thc bundred parts of an inch, o

: 'I'he barometer may be 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,
h or 100 feet, muft be equal to one-tenth of
an inch of mercury, Confequently if a
‘barometer be carried up any great emi-
_mence, the mercury will defcend one-
tenth of an inch for every 100 feet the bas
‘ romcter afcends. , :

'C3  Bat



22 RATIONAL _

‘But the great ufe of'the barometer;’
when well confiruéed, is that of predléhng
the future ftate of the weather, for feveral’
hours, and fometimes days, prccedmg 3
though not to a certainty, yét‘ in many
inftances to a great degree of probability
in order to obtain this defireable ‘end, ob-
ferve the followi ing rules. '

Firﬁ, The rifing of the mercury prefages
in general, fair weather ; and its fallihg'g
foul weather. 2. 1In very hot weather, th¢
falling of the mercury fén'cﬂxéws"thunder.
3. In winter, the rifing portendsj fro’ﬁé
and in a continued froft it foretells fnow.
4. When foul weather happens foon after.
the falling of the mercllfy, expe&t “but
little of it; and fo, on the contrary, of fair '
weather. 5. But when the mercury con-
tinues to rife for fome time before the foul
weather is over, expe& a continuance of
. fair weather to follow, 6, In fair wea-
ther, when the mercury continues to fall
before rain comes, th¢n exped 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 weather, as its mo-
tion up or down. Thercfore to know
whether the mercury be a&ually rifing or-
falling, obferve the following rules, 1. 1If
the furface of mercury be convex, itis then
riiing. 2. If the furface be concave, it is
then finking. 3. If the furface be plain,
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 aninch,
ahd if it be growing lighter it will fink the
{ame {pace,

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

Cs of
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the atmofphere, or the height of places,
may be more eafily obferved; fuch as the
diagonal, the re¢tangular, the wheel, and
pendant barometers, &c. which are in ge-
neral attended with fome peculiar advan-
tages and fome defetts. But for general
ufe, the common barometer, efpecially with
a Nonius divifion, is perhaps of all others
the moft eligible. . ' ‘

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 where the experiments are made;
and to let_the pipe, called the {wan’s neckz
be carried through the frame of the table
on which the receiver ftands, and commu-
picate with the other parts of the air-
pump in an adjoining room, after the fame
manner as in the articles of ele&ricity and
magnetifm. By this method the recrea-
tions will be heightened by the pleafure of
furprize ; a pleafure that many people ﬁm§
mu.ch greater than they areable to exprefs,

: R E CRE:
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RECREATION L
The bottles é}'o.ée by air.

AKE ahottle that is fquare, not
' round or cylindrical ; and if it be
fmall, the glafs muft not be thick, Screw
this bottle on to 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 yery fmall
parts, ' |

‘The fame effe&t may be produced by
the fpring of the air, in the following
manner. Seal the mouth of a bottle fo
clofe tha_t not the leaft air can come
out, and place it in the receiver; then
as the air is drawn off from its furface,
the {pring of the included air will a&
againft the fides of the bottle, and will
- con=
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- continually increafe as the air in the re-
ceiver becomes more- rarified, till at laft it
burft the bottle in pieces.

A fimilar effe& is produced by laying
a plate of glafs on the top of an open re-
cciver, and exhaufling 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 fquare inches, the weight on his
hand will be equal to 60 pound. This ex-
periment is not attended with any pain in
the perfon’s hand.

RECRE-
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" RECREATION I
The brafs /ze”)ﬁ/:ere:.

TAKE;tV{fd kemifpheres of about fourv

- inche$ diameter, and whofe circumfe-
rences 'c’xa&iy fit each other. Now, when’
they are are placed together, and the air is
exhaufted from their cavitiés, the internal
fpring being taken away, they will be
prefled 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, the
fum will be 1 87 pounds and a 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 gqther, 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. - R

RECRE-~
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RECREATION IIL
Water borled 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 ﬁrﬁ'very fmall, 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 let into the re-
ceiver, when it will immediately ceafe, and
the water become quite motionlefs,

-

" RECRE-
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RECREATION 1IV.
The aerial bubbles,

AKE a piece of iron, brafs, ﬁone, or

any other heavy {ubftance, and putting
it in a large glafs with water, place it in
the receiver. The air being exhaufied,
the fpring of that which is in the pores of
the {olid body, by expanding the particlcs,
will make them rife on its furface innum<
berlefs globules, which, -refembling the
pearly drops of dew on the tops of the
grafs, afford a very pleafing appearance.
On letting theair into the receiver all thefe
aerial forms immediately difappear.

RECREATION V.
The floating fRone.

TO a piece of cork tie a fmall ftone, that

will juft fink it, and putting itina
veflel of water, place it under the receiver.
~ Then exhaufting the receiver, the bubbles

of
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of air which expand from its pores, atid
adhering to its {urface, will render it, toge-
ther with the ftone, lighter than water, and
confequently they will rife to the furface

and float. )

RECREATION VL
The withered fruit reflored.

TAKE a fhrivelled apple, and placing
it under the receiver exhauft the air.

Theapple will immediately te plumped up,

and look as fair as when firft gathered.
. For the preflure of the external air being’

taken off, the expanfion of that containcd

within the fkin of the apple will extend it

to the utmoft, fo as fometimes to make it

burft. This reftoration, however, is mcre-

ly apparent, for the air is no fooner let

into the receiver again, thanthe apple rc-

turns to its former withered flate.

RECR E-
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RECREATION VIL
The vegetable air bubbles.

UT a fmall branch of a tree with its

leaves, or part of a fmlall plant, in a
veflel of water, and placing the veflel in
the receiver, exhauft the air. When the
preflure of the extcrnal air is taken off,
the {pring of that contained in the air vef~
fe's of the plant, by expanding the parti=
cles, will make them rife from the oriw
fices of all the veficls, 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 fubflance.

RECRE-
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RECREATION VIIL
The mercurial rod;

"T"AKE a piece of ftick, cut i‘t ‘everi
at each end with a penknive, and im=
merfe it in a veflel of mercury. When the
air is pumped out of the receiver, it will
at the fame time come ot of the pores of
the wood, through the mercury, as will be’’
vifible at 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 poflefs the
place of the air,

When the rod is taken: out and \'Neighed;’
it is found to be feveral times heavier than
before, and has changed its colour, being:
nowall over of a bluifh hue. If thisftick
be cut tranfverfly, the quickfilver will be
feen to glitter in every part of it.

RECRE«
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RECREATION IX.
The myftical bell.

FIX a {mall bell to the wire that goes

through the top of the receiver, and
fhaking it by that wire it will be diftin&ly
heard, while the air is in the receiver,
if it be not very thick. As the air is ex-
haufted, the ringing becomes gradually
weaker, and at laft, how much foever the
bell be thook, the leaft found cannot be
heard. But when the air begins to enter
again into the receiver, the found becomes
prefentlyaudible. This experiment proves
that air is the medium of found.

RECREATION X
Feathers heavier than lead, -

T one end of a fine balance hang a
- pieceof lead,and at the other as many
feathers as will keep it in equilibrium. Then
Vor. IV, D place
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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 the 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 hydroftatics;
for when both bodies are weighed in air,
each lofes the weight of an equal bulk
of air; confequently the feathers will
lofe 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 V
will neceflarily preponderate.

RECRE-
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RECREATION XI,
- The felf-moving wheel,

AKE a circle of tin about ten inches
diameter, or of any other dimenfion

that will go into the receiver, and to its
circumference fix a number of tin vanes,
each about ‘an inch {quare. Let this
wheel be placed, between two upright

‘pieces, on an axis whofe extremities are -

quite fmall, fo that the wheel may turn,
in a vertical pofition, with the leaft force
pofible, Place the wheel and axis in the
receiver, and exhauft the air.  Let there
be a {mall 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
dire&l'y over the vanes of the wheel.

When the air is exhaufted from the re-
ceiver, open the cock juft mentioned. A
current of air will ruth againft the vanes

D2 of
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of the wheel, and put it in motion; and

the velocity of its motion will increafe
till the receiver is again replete with airs

If the pump be kept continually work~
ing, after the air is exhaufted, the motion
of this wheel may he regarded not only as
fpontancous, but pérpctual.

RECREATION XIL
The animated figures.

ROVIDE nine, twelve, or any number
you pleafe, of hollow cylinders, about
nineinches long, and one and a half or two
inches diameter. Let the bottom of each
of thefe eylinders be clofed, except afmall
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 {pring,
and over it the figure of a man, woman,
or what elfe you pleafe. Thefe figures

fhould be all different, and in different at«
titudes,
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gitudes, and of fuch a fize that they may
completely enter the cylinders.

Place al the cylinders ia a circular frame
of wood, and having pufhed 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

‘pifion. Then place the frame in the re=

geiver, and exhauft the air.

When the weigf&t 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 friGion, 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
1sagain let into the receiver, they will, in
like manner, retire to their feparate
partments.

D3 B
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If the arms and legs of the figures be
inflated with a due quantity of air, when
the preflure of thatin the receiver is taken
off, they will be extended, and may be
made to afflume any attitude required ;
and when the air is again let into the re-

ceiver, they will refume their former
pofitions.

RECREATION XIII,
The artificial halo.

LACE a candle on one fide of a re-
ceiver, and let the fpetator 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 gbout the moon
in a hazy night.

RECRE-
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RECREATION XIV.
The mercurial fhower.

{EMENT a piece of wood into the

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

RECREATION XV,

The fountain in vacuo,

TAKE a tall glafs tube, hermetically
fealed at the top and at bottom, by
means of a brafs cap, {crewed on to a ftop
cock, and that to the plate of the pump.
When all the air is exhaufted the cock is
turned, the tube is taken off the plate
D 4 , and
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and immerfed ‘in’ a bafon of mercury of!
water : them, 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 pleafing ap-
pearance.

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

RECREATION XVL
- The air-gun.

THERE are two forts of air-guns, the
"~ common, and what js called the may
 gazine air-gun.
B VA

The common air-gun is made of br;d's;i
and has two barrels, Plate III. Fig. 1,
and 2, The inner barrel KA, has a fmalleg

; j. - '.,~ o ' go{?
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pore than the other ECDR. 1In the flock
of the gun there is a {yringe SM N P, by
which the air is injeCted into the cavity, be=
tween the two barrels, through the valve
NP. The ballK is putdown the fialler
barrel with a rammer, as in other gune,
At T L 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
ppening and fhutting the valve, one charge
of condenfed air will ferve for feveral dif<
gharges, which are effected by meansof
the lock reprefented in Fig. IL

In the magazine air-gun there is an ad-
ditional barrel of a ferpentine form, which
holds ten or twelve balls, that are brought
into the fhooting barrel fucceffively, by
faeans of alever, which is called a hammer,

- | . RECR Ea
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RECREATION XVIL
Artificial rain and hail.

1\/IAKE a hollow cylinder of wood

(Pl. III. 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 about one-
fixth of an inch. You are to obferve
that thefe boards are to be placed oblique=
ly, as in the ﬁgurg. ‘

In this cylinder put four or five pounds
of leaden fhot, of a fize that will eafily
pafs through the openmg you have left,
Let it turnon the axis D, and be fupporte
ed by the foot C.

¥ When this machine is intended for a theatre
it muft be conftruted much larger.
The
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The found of this machine when in

motion; will ftrongly reprefent that of

i'ain, and will increafe with the ve-

locity of the motion. To produce the

found of hail, a larger fort of fhot muft
be ufed.

RECREATI ON XVIIL
The magical flowers and fruit.

MA KE a box ABCD, (Plate IIL
Fig. 4.) of about fix inches every

way. In the middle of the top AB, let
there be a hole,'through which is to pafs
‘the neck of the veflel E, that i3 a kind
of hollow copper fphere, 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. To the part next F there is to be
foldered the tube H, about half an inch:
in diameter, through which is an aperture
of a quarter of an inch: this tube muft alfo
pe PlCt‘CCd horlzontally, by an opening of
onew
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one~third of an inch at I, to ddmit a cock,
the key of which muft extend to the out~
fide of the cafe; it thould alfo have a fmall
aperture of about one-tenth of an inch, to
let out the air that is to be comprefled in
the veflel E, as we fhall now explain.

To force the air into the hollow veflel
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 {o that by the alternately-
~ thrufting in and drawing out of the pifton,
the air may be firongly condenfed in the
veflel E, o |

To the extremity of the tube H there
is to be fixed the little tree O, which is
compofed of four or five fine branches of -
copper P, Q, R, S, that proceed from
the trunk O. Thefe branches are to be
hollow from one end ta the other, that the
air which entersat the bottom may extend
itfelf to the top. To thefe branches arg .

to
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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 parchmernit,
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 is 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. Theré
fhould be a glafs cover to the whole,which

will
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L

will prevent any one from touching it}
and the top of the box may be eovered -
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 with-
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 rcplaced' 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 veflel E.
Matters being thus prepared, you intro=
duce thebox and tree,covered with the glafs;
and make the company obferve, that in its
prefent ftateit bears neither flowers nor fruit,
and tell them if itbe their pleafureit fhall in-
' ‘ftantly
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flantly 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-dith with hot coals, thatis 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&t as the condenfed air in the
other veflel.

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

HYDR O«






SN XK 00 AR R I I,
HYDROLOGY.

AN R AR AR AN,

Vor.1V. E HYDRO-







[ 5t 1°
HYDROLOGY.

DEFINITIONS

I. YDROLOGY is that part of
H phifiology which explains the
v properties of water. It is ufu~
ally divided into hydroftatics and hydrau~
lics; the former 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 cén-
veying water from one place to another *.
2. A fiphon is a bended tube, commonly
of a form nearly refembling half an elipfis.
3. Avalve 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, ‘
E2 opening
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opéfﬁné 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 cylinder, and frequent-

ly containsa valve. \

. 5. The hydrometer is an inftrument

conftructed to find the fpecific gravities of

fluids. ' o

" 6. The hydroftatic balance is contrived

to thow the fpéciﬁc gravities of fluids, and

of folids, by Wcighing them in fluids.

APHORTISMS  °

1, Water is a fcentlefs, tranfparent, co-
lourlefs fluid ¥, which, with a certain de-
gree of cold, turns to ice,

* Though ﬂuidity be commonly regarded as an
eflential property of water, yet many philofophers,
particularly Boyle and Boerhaave, confider it as an
adventitious circumftance, produced by a certain
degree of heat, and affert its natural flate to he that
of a cryftalline, as when in ice. ‘

2. Water
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2. Water is one of the conftituent parts :
of all bodies *.

"3 All ﬂulds, except 4ir, are mcompref-
fiblet. - ‘

4. Though water is lefs dlaphanous
than air, it is more pénetrative, -as it wxll'
.pervade bodies that air will not }. '

5. Water diffolves fome bodies, as falts,
and conglutinates others, as bricks, ﬁones, |

bones, &c.
6. Water, in it natural ftate, contains

» This is proved by diftillation, fot the dryeft
woods, earthis, bones, and ftones pulverized, con-
ftantly yield a certain quantity of water. It has
been found by experiment, that the water contain-
ed in a eertain 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 goid, and cover the fur-
face of the globe, in the form of a fine dew. This
is called the Florentine experimenti :

1 This is evident from its paﬁing through the
pores of a bladder. . ‘-

E 3 o the
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the three other olcments, ﬁre, earth, and
air ¥, )
Te The water, in feveral tubes thatcom-
municate with each other, will ftand at the;
fame height in all of them, whether they-
be fmall or Lgm.eat, perpendicular or ob-,
lique. ,
8. The furface of water contained is a

veffel will always. be even, and parallcl to
the horizon .

. g. In a veflel of water the preﬁ'urq 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 dxametevof
the veflel.

* We have already faid- that water Swes ity
fluidity 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. From the laft
element it is fuppofed that p}ants derwe all' the
nourithment they receive by means of water.

+ In large bodies of water, as the fea, or great
lakes, the furface will not be plain, but fpherical, as

amaking a part of the furface.of the terraqueous globe,

10. The
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RECREATIONSE
- $o. The préffiare of & Auid wpwird &
equal to its preflure downward, at any
given depth*.
i1. The bottom 4rid fides of a veffel are
preffed by the flaid it cofitains o propoi-
tion to its heighty witliout any regand to
the quantity.
12. If fluids of different gravities be cons
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 if quickfilver, and will remaih
at the bottom, if it be fo contrived that non¢ of the
Buid can get undet it. On the contrary, the hea-
vieft folid may be fufpended in the lighteft Buid;
if the fluid be of a fufficient depth, and be prevent-
<d flom prefling on the top of the folid. This
is commonly proved by putting a guinea in a
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, if
.you put the tube down in the water to about nine=
‘teen times the thicknefs of the guinca, and let the
ftring go, the guinea will not fink, but be fuftained
by the preflure of the water under it, which is there
Jgreater than the gravity of the guinea. o

E 4 reft
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reft in proportion to their fpeciﬁc g;a.
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
tdp; but if it be of the fame gravity, it will
neither fink nor {wim, but remain fufpend-
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 preffed on
all fides.

15. Every folid immerfed in a fluid,
lofes fo much of its weight, as is equal
to the sweight of a quantity of that fluid
of the fame dimenfion with the folid *.

* It is on this aphorifm that the hydroffatic ba-
lance is founded ; for if every folid, on being im-
merfed in a fluid, lofes 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
proportion of its weight it will lofe: therefore, if

: two
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t6 The - fluid acquires the wexght the
fohd 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 latter is
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
Jatter. A ‘

“THE
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THE HYDROLOGIC APPARATUS..

AMONG 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 Fig. 1.)
be immerfed in the veflel of water ABCD,
and the air fucked outat E ¥, the preflure of
the air upon the furface of the water in
the veflel will force it up the vacuity in the
pipe from G, and paffing through the top
at F, it will defcend the other leg, and run
out at E, as long as the furface of the wa-
ter is above the bottom of the leg CG.
You muft obferve, however, that to make.
the water run out, the end E of the {y-

® If the fyphon or crane be filled with water,
then inverted, and one end placed in a veffel of wa-
ter, itwill have the fame effe as drawing out the
air; and where the fyphon is large, will be more
eafily effected. '

phon
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phon muft be below G: for if both ends
be parallel, the preflure of the air on each
end will be equal, and the water wﬂl rew:
main in the {yphon.

It 1s.to be.remembered, that the tap of
the fyphon muft not exceed 32 feet per~
pendicular altitude above the furface of
the water i the veflel: for a column
of ajr of the height of the atmofphere
is. but juft. equal to a column of water
of 32 feet. Mercury may be drawn
through a fyphon in the fame manner as
water; . but then the utmoft height of the
fyphon muft always be lefs than 30 inches,
as mercury i8 near 14 times heavier than
water. 'That fluids are forced through the
fyphog 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 extra&ed, the runnmg w1ll
immediately ceafe.

Ther (2
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There is a fort of {fyphon that will draw
off water without having theair previoufly
extrated from it: this confifts of a ca-
pillary tube, about one-tenth of an inck’
bore, and a&s bytheattraGtion of cohefion:
for the water being attra&ted by the leg -
immerfed, is flowly drawn up to the top-
of the {yphon, 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 vefel, 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&s asa bundle of very fine ca-*
pillary tubes, and drop from the other end:
This experiment with a capillary tube will"
fucceed in vacuum,

Wt

N ;
‘ ‘.!\"S

THE
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-

WAL T s T TN .
e 'THE PUMP, - . '
~hL N L
¥ HE pump is at once the moft com-
=, mon and moft ufeful of all hydraulic .
joftruments. Of pumps there are three.
forts, the fucking, forcing, and lifting .
pymp.

vl .
AB (PL IV. Fig. 2.) is the pipe or .-
barrel of a common fucking pump, CD
the pifton or bucket, EF two valves that
open ypward. 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
ity and the external air prefling on the wae,
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

SEUNEEY \ thuts

Yoo
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thuts the valve E, fo that it cannot return
through B. The handle being again prefi~
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 laftit runs out
at the pipe H. '

If the bucket be more than 3e or 32 feet
from the furfaceof the water in the Well, it
‘will not afcend 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 toa column of water whofe diametér
_is that of the bore of the pump and its
- height MH. It is therefore of no confe«
quence where the bucket is placed, with
regard to the weight of water. Tobalance
that weight the handle fhould be made
heavy. The pifton or bucket muft be fur-
rounded with leather, that it may exaétly
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
cofe. Thefmaller 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: A B (PL IV. Fig. 3.) is the bar- -
rel, ftanding in the water of the well at B,
G C is the pifton: C is afolid piece, with=

“out any valve, as no water is to pafs thro'
it : this piece thould be carefully leather~
- ed, and made to fit the barrel o exaétly,
that in its motion neither water nor air
may pafs between them. At a diftance
below, as at D, a valve is fixed. Between
this and the loweft fituation of the pifton
C, there goes off 2 pipe H, in which is
‘fixed a valve at E. v

- Now the pifton being' drawn up from
€ toward A, exhaufts or rarifies the air
" above D, which caufes the water to rufh
* into the fpace CD; and when the pifton
BRE /) ' is



64 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 the ciftern
F (which may be placed at any diftance
from the pump) and from thence it runs
off by the fpout.

~ Of lifting pumps there are feveral forts 3
the moft common is thus confirutted.
AB (PL IV: 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
is 2 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 goes off a part K H, either fixed to
the barrel, or moveable by a ball and fock-
et (as here reprefented at F), but in either
cafe {o very exact and tight, that no water
or air can poffibly get into the barrel, as
' that
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that would prevent the effe@ of the pump.
In this part, at G, is fixed a valve opening
upward.
" When the pifton frame is thruft down
“into the water, the pifton D will defcend,
and the water beneath it rufth up through
“the valve at D, and get above the pifton;
where, upon the frames being lifted up,
the pifton will force the water through
the valve C, into the ciftern P, there to run
off by the fpout. It is to be remembered,
"that this fort of pump muft be fet fo 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
manner of conftru@ing a forcing pump.

Vor. IV, . T HE
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THE HYDROMETER.

HIS is the moft eligible of all inftris=
ments for finding the fpecific gravity
of fluids only, as well for eafe as exp¢~ _
dition, :

- 'The globe of the hydrometer fhould be
made of copper, for ivory imbibes fpiritous
liquors, and thereby alters their gravity,
and glafs requires an attention that is inw
compatible with expedition, -The moft
fimple hydrometer confifts of a copper
ball B4, (Plate V. Fig. 1.) to which is
foldered a brafs wire A B, 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 exaétly to that mark
~ in proof f{pirits.  There are two other

marks at A and B, Fig. 1. to thew whe=
" ther the liquor be one-tenth abové or be-
low proof, according as the hydrometer
finks to A, or emerges to B, when a brafs
8. o weight,
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weight; as Cor 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 commoh
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; and when put into
{pring water, mineral water, fea water, and

~water of falt {prings, it will gradually rife
to the marks SP, M1, SE, SA. | On the
contrary, when it is put into Briftol water, -
rain water, port winé, and mountain wine,,
it will fuccefliyely fink to the marks ér,
ra, po, mo' luftruments of this kind
are fometimes called areometers.

There is another fort of hydrometer
that is calculated to afcertain the {pecific
gravity of fluids to the greéateft precifion
poﬁiblc and which confifts of a large hol-

F2 low
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low ball B (Plate V. Fig. 3.) with a fmaller
ball 4 fcrewed on to its bottom, partly’
filled with mercury or {fmall fhot, in order

to render it but little fpecifically lighter-
than water. The larger ball has alfo a

thort neck at G, into which is {fcrewed the

graduated brafs wire AC, which by a {mall
‘weightat A, caufes the body of the inftru~
ment to defcend in the fluid, with part of

the ftem. ‘

© 'When this inftrument is fwiming in the
liquor contained in the jar ILMK, the
part of the fluid difplaced by it, will be
equal in bulk to the partof the inftrument
“under water, and equal in weight to the
‘whole " inftrument. = Now, fuppole the
-weight of the whole to be four thoufand
grains, it is then evident we can by this
mean compare the different dimenfions
of four thoufand grains of feveral forts
of fluids. For if the weight at-Ay be fuch-ds
“will caufe the ball to fink in- rain. water,
- till its furface come to the middle” point
’ ) of
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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 ftem.

- Now fuppofe the ftem to be ten inches
long, and wefgh 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 equal
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 precifion, 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 moft requifite ciz~
‘cumftance, and diminith. the {folidity,
: - F3 which
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! - . ' g . .
which neceflarily renders the inftrument |,
ftill more accurate, =

To adapt this inftrument to alf pur-
pofes, there thould be two ﬁems? to fcrew
on and off, in a fmall hple at 4. Oneé
ftem fhould be a fmooth’thin flip of brafs,
or rather fteel, like a watch-fpring fet
firaight, fimilar to that we have juft men-
tioned, on one fide of which is to be the
feveral marks or divifions to which it will
fink in different forts of water; as rain,-
river, fpring, fea, and falt {pring waters,
&ec. and on the other fide you may mark
the divifions to which it finks in various
lighter fluids, as hot Bath water, Briftol
~ water, Lincomb water, Cheltenham water, i
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 heavier waters.

But in trying the: ﬁrét{agth of the fpi=
ritous liquors a common cylindric ftem
o will
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will do beft, becaufe of its firength and.
fieadinefs: and this ought to be fo con-
trived, that when immerfed in what is
called proof fpirit, the furface of the fpirit
may be upon the middle point 20 : which
is eafily done by duly adjufting the fmall
weight A, on the top, and making the
ftem of fucha length, that when immerf~
ed in water, it may juft cover the ball and
rife to a; but when immerfed in pure
fpirit, it may rife to the top A. 'Then by
dividing the upper and lower parts a
20 and A 20, into ten equal parts each,
‘when the inftrument is imerfed in any
fort of fpiritous liquor it will immedi-
ately thow how much it is above or be
low proof.

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

flafh, as in open air. But if the fpirit be
. Fg not
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not fo highly rectified, 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 thaking the
{pirits in a phial, and raifing a head of
bubbles, to judge by their manner of rif-
ing or breaking whither the fpirit be
'proof or .near it, 1s 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 fpecific gravities in equal
weights of fpir‘its, to the thirty, forty, or
fifty thoufandth part of the whole, which
‘is a degree of accuracy no one ¢an wifh to
exceed,

"THE
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THE HYDROSTATIC P;AELLANCE.

THOUGH the hydrometer is the moft

convenient inftrument 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
conftruted in - various forms, but we
thall content ourfelves here with defcribe

ing that which appears of all others the o

moft accurate, -

VCG, (PL V. Fig. 4.) is the ftand or
pillar of this hydroftatic balance, which 1is
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
a ring 7, the fine beam of a ballance 4;
which is prevented from defcending too--
low on either fide by the gently {pringing
piece /xy 2, fixed on the fupport M. The
'harncfs is anulated at o, to fthew diftin&ly

the
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the perpendicular pofition of the examen,
by the {mall pointed index fixed above
it. '

The firings by which the ballance is
fufpended, pafling over two pullies, ore
on each 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 ferew P, is moveable, about |
- one inch and a quarter, backward and for-
ward, and therefore the ballance may be
raifed or depreffed fo much, Butif a
greater elevation or -depreflion be requir-
ed, the {liding piece S, which carries the
fcrew P, is readily moved to any part of
the fquare brafs rod VK, and fixed by
‘means of a fcrew. '

The motion of the ballance being thus
adjufted, the reft of the apparatus is
as follows. HH is a fmall board, fixed
upon the piece D, under the fcales 4 and
¢, and is moveable up and down in a long

flit
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fiit 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 2d, and ac. Thefe pafs through
two holes m m, in the table. To the wire
adis fufpended a curious cylindric wire
rs, perforated at each end for that pur-
pofe: this wire 75 is covered with paper,
graduated by equal divifions, and is about
five inches long. -

In the eorner of the board at E, is fixed

a brafs tube, on which a round wire %/is

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 frition to make
it remain in any pofition required: to this

is fixed an index T, moving horizontally

when the wire %/ is turned about, and

therefore may be eafily fet to the gradu-

ated wire 75. To the lower end of the

wire 75 hangs a weight L, and to that a

' wire

e e e - -
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wire p#, with a {mall brafs ball g,. about
one-fourth of an inch diameter.’ On the
other fide, to the wire ac,’ hangs a large
glafs bubble R, by ‘a horfe hair.

Let us firft fuppofé the weight L taken
away, and the wire p# fufpended from
S: and on the other fide, let the bubble
R be taken away, and the weight F fufs -
pended at ¢, in its room. This weight ¥
~we fuppofe to be fufficient to keep the fe-

veral parts hanging to the other fcale in
‘equilibrium ; ‘at the fame time that the

middle point of the wire $# is at the fur~
face of the water in the veffe] N. The
.wire'p# is tobe of fuch a fize.that the
length of one inch  fhall. welgh fou;'
»grams. ' : :

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, of

raifing two inches above it, the wire will’

bieccome one grain lighter or heavier.
Therefore, if when the middle point is at
the furface of the water in equilibrium, the
index T, be fet to the middle point 4, of
the graduated wire r s, and the diftance on

.each fide ar.and 4s 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-

<eeding in the following manner.

 Let the body to be weighed be placed
in the feale 4. Put the weight X:in the
fcale ¢, and let this be {o determined, that

-one grain more fhall be too much, and
: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 o3 if the index T be at the mid-
..dle point @ of the wire rs, it {hews that
- the weights put into .the fcale ¢, are juft

equal
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equal to the weight of the body. By this
method we find the abiolute 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
¢, as before, let it hang with the weight
F, at the hook ¢, by a horfe hair, as at
" R, fuppofing the veflel O of water ‘were
away. The equilibrium being then made,
the index T ftanding between ¢ and r, at
the thirty-fixth divifion, fhews the weight
of the body put in to be 1095,36 grains.
As itthus hangs, let it be immerfed inthe
water of the veflel O, and it will become
much lighter: the fcale ¢ will defcend till .
the beam of the ballance reft on the fupport
2. Then fuppofe a hundred grains put
into the fcale 4 reftore the equilibrium
precifely, fo that the index T ftand at
the thirty-fixth divifion above «; itis .
evident that the weight of an equal bulk
of water would, in this cafe, be exaltly
a hundred grains.

After
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After alike a manner this ballance may
be applied to find the fpecific gravity of
liquids, as is eafy to ¢onceive from what

- has been faid.

THE SCREW OF ARCHIMEDES.

HIS is a fort of {pherical pump, and
receives its name from its inventor.
It confifts of a long cylinder AB (PL. VL.
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, fupported by the upright plece IR.

When this fcrew is immerfed in thcwa.-

.ter, it immediately rifes in the pipe, by

the orifice C, to a level with the furface of
the water EF, and if the point in the {pi-
ral, which in the beginning of the motion
is coeincident with the furface of the water,
happen not to 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, v;}hich we will fup- .
pofe to be O, it cannot afterwards poflcls
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.-
they are higher above the horizon: and '
as this will be conftantly the cafe, after
the water inthe fpiral has attained the "
point O, it is plain it muft always be on '
the under fide of the cylinder. ‘

But becaufe the cylinder is in conﬂant:
motion, every part of the fpiral fcrew,-
from O to D, will by degrees fucceed to'
 the under part of the cylindei‘. ‘Tl;é wa-
" ter therefore muft fucceed to every part of
.it, from O to D, as it' comes on the low-
er fide, .th,at"' 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,
havmg nothing further to fupport it.  *

"THE
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- ‘THE BALLANGCE PUMPS.
HIS is 2 fimple and eafy method of
working two /pumps at once, by
means of the ballance A B, (Plate VI.
Fig. 3 and 4.) having a large iron ball at
cach end, and placed in equilibrium on the
two fpindles C, as reprefented in the 4th
figure. On the right and left are two
beards I, nailed to two crofs-pieces, faf-
tened 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 {ide
the axis, are faftened the piltons M, N.

The man, by leaving alternately on his
right and left foot, puts the ballance in
meotion, by which the pumps O, P are
worked, and the water thrown into the
pipe H, .and carried to a height pros
[;ortionai to the diameter - of the valves,
-~ Vor. IV. G .~ and
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and the force of theballance. There muft
be placed on -each fider an iron {pring, as
F and G, to return the ballance, and pre-
vent-its-acquiring too great velocity= - L

2

Lora'E HYDRAULIC SCOOR -
O PR I S SR
T HIS:machine confifts of five pieces of:
= . board, ‘forming a fort ‘of {coop:as: -
B, (Rl.-VL Fig.2.). Thehandle C is fuf--
peénded by a rope, faftened to thrée peles,.
placed in a triangle, and tied together at:
A, . S S S N S PR LI
- 'The working of - this.machine . confifts:
ertirely in ballancing the fcoop that contains.
the water, and direfting.it in fuch manner;
that the water may be thrown in any
given. diretions’ - It is evident that the
aperation - ¢f both . this and the. laft ma~
chiné is fo.very ea[y;g that it m_ay,rathér;
be confidered sas an. agreeable and falus
tary recieation, thanihard labour, ~

fi’.“f"“‘ . A . B ,_;With
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With this machi_ne a man of moderate
firength, by two firokes in four {edonds,
can draw half a cublc foot of water, that

is, more than four huridred cubic feet in
anhoura S } M 'F

Thls machme is frequcntly ufed by
the Dutch: in emptying the water from
their dykes.
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 RECREATION XIX.
- The b)rdroﬁafié bellows,

ET ABand EF, (Pl. 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. CDris a pipe, {crewed into
a piece of brafs on the top beard, 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-
fows and pipe be full, the preflure againf
AB, 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
height CD.
oL RECRE-
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RECREATON XX.
B Tﬁe water clock. |

ROVIDE a cylindric veffel of glafs, or
china, ABCD (Pl VIL 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 veffel with
a circle of wood F, inthe center of which
make a round bole 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, to
which you may hang a weight L, by which
it is kept in equilibrium, on or near the
furface of the water; or you may pour a

’ G3 fmall
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fmall quantity of mercury into the tube,
for the fgnl}e purpo’fe.w lj"il.l'the vellel with
water ; put the tube in it, and .o-ver it
place the cover F, through the hole of '
which thc tube muft pafs frecly up and
down ~ Now, as the water drops gradu~
ally out of the veffel, the tube will con-
tinué 'to defcend tlll it come to the
bottom ‘

Théréfqre, pafte on the tube a graduated
paper; and put it in the veflel when néar-
ly full of water. Hanga watch by it, fet
toa certam hour, and as the tube defcends,
mark the hours, with’ the half and quartet
hours. - If the veﬂ'el 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
frouble than that of pouring in water fo a
certain height.  Care muft be had how-
, ;ver that the water be clean, for if there
‘be any fedlment it will in time flop the

U . Y TToe.e

)
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{mall hole at bottom, or at leaft render the
motion-of-the water i{regular, N

The veflel may be of tin, but the pipe

at. bottom fhould be_glafs, tha,t 1.ts finall

aperture may. not alter. by ufe.”” It is
to be obferved, that the tube of 6ne of
thefe clocks is not to be graduated by
another, for though tFe veflel "be. of
the fame diameter at top, it may’ not be
perfe@ly cylindrical throufrhout, nor i8
it eafy to make the hole at the bottorn of
one veflel cxaé’cly of the fame dlmenﬁon
with that of another,

i

G4 R E CRE-
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RECREATION XXI.
The globular ﬂ#ﬂfain.

AKE ahollow globe A, (PL VII.

Flg 4.) of coppcr 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 ruth=
ing with violence into the globe, will be
forced out at the holes, with the direGion
in which"they are made, and will produce
a very plcaﬁng fphere of water.

i % The diameters of all thefe holes, taken toge-

ther, quﬂ: oot cxceed that of the pipe at the part
from whence the watel; ﬂows

RECRE-
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RECREATION  XXIL
T ﬁé bydrdﬂlic dancer.

PROCURE a little figure, made of cork,

" as'AB, (Platc VIL Fig. 2. ) which you
may pamt, ‘ot drefs in'a light ftuff,” after
your own fancy. In this figure you are
to place the fmall hollow cone C, madc 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 great variety
of motions.

If a hollow ball of copper, of an inch
diameter, and very light, be placed on a
fimilar jet, it will, in like manner, remain
fufpended, revolving on its center, and
fpreading the water all round it, in the
maneer reprefented by Fig. 3.

' RECRE-
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REGREATION ' XXIIL
The bemifpherial cafcade.

"\/IAKE a hollow leaden cone A, (PL
- VIL Flg 5. ) whofe axis is one-thn-tl \
of thc*dlameter of its bafe. The circle
G, that forms its bafe, ‘muft be in pro-
portion te 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. - Tothe cone join the pipe B, which
ferves not only as a fupport, . bur is. to
be plcrced with a number of holes, . tbat it
oay_ fupply the cane Wlth a fuﬂiaent
quantity of water. Screw the tube Juﬁ
mentioned to the top of that from whence
the Jetqprocecds. S -
s The Wa,ter that rufhes mto the cone
from the pipe,. ,wxll run over 1ts circum~
fcrem:evatld form a hemlfpherlal cafcade.
If this PleCC be fo ¢onftructed that it may
: be
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be ‘placed- in a reverfed pofition, it will
produce a fountairi in the form of a vafe,
(fee Fig. 6.) and if there be a fufficient
quantity of water, both thefe pieces may
be placed on the fame pipe. The fountain
gt top and the cafcade underneath ; which,
by their vériety, ‘will produce a very pleafs
ing aPPeatanccv‘ o -

RECREATION }xXIV

.....

ET there be two portions of a hollow
fphere, (Plate VIL 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
Ye.r;ic_aUy to a:pipe from whence a jet
proceeds.  In that part by which the por-
tions of the {phere are joined, there muft
.ke made a number of holes; then the wa-
ter rufhing into the narrow cavity will be
forced out from the holes, and produce a
regular
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regular figure of the fun, as in the plate.
This piece requires a large quantity and
force of water, to make it appear to ad-
vantage.

Several pieces of this fort may be placed
over each other, in a horizontal dire&ion,
and fo that the fame pipe may fupply
them all with water (fee Fig. 8.) 1Itis
proper to obferve, that the diamefer of
thefe pieces muft continually diminifh, in
proportion to their diftance from the
bottom.

RECREATION XXV.
The revolving water fun.

AKE a hollow circle A, (P VIIL
Fig. 1.) the fides of which are to

be pierced with twelve or fifteen holes,

made in an inclined direion: or you may

‘Place the like number of fmall tables round

' o : the
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the circle. Fix this circle on the top of a
jet, in fuch manner that it may turn freely
round.

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

'RECREATION XXVI
The phial of the four elements.

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, tinure of falt of’
tartar ; and fourthly, diftilled rock oil.

The glafs and the different liquors be-
ing of different denlfities, if you fhake the
' phial,



94 . RATIONAL-

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

RECREATION XXViL
The magic bottle.

AKE a fmall bottle AB, (Pl ‘VIIL
Fig, 2.) the neck of which muft be
very narrow *; and have a glafs veilel
CD, whofc height exceeds that -of the
bottle abovt two inches. - L

With a finall funnel fll the bottle qmtc
full of red wine, and place it in the veflel

* The mouth of this bottle fhould not be more
than onec-fixth of an inch wide,

CD,
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CD, which is to be full of water. The
wine will. prefendy come opt of the bottle,
and rife, in form of a {mall colum’n, to the
furface of the water; and.at the fame
time the water entering the bottle, will
fupply the place of  the wine; for wa<
ter being fpecifically heavier than wine,
muft hold the loweft place, while the other
naturally rifes to the top..

A fimilar. effet - will be produced if
the.bottle be filled with water, and the.
veflel with wine. ~For the bottle being’
placed in 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 effe&t may be produced
by many other liquors, whofe {pecific gra-
vifies ‘aré confiderably different. - .

+

. . RECRE-
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"RECREATION XXVIIL
The cmprqyéd et deau.

PROVIDE a ﬁrong capper veflel A,

(Plate VIII. Fig. 6.) of fuch figure as
you think convenient; in which folder a
pipe BE; of the fame metal. Let there
be a cock at H, which muft be made fo
tight that no air can pafs byit.. 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 bcing thus difpofed, take a
good fyringe, and placing the end of it'in
the holeat G, open the cock, and force the
air into the veflel; then turnthe cock and
take out the fyringe. Repeat this opera-
tion feveral times, till the air in the veflel
be ftrongly condenfed. ‘Then fill the

fyringe
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fyringe with water, and force it into the
veflel, in the fame manner 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 extempore jet d’eau : for on turn~
ing the cock the fpring of the comprefled
air will force out the water with great
violence, and the jet will continue, tho’
continually decreafing in force, till the
water is all exhaufted, or the air within
the veflel 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 made a tin veflel, about
-~ fix inches high, and three inches in
diameter, (PL. VIIL Fig. 3.) The mouth
of this veflel muft be only one quarter of
an inch wide; and in its bottom make a
great number of fmall holes, about the
fize of a common fewing needle.

Plunge this veflel in water, with its
mouth open, and when it is full, cork it
up, and take it out of the water. So long
as the veflel remains corked, no water
whatever will come out, but as foon as it
1s 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
: ‘ . in
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th too great number, the water will run
out though the veflel be corked; for then
the preflure of the air againft the bottom
of the veflel will not be fufficient 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

preflure of the air under it, will remain in
the glafs.

\ 4

RECREATION XXX.
, | The circulating fountain.

IN this fountain the boxes CE and
T DYX (Pl. VIII. Fig. 5.) being clofe,
you fee only the bafon ABW, 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 DYX, from whence

: H2 it
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it drives out the air, through the afcend-
ng pipe Y Z, into the cavity of the box
CE, where preffing upon the water con-
tained in that box, it forces it out, thro®
the {pouting pipe O B, as long as there is
any water in C E ; fo thatthe continuance
of the play is while the waterin CE fpouts
out and falls down through the pipe WX,
into thecavity DY X.

The force of the jet is in proportion to
.the height of the pipe WX, or of the
diftance between the boxes C E and DY.
The height of the water, meafured from

he bafon ABW to the furface of the
water in the lower box DY X, is always
equal to the height, meafured from the top
of the jet to the furface of the water in
" the middle cavity CE. Now, fince the
furface CE is always falling, and the wa-
ter DY is always rifing, the height of the
jet muft continually decreafe, till it is
ifhorter by the depth of the cavity CE,
which is emptying, added to the depth of

- o the
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the cavity DY, which is always filling ;
and when the jet is fallen fo low, it imme-
diately ceafes.

The method of prepaﬁng this fountain
is as follows,  Firft, pour water in at W,
till you have filled the cavity D X Y : then
turn the fountain over, and the water will
run from the cavity DXY, 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 pint of water
intothe bafon ABW, and as foon as it has
filled the pipe WX, the fountain will
play, and continue as long as there is any
water in CE. You may then empty the
water left in the bafon into any other
veflel, and invert the fountain; which,
upon being placed again eret, will be-
gin to play, when the water poured cut
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

' H 3 . the
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the water is forced up' to twice the height
it is in this; ' o

RECREATION XXXI.
The magical cafcade.

PROCURE a tin veflel A BC, (Pl.

- Fig. 4.) five inches high and. four in
diameter ; and let it be clofed at top. To
the bottom of this veflel let there be fol=
dered the pipe DE, 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 veflel.
To the bottom alfo fix five or {ix fmall
tubes F, about one-eighth of an inch dia-
meter. By thefe pipes the water contain=
ed in the veflel is to run {lowly out.

Place this machine on a fort of tin ba«
fon G H, 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-
P’Ol't_thﬂ, veflel over the bafon, and ob~

e ferve
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ferve that the end D, of the tube DE,
muft be little more than one quarter of an
inch from the bafon. There muft be
alfo another veflel placed under the bafon,
to 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 the air from getting
into the veflel A B, 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 veflel A B, By the tube
DE, and the water will again flow from
the fmall pipes. Thus they will alternate-
ly 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 XXXIL
The dluminated fountain.

HIS fountain begins to play when
certain candles placed round it are
lighted, and ftops when thofe candles are
extinguithed. It is conftruGted as follows.
‘Provide two cylindrical veflels, AB and
CD (PLVIIL Fig.7.) Conne& them by -
tubes open at both ends, as HL, F B, &c.
fo that the air may defcend out of the
higher into the lower veflel. To thefe
tubes fix candlefticks H, &c. and to the
hollow cover CF, of the lower veflel, fita
fmall tube E F, furnithed with a cock G,
and reaching almoft to the bottom of the
veflel.  In G let there be ‘an aperture
‘with a fcrew, whereby water may bc
'poux‘ed into C D.

Now,
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 Now, - the: candles at H, &c. being
lighted, the air in the contiguous pipes
will " thereby rarified, and the jet from
the {mall tube EF will begin to play: as
the air becomes more rarified, the force
of the jet will increafe, and it will conti-
nue to play till the water in the lower
veflel is exhaufted. It is evident, that as
the motion of the jet is caufed by the heat
of the candles, if they be extinguithed, the
fountain muft prefently ftop.

RECREATION XXXIIL
The folar fountain.

T HE motion of the water in this foun-
tain is produced by the heat of the
fun, in the following manner., GNS
(PL. VIIL Fig. 8.) is a thin hollow globe
of copper, of eighteen inches diameter,
fupported by afmall inverted bafon, placed
on a frame with four legs A BCD, which
have between them, at the bottom, a bafon
of two feet 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 at L.
The fhort pipe « I, which goes to the bot-
tom of the bafon, has a valve at V, un-
der the horizontal pipe H #, and another
valve at V, above that horizontal pipe, un~
der the cock at K. The ufe of this cock
is to keep the fountain from playing in
the day, tillyou think préper. ' The north
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 half filled with water, let it be
fet in an open place, when the heat of the
~ fun, rarifying the air as it heats the cop-
per, the air will prefs ftrongly againft the
water, which coming down the pipe
GCHVI, will lift up the valve V, and
thut the valve . The cock being opened
the water will {pout out at I, and con-

tinue
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tinue to play a long time, if the fum
fhine.

At night, when the air is condenfed,
that which is on the outfide of the veflel
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 i)layed in the day, will puth it up,
through the valve u, and pipe #H G,
into the globe, fo as to fill it again, to the
fame height as at firk.  When the fun
fthines 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 red&ified before it be fixed, with
the hour lines or meridians drawn upon
it, the hours marked, and the countries
painted, as on the commen 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 itfelf.  This fountain
was invented by Dr. Defaguliers.

RECREATON XXXIV,
. The cup of Tantalus.

N this cup is placed a fyphon, the
fhorteft leg of which is near the bot-
tom of the cup, and the longeft is con-"
cealed in the handle. If water be poured
into thls cup it will not run out till it

. come above the top of the bended part of

- raar w—— g = e @

the fyphon, and then, by the preflure of
the air, it will be forced up the fhort leg,
and run out by that in the handle, till the
water in the cup be lower than the fhort
leg of the fyphon, which may be placed
very near the bottom of the veflel. 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-placed upright
in the cup, (Pl IX. Fig. 1.) to the fable
of Tantalus. For a fyphon being placed
in the body of the image, one end of -
which beginning at the bottom of one foot,
rifes to the upper part of his breaft, from
thence defcends through the other leg,on
which he ftands, and from thence through
the bottom of the cup. As foon as the
water rifes to the chin of the image, above
S, it will begin to run out, in the fame man-
aer as from the cup above mentioned.

RECRE-
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RECREATION XXXV.
T/ze_/éqgége.

HIS inftrument is confiruced as fol=
lows. AB (PL IX Fig. 2.) is the
gage bottle, in which is cemented the
gage tube F 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 fmall {urface of treacle. On the
top of the bottle is fcrewed a pipe of brafs
G H, pierced with feveral holes, to admit
the water into the bottle AB. K is a
weight, hanging by its thank L, in a focket
N, witha notch on one fide at 7, in which
is fixed the catch /, of the fpring S, which
pafling through the hole L, in the fhank
of the weight K, prevents its falling out,
when once hungon. On the top, in the
upper part of the brafs tube, at H, is fixed
" a large empty ball, or full blown bladder
S I,
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I, which muft 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 fhank L, and there-
fore, -after the weight K comes to the
bottom, the gage will eontinue to defcend,
till the lower part of the focket firike
againft the weight: this gives liberty to
the catch to fly off the hole L, and let go
the weight K.  Whea 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 preffure, |
force it up into the tube F /5 and the
height to which it has been forced by the -
greateft preffure, which is that at the bot-

' tom,

)
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tom, will be thown by the mark in the
tube which the treacle leaves behind it ;.
and which is hereits only ufe, This thows
into what fpace the whole air in the tube
F f is comprefled, and confequently the
depth of the water, which by its weight
produced that.compreffion,

If the gage tube F f be of glafs, a fcale
may be drawn on it with the point of a
diamond, which will fhew by infpeétion,
at what height the water ftands above the
bottom. 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 nothalf a quarter of a mile.

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

then the depth will be but 3300 feet, that
6 " | is

[y
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is 660 feet morc than Lilf a mile. Buf
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 inveftizate the greateft depths of
the fea, the following improvement was
made to the foregoing apparatus.

Let BCDF, Fig. 3. be a hollow metal
globe, on the top of which is fixed the
long tube A B, whofe capacity is one=
ninth part of the globe. At the lower
part D, it has a fhort 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 ; 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-
cl. ~~1 fhow it when taken out.

1 If
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~ If the tube be 50 inches long, and of
fuch a bore that every inch in.length be
equal to a cubic inch of airy and the con-
tent of the globe and tube together be
"' 500 cubic inches; then, if the air be com~.
prefled 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 quarter.
Laftly, half that fpace,or an inch and a quar-
ter, will anfwer to double the laft depth,
that is, 13,200 feet, or two miles and &
half; which is, probably, very mear the
greateft depth of the fea. This fea-gage
was invented by the Drs Hales and Defa~
guhcrs.

RECR E-
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RECREATION XXXVL,
| T/zed;wngbel!

HF_RE have been many machines

" invented to explore the ‘hidden chams
bers of the deep; as may be eafily ima<
gmed for when cunoﬁty is joined by
avarice they firongly excite the inventive
faculty. Of all thefe machines the moft
tomplete is that invented by Dr. Halley,
who ‘does riot appear, however, to have
been excited by &ny other motivé than
curiofity; nor is it wonderful: for to a
man of his exalted faculties one motive
only is equal to many, when aé’ang con+
jointly, on a vulgar mind.

This machine was in the form of a bell
(PL IX: Fig. 4.) It was three feet wide
iit top, five at bottom, and eight feet high,
and contained about forty=three cubic feet,
or near exght hogtheads:

Ia The
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The machine was coated with lead, and
f 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
llght from above.  There was likewife ‘
a cock at B, to let out the hot, foul an'.
BeIow was fixed a circular feat LM, for
the dlvers to fet on; and laﬁly, from the
bottom hung, by three ropes, a ﬁage for
them to ftand on, while they were per-
formmg their operatlons .

"Fo 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 thenr

* #'T'his machine ‘was fufpended from the maﬁ
ofa i]ﬁp ‘by a fprity which was fufficiently fecured
to the maft-head by flays, and was dire@ed by
braces, to_carry it over board, clear of the fide of
the fhlp, and to bring it in agam. -

- -

had
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fhiad a hole in the lower. Iiax;t, to let in
the water,as the air in'them was condenfed
in their defcent, and ‘to -let it out again,
when they were drawn up full from
below. ‘

To a hole in the top of the barrel was
fixed a hollow pipe, well prepared with
bees-wax and oil; this pipe was long enough
to fall below the hole at the bottom, being
funk with a'weight hanging to it, fo that
the air in"the upper part:could not efcape,
unlefs the lower end of the pipes were
firft lifted up. o

Thele alr 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-Lell- to:
the man ftanding on the flage to reccive
them, who, by taking up the ends of the
PIPCS abave the furface of tbc water in tl.e

Iy - 0 obely
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bell, gave liberty to the waterin the
partels to force all the air in the upper
parts into the bell, while it entered below
and filled the bar?cls; and as foon as one
was difcharged, at a fignal given, it was
drawn up, and the other defcended to be
ready for ufe. “

As the cold air ruthed 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 Doctor
tells us, he himfelf was one of five, who
was at the bottom in nine or ten fathom
water, for more than an hour and a half
together, Wlthopt any fort of ill confe-
quence ; and for any thing that appeared
. to the contré.ry, he inight have continned
there as long as he pleafed.

In going down, it is ﬁcccﬁ’ary the de-
fcent fhould be at firft very gentle, that
the
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the denfe pir may be infpired, to kcep up

by its fpring, a balancc to the preﬂ’urc of
the air.in the bell. * At each twelve feet of
defcent the bell was flopped, and the water
that entered was driven out, by letting in
- three oi" four barrels of frefh air.

By the glafs on the top of the. bell fo
much light entered, when the fun fhined,
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, dire&ing
where the bell was to be moved. But in
._dark weat}:cr, when the fea was rough, the
bell would be as dark as night: but then,
the Do&or obferved, he could keep a can-
‘dle burning in the bell as long a3 he
pleafed; for itis found by experiment, that
a candle confumes as much air in a mi-
nute as a man, that is, about one gallon.

The only inconvenience attending this
bell was, that upon firft going down, they
‘¢ I4 - felt



a20 - RATIONAL &

felt a fmall pain in their earsy ds.if the
end of a quill was forcibly thruft into the

- bole of the ear. 'This pain prefently

ceafed ; but on defcending lower returned
again, and again ceafed; and fo alternate-
ly, till the machine got to the bottom,,
where the air is always of the fame
denfity. :

"

This bell was fo improved by the ins

‘wentor, that he could detach one.of his

divers to the diftance of a hundred yards
from it. For this purpofe he contrived
a cap, of head-piece, fomething like an
inverted hand-bafket, as F, with a glafs
in the fore part, for the diver to fee his
way. o |

“This cap was of lead, and made to fit
quite clofe -about his thoulders : in the top
of it was fixed a flexible pipe, commu-
nicating with the bell, and by turning
a3 flop cock near his head—plece, he re-

T ceived
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geived air’ whenever he ‘pleafed. There
was alfo another cock at the end of
“the pipe-in the bell, to prevent any ac-
.cident happening from the perfon with-
‘out.  This perfon -was always -well
-cloathed ‘with thick flannels, which were
warmed upon ‘him -before he left the
bell, and would not fuffer the cold wa-
ter to penetrate. 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 re-
plenifh it with frefh air. The pipe he
coiled round his arm, which ferved him
as é.\clue to find his way back to the
bell, I

Since the invention of the above diving
~ machine, there'has been one contrived by
M. Triewald, F. R. S. and m'ilitary ar-
chite@ to the King of Sweden, which,
for a fingle perfon, is in fome refpe&s
more eligible, and is conftructed as fol-
' lows.
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lows,” AB (Pl IX. Fig, §.,) 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 in-
fide, which is illuminated by three
ftrong convex lenfes G, G, G, with cop-
per 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 fufpended at fich a diftance from
the bottom of the bell, by the chains
F, F, F, that when the diver ftands up-
right, 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
always within the bell, and his head of
courfe in the upper part, the inventor
has contrived that even there, when he
has breathed the hot air as long as he
well can, he may, by means of a {piral

copper tube & ¢ placed clofe to the infide
of
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of the bell, draw the cooler and frefher
air from the lowermoft parts ; for which
purpofe a flexible leather tube, about two
féet long, is fixed to the upper end of
the copper tube at 4; and to the other
end of this tube is fixed an ivory mouth-
piese, by which the diver-draws in the air.

PYRO-
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PYROTECHNICS

DEFINITI]IONS.

1. YROTECHNICS 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 degrees. |

3. The firft degree of fire is that méa=
fured bv Farenheit’s thermometer between
its firft and 8oth degree; and is the limit
neceflary to vegetation.

4. The fecond degree of fire, is that
contained between the 4oth and g4th de~
grees of the fame thermometer ; and isthat
neceflary to animal life.

5. The third degree of heat extends
from the g4th to the 212th degree of that

thermo-
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thermometer ; the laft of which is comi-
monly that of boiling water.

6. The fourth degree of heat is extend-
ed to the 6coth 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 che=
mical furnace.

8. The fixth degree of heat is that of
the focus of a large lens or mirror, which
no fubﬁance 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~
rative heat is that which is perceived by
an animal body. T

¥ Thefe divifions of heat by the thermometery
were firlt fixed by the illuftrious Boerhaave,

VAPH?-
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APHORISMS.

1. Abfolute heat preceeds from an in-
eftine motion in the parts of an.y 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 io-
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 1.

* This is the do&rine of fire maintained by the
Englifh 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'isexemplified by placing equal quantities
of mercury and water over a fapd beat, where the
fire being uniformly communicated to each of them,
they will acquire, in the fame time, the fame de-
gree of abfolute heat : but the relative heat, or that
which is fenfible to an animal body, will be near
. @ox. 1V, K fourtéen
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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 fparks of fire: and if the velocity
be ftill further increafed, thofe particles
will make a body of fire, in the form of
a flame. o

5. The effe& of fire in burning proceeds
from the velocity of its particies, which
fo 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 attraion. By
which mean the body is diffolved, fuch of
its particles as are volatile fly off infmoke
or flame, and the reft remain in the form
of a calx or afhes.

6. The force or burning power of the

fourteen "times greater in the water than the mer-
. cury; for the water having fourtcen times lefs
" matter, will have acquired a velocity, in propor-
~ tion as much greater. .
gf?‘.f

.
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partlcles of fire when condenfed as in
the focus of a lens or mxrror, are mcreafed

in proportion to the area of the glafs, a4l
reé’tly, and the fquare of the focal dlf’cancc, |

inverfly *,
7. The force of “heat mcreafes in pro-

pornon to the fquares of the dlﬁances, in-
aei Ks

verﬂy, that is, at the dlﬁance of one foot
f
the fire is four tlmes as ﬁrong as at twa

.uA

feet, and nine times as ﬁrong as at| three
feet and fo in proportion. B

' 8."The dimenfions of bOdlCS, in general
are mcreaﬁ:d by heat 1‘ o

* 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
B ; thatis, as 300 to 810, or as 30 to 81.

+ Dr. Halley found that water has no percep-
tible expanfion when gently heated, but whea

. bojled, expands one-twenty-fixth part, Mercury
with a very gentle heat expands one-feventy-fourth
Jpart; and fpmt of wine, with a heat much lefs

than ghat of boiling water, expands one-twelfth.
[ ] K 2 ) Mo
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9. Fu'e pervades, and i is found in all bq~'
dies.

10 The 1mmedxate mﬂammable matter
of every body is oil, or an unuous fub-~
ﬂ:ancc. , :

- 11. No fubftance will contmue to burg

without the adrmﬁion of frefh air.
12, Fire a&s in all dxreéhons from the
jgnitcd body, as from a center,

M, Mufchenbroek found the expanﬁons of the fol-

}owxng metals in the fame heat, to be in thepropor-

tions here fet down. Silver 78; iron 803 fteel 855
: copper 89 ; brafs 1105 ; tin 1535 lead 155

RECRE,
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"RECREATION XXXV
‘The inflammable phofphorus *.

FAKE the meal or flour of any ves
getable, put it into an iron pan

over a moderate fire, and keep it ftirring
'TWi'th’ an iron {patula, till it be converted
into a black powder: to one part of this
“add four patts 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, as it is apt to do upon the melting
of the alum, in which cafe it muft be

broke again, ftirred about, ahd accurately

- mixed with the flour, till it emit no moré
~ fumes, and the whole appear a fine, dty,
black, fixed powdet.

* For a mote eafy method of preparing a lucid
, Phofphorus, fee Vol. III. p. g},
RN IR o

K3 Put

.
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Put this powder in a clear, dry phial;
with ‘a ‘narrow neck, filling to about one=
third from the top. Then ftop the mouth
of the phial with loofe paper, fo 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 cenfider-
able fpace be every where left between
‘them. The phial muft be covered up
. with fand, {o as only to leave a part of it
_bare, through which you may percelve

~ whether -the matter be 1gmted In this
_ ftate the crucible is to be furrounded with:

coals kmdled {lowly, till it be well heated

. on all fides, when the fire is to be ralfcd
‘ till the crucxble, fand, gtafs, and matter in

it, be all red hot; .in which ftate thcy are
to be kept for an hour; after this, the

- fire being. ftill kept up, the orifice of the

phial is to be well' clofed with wax, to

..prevent any air from entering. Thus

ﬂlc.
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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 fhook out, into
“4he cold air, immediately takes fire and
burns; -but having once felt the air,. lofes
rall pawer of kindling thereby. Thisman-
‘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
-{malléft quantity of moifture, even. of that

little which:is lodged in the -air, come: to
touch this powder, the experiment will
not fucceed. '
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; ﬁECTK EATION 'XXXVAE
: {' - The lzguzd plzvojjp/z'arz;:.v L

TAKE a piece of Englifh phofphorus,
~ about the fize of a pea, and cutting
it very fmall, put it into half a'glafs of
quite clear water. Boil-it in a little earthen
veflel over a'moderate fire. Have a phial
with a narrow neck and a glafs ﬁopperil;'i
take out theflopper and plungsthe phialin
boiling water : then take it outy,and pour-
ing 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 degree enter its- (
This mixture will fhine in the dark for
feveral months, though the phial be not:
touched : if it be fthook, efpecially in warm: -
dry weather, very ftrong lightnings will:
dart from the middle of the water.-

2 ' Some
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. Some pleafing amufeinients may be pro-
duced by putting this phefphorus’ in a
long or broad phial, and pafting a paper
over it, in which letters or figures are
<ut.

RECREATION XXXIX.
" The fulminating gold.

LACE a fmall mattrafs, on a fand ﬁe’at,
and in it put one part of filings of pure
gold, and three parts of aqua regia. When
the liquor has entirely diffolved the gold,
put the mixture in'a phial, and add five
or fix timés as much common’ water.

Then take fpirit of fal ammoniacy or
oil of tartar, and pour it, drop by drop,
on the diffolution, till the ebuliticn ceafe.
Let this mixture reft, till the gold be en-
tirely precipitated to the bottom of the
phial.  Pour the water that fwims at the

top gently off, and after wathing this
' . gold
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-gold-duft feveral times in common watery
.dry it bya very moderate héat, by putting
it on a paper that will abforbe all its
moifture. =

If a grain of this powder be put in a
copper fpoon, over the flame of a candle,
as foon as it is well heated, it will go off,
with a report like that of a piftol. “If the
fpoon be not fufficiently firong, the mat-
ter will run through it, and make an explo-
~ fion underneath, with great violence.

RECREATION XL
The burning fountain.

<MAKE a veflel of tin or copper, as

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 veffel,
- Wwhere it fhould 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 éxtre=
‘mity fhould bé extremely fmall, arid there
muft be ‘a finall eock, that goes érofs it.
Pour fome {pirit of wine into the eolipile,
and having filled the veflel with boiling
“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 {pirit’ 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 wilk
‘havea pleafing effe@ ; and if the orifice of
the pipe be quite {mall, will continue +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 fpirit is to pafs
a be
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be cxtremely fmall. If filings of ,ironc]‘),c'
fifted over thefe jets, through a very ﬁnéj
fieve, they will take fire, and imitate cx—
a@ly the appearance of ﬁrcworks

" RECREATION Xil
Prince Rupert’s drop. 1

"FAKE up a fmall quantity of the meh-
- ed matter of glafs, with a tube, amf
fet it drop, red hoty into a pail of water, hy
which it will receive its form, and be
_folid throughout; except that fometi-mes'
it contain a few air bubbles. Thxs drop
ar. tear will have a fmall tall, whlch being
broke the whole fubftance’ of the drop
. will burft, with great violence, into a fine
powder, and give conﬁderable pain to the
hand that breaks it.

v It is remarkable, that the bulb or body
~ will bear the firoke of a hammer without
breaking, but if the leaft part of the tail
_ be broke the above-mentioned effet is
- : pro-~

B IS
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;irbduced. * 1f the tear be ‘cooled ‘it the .
air; it will fot produce the effect; and if
3t be ground away on a ftone, nothingex<
traordinary appears. But if it be putinto
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-
¢eed 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 flill in a flate of
repulfion, asina cafe, but when an opens-
ing is made in that cafe, by breaking off
the tail, the confined particles ruth forth,
and burft the drop with the grcatcﬁ vios

Jence.

RECRE-
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RECREATION. “XLII
The revivified rofe.

T AKE a_ rofe that is quite faded, and,

throwing fome common fulp,l;inj‘ on
a chafingdifh of hot coals, hold the rofe
over the fumes, and it will become quite
white. Then dip itin a bafon of water,
and giving it to any one, tell him to put
it in his box or drawer, and after locking
it, lto give you the key. When you re-.
turn bim the key, fivg or fix hours after,
and ke unlocks his drawer, inftead, of the
‘'white rof¢ he put in it, he will find one
that is perfedtly red, |

s

TN

.- .‘ - " ‘4:"‘\
)
N <L .
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RECREATION XLHL

Writing on glafs by the raysof the fun.

DISSOLVE chalk in aqua fortis, to the

- confiftence of milk, and add to that
a firong 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 througl_;
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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'REGREATION XLV,

T/ze,rz}qgic picture.. .

AKE two pieces of glafs about three’
inches long and four wide: they
muft be quite level, and exadly of the
fame fize. Plage them one over the other,'
and let there be about one-twentieth part’

of an inch between them, which you may’

effect by pafting papers on thejr four cor="

- mers. Join thefe two glaffes together by

aluting compofed of lime flacked by ly-
ing in the air and reduced to very fine
powder, mixed with the white of an egg.’
Gover all the borders of thefe glafles with
parchment or bladder, except a {mall

‘opening left on one fide, in order to in-

groduce the following compofition.

. 2 .

Diflolve by a flow fire fix ounces of
fine hogs-lard, and put to it half an ounce
of white wax, and if you find it neceflary
to render it more fen(ible to the heat, add

é‘g & Y - taq



RECREATIONS. 144

an 6unce, or more, of the cleareft linfeed
oil. This, when liquid, is to be poured be-
tween the glaffes by the fpace left in theit
fides, and which you are then to ftop clofe
up. Wipe the glafles clean, and holgd
them before the fire, to fee that the compd-
fition will not run out at any part. Then
pafte a piGure, painted on any thin fub~
ftance, or a colouted print, with its facg
to one of the glafes, and fix the whole in
a frame,

The mixtute betwegn the glafles, while
it is cald, will quite conceal the piGure,
but becoming perfectly tranfparent by heat,
the painting will appear as if there was
only a fingle glafs before it. As the
sompofition cools, the piGure will gradu-
ally difappear, and at laft be quite inv'
vifible.-

’,,VW-'IV-”' %  RE-
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o The luminous oracle.:

ROCURE a tin box ABCD, (PL XIT. |

" Fig. 1.) about eight mchf:s high, four

vnde, and two decp, and let it be fixed an

the wooden ftand E.  On two of the in-

fides Ict there be a groove F'G,,and in the

front an opening I, three tnches wide and
one high. - ' '

" At the back ‘of the box let’ there Be'a
little tin door, that opens Outward b)"
- which two wax candles M, may be put
in. Letthe top of the box have a cover
of the fameé metal, in which there are fex
veral holes, and thch may be taken oﬂ" at:
pleafure. '

Prov1de a cloublc glafs OP, an 2.con-
ﬁru&ed in the fame manner as that in the
la{’c Recreatlon. On one of its “fides you
are to pafic a black paper, the length’ of
> + - 'which



REGREATIQNS. 17
which is to be divided into three parts,
and the, breadth _into: ﬁfteenx in _every
two of thefe ﬁfteen divifions you cut out
letters, which will make in the whole
three anfwcrs, to three quefions 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 FG.

Then take a flip of paﬁeboard RS,

an ,3-oneinch and a half wide and three
mches long, which is to be dxvxdcd into

ﬁfte@n cqual parts, fimilar to tbbfe of the

, paper OP, and cut out fpaces, as in' thc,
_figure, fo that this paper ﬂldmg hornzon-,

tally beforc O P will either cover or con-
ceal the letters ‘cut in that

., This pafteboard is to flide between two
brafs wires, and is to be faftened to one
ﬁdc of the box, by a ﬁrmg ‘that commu-
. mcates W1th a fmall brafs fprmg, and to
L2 " the
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the otlrcr frde, by a ﬁnng faﬁencd to the
box By ‘a fmall’ piece of wax, fo fituate:
that the ftring may be eaﬁly fet at liberty-
byrthe heat of the candles placed in. the
bwok: . Lo . . N .. e

Take a pé,r'cel' of cards, and’ write on
on them different queftions, thtee of which.
are to correfpond with the anfwers on the-
glafs. Shuffle thefe cards, and’lét a per--
fon draw any one of the three queftions..
Then by raifing the glafs you i)ﬁng the:
anfwer againft the hole in the front of the-
box. - You néxt place the candlés in thé-
box, the heat of which will melt thé-
wax that holds the paper RS, which.
being then drawn by the {pring - the an=~
fwee will be vifible, and in proportion as.
the compofition be¢tween. the. glafles be-
comes diluted, by the increafe of the:
heat,. the letters will become more. firong»
ly iluminated.- -~ . ‘

ot
3
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Thc let{Prs cut m ‘the pap¢r may bc
»madc to anfwer fevcral dlﬁ'erent que:hong,
:as has been explamed in other Recrea-
‘tions ; and the whole parcel of card.s
Jmay conﬁﬂ of queftions .that may be an-
Afwered by one or other of the three divi-
fions in the paper.

RECREATION XLVL

To praducz t/ze appeargnce of a ﬂower from
. ts afbes.

. R ’
h e

A’KE ¥~a'tin box ABCD, (Plate XH,

Fig. 4.) with a cover M, that takes

«off. ‘Let this box be fupported by the-pe-

.deftal F G ‘H], of the:fame metal, and on

-which there is a little door L. .In.the
front of this box is to be aglafs, O. -

~ In a groove, at a fmall 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

L tin
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tm tube, fupportcd by the cxofs-pxcce R
Let there be alfo a {mall chaFn"dl(h placed'
in the }edef’tal F CHL ‘The box is to
be open behind,  You pnvately place a
flower in the tin tube R *, and prefenting
one that refembles it fo any perfon 1, de-
fire him to burn it on the coals in the
chafing difh, -

. You then firew fome powder over the
‘coals, which may be fuppofed to aid the
.afhes in producing the flower; and then
- put the chafingdifh in the pedeftal, under
-the) bpx.  Ag the heat by degrees melts
. the compofitign bgtwegg thg: gl@ifes,htfhe
FER N B TR
e *xThxs,ﬂower mu{’c not be placed fo near the
fxont o!afs, as to make xt in the Ieaff degrec
vifible. T e
"4+ You may prefent feveral ﬂowers, ang let the
perfon choofe any one of them. In this cafe,
~ while he is burmng the ﬂower, )ou fctch the
" box from another aparément, and at the faine time

- ‘put in a- tor{e(p;fhdmg flower, which will-inake the .
= experiment fiill more. furprifing, ;.

fHowes
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flower will gradually appear, but’ when
.the chaﬁngdlih is taken away, and the
‘power of thq athes is fuppofed to be re-
moved, the flower foon difappears.

‘RECREATION XLVIL

To producéﬂfe 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 toit an equal'qlan-
tity of -oil of vitriol highly redtified,
* and diftilling the mixture in a moderate
fand heat, it will yield a liquof in férm
ofa yellowdh fume, which being caught
' 111 a Qlean dry recelvcr, is the szrttu.r nitrs
Glauberianus, Now. if to a dram of dlf- |
- tilled oil:of cloves, faflafras, turpcntmc,
or caraways, contamed 1n a glafs vcﬂ'el
qas much, more, of thc abmze fpmt, though
“both the bodies are perfeily cold- before
. - Lg < the
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the mmture, a vxolent flame wﬂl mﬁantfy
arife, -and’ ennrely t‘leﬁro’y them, {eave
ing only a little refinous matter, inftead of
aihcs, at’ the bottom. h

,\ T e e e

Rz ECR- EA.TION XLVIH
./Yrt ﬁczal ltg/zz‘mng

WR OVIDE a‘tin tube that is muéh
larger on one Aide than the other, and
‘in whnch th‘erc are ﬁ:ver:ﬂ ‘holés, Fill
“this tube with 'refin in powdét, and when
Yt is thook' over the flame f a “torch,
'iil'\‘;&"ilf ﬁro&ﬂce a fudden corufcation, thdt
ﬁrongly reprefents a flath of Ilghtnmg,
You are to obfervc that it is not the flame
'1tfclf that is to be feen, but its reﬂeéhon,
as is praéhfed at the theatres, and as hap—
pens, for the moﬁ part, in nature. *,
* It is after thxs/-manner that the ;flambedux of
the furies on the ftage are conftru®ted, except that
‘3t the gnd.of ca,ch of them there is 2 match, dipped

An fpirit of wine, by means of which it is only ne-
ceffary to fhake therh, and they will produce 4 fud-

“d¢n’dnd very confiderable flame.
’ RECREK-



REGREATIONS 133

‘tr'zlﬂl

REC,REATION XLIX._‘
g - Arts ﬁmzl ﬂmnder. SRR

'TAKE a ftrong bottle that holds about
a quarter of a pint, in which putone
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
~put the. cork, put -a lighted candle pear
. the mouth of it, ‘which fhould -be a httlc
‘inclined, and there will prefently arife an
inﬁammatlon, attended with a loud nmfc.

If you are apprehenﬁve of any mif-
chievous effe@ts from the burfling 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 bouglc fixed
to thc end of a long ﬁxck : >

,.ul

Another ‘way of 1m1tat?ng thunder is,
by mixing three parts ‘of faltpctre, two
Sls v rr;PW

w3
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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 thovel, place
it over a coal fire. The exploﬁon of this
mixture will much refemble ‘a- moderate
whap of thunder. ‘ e
< ' you would'-produce a more violent
explofton, ‘put an ounce or two of this
.mixture in the thovel,. but then you muft
“have a chafingdifh of hot coals, and plac-
‘ing it out of the houfe, ftand at a con-
-fiderable diftance from it, and not go near
ity till the-matter be completely exploded,
~or, whatis better, till the fire be out. Ex-
" periments of this nature fhould, in ge-
. neraly be conduéted with great cautxon, for
-an amufement of this kind Would be dear-
Iy bought with, a2 wound in the face, or
 the lofs of ﬁght. |

RECRE-
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"' 'RECREATION L. '

P T U O SR S
" The predicted earthquake and woleano,

GRIND freth iron filings, . free from

ruft, with an equal quantity of pure
fulphur, for a long time, till the. whole
be formed into a fine powder. . Thismix-
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 it
. into a {tiff pafte, the mafs will foon grow
warm, {well, 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
““miay fafely predit that in about eight
hours time the ground will begin to heave
and fwell, that it will fend forth hot ful-
phureous fteams, and at laft, burfting into
live flames, will form a true volcano,

'Thg
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"The prctendcd miracles of Mahomet
"and Haly, werc% as Boerhaave obferves on
a ﬁnul'u' inftance, mere trifles to ‘this. If
any leader of a fe&, a very few centuries
paﬁ, had been in pofleflion of this fecret,
and ‘had "performed this miracle in coa-
"ﬁrmanon of his do&rmc, the man who
thad dared to difbelieve it would hawe
been regarded as a very hardened infidel
indeed ! L

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

“To perform thefe recreations to. the
greateft advantage, there arethree circum-
ftances 'to be carefully obferved: .thc_;ﬁrﬁ

s, ‘the - differént colours of 'the fire : | he
- fecond, ‘is the manner of cutting out thc
feveral . ﬁgm:cs, and the third, the. direc-
tion: of the motien:of- ench «picte, wWhe-
ther it be fwift ‘or flow, firait or cir-
<ular.’

Arti-
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Amﬁclal ﬁn:works may be reduced tor
four’ prmcxpal colours, The firtt is ,that‘
of jets of ﬁre, which is of a clear whxte :
the fecond is that of fuch jets as are of a
yellowor gold colour : the third is that of
ferpents or rockets, which is very bright,
and of a light blue caft * : and the fourth
is that of a colour inclining to red, and
# commonly ufed in cafcades of fire..

The vivacity of the fire being imitated,
By the rays of light that fall upen tranfpa- .
rent papert, as we fhall fhow hereafter,.
the paper is to be flained 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 firong + for the third: a light
'tméture df Pruﬁ' an blue* ' and for ﬂxc

o * There is, another fort. of ﬁre qf » aronget

blue, of whlch cyphers and emblems are formed,
and which is plaééd on the ceniters of funs.

t+ The:paper fhould Be quite -thin; and after it

is coloured, may Bie made more: tranfparknt by being

dipped in, or rubbed over with clear oil. - . ,

S fourth
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fourtts, a fmall quantity of carmige miay be
put in the faffron water juftmeritioned.. -
ISR A T e Rl e
 If among thefe fireworks yousyould have
fome: parts that are tranfparent, rapd thro”
which other parts are to be feen,. you muft
ufe for the tranfparent: 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 froma _]uﬂ:
mixture of light and fhade that the moﬁ'.
pleaﬁng effeits are produccd '

RECREATION LL

To imitate a Jjet de feu, c&lupm, globe, ér’i
- pyramid of fire.

: TAKE a paper ‘that is blacked on both
fides *, atd"of a proper fize for the
‘ﬁgure you 1ritend to exlnb:t, for example,

- Inﬁead of -black, the papcr may be coloured
-en each fide with a deep blue, which will be fill
~better for fuch as are to be feen thmugh tranfpa-

TNt Papers.. . . ... L, o
: that
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Wat'of Figy 1, or e./ Plate’ X,  In-this paper
cut-o: with-a penknife feveral {paces.;By
beginning from the point A; and with a
piercersmake agreat number of hales, zather
Tong than round, and at no- regular difn
tance from each other ; obferving,  how-
“¢ver, that-they muft form right linesfrom
the point Ay as-is clearly exprefled.--in the
figurés, the parts engraved.: bemgﬂwfe that
are to be cut out.. ; X
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 fpirals themfelves. - - You muft obferve
to cut them: in, the fame form reprefented
. inthe figures,. that the, pyrannd or globe
-IRAY 3APEaF 1o turn on its, axzs ~The co-
. lumas? that are reprelented in pxeces of
’ archlte&ure, or in _]Cts of ﬁre, muﬂ be cut
~in t‘le fame manner, if they are to be’ re-

prcfented as turning on their axes.
., 6 “In

[
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In like manner may be exhibited 34
great variety of ornaments, cyphers, and
medallions, which when ptopetly co-
toured cannot fail of produemg a moﬁ
p]eaﬁng effe@ .

When thefe pieces are drawti-on a large
fcale, the architeCture or ornaments may be
fhaded; and toreprefent thedifferent thades
pieces of coloured paper muft be pafted -
over each other, which will produce an
effe that would not be expe@ed from
tranfparent- paintings. Five or fix pieces
of paper pafted over each other will be fufs
ficient to reprefent the ftrongeft fhades.

To give thefe picces 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. 5 ornfaﬁar asFifg 6.

. ® There thould not be a very great dnve;ﬁty of
colours, as that would not produce the moﬁ agrec-
abla appearance,

8 |  you.
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you muft confiru®t a wire wheel of the
fime diametér with thofe picces, in the
manner reprefented in Fig. 7. * over this"
wheel you pafte a very thin paper, on
which is drawn, with thick black ink, the
fpiral figure reprefented by Fig. 8. The
wheel thus prepared is to be placed behind
thé fun of ftar, in fuch manner that its -
axis ihay be exatly oppofite the center
of either of thofe figures. This wheel
may be turned by arly method you' think
proper.

Now, the wheel being placed directly
behind the fun, for example, and very.
hear to it, is to be turned regularly round;
and ftrongly illuminated by candles placed
behind it. The lines that form the
fpiral will then appear; through the fpaces
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 '

Vor. IV, M femble
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femble fparks of fire that inceflantly
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 proceceding from the circumference to
the center.

Thefe.two pieces, as well as thofe that
follow, may be of any fize, provided you
obferve the proportion between the parts
of the figure and the fpiral, which muft
be wider in large figures than in fmall,
If the fun, for example, have from fix to
twelve inches diameter, the width of the
ftrokes that form the {piral need not be
morc than one-twentieth part of an inch,
and the fpaces between them, that form
the tran{parent parts, about two-tenths of
an inch. Ifthe fun be two feet diameter,
the ftrokes 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 firokes fhould be one quarter
- of an inch, and the {paces five-twelfths of
an
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an inch.  Thefe pieces have a pleafing
effe@ 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 oat. The wheel
muft be carefully concealed from the eye
of the fpelator. -

M 2 ) Where
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Where there is an opportunity of re~
" prefenting thefe artificial fires by a hole
made in a partition, they will doubtlefs
have a much more ftriking effe&, as the
{peCtator cannot then conjeCture by what
means 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 from the center to the
circumference, as A, A, &c. you muft
conftruc the double {piral reprefented by
the 1oth figure of the fame plate.

When this wheel is placed behind
Fig. 9, the concentric fpirals A, A, Fig.10.
being oppofite the part A A, Fig. g. the
fire will appear to iffue from the center,
as before: but the parts againft the ex-
centric {piral of the wheel BB, which are
thofe marked B, B, in Fig. 9. will ap-

pear
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pear to move from the circumference to
the center. »

It is caly to conceive that by extending
this method, wheels may be conftru&ted
with three or four fpirals, to which may
be given different diretions, as in Plate
XI. Fig. 1. where is drawn, on the
tranfparent piece, the fpirals 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 tran{parent figures
may be contrived, and which may be all
plac.d before the fame fpiral lines.
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RECREATION LIL

To reprefent cafcades of fire.

IN cutting out cafcades you muft take

care to preferve a natural inequality in
the parts cut out, as is exprefled in Plate
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-
fe&t. As thefe cafcades are very pleafing
when well executed, fo they are highly
difguftful when imperfect. Thefe are the
moft difficult pieces to cut out.

To produce the apparent motion of thefe
cafcades, inftead of drawing a fpiral, you
muft have a {lip of firong paper as ABCD,
(Pl. XI. Fig. 2,) of fuch length as you
judge convenient, In this paper there
- muft be a great ynur‘nber of holes, near
each other, and made with pointed tools
of different dimenfions, ~ *

At
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~ At each end of the paper a part, of the

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

When the calcade 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 is then
between A and B, being quite opaque, no
part of the cafcade will be vifible. But as
the winch Dis turned 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-
dcends in the fame dire&ion ; and the il-
lufion will be fo ftrong that the {fpeGators
will think they fee a cafcade of fire; efpe-
cially if the figure be judicioufly cut out.

M % A cal-
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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 another piece,.
which reprefents fire that afcends, as a
jet, may be placed in its room: and thus
the pieces may be alternatcly, and conti~
nually changed,

"RECREATION LII,
Imitative illuminations.

N 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
exact 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 Le
all in a line, you muft ufe the fnef
piercers for the fmalleft lamps, and the
larger for the greateft; but if the " parts
of the illuminatiop be fuppofed at’ dif-
ferent diftances, then the ﬁn_e picrcers
are to be ufed for thofe parts that are
moft diftant, and the holes muft he nearer
together, in proportion to the diftance. If
there be obje@s in front perpendicular to
the point of view, you muft ufe piercers
whofe diameters decreafe infenfibly, 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 perfpe&ive be obferved.

‘When the piece is completely cut out,
you place behind this double paper one
that is very thin ; obferving to colour the
parts that are to appear the moft 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 bchind by feveral candles

or lamps, placed at equal diftances from

cach other, thatall thc parts may be equally
diluminated T3 for otherwife the illu-
fion will not be compicte. The front of
the paper thould be alfo illuminated with
a faint light, fuch as is juft fuflicient to
fhow the pieces of archite&ﬁ.re 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. v ‘

+ 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& the light on the piece.

‘ rizontal
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rizontal dire&ion, it will be difficult to il=
luminate it fufliciently to produce any re-
markable effet. If you are defirous,
however, of making an experiment with
a print in a horizontal pofition, inftead of
placing a tranfparent paper behind it, you
muft put one that is gilt, which is to ap-
pear through the parté cut out. A print
thus prepared, when a ftrong light is
thrown upon it, will reprefent an illumina-
tion tolerably well,

APPEN-
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A PPENDIX

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-
thematical 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.

MONG the moft pleafing as well as

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

"RECREATION LIV.

Tranfcolourations.

AKE antimony and grind it'to a 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=
Iow, 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 %

glafs retort, affords likewife, in different
parts of the glafs, a variety of colours.

To make a gold colour by mixing a’
limpid liquor with a grey powder: pour
hot alcohol on fulphur melted with fixed
alkali, then ground and heated. . To
change this gold coloured liquor into one
of the colour of milk, by pouring it into
a clean glafs ; let the glafs be previoully
rinced with oil of vitriol.

To turn an almoft limpid liquor blue:
pour fpirit of fal ammoniac to a folution
of verdigreafe in vinegar, and dilute it
with water till it be almoft limpid. To
turn that blue liquor pellucid, add acid to
it, till theacid 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:

"To turn a blue into a beautiful green.
'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
in 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.

Vor. IV. N RE‘;
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RECREATION LV.

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

INSE a clean hot glafs in a firong
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 LVL

To turn a pellucid liguor black, by dda’z’ng to
it a white powder.

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

of the vitriol of iron calcined to white=-
nefs, and heated: this, as it fails,
makes a black cloud, that diffufes itfelf
through



RECREATIONS. 1%

throtigh 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 tin&ture made with the red
calx of the vitriol of iron, and the dulci-
fied fpirit of falt,

In all thefe experiments, while the li-
quor is changing from limpid to deep
‘black, there arife almoft innumerable

N 2 fhades, *
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fthades, or intermediate degrees of dark-
ncfs, 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 reddith, 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 the acid
that has attracted the metallic matter.
This is attended with an effervefcence,
which at the {fame time reduces, de-
ftroys, and regenerates, viciflitudes of co-
‘lours, which is beft perceived by letting
the alkaline liquor fall in at feveral times,
but with a quick motion.

' . Lafﬂ}’,
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Lafily, if a fufficient quantity of acid be
added to the black liquor thusregenerated,
{o as to abolith the alkali, the whole will -
" become pellucid again ; and thus black-
nefs may be reciprocally deftroyed or re-
ftored. Hence alfo appears the furprifing
power of a metal to produce 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.

AKE a ftrong folution of mercury
made with {pirit of nitre; dilute it
with water, and pour it into a hot glafs
rinfed in a ftrong {pirit 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 effe&. :
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 LVIII,

The colour that appears and difuppears by
the influcnce of the air.

UT into a decanter volatile {pirit in
which you have diffolved copper
filings, and you will have a fine blue
tinGture. ~ If 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 rcj)eated a
great number of times,

SYMPA-



RECREATIONS. 183

P

SYMPATHETIC INKS.

T2 Y fympathetic inks is meant thofe

forts of liquors with which any cha- .
ralters being wrote they remain invifible,
till fome method is ufed to give them a
colour. Thefe liquors are divided into five
claffes, and that with refpe& to the means
ufed to make them vifible.

The firft clafs of thefe inks are fuch asv
become vifible by pafling 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 expofed 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 thofe that will not be
vifible till they have been expofed to the
fire, or heated SRR

The fifth, hke the fourth, appear by
heat, but difappear again when the paper
becomes cold, or has had a {ufficient time
to imbibe the moifture of the air.

The compofitions of the firf} clafs of tkefe inks,
' Impreg}mtion of Saturn.

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 li-
quor in 2 bortle, |

Diffolve orplment in water of quick
llmc *, elther by a fand heat, or by fettmg

* 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
‘ently off,

the



RECREATIONS. 18

the bottle in the {un 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 {uffi-
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 {ponge, 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. '

.Anotﬁeg



186 RATIONATIL

Another ink of this clafs.

Diffolve 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, whichis
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.

Sympathetic gold ink.

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

AN

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 chara&ers you write with the

diffolution of gold become qmtc dry, inthe
thade,



RECREATIONS., 18y

fhade, and they will not appear for the
firft feven or eight hours. Dip a pencil,
or fmall fine fponge, in the diffolution of
pewter, and drawing it lightly over the in-
vifible charadters, they will prefcnt!y ap-
pear of apurple colour.

The extraordinary effe& 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 fer-
mentation.

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

from

!
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from  the open air; but will be vifible
" after being expofed an hour or two to the
fun or the fire.

Another [ympathetic ink,

Diffolve 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 threc 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, efpecxally if the infufion
be ftrong.

* You may put three-fourths of a pint of wa-
fer 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 a-

- bove diffolution. -

RECREATION LIX.

The book of fate.

AKE a book of feventy or eighty

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 papers, |
each about half the fize of the pages in
C : the
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the book, the fame queftions that are 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, juit 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 leaves, 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.
The marvellous portrait.

MAKE a box about four inches long,

and three wide, as ABCD, (Plate
XII. Fig. 5.) and quite fhallow. Let it
thut with hinges and faften with a hook ;
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 vivifyiﬁg 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 againf} the pafteboard bottom.

Then take feveral pieces of paper, of
the fame-{ize with the infide of the box,
* Ifa weight be placed upon the beok the ef-
fe& will be the fooner produced. Or you .may

put the book in a box that will prefs it clofe down.
and

3



192 RATIONAL

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 fhow him what an
abfent friend of his is doing at the prefent
hour. You then give him:the paper a-
dapted to the employmentyou intend, and’
tell bim 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=
mufling him with difcourfe for three or
four minutes, you take out the paper, when
he will fee his friend in the employment
you have afligned him.

RECRE-
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o ‘T e artﬁctal /mm{

ET a Workma,n make a hand Qf Wood,
i.-as in Plate XII. F1g 6. fixed 'at the
cnd next the elbow; to:.the ptece -E, the
‘ends of which go thirgugh the fcrews CD
andEF., Thefore and middle fingers, and
the ;hﬁmb, are .to. be moveable at their -
joints,” There muft go a wire through
the arm, that is {ixed at one end to the fore
finger, ,a;nd‘ at the - othcr,, to the piece. E,
rourtd which it is to.meve : ‘under. the two
joints of the two fingers are alfo placed
- two {mall {prings, which are to raife it up.

To the fore finger and thumbfix two
fmall rings, through which a2 pen may-be
put, -f0 "as not to’ 1mpede their motion.
‘Under the arm;at the point I; place a fmali
brafs roller,which ferves to fuftain thearm:

Vor.IV. 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 ST there muft be an opening a-
bout three inched long and twoinches wide;
the whole pedeftal may be covered with a
* thin fluff, by which the hole will be con-
eealed. Theteis to be a valve, or fort of
‘trap-door, on the infide of the pedefal,
which is to faftenagainft theopening. - -

Over the hand and pedeftal placea 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:

‘v
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the anfwer under the pen inthe hand, let-
ting him firk 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 & handle fixed to F, and as
piece E turns round the wires that move
the fingers and thumb are alternately
lengthened and fhortened, by which their
joints are kept in continual motion ; .and
the fcrew at the fame time turning gently
from F towards G, giyes the whole arm
a motion which very much- refembles that
of nature .

" * The paper dippel in the vivifying liquer Is to
be previoufly placed againft the opening in the ta-
ble, and fupparted by the trap daor,

"+ This might be performed without an aﬂif-
tant, by means of a trigger placed in the leg of the
table, and cammunicating with the handles, which
the operator mightshruft dewn with his foot, Where
expence is not regarded, there may be 3 complete
figure of 2 man in woed, or plaifter of Paris, feat- -
ed by the table

02 The.
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" The hand and pen ferve here merely to
affift the illufion: but 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 cafe

the trap door and dipped paper may. be
omitted *,

Sympathetic inks of the fecond clafs:

The fympathetic ink of gold, of which
we have already given the compoﬁtlon, 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-
lour, that nearly approaches black.

»

"~ * You may alfo have a glafs ink-ftand, with
fome of the vivifying liquor, into which the pen
may be dipped; and it will then appear to write
with common ink. The fpeQators fhould not be
peraiitted to come very near this machine; which
may be applied to feveral other purpofes.

But

P i
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But if inftead-of ‘expofing it to the air,

70u keep the paper on which it is wrote

in’ a box fhut clofe, or wrapt up in an-

other paper, it will remain invifible for

three or four months, -but after that time
it will become of a deep vio_le't colour *,

Sympatﬁetzc ﬁlver ink.

Dlﬂ'olve fine ﬁlvcr ip aqua ertlS, and
after the diffolution .add fome diftilled wa-
ter, in the fame mapner as in the go].d‘»
'ink. What is wrote with this ink will
rernam mvxﬁble for three or four months,
if it be kept quite clofe from the air, but
will appear ia an’'hour if expofed to the
- fun, and will be of a grcy colour, like
,ﬂ'lat of ) ﬂaﬂe

o p T "";

< tider thisfecond clafs &f fympathctlcs,
may be ‘alfo incladed feveral “othet diffo~
l\mons of metals, fuch as lead by vinegar,

.....

,.,.

03 copper
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eopper by aqua fortis, which gives the co-~ -
" lour of tan on the paper; -pewter by aqua-
regia; emery and certain pyrites, in
fpirit of falt; mercury in aqua fortis; or
iron by vinegar. Each of thefe diffolu-
tions 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 charaGers ‘aplv‘)gan_' like
holes, in the fame @nanner as if they had
been cut out; they are therefore Bt only
for extempore. recreations.

 .RECREATION LXIL
- The writing againft the wall.

AKE feveral pieces of paper, of a fize
that you can put in any book that

will gointo your pocket, and write at the.
top of each of them a queftion, with camy.
mon ink, and under it write the anfwer.
with the gold or filver ink juft mentioned.
Give any one of thefe papers, clofely wrapt
L ) ups




RECREATIONS. .ig9

up, 10 -a peffon, and te]l him to place it
againft the wall of his chamber, and keep-
ing ‘the door locked he will next day find
the anfwer wrote on u; :

~ Ag the gold ink will fometimes give a
yellow ‘caft to the paper, you may previ=
~oufly give a flight tin&ure of that kind
te the papers you ufe for this purpofe.

'RECREATION LXIL
| Tﬁe 'tél]'mdn" B

MAKE 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, 1s to be covered by the fecond part
B, in form of a cafe, and let the top G,
exa@ly cover the part B; as is exprefled in

the ﬁgnre &nd the proﬁlcs

04 Upon,
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' ,Ubon- the botfom of the. hox-let there be
a plate of  copper, about:one-twentieth: of
an inch thick, on which; let there bg a num-
ber of hieroglyphi¢ chara&ters, conti-

.guous to each other, and cut in dlffercnt

forts of mctal

PR

'O'n' ‘tﬁ‘é t'i)j)“'of the cover pla.'cé'a~‘l_:nob

< 0, that . goes through it, and to Wthh

the copper “triangle Q_is to be fixed occa-
ﬁonally, in fuch manner as it may go into
the cafe’ B: - There muftbe a fpace of on¢

_ quartcr of an inch between the trxanglc Q_
* and the bottom of the cafe B; into which

* another plate of coppe;, of that thlckncfs,

, may be pla'ced

The outﬁde of thls tahfman may be de-

- corated with uncommon figures or charac-

ters, to give it the appearance of greater :
myftery,

I

~ 'On feveral picces of 'papcr, of the fame

ﬁze with the 1nﬁde of the talifman, write
. o dlﬁ



.
\
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' different queftions, -in: common ink, and
write the anfwers . thofe different forts
of fympathetic' ink, that appear when
heated, obferving that each word. of the

anfwer is to be wrotc m a dlffereht
mk*‘ . .

Having properly -heated the triangle,
and placed it under the cover, you intro-
'duce the talifman, and tell any one of the
company to choofe one of the papers on
which' the queﬂtons are wrote, and placc
it in the tahfman, and he wﬂl 1mmed1atc-
Iy have an anfwer wrote on that paper, the
words of Whlch will ‘be of different co-
lours, accordmg to the different metals of
Whlch the talifman is compofed. The
paper bemg placed in the talifman, and
“the cover placed over it, the heat, of thc
trlangle will make the anfwer vxﬁble ina
few momcnts. This Recreation may be
repcated 1f thc' fnangle be made leﬂiCl'r~

* The inks proger for thxs purpofc will be de-r
fpnbed further on,

vﬂcntly
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ently hot; and twa papers may be placed
i the tahﬁnan at the famc time,

This Recreation, when mll cxecmad
occafions.a furprife that cannot be conceive
ed by a mere defcription,

RECREATION ILXIV,
L Thefibghs, -

.,MAKE a wooden pcdeﬁal AB, (PI
XIIL Fig. 1.) about ten mchcs long,
_eight wide, and one deep: and. at one,
~ endere& a box G, about ten inches high,
eight broad, and two and a half deep,

The top of the pedeftal muft flide.in a
groove, on which infcribe a dial M, of fix
inches diameter ; and . which is te be di=

‘vided into ninetcen equal parts in; twelve
of which arite the names of the months,.
- and mark the refpecive figns of the zo-
diac, and in the feven other divifions,which
7 ‘ o muft

T
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muft 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 an index that turns freely onits
center, ‘ '

Within the pedeftal place a pulley P, a-
bout four inches diameter, which is to turn
on an axis that is dire@ly under the center
of the dial, and on the upper 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 wrote the days of the week.

Within the box C, let there be two

, rollers Sand T, as in the figure: let that |
of S contain a fprmg, and at theend of T

let there be a pulley V of three quarters of

aninch diameter, round which gQ'esaﬁring

" % If the axis be inade to pafs through the top
of the pedeftal, this opeaing will not be neceffary.
- Z".“ i or
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or thread that paffes under the fmall pule
ley X, and is faftened to thatof P: . fo that

when the laft pulley makes about one-
third of aturn, that of V may make three

- er four tums,

There mutt alfo be a feroll of paper,
about two feet long, and each end of
which muft be pafted to one of the ro]lcrs

~In the'front of the box, between the two

tollers, make an aperture D, about four
inches long, and one inch and a half wide :

to this opening let there be a httle ﬂap or
flider, by Whlch it ¢ may be clofed at
pleafure. '

The appgrétue being thus difpofed,
place the index R fucceflively égainﬁ each
of the divifions marked with one of the -
planets, and as the paper is gradually
wound up the roller, ‘mark ‘againft “that
part which is at the aperture D, the name
of one of the following fibyls,
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~.'The Hellefpontian
Cumean
Artemifian
Phrygian' * $fibyl.’
Albunean . L
Perfian , .
Lybian J

On each of the feven cards write a dif-
* ferent quci’aon, and draw one of the’ feven
planets. l\ext, take a memorandum-
book, that contains feven leaves, and on
¢ach of them write the name of one 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, diffetent anfwers to ‘the famc
que{hon A

Then’ give a perfon the feven cards on
which the queftions are ‘wrote, and tell

* him to choofe one of them prlvatcly, and
conceal the reft, fo that it cannot poffibly
B¢ 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 plaee the index of
 the planets againft that which is on the
card he has chofe, and which is to prefide
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 hand-
kerchief. Then let him open the door
~ that is before the aperture in the box, and
tell you the name of the fibyl there vi-
fible. | | |

You then open the memorandym-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 introduced,
when you dire& the perfon to put the

% Thefe months and the index are of no ether
ufe than ¢o give the experiment an air' of greater

‘myfery. *
. blank
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blank paper ‘into it, and taking it out a
few moments after, he will find tbc an-
{wer to his queftion. :

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

"RECREATION LXV.
The magzc urn. |

PROVIDE an urn of wood or metal,

.about fix inches bigh and two and a
half diameter in the wideft part, and of
duch figure in other refpe&s as you think
proper (fee, Pl. XIII. Fig. 2).  Let there
be a cylinder of copper C, Fig. 3. of about
one-eighth of an inch diameter, which is
. ) - to
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to fill ahole AB, made in the urn; ‘The

top of this cylinder is'to be - in- thetop

. of the urn, fo that it -may be eafily-taken -

out. To this urn ‘there mu{’c be a cover
D whlch ﬁts it c‘xa&]y

On a fmall fquate piece of paper draw
the figure of a flower or leaf, with that
fort, of fympathetic ink whofe colour moft
refembles it.. You then prefent feveral
fotts of flowers or leaves to a perfon, and
defire him to choofe any one of them.
Then put that floweér -on 4 chafingdith of
hot coals, and taking the paper on which
it is fecretly drawn, you give it {0 the
perfon to examine, and then put it in the
urn, having previoully heated the cylin-
der *, Then taking fome of the afthes of
the burnt flower, you ftrew them. ovér
the paper, after which you take it out |
and fhew the company the figure of that
flower. Wbile the flower is burning you -

A* There are fome forts of fympzthetxc mks
“that require much mOre heat than othera.
' may
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may fprinkle fome powder over it, fup-
pofe that of {altpetre, and by that, mixed -

. with the athes of the flower, the company
may imagine the effe& is produced. '

'The prefs or cupboard mentioned in
the laft Recreation will be here very con~
venient for heating the cylinder and
placing it in the urn. A fimilar Recreation
inay be performed by putting the paper
in a éopper veflel, that may be placed
on an iron plate over the chafingdifth in
which the flower is burnt, But this me-
thod has not fo myfterious an appear-
ance as the other, and in fome perfons
may caufe a fufpicion that the effect is pro-
duced by heat. )

 Other fympathetic inks.

Befide thofe mentioned in the begin=-
ning of this article there are feveral other
inks which appear very lively when a
"~ Vou. IV. P coloured
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coloured liquor is pafled lightly over them,

-of which the following are the moft mas
ter ialo

A yellow fympathetic ink is made by
fteéping the flowers of the -marygolds
feven or eight days, or more, in clear
diftilled vinegar, and then prefling them
out. The liquor is to be kept in a bottle
awell corked. If you would have it flill -
more limpid, add, at the time of ufing it,
fome clear water.

For ared invifible ink; to the pure fpi-
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 fufficient quantity  of
river water.

TFor
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' For a violet fympathetic ink, eﬁpx;efs
the juice of lemons, and keep itin a bottle
well corked. '

~ All that is wrote on paper, or ariy
‘white body, fuch as filk, cloth, &c. when
‘dipped in one of thefe inks will appear of
the colour above exprefled, after it has
. been dipped in the following liquor.

Take a fufficient quantity of the flowers
‘of pancy, or of the common violet, and
bruife them in a mortar, adding fome wa~
ter to them; and ftraining the liquor
through a cloth, keep itin a bottle, or
take water in which turnfole has been

fteeped.

P2 R E-
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RECREATION LXVL |
The revivified bouquets.

ROVIDE a number of artificial flow=
ers, fuch as rofes, jonquils, pinks, or
any other you find convenient. Théfe
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 bouquets, 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 dip it in the vivi-
fying liquor made of violets, juft defcribed,
and
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and dr;m}'ing. it prefently out, all the flow-
ers and leaves will appear in their natural
colours *, ’

RECREATION LXVIL
The tranfeolorated writing.

RITE on a paper, with the violet

"liquor, as many letters or words
as you pleafe; and afk any perfon 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
correfponds 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 time to acquire their
- +

golours,

P3 | chofe,
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~ chofe, over the writing once only; and
it will direély change to the colour re~
quired *.

Sympathetic inks of the third clafs.

Thefe, as we have f{aid, are fuch as be-
come vifible by having any fine powder
firewed 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
Mégim/ vegetations.

- )N 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 chafingdifh of hot coals, let it burn

% The fponge thould be well cleaned immediately
.after the experiment, .
¢ to
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to athes.. -Put thefe afhes into a fieve, in
which there is fome very fine fteel filings,
and {ift them over the paper on which
the flower is drawn, when they will ad-
here to the glutinous liquor, and form. an
exalt reprefentation of the figure of the
leaf or flower.

Sympathetic inks of the fourth clafi.

~ 'This clafs, comprehending all thofe thas -
~ become vifible by being expofed to the
fire ; is very. extenfive, as it contains all
- thofe infufions and diffolutions, ‘in which
the matter diffolved 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 like-
wife. )
Thefe inks m3y be made by a ftrong
diffolution of vitriol in common water, or

Py of
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of the juice of lemons or onions ;' the two."
latter requiring lefs heating than the firft)
but they will not keep fo long.

RECREATION LXIX.
The tranfinutable cards.

N a common pack of cards, let the ace
of hearts and nine of fpades be fome-
thing larger than thereft. With the juice
of lemon draw over the ace of hearts a
fpade, large enough to cover it entn‘ely, and
on each fide draw four other fpades.

Prefent the pack to two perfons, fo a-
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,
to 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

Do . . . time

’
s
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time: on the chafingdith, and let the per-
{on who put the card in it, take it off and
take out the card, which he will fee is
turned to the nine of fpades .,

RECREATION LXX.

The convertible cards,

O 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 a into d, the cinto a4, ¢, d, g, 0, Or g
the i into 4, d, or /, the / into #, the o in-
to 4, d; g, or ¢, the v into y, &,

‘ Take a parcel of cards, fuppofé 20,and
on one of them write, with the ink of
the fourth clafs the word Jow 1‘, and on

*In making this experiment the chafingdith.
fhould not be brought into the room till the two
cards are drawn, that 1f the part;cs fhould not
draw thofe cards you may exhxbnt fome other rc-
sreauon. : s

$ Thefe letters thould not ke joined.

‘ the
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the other, with the fame |ink, the words
old woman ; then holding thenvte the fire ;
they will both become vifible. Now you.: -
will obferve that by altering the & in the
word Jew into d, and adding o before the -
/, and oman after the w, it becomes old 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 /aw, and the other the words o/d wo- .
man. You then tell the perfon who drew
the word /zw, that it fhall difappear, and
and the words on the other card fhall be
wrote in its place : and that you may not
change the catds, defire each of the par-
ties to wtite 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 /Zsw will prefently
change into o/d woman.

This
7 -
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This Reereation may be varied by
fixing on a ' word that may be changed into
three other words, and making four per-
fons draw the cards on which thofe words
are wrote ; and it may be further diverfi-
fied by choofing three fuch words, as that
the firft can be changed into the fecond,
and 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 into that of the
third perfon.

RECREATION LXXIL
The oracular letters. -

' RITE on feveral flips of paper dif-

ferent queftions, and fuch as may
be anfwered by the name of fome perfon;
for example, Who is the merrieft man in
the company? Anfwer, Mr. * * ¥ To
whom will Mifs ¥ * * be married? An-
) fwer,
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fwer, To Mr.*®*,  Thefe queftionsare
to be wrote in the fympathetic ink of this
clafs, and expofed to the fire, and the an-
fwers wrote in the fame ink, and left in-
vifible. 'The papers are 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 wrote,

A recreation fimilar 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 lettef
cafe, prepared in fuch manner that the
figure of the ace fhall be dire@ly under
the feal, and on opening the letter it will |
be immediately vifible.

Sympa
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i Sympathetic inks of the fifth clafs.

The green ink.

. 'Take zaffrein 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 till it has
* been expofed to the fire, or to the firong
rays of the fun. ‘'The chara&ers will then
be of a lively green. It is the peculiar
property of this ink, that as foon as the
paper becomes cold again the letters dif-
appear, and this alternate appearance and
difappearance may be repeated a great
number of times, provided that by too -
great heat the letters never acquire the co-

lour
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lour of ﬁllemot, for after that they mﬂ
never difappear *,

RECREATION LXXII
The incomprehenfible writing.

'AVE a box that is divided into three
parts, after the fame manner as the
talifman in the 63d Recreation, except that
inftead of being triangular, it muft be of
a long fquare (fee PL XIIL Fig. 4.) Di=
vide its top B into two equal parts D and
E, as in 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 defcribed by M. Hellot, in the Memoires
de I’Academie des Sciences for 1737; but that
method jis far more embarrafing to fuch as are not
ufed to chemical operations.

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

At the bottam of the box place a piece
of cloth, or other ftuff, on which you may
flamp certain myfterious charatters, and
obferve that the bottom of the cover muﬂ:
+ reft upon this cloth,

Then provxde a {lip 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 dif-
ferent card, and make fome private mark,

by which you can tell at which end each
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 ty
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
name 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
name required, and it will prefently ap-
pear. Then taking the paper out and
fhowing the name wrote, you put it in a-
gain, turning the fother end to the fide
-of the box where the plate is, and it will
in like manner become vifible.

The firft name may be made to difap-
pear at the fame time that the {fecond ap-
pears, if the cloth at the end oppofite to
that where the plate is, be made damp.

RECRE-
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"RECREATION LXXIIL
Winter c;/ztmged to [pring. ’

TAKE a print that reprefents winter,

and trace over the proper parts of
the trees, plants, and ground with the
green fympathetic ink ; obferving to make °
fome parts deeper than others, according
‘to their diftance. When thofe parts are
dry, paint the other obje&s 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 pafted over its bor-~

der only.

When this print is expofed to the heat
of a moderate fire, or to the warm rayé
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 fhades;
and the {cene that a minute before repre-

Yor. IV, o Q . fented
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fcntcd winter, will now be changcd ta
fpring. When this print is placed in the
cold, winter will agajn appear, and will
ggaih be diivgn away by the warm rays
of the fun. . This alterhate change of fea~
fons thay be repeated as often as yoy
pleafe; remembering, however, as was bes
fore obferved, not to make the print at
dny time too hot, for then a'faded aus
gumtt will for ever remain.

Sympatﬁe(zc ink that afpear: éy bemg

wetted with water,

‘Mix alum with a fufficient quantity of
}pmbn' juice. ‘The letters wrote with thig
‘mixture will be iavifible till they are
wetted with water, and then will appear
of a greyith colour and tranfparent.

Or you may write with a ftrong diffoluy
tion of rock alum only, and when the
writing is dry, pour a fmall quantity
'pf water over it, and it will appear of a

: white,
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whxte, like thatof the paper before ; x;wa;-
wetted.

All faline iquors, fuch as vitrioiic, fil=
treous, and marine acids, ‘diluted with
water ; the liquor of fixed vegetable.al-
kalis, and even vipegar, will produce the
{ame effed. ,

When the paper is firong and contains
a fufficient quantity of fize, and the faline
liquors are properly diluted, as, for ex-
" ample, ‘when sne ounce of aqua fortis is
mixed with three or four ounces of water,
the writing will dry well, become abfor
Jutely invifible, and not run out of its
form when the paper is wetted. As the
paper dries. it will become again inviﬁbl\a,
and may be made to appear and dnfappear
.fmany times,
. 'This fort of ink is- very convenient, as
.t may be eafily prepared. with many.
fubflances that are readily procured, and

Q~2 , as
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as it does not require heating;-nor -the ai-
fitance of any other liquor, except com=
mon water ¥, ' ‘

RECREATION LXXIV,

The oracular Mi;"rar.

ROVIDE a fquarc or round mirror, of
-7 about three inches diameter,and whofe
- frame is an inch wide, as in Plate XIIL
Fig. =. Line théﬁndqr part of the frame,
in which holes are to be cut, with very
thin glafs : behind this glafs let the mirs
ror 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, |

# They who would amufe themfelves further
with thefe matters, may confult a. treatifg wrote
cxprefsly on the fubjed, by that bright lummary
in the Britifh hemxfphcre of fc:ence, the fagacxous

'Boyle. ‘ '

-~ Then
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Then take Spanifh chalk, or Cyprus vi-
triol,. of which you make a pencil, and
with this you may write on a glafs and
tub 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
tite other fide, 70 ; and wipe them off with
a cloth.

You propofe to a perfon to afk any
queftion of this mirror that can be anfwer-
ed by the words yes or #o.  Then turning
the glafs to one fide, and putting your
mouth clofe to it, as if to repeat the quef~
tion fofily, you breathe on it, and the
word yes or 7o 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. .
JTAKE balf an ounce of fine filver, i
‘ther in filings or cut {mall, and two
‘drams of mercury, ‘and diffolve them it
three or four ounces of aqua fortis. W'h'ét}
the diffolution is perfetly made, :pour it
iato a pint of common water, and fiir it
“about, that the whole ﬁihy' be well ‘mixed.
“Kéep this preparation in a bottle well
‘eotked. \ o

' “Ina fmall phial put the quantity of ‘a
“pea, of the amalgam of filver with mef~
"cury, and pour an ounce of the abéve li-
‘quor over it. 'There will prefently rife
from that little globular “amalgam ' fmalk
branches, that by increafing will form
- kind of fhrub or bufhy tree, of a filver
* colour. ’ o
S .

Anotheg
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Another way of producing this dppears
fince is by diffolving an ounce of fine
filver in three ounces of firong aqua fof«
fis, in a glafs or earthen veflel. When
the filver is quite diffolved, pour the aqua
fortis into another glafs veffel, wide at the
bottom, with feven or eight ounces of mer= .
eury, 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 2 multitude of little
~ branches, refembling flender thrubs,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, that gave rife to the pretended
_ experiment of producing a tree or flower from its
- afhes, which many have thought poflible, and
the performing of which Paracelfus' and Kircher
have each of them given a regular procefs, which
ferves only to fhow what low arts and effrontery,
have been pl"a&lifed by men of letters in ignorant
ages.
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RECREATIONS WITH THE CARDS*, °

Previods to thefe recreations with the
cards, it will be neceflary 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 depend on
that maneeuvre.

JJOLD the pack of catds in your right

* hand, fo that the palm of your hand
may be under the catds : 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 thetop, and
-the reft of the pack. Then place your
teft hand over the cards, in fuch mannery
‘that the thumb may be at C, (Pl. XIV.
Fig. 1, and 2.) the fore finger at A, and
the other fingers at-B. '

™ Several of thefe recreations ‘were-inverited by
‘M. Guyot.
' 2 ' . The
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"The hands and the two parts of thé
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 neceffary, before you attempt
any ‘of the recreations that depend on
making the pafs, that you can perform it
fo dexteroully that the eye cannot diftin-
guifh the motion of your hand ; otherwife,
inftead of deceiving others you will expofe
yourfelf. "It is alfo proper that the cards
make no noife, as that will occafion 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 eards,
by inferting one or more that are a fmall
matter longer or wider than the reft, and
that preparation will be neceffary in feve~

ral of the following recreations. ‘
RECRE-
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RECREATION - LXXVL
The vc‘ard of divination.

AVE a pack in which there is 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*, He is
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 fland near enough
to fee the card each other draws. You
then draw feveral cards yourfelf, among
whlch 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 3ll the cards together, and
;:qtting them at the long card, you. hold

% See'Vol, L. p 78.
it




4it"b‘e‘forcvthe’ ﬁ'rft"?erfon, fo t,'ha't,fhc othgr;
ay not fee it, and tell him that is his’
card. You then put it again in the pack,

and fhuffling them a fecond time, you cut,
again at tie fame card, and hold it in like
manner fo the fccond perfon, and fo of
thcz reft *.

If the firft perfon {hould mot draw thg
‘Jong card, each of the parties muft draw

different cards ; when cutting the pack ag

the long card, you put thafe they havg

drawn, aver it, and feeming to fhuffle the

eards indifcriminately, you eyt them again
at the Jong card, and {how ene eof them
~pis card.. You then fhuffe aud eut agam.

* Thcre is frequent]y exhxblted another exper;-
‘ment, Gimilar to this, ‘which is by making a per-
fen draw the Jong pard then giving him the pick,
you tell Rim to place his card where pe pleafes,
and fhuilg them, and you will then pame his card,
or cut the pack where it is, You may alfo tell
him to pit the pack in his pocket, and you will
draw the card, . which you may eafily do by the
pouch.

< a

in
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in the fame manner, and thow another
perfon his card, and fo on: remem-
bering that the card drawn by the laft

perfon is the firft next the long card ; and
fo 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 it in 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 fhuffle
the cards a fecond time, in the fame man-
ner, and offer the card to a third perfon,
and fo again to a fourth or fifth, as is
more fully explained further on.

REGR k-
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RECREATION LXVIIL
‘, ‘.T/:{éﬁur confederate cards.

7OU let a perfon draw any four cards
from the pack, and tell him to think
on one of them. When ke returns you
the four cards you dextroufly place two of
therﬁ 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 l?ottom cards, you {pread
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 bottom, and drawing off
the lowell of them, you afk if that is not
Lis card. If he agsin fay no, you take
that card up, and bid him draw his card
{from the bottom o the pack,

If the perfon fay his card is among
thole you firft drew from the bottom, you
mult
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mnuft dextrouily take up the four cards that
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 LXXVIIL

The numerical card.

T ET the long card be the fixteenth in

a pack of piquet cards. Take tenor
twelve cards from the top of the pack,and -
fpreading them on the table defire a pera
fon to think of any one of them, and to
obferve the number it is from the firft card.
Make the pals at. the long card, which
will then be at the bottom. Then afk
the party the number his card was at, and
countihg 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 o,
You then aftk him how many more cards

Vor. IV. R you
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you fhall draw before his card .'appéars;;
and when he has named the number, yow
draw the card afide with your finger, and
turn up the number of cards-he propofed,
and then throw down the card he fix-
ed on.

RECREATION LXXIX.

Divination by the fword.

FTER a card has been’v dréwn~ y()ir‘ |

place it under the long card, and by
thuffling them dextroufly you bring it to
top of the pack. Then lay, or throw,
the pack on the ground, obferving where
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 at laft you fix the point
. g g Tk
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of the fword, and prefent it to him who
drew it. Two or three cards may be
difeovered in the fame manner, that is, by
placing them under the long card, and

then bringing them to the top of the
I;aCkc )

RECREATION LXXX.

The card thought on per force.

"OU fpread part of,a pack of cards be~
fore a perfon, in fuch manner that
one of the piGture cards only is completely.
vifible. You then tell him to think on
oune of thofe cards, obferving attentwely
if he fix his eye on the piGure card.
When he fays he has determined, you>
fhufﬁe the cards, and turning them up,
one by one, you tell him that is his card.

- If he does not appear to fix his. eye on
the pictured 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

' R2 plac-
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placing it under tlie long card you perform
fome other recreation. It is eafy to con-
ceive that this recrcation may fail, and
that it {liould not be attempted with thofe
who are converfant with deceptions of this
fort.

RECREATION LXXXI

s

The tranfmutable cards.

N/ 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 difp'acing thofe three
cards, and thow a perfon that the bottom
card is the feven of hearts. Then draw-
ing that card privatcly afide with your
finger, which you have wetted for that
purpofe, you take the king of {pades from
the bottom, which the perfon fuppofes to
be the feven of hearts, and lay it on the
' table,
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table; teliing .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 then draw thet 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 fe-
cond perfon, to change into the feven of
hearts; and when the two partics take their
hands off, and turn up the cards,’thej
will fee, to their no {mall aftonifhment,
after having fo carcfully obrerved the bot-
tom cards, that your commands are punc—
- fually obeyed. '

\

R3 R ECRE-
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RECREATION LXXXIL

The three magtcal parties.

OU are to offer the long card to any
cne, 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
 theheaps the card he drew fhall be in.  If
he reply in the middle 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 patcel he
has named over the other two, obferving
to put your little finger between that and;
the middle heap, at the top of \;vhi;h'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 eards from the
top of the pack, and then dextroufly mak-
ing the pafs, you bring the long card to
the top, and tell itdown as the fixth, -

"RECREATION LXXXIIL
The inverted cards.

REPARE 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
;Q a fecond or third perfon, for them to
R R 4 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 one,
you eafily perceive by the touch which
thofe cards are that have been inverteé,,
and laying the firft of them down on the
table, you afk the firft perfoa if that card
be his, if he fay 7o, you afk the fame of
the fecond perfon, and if he fay no, you
tell the third perfon it is his card; and fo, -
of the fecond and third cards.  You fhould
lay the pack on the table after each perfon
has drawn his card, and turn it dextroufly
in taking it up, when it is to be turned, that
the experiment may not appear to depend
on the cards being inverted, . -

RECRE-
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T/ze mrd dgfcavered by the touch er fmell,

\/ OU offer the long card, or any other

that you know, and as the perfon
who has drawn it holds it in his band, you
you pretend to feel the pips or figure on
the under fide by your fore finger; or you
fagacioufly finell to it, and then pronounce
what card it is. ' | '

If it be the long card, you may give
the pack to the peffon who drew it, and
leave him at liberty either to replace it or ‘
not. Then taking the pack, you feel
immediately whether it be there or not,
and fhuffling the cards in a carelefs man-—
ner, without looking at thém, you pro=
nounce accordingly.

RECRE-
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RECREATION LXXXV..
- The incomprehenfible tranfpofition,

T AKE a card, the fame as your long
card, and rolling it up very clofe,
put it in an egg, by making a hole as fmall
as poffible, and which you are to il up
carefully with white wax. You then of-
fer the long card to be drawn, and when
it is replaced in the pack you fhufle the
cards feveral times, giving the egg to the
perfon 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, to have gone from.
the pack into the egg. This Recreation
may be rendered more furprifing by havs
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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This deception may be fill further di-
werfified, by having, as moft public per-
formers have, a confederate, who is pre-
vioufly 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 which yoy
direted it to be.

RECREATON LXXXVIL
The card in the pocket-book.

"J HIS Recreation is to be performed by
" a confederate, who is previoﬁﬂy 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
atk him if he be not miftaken, and if he
: " be
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be fure that card is in the pack : when he
repiics in the affirmative, you fay, it
might be there when you looked over
the cards, but I 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 who have no idea of a con-
federacy, as they do fimple and tiifling to
thofe that are in the fecret. o

RECREATION LXXXVII,

To tell the card that a ferfon has only once
touched with his finger.

HIS Recreation alfo is to be perform-

ed by confederacy.  You previoudly
agree with your confederate on certain
figns, by which heis to denote thec fuit,
and the particular card of any fuit: as
' thus ;
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thus; if he touch the firft button of his
‘coat, it fignifies an ace; if Fhe fecond, a
king, &c. and then again if he take out
his handkerchief, it denotes the fuite to
~be ‘hearts; if he take fnuff, 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 thuffling the cdrds,
you carefully note the fignals made by
your confederate. Then turning the cards

over one by one, you dire@ly fix on the
eard he touched. ‘

. \

R ECRE-



264 RATIONAL’

RECREATION LXXXVIt ~

To name feveral cards that two perfons
have drawn from the pachk.

IVIDE a piquet pack of cards into
‘ two parts by a long eard. Let the
firft part contain a quint fo a king in
clubs and fpades, the four eights, the ten
of diamonds and ten of hearts; and let
the wother part contain the two quart ma=
jors in hearts and diamonds, the four fe<
vens and the four nines *,

Then thufile the cards, but obferve nof
to difplace any of thofe cards of the laft
part which are under the long card. You
then cut at that card, and lcave 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
manner that is eafy to be remembered.
remainder



I'{_E,CREAT'IO'NS:. 25§
temainder 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 inthe 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 are changed im
each parcel.

RECREATION LXXXIX.
The two convertible aces.

N the ace of fpades fix, with foap, &

~ heart, and on the ace of hearts, &
fpade, in fuch manner that they will ea~.
fily {lip off.

Show thefe two aces to the company; °
then takmg the ace ef fpades you defire a’
, perfon

4
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perfon to put his foot upon jt, and as yod
place it on the ground, draw away thé
fpade. In like manner you place the feem=
ing ace of hearts under the foot of another
perfon. You then command the twd
cards to change their places ; and that they

obey your command, the two perfons, on "
taking up their cards, will have ocular de="

monftration *.

% 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 fhowinga

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 table, -

and command the heart to turn inte the ace of
fpades. By deceptions like thefe "people of little
experience and much conceit are frequently des
_prived of their money and rendered ridiculous;

RECRE-
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RECREATION XC. - .
“f/_ze Sifteen thoufand livres.

OU mutft be prepared with two cards,.

. like thofe reprefented by Plate XIV.
Fxg 3. and with a common ace and ﬁve
of dianionds. '

The five of diamonds and the two pre=
pared cards are to be difpofed as in Fig. 4.
and holdmg 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 youﬁgeﬂ:'
agreed to leave their 5ooo; 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

Vor. IV. S of
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of improving the money, loft it all by
gaming, except three thoufand livres, as:
. youhere fee.” You then lay the ace on:
the table,. and taking up the 5, continue
your ftory :: ¢ The eldeft, forry for having:
loft the money, went to the Eaft-Indies:
with thefe 3000, and brought back 1 §ooo.”
You then thow the cards in the fame pofi-
tion.as at firft, in Fig, 3..

'To render this deception agreeable, it
muft be performed with: dexterity, and:
fhould not be repeated, but the cards im—
mediately put in- the pocket; and yow
fhould have five common: cards in your’
pocket, ready to thow, if any one ihould
deﬁre to fee them.

Another recreation of this fort may be

performed with fives and threes, as i
Flg 6, 7, and 8

RECRE-
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RECREATION XCL
The card difcovered under the handkerchief.

ET a perfon draw any card from the
" teft, and put it in the middle of the
pack. You make the pafs at that 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 {eeming to fearch among the cards
for fome time, draw it out.

- This Recreation may be performed by
putting the cards inanother perfon’s pocket,
after the pafs is made. Several cards may
alfo be drawn and placed together in the
middle‘ of the pack, and the pafs thea made.
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'RECREATION XCIL

To change the cards that feveral perfons .v

have drawn from the pack.

N the top of the paek’p’u't any carcf

you pleafe, fuppofe the queen of -

cfubs. Make the pafs, and bring that
card to the middle of the pack, and offer
ita perfon todraw. Then, by cutting the

cards, bring the queen again to the middle
of the pack. Make the pafs a fecond time,

and bring it to the top, and fhuffle the
cards without difplacing thof¢ on 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 let five perfons draw
the fame card.

Shuffle the pack, without. 16ﬁng ﬁgh:t'
'of the queen of clubs, and laying down
~ four
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four other cards with the queen, afk each
perfon if he fee 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 fitft 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 firoke with your
hand, and thow it in the fame manner to
the fecond perfon ; and fo of the reft. '

RECREATION XCIIL
The Sour i’n_/éparable kings,

T KE the four kings, and behind the
= laft of them place two other cards,
fo that they may not be feen. Then
{pread 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
o S 3 . one
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one of the two cards at the bottom, and put

it towards the middle. Draw the other,
and put it at fome diftance from the laft,
. and then fthow 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 then be altogether in t}ig
‘middle of the pack. )

RECREATION XCIV.
To. tell the number of cards by their weight.

AKE a parcel of cards, fuppofe 40,
.among which infert two long cards;
let the firft be, for example, the 1 Sth,
and the other the 26th from the top, Seem
to fhuffle the cards, and then cutting them
at the firft long card, poife thofe you have
cut off in your hand, and fay, ¢ there
“fhou'd be here fifteen cards.”  Cut them
again at the fecond long card, and fay,
¢ there are herc onlyeleven cards.” Then
poxﬁng the remainder, you fay, “here are
fourteen cards.”

RE-
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RECREATION XCV. -

o difcover the card that is drawn by the
2hrow of a die.

PREPARE -a pack of cards, ‘in whi¢h

fix different cards are contained fix
:times ; that is, in which there are only fix
Aorts of cards. -Difpofe thefe cardsin fuch
:manner that each of the fix different cards
thall follow each other, and-let the laft of
- -each fuit be a long 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, ;thofg parcels will
all confift of fimilar cards.

Let a perfon draw acard fronrthe 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 a long .card may be always
.at bottorn.  Divide:the cards in this man-
amer into fix heaps, -and giving a die to the

S 4 per-
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perfon who drew the card, tell him that
the point he throws fhall indicate the par=
cel in which is the card he drew ;- then
take up that parcel and thow him the
card. | '

You fhould put the cards in your pocket
immediately after performing this Recres .
ation, and have another pack, ready to
fhow, if any one fhould afk to fee the
cards.

RECREATION Xcvi

Ts /e f parate 3 the two colours of a pack of
! mra’.r éy one cut,

HE 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
thuffle them, then holding them between
4 | your
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your bands, 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
pe;‘form, but {hould not be repeated ; Un=
lefs you have another pack of cards Whlch
you can adroitly fubftitute in the place of
the former, and with them you may fepa-
rate the pictured cards from the others,
they bemg prepared for that purpofe; which
will afford a fre{h furprlze You may alfe
write ‘on a number of blank cards certain
letters or words that form a queftion, and
on others the anfwer. Several other re-
greations may likewife be performed by the
fame method,

RE-
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RECREATION XCVIL
The metamorphofed cards.

TN the middle of .a pack placea card that

is fomething wider than the.reft, which
we will fuppofe to be the knave of {pades,
ainder 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
- objeds, in the manner following :

Firftcard A bird

2 A feven of diamonds
3 A flower
4 Another feven of diamonds
5 A bird
6 “Ten of clubs
C 7 A flower
8 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. .

Twa 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
vy.ou_ open a book, and tell him who drew
the feven of diamonds to place it in that
6p.'cn,ihg.‘ You then blow on the cards,
and without clofing them you inftantly
bring the card which is at top, and on
which a bird is painted, over that feven
of diamonds *. You then bid the perfon
ook 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 dathis dexteroufly you muft wet the middle
finger of your left hand, with which you are to
bring the card te the middje of the pack.

i which
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which is at the top of the pack, to the opéni
ing, you bid him look at his card agam,
when he will fee it is that he drew.” You
may do the fame with all the other paints
ed cards, either with the fame perfon, or
with 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 opening in the middle, by
the wet finger, which requires no great
pra&tice.  You muft obferve not to let the
pack go out of your hands while you are
performmg this Recreation. ’

RECREATION XCVIIL
The cards in the opera glafs.

ROVIDEvan opera glafs about two
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 tubg’

‘ place a lens of two inches. and a quarterf'
, 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 thecard
may be vifible,

. You then offer two cards in a'pdck to
two perfons, which they are to draw, and
that are the fame as thofe in-the glafs.
After which you fhow each of them the
card he has drawn, in the glafs, by turmng
It to the proper poﬁtlon

The better to mduce 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 dexterous manner,
it is preferable, on many. occafions to-the
long card, which obliges. you to. change
. . the

R
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the pack frequently; for otherwife it
would be obferved that the fame caid is

always drawn, and doubtlefs oecafions
fufpicion.

RECREATION XCX.
The magic ring.

AKE a ring large enough to go oit

the fecond or third finger, (PL. XIV,

Fig. 9.) in which let there be fet a large

tranfparent ftone, to the bottom of which

muft be fixed a {mall piece of black filk,

that may be either drawn afide or expand-

ed by turning the ftone round. Under

the filk is to be the figure of a fmall
~ card.

Thenmake a perfon draw the fame fort
of card as that at the bottom of the ring,
and tell ‘him to burn it in the candle.
Having firft fhown him the ring, you take
part of the burnt card, and reducing it te

pow=
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powder; you rub. the flone with it, and at
the fame time tusn it artfully about, for
that the fmall card at bottom may come
m view. '

RECREATION C.
The card in the mirror.

PROVIDE a mtrror, either round, as A,

(Plate XIV. Fig. 10.) or oval, the
- frame of which' muft be at leaft as wide
as acard. 'Fheglafs in the middle muft
be made to. move in. the two grooves CDr
. and EF, and fo much of the quickfilver
muft be fcraped off, as is equal to the fize
of a commoncard. You will obferve that
the glfs muft likewife be wider than the
diftance between the frame, by at leaft the
width of a card. o

"Fhen: pafte over the part where the
quickfilver is rubbed off, a piece of pafte-
board, on which is a card, that muft ex-
| actly
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adtly fit.the fpace, which muft at firft be
placed behind the frame. Sl

This mirror muft be placed againft &
partition, through which is to go two
firings, by which an afhftant 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:thé fame fort’

" of'card with that fixed to thé mirror; ind:

placc*xt in the mlddlc of the .pack : ym:

* This Recreatnon may be perfom;ed vnthout
an aﬁiﬁant, if a tablé be placed agam& the parti-
tion, and the firing from'the glafs be made to pafe
through aleg of it, and communicate with-a fmall-
trigger, which you may eafily puth down with
your foot, and at the fame time be wiping the glafs
with your handkerchief, that the card may appear
the more confpicuous, It may alfo be diverfified,
by having the figure of a head, fuppofe.that of
fome abfent friend, in the place of the card.

then




R ECREATIONS. 273

then ‘make the pafs, and bring it to the
bottom ; you then dire&t the perfon tolook
for his card in the mirror,when the confede-
rate behind the partition is to draw it flowly
forward, and it will appear as if placed be-
tween the glafs and the quickfilver. While
~ the glafs is drawing forward you flide off
the card from the bottom of the pack, and
convey itaway,

" ‘The card fixed to the mirror may eafily
be changed each time the experiment is
performed. - This Recreation may be alfo
‘made with a print that has 4 glafs before
it, and a frame of fuﬁici;nt width; by
making a flit in the frame through which
the card is to pafs ; but the effect will not
be fo ftriking as in the mirror.

~ e

CVoLIV. T RE-
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RECREATION GCL

The marvellou: ‘vajéf

PLA CE a vafe of wood or paﬁeboardi'

AB (UL XIV. Fig. 11.) on.a bracket
L, fixed to the partition M Let the in-
fide of this vafe be divided’ into, five parts,

6,4, 6/, g5 and let the divifions c'and 4
' bcwnde enough to admit a pack of cards,
'and thofc of e, f; &» one card only

Fix a thread of ﬁIk at the pomt H, Ihc
other end of whl.,h paﬂing down the di-

vifion d, and,o}ver the pulley I, runs along_

the bracket L, and goes out behind the par-

‘titton M,

* Take three cards from a piquet pack,

and place one of them in each of" the di~
vifions e, f; g, making the filk thread or

line go under each of them. In the di-
wvifion ¢, put the pack of cards ft‘om which

i

S S . .:_you
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you have taken the three cards that are ia
the 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 fliftant behind the partmon then
drawing the line, with a gentle and equal
motion, the three cards wnll gradually rife
out of the vafe. Then take the cards out
of the ,dlyrﬁon ¢, and fhow that thofe three
cards arei«gdne from the pack.

The va{e muft be placed fo high that
the mﬁde cannot be feen by the company.
T2 . You
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You may’ petform' this Recreation: alfer.
without an afliftant, by fixing a.weight-to-,
the end of the filk line, which s .to be
placed on a: fupport; and let down at plea-:.
furc, by means of a- fprmg in 1hepar=tmom

R ECR E ATIOQ N CII
‘I'/te dwznatmg per_'/})ectwe qu/J'

LE’P a'fmall perfpe@ive glafs be made,

thdt is wide enough at theend where'
the obje@-glafs is placed, to hold a tabls
- fimilarito the following Fig.. © -

Fig. 4.

S ( L1310 10.132° '9'}33 ‘ ‘
2.231 11.232 20.233 o
33301 12.332 21.333 | "
e S ¢ : by
4.12F  13.122 22.123 |
5221 14.222 23.223 | o

1 6.321 15.322 24. 3ﬁ }

- \ El SR
T zart i6nri2 24133 II L
' 8.211 17.212 26.213 |

9.311 18.312 27.313°
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“"Eake a p’ac‘k of cards thdt confifts &f
<27"' onlyy.and. giving them to a,perfon, -
defiré Lkimto fix on an)r*onc,?then' thuffle..
.them and give the pack’ to :you,  -Place: -
the twenty-feven cards in three heaps, hy.
laying down one altergately (.)n, each heap, -
:but before you lay each card down fhow it
to the perfon,without feeing it yourfelF; and
-when the three heaps are finithed, afk -him
" _at what number, from 1 to 27, he will
have his card appear, and in which heagy
it thenis. ‘Then look at the heap through'
the glafs, and if the firft of the three nume

bers which ftands againft that numberitisto

appear at be 1, put thatheap at top; if the

number be 2, put itin the middle ; and if

it be k1 put 1t at bottom. Then divide
ithe cafds; mto three heaps, in the fame
manner, 1afecc,md and third time, and his

.card wal then be at the number he chofe.

Sy

For chmple Suppofe he defire that .
his card ‘fhall be the 2oth from the top,

and wf @xﬁ tune of making; the heaps he

| 'T-‘3 v fay
';1? B et
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fay it is in the third heap; yon then look
at the table in_ the. perfpedtive, holdlng it
at the fame time over that heap, and you
fee that the firft Fgure is 2, you therefore
put that heap in the middle of the pack
The fecond and third tlmes you in like
manner put the heap in Whlch he fays xt
1s, at the bottom, the number each time
cxng 3. Then looking at the pack w1th
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 ﬁ*ced 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’ pcr-
form this Recreation with the magnetlcal
dial defcribed in the third volume, by
making the hand point to any ‘number,
from 1 to 27, at which you 1ntend the
card (hall be found

" The
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“*The fbregOmg recreatloﬁs with the Eards

will be found fufficient to explam all otixers o

of 4 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 pra&ice ; the two prmcx-
pal points are, the makmg the pafs in a
dexterous manner, and a certain addrefs
. by which you influence a perfon to draw
the card you prefent.

E 'Thofe recreations that are pcrfdfnie!d
by the long card are, in general the moft
_eafy, 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.

T4  RECRE-
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RECREATION - CIIL
- The burnt wfitiné' r;/lared,'

{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 papf:r
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
2 white paper prefled againft it wxll not re-
ceive any mark .

Provide a black lead pencil that will not
mark without prefling hard on the paper.
Have 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 {lip of thin paper, on which he is ta

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 burn
it on an iron plate laid 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 wnth you
the mcmorandum—book

. Having, previoufly placed a paper under
the flap in the cover of the book, when he
preﬂ'es hard with the pencil, to write on
‘his paper, every ftroke, by means of the

" ftuff rubbed on the black paper, will ap-
pear on that under the flap. You there-
fore take it out, and put itinto 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, firewing the
athes of the burnt paper over it. Then
- ‘ fhaking
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fhaking the box for a few moments, and
at the fame timd turring it déxttoulty over,
you open the other fide, and fhew the per-
fon the paper you firft put in, the writing
on which he will rea.drly ,acknpyvledgg w
be his. R
S TP
, Ifthcre be a prefs or cupboard that com-
municates with, the next room, as in the
64th Rccreation, you need only, put the
book in the prefs, and your affitant 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 againi} that with red lead. In this
cafe you give the perfon the choice of
. writing either with a red or black pencilj
.and prefent him the proper fide of the book
accordmgly. AT "

.
-

L - el IR I A
i"'..":',’” RECRE’
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REGCREATION GIV.

The opaque box renderd tratg/jbquvt.‘

MAKE a box of three or four inches

long, andtwoor three wide, and have
a fort of perfpeitive glafs, the bottom of
'\yhich is of the fame fize with the box, and
flides out, t‘hat‘ you may privately place a
paper on it. The fides of this perfpec-
tive are to bc of glafs, covered on the in-"
ﬁde with fine paper.

Lct a perfon write on a {lip of paper,
puttitig your inemorandpm—book under it,
as in’'the laft Recreation. Then give
him the little box, and let him put what
~ he has wrote into it. In the mean time
you put the memorandum-book into the
prefs, where the perfpective is already
plated.  Your affiftant then takes the pa-
per out of the book, and puts it at the
bottom of thre perfpetive ; which you pre-
fently take put of ghe prcfs, and dire& the

: perfon )

1
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wperfon to put the little box,that contdins his
paper, un,der 1\t Yau then OQk m at the
#op of the perfpeéhve ; and engmng to fee
through the'top of the box,. youread what
is wrote on the paper atthe bottom of the

perfpcﬂwc. - g

)
A or ;
ot ’ i

'Wxth this perfpcéﬁvc«‘box youmay pet-
form another recrcatxon, which i 1s, by’ havd
qng in a bag twelvc or ‘more ivory coln
tcrs, numhered which : you “fhow to- " tHe
ncompany, ‘that they may fee all the ikl
bers are different, You tell & perfon'ité
draw any one of them, and keep it clofe: 0
Yns hand. You then put" the 'bag in’ the
pnefs, ‘when your affiftdnt” Exammcs -the
«counters, and fees which'is wa‘ntmg, and
puts another of the fame number at'tht
bottom of the perfpe&we, which you théx
' Jtalg out; and placing the ‘pcrﬂm ¢ hand
.ﬂofe to it, look in at the tdp, gand*pretendﬁ
ing to fee thiough his harid ‘“fou aaine -the
swumber on the counter in it; © 4 ¥ B

RECR E-
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LR Eﬁéc' REATION CV.

-

“The trarg/pq/blr/e p(eae.r

~AKE two gulneas and two ﬂnllmgs,v

and grmd part of them away, on one

fide .only, fo that they may be but of half
‘the common.. th:clmefs, vand obferve thar
they .muft be quite thin at the edge : theﬂi
rivet a guinea and a thilling together.
Lay.one of thefe double pieces, (with the
ﬂullmg upwards, on. the palm of yovur
hand, at the bottom of your three firft
fingers ;. and lay the other piece, tith the
guinea upward, in like manner, in the
othér hand.. . Let the company take notice
in which -hand is the guinea, and in. which
the:fhilling. . Then as you fhut your hands,.
you natura],ly turn the pxeces over, and
when you opeﬁ them again, the fhilling
&nd the guinea will appear to have chang~

Ed thett places. | .

'RECRE-
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" RECREATION CVL
The geometric money.

D RAW on pafieboard the follows=
ing reCtangle ABCD, whofe fide
A C is three inches, ax;d A B ten inches.

TTT1T™ °

| G-

]
Al— L : Bl L i B

Divide the longeft fide.into ten equal parts,
and the fhorteft into three équal parts, and
dfaw the perpendicular lines, as in the, fi-
gure, which will divide it into thirty equal
fquares. D e

Frorh A to- D draw» the dxagonal AD,
and cut the figurs, by!that, line, into twa
equal triangles, and cut thofe triangles in-
to two parts, in the direGion of the lines
E F and GH You will then have two

trian-




RECREATIQONS. .28
triangles, and two four-fided irregular fi-
gures . Wthh you,ate to_place .together,
in the manner they ftood at firft, and |
in each fquare you are .to:draw the fi-
gure of a piece of money; obferving:to
tiake thole in the fquares at A and D’fome-
‘thing rmperfe& et :
~»~['~54.,

-As the pieces ftand together in the forego-
mg figure, you will count tHirty pieces of
money only, but if the two: triangles 3nd
tht two irgegular figures be Jomed together,
a¢7in the following figures, there will be
;pl;igty,ocigl;t, pieces. o

 REERE-
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RECREATION. CVIL
The penetrative guinea,

;PROVIDE a round tin box, of the fize

. of a large {nuff-box, and in this
place eight other boxes, which will go eafi=
ly into each other, and let the leaft of them
beof a ﬁze‘to hold 4 guinea.” Each of
‘thefe boxes fhould fhat with a hinge, and
to the leaft of them there muift be a fmall
lock, that is faftened with a {pring, but
«cannot be opencd without a key: and ob=
ferve thatall thefe boxes muft fhut fo free-
ly, 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 make your experiments ; or if
you pleafe, in your pocket, in fuch manner
that they cannot be difplaced. "

Then atk a perfon to lend you a new
guinea, and defire him to mark it, that it
- -may not be changed. You take this piece

- o in
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in one hand, and in the other you have
another of the fame appearance, and put~
ting your hand in the drawer you flip the
piece that is marked into the leaft box, and
~ {hutting them all at once, you take them
out.. Then ihowmg the piece you have
in your hand, and which the company
fuppofe to be the fame that was marked,
you pretend to make it’ pal} through thé
box, and dextroufly conVey it away.

You then prefent the box; for the fpec=
tators do not yet know there are more than
. oney to any perfon incompany, who, when
he opens ity finds another, and another;
%11l he comes to the laft, but that he cannot
- open without the key, which you thengive
him, and retiring to a diftant part of the
room, you tell him to take out the guinea
hjmfelf, and fee if it be’that he marked.

_This recreation may be made more fur-
ptifing, by putting the key into the {fnuff-
box of one of the compatiy, which you
may do by afking him for a pinch of his
- Vor. IV. 18 fouff,
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fodff] and’ v the fme timeseoncenl - the
key, which muft be very haglifamiong the
fruff : and wher the perfoh whoisro:open
the box afks for the key; youtetbhith that -
ene of the company has it in his fnuff-
box. This paﬁ’ of the resreation may
likewife be perf'ormed by mea.ns of a con-

federate. 3

RECREATION CVIL
The »(dig}/q»'t‘:‘z‘ted flower. |

PROVIDE a fmall tin mortar,that is dows
© - bleas A,in the following Fig.whofe bot=
tom B turns roundorran axis, by means of a
- fpring which eommunicates with the piece
€. There muft be a hollow {pace under
‘the falfe bottom. - ‘To the underfide of the
bottom faften, by a thread of fine ﬁlk, 2
ﬂower, with its il'a.lk and lcaves

. ’.Then mkc..a ﬁowep,th,at -qxa&ffy refem-
bles the othery and plucking it:-from the
ftalk, and all the ledyves from each other,
' put
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-put them intothe mportatyand pound them

- with a fmall peltle ;. after which you thow
-the mortar. to the company; that they may
: fe the parts are all bruifed. - . .

Then taking the mortar up in yout
hands, you hold it over the flame of a lamp
or candle, by whdfe warmth the flower is
fuppoefed to be reftored § and at the fame
prefling the piece at C, the bottom will
turn round, the bruifed parts defcend into
the {pace 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 fhort
as well as fine, you take the flower out
and prefent it to the company.

' Uae There
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There. is_an, experiment Gmilar-to this,
in which a live bird is .concealedcat the
bottom of the mortar, and:one thidtis dead
is pounded in its after which, by thé mo~
tion of the bottom, the live bird is fet at
liberty. But fiirely the pounding a bird
in a mortar, thongh it be dead, muft pro+
duce, in perfons of any deli¢acy, more 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 have a good

memory; but as thatis a glft every one

has not from nature, many methods have

been contrived to fupply that defect by art;

the moft materlal of which we fhall here
defcribe.

An artificial memory refpe@s’ either fi-
gures or words : for the former let the five
vowels a, e, 7, 0, u, reprefent the- firft five

digits; the dipthongs that begin with the
firlk four vowels, as aw, ea, iey ou; repre-
Afens
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fent. the' remaining four digits, and let y
ftand foran oyor cypher. Let the ten firft,
confopantsalfo ftand for the nine digits and .
the cypher; as in the. following table.

aleli|o|ulaulealie \ou|y
11213]4 5.6'7‘8 9 {0
b diflglthl el ]l {m|n

Then to réf;refe’p;“agy numbcy let the
firft letter be a vowel or dipthong, the fe-

: cond a confonant, the’ thu'd a vowel, the

fourth a confonant, &c. Thus for the
number 1763, you write or remember the
Word akaud. 1If there are feveral {fums to
be retained, you place the words in forms
of verfes, which will make them more
pleafing to repeat and more eafy to remem-~
ber : for example, if you would remember
the dates of the acceffion of the family of
Stuart to the crown of England ; the pow-
der plot ; the decapitation of Charles I. the
Reftoration; the Revolution; the Umon'
of England and Scotland ; the acceffion of
the Houfe of Hanover; and the laft re-
bellion, which were in 1603, 1605, 1649y
- Us - 16060,
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1660, 1689, 1767, 1714, and 17‘26i

write as follows, for'you 'are ifcx obferve“"
that in this, and in fimilar caft‘;s, whete thé
firft figure is always the fame, it'is unne-"

ceffary to write it after the ﬁri’c txme.

Ahyd hyg hpm haun )
hiem kyk ,kaf koh.

. 'This method is rendered in fome in-
ftances ftill more eafy by adding parts of
words to dates : thus to remember the date
of the acceffion of the monarchs from
James L to the prefent king, you may
write as follows, omitting the letter that
would ftand for one thoufand.

Jam#yd Charkeg Charhom Jamhieg
Willhiem Ankyc Georkaf Seckek Thikaun

When feveral cyphers come together, in-
* fead of repeating y or #, you may write
y or n 2, 3, &c. Thus for 3400 wnte
#fy2, and for 256000 write ehun3.

To remember any nymber of words, fe-
k& the initial letters of thofe words, and
’ to
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to the fisft add 4 if it begin with a confo-
mant, or &_if it bcgm with a vowel In
like manaer acld eorc to the fecond mmal |
.lettcr to tbe th-u'd add; or d; to the fourth
oor f; andto the fifth uoa'g. So that of
the five initials you make five fyllables,
which are joined together in ome 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
Conquett, inthe order in which they reign-
cd, you then write as follows.

Wawehiohx Rajchicfeg
Eérehihohu  Ebecrihohu
Ebmeedjeccu  Cajewiafgu Gage

Or if you would remember the letters
that begin any number of verfes, fuppofe
the twenty-firft lines of Pope’s Effay on
Man, you write as follows.

Abtelitoeg  Abacodtotu
Taocedaf 14 Bdewioffu.

U4 THE
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PNEUMATICS.

[DEFINITIONS  pager
APHORISMS 2
Properties of air, aph. 1 to 9.—Of the at-
mofphere, aph. 10 and 11.—Of the
wind, aph. 12 and 13.

PNEUMATIC APPARATUS.

Conftrucion of the common air-pump 6

The animometer 9
The circular hygrometer 12
The perpendicular hygrometer 14
The thermometer , 16

The
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The barometer : P 13 ,
Rules for pr,cq,hétgng‘ the X"efthﬁi, by. ,thc

barOmetcr
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RECREATION L p.2;5
: ot M T g

. The pottles 6roté byeir. |

A bottle is ferewed on to the mouth of the
* receiver, and the internal air being ex—
haufted the bottle is broke by the weight

of the external air. . The fame offet is
produced by the fpring of the air in the

_ bottle, when the weight of the external
* airis taken off. A perfon's hand, when
" laid on the mouth of the receiver, ‘is
- prefled by a great weight p- 26

RECREATION IL p.z7

‘I' he brq/.'r he.m _jj&/zere.r. _

Thels'e hemafpheres bcmg placed elofe to-
‘gether, and theair exbaufied from them,
a force equal to one huridred and eighty-
feven pounds is required to feparate
them.
RECRE-
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RECREATION M :"‘28”

%

W ater boiled by atr

A veflel wnth hot water is placed in the re-
ceiver, and the air being exhaufted the
‘water boils with great rapidity.

RECREATION IV. pozg
The aerial bubbles.

A piece of flone or iron being put in a
veflel of water placed in the receiver,
and the air exhaufted, a great number
of bubbles, refembling drops of dews,
rife on the furface of the body in the
water.

RECREATION V. p.z
The floating flone.

A piece of cork is tied to a ftone that will
juft fink.it, in a veflel of water placed in
2 the
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the receiver, and the air is exhautfted,
when the ﬁpne and cor.k ﬂogt on. the
furface of the water,

N

RECREATION VI  p.3s
The withered fratt 4rtﬁore¢.‘1'.

A fhrivelled apple being placed in the re~
ceiver, and the air exhaufted, it is plump-
ed up, and looks as fair as when firft
gathered.

RECREATION VIL  p.3L
| The vegetable a;'f bubbles. )

Part of 4 plant is put in a veffel of water,
placed in the receiver: when the air is
exhaufted that in the plant arifes from -
the extremmes of all its veflels, and
prcfents 3 beautiful appearance

R E-
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“RECREATION VIIL p. 32
The mercurial rod.

A piece of ftick is put in a veflel of mer«
cury, in the receiver, and the air ex-
" haufted ; when it is let in again it 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
h - The myftical bell.

A wire 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 wire, no found is heard; butas

* the air is let in again the found be-

* comes continually more audible, . -

L RECRE-
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RECREATION "X p. 33
Featkers heavser than air,

A piece of lead is hung to bne¢ end of a
" balance, and as many feathers to the
- other end as will keep the balance in

equilibrium ; but when it i§ 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 the air exhaufted ; when it
is let in again, by a fmall eock, it ruthes
againft the vanes and puts the wheel in
motion. If the pump be continually
worked the motion of the wheel will be
. perpetual, without any apparent mover.

RECRE-
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cThe\animated fighres. :

Several -perpendicular cylinders are fixed
.. in & eirculay frame ; in each eylindéris
.., placed: the figure of an animal, under
s:+which is a pifton, and under that a
-~fpring 3 and at the bottom of the cylin~
der is a fmall hole. . When this machine
1s placed in the receiver and the air ex~
haufted; the figures all rife up out of
the cylinders; and when the atr is let
in again they all retire to feveral apart~
© ments. B

RE CR.EATION XLII p 38.
| Tﬁe art ﬁcm/ hala N

A candle is placed< on one fide of a’re-
- ¢eiver, and a fpactator:on the other; as
the air is exhaufted the light of the can-
dle is refraed into circles of various

- '* colours,‘like thofe of a halo.
RECRE-
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RECREATION XIV. pi39

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<
~ eciver is exhaufted, forces the mer-
. cury through the wood in the form of
a thower, that is fometimes luminous in
the dark.

RECREATION XV: p.39
The fountain in vacuo. )

A tube that is hermetically fealed at one
- end, and clofed by a ftop-coek at the

other, is placed on the receiver, and

when the air is exhaufted from the tube
. it is immerfed in water, which wili
- then play up in the tube, in the form of
. @ fountain. '
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RECREATION XVL ©p. 40
The air-gun.

The air gun confifts of two barrels (Plate
IiL. Fig.1.) and a {yringe that condenfes
the air between the barrels. Near the
ftock of the gun is avalve and a trige
- ger, by which the air is admitted be-

hind the ball and forces it out. Some

air-guns contain feveral' balls, which
they difcharge fucceflively. |

"RECREATION XVIL. p.s2
Artificial rain and hail,

In a hollow cylinder (P1. III. Fig. 3.) that
has five oblique partitions, and a fmall -
hole in each of them, is placed a quan-
tity of lead fhot, and when the cylinder
is turned round, the found of the fhot,

" in: Jpa\ﬂing through the partitions, re-
fembles that of rain or hail, according
to the fize of the fhot.

Vor. 1V, X R E-
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REREATION XVIiil. p.43
The magical flowers and fruit.

The ftem of an artificial orange-tree, that
is hollow, (Pl. IIL. Fig. 4.) is placed in
a copper veflel, in which there is a quan-
tity of condenfed air, and when a cock
is turned, the air rufhing up the tree,
forces out the artificial fruit concealed
in the end of the branches.

HYDROLOGY.
DEFINITIONS p- 5t
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

2
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the hydrometer . p: 66
The hydroftatic balance 73
'The fcrew of Archimedes 79
The balance pumps 8t
The hydraulic {fcoop 82

RECREATION XIX. p.84
The hydrofiatic bellows:

T'wo ‘circular horizontal boards (Pl VI.
Fig. 5.) are joined by leathers, and in
the upper board is fixed a pérpendicular
brafs pipe. If 2 man, ftanding on the

_ board, blow into the tube, he will raife
himfelf up, or if water be poured ing
a large weight will be raifed.

RECREATION XX. p.85
The water-clocki

A glafs cylinder (Pl. VII: Fig: 1.) bas 4
fmall hole at the bottom, by which
water drops out. Onthe furface of the

X2 water
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water floats a glafs tube, whofe neck is.
confined by the cover of the cylinder,
and as it defcends thows the hour, by a
fcale 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 fmall holes are
made: the water of the fountain rufh-
ing up the pipe enters the globe, and
Leing forced out of its: holes forms a
fphere of water.

RECREATION XXIL p. 8
The hydraulic dancer.

A {mall figure of a man (Pl. VII. 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
fofpended, and perform a variety of
motions.
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'motions. A fimilarexperiment is made
with a light ball of copper, Fig. 3.

RECREATICN XXl p.go
The hemifpherial cafecade.

To the top of a jet is fcrewed a pipe that
enters the bottom of -an inverted cone
(Plate VII. Fig. 5.) The water from
the pipe falling into the cone runs over
#in form of a hemifpherial cafcade.
If this fountain be reverfed, it will
have the form of a vafe, Fig. 6.

RECREATION XXIV, P9I
The wafer- un. o

Two {mall portions of a fphere (PL. VIL
Fig. 7.) are joingd together, and fixed
to a pipe from whence ajet flows : near
that part where the portions of the
fpheres join are a number of hdles,
and the water ruthing vxolently into the

X3 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.92
The revolving water- n.

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 freely
round. ‘The water rufhing into the
hollow circle keeps it in continual o~

- tion; and at the fame time forcing out
of the tubes, forms the figure of a res
yolving fun.

RECREATION XXVL p.g3
The phial of the four elements.

Glifs, finely powdéréd, oil of taftar? tinc=
~ ture of falt of tartar, and diftilled rock
Qil.g
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oil, are put into a phial, and fhook to-

gether ; after a fhort time they feparate,

" and each affumes its place, according to

its fpecific 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, the
element of fire.

RECREATION XXVII. p. 94
The magic bottle.

A bottle, with a very {fmall neck, being
filled with wine, and placed in a veflel
of water, (Plate VIII. Fig. 2.) the wine
will come out of the bottle and float on

_the furface of the water, which will de=-

fcend and fill the bottle. A fimilar ef-
fett is produced by filling the bottle
with water, and placing it, with the
mouth downward, in a veflel of wine.
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RECREATI ON XXVIII p- 96
The cortpound _;et & eau. |

A tube 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 ccck 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.g8

The marvellous wﬁl,

At the bottom of a tin veflel, that has a
narrow mouth, there are a great num-
ber of very fmall hales. ‘This veflel
is plunged in water, and corked when
it is full, and as long as it remains fa
no water will come out, but when it ' is

wncorked the water will run out of the
holes

!
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holes at the bottom of the veffel. An
- experiment on the fame principle, by
placing a paper over a glafs filled with
water, then inverting ttie glafs and draw-
~ing the paper away; when the water
will remain fufpended in the glafs.

RECREATION XXX. p.99
The circulating fountain.

This fountain has two boxes, the upper-
- moft of which is fupported by two hol-
low pillars (Plate ViIl, Fig. 5.) And
on that box is placed a bafon, into
which water being poured, it runs down
one of the pillars, into the lower box,
and driving the air up the other pillar,
into the upper box, forces the water up

a pipe, and forms a fountain, The wa-
ter falling into the bafon,defcends by the
pillar, in the fame manner as before, and
making a freth impulfe on the water in
the upper bafon, by forcing the air up the

: | other
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other pillar, the fountain is kept conti-

nually playing, as long as any water
femains in the upper box.

"RECREATION XXXL p. 102
The magical cafcade.

In a tin veflel, (Plate VIII. Fig. 4.) water
is poured, and in the center of itis 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 {mall Lole. At the bottom
- of the veffel are feveral fmall tubes, by
-~ which the water runs into the bafen ;
- but when it rifes above the lowen 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 run out of the bafon as
. 'to admit the air to enter the pipe, the
tubes flow again; and thus they alter-
nately
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nately flow and ftop, as long as any wa-
ter remains in the veflel.

RECREATION XXXII. p.104
The illuminated fountain.

"This fountain is formed by two cylindri-
cal veflels that are conne&ed by four
pipes, (Plaie VIII. Fig. 7.) On the
lower veflel is placed. a bafon, from
which goes a tube, that reaches almoft
to the bottom of the veflel, and by which
water is poured intoit. To each of the
pipes a candleftick is joined, and when
the eandles are lighted, the air in the
pipes being rarified, that in the upper
veffel ruthes down the pipes, and prefl-
ing on the water in the lower veffel,
makes it rife out of the tube, i form of
a fountain: but when the candles are
extinguithed, and the circulation of the
air flopped, the fountain no longer
plays.

R 3

R E-
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RECREATION XXXIIL p, 10§
The folar jountain,

A globe of thin copper,half filled with wa=-
. ter, is placed on a frame (Plate VIIL
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 Whichvt‘he commu=
nication may be ftopped. When the
fun fhines on the globe the air within
it being rarified, prefles on the water,

~ and forcing it down the leg of the
frame, opens a valve at the bottom, and
the -water rifes out of the pipe in the

'~ bafon, in form of a fountain. At night
* the cold air prefling on the - adjutage
_ fhuts the valve, and ftops the fountain 3
and at the fame time preffing 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. ‘

RECREATION XXXIV. p. 108
The cup of Tanta/ﬁ:. |
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 defcending thro’ the
* other foot, on which the image ftands,
goes out at the bottom of the cup. There«
fore, when the liquor poured into this
cup rifes to the chin of the image, it
begins to run out. o

RECREATION XXXV.p.110
The fea gage.’

This inftrument 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 ina 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 thows to what
height it has been forced. When the
machine comes to the bottom, the weight
ftriking againft the ground is difen=
gaged, by means of a catch and a {pring,
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 2
ha!,f, p- 114 ‘

RECRE~
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RECREATION XXXVL p. 1135,
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 bottom 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 diftinly. This
.machine is let down from the fhip by
a fprit faftened to the maft-head, There
is a contrivance to difpatch a diver to
the diftance of a hundred yards, p. 120.

- Conftru@ion of a different machine for
a fingle perfon, Fig. §. p. 121.

PYRO-
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PYROTECHNICS.

DEFINITIONS p. 127

‘APHORISMS 129

Abfolute-and relative heat, aph. I t0‘3‘-—-
The effe@s of fire on other bodies, aph.
4 to 9.—Other properties of fire, aph,
10 to 12. S

RECREATION XXXVILp.133
" The inflammable phofphorus.

The mcal of any"vegetable is put into an
© iron pan, where it is heated till it be«
comes a black powder. To one part
of this powder are added four parts of
alum, and the whole put into a phial,
and placed im a fand heat, and gradually
raifed till the glafs and matter is red
hot ; the neck 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 it$ virtue, if it bé kept from
the air, for three moaths. AR

REGREATION XXXVIIL p. 136
The liguid phofphorus

A fmall pnece of common phofphorus Is

_ boxled in water, and the mixture is put
ina phial, which is fealed up. 'This
inixture thinés in the dark for feveral
months, when the phial is thook. Pleaf~
ing recreations to be made with thig
phofphorus, p. 137.

RECREATION XXXIX, p.137
The fulminating gold.

To a diffolution of gold in aqua regia com=
mon water is added, and to that mix=
ture, the fpirit of fal ammoniac: the
gold that preclpitates is taken out and
dried. A grain of this powder put in
-a {poon, over a candle, wxll go off with
a loud report.

Vou. IV, Y R ECRE-
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. RECREATION XL .p'138
Tﬁl &lrm'ng fogn;"a;'ﬂ A o

An eolipile, containing fpiritof wine, is
. placed in a veflel of boiling water (Plate
X. Fig. 11.}) 'To the eohpile is lomed

i # pipe, whofe. orifice is e;cttcmqu fmall.
-The fpirit is forced.out of the aolxpllc
-.. By the heat of the wates, and when a
capdle is brought near the veflel, t thefpi-
“ 1t takes fire, and continues to bprp, for
fome time. This phenomenon jmproved
N _by fifting ovey it the ﬁlmgs Qf isom,
B X 140

RECREATION XIL p.‘f',,,o
R PrmceRapeftﬁ#d;

i A fm,a}l Hmmmy of mpltcdglgfsg dropped
* .into_water, where it affumes the form
-of 3zound body, with 2 fipall gail;. and
when that tall is broke thc ‘whole drop
T . buefts
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butf’cs into a fine powder, and gives
, ain to the hand that breaks it. Con-

: fe&ure oi1 the eaufe of this phenome-
hon, p. 141:

RECRB ATION XLIL pz 144
- The tevivy ﬁed rofe: |

A faﬂcd fofe is held over the fumes of ful-
) phur; when it becomes quite white: it
1S then dlpped in water, ind after five
. .or ﬁx hours it beeomes qultc red.

CREGREATION ,.xmn. P;f 143
V4 rztmg on glq/.'r by the. ray.c of t/ze jini

xh aglaﬁ; decanfer; well ﬁopped that coni-
tains a Jiffolution of chaltk in aqua fora

, ,txs, is put a diffolution of filver. On

- the decanter is paﬁed a paper, from
jwhxch letters are cut out, and when it
is fet in the- fun the parts on ‘the glafs
t that fotm the Ietters tum black.
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RECREATION xl,xv

dd.;‘ »

'

‘JA

b

‘.'I ﬁe magic pz&‘tm’. R

Between two pxeces of glafs placcd, at

one-twentieth of an inch from each
~ other, a dlﬁxll‘anon of hog's lard. a.nd

white wax is poured. Acqloured Prmt

is pafted with its face. to one of the
. glafles, .and the whole is put ina fragne
When the mixture is cold the print is
4nvifible, but when the glafes archeat-
ed the print appears as if there was-only
one glafs before it. -

_RECREATION XLY, ‘p.146
i m lummawmefe‘ >

In ,the‘ frq,nt of an, upught,t,xg béi’(Pl'
~ XIH; Fig. 1.) is a.fmall {quare hole,:and

. in the back is a door, by which candles

- are put in.., In the two fides aregroqves,
in which flide a double.glafs,  prepared
as
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s in the laft recreatlon behind this
* glaﬁ is pafted a Black | paper, from which
letters are cut out, that wmnfwer quef-
tions wrote on cards. When a part of
""'ﬂtl{e' glafs that contains a particular ‘dn=
fwcr is drawn up, béfore the hole; the
" heat of the candles makes the’ letters
Bccome vifible, © vt T
e ) i R M e |

RECREATION XLVL p.1i9

“To praduck ‘the appearance bf a ﬂowe)'
Youine o ﬁom;t:afbe.r.. .

In the front of a tin box (Pl X'II' Fig. 4.)
slsa glaﬂg, behindit is a {mall tin tube,
*in Which a flower is placed, and behind
that a double glafs, prepared as in the
_44th Recreation. You prefent a flower,

-+ fimifar l’o that in the tube, to a perfon;’

$ which he throws on a chafingdifiof
“hot coals ; “you then place the chafing-
:*dith under the box, and the heat maltes
*"the flower in the tube gradually wifible.
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RECREATION XLVIL p.ijy

To produce fire by the mixture of two cold
lzguor:

An equal quantlty of the dlfhllcd oil of
cloves or turpentine, and of Glauber &
fpirit of nitre, made as here defcribed,
are put together in a glafs veffel, and
the mixture xmmedlately takes fire and
“burns away-

RECREATION XLVINp.1sz
Artificial lightning. -

Powder of refin is put in 2 tin tui)c iﬁa;

has holes on one fide, by which ;hc

powder is thook over the flame of a

~jtorch, when it produces a corrufcation
-~ that ftrongly refembles lightning.
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RECREATION XLIX. p 153
2 Artj}fctal thinder:

An ounce of il of vitriol and two deams
of iron filings are fthook in a firong
*-bottlé, and wher 4 lighted candle is
- brought near the mouth of the bottle,
fan: inflammation and 2 loud noife;pre~
fent}.y‘ enfig. A fimjlar explqﬁon pro-

--duced by putting a certain quantity of

~ the mixture of three parts of nitre, two

’ of falt of tartar, and two of fulphur, in

.. anjron fhovel over acoal fire.

RECREATION L p. 155
fme predzé?ed earthquake and 'volcdmh :

Emial qli'aimtxes of iron ﬁhngé and Aul-
- phur are ground together: about, fifty
pounds of this powder is wiought ap

" with watet into 4 fiff paﬁe, and biried

a foot under fhe éarth. In about engixt

| 'Yy - hours

Sy
"3}/‘ o
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_hors. th'e .graund will hegve, emis. fyls
p;mrcmus fteaprsy and at Jaf},’ bnrﬁmg

AAAAAA

3 ﬂ,irgto flames, fo&m a true voleano, -

Lo A V4

: RECREATION ,.LI.,. e :158

%’a grmtate a Jef de Sfeus calwnﬂ, gloh, or py-
mzd of. jre,

In a black or deep blue paper’ are made 3
number of cuts with the end of a pen~
kmfc, and holes with a piercer, that all

. fun in firaight lines, as in Plate X. Fig.

. Xsand 2: behind the papcr is placed a
Ihong hght, by which the ﬁgures ap~
pear as ‘bright 1llummations. . To give
thefe pieces motion, they muft be placcd

. on a.wheel of thin ‘wire, adaptéd to thein

- figures, as that of Fig. 7. to.the pieces
5and 6; to t;hefe wheels any degree of.
mve.loc;lty may be given, - To reprcfcnt'
- pieces that ﬂow from thc mrk:umfercnce
..tothe center, and at the fame time onhm
5hat ﬂow from the ccnter to the circum-
Ff@xgnce, s ,,l];l F;g. 9> a dmtble fpu'al

G wheel
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whcer as" Fig le, muﬁ Be placed be- ‘

N hmd thc other. When the{'e pieces
are ofa fmall fize they fhould be placed
in a bo‘:, that no hght may appear, but

‘what comes through the paper 163

'RE CREAT ION LIL p.'i66
To reprefent caftades of fire.

-The paper to reprefent a cafcade is wound
-upon a roller, as Plate XI. Fig. 3, and
as the harlle is turned, and the paper

: gradually defcends, it livelily reprefents

- a cafcade of fire. A cafcade may be alfo
reprefcntcd by a fplral as in Fig. 4..

. RECREATION LUL p. 169 |
Imztatwe zl/ummatzom. '

Thefe illuminations differ from the preecd-
- ing, in havmg ﬁgures of architeGture, -
&ec. drawn on th¢ forq part of the pa- -
- per, ‘and thofe parts only where- the
lamps are to appear, cut or ‘pierced.
: They
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They are placed in a box,. Wlth a very
ftrong hght behind ; and a famt li ;u
_before them, to make the drawing on
.the front of the paper vifible. The
“light of all thefe 1llum1natnons fhould be

"of different colours, according to the

. pieces théy ove'to reprefert, and which

s to be effeCted by pafting a very thin

_paper, tinged with a pamcuIar colour,

+ over the parts cut oat.

APPENDIX

RECREATIO N LIV. p.175
- Chymical ivanfeolorations.

;amimonyaaa mebeiryy by differént pre-

paranons, produce almoft a]l the colours

, of nature, A gold colour is made by

mtxmg a limpid liquor with & Prey .
powder, and then changed to thie colour

. of milk, by being poured into-a clean

J

. ‘glafg, pi 176. - An dloroft limpid li-
q,uor tqrned blue, aad that made- ptl-
- luad.
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“fucid. Method of producmg varm]us
' blues and greens; p. 177 .

» RECREATI'ON iy, ? igs

A colaurl efs biquor is made black, by pouring
it mto a clean glafs.

An mfuﬁon of white galls is poured into
a glafs dzpped in a folutxon of v;-

. triok

RECRFATION Lvr p. 178

A pellucid Izguor is turned black, by addmg
to it g white pawder, -

The fame done by. a pellucid drop, or by
- the addition of yellow or red powder,
~ or by a drop of gold coloured hquor,

P. 179 —Method of making any of thefe
: black hquars ‘pellu(:;d again, . 1 80, and

v
[
f!
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RECREATION LVIL p.ir

ﬁrent colours are produced by pour;ng
‘' alimpid Izguor into a clean glafs.

A folution of mercury or filver, in fpirit’
of nitre, is poured into a glafs dlppcd

in fpint of fea ﬁ\lt

]

RECREATION LVIII. p. 182

T/}p, cofour -that appears :and : dz'jZ:pﬁear:,b
the influence of the air..

A blue tincture made of copper filing dif~

1 folved in wvolatile fpirit, difappears

' when the bottle is flopped, but when it

33 unﬁopped the colour prefemly re-
tums : :

stPAr.HEVTr;:;;m;:s, 183

Thefe inks are of five forts; the firft of
whlch _are thofe that are invifible till

cxpofcd to the fumes of another liquor.
D Dif-
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Dlﬁ'erent methodsof makmg thefe mka“,
p. 184. Method of preparing the vivi-
' »‘f&ing liquok to make this ink apparent.

Y
0y
.

"RECREATION LIX. p. 189
 The ook of fate. o

On feventy or eighty papers queftions are
“wrote, and under them anfwers in thefe
_fympathetic inks. Several of thefe pi-
pers are chofe by different pcrfons,who

< put them in a book that has the famé"
number of leaves, and on which the
-fame queftions are wrote. In' the cevcr,'
Cof this book is concealed a double pa-'
per, dls)ycd in the vmfymg hquor,jand
the book is clofed when the . vapour of
the hquor, penctratmg the leaves, mak;s
the an{wers on the papers become vifible.
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/RE CR}E,&TIQN LX p. tqt

The marvellous portrast. -

@Atthe bottom of a box (Plate XU. Fig. 5.J
is placed a paper dipped in the vivify=
ing liquotyand qver it is put a pafteboard,
Several papers, on which figures ar¢
drawn with the fympzthetxc ink, aré
glven toa perfon, and he makmg ¢hoice
of one of thcm, you tell himit Ahall
ﬂlow him the portrait, and prefent the
employment of an abfent friend : .then

, puttmg the paper in the box, and prefl=
jng it down by a bodrd over it, after a
few moments you take it out, and fhow
lnm a ﬁgure in the employment y’ou
mtended

"RECREATION LXI - Pei193
The artificial hand.

A hand and arm of wood, conftructed me-
-. chanically, are placed on a pedeftal, co-
vered
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vered with green cloth (PI. . XII. Fig.6.)
' Between the thumb -and -fore ' fingers,

" which are moveable, ;Q placed a pen,

and under that part of the cloth is put
- paper dipped in the-vivifping liqubr.
Several cards, .on which. .queftions are
wrote, are’ given :to 2 perfon, and he

- choofing one of them, you place 2 pa-

per, on which the ani{wer 1§ wrote in
the fympathetic ink, under the pen,

“and giving the arm a motion,-by means

4

-

of an affiftant in an adjoining room, to
the partition of which the arm joins, by
the time the pen bas pafled aver the

 paper. the anfwcr will:he yifible.

§y1p9athsn£4nk,s oﬁh: fegond clafs, pvhxch

ase thofe that become ifible by heing

E expofed to-the air. Inks pf this kind

made by the. dlﬂ'duthn of kazer and
P&h@'mﬂg,& 197 S

RECRE-
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RECREATION LXIL p: 108
The 'wrxtmg agairgﬂ the wall.

A queﬂ:lon is wrote with common ink, and
under it the anfwer in this fympathetic
_ink. This paper being placed againft
a wall, the anfwer will be vifible aftef
. 'twenty'-four hours. "~

. RECREATION LXII. p 199
| lee taly /mam .

Tlus tahfman confifts of a triangulat mea

- tal box, (Plate XII. Fig. 7.) in the top-
of which is concealed a heated plate of
of iron. A paper, on which 4 quef
tion is wrote in common ink, and-an
anfwer in that fort of fympitheti¢ ink
which does not appear till it is heated,
is put in the box, and after a few 'mo-
ments the anfwer appears; cach word
of which is of a different colour.

RECRE-

-
- —— ——
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‘RECREAT I‘olN LXIV | p 202
’ 3 T/ze/ié_yl: ek
On the top of a hollow pedeftal (Plate
- XIII. Fig. 1 )13 a dial, that has nineteen
.. divifions, in twelve of which are drasn
the figns of the -zodiac, and onthe
others the feven planets. To this dial
. is fixed .an index, that is moved by a
pulley underneath: this puiley com-
municates with two rollers in a box at
. the end of the pedeftal, and on thel®
. 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 gards 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
r that does not appear till heated,' the
the names of the f{ibyls, and in each

leaf, on pieces of paper, different an- -
Vor. 1V, Z fwers
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- fwers to each queftion on the cards. A
perfon choofes one of the cards, and
conceals the reft ; then fets the index to-
the fame planet on the circle as on
his card, and covers the circle. 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 {ibyl is wrote, and the perfon
chooling one of them, puts it into the
talifiman, and in a few moments it

fhows the anfwer.

RECREATION LXV. p.z07
The magic urn.

You draw on a paper the figure of a flower,
with thatink 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 firewing
fome of the afhes over the paper, you
put it in an urn, (Plate XIII Fig. 5.) in

which
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- which a {mall peéted 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 are not vifi-

“ble till another liquor is pafled lightly
over them, p. 209.—Preparation of the
liquor to make thefe inks vifible, p. 2171,

RECREATION LXVL p.212
The revivified 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 ap-
pears of its natural colour.

'Z‘z o ‘R E«
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RECREATION LXVIL p. 213
 The tranfcolorated 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 fponge over the writing,
according to the colour required.

Sympathetic inks of the thi:d} é:lafs, that is,
" fuch as become vifible by having a fine
powder ftrewed over them, p. z14.

RECREATION LXVIIL .p. 214
Magical vegetation. |

A leaf or flower being drawn with this ink,
you burn a fimilar leafor flower,and ftrew
8 a its
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its afhes 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. 213,

RECREATION LXIX. p.216

The tfargfmutaHe cards.

Ower an ace of hearts draw, with this fym-
pathetic ink, a fpade and four other
fpades on each fide of it. Let a perfon
draw this card, and another perfon the
nine of f{pades, and let the laft perfon
burn his card. You give the afhes to
him who drew the heart, that he may
put them, with that card, in a metal

" box, over a chafingdifh, 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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RECREATION LXX. p.217
The convertille cards. ‘

You write on a card the word /ew, with.
thisink, 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 womaen, and leave
the alteration invifible. A perfon draws
this card and writes his name on it,
which you keld to the fire to dry, when

the alteration you made becomes vi~
fible.

RECREATION LXXI p.219
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 part where they are fealed, and
the heat of the wax makes them vifible.
A fimilar experiment with a card en-
clofed in a lctter.

Method of making the fympathetic ink
of the fifth clafs, which does not ap-
pear till heated, and difappears when
cold, p.z2z1.

RECREATION LXXIIL p 222
The mcompreﬁerg[ éle writing.

The names of two cards are wrote with
this ink, at the two ends of a paper
(PL. X!iI. Fig. 6.) Two perfons draw
the fame cards privately, and ycu 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-.
nately, vifible.

7 4 RECR E-
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. RECREATION LXXIIL p. 225
Winter \clzanged 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. 1If 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 fympafhetic 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 ; (Dlate
XIII. Fig. 7.) on one fide of this mirror
is wrote, with Spanifh chalk, the word

yess
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yes ; on theother fide is wrote 7o : 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 no appears immediately. '

RECREATION LXXV.p.230
| The tree of Diana.

This tree is made by a globule of the 'a-
malgam of filver with mercury, put in
a diffolution of filver filings and mer-
cury in aqua fortis. From this globule
arife branches, that, by fpreading, form
a thrub or bufhy tree, of a filver hue,
~ Another method of producing this tree,

p. 231

RECRE-
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RECREATIONS OF ADDRESS AND
DEXTERITY.
Recreations with the cards—Method of
making the pafs, p. 235.

RECREATION LXXVIL 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 thuffles the
pack. You then lay down feveral cards,
among which is the Ilong card, and
afk each perfon if he fee® his card.
You fhuflie 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.  Me-
thod of performing this Recreation by
making the pafs, p. 239.

RECREATION LXXVIL p. 240

The four confederate cards.

You fhow 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 feveral cards from

* the bottom, and atk 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 thole you firft drew, you feparate
them dextroufly from the reft, place
them at the bottom, and then do as be-
fore direted.

RECREATION LXXVIIL p. 241
The numerical cézrd.f

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 ccunt from that number to 16,
and draw afide the 17th, which is the
card.  You then afk how many more
you fhall draw before the card appear,
4 : which
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which being done you throw down the
card.

RECREATION LXXIX. p. 242
Divination by the f'worzj

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 can fee the ground,
you touch feveral cards with a fword
and at laft fix it in the top card.

RECREATION Lixx'ng
T be card tlzoug]n‘ on per force

Several cards are {pread before a perfon,
in fuch manner that only one is com-
pletely vifible, 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
Regcreation. '

RECREATION LXXXI. p. 244
The tranfmutable cards.

There are two cards of the fame fort, one
. of which is put at top, and the other
next the bottom card. You fhow a
~ a perfon the bottom card, and convey
it dextroufly away ; then drawing off
" the fuppofed bottom card, you diret the
perfon to put it under his hand. You
" next fhuffie the pack, and bringing the
top card to the bottom, you fhow it to
another perfon, and convey it privately
away; then drawing off the next card
" you direc the laft perfon to put it un=
der his hand, and command the cards
under the two perfons hands to change
* places, which they will appear to do.

RE-
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RECREATION LXXXIL p: 246
The three magical parties.

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
afk 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 of 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
a {mall matter narrower than the other.
‘A perfon draws a card, and when he -

puts it in again you offer the other end
of
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of the pack: the cards are-then thuffled,
and as you turn them up, one by one,
you diftinguith, by the touch, the card
he drew. -

RECREATION LXXXIV. p.249
The card difcovered by the touch or fmell.

~ A perfon draws the long card, puts it in
again, and fhuffles thecards. You pre-
tend to feel the figures on the cards, or
{mell to them, and when you come to
the long card you turn it up.

RECREATION LXXXV. p. 250
The mcompre/zerg/iéle tranfpofition.

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 heis
breaking the egg, you concecal that card.
This Recreation diverfified by offering
feveral eggs that each contain the fame

card ;
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card; and bya confederate, who knows
the egg in which-thecard isput. - ™ i 3!

RECREATION LXXXVLp. 251
' The card in the pocket~book. = .

This is performed by the aid of a confe-
derate, who knows the card you hLave
taken from the pack, and concealed in
your pocket-book.

RECREATION LXXXVIL p. 252

To tell the card that a perfon has only omce
. touched with his finger.

You agree with your confederate on certain
figns, by which to exprefs the fuit and -
particular card ; and you fix on a per=
fon to touch the card who ftands near
your confederate. ‘

-

R E-
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RECREATION LXXXVIIL p.254

To name feveral cards that two perfons.
have 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. You let a perfon draw two
or more cards from the firft part, and
put them into the fecond; and in like
manner, another perfon draws from the
fecond part and 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. 1V, Aa pafted
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pafted on them, and defire two perfons

to put each of them his foot on one of

the cards, and you then command the
‘two cards to change places; which they

appear to do. Method of performing

a fimilar experiment with a fingle
~card, p. 256. o

RECREATION XC. p.257
The fifteen t/zoufand lzvre:

A

You take two cards like Pl XIV. Flg 3
~ with an ace and five of diamonds and
* by placing thefe cards in different po-
~ fitions, you make them appear to be ei-

ther 3 or 15.

RECREATION XCL p.259
The card difcovered under the ﬁdndkerc/xiey‘;

A perfon draws a card and puts it in the
middle of the pack : you make the pafs,
and brmg it to the top. Then throw-

lﬂg
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- ing a handkerchief over the pack, 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 perfons
have 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-
verdl parties, feparately, and they all
acknowledge it to be the card thcy

~ drew.

"RECREATION XCIIL p. 261
The four infeparable kings.

The four kings and two other cards are

put at the bottom : one of the kings is
Aa2 - drawn
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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 te 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 number
over them,

RECREATION XCV. p. 263

To difcover the card that is drawn, by the
throw of a die. '

The pack confifts of only fix forts of cards
repeated fix times, and at the bottom of
each parcel is a long card. A perfon
draws one of thefe cards and puts itinto
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 fhall bein that heap which anfwers
to the number he throws on the die._

RECREATION XCVL p.264

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 {eparate the two colours
by one motion of your hands.

RECREATION XCVIL p.266
The metamorp/zé/éd 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. Youopen the pack

Aaj ' at
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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
fhow him the change: you perform in

thelike manner with another perfon and
the two other cards.

RECREATION XCVIIL p. 263
The cards in the opera glafs.

At the end of an opera-glafs is a {mall
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 in- the
glafs.

 RECREATION XCIX, p.270
The magic ring. |

Under a large tranfparent flone in a ring
(Plate XIV. Fig. g.) is the figure of a
{mall
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* fmallcdrd, 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 afthes, and turning
it about, fhow the perfon the card he
burnt,

" RECREATION C. p.271.

“ The card in the mirror.

A mirror is moveable in its frame, which

is of the widthof a card (P1. XIV.Fig.10.)

A part of the quickfilver is {craped 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 two 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 tolook in the mir-

Aagyg ror
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ror for his card, and while the confede-
rate is bringing it forward you fecrete
the card he drew.

RECREATION CL  p.274
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 1is placed,
and in another a pack of cards. There
is'a ftring that goes through the three
fmall divifions down the bracket, and
through the partition. Three pérfo_ns
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 firing. You take out the other pack,
that you had previouﬂy placed in the
fourth divifion, and thow that the three
cards are gone from it.

R E-
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: RECREATION CIL. p.276
The divinating perfpective glafs.

A {mall table of numbers is placed at the
end of a perfpeitive glafs. You give a
perfon a pack of twenty-feven cards,

* that he may think on one of them. You'

" then laythe cards down, fingly, in three

- heaps ; afk the perfon 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 perfpe@ive againft
- that he mentioned, you put that heap
- either 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.

REERE-
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RECREATION. CIII 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 givea per-
{on another paper, which he lays onthe
out{ide 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

* dire& the perfon to burn what he has
wrote, without thowing it; and going
into another 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 other fide of the box, and
prefently after turning it dextroufly
over, you take out the paper on which

e 7 the
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the impreffion is made, which the per-
fon will acknowledge t6 be hiswiriting.

RECREATION CIV. p.283

" The opaque box rendered tranfparent.

A perfon writes what he thinks proper.on

»

~aflip of paper, the memorandum-baok

defcribed in the laft Recreation being

‘placed under it, and ‘puts the paper in

a box, which he keeps. You put the
memorandum-bock in the prefs men-
tioned in the 64th Recreation, and your
confederate takes it out and puts it at
the bottom of a perfpeive, which you
take out, and holding it over the box fee
what is wrote on the paper, pretending
at the fame time to {ce through the top

- of the box. A {imilar experiment with
a counter that is taken out of a bag, and

another counter of the fame fort put at
the bottom of a perfpeive, p. 284.”

R E CRE-
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RECREATION CV. . p.28;
The tranfpofable preces.

Two guineas and two fhillings are ground
to half their common thicknefs, and

then one of each fort joined together.

One of thefe double pieces is placed in
- one hand, with the guinea upward, and
the other in the other hand with the

fhilling upward : then by clofing your

- hands you turn the pieces over, when
* the fhilling and guinea appcar to ha,vc
- changed places.

RECREATION CVI p. 286
‘ The geometric money. |

A piece of pafteboard, in form of a paral-
lelogram, (fee the Fig. p. 286.)is divided
into thirty equal parts, in each 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-eight pieces of money.

RECREATION CVIIL p. 288
The penetrative guinea.

In a tin box, of the fize of a fnuff-
box, there are eight more, which go
into each other; they all thut with a

 hinge, and the laft is locked. Thefe
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 outof the draw- -

‘er ; then having another new guinea in
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 be opens them all to the laft,

of which you give him the key, and on

opening that box he finds the guinea he

: : ' had



had marked. 'This Recreation im«
proved by {lipping the key into a
ftranger’s {nuff-box, or by a confede-
rate, p. 290.

REREATION CVIL p.z290

The refufcitated flower.

There is a double tin mortar, and between
its two bottoms is a vacuity (fee the Fig.
p-291.) At the fide of this mortar is
a fpring, by which the bottomis 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 a lamp, that the flower may
be reftored ; and at the fame time prefl-
ing the f};ring with your finger, the
bruifed parts defcend and the whole
flower turns up, which you take outand
prefent to the company. , .

AN
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AN ARTIFICIAL MEMORY.

Methods of remembering numbers of
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-
pations into verfes, p.294.

THE END.
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