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TO THOMAS THOMSON, M.D.
FRS, L & E, FLS, F.GS, &

REGIUS PROFESSOR OF CHEMISTRY IN THE UNIVERSITY OF GLASGOW.

Sir,

Being persuaded that no man has more extensively,
deeply, and critically examined the various Philosophical Theo-
ries, which have relation to Chemistry than yourself, 1 have the
greatest satisfaction in committing these labours to your patronages;
and having requested your permission, nothing could be more
satisfactory to me than the reply, in which you were pleased to
say; I am persuaded that your doctrine will place the
¢ foundation of Chemistry, upon a rock as firm and lasting as
““the doctrine of Gravitation itself.” This Sir, from you, who
have investigated every part of Chemical Theory, has con-
ferred on me a degree of honor, which calls for my warmest

acknowledgments.

May your health and vigour long continue, that you may
pursue and extend those researches, which have already ren-

dered you immortal in the scientific world.

THOMAS EXLEY.

Bristol, February, 1837.




| IMPORTANT FACTS, &

(Part of which was communicated to the Chemical Section of the British
A Association, August 23rd, 1836.)

Tae object of this paper is to place Chemistry under the domain of
mathematical science, and to establish the New Theory of Physics on
the basis of easy calculations, and mathematical proofs.

The two principles which form the foundation are these ; Viz.

1st. Every atom of matter consists of an indefinitely exfcended
sphere of force, which varies inversely as the square of the distance
from the centre; and that this force acts towards the centre, and 1s
called attraction, at all distances, except in a small concentric sphere,
in which it acts from the centre, and is there called repulsion.

ond. That there is a difference in atoms, arising from a difference ‘
in their absolute forces, or in the radii of their spheres of repulsion, or \
in both these respects.

The theories of Newton and Boscovich agree perfectly with this, as
far as regards the attraction in the first principle: after which both
these philosophers conceive a series of alternate spheres of attrac-
tion and repulsion, governed by unknown laws, but as regards the change,
the forces graduate the one nto the other. Bos'(‘oﬂch terminates with
( a sphere of repulsion varymg inversely as the simple distance; which -

! malkes the force at the centre infinite; but Newton closes with a minute

solid, which is an infinite force at some finite distance from the centre.

The new theory rejects all these l}ypotheticaﬂ unsubstantiated forces,

and their feigned alternations; admitting of but one sphere of repulsion,

\ in which, without interruption, the law of gravitation of the attractive

sphere, is invariably 001_1t111u.ed down to the centre, where it consequently

. ‘ terminates in a force infinitely greater even than that of Boscovich.

$ The change of direction of the force takes place per saltum at the surface

of the sphere of repulsion : and why not? there is no reason to prevent

cuch a change, and had it been otherwise, the law of continuity of the

force itself would have been broken, and heterogeneous forces would have

been introduced ; but here the law is continued, which is a matter of

great importance ; since it preserves a perfect harmony of nature, in the

great spaces of the universe, and in the minute spaces in which chemis-
try, and its connate sciences, produce all their phenomena.
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The induecti i
uctive philosophy requir
¢ 3 uires, and d. d st a
£ ; 3 - juires, demands t =
iﬁsetii“ of gravitation: and, unless the contrary ‘could t}}gleS ;Ontmu'lt} o
the (infc’x(;l’itwe g m‘{e el ot say, that this law docvqll(:)"’ﬁn il
7 . : s L ok X
1t does nof (?xislé ?lgesh\\ helﬁ 1o observations have heen made ase}‘;loSt -
e sphere of r i : ? say
there is a centr Lt repulsion ; especially si
5 1 5 ally since we
s al repulsion, and not a single hgt,l f5,r ¢ we know
g to any other law can be proved to exi o el o, Raw
matter. Thus by induction ), f 0 exist, as belonging to atoms of
rest on the same Foundat; € nrst principle is established, and must
e o ca ) 3 ation as _the attractive force of gravity &lﬂesa §
& Ol‘dfnqt(es )i_ ound which proves the contrary ¢ e
Al — ol =
as to quantity, prooc 5 ﬂ{.e curve e ¢ b d, fig. 1. may represent the force
. ) ‘eding to an infinitely small force towards e. and
S e o

an nfinitely preat
circle at c,y great one towards d, when the ordinates fall within the

w i

repulsion, the‘ ?{?{fe Cu c,lunfer.ence shows the extent of the sphere of

is attractive, the g 18 repulsive, when they fall without that circle, it

tion as well ag uallte_ctlon changes at 4; if we wish to represent direc-

other side of thq ntity by the curve, the bhranch b ¢ e must lie on the
€ axis, as shown in the figure.

The second

lished Ty indugtli"l;lnﬂgle 18 perfectly simple and natural, and is also estab-
there is a difforeny rom phenomena and the first principle: for we know
e seconde n atoms, and this together with the first principle,
e atdos e aglece.ssary consequence. .
treatises on Phyc of this theory with facts has been shown in my
the V‘dlidity of t)l;ecs, ‘.am} Optics; 1t‘110\lv remains, in order .to confirm
results, which haye 1])Jlllxcxp1es, to derive from 1_Ehe1n nmtheI'natlcally, the
Tt will be of Lc oursien he;cabhshcd by experiment as 1.11t1__mate facts.
exist a just and ade ac : itted, that the Creator originally 'cz‘msed to
for the Pliposes of ki (111'1 ¢ number gf atoms of every requisite sort,
ATl things were order 13 8'1-5_11}(1 design in the structure of the universe.
weight, and meagur(f vy 11t{1 th.e utmost precision, accm_'dmg to number,
Uvery varicty ;)f o nothing in excess, nothing in defect.
exist, phenomena sl(lo?irllzf {pay be assumed, but to find what sorts really
2my “ Neyw Theor i%llcjitt]]c Z"L]SS.ullll)thllS. il :
two classes of Py _Y i 1ysics,” it was Et.atec , that na mei presents
stances most geneyally ’]:f e one comprehending the elementary sl'lb-
adhering wit ffreilt)t <HoWN; as oxygen, hydrogen, ?al‘bon, &e. which
better mame ho {__‘;ungnac%t:\-’ may be termed, tenacious atoms ; (till a
manifest their Oxisten:.)(;} The other included such matter or atoms as
has heen denominateq h)y. motions, and actions, under a form, which
to this class was ﬂSSiguedletl]eal’ and hence may be called ethereal atoms :
In the same work the (ée elf?Ctl:lc fluid, calorie, and light.
as having a much great;romﬁ. of the electric fluid were considered
light. absolute force, than those of caloric or

This has been abundant]s :
T clctind Tabo thje ;giin'n}ed by subsequent observations,
< of an inter s ole Hence
; Looe Glass . < o6 an intermediate class. e
:tznk;ave()tfngfe c}{1§s§tesq§€1 (Lttlo?l-ls, Tz tenacious, electric, and ethereal
o ? I e g ;'t hird cl:dsses are many Sorts’ but Probably
y one sort of electrie atoms : this divigion, St i Z ment will at
any rate be fully sufficient for our present purpose e A

7

The distinction of classes is founded in a very great, that of thc
sorts, in a moderate difference of the absolute forces ; t}ms ail ele;:ltrlc
atom may be several hundred, or perhaps thousand t'lm.es ess than
that of the weakest tenacious atom, and yet several millions of times

reater than that of an ethereal atom. It may be notice.d here, that

the atomic weight of hydrogen is assumed 1, and on this scale 16 18
taken for that of oxygen. It appears to me exceedingly unfortunate,
that the British chemists have adopted 8, instead of 16. They t.eu us,
which shows a want of confidence in their own arguments, that 1t 18 of
no great consequence, which of these opinions be adopted. This is true,
as it regards many experimental determinations, but in theory, 1t 18
exceedingly important. Isit of mno consequence to know, whether a
compound contain in each particle, 2, 3, 4, &ec. atoms? If oxygen be
8, a particle of ether contains 10 atoms, but if oxygen be 16, it con-
tains 15 atoms: would not such a difference alter all, or most of‘ its
properties ? is it of no consequence, when we know that chfzmlcal
combinations fproduce great changes of properties ? A question so
deeply scientific ought not to be treated with indifference.

Tn favour of 8, it has been said, First, that the combination of one
atom of A, with one of B, is stronger than with two of Bj; because the
latter is weakened by the mutual repulsion of B and B. Buf: it may
as well be said, the combination is strengthened by the attraction of B
and B; for like as well as unlike atoms attract each other: mor will
alternate spheres of attraction and repulsion assist the argument; for B
may as well be in the one as the other. ,

9nd. It is said that such compounds as are with most difficulty

decomposed, must in general be presumed to be binary : but for _th.is
we have no good reason, the contrary is often true, and perhaps 1t 18
true in a great majority of cases. L

3rd. It is argued, that in chemical compounds, the most simple are
universally the most difficult to decompose : but this cannot be proved,
if by most simple we are to understand the order of binary, ternary,
&e. Doubtless that compound, which is most generally formed, and
constantly maintained in nature, whether binary or ternary, is the most
difficult to decompose. : )

4th. The analogies which have been u.dduced, in favour of this side of
the argument, are generally far fetched, or inapplicable ; and some of them,
with greater force, may be brought to corroborate the opposite opinion.
Tn favour of 16, as the atomic weight of oxygen, we may observe, 1st,
at the other simple gases, hydrogen, nitrogen, and chlorine, contain
the same number of atoms in equal volumes; and oxygen appears, as
much as any of them, to be a simple element ; and therefore ought not
to be made an exception without very evident reason.

Qecond. Analogy establishes this view, out of a multitude of strik-
ing examples; take the four following compounds, in which the analogies
are so strong, that in respect of their composition, what is said of the

be said of the other, by simply changing the terms. _
: when sulphur is

same as that

th

one, may the
1. Sulphurous acid is the the sole gaseous product,

burnt in dry oxygen gas, and the resulting volume is the
of the oxygen consumed,
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2. Carbonic acid is the gole gaseous product, when carbon is burnt

in oxygen gas, and the resulting volume is the same as that of the
oxygen consumed.

3. Steam is the sole gaseous
hydrogen gas, and the regy]

gen consumed.
4. Sulphuretted hydrogen is the sole gaseous product, when sulphur
is burnt in hydrogen gas, and the result

ng volume is the same as that
of the hydrogen consumed,

And besides, all these substances have been obtained in the form of
gases, and limpid liquids : now these striking analogies prove that
they are formed afte, the same manner from {hejy elements; but all
parties agree that the two first compounds contain three atoms each :

hence, e must conclude that the two others are ternary compounds ;
from which ¢ follows that 16 is ¢ ght of oxygen.

3 s the atomic wei
s another example, take sulphurous and hyposulphurous acids; and
hydrogen. Then Ist.

also water angd deutoxide of Sulphurous acid is
formed hy burning sulphur in OXygen gas, and the volume of oXygen is not
changed; it may be passed through red hot tubes, without decomposi-
tion: hut several substanceg which haye g strong affinity for OXygen, as
Potassium, carbon, &e. decompose it, and by slight pressure it becomes
a limpid Liquid. Hydrosulphurous acid contains twice ag much sulphur
as sulphurous acid; it is easil y decomposed, and cannot remain Permanent
at common temperatureg,

Making the Proper changes for the termg, we may read, the same gen-
tence for the analogous substanceg, Thus, 2nd .—

Water is formed by bm‘ning Oxygen in h
of hydrogen is not changed ; it may }
Without decomposition
affinity for OXypgen,
Common temperature
contains twic
and ¢

product, when oxygen is burnt in
ting volume is the same as that of the hydro-

ydrogen gas, and the volume
be passed through red hot tubes,
5 but several substances which have a strong
a3 potassium, carbon, &e. decompose it, and at
8, it is a limpid liquid.  Deutoxide of hydrogen
€ as much oyxgen ag Wwater does; it jg easily decomposed,
Aot remain Permanent at common temperatures.
NOW sulphurous acid g allowed on all hands to be two atoms
and one sulphur

, and hyposulphurous acid, one of each element 5
one of wate; is two atoms

hydrogen, and one oxygen, and {
1ydrogen is one of each element - therefore 16 is the
of oxygen,
The same
be sufficient.
L. A volume of
combined with another equal
acid, without change of volume,
. 2. A volume of nifie oxide ig dou_ble that of jig Ditrogen
bined with another equal volume of Nitrogen, it becomes it
without change of volume,
Analogy therefore shows, that these are compoged
ally a]lmyer7 the

OXygen,
herefore,
eutoxide of
atomic weight

may be shown from many instanceg ;

one in addition will

double thay of its oxygen, and
olume of OXygen, it hecomeg carbonic

arbonic oxide is

, and com-
rous oxide,

PR after the same
mamner: now it is univers >, Wat carhonic oxide it one
atom oxygen, and one carbon ; hence nitric oxide is one nitrogen, and

-

1 to
one oxygen, but by weight they are as 14
gt L 5§
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16, and 14 is the weight
?

i <ygen.
{ i ic weight of oxyger

i f nitrogen ; therefore, 16 is the aftoml owng_[‘ e

of an atom o umcitg I have made no use o 1.11)171 o b o DT
10" C s : = ;

b jql:]jlc’l rove directly that. 16 is the nb- Ihe ].)L
if applied, NAL & II])JiC weights, used in this paper, a Mo’ cra

The ofhel 3_0 in'mtions doubling some of them on o e
Thomson’s dete1mway are inserted in the ff)ll()'“’lll.lg htave,double e
o fl'or Oxf)', {ggx‘.zelius annexed ; the substances in italics
numbers of _ .
numbers given by Dr. Thomson

ight by Atomic Weight}‘bu);
Atomic Weig ' i1 st
Name Thomson. | Berzelius. Name. T'homs
a .

Skl 75329
16 16-026 Arsenic, i"z 91-793
e 32 | 52:239|  Boron, 18 s
Sulphur, 14 14-189 Carbmz., 61 | 120-243
Nltrogcﬂ, 18 Tellurium, % Ak
Fluorine, 32 35470 Titonium, 18 44469

;C,hlor%uc, 30 79-263 Silicon, . 1
Bro.lnlIlC, 196 123205 Hydrogen, 100 | 202-868
St 50 T ™ | 116 [117889

h0s S

-esults of his very
: : -eat propriety, set down the 165}1 KRR B
Berzeliis hi}? Wlﬂls g&'ei:ltloﬁt g)orregzing‘ ther by themyc’qlﬁll‘:lted and
ﬂccumte.eXPalmetll results thus corrected. From ﬂletq;)le appended
i ok ety oy of compaund ip oIt Ml ot
experimental Specl,t. 0; it appears to me, that the }111111 by ’]3 il A
to the 17th proposi .1 11:3'11'01' the truth than those. lefil ¢ b
by Dy, Thomson, -g}lilal'lcy seems to be the case 11} 1«;51}1 be seen as to
and this more partic camined more at large, ‘vhlc'flh (s) vecific gravities
three, which I have ekan ds in the following table. The sy o
Carboq’c\fjﬁrtlégfyczltgi? shown at the 17th proposition.
are calcula

; ic weight of
i I he taken for the atomic g
thes substances, if 123 : e
o 1115*0 (f'e&lc;ﬁted spec,iﬁc gravity exqee(:li{that f;l(llnin )fhe prest, i
carbon, 1% tfle]}l it is so even when 12 1s taken, a In e
In three o = m;ch less than the excess, except {n.nﬁl : 2 qr})(’m iy
defect 1? Vtel'}:)] is much nearer the true atonncfl Welgﬂt o f;u'o'ed M
2 e les may be taken from the enlarged b
AvFET ther examples may ; J o o d e
b iSbl‘ i(l)d;rgposition 17, which show the same with equa
appendec




10

Atomic| Specific Gravity

Name, c‘;'rt{)oonf' clﬁa&ik plzzi;:]t Authority and result.
*9732/Thenard & Berzelius, mean; 1st

"0011 defect, 2nd -0163 excess.

Thenard & Gay Lussac, mean ; Ist

"0064 excess, 2nd ‘0035 excess.

Thomson; 1st-0035 defect, 2nd
‘0138 excess,

Gay Lussac; 1gt ‘0161 defect,
2nd ‘0186 excess.

Faraday; 1st -0344 excess, 2nd
0691 excess.

Gay Lussac & Depretz, mean; Ist
0136 defect, 2nd ‘0558 excess.

aussure ;  1st +()]1492 excess,
'0663 excess.

Carbonic oxide| 12 "9721
121 | 9895
Carbonic acid -| 12 1'5277/1-5213
121 | 1-545]
Light carburet-| 19 "5555| <5590
ted hydrogen 123 | 5798
Alcohol ., 12 1-5972/1-6133
121 | 1-6319
Etherine 12 1:9444|1-9100
121 | 1-9791
Bther , | 12 1 2:5694| 2583
121 | 2:6388
Naphtha : 12 2:8472( 2-8330|3
121 | 2:8993
Naphthaline 12 1 4-4444| 4-505( Dumas; 1st 0836 defect, 2nd
124 | 4-5312 ‘0032 excess.
Paranaphthal. 12 66666/ 6:7410 Dumas; 1t ‘0074
12% | 69270

defect, o2nd

1860 excess,
Camphene . | 19 47222\ 4-767 Dumas, 1st -034g defect, 2nd
123 | 4-8090 ‘0420 excess.
Prorosition 1. 79 investigate the condit;
of the same kind in

p

S . ons of a collection of atoms
: - Space, situated iy such p
by their mutuq] actions,

ositions, qs they would take

1. Ttis hardly Tecessary to observe, that they would o
Wwhose centre WOFM. b? tﬁle centre of gravity of the magg . for if the
ass were not Spherical, the more elevateq at v - :
in a stable equilibriym, oms would not be supported

2. LetRT N, fig. 2, re

ent this sphere, ¢ ; ; all
the lower styaty, of atoms, that i those nempest the eyt
.upper; hence the lower contj

elrl Centres may be within each
repel each other by forces nversely o tl

pel : S the squayes
thig distance anq the pressure willy d L
and situation of the atomsg,

3. If any oncentric spheye hy taken
then? the pressure on the spherica] sur
gravity of the exterior shell, towardy ¢
ity atoms were collected in
to any given amount,
by a continual accession of atoms, et

4. 1If the inner sphere he smal] i COmpayig
sity of its Separate parts wi]] o Dearly the sqmz

5. Instead of the PTTQSS‘_”,? of the Xterior ghe]p an ivalent pres-
sure on the surfaﬂce VPw may he Substituteq . >a(s {he%{ulg i tfnce
Yepresented by a force on ¢ Fiston P, of the veg ey

el V pw

Tm a sphere,

Within the for

as VP W
f{zce Vo mer, as V F

depends on the

1 of the whole, the den-

e

g Sphere, which acts as if

11

depends on its magnitude,

6. The number of atoms in the sphere heir spheres of repul-

1 oront ‘ )
the absolute force of the atoins, «. Tor if the absolute force
and not on taken within certain limits. es of the several atoms
sion, if these are (r;;tio then both the pressures o atoms are altered
be, alteredy i arﬁy- :mci the . repulsions of contlgllf’ll.lls qjum will remain.
towards each othe & and therefore the same SR 1c pressures will
in the Sametl mtsll?];e;es of repulsion are altere((il., tthe f:nﬁom il oﬂlel;i
Also, ‘_thu SiEE us atoms to the same distances Tt T
i brmlgtlﬁhe Cr?;ztlf(l)lf extended to more dlstzmit astoms, o
V1 ey 4d > s atoms.
1)11(());;(1(131(-111 to the distance beiween ctl)él; 1guouthe absolute force of e‘g}i
= 5 ; . — ) ry 5
: ¢ thus shown; ioal distance between
The same may be e, b, = the vertical dista 1 below
radi f the sphere, b, = istance to the 2nd
atom, r the radius o below it, ¢ = the distance mber
i be first below 1t, Sy n the nu
highest atom, ém & tto the limit of the sphere of 161{11151(31’6 highest atom
ity g Pro'ceetl?égsphere Then the force pressing ¥
of atoms in 2

i 1s of the
1 if the aton
is 2%; gince the force ‘is the same as el 0
g P Newt rin. b. 1. p. /6;)' o
here were in the centre, (l\e\\ . Prin. 3 P»l) ‘:n ye
sP. ] f this atom is 2 a B2 ¢? o iy .
resistance to the descent o ' ar il‘l ; mhbnn .
B 1 and q um
1 forces are equal, since they are opp.osnc,. P o
e 2 1 4+ = 4+ )> which is Independen
s i if 2 =
therefore, n=—= r ) Pl

: Athin the limits of
SiaSE o here of repulsion, w N nber of
and also of any VM?SOH Slélrig;e SS(F that there will be the Sﬂlélli ]ﬁtﬁed e
the two last terms o i ll?ne .S the sphere of repulsion “\1‘(3'150 ST
atoms in the v(zl-t;ltczgf thOSf; limits, the distance 3vould increase,
S A gtl]eg Ie(:ss of those limits, it would o i 8 definitely small,
iy T 1ﬁ st principle the sphere of repulsion is mt(hfz vertical line,
Yy B ,l th1?0(? ]:\:t%znd further than the second atom in A
T ) = T+ that is the distance betwe
we shall have n62% = » ord = Vo e divided by the square
ata is equal to the radius of the Sph"}l-e 7ll remain the same,
e UI);IE:' Slﬁﬁlgmr of atoms it contains. And this w
root of the

jon i i at it is not less than
rer tl here of repulsion is varied, so th
BL he distance between the 1st, and 3rd strata.
L - oreater the distanc
-——, mor greater than e :
o g heres of repulsion do not extend farther thm} tl(;l ﬂlﬁ
8. If thesp '31"";5 %‘ext I;)eyond the contiguous omes, the 1ep- Sl?d
Snp PiahS i rersely as the square of their (hstance_z, ar
between two alt)oms blS 2111;) 23.” Seh). the ks i t}iny
New rin. b, 2. p. 23. : oroe ny
hencef t(l};i-\l‘)lt{erel:'ill be as the 4th power of the cube root of the dens y
part of the s

f acions
TioN 2. To investigate the general effects, when ten
ProrosiTioN 2. L j
t[:zs are placed in a sphere of ethereal matter.
atoms ¢

i ] N a conecentric

(fig- 2,) be the centre of the spherical mas's,fi Ta?u eapressure o

Lt‘-t, S’l r(?Sqe]’ confining the enclosed mass u11de11 t; :e ;Olﬂd pissEie 88

Sphe.ﬂca “t'imt ,the exterior part being 1‘611101’(’?.1{ Fl1€1é;1§t of the surface

before, 50 um within : the pressure on a given pa 1 e surfuce

e ethb];n} nted by the force required to sustain fli:e% o B

o }:‘31’16:‘9 L(;t PV W be another concentric vessel, g
that surface. >
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tenacious at
atoms, but admittine
ethereal atoms, g a perfectly free communic

1. Let ¢ be a tenaci :
ALl " ecturics clous atom in the inney :
i ethéreallit(;ﬁr; Sto the distance s ¢, does no\tre(slsitsri, 11011 i setioniot
the mutual actiong o;‘le?];er- the centre, (Newt, Priﬁ1 bthle (bl v
force Proportional to 1, e;inner part solicit ¢ toward.s tl' el
S distance ; now, suppose ¢ th ce; t?’ i

suppos retained by some

means in its place: it i

\ C 16 will attrg :

ethereal matter : fo ract to its surface an atmospherule of
act, ‘the ethereal

£
matter will be g 1t we '§up_pose its attraction
_]ust_as ot ];i‘(;l;lml)i) (hstrlbuted, quite to thl(laOtSItiof 1
manifest, that , Jabsent ; again, let the 'Lttm‘ct;oice Of 1'ep11115101}7
the attra act, and it 1s
um will he attracted

rounding
perfectly fic ace, and because of the g i
the equilibl‘?e communication of etheye 1 glven pressurcatT, and the
um will he : creal matter, hetw
oy S = e i g 1els
?Itmosl"hemle will he Onslt)}e edi.ly restored : the most del(l:sn thetwfssgllh,
1¢ mutual acti 1e hne ¢ ¢ . e part of the
actions of 8, on the side towards .
towards the centre o the atoms, vyithin {1, distan owards s for’ since
v -3
between s and ¢ g peq they themselyeg will be 1 ce s ¢, tend to urge ¢
1'etaining force ;11«10 1])Jloduce an efiuilibrium l )f lll‘lged i e St
€L ¥ .
for ay be removed £y, - In this state
?111110 UOW presses, and s I?:eesd f;om ¢, and the GQHili])f'ili?lltlwlxgliu-P poach
and ™ 18 not stable, hecauge ‘tie(v > equally on all sides : but tll-‘_‘l(.ma']{x,
§5 hence, if the magq b 1€ atmospherule is most d EO L
S : st dens o ;
e affected with a disturhing” IF(? Epwies ©
. : g 1orce, soas to

the ling ¢ ¢ ;
oy S, 1t will
greater, the fiy b to move towards s,-and this

S« When ¢ is at s, its atmos-

ation of

. g . Pegin
Ph;mle will he spherical rther ¢ ig ftlj*om
. Beca ; ¥
Siistancgs ﬁgz: ?ﬁi jfé)l'Ce of the most pow
nappreciahle at entre, is ¢ Powerful

; all N emely

a . 0¢ ¥ smal >

“.qu very mear that su1-faer o L, the atmospherule will be
sive e 1t will e

ate dist
stances frop;
m the syt :
» as the ahsolute force j he surface of repulsion ;

LSRN .
Phel:ulhence the effect of qstgreater, and ag th:nse’ and, more exten-
4 ; s ey S
& need not he consid €hacious apom in sphere of repulsion is

) Tespect to 1
its atmos-

smal] distance. ered ag [ 1
n S extending to X
g more than a very

atom, even at small given

OrCes on an etheyeg] vessel, @ and
a

oo S Perpendy > Passin ; t g
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5. If there are several sorts of ethereal matter in the inner vessel,
those which have the greatest absolute force, and least sphere of repul-
sion, will form the lower strata of the atmospherules, and fall most
between the twoatoms; because when the equilibrium is disturbed, such
atoms are most easily moved among the vest, by the actions of the
tenacious atoms, as will easily be seen. For the same reasons, if electric
atoms are present, they will be collected in the lowest strata, and in
the line joining the atoms, along with their own small atmospherules.

6. TItis also manifest, that the atmospherules, both of the tenacious
and electric atoms, will be more dense, when they are situated in a
more dense hody of ethereal matter.

7. When there is a large collection of tenacious atoms in the inner
vessel, the situations they would naturally assume, would be such as
to form a sphere concentric with the vessel, as is manifest from the
above reasoning. If the radius of this sphere be less than that of the
vessel, there will be no additional pressure on its surface VP W ;
which is evident, since the same density of the ethereal matter remains
at that surface. But when the radius of the sphere of tenacious atoms
becomes equal to that of the vessel, if more be introduced, there will be
pressure on that surface, increasing as the number of tenacious atoms is
augmented ; and this pressure on a given part of the surface nmy'be
represented by a force on the piston P sustaining the foxce thus pressing
at that surface.

8. Iffrom the centre of the vessel there issue a great attractive force,
varying according to the same law, it will manifestly tend to condense
both the tenacious and the ethereal atoms.

9. The common terrestrial atmosphere of temacious atoms is a
spherical shell of such matter, and that of the éthereal matter is a far
more extensive shell of ethereal atoms, both condensed by the force of
terrestrial gravity, which may be considered as a great force emanating
from the centre of gravity of the earth.

Somorium. Observation shows that the terrestrial atmosphere of com-
mon matter extends to about 40 or 50 miles, and it may be reasonably
inferred, that the terrestrial atmosphere of ethereal matter extends several
hundreds of miles.

ProvositioN. 3. Things being as in the last proposition, the spheres
of repulsion of the tenacious atoms, will intersect each other, or be kept
apart by intervening ethereal matter, according to the pressures at T and
P, and the absolute force and spheres of repulsion of the tenacious atoms.

First, suppose the tenacious atoms retained in their places by some
means, contiguous atoms being so near each other that their atmosphe-
rules are in contact or nearly so; mow the forces tending to bring them
nearer, are the pressure at P, and their own attraction towards each
other ; and the forces tending to separate them are the pressure at T,
and their atmospherules, which, (prop 2, case 4,) will be most dense
between them. Now if the pressure at T be increased, and conse-
quently the _atl‘ﬂospheruleS.between them, (prop. 2, case G,.) the separats
ing force 18 mcreaslc:d., while the rest l'Cnlui:llS',' hence, ]’,V increasing the
pressure at T, sufficiently, when the retamning force is removed, the
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tenacious atomg would re

cede.
at

On the other hand, when the 131'?53“]1'@
remains, but that ot in_creases., the tenacious atoms will be
forced nearer together, and if this pe ncreased il it
repulsion intersect, then the etherea] matter, within the. common rP(thc
of the spheres of repulsion, will he repelled from the line _qull;g, 8
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the same equilibrium will Temain, if the whole body be u11c11§h11‘])0(1 )_?'
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the tenacigyg atoms wi]] approach, and the more readily as their abSOj
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Def. 2. A
rg. 2 single group of atoms i
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remains, then, if the yolumes are equal, the temperatures will be equal ;

and the converse. (9.)

Tor if the volumes remain the same, the pressures vary a
temperatures, (prop. 3. Co. 2.) therefore for the same variation in the
temperatures of the two gases, there will be a proPortion;ﬂ variation of

therefore the ratio of the pressures will not be altered ;

the pressures, and .
{hus if the pressure of one De doubled, trebled, &c. that of the other will

also be doubled, trebled, &e. Again, if the temperature continue the
same, the pressure varies inversely as the volume (prop. 4. cor. 6.
therefore still the ratio of the pressures remains, when the volume con-
tinues the same in both. It follows that when both the temperature
and volume are varied the same in both, the ratio of the pressure in the
two gases is not varied. The other part of the cor. is evident.
Semoraum.  If an objection be made to this proposition and its cors.
by an appeal to fact, that the quciﬁc gravity of sulph}u‘ vapour is. 9(.3’
hydrogen being 1, while the atomic weight of sulphur is only 32; it 1s
easily obviated ; for there will be a perfect agreement, if the vapour of
sulphur consists of simple groups of three atoms each : .and this is
likely, since sulphur has two freezing pomnts, and the'hctu'ld is less limpid
after the 2nd, than after the 1st; besides other peculiarities.
horus and arsenic be 16 and 38, their

Tf the atomic weights of phosp G
e in single groups of four atoms each, probably 1 tetrahedrons,

will vary as the

vapours ar
rendering them isomorphou

Provosirion 9. Things being as in prop. 5th and 6th, if the com-
pressizzg Jforce be removed, as by an aperture in the side of the vessel, the
contiguous atoms will begin to separate by @ Sforce inversely proportional
to the square 100t of their absolute root.

For at the commencement of the motion, the separatir
duced to the actions of the atoms between a and b, fig. 2. the aperture
being at N, in the line a &; and therefore it depends on the number
of atoms of a given sort situated in the line between @ and & ; but this
ently the moving force, is as the square oot of
@ and b; (prop. 7): also, the quantity of matter
o force of these atoms, since this force measures
Mech.) the accelerating force is as the square
and as the absolute force, or the mass
force is as the square root of the

ng force 1S re-

number, and consequ
the absolute force of
moved is as the absolut
the mass: therefore (by
root of the absolute force divectlys
inversely ; therefore the accelerating
absolute force inversely.

Cor. 1. Ience the atoms would flow into a perfect vacuum, with
velocities inversely proportional to the squave roots of their b dolite
forces; hence also ethereal atoms will flow mto a perfect vacuumn with a
yery much greater velocity than that of tenacious atoms.

Cor. 2. If tenacious atoms in the two compartments of the vessel
(fig. 2.) be of the same sort and density, they will not flow through an
: from the one to the other, which is evident from this, that

aperture the
wilibrium, and also an uniformity of disposition in-the act-

there is an €q
3, If the inner vessel contain tenacious matter In a gaseous
1 matter only ; the tenacieus

iDQ‘ f()

Cor. 3. y

form, ar

\d the exterior compartment etherea
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atOlnS WOIlld issue th p 5 = y
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Cor. Ttis easily seen from this, that when the temperature, pres-
sure, and spheres of repulsion of the tenacious atoms are gIVEL; the
absolute forces may be so great, that they cannot retain the gaseous form,
but will appear as liquids, or as solids; hence it is obvious why, at com=
mon temperatures, we have the varieties of the gaseous, liquid, and solid

forms.

ProvositioN 12. When the spheres of repulsion of the tenacious atoms
are greater, other things being the same; the gaseous form will be sus-
tained with greater firmness and constancy.

For the larger sphere of repulsion occupies a larger portion of the

iven distance between two contiguous atoms ; hence the equilibrium 18
less disturbed by a given cause, and is more easily restored ; also the
resistance to the motion of the atoms in the ethereal matter is greater :
therefore the gaseous form is maintained with greater energy.

Proposition 13.  Other things being the same, the liguid or solid
form is attained more easily, as the pressure is greater, and the tem-

perature is less.
For when the pressure is greater, the tenacious atoms will be'urged
towards each other, with a greater force, when any disturbance of the
equilibrium occurs : also when the temperature 18 less, the gaseous
form, as appears from prop. 6 and 8, is more feebly supported, and
consequently the liquid or solid form sooner attained.  (14.)

Propostiion 14. Tashow the general condition requisite for the guscous,
liguid, and solid_forms of bodies.

1. Tirst, while there is a body of tenacious matter retained between
the surfaces of repulsion of contiguous atoms, whether these are simple
atoms, or single, or double groups, the gaseous form will be supported,
since there is nothing to prevent the free expansion and contraction of
the mass, when the pressure is varied.

9. Next let the pressure and temperature, and other relations, be
such, that the spheres of repulsion intersect ; then the ethereal matter
will be repelled from the common part, which will appear by resolving
the forces as in prop 9nd, and at a certain point the atoms will rush
together, and produce a change of form, (prop. 4, and cors.), at this
moment, it is manifest, thata considerable quantity of ethereal matter
will be discharged : also in some cases double groups will become single
ones. r_&nd by the last proposition, this will happen sooner if the pres-
sure be increased, or the temperature diminished.

3. Hence when the temperature, and volume are given, and the

cessure such, that the least imcrease of pressure would begin to
reduce some part of the gas to a liquid form, then for every additional
quantity of gas introduced into that space, an equal quantity will be
condensed into the liquid form, the rest retaining the form of gas.
Hence at agiven temperature, a determinate portion of a liquid occu-

ying part of @ given vessel, will be found in the form of vapour,

nd this quzultity will hecome greater as the temperature increases. (15.)
4. Again let the temperature of a liquid be diminished ; while this
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surface of repulsion, ‘the force is very small, and therefore the electric
atoms are loosely retained; and hence, when any disturbance occurs,
they will pass off to other tenacious atoms, having their ahsolute forces

and spheres of repulsion better proportioucd to retain them.
Trom these two parts it follows, that when the absolute force of the
atom is given, there is a certain magnitude of the sphere of repulsion, at

which it will retain a maximum quantity of electric atoms.
Cor. 1. " When the pressurc and temperature are given, there is a
fixed and definite relation between the tenacious atoms of bodies, and
those of the electric fuid attached to them, as to quantity. (1 8.)

Cor. 2. When the temperature is varied, the relation between the
tenacious and the electric atoms, 18 in some degree altered.  (19-)

Tor the densities of the ethereal atmospherules will be varied in
different ratios, on account of their different absolute forces, and spheres

of 1'epulsion.
Cor. 3. From this it appears,
will alter the electrical relations O

tendency to combine. (20

ProposiTioN 16. When bodies comb
quantities by weight are fixed, and defini
in small whole aumbers.  (21)

Since tenacious atoms, in common circumstances, are always situated
in a compressed body of cthereal matter ; they will be encompassed by
distinct atmospherules, (prop- 2. case 4.) this evidently tends to keep
them apart; and lhence, there can be no combination unless one or more
of the atoms, 0T groups penetrate the atmospherules of the others, 0
as to form a single group: OF that they are connected by some interme-
diate link, as either another tenacious atom or group, or some intervening
electric atoms, which may collect between them, (prop. 2, ¢ase 5.)
When this change is effected, the new particles will be invested with a
distinct common atmospherule, (prop- 8 and 2): hence if this new
particle can combine with an additional quantity of the same element,
it will be with another atom or group, <o that entire atoms or groups
ntly combine ; and after a certain quantity of the

will in general evider
given body has entered into uUn1on, the more conde_nsegl atmospherule of
Dhination of more atoms

the augmentcd atom will tend to p’revent the com
of that kind, except by cohesion : hence the proportions will be simple,

and such as may mn general be expressed by small numbers.
Cor. When atoms, or groups of one kind, combine with grotips of

another kind, frequently, some atoms of the groups will be excluded,

or dccomposition will occur.

ProPOSITION 17. Taking each elementary atom as representalive of @
polume ; then in all chemical combinations, that is, whenever there is @
con.clen,saﬁO??u the resulting volume is ahways, either one or {wo volumes
pactly, WHetever qumber of atoms or volumes combine.

Tor, since the volume 18 diminished, the centre of some one of the
atoms, or those of several of them, have penetrated the atmospherule

of some others (prop- 8 and cors.)

that a variation of the temperature
¢ elements, and consequently, their

ine chemically ; the ratio of the
te, and such as may be expressed
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caleulated what would be the specitic gravities of a great number of
compounds according to this law, supposing they (:01_11(1 be obtained in
the gaseous form, taking the atomic wcights.a.s glven 1L the table ; then
comparing the results with all those which T could find had been
determined by experiment : these compound gases and vapours amount-
ed to 57, which I putina tabular form, and have since augmented
the number to 68, from which it is seen that there is a complete
agreement within the allowable errors of such experiments, except in
boro-chloric acid, which Dr. Thomson says requires farther investiga-
tion, and a small discrepancy in oil of turpentine: but probably the
true composition of these substances has not been nccum'tely determined,
or otherwise some foreign ingredients may have been'in the specimens
tried.

To make the caleulations, all that 1s necessary is to add together the
atomic weights of the elements, which combine, and multiply the sum
by "0964, the specific gravity of hydrogen, which gives the specific
qra,vity 1'0(11111'0(1, when the elements con}lnnq m sm{:ﬂe groups, : but it
%5 half that product, when they combine 1n double groups: when
thereis only a cohesive combination, which rarely happens, then the

st be divided by the number of atoms; smce a.ccordmg to
this law, cohesive combination never alters the volume, a circumstance

which cannot he accounted for by any other acknowledged prmmples.

]_)1'0(’mct mu

A Table Containing the Three Varieties of Chemical Compounds.

I.— cOHESIVE COMBINATIONS,

] Elementary Atoms. ’ZZ;];F Eg“ 3 Sp. gr. air=1_|
Repte: ' Number. | Weight. |atom. Vol.“lh;dO:] By Cal. ‘E_\:axper» Authority.
R S = e T o ~—
1. Carbonic oxidel Gud Oyl 12 +¢16| 28 2| 14 -972 | 973 |Thenard.
9. Nitre oxide N + O|14 +16{30 2|15 1.041 | 1'037 |Ditto.
3. Muriatic acid |Cl + H|36+1 |37 2 18L|1-284 | 1-248 Biot& Arago
4. Hydrobromic Br + H| 80 + i 81 | 2 | 40%| 2812 2:731 |Twrner.
acid
5. Fydiodic acid] [« H J126 + 1 (127 2 635 | 4409 | 4443 ‘GWLHSW‘
6. Bisulphuret 0 S +2 1\[ 32 + 200 232 3 7/'},; 5370 5384 ‘DHDHIF.
mercury ] } !
7. Common air |0 + 4 N| 16 + 56| 72 | 5| 142 1 1 Theassumed
| - 4 | unit.

II.—CHUEMICAL COMBINATIONS IN SINGLE GROUPS.

Tlementary Atoms. Wt of] Sp. gr. air — air l

comp.| Sp. grl——— 4
Name. Number. Werght. atoy}l_'vol h§d§1 By Cal. 1By Exper! Ll
e LR e Y] — === P ]
8. Cyanogen ¢ IN = p 14 + 12 | 26| 1 26 1'803{ 1-806 ‘GayLllSsac
9' Ijichlc;-z- Sul. |8 + CO1]32 436|681 68 | 4722| 470 Dumas
: |5 L B | 184 6 | ae | Ab)ieRhdf 2861 27960 Dy,

10. Fluobm‘icam&'
D
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II1.—CHEMICAL COMBINATIONS IN DOUBLE GROUPS.

i \ Elementary Atoms. Wt of]
Name. ; iy
Number. Weight. {atom.
11. Biniodide mer., I + Hg [126 + 1
12. Bichloride mer.| Cl + H% 36 i 188 ?gg
13. Bibromidemer.| Br 4+ Hg | 80 + 100|180
14. Olefiant gas C+2H 1242 |14
15. Fluosilicic acid| &i + 2 F 16 + 36 | 52
16. Chloride silicon| Si + 21 | 16 + 72 | 88
17. Nitrous acid N+ 20 | 144321 46
18. Hydrocar".chlo./Cl1+(C+2 H)| 36 + 14 | 50
19. Etherine 20+4H |24 +4 |28
20. Bicar_buret. hy/83C + 3H [36+3 |39
21. Oxalic ether * |3C+5H+ 20| 36 +37 |73
22. Naphtha 3C+5H |36 -+5 41
23. Napthaline | 5C + 4 H | 60 + 4 | 64
2%. Cz'mlphene 5C+8H | 6048 68
25. 0il turpentn. | 6C + 8 H | 72 + 8 S0
26. Arser_lous acid | 4 As + 330|152 4 43 |200
27. Acetic ether O + 2o0lef| 16 + 28 | 44
28. Water O+2H 16 + 2 18
29.Sulphurettedhyl S 4+ 2 H | 39 + 5 3
30. Telluretted hy.| Te 4+ 2 H 6-:}‘ +2 .
31. Carbonic acid | C + 20 12 4 32 .
32. Sulphurous ac.| S 4 20 | 392 1 g9 F
33. thoride ofsul.l S + 20(1 32 4 72 £
34. Nitrous oxide | O + 2N | 16 + 28 s
35. Bisul. carbon C+28 12 + 64 b
36. Borochloricae.] B 4 2 Q1 16 4 72 0
37. Methylene C+2H |12 409 E158
38. Protoxide chlo.l O + 2 (1 16 + 72 5
39. Deutox. chlo. | Cl + 20 36 + 39 .
40.P1‘0tothor mer.| Cl+ 2 Hg| 36 + ;60 s
41. Bromide mer, | Br 4 9 HE 80 + QQQ 336
42. Hydrocy. acid |[H + (N +G)| 1 4 26 | o9
43. Chlorocy. acid |Gl + (N + C)| 36 + 26 2:7
44. Ammonia N+3H |14 + 3 o
45. Sulphuric acid| S 4 30 32 o
46. Inflam. gas of| 3 Cl+ olef. (108 B
w i]?r. Thomson. 0 l12g
. Phosphor. hy.| 2P +
48, A;rsenuret. h; 2 As+ g g 33 i 2 e
49. Chlo. phos. * | 2P + 8 1 | 39 1 304l 1)
50. Chlo. arsenic | 2 As+ 3 Cl 76 4+ ey
51. _lzercholide tin.| Tn + 4 Cl 116 o
§2. T erchlo. titan. | Ti + 4 (] 52 i {60
23 %lght car. hyd| C + 4 H | 19 o 41144 a1
- Perphos. byd. |[3P + 3 H 48 + 3 ;(15

Sp. gr.
Sp.gr.
Volhya—1|By Cal.
1226 [15'694
1136 | 9-444
1(180 [12:500
1|14 | 972
1|52 | 8611
1|88 | 6111
1|46 | 3194
1| 50 | 3472
1|28 | 1944
1|39 | 2.708
1|73 | 5069
1|41 | 2.847
1| 64 | 4-444
1| 68 | 4.722
1| 80 | 5555
1 1200 |13-888
1| 44 | 3:055
21 9| -625
2117 | 1'180
2133 | 29292
2|22 1597
21 32 | 2999
2152 | 3611
2| 22 | 1'5927
21| 88 | 2.638
2| 44 | 3055
2| 7| -486|-
2| 44 | 3:055
21 34 | 2-361
2118 | 8194
21134 937
2131 | 2159
21 831 590
2140 | 2777
21 61 | 4-93¢
21173} 1915
2| 3911 9743
2170 4861
2|92 | 6388
21130 | 9-g9y
g 98 | 6805
81 .555
21 25| 1770

|

air=1

I T~

By Exper.

15°67
9-44
12360
978
3-60
5939
3177
3-443
191
2776
508
2:833
4:528
4767
5013
1367
3:06
1628
119
2:292
1519
2:955
367
1592
2:644
3:949
499
3:0
2346

8:20

9:665
."947
2'153
597
30
4175

1-214
2:695
4875

630
9199
6856

559
1-761

Authority-

Mitscherlich
Ditto

Ditto
Henry.
Thomson.
Dumas.

Gay Lussac.
Ditto.
Faraday.
Ditto.
Brande.
Sassure.
Dumas.
Ditto.

Gay Lussac.
Dumas.
Ditto.

Gay Lussac-
Thenard.
Brande.
Thernard.
Berzelius.
Dumas.
Thenard.
Gay Lussac-
Dumas.
Ditto.

Gay Lussac-
Thenard.
Mitscherlich
Ditto.

Gay Lussac
Dumas.
Biot & Arago
Mitscherlich
Thomson.

Dumas.
Ditto.
Ditto.
Ditto.
Ditto.
Ditto.
Henry-
Dumas.

2
Elementary Atoms. g’t of sp i Spr. gr. air=l
e Number. Weight. at(g:‘n?. Vol h_gd:1 By Cal|By Exper| Authority.
55. Alcohol fAq + 2 olef 18+98 | 46 | 2| 23 |1-597| 1'613 |Gay Lussac |
56. Protohy.methy.| Aq + ether | 18+28 | 46 | 2| 23 |1:597| 1'60 Dumas.
57. Ether Aq + 2ether | 18+)6 | 74 | 2| 37 2:569| 2:586 |(Gay Lussac
58. Nitric acid 2N+ 50 98+80 |108 | 2| 34 | 375| 375 |Henry.
59. Pyroacetic sp.| O + 3 olef. | 16+42 ) 58 2| 29 [2:014| 2017 |Dumas.
60. Pyroxylicspirit| Ag + olef. 18414 | 32 |2 1§'I 1°111| 1'115 [Brande.
61. Mur.methyline|(Cl + H) +olef| 87+14 | 51 [ 2| 253 1-77| 1736 |Dumas.
62. Oil gas 3C+6H |86+ 6| 4212) 21 1458 1'458 Henry.
63. Paranapthaline| 15 C 4+ 12H |180+12 [192 2| 96 [6°666| 6:741 {Dumas.
64. Citrene 5C+ 8 H |60+ 8| 68|2] 34 12361} 2:383 Dumas.
65. Camphor O + 2 citr. | 16+136/152 | 2 76 0‘227 5'?9 Ditto.
66. Chlo. car. acid 201+ (0+C) 72+ 28/ 100 | 2 501 3:472| 3'472 (Henry.
67. Muriatic ether{H+Cl+2 olef | 37+ 28 95 2 §2? ‘%'256 2:219 |Thenard. |
68. HydriodicetherH + 142 olef, |127+ 28155 | 2| 775 15:381l 5474 |Gay Lussac |

Cohesive combinations rarely attain the character of chemical com-

pounds;; the only know
are the first six in the table: :
whether the seventh, or common airy
combination or not:
gases, some degree of cohesion exi:
sequence from the second proposition (23).

exists, and this is a necessary ¢

1 substances of this kind, as yet well established,
it has been disputed amongst chemists,
is to be reckoned as a chemical
but it has been generally allowed, that in all mlxed

on-

The cohesion becomes

owerful, and involves the two atoms in one atmospherule when one
at least of the elements has an abundant quantity of electric atoms in
its atmospherule, (see prop. 15, and cors.), so that when contiguous, thela
electric atoms come chiefly between them (see prop. 2, case 5), anc

form the combining link : this is well illustrated in muriatic acid.

mixture of chlorine and hydrogen 1s

A

represented in fig. 3, and the

same combined is muriatic acid, as in fig. 4. To this agree all the

phenomena attending the formation of this compound ; the chlorine,

is 36 times greater 10
repulsion probably less, hence

of the atoms ought to remain (prop- 2), but by the same propositi

0y

force than the hydrogen, 4, and its sphere of
it will retain a large quantity of electrical
atoms, and while the mixture is perfectly still ; the equilibyium and places

on,

the equilibrium in respect of the electric atoms, not being a stable one,

when any disturbing cause affects the mixture,

as the action of caloric,

light, &e. the electric atoms will be brought to the interval between ¢
and h, and will thus involve the two atoms in the same atmospherule

as in fig. 4; 8 ¢ :
atoms, especially of caloric’ and light, wl ' '
densed on the chlorine. (24.) By supposing a suitable alteration
the absolute forces, and spheres of repulsion of the two atoms, fig.
will represent the compounds in the table from No.

fig. 5,

only th
centre of the other.

9, and 10, are Nos. 17,

atin 12 and 13 the surface of the
Fig. 7 represents Nos.
18, and 19,

14, 15, and 16. Figs.

causing at thé same time an evolution from between the
which had been before con-

in
4,

1 to 5 inclusive,

represeuts No. 6, fig. 6, represents similarly Nos. 8 to 13,
mercury will rest on the

8,

figs. 11 and 12 are Nos. 23 and
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* the same as the two in the tig., havir
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94, No. 25 1is nearly the same having olnlyvau. a(l(i%‘t}:llulloil‘a(;l&ll ;Xf
carbon ; perhaps 1t differs only by some admixture. :b. o
atom of oxygen situated as thf} spmller atom In fig.6 onulu s{;en e i
97 : fig. 13, on the same principles, will Tepresent l\qs. ._48 tOf e
compounds, which is the most general kind of con}bmntloll, : 1014 i
same figure would represent .all the .double groups, if we COHS‘.(.C;(E ](,
single group as one atom, Fig. 14 will serve for No. 44, and for 49 ).y
connecting with the sulphur and one atom of oxygen, and for.46 if two
of chlorine be connected by one olefiant gas and one clilorine, Iig-
15 serves for Nos. 47, 48, 49, 50; Fig. 7 connecting two other atoms,
1g their centres near the }nter—
sections will be the figure for Nos. 51, 52 and 53, Fig. 15 with an
additional atom of phosphorus near the centre will serve for No. 54.
Fig. 16 answers for No. 62, and for 55 or 56 ; one of these s probably
one etherine and one water, or fig. 10 and 15 connected. Fig. 17 18
No. 57 : Fig. 15 for No. 34 would serve for No. 58 by putting two
more atoms of oxygen on each side of the connecting one in the figure,
two of the centres lying a little within one of the atoms of nitrogen, and
two within the other. The rest will be understood with ease.

Tt is manifest that the same atoms admit of various manmers of
combining, so as either to give the same, or a double, treble or quad-
ruple density; and indeed this is a circumstance, which the theory
would lead us to expect, while it cannot be satisfactorily explained on
any other (25) Nos. 14, 19, 87 and 62 areisomeric ; so are 23 and 63, and
315().?4 ;md__ 64 3 55 56 are mnot only isomeric, bhut also of the same
specific gravity ; doubtless one of them is an atom of water connecting
deo of olcﬁ‘unt' gas, and the other one of etherine, and one of water =

louble group.

The combinations 1n Nos. 47
) tflla\t 113%;}?0&; \;1(1)1%(1 fulq’e 48, "19 _f‘nd 50 would lead us to
Sl sphorus senic are isomorphus, as they arve in

It may also be observed, that the single groups may be in com-
bination as double groups; we have only to double the mumber of
atoms, and let some of the resulting atoms connect the others ; hut the
c;')n!pounds given as double groups cannot be single (me%’ lif tllb
elements are truly assigned : yet it ig possible, but ngt r'ob'lﬂ’l ntl ”
some of them may he single groups chemically connecte]lA ]‘ - .t.mt
coml.)mah‘qn. We may see from fig. 8, that nitrous acid 7'11(- o coh_eswe
portion ofits oxygen to substances easily oxidized -tf .D}H‘ readily yield a
attracts thenitrogen withthe force of 16, anq e e D g
St o 4y oo o o ] pelled by the nitrogen
the atmospherule shews that the 0\'vm~eg ')y] the force of fwo which with
this circumstance will also he g keyA tjoh exlsl' 1'61(1 1005}@1}1 by the niizggen: 4
of nifrous acid (26). From the great diff;c}l)lﬁurl ?lany Of. the phenomena
gravity of gases and vapowrs b\k] expdimex t} o _aSCertaming e Spedﬁc
some of the above numbers will i’equire ('01"1 b 18 et unlikely but that
weights have not in all cases been duly dl GtCthl}’ ang perhaps the atomic
especially a great discm‘dm‘my umoﬁgs{ Che emined, there geems to be
the wonder is that the agreements in al} | CIISES xespecting phosphorus,

=i ses 1980 close aud. exach
Persuaded that ag we arrive af

18 Te

1 known cq

as ¢ e .
> appears from the table : and 1 am
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more accuracy in the experiments, the agreements with the theory will
approach nearer to perfection.

PropostrioN  18. 7o explain evaporation in general.

Let a quantity of liquid be contained hrl a part of a clqse]x'cs;el t?l
which ethereal matter has free access. Now the atoms of txlo. 1\()111% :
tend to keep together, gmd to maintain th@ndees in a scpar%tc tﬁ(?
by their mutual attractions, and the resulting pressure on each ot e1i
and in some cases by external_ pressures : at the anne time theg flenc
to separate by the pressure of 'thc ethelﬁzul l_naltt\elnpfeselnrt, and helr
attractions on that matter, tending to. bl'mg it between the conhguollis
atoms. When the ethereal matter 1s 111.(11111111.t1ty' S0 dsxgall, tlmF t.t :
forces, by which the atoms tend to keep tofgetl 1?1,1 : e:‘\'clee. ; 1‘9 Se]-)mt o ;1110
forces whatever they may be, no _a'toms 0 txc.r 1q}llclcm. ns‘e‘ 1{1]0 Im
vacuous part of the vessel ; but if the 'tOIpPCidtHlCﬂ he lll’lC"l'C(.lS(;.(_% tm
additional ethereal matter th.us present \}'111.111('1'021.28?‘ the SLI].).IIJIH)% ‘ 0104?‘,;
which will cause some portion of the hquld to rise m]fql ;1(3 uppnt.l -l?al'q
of the vessel, and this will be more 111 ;luiantlt):, tfllls 1; ;}:o glz]f)etxﬁemtce r:;_
higher, till the vapour raised, counterbalances the
perature.

Prorosirios. 19 Things being as in the last proposition, urlzm; the
tenzp('r'm;re is such as to produce vapour; the higher the temperalure,

) - s AT as
the more vapour will rise, and always the density of the vapow will be as
e elastic force.

Tet a £, j f, fig. 18, be two spheres ofrcpn]sinp oi thc1 t)C‘ll:lCiO)T;lS ltts?i
¢ and A, in contact, and the most elcmtod' atoms 1n tlLfC?DH 0.1 )re;q
tum between the liquid and vapour, on w]n‘ch the atoms i) ‘a]tli)}l.l T Ti;’
either directly, or through 'the medium of the cfhm oa"l Ir}afcl);.eqqills
number of points pressed will he proportmn:ll to the l{ulln ):‘1 Ooi]flt;;_\nb
atoms in contact with a g‘ivol} part of the sqrface, q[m tlle;((al '}:Ctin(;- wi(t{l
be considered as equidistant 1n the.plzmc of the sm‘élc‘e, aII 0:[ a ecre !
equal forces in a direction perpendicular to the sul1 ace. y & . gl ;

. * these equal forces, and let it be resolved 1nto W, ad,de, o
S(,]ll_t {)ne ((l’ft fown'h“ the centre, and d e pm-ullcl to the tangent at .
}‘)Jl:\\l z‘; b 11§e1-1)¢\11k(1i<-u]u_1- to ae, mul»let ad 1)0711"0\\/‘«,1\1'([ mt‘(.) a Zf’ ([{ d‘,-
and deintodd, be; then b d and d.b are eq‘11m] (uit ()ppo.lﬂtf7 (l,n me
supported by equal forces from the sides ¢ :11.1\\'1..- T\@lii}'t waei neuti(}—
lize each other: of the remaining two, @ b Pl}é‘hSCS d ne(f.) on the cen 11e
¢ of the atom, and its effect 1s to l‘n'e\.'ent the ‘dtmTl 1‘0m 1'1smgd:_ the
other presses divectly at f, and is effective only through the e ium,

o_action of the ethereal matter, and the other tenacious or electric
e s at f, lower than ¢ or . This re-action is a force, which when
‘L}tonltc:d into the perpendicular and parallel directions with respect to
}dclgco surface; the parts in the _parallel directions will ne_u’cmthze1 ezict}el

. and the other will act directly upward on ¢, tending 01 c.%fm(;

gthers ¢ . If abe45° from the vertex F, then a b = be, and i two
th‘? atﬂollll’ ’["Lk(’ll on different sides equidistant from 45 , t;he sum OBf the'
e’ © i) ab will be equal to the sum of the two in bec. But of
e foweS_ = essed. the is an equal numher on the one side as
all the points pressed lere 1s an eque
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on the other, so circumstanced ; therefor 1 1
i ; 3 ore the direct pressure at ¢1s
e(}fuat_to the whole direct pressure at f: but only part of that at f is
effective to raise the atom ¢, as shown above : hence it is seen that the
whol'e effect is a pressure downwards, directly on ¢, tending to produce
or w1tl% the cohesion, to preserve the liquid form. ) LA ’
Str_;&tia;n,. the forcve of the liquid on the same atoms of the common
i resolvlii :Izhuel“f};gistrcebperpendicular to the surface, as will appear
) s0lving as above, on the other side, that is in th
: 6 . . 1 ne o 0-
zlttl?egigcﬁzltlt,eantd tllus with the attraction of the liquid on the adjaI;I:mt
L e Tf ?ncs to produce and preserve their gaseous form.
e b(il()nﬁeev "?1;:):?:1 be ni)'t (??lual, the atoms of the common surface
S a’ . 0 . b4
i , or liquid, according as the ome or the other
Let them be in equilibri
equilibrium, a - 3
T dil‘ectlfo~ : n?l, and let the temperature be a little raised,
T R qrelces wi 1 be increased, but that of the liquid most,
ond, R }Ol'c](?(gf? ztoi?s' of the hqmc.l on a given surface, and
B prosimity i ach. is greater, since on account of their
towards the poinif T)et\e\?;é;nglllilg) O\Vél'ﬂllly e Al gilioreal ot
B T em.  Consequently some of the at f
¢ non surface will be propelled i s o
Increase its direct action dowlv)n\\?frcllid Elotl(;l th‘i _Viltlpo}ll‘, = el
T : wnwards, whic appears

E;)scecdssegilclﬂgo on till an equilibrium is attained : thztz :sp Efﬁllti ﬂu}t e
thus '11w:m S Z] cOIflPellsatG? the effect of the increment of t i '.Va'POUY
always the vapour raised counteracts the effect of th EIpELEUITE ¢
of the increment of

temperature by which it i
_ 1s produce i
balances the previous temperzlt)ture i e

Now let the va
[ apour be contained j 1
portion of it always bala oo il el e L :
e ‘\‘\ :Sys br?)lgnces the same quan%rity of t{)lr;cg(;r; ndf Sllnce'ea(;]l
the whole quantity I\)\ili %Ced’ or the pressure which ie he hqu}d
e o s e 'Ls the whole force or pressuri 6%1131 o
Ly ; L f}e v.l;lole quantity is as the dél.lsit 4 {)‘ e
L § refore ) - =
thg ey e density varies as the p};:essureusirﬂ'llz
] 1 ’ L
meUdC'HOLIUM This proposition might h
1.ate consequence of prop. 4 b t
Z%Ptéﬁate and independent proof wag .
ol grig‘;} prop. being admitted, :
s was mad p
occurred. g ok
Def. 4. Th i
- 4. e pe ;
i i thg rpendicular force
evaporating force,
Def. 5. The i
of. 5. perpendicular ;
toget.her' W}ﬂl the cohé)sion (‘;lfl'a:,l B
the liquifying force. »

Cor, 1. Tt follows fi :
o s from this, as
of a gas or vapour in conseque;me :fr.ilﬁeas from DYOp. 4. that the ab
e sum - 4, that the atoms

each other with forces i
] es mverse : of i
versely ag their distanccfhe CHss. o repel

by the
dconden

ave been deduced :
5 as an im-
ed : either this py, :
the other is nhecessarily tI.PlOOf or that
ny thought of applvi ue. Indeed
PPlymg the 4th prop.

A

o of the ligui
adjacent ethereal mgftt liquid upwards with its

€, may bhe called the

of the

Particles of the vapour downwards

liquid may be called

CO? . 2. d g
i aPOurS are (00 el']le(l
peIm&nentgdSeS, thell l)] ()ductlon an

;Tine kan Precisely as affect
on beingallowed for. (27)-

N RN

“of gas in contact diffuse themselves uniformly, (pro
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Cor. 3. When the temperature is given, the evaporation will go on
till the vapours are of a given density, whatever may the space it
occupies within moderate limits, a sufficient quantity of liquid being
present. :

Cor. 4. If the space containing the vapour be enlarged, more vapour
will be produced, for the liquifying force is diminished, while the
evaporating force remains the same: similarly if the space be con-
tracted, part of the vapour will be condensed, since the liquifying force
is increased, and its antagonist not altered ; and in both cases the

original density will be restored. (28)

Cor. 5. The common stratum between the liquid and vapour,
when there is an equilibrium, is equally in a state to pass into the form
of a liquid or vapour, just as the one or other force prevails, it is thus
suspended between the two forms ; and this stratum is of a greater or

less thickness according to circumstances, being thicker at high

temperatures.

PropositioN 20. When air or any permanent gas occupies the space
above the liquid; then at @ given temperature, the same quantity of
vapour will be raised as in @ common vacuum of the same dimensions.

Tirst, suppose the vapour removed, and any gas substituted in such

quantity as to produce a pressure not less than the liiquifyi_ng force : and
<o that the resultant pressures are at the same pomnts : if now no ex-
traneous or disturbing action oceur, MO VApour cam TISe: but on any
slight distarbance of the equilibrium, gas will diffuse itself into the

common stratum ; and consequently vapour will diffuse itself from the

common stratum into the gas, for the same reasons that different sorts
p. 10.) and the
Jrocess will continue till the foree of the vapour can of itself counteract
the evaporating force ; because the gas and vapour already mixed,
may be considered as gas in contact with the common stratum; but a
greater quantity of vapour cannot existin the gas, because if present, the
liquifying would exceed the evaporating force, independantly of the
gas, not only on the surface, but through the common s'tratum and body
of the liquid. Tt is manifest the same would happen if the gas had at
first a less density. - (29.)
Cor. 1. It isseen from (prop. 10.), that the vapour will not be
diffused through the gas so rapidly as through the vacuum, or through
a less dense gass: and the evaporation will proceed slower as the vapour
approaches the point of its d.ensi'ty, due to the given temperature, not
only because the rate of diffusion is less, but also because the pressure is
greater. (30.) ]
Cor. 2. When the temperature 1s lower than a certain given de-
gree, 10 vapour will rise.
Tor the atoms of the liquid, considered independently of the vapour, OX
ressure, are kept together by their mutual attractions, and pres-
hey tend to separate by the pressure of the ethereal matter

their attractions on that ethereal matter : mOW a8 the. tem-
d the latter less,

are equal, and

external P
sures ; an t
present, and
peratur 1
hence there will

" diminishes, the former force becomes greater, an
be a point of temperature where these
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below this it is manifest no vapour canrise: this temperature 13 probably

For the metal, lying at the surface where the heat is applied, will
about 500° helow the boiling point.

i etalli sel.
oecasion the vapour to be formed and carried off as from a metallic ves

\ i 1 in some decree be effected by putting 1
Cor. 3. When vapowrs, air, or any pernranent gases, or any mixture Cor. A 1914 'J}rlllutlfglz::ss:l#l f(l)I; i;oglliies i vapour will “form also |
of these. are in contact with the surface of the water, the liquifying force, o pounded Fr(ftstlhe g (o Po’ints of Hheponeided plags. U6 5.) ‘
which they produce, is propagated through the whole body of liquid, A i freelg ( ﬁud(er%, less pressure, a liquid will boil at a lower tem- ‘
in conseqdence of the medium of the ethereal matter, since the centre Of: f Ciﬁre 'I.S oon, 7. ehewa, ) (36 |
one of every two contiguous atoms is within the sphere of repulsion of Pe’é‘m_ ’14 Tt a liquid be ¢ onfined in a close vessel, and the vapour be \
the other: and forfa. like reason its antagonist evaporating force acts against u o dénsit); due to the temperature, and that temperature be gradually 1
it in every part of the liquid. ] { o8 The T will motail | (8%) 4 } !
Cor. 4. The lower parts ot the liquid are pressed by the gruylty ral;?or’ o thi;l case the liquifying force will increase in the same degree ‘
| of the upper, and this part of the pressure is evidently the same in a as the evaporating force. . ‘
: close vessel, whether the whole above it be in the liquid form, or any Cor. 15. But if in the case of the last cor. a c<)n31dera‘b'1e pa:xﬁ ;‘J‘
s} tuonyeriodanio yapour, » . . : of the vapour be suddenly condensed, or suffered to escape, boiling w1 1
Cor. 5. Hence the tendency to retain the liquid form will be some-

thing greater at greater distances below the surface.

Cor. 6. The evaporation will proceed from the surface, when the
liquifying force is not less than the evaporating force.

Cor. 7. When the liquifying force, arising either from vapour or gas,
is less than the evaporating force by a quantity sufficient to overcome
the small effect of gravity or other circumstantial causes, the evapo-

nce very rapidly. g /
Cor]g?ciuse in ythisp case, vapour will be formed in every part of the
iqui 38. A
hqgg. ]FG )All sorts of dry gases will absorb the samezggu)annty of
, . iqui iv rature X
i when exposed to liquids at a g1 en 'tempem. (B0
V’l%):;: & Theptrue boiling point of a liquid, is the temperature which

i : e of 30
. it has when exposed only to its own vapoul under a pressure of
ration will proceed chiefly from the point or points of greatest heat, \ ‘ e had
and when this is in the body, or lower parts of the liquid, it will pro- o : s o8 g
duce ebullition, owing to the rising and escape of vapour. (31.) Proposrtron 81, The boiling points wi
Cor. 8. Tiquids of the same kind, and in the same circumstances sorts of liquids. ! !
) For on account of the several sorts of atoms, and their various com

will hoil at the same temperature, when under a given pressure. (32 .
sure. (oz. : :
| b pullit 3 1 ( binations in different liquids, there will b'e various dqg}‘efes §f1'00%§§i33
of their particles, and therefore, they will require different LqUiymg

) . ; e Oﬂlei‘lliquids will require a more elevated

emperature to produce ehullition, when in a glass, than when in a metal- = s fosten

ey : G P forces, and hence (prop. 19, and prop. 20. cor. 7.) the boiling points wi
be different.

This must always be the case in the vessel to which the heated atoms
of the liquid adhere most firmly ; for hecaus

. : S such as to
; e of that greater adhesion of Cor. If substances be chsSOl}’ed in a lqu 0 mﬁ \}')iell be raised :
| the atoms to the surface of the vessel, it will require a greater tempera- ‘ inerease the cohesion of the particles, the boiling poll e ‘
| ture (that is evaporating force) to produce vapour at thasuifan o “1,11 e;‘ this follows, because the liquifying force is increased bY L \
| the greatest heat is applied, but on ’ v

account of the gr

L0 : ! otass, SO 4 v higher boiling
: i i gy ) . yapor Thus SO]llthllS Of P tass y by 'y
il b mied ther 5 and its asce 1t will v porx 1 +

aise the temperature of the i

|
e v i nsequence, although the i
in the vessel ; s : uid point than pure watel, Etnd.‘thcmwnzg)torugtlg giow'eu%empel"ature. 0(40.) :
essel ; and of course the quantity of vapour due to that gre: tar very same in quality, 18 less 10 q J o ‘
temperature, which will diminish the tendency to the formation of v e wrox 99, The liquid and vapour being as in the preceding f
in the body of the liquid, so that it will continue to be formed at {} e L zf; . tem errzrjure be raised by equal increments, through :
of greatest heat, and the temperature for ebullition will he 1 :11 _l(i o ) v PR OSthm7» Uj el-e and {} the numbers eapressing the quantity of vapour, 1
the vessel, whose surface adheres less to the liquid, vet gher than in a moderate Targ t’eaék temperature, be divided by that at the next lower f
pressure at the surface there will be g tendenc Y,t ) e- 110111 R ey :gjjacez‘/(»lez'e will be obtained a series of quotients, which in gen- .
sanée boiling P(‘){Pﬁ g, Y to reduce it to the N : ze??z;)zj;.(ltzgzgoe 0;}; (Viivnufn,i:?,;"z.illg' gradually, and successively by small quantities, i
boil,ior:r; }(?ilnt thee I’I L ]] e s bol]e_d m g vessel, which raises the } . awe ascend towards the higher temperatures.
g pomt, emperature of the liquid i oy aises the as

within certain limits, than in ordinary

h more ino
is i cases. (33 ﬂuctuatmD
This is a consequence from the last ;

i e i ‘ 1 er 1:]’('(311’:&] Cil’-
\ i fo 1 CS1 Lne ld "ulld @tll T ac |
.V‘yr(‘\, e 1t not ror tne C()h.(.SLQll Of tll gquid, 4 e

iquifyl 1 e ing force

i mstances, the liquifying, and consequently the emp(zlratldn;mity ’or 0
3 cor, sime oo . cumste o o . the pressure, or the 2 |
a higher temperature than that due to tile exaﬁhet'-mm% vapour fls of | there is an € uilibrium, would be as ﬂqiftht‘r(‘f;}e when the tempera- |
o it Xrication o & 1r from s of vapour in a given space; ¢ re X : R |

thecbod}vlolf thI(,fh(hll(}l-, A vapou quantity © it’xe A S o Tl evaporating force “OUIdtb? aa th;

2 5 " S . 5 a3 1 { SLAne ( . oA
or. 2 metalic 1Ngs, or cuttmgS, be put into the liquid in t1 {ture 15 1a cont in the given space and therefore the increment of vapou
glass vessel, the boiling point and steadine o the liquid in the o e e

. s i yapour pr
least in a great measure, restored, (34) 88 of temperature will be, at | I

s
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would be as the vapour present; hence for equal inerements of tem-
perature, the ratio of the vapour at the higher to that at the lower would
be constant. But to the terms of this ratio must be added a quantity of
vapour, such as would produce an effect equivalent to that of the
cohesive force : now when the same quantity is added to the terms of a
ratio of greater inequality, the ratio is diminished ; hence when the
temperature is increased by equal increments, the ratio of the vapour at
the higher to that at the next lower temperature goes on diminishing.
The cohesive foree is nearly constant, but diminishes a little as the
temperature is more elevated : hence the above mentioned ratio dimin-
ishes at a less rate in high than in low temperatures, both because the
part due to the quantity of vapour is greater, and that due to the cohesion
1s somewhat less.

Some other causes will occasionally occur, affecting these conclusions,
as when the liquid contains cohesive ingredients more volatile than
?he rest, or when it eontains impurities not easily removed, or when it
is affected by particular changes at certain temperatures, &ec.; but gene-
rally within a moderate range of temperatures, the ratio will diminish
gradually, as asserted in the proposition. (41.)

I shall add one proposition relating to the phenomena of freezing, or
the conversion of water into the solid form.

Proposirion 23. When water is exposed to a temperature which goes
on decreasing, its density increases, till it arrives at about 39° or 40°
Farenheit ; it then begins to expand, and the density continues to diminisk,
till the temperature is 32° , it then freezes, or becomes solid, if there be
o slight agitation : but, if the liquid be kept perfectly still, it may be
cooled down 8 or 10 degrees lower, before it loses its liguid form ; and if
in this case any point of the surfuce be gently touched, if only by the
point of a pin, freezing commences immediately, and proceeds rapidly, the
temperature rises to 32, and the volume is increased about % , the ice has
a crystalline form, in hexagonal prisms, the lines crossing in angles at
600 and 1200,

The liquid being contained in a vessel open at the top, the atoms of wa-
ter when at rest, will assume the position in fig 13, so that the two centres
of hydrogen and the intermediate centre of oxygen shall be in a vertical
].me, as shown in the New Theory, also the atoms of electric fluid helong-
ing to the atom of water will evidently be crowded about the oxygen as at
& ‘{?d bb tI\-OW as the temperature diminishes, caloric escapgs at the
;T:da(:c(re Ee‘r\zﬁe&a(tl‘]‘ace}lt superficial atoms, situated side by side as above,

generdl contraction ensues, which is greatest at the surface, where

the caloric first €scapes : now, as the tem erati i ;

s el T B R .pemtl}le continues .to decrease,
5 escapes at the surface with greater difficulty, on
account of the contraction there, and especially because of the ectric

atoms sun'(.)u_ndmg: th.e oxygen, and which necessarily obstruct tle ¥l
sage: the rising caloric, which is prevented from.e‘%m}\i S- ltu’ccl ie fp a‘b_
tends to expand the strata of liquid below the surflac‘éli 2% 11 > tm oui q(:)
at the surface, and the central parts; this portion of th(-l;ll?( :l(lc i 1];“ 18
expands, increases as the temperature diminishes, so that at a clellh,lr; \’f iy
the expansion in that part will equal the contraction (in(ti:e ’o‘th‘er p:;?;l’-
2
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and this will be the point of greatest condensation, after which, the
expansion exceeds the contraction, and the liquid on the whole dilates.
At a certain point of temperature, if the supex.-ﬁcml atoms be very
slightly moved, any three contiguous afoms, commg.tog'ether, will be
retained in union by the action of the oxygen, and this will prevent the
escape of caloric at the apex; hence it will find its way at the more
easy path, between the lower atom of hydrogen and the upper one of
the next lower row of atoms, this will swell the pores below, while, at
the same time, it promotes a like arrangement in the surrounding atoms,
and the whole is speedily frozen. But if the surface be preserved per-
fectly still, the caloric will continue to escape between all the superficial
atoms, till the temperature is much lower than the freezing point ; and
if in these circumstances, the smallest part of the surface be touched, the
apex of three atoms will be formed, and the caloric, wl_uch was rising
there, will pass as above stated, and promote the immediate crystalliza-
tion of the whole surface ; the several pores below will be extended y
the confined ethereal matter, while that which now escapes, at the new
passages, will elevate the temperature, also the arrangement of the atoms
of water in lines crossing at angles of 60 and 1200 will be a necessary
he New Theory of Physics, pp- 76, 77 and 78,

consequence, as shown in t ] T
where it is explained in what manner the hexaedral prisms are /

The preceding mathematical demonst?ations depend S}mply -.on tlni
two leading principles of the Theory, independently of experimental
results. - Is it not therefore, very remarkable that the above deductions
from this very simple Theory, include nearly all those important facts,
which the chemists have obtained by experiment, and denom'mated,
Ultimate Facts? facts which have not received, and cannot receive any
satisfactory explanation from the theories already sanctioned, exceptin
some cases, by means of additional hypotheses invented for the purpose.
Place for a moment some of these In review. !

Tt is known as a matter of fact that gases flow into a vacuum, and
also that they uniformly mix by diffusion, and in both cases with a velo-‘
city either exactly, or nearly in the inverse ratio of the square root of
the density : these phenomena, 1t 1S allowed, are not referable to any
received chemical principle,.or provided for in the corpuscular philoso-
phy of the day. DBut propositions 9 and 10, with the cors. show that they
are equally the results of the theory as of experiment: thg 4th ‘:md
6th props. are if possible still more 1‘emarkable. in expla}mng facts
which have not yielded to any other theory, especially Mariotte’s law,
which is also otherwise proved from the 19th proposition : likewise the
conclusions in props. 11,12, 13 qnd. 14 are not, cxcept on this theory, t(l)
be easily reconciled to known _prmmples. A gain it is a welliascert.un}(’.t
fact, that the clements of bodies have peculiar electric relations, 1111 d‘:
ce with which systematical arrangements of the elements have

7 . : bl
it is also found that such arrangements are affected by
rces, a definite

ments, which
ill pretend to

cordan
heen madt‘a : uch o .
change of temperature : an('l that, in given CII.ClvlllllS o
quantity of the electric fluid combines with giver e
follows from the 15th prop, and its cors.; but mo o

say, that they ara explicable on any other admitted theory.
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11131 céle_mjcal .com‘p'ma-tions the combining elements exist in very sim-
??ﬁﬂe mtle ratios, in respect both of weight and volume : and the re-
su : g volume 18 always either one or two volumes, except in cohesive
fl%?tx)-illllatmns’fm grlnch th]e .V(.)lume is never altered : but the received
ﬂlev facfssic hse(;nszglvesom a}fgli;allllllnllglthem, are certainly at variance with
war.]s? T ﬁollet_ ould lead to quite different conclusions, as
b : ;
exper?mr:rlxztilzergzelghts of atoms have been determined very nearly by
R Ii_ytﬁases, but scarcely any attention has been paid to
L e o of the gpheres of .repulsion, and indeed the inquiry
rubjoct is {4 e?t useless in the received crude notions of repulsion : the
12,13, and l;u ; ; et by the help of the atomic weights, and props. 11,
with great Prob’a{)Villit Ofvhflr }Ilmés of the theory, we may frequently judge
ey y which of two given atoms has the greater sphere
Thus it seem
1 8 very. prob i
S ion. ihon thet g’fp able that nitrogen has a larger sphere of
e cinie welgh other element, as will appear from its
form, the diﬁcﬁlt)’lc\\;:l?ghk' ﬁmgomed s, el RROR
: W : CHNPE: e
L rounds ther eclcl' it enters into combination, the paucity
of many of the % OHP thu iar phenomena, and the explosive nature
phenomena, which would lea?l uzﬂier ﬁhand pies afehlticongsim
] s to 3 ;

?E«h e}r)e of _reP\l,lslon, or one among the lexals(tn-1 t(]:f'rbon ) hawng e
its absorhing light abundantly, s bein éol"l is may be gathered from

g solid, not only at common, but

at very high tempe
Tatur 2
nature” when ex peratures, the nature of its combinations, its fixed

5 osed to i 7
ing electricity, P 0 ntense heat, and its property of conduct-

Hydrogen of
A all the tenacio
om its permanent gz us atoms has the least atomic wei
i oo 1 Shubining with Tk, fovr lgllgngffg
are ¢o MOSt 01 1ts compounds, a; s >
e 1 L o
ine‘_ﬁtable C%nch‘fs?ona]tllz tl'ecelved theory,  we shou{)({l SgOn.l 1 1
which is contrary to fa iz b Glﬁjlements combine in all sorts Gf{ A
51t and thor o act : but the theory before us i ; 1(') L s
difforont M hat el?ments cannot be expect d o lcqtes .thc fact
S, except in cohesive union, as Iive %n({o umltle e
: on all occasions ;

Ccyanogen q
gen consists of :
be asked : one atom nitr
sked, why 3 itrogen and o :
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sphere of repulsion to combine with them, are adapted to produce that
immense and pleasing variety, which is presented at every point in the
vegetable kingdon_l ; at once administering sustenance and pleasure : at
the same time, nitrogen presents manifest signs to chew that it was
formed to constitute the basis of the terrestrial atmosphere, O necessary
for the continuance and comfort of life.

Isomeric and isomorphous compounds will doubtless become important
in tracing th? properties of bodies from their elements: I need not say
that the received theories leave us in the dark respecting such investiga-
tions and facts, while the facts themselves are antecedently indicated by
the new theory. Olefiant gas, etherine, methylene, and oil gas, (Nos.
14, 19, 37, and 62) are isomeric, the existence of one of these,
methylene, T had concluded to be exceedingly probable, before I knew
that the compound was discdvered ; various other cases will present
themselves to the studious reader. The remarkable uniformity of the
four compounds of 1)hosphorus and arsenic with hydrogen in Nos. 47,
48, 49, and 50, tend to illustrate the isomorphism of the two elements.

In conclusion, permit me to solicit attention to two cr three particu-
lars, in reference to the table at proposition 17th; and lst: alcohel and
protohydrate of methylene, have the same elements, and vapour of the
same specific gravity, and yet are different substances ; each contains
nine atoms, viz. six hydrogen, two carbon, and one oxygen ; two volumes
exactly when compounded, but nine volumes in a separate state : DOW
Jet me inquire what other theory can shew why the nine volumes should
be contracted exactly into two, ot that this could be effected two different
ways ; that they may be composed in a different manner is easy to con-
ceive, but that the specific gravity should be the same, is altogether
gratuitous, except from the theory before us, which shews how they may
Je composed, as the facts indicate, and that the specific gravity must be
either the same, or one double of the other, and that the nine vo umes
must become either one volume or two exactly. Again, six volumes, or
six atoms, viz. tWO of carbon and four of hydrogen, malce exactly one of
etherine ; also thirteen volumes, or thirteen atoms, viz. five of carbon
and eight of hydrogen, make exactly one volume of camphene : now
what other theory could possibly lead to this result ¢ we cannot reduce
six solids to the space of one, or thirteen to the space of one, though we
may well allow of some contraction ; yet why a contraction to one
volume exactly ? And yet unlikely as all our previously conceived notions
would lead us to expect this, itisa result which our theory not only
suggests, but predicts with certainty. A little attention to the table will
chew that the combinations in the most complex cases are similar to
those in the most simple ; thus, precisely in the same way that two
atoms of hydrogen connected by one of oxygen form water ; two atoms
of olefiant gas connected by one of water will form one of the two, al-
cohol or protohydrate of methylene; and one of otherine connecte
with one of water cohesively, as muriatic acid is formed, will form the
other; most probably the protohydrate : yet the theory will E}dﬂllt of a
different manner of combination, producing the same result without the
fraction of 2 volume ; it is for experiment t0 decide which is the true
order and manner in which the elements combine, and this, by the help
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of the theory, it can very frequently do : simila.rly two atoms of etherine,
connected by one of water, will form ether, in all fifteen volumes con-
tracted into two exactly, just in-the same manner that three volumes are
contracted into two in any of the compounds from number 28 to 43 in-
clusively ; thus'a very puzzling Iknot in chemical composition is untied.

These and many such remarkable and unlikely :
and experiment, cannot he accidental ; I will leave the propositions
relating to evaporation to speak for themselves : but such exact agree-
ments cannot result from chance, nor from any received theories : how
is it possible if the atoms of matter be solids in Jjuxta position, whether
they are spheres or spheroids, or other figures: the results of experiment
never can be accounted for on such principles; and equally remote from
just explanations is the doctrine of alt

ternate spheres of attraction and
repulsion, or that of electric energies, or any other, hut the one hefore
us: even crystallization fails to be explained by solid spheres, and

spheroids, with all the patchwork of poles, and rotations, and revolu-
tions, &c. while our theory presents the whole subject in the clearest
and most simple light imaginable, according to this theory crystallization
will become intelligible, and a mathematical science.

We cannot now pursue this subject in detail, or extend our contem-
plations in this almost houndless field, teeming with the richest produc-
tions: but we may be allowed to state that every element has its
general and particular use; thus each and all are proportioned and ordered
and adjusted, so that the most perfect harmony and concord, is every
where observed, and the‘ several individuals, complete in themselves,
and in their more immediate connections, contribute to form one entire
and general result of usefulness and elegance : one world
equally attended to and regulated as one atom, and one
one universe. We are not the

0 to suppose that the atomic weights or
the radii of the spheres of repulsion of atoms are exq ;

¢t multiples of any
one of them, or even that they are commensurable quantities: the Creatoy
does not, in His Mathematics, if men may thus speak, confine Himself to
whole numbers, straight lines, circles ; ‘&, but in the minutest parts,
He has had spec ‘

as cial regard to perfection in the accomplishment of hig
majestic, extensive, and henevolent operations.

coincidences of theory

» OLlC universe,
atom equally as

It may be observed, that the figures in parentheses are
most remarkable phenomena whi i

3 : 'hich have heen e
observation as ultimate facts, ai

Xplained
other results not so distinguish ey
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fluid on bodies, because in vacuo it is dissipated. Mr. Lm'm' has the
same remarks. Mr Nicholson thinks the conducting powcr 18 increased
by increase of temperature, but Sir H. Davy established the general fact,
that metals are worse conductors at higher than at lower tempe.riltu.res.
Dr. Young says, perhaps the conducting power depends on (_)Xlﬂﬂtlona
perhaps on affinity.  Mr, G. Adams observes, “the cause 1s among
electrical desiderata.” Mr. Singer says, that “there does not appear to
be any definite relation between the chemical characters of hodies z}nd
their conducting poiers.” * Nor does it appear that specific gravity,
hardness, tenacity, or crystalline arrangement of particles, are connected
with the power of electrical transmission.”

In the absence of every probability of an explanation accotding to the
received principles, let the new principles be applied, and in order to
this, we will first suppose a case, in which let M, N, O, &e. fig. 20 be
a line of atoms fixed in their places, and the relations of their absolute
forces, and the radii of their spheres of repulsion such, that they may
attach to their surfaces of repulsion a great quantity of electric atoms,
which by prop. 2. case 5. will occupy the lowest strata of the atmosphe-
rules, and will be attached firmly and closely to the tenacious atoms, and
these being in a state of equilibrium with the surrounding air, a'ngl oth'cr
bodies, will neither give, nor receive electric fluid. Now let electric fluid
be communicated to the adjacent hody A, by small quantities at'a time.
The electric atoms and ethereal matter, constituting the atmospherule of
M, will oppose a resistance to the passage of electric fluid from A to M,
and this resistance will be the greater as the electric part of the atmos-
pherule of M is the more closely and firmly attached to it, and is more dis-
tinet and separate. But after a certain quantity of electric fluid has been
communicated to A, the resistance will be so overcome, that a body of
electric atoms will pass from A to M, producing a repulsion between A and
M: and now the transmitted atoms will be attached to M, and will
increase the resistance to the passage of additional electric atoms. In
this case the transmission of electric fluid will be arrested, but the at-
mospherules of all the atoms M, N, O, &c. will be pressed, and extended
towards the opposite side. If again electric atoms be communicated to
A, till some are again transmitted to M, and in such quantity that a very
small portion may pass to N ; then at this stage, the advance of electric
fluid will be arrested at N, similarly the electric fluid will advance from
atom to atom by steps, in succession as 1t is communicated successively
to A : consequently the intensity of the electricity on A being given,
the bgdy composed of the row of atoms M, N, O, &e. will permit the
electric fluid to pass only to a given distance, more or less, according to
the d%stmctness, and closeness o'f‘agtachment of the electric atoms on the
tenacious atoms of the _body. iy This body will be a very good non-con-
ducto_r, w].w,en the relations of the atoms of the body, to those of the
electric fluid, are such, that each shall vetain it in a large quantity (see
prop. 15.) but when those relations are such, that thbe electric atoms
scarcely at all attach themselves.to the tenacious atoms of the bod Y
then as fast nearly as the electric atoms pass from A to M, they are
propagated over the whole bo.dy M, N, O, &, by their elastic force,
that is by their mutual repulsions, which operate freely when not af-

-
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fected by the actions of the tenacious atoms, since their centres are with-
in the sphere of each other’s repulsion, so that they separate with great
force. This body will be a good conductor. Itis easy to see, that in 11§ture
we s'hould expect to find bodies of almost every other degree of con-
ducting power, between very wide extremes, and that no other conditions
are necessary to make the distinctions in the conductine properties, than
those above stated. The body in order to be a goobd non-conaucttor
must contain tenacious atoms, whose absolute force and spheres of
repulsion are so related, that they shall retain a large quantit (I)f eleétric
atoms, and in compound bodies, these atoms mustbbe S0 exyosed that
the electric fluid can have access to them readily. How cxaclily all t‘h~i~s
18 In consonance with nature, let the electrician decide. I

.II. Th(_ése observations ‘1'especting1 the conducting power of hodies,
will apply in explaining excitation. ' Excitation by induction is produced
thus, let the line of atoms A B be a good conductor, and let an excited
body be placed near it, but not so mear as to give a spark. Then in
consequence of the excited body, the electric fluid of the atoms of the
surrounding air will be extended from or towards the excited body,
according as it is positive or negative, and the atoms of air, thus affected,
adjacent to the end A of AB, will affect the fluid on the surface of that
conductor, without either giving or receiving any of the fluid ; hence
the electric fluid of A B will be moved from the end A, towards B,
or from B to A, according as the excited body is positive or negative.
All this is evident from the conducting power of bodies.

If the excited body be placed nearer to, or in contact with A B, a
portion of fluid will pass between A and the excited body, which being
removed will leave A B positive or negative. .

When two very dissimilar conductors are placed in contact, their
actions on each other, and especially their different actions on the
ethereal, and electric atoms, and other matter between them, will produce a
difference of electrical state, and hencean excitation of the bodiesby contact.

This will be much more intimate and complete, when bodies are
briskly rubbed together, in consequence of the remewal of the surface
in contact ; and hence excitation by friction.

Excitation by chemical action, evaporation, and other natural
processes is easily explained on the same principles.

TII. What was advanced on the first head, will also serve to explain
the accumulation of the electric fluid on bodies, in a complete and most
satisfactory manner. Thus let M 8, fig. 20, be the transverse section
of a thin piece of glass magnified ; A and B parts of metallic coatings,
Jet A be in contact with a pasitive prime conductor, kept at a given
intensity, and B insulated. Then, as explained in part I, the fluid
from A will be transmitted through several atoms M, N, &e. of the thick-
ness, as suppose to P, z}nd t.he rest as from P to § will have the electric fluid
extended to the opposite sides towards B, and the fluid belonging to B
will extend outwards ready to pass off to any uninsulated conductor

resented to its surface, and this is the state of all the atoms of the s;lc;sa
in contact with the coating. Now let the uninsulated conductor be
r
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presented to B, a spark will pass to it from the coating, and this wilt
lessen the resistance to the extension of the fluid on the atoms of the
glass towards the coating B, hence, since the intensity of the electrical
state of t_he prime conductor is given, a spark will pass from the coating
A, and from A to M, N, &e. so that now it may pass as far as Q, and
for the same reason another spark can be taken from B, consequently,
another will pass from A as before, and so on, as often as a spark can
be talen from B, one can be given to A, till the greatest difference
between the electric state of A and B, which the electrical intensity

5 ;
of the prime condyctor can effect, is produced, and then the plate 1s
said to be charged,

If now the chm‘god

: plate be removed from the ch
the pressure of it fl

. arging conductor,
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al charge.
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g aside all the noise

0 connected with g
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IV. But the i
o4k same explanation 1 :
to electrical attraction and I1)'@pulsion Oigoilduc_hng Foe will
transfer of electric fluid from A 1 e 5,08 N gronductors, the
om A to M, anq thence to N, & was n t? ed
5 - Was noticed;

now when an atom of electric fy;
‘ . > fluid passeg £ M i
clous atoms M and ) : nive b N iF e Aeiyge
and N towards B ,‘Nf ¥ o mive, M would ’go toif;&:nA ’
moves through a dense

also apply

body of ethereal matter, when it Ja
atmospherule of ethereal mattey
etheregml matter rushes into the
Tecurring through the whole line
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of its motioy
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in the opposite direction. On the other hand, Hi pasiing tolN, tt};g -eﬁciﬁz
: ith 1 er a remove the ethereal matter
at rith its atmospherule, has to rer i ‘ .
g ot assag I*] ich acts as a retarding force, and produces a re-
iine of its passage, which acts o : B gt
action on N, tending to propel N towards B ; hence on both a
:\'[ and N recede, when at liberty, from each other, and this is a i:a(s)e
1f e(IectrimI repulsion. If no electrical atoms pass between N aucl 0,
f;nd especially if while electric atoms pass to N from the sulp }A., and a:(;
r o 1 ; J ;W S a cas
O from the side B, N and O will approach each other, which is
electrical attraction. . 4
i decmﬂl?B fig. 19, be two light bodies, as pith balls, suspended
I]Jet Z\ oo A egf&, ; -,md 1st, when they are both positive, let e and
so has to move freely ; and Ist, | o0 |
; ])e(-xtomq of air contiguous to one of them, as A'. now the1 tendency
cf"thte electric fluid to escape from A and B will cause the altmoz-
Uhemles lof the atoms e and ¢, with others near them, to e?t?n_c 03“-)
Pr'lrd from A and B, as shewn in part‘h.rst g {111(1 ‘1: 11epresetr} e(S \g;n b:
e e thé lines from the centre : thepu_lt eﬁectq these a(i'lon. b (r](,
- ))l‘ rotrude the electric fluid in directions, passing t uoup;
extend, or pr » the g ‘ Ry
5 'czfen in A }% between A and B, as represented b{ tthe IH:fid i
ki bI oads at e, ¢, &c. Also by these actions the et ec;: 1‘1Lt0mitv bk
arrow neads at e, ¢, teb. 2 W, ’ oreatest intensity
be propelled towards the exterior side ¢ andlthi R fiuid Ll
] : En the side hetween the balls ; hence the electric
e he s

i s off at side: the same
into the air from the ball A, will pass off on that side

in T he fluid
i : 70 balls in vespect of t
i 1 actions of the two balls . o
-easoning applies to the actio \ ; Tes] s 0
& B Bt ]]1 ssage of every atom of electric fluid from A i 5 ¥
B Bois pr e S -epulsion between them, as shewn above;
A ety mr’l Cﬂuaies % 10%)01:.]1 balls, on the sides between thel;),ba
ince this takes place on I alls, : b B
i v fh£ balls will be produced, and this is aug t] y
G rmsin o i i s from one atom of air to another,
the passage of the electric atoms fror ) S St
' ot to ANy conducting substance present : hence a -15}1; oy e it
S {) : (;. removinn{: the balls to a distance depenc 11110 0 AR thor; b
. e (= oy g > = R s ‘ ) ‘
1)101( :)11(; tﬁc intensit; of the electricity. But .b(_isul'q‘tg;erlo()ked iy
'(zlriz)ther very impor%aut concurnn%' cm;sc, W]i?i:q;‘ :;1(:(»](1 i o
| )] 1 ectrical action : as sta
ormer explanations of elecirical s | s
oF the. eA\Pl'”nf;txid of the balls s, in the case before us, p{olp(rlii(l to $hg
i CleCflflt» 3 1s toward p and ¢, but this is perﬁﬁmu ){\' ; O(f, th(..
ey ; ; n the surface s
L%tcnol‘ i ,'1 $sing from atom to .11:011} on ! 0 5
O s i h o IO to s ; now in leaving e a repulsive action, as
v ; : 0 i . . ; i
e iviad S Tl 17 and t}he result of this action on the hall, and
¥ b 1)1'0(210(};, :1s well as on the adjacent ethereal nmttell,
v ! iouous to 1t, a £ ent cal. TR
e COS?IiLti(m % a, proceeding from some point % bet\} cen J;t‘mt
L : et 28 : i1 111 he s results
b bbl tlln same electric atom entering the atom & will have lt;i e
i o ; i i ar 5 0 ay be a i
= i Iso in the same divection very nearly ; the same may be af
action a e s

: ory similar
; ; P £ and at every
the corresponding points of the surface 7, s, and @ the ball
t0 e ;

] . 2 i ing applies to 5
it on the surface of the ball: the same 10450111an ﬁ{) atoms of the

JOLLIL > actions produce a repulsion, even 1 ion holds

A - hence these actions | he same conclusi

s 2’ 5 7

- fAuid permanently leave the balls, T r from ¢ to
Jectric fluid permanently ‘hich passes from % to f, or from ? &

€ nrecking any electtic atom which pass arrow head at ¢, 1s 1 &
5—;"00(1 }{LtHﬁG 1'0@1Tlti115‘ action, as indicated by tge }J’llh both in going off
u, and the 1¢ < as n, between the balis,

o ufa If the
* the s ce.
11 '111(1 n CHtOI‘iIlC the next atom of
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divection from some point,
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electric atom should return, and pass from b to a, or from 7 to k, the
action would he precisely the same, and in the 8

ame direction : hence
every motion of the electric fluid, o

n the surface of the balls, produces
a repulsion hetween them, kecpiug them at a certain distance de-
pendent on the intensity of the electricity, and the weight of the balls.
2nd. Ttis evident from this explanation, that if bhoth the halls were
negative the same repulsion would he produced, the only difference in
the two cases is, that the motions of the electric atoms in one case are
exactly opposite to that which they havein the other 5 but the effect
with regard to the repulsion is Precisely the same, whether the motion
be in one divection, or in jig opposite, when Passing between two atoms
of the body, or of the surrounding medium.

3rd. If one ball he positive and the other negative in an equal degree :
then it is easily seen, by reasoning as above, that the electric atmosphe-
rules will he Protruded inlines drawn from the produced parts of the line
A B, in the small angle of the intersecting lines Ae, Be, at the side
between them, and in the greater angles of Ac, Be, on the farther sides.

herefore according to the above conclusiong, every action arising from
the passage of the electric atoms, whether from the balls to the atoms
of the air, or from one atom of the air tq another, or from one atom
of the surface of the balls to another, will he an action on the exterior
Opposite sides of the balls, as at p and 2, propelling them towards each
other, and thus producing electriea] attraction,

4th. When one ball is electrical, and the oth
one very strongly electrical, ang the o
degree, electrica] attracti
appear from congidey

with what hag been advanced.

hus we see that the varied electrical Phenomena o
Power, 2nd, excitation, 3rd, accumulation of the fluid,
VALY, . ; :

aitraction and repulsion, depend entirely and exclusively, on the same

prineiples, and. to thege ) electrical Phenomena whatever are referable,

1¢ phenomena, of twe electrical fluidg Wwas invented chiefly to
count for electrica] attractions

al g and repulsions, and it has been asserteq
with more plaumlnhty than reason, “that the sole enunciation of the
hypothesis seems to he g i

¢ an abridged explic Phenomeng,»
est explications given o i

pletp as some haye imagined : fop cases may be sheyy
bodies, both Positive, or hoth Degative, shal]
1s quite 10 oppositiop o the theory,

This 1s shewn by the following eXperiment .
pith balls, Suspended Ty
slender rods : 5 small com
of the ball A, with the o 5 g ;
Bat p: these balls, heing T Was

I ‘ similarly placed on
] ‘ 8 equally electrifieq either f. iti
O negative prime conduetor, ,er lis}lligom e P.OS}tlzs
what ought to take place on the hypothesig of ,two ﬂulidlss cl?n’???;"as
actually predicted from the “New Theory,” i

nother ¢age may he adduced,
with tin foil,

erin its natural state ; or
ther only so in 5 very small
A€ consequence, ag will easily
ances of the case in connection

f, 1st, conducting
and 4th, electrical

> In which two
attract each other

where ointg ar ¢
P € not cone rned : coat
each of two flat even 3

surfaces of Wwindow glass on one

T

>
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dge : charge
ithi inch and a half of the e !
i and to within about an inc eheiede e
Sld(i %lzlg;,ti?;ig on the coated side(,1 a_nld cgnse%?tilétlymel cllcthey %vill coiere
e ted sides 1n co » Al
- side : place the uncoate e A
fhocligils (D According to the theory of two fluids, oug s
. : e i ult of the New The-
i i h -5 but it was a predicted res -
T ion takes place when
iy l‘epeued 5 ract. The same adhesion ta .
hould attract. T Ales
Oryi ttllll?atu}:llzeo{ltfad sides are positive, zfxinc.ldplace(}lggereizhr e(();onciled,
o i1 f two fluids can conled s
: . SR s ranch ot electricity, it Wi
simple facts, anc Toani Bl it 1
p vanism, an imp 5 br fel g
g I?S'Peithtor((e} Eclco shew ,the general prmmple,1 ]? Inll(e)fflrlzlsitiate g
be suﬂlcl.en (?-ﬁed Into a wine glass pour a so 'udlob  Litrate e
case, 'easﬂy ‘;eltl- n ]')e at hand, it 1s eas'lly Procu,}(i ,tw)(r) i g il
ey e 1'Ct’ ous or nitric acid c!lluted “1t11t_ ™o OF jthiee gl
& COI))PC{' N glleim i)iecc of iron wire mlto thgt sci u i;o : t,SLP]l)qCC % ik
water); dip a clea Ived, and copper deposi ed Jepplace, %

: ; - e i larly dipped in
i “ludblf di‘i)st(l)uced, on a clean common Pltlil;n :lmbil ; mylcog)l?ected,
actionl “tv'Oul %fpboth are introduced1 at the 'samsr,lﬁect,e e
o e before, and the pin is unaticcte B

Y act, and dip the o s,
the iron 115:10;?5]16 wire and pin n close COllt:}C-é’is O s T
upper ends 0 rt, into the solution ; the w il 1t g
heing alittle pa {Qd the pin becomes coated w1
the former case, ¢

that side nearest the iron.

P e C y y -~
I 1¢ 1() owing ex l ll(ltl()n dedll(((]. I] m “l(f lllGO[ ma be €O

1 a 0.

D,

} : It was shewn
. ally to all similar phenom'ena.‘ G e
D  porions e ud sl
TOD. he ; * one class wi : instance : a coat
\(\I'eiglht, and that 1-)0§116156 Oéor.), nitrate of copper l's.m%lgl;ntslfguexpense of
those of anOt'h v (Pl(icl 1"111@(71 on the surface of t!l i w-uelL rdrogen escaping
gt ozifle of Apor 15 -(t)ion of water in the solution, its 1gition a supply of
the oxygen of a 1?01 : this oxide requires in 1ts.001nIt)Oconductor7 o
in the gaseous fqlm i Aerived from the best adjacen hath meRea
: s which are der ing its interior and upper part neg
electric atoms, - of the wire, leaving its interio ide, it maintains for some
from the interior o nducting property of the oxlct ]e’e wire and the liquid.
and from the HOPE:CC.) nce of intensity, between th lied by juxta-position
time a given di eleof the nitrate of copper is apwlq)ide of iron, to the ex-
o oo an ssom its acid combines with the HA 1 to the wire, and the
Sg.lie Oxfi‘df} % éi)i]cll,el Of: copper, wi-u.Chfl ; tphleilé(a\ul e1(11d electric matter be-
clusion of the it, by the transter ol et ; 1;éfel‘s occur; another
nitrate of iron froxln :1 -,75 happens wh_en such fﬂt{]L at Temoved, St
tween them, as a “f( ’S'ron is formed in place of the f the water, for what
n of oxide of 1 oxide of copper, _aI_ld of the :W hile this
pense of the Oxy_gilzl Oiliﬁethe copper is pl'empltateil .;;§D;$(1 from the
more may be requllt'hére is a tendency to dm;v e efush the pin alone,
e C(f)'ng;ue::ire No such action takes place
interior o g
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hence electric fluid from the liquid will enter the pin, sinee it is a good
conductor, and this adminsters.to the surface ?f the wire, a supply of
electric fluid, and the action is consequently increased, whilst the re-
moved oxide carries a portion of the electric fluid to the water, and the
formation of the oxide continues to draw electric fluid from the intel"lor
of the wire, and consequently from its upper part, and from the pin:
thus, as long as the chemical action continues, a current of electl:iq fluid
is produced, and continued from the surface of the wire where it originates
through the water, the pin, and the interior of the wire to its surface :
and thisis a simple galvanic circle, to which every single circle is similar.
It remains to shew why the Pin is now coated with copper.

When an atom of ‘the copper is freed from its combination, in the
process of decomposition, it still adheres to the adjacent atom of oxygen,
or water, or other adjacent hody in the electric current ;5 now of the two
atoms so adhering in the current, that to which the electric fluid most
easily attaches itself will be turned towards the source of the current, and
that which most easily transmits it, or is the hest conductor, will neces-
sarily be brought by the current to the opposite side, facing the body
towards which the current flows : therefore the electric atoms passing in
the medium from atom to atom, when the best electric, that is in this
case the oxygen, or the water, is saturated with electric atoms
of them will pass off and enter the adjacent, or
is a conductor, in this case the copper :
cases of electrical repulsion, the atom of oxygen, or water will he
propelled towards the source of the current, that is here towards the
tron wire, and the copper in the opposite direction, or with the current,
towards the pin: the same process will take place at the next atom to
which the copper becomes attached, and thus, at whatever part of the
current the copper is found,

: ) : it will he propelled towards the pin, till it
reaches its surface, and is then propelled close to the surface, while the

electric fluid thus carried to the P, is conveyed through the pin to the
wire as above explained, leaving the cop}fer firmly adhering to the
surface of the pin. Many atoms of copper are thus simultaneously ad-
vaneing towards the pin, and several a the same time attachinge them-
selves to its surface: hence the side of the pin which faces the i]%]l \Vi‘l.(\
soon becomes coated with copper, and the other sideg in oo >
that on withdrawing it, at a proper interval, it ig found to e cé): t 1, sa
round, but the copper is laid on much thicker on the side neare i(:l ed &1
iron. It is easily seen how the electric fiyigd tends 1o “1es' to 116
elements of bodies, either where it leaves the iron o At S?pguate the
the other metal ; and this will he more effectual when th 1er@. L ente'u?
Bueineny &) poliiiol 5 conducting body. Thig Darticuhi c-ul‘w'n‘t S 5
emplification of decomposition and transfer 1y n‘alvm;s i 1 ke Ay
We may observe here, that {he Intensity of fhe%le&ri%:? 1{1‘ g et
the electric atoms required to supply the newly fOl‘iﬁéd B y _(fPelldf i
the relative non-conducting power of that oxide . and 0?11( e, . tf’t“
of electricity, produced in the current, will depeilcfon tl ¥ fluj:'xz ' };
surface of metal exposed to the chemical acfion of t} }Cl.qutx.ri 2 01'
also on the rapidity of that action, by which ¢ el T

won is more or less frequently ren d. h(') ling of oxide on the
1s more or less freq yrenewed. Thus it ig Seen, that the whole

, a portion
adhering atom which
hence, as in the common
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of these beautiful phenomena of decomposition and transfer, are neither
more nor less than the operations we have noticed in common electricity,
carried on under pm‘ticular.circm'nstances ; nor can these effects, here so
simply explained, be explaened 1 any other way, unless by hypotheseg
invented for that purpose. The above experiment was chosen on account
of its simplicity, since any person may ea:.c,lly verify it, but a silver wire,
instead of the pin would' be 'stxll more satlsfactor_y.

A compound galvanic circle _w1]1 now be ea51'ly undeystood. In any
number of wine glasses pour a httle.ot the solution of nitrate of copper,
and procure as many pieces of iron wire as there are glasses, and an equal

Sy

number of silver wires; twist one end of each iron wire to th.c top of
each silver wire, making as many pairs as there are glasses, and Immerse
the other ends into the glasses, so that the twmtgi{vpf)rt 1{11_1)' not he in
the liquid, and the iron in one glas‘s, :}11(1 ﬂ}e Sl‘\'Clle‘il( ;n th}e n‘cx_t?
placing the several pairs in the same crder, solt' m}t 1'11 eathip a\ss t 1]?10 115
an iron, and a silver wire, not in contact ; this forms a coxxll,O}ll}( gal-
anic cirele; all the iron wires will be acted on, and all the silver wires
vl 101 o ated. wiih copper. Those who cannot conveniently procure
vl ; )(? C O L- may subséﬁute clean common, I)ins,_t\\'isting t.he irou. wi_re
the iver ‘,.\YH 01’ & and not suffering this part to be immersed in the Liquid.
us't‘u'n(l(‘l' lje fiﬁ;’ ;y-lalsxses as the ﬁ?st, and the rest in order, Prooeedi‘ng
Lufe Jl}% ro‘ to 1%5 connected iron; remove the, pair of wires which
fom the & ‘.el-t. nd Bst olasses; then, as shewn above, the action of the
genpget 1_the 2olpa 1 n‘liqcc?on the iron will draw electric fluid from the
liquid of A SCC,O?f 9,;.; of the iron Wire in it, and consequently from
nterior, and upl}{i‘l);hgq leaying the second glass in an electrical state
the silver of t.]]w : tll;fu? t(he, first, and maintaining a given difference of
somewhat hig 1611' - on the quantity of electricity required to supply
intensity, depﬁmfm?ne({ N & Taen part of the surface of the iron wire :
the Om(-le 11;[.“ .(5{3 an quantity %f electricity to the liquid of the second
cEh Rl ({%n;r :)11 the qiumtity of iron surface iis.w.mer:;"(—'d7 and ﬂ.l‘t‘
glass, depelllt l‘lfellliCﬁl action : for the same reason the third glass will
enqrgypf Elf} , me given electrical intensity above the second, ﬂ\.u(" the
i ?al' 518 first ; and the same will hold in respect of the
second does above 1 se%: ’Eo the last ; and the intensity of the last will
fourth, fifth, &C.. gfasr 1,5 i‘O(htCillQ; the action. If now the first and
be as the number 0 .Piull])P - the removed pair of metals in the same
lagt glagseniin Cogggcm‘l(lvzﬁiic (‘)il'(r](} will be formed, and an electrical
order, thetf‘ 1?{%3312(1 thrgo‘ﬁo'h the apparatus. This example contains the
cu_rre}lt = dd is a representative of what takes place in every compound
EUEp a'lll'cleL ;zzztgtié mutandis. If in this compound ecircle, for the
galvalllf {g‘linte,r osing bodies for experiment, a break he made hetween
U i O nd irgnnofctwo adjacent pairs of wire, the end next the 11'311
the ioi® ﬂ‘iti\*e and the silver end negative : but if the hreak be ipae
e P?lsle silver and iron of the same pair, the silver _end s })Oa‘ltl;l’j
betlwtpie;liron negative : this has introduced some conf'usm}}t_“’ét :milos] 0{;
2’32110;5 1'eSPeC_ti?ig the distinction of the negative .and positiy
ranic circle.
th%f%zheﬁ;lanutions of magnetic phenomen

A
a, given in the New Theory
> . v .
' atest satisfaction
f Physics, bas always afforded me the greatest sa 5
0 7S1CS,

because
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d, that there is no fact in Magnetism, wheth_er in wha?
is called natural, artificial, or terrestrial, but will admit a most
satisfactory explanation apcordlng'tc_) my general prmmples, and in the
same way as exhib.ited in electricity, and the same will also apply to
every phenomenon 1n Electro-Magnetism. .

In corroboration of this, two or three observations, and state}nents
mav be added to what is advanced in the New Theory, in which it was
shewn beyond the power of contradiction, that a current pf e’ghereal
matter, including the electric fluid, is continually rising in the
equatorial regions to the upper parts of the atmosphere, and probably
very much higher than the common atmosp}lere of tenacmus_nmt?er,
and that this fluid gyrates round the earth from east to west in spn‘gl
curves, winding from the torrid zone to_wards the arctic and antarctic
regions, at the same time in high latitudes descending and entering
the earth. Besides the reasons given in the treatise above referred to,
an additional cause for the extrication of electric fluid from the earth
and sea in the equatorial regions, and itg elevation there, is the immense
quantity of vapour raised coptmuz}lly in ‘thcse hot climates : for it is
a known fact that vapour carries off electric fluid from the body \Vlll.Ch

jelds the vapour, and when the vapour condenses, it gives out its
additional electricity. It was shewn that the gyrating current 1s check-
ed and condensed in its progress towards the poles, by the dry and cold
air in the polar regions, so that near, or \\'1151111} the arctic circle, 1n an
irregular zone parallel to the equator, thc. electric fluid enters tl}e earth
most copiously, a circumstance _giving rise to the aurora boreah.? 7 m}d
that at some point, or points, in this irregular zone, the electric fluid

enters the earth with more freedom, and in greater quantity, than at
the other parts: such a space in this zone'is the ’rerres?rial magnetic
pole ; this was concluded from theory, without knowing from any
well attested fact, that the electric fluid will pass to, or from a con-
ductor more freely at the place where it has already found a passage,
than at other parts of that conductor ; but since that work was
published I have found it true in common electricity. Having fitted
up a large machine, the c_yhnder, anc'l the two conductlors being sup-
ported by glass pillars, I found that if acf:ed so powerfully as to give
a spark at the distance of about eight inches; the conductors were
madeé of tinned plate, covered with black japan. Several times while
making experiments, when the machine was in full action, I held my
hand at three or four inches from the negative conductor, and found to
my surprise that no spark 'Would pass, while a little before, and a little
after, it would pass at the distance of about cight inches ; my son equally
noticed this peculiarity, and we several times examined the apparatus
to ascertain if possible the cause: at length it was found, that, by
putting my hand to the_ dis_tance of one or two inches, a spark w9uld
pass, and then by drawing it back gradually, the spark would continue
to pass, till the hand was removed to the distance of seven or eight
inches. This is a decisive proof, that the electric spark will pass
through a portion of air much more fl:eely, and to a greater distanc?,
after it has begun to pass there, than if it had not obtained a passage

through it previously.

I am persuade

This confirms and establishes the conclusion, that the gyrating electric
matter enters the carth most copiously at some point or points in the
irregular zone abc_)vc noticed : and this circumstance will affect the
motion of the gyrating electric atoms, diverting their course so as to
malke them move round thg centre of the space where they enter the earth
most freely, towards which space, or terrestrial magnetic pole, the
needle will be directed, as‘shewn in the ¢ New Theory of‘Physics.” Now
this pole cannot be stationary, because the conducting power of the
air is greatly affected by changes of heat and cold ; hence the needle will
have diurnal and annual oscillations, but on the whole it will advance
westward, because that is the direction of the general current of
ethereal matter, which will necessarily tend to carry the point of
entrance forward in the direction of its motion, that is westward., But
this motion westward will not be uniform, hecause in the zone in which
it advances, some parts of the earth conduct electricity better than
others, and it is for this reason also that the zone is itself irregular,
sometimes a little nearer to the pole of the earth, and sometimes a
little more remote : also the mnature of the soil, and the earth, with
regard to minerals, and conducting substances between a given place
and the magnetic pole will affect the direction of the current, and con-
sequently of the needle at that placq 5 so that the magnetic pole will not
seem to advance at the same rate, if calculated from two places, even
when these places are not very far .(hstant, as _suppose London and
Paris : these observations with wha‘t 1s stated in the treatise being compa-
red with the absolute facts, leave 1t beyond the shadow of a doubt,
that this is the true cause of magnetism,

There is a remarkable phenomenon respecting the Aurora Borealis,
utterly inexplicable, except on these principles; and this is its more
frequent appearance during some per}odS of years than others, which
difference our theory leads us to predict from the greater difficulty with
which the electric gyrating matter enters the earth at some places in
the motion of its pole westward, than at others: see the explanation of
the Auroa Borealis in the worlk to which referel}cg has been made. The
Aurora generally agitates the needle, and Cassini shews _ﬁ'om. observa.-
tion, that it sometimes produces a permanent change of direction, all of
which are obvious conclusions from the theory as well as from facts.

The manner in which magnetism is induced in bodies is also manifest
from the theory, by considering the difference of the conducting power
of bodies, and the reason of that difference, as shewn above in the
section on electricity. All metals are good conductors, but they are so
in different degrees; also the manmner in which the electric atoms are
conveyed by conductors must be regarded : the elqctric atoms with their
atmospherules being by the pressure of t'he medium in which they are
ressed so as to have their centres within each other’s
spheres of repulsion ; when a body czf them escapes through a portion of
air, and enters the metal, not being retained \.v]'th much force on th.e
atoms of the metal, as shewn in the part on electricity, they will by their
elasticity, that is by the 1‘9])11151011, wh.mh tends to separate them, be con-
Jucted through the exterior atoms which compose the surface of the metal
to a very small depth, from one atom to another of that surface,

contained, comp

G
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and within, as well as in the _ adjoining  medium, contigious
to the surface; hesides in this motion ’gh.e electric atoms will be c:fO.I'I:-
tinually rising from the metal into the adjoining medium at some of i i‘
superficial atoms, and re-entering at the next, so that the current o

electricity along the metal will be a kind of undulatory current H 2}150
from what was shewn always to happen in the transfer of electricity,
there will be a repulsion between the atoms of the metal, and of the
electric atoms leaving its surface, and also between them and the metal,
when they re-enter; hence there is a repulsion acting constantly, and
equally on all sides of the metal, between it and the electric atoms,
through its whole length, so long as the cwrent continues. Now in
order to know the conditions in reference to the metal, necessary to its
being capable of magnetism, we must observe, that if the particles of the
metal be so fixed, that the electric current, passing through and among
them, produces no change of position or arrangement, magnetism can-
10t be induced in the metal; on the other hand, if the particles have
their positions changed with very great ease and freedom, no magnetism
can be produced in the body : but when the moving electric atoms can

produce a change of position in the superficial atoms of the metal, and
if at the same time that position can be retained with a moderate degree
of firmness, the body wil

l be capable of permanent magnetism ; this
medium condition is not likely to appertain to many conductors, but it
appears to belong to irom,

cobalt, and nickel ; hardened steel is found to
be the most general and suital

ble substance for this pwrpose : that the
atoms of tempered steel firmly retain the Positions given to them, is
manifest from what w

e observe in edge tools, which are easily made
sharp and retain their edge ; soft iron easily acquires the proper position
of its superficial atoms, but retains that pos

ition with but a small force.
To exemplify this, let a long soft iron rod he placed in a position nearly
vertical in some high northern latitude ; now while the electric fluid
tends to descend along the rod, being a conductor, the gyrating current
Will pass by the

sides of the rod from the cast, westward ; and because
that current ig ad
011.the south side

vancing northward it will make the deepest impression,
5 the effects of this, combined with the tendency of the
wid to pass downward, will be to produce a channelled courge spimlly
round the rod from the top to the bottom, and the superficial atomg of
won retaming their new positions, with a moderately small degree of force
the rod will be, while in this position, a magnet, the electrie fluid passing
d.own In a spival course round the rod from east to west, on thg(é011tﬁ
side, consequently towards the north on the west side, &e ’Tl these e
dicates that if the rod T e

the fluid would

1 l;ad' b .elenlplace.d Ve{ti(‘al])’ i a high south latitude,
descend similar Y, going down westwardon t]e thsid
&c. The former of thes:e 1called anorth, and the latter g soualnlzll 'fhr?::te,
An easy mode of distinguishing and recollecting the courge gof the
cwrents in these two kinds of magnets, is to Suppose the fore finger of
the left hand to represent a nort} g

1 magnet, and t}; i
; gnet, 1at of the right hand a
south magnet, the current entering at the lowey joint descendil?g befjweell

nger and thumb, and so passing round rising hetween tlisifore afid ges

i:on(l fingers in a spiral, leaving the finger at the tip, which on the left
3 = . 4 7

1and is the north pole, and on the right hand the south pole. Either
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kind as the
onet of the same kind as
may be made to represent a ma&?{ in a contrary direction,
of thesi)e 1;e1'ely supposing the spirals tl(; tow the thumb and finger,
T -2 & veen the ;
other, by : at the joint, but to rise bety and
i A1 to enter a J > is therefore easy to concelve, al
that is stll fo 5 the fingers. It is there - of dif-
hetween th gers. same, Or Ol dix
and to descend urse of the current in two magnets Of: e eithe;‘ with like
to View.the o d placed in continuation as one 1111%' L i e maias
ferent kinds, lall iul contact. If these observations be G kC(tt \ctions and
- unlike poles £ d electro-magnetic attra
or unlike poles 11 f magnetic and e 8 d con-
iarities of mag : ay be apprehended, an
all the pect went motions, may I noer
repulsions, and tllelcm?ieg seen that the current supposgsd on :lhe 1‘1)12130 .
: illustrated ; 1 : - to its length. If now the rod ¢
veniently R : erpendicular to 1t o . metism in
is in a direction nearly perp tical position, 1t loses its magnetisn

: its ver ; o
soft iron be removed fl.(;m f}lisres or superficial atoms do not retain thenf
: 18 I -esist the new impressions o
't time, because fcient to resist the n I
a short time, DeC -mness sufficie
th firm

u CHLy. if while the rod is in
new positions Wi it in a different direction. ]i)’llt 11:;‘ e AT DA
the fluid actlng_i{nn a sewing needle, or other slender p

e 111)05110 3 2
the ver t1ca

i nd in the direction
ther end of the rod in contact, _anAc‘ ercirenng
steel, be placed atbeltill‘lf;wed to remain there a C(gmtdci qt]1)11: :Ell.gi’gement
of its length, and et magnet ; for in the hardene S'Cewith TR Ce
become @ permaner toms, requisite for magnetism, l'st i byl
of the supel-ﬁcml a fter, it is once effected, the ;)1({5}1 1w e
lty attained, but 31 and the electric fluid wi o't e S
cu y fumly supportec, 1( cut in the surface of the steel mo; saly
Tmoe 1 channels previous i The lower end of the needle wlnle‘ in con ;xt
SP}M in any other course. ole ; if such a needle beA in an el(;)cglécmcll(lyllzg ) S
th:lil the rod is its et I, livection, it will place itself at right ang
“’ltll  liberty to ke Inye e it thus flows across the magnet.
and @ >

1€ (hlectlon : “. onet 1 ody, W 5 bY ter-
i ne 1STY ]lethel )
t] ir 1 i Oducino‘ ma 1S 111 ﬂll) [¢] P
a o 1)1‘ O (=) ¥
I tho
{Ve]'y me

ifici . electrical action in
- m. by a natural or artificial mngri‘j_t’ ecurrent Al
estrial magnet1si, " ‘hratory motions 1n an electric e D;W ey
: : T e statements, as may S
various Ways f;_n 11)g«quconﬁrlhahon of fhesoi stL;t()Ll}l(lo S\ i
¢ BTS2 e e mentioned ; T kno I
means, ail Jc above : I A N 1
athér aroe in the worlk -oving, increasing, diminishing, . y
g R unicafing, desuoqutnz in perfect accordance with the
Bl b ' |
d of cox ; hut whe agnetic and electro-
methoﬂterin” magnetisit, <o are also all kinds o{' Smgnetlunﬁum oy
il r ranced ; ° jons ; 1e explang s of’:
H(: cytrine here ady Jﬂff{)u’lsions, ahd]anhUnS.’L %Jliid v 41th, A
i ractions, TEP ) nena 2nd
attractions, I of phenon o n i
nmgncﬂ?@: contained in those of 1the New Theory ; the follow ﬂf are
e, y25 - onetism, improved in consequence of con-
tcction on electlcl)—lnantwo phenomena improv fd iy [
o i 4, HIeSE it 1 separate. class.

i ¢ tinct and Sey i
exl)l‘q.mah?cl‘ctric atoms as iLl chlsuu:l. each other, parallel, and so that thc);
idering elect aspended near €ac W : ectric curren
Sldﬁet o wires be Sus}.)gs or from each other, and let an ele

¥ ove towa
asily m
may €4

ative si  a voltaic ap-
from the positive 0 the negative side of a vo !
both, as 1t ‘
fow along

-2 5 s wires attract
aratus ; them, -ont flows the same way i both ; the wi
PE When the curt
1.

v. ' B
ing as one wire. 1 ; J e el
ther and adhere, actﬂ{lﬁ) “vg in one direction, algmg one i)i s othcr’
C e E o 1res repe ' e
each 0 When the current Jong the other the wires ref g i
jte direction along | he energy of the cuirent, and
1te C dependmg on the g
istance
to a dis

and rece.ﬂlf}?t
their weight
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1, The first of these phenomena is thig explained : The manner 12
which an electric current flows along a metallic wire was shewn above,
and from this it follows, that the electric atoms which pass from the su-
pexficial atoms of the wires, and re-enter the same, forming their undu-
latory course, will pass on their exterior sides, since the coincidence of
the two cwrrents between the wires, as to direction, causes them to flow
more freely, and renders them more dense on the interior sides, and

therefore the one tends to prevent the escape of electric atoms from the
other on these, and

3 to promote the same on the extertor sides; but every
atom which escapes or returns, produces a repulsion of the wire, as
shewn on electrical attraction, towards the opposite parts, which operates
through the whole length of the wires, and this not being counteracted

b}d,hﬁ-ke forces on the opposite interior sides, the wires approach, and
adhiere, and becom that is they attract each

o L e as a single conductor E
i)f;ctll.l This effect is promoted also by the electric atoms, which have
e e wire er part of the current.

i and return towards the dens
G explained : Since the currents

;ecmll)d Phenomenon is thus

ther between the wires, they check each others progress, and
:EE cgl:;en_t \‘vﬂl' fliow most freely, and co'gsequently will be n?os{gllen’se' on
ik tle;x;n s1(tizs 5 hen_ce the electric atoms pass off from the wires
v notoiletu;en ints}?or :s%des, from which also the extricated atoms,
e e mult(i)t de \Vlfl‘ e% flow towards tl.le denser parts of ‘the cur-
whole length of the \ﬁjrle et il continually acting through ﬂle
S ei ] qls.eparate them, which produces the repulsion
s i : gnlt the type, aqd contain the principles, and
motions, which should 1] : ]e ectro-magnetic attractions, repulsions, and
S ;e 4 i nﬁs he, since truth ig always consistent with itself:
the electric current 'msd e;li . correspondence between the flowing of
el e e i)e( o ((31 formation of magnets, as above stated in
e et (llne to a helix ag ahoye represented on the
i A it ’iec a? electric current he made to pass along the
speedily hecome g gl hardene.d steel, placed in the helix, will
G ore e r oo 5 but if the helix be such as was f:ornled
e, 8 ght hand, 5 south magnet is formed with the
A confirmay
gwen of the

on of these gt

4 tementg
usual Magnetic at

S the following explanations are
: "actions and repy]g; First take two
S5 the fore finger pulsions. Hirst tak

that of the nght hang, by §>upp0(fsg;§ ‘116& hand may represent one, and

tween the thum}, and fin ok, sl golsﬁ(}ourse of the spirals to rise be-

represent the othe ) ot at the i north pole, may
joint of the other, rt.hat ;‘z }‘Hg the tip of the right halll)(’loifnge;- onlthe Jower

'ﬂ‘lenzl"g:; in contact with g south pole, it will be
t}lle same Way in both, llcoahféi %nd consequently of the current is
electric aton rhic Ang at 1} . the
will do o 01i1 i’h;‘i';hlsi{e E;S)(’;‘agﬁ’ aT.‘d thogs‘e \v]li;fl gﬁifltgf t(i]o: :ﬁggnets,
Most remote from the point (?f 1églg1tes tOf t}he spiral channels, which are
Jorees acting, and all of t} o o ence there are innumerable
ther, Whiché' i acting 5o a5

%o press the two magnets toge-

seen that the courge of

18 magnetic attract]
If the fingers b% T

il i
Placed in a ling wig, the tips in contact, that is two

it
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f the currents are
; it wi that the courses ot th
ozether, it will be seen ol o
?‘Orth)g):;iii tdzig;rectio’nsx on the two, \Ehere th(sa ucrl;}:ef;:;e throt"m 2 e
m ot : ; hence the pres ) 1 th
. the other; he . tact, and the
tha 1;?11: %hannelled spirals, which face the Pom.t Oiﬁ'C(t)lr:e i
sides of th de. which is magnetic repulsion S Ry
magnets 1 {)e(;(:l ir,l contact, the same would have been y
ee : : s
oles ]{?1 is entering the magnets 1m OPPOSItehdlreCtxi(e)?sas before, and the
the fluid 1s € ose the left hand finger a nort n_nagi; vashiltuet oy
i 5311){'%)11‘ er a south magnet, the SP‘? St tllllle priiea e
ﬁgtll\t eehnm‘:he th%lmb and finger, %ndnfgoiing Oinacontact Pas before, it
S : ' two fingers bel il
GO i rect hence
S tlll)ls i(;) f;l?(: fluid is leaving both in tl;e Sa;ﬁeo(glllleerc'l%lﬁt when
Wiuhl?e Seen,’lfs;lw north and -south P?i]e ? iﬁgclo‘vizr joint of'the left, in
in this case also 4 d finger is placed @ v A 1
the tip Qflth?tnigthiv}i]ﬁnappegr that the _Cllrrencturls)roceeds in opp
i e 1L OCCUTS.
‘Zﬁhniixz 1meéting cach other, anr%‘ g%lz‘ltﬂisflgn in the shape of a lllorsg-
i 1 £ a piece 0 i i electric
&0 . t, and an
The amaz;ng‘fﬁ;c coPPel'P THES “T?prlil sara(?llslf)ldﬁllll,y accounted for ;
agne - o 35 thu ¢
sg(r)remil ?mss,ing through thef‘::ce}; attractions and repulsions.
curre

: instance of SI £ physical optics, but I wish to
ig indeed every 1f subject of Phy ¢ ined ;
52 We cannot f e n:ll'i?o;l:eof elgxinent men ought to be well exam
t the asse
observe, tha

ived
j ; should they be receive

astily rejected ; mor ' e

they ought not to bf(f rhsncz such. men are gelifl?llychﬂli%: Cwit ﬁ, de
without due proolf; il:osgphe rs, any nllStalietolf;ettglrie kit
whole tran of p living force such I ta gt
dead weight with a 5 fAiry, who stands as a P Theory,of o
expression of I?rofeSS g s Be syt « The undul?ftoryto iy b0 e
gecond to none 11t Ol-lerader as having the same ?lau;;iqinly i
o ooy tofﬂ(l;riﬁmﬁon: i : ltth]es irutil of Gravitation,
O bing 10 ﬁﬂogoéhy ] certm{l t}lllilI(lluhtory theory as generally
noﬂ{lng in Pf -om being certain that t'lr?mr Jial law, the same a}\va:ys and
bt o pr condary cause is at all indicated 3

& . is a
-eceived is true. Gra_v lmf:li(:;sl's IIOP se iochty word of God.
TOBPL < s hope 18 EXISS, but the Almighty jes
at every pld we are not certain, for instance, t

. cause
ears, 1O
. ar as now app ALl ;
it has, as far a d the sun ; itis not only possible,

5 u]a,tiOIlS,:
: with the undulat? e , A :
iltll; Ielfzfsiom the spaces ]ljle twieztuihe undulations, \V}[}Olse ‘?x‘St:nﬂf)I;:
e P -obable tions of luminou
dingly pro > by the ac
but exceedllly

e
are produc
infer m facts, are .
o 3 i o inos, they commence, Increase,
itod from radid g e ' :
emitte dulations are not dhings, they com s, e
Also unttem © . ie: they appear ot of  natul e
.o oh, and terminateé; vitation can act, but by . i
dimiis® © & conceive how g3 ulations, as are inforred from ph
We cannob but all such un al 1uc,ed e el fom The
e o o, e g UL ';tmosphere, and all terres~
nomena, Way P& al medium, pervading © x smosphere . all e
ﬂll'Oll‘Th . ethele(i chemical Processes, : fo; in maure, ave perpel
trial 1?6dies i 3}1(1 t;ie cufficient to accognOf e Stretc}g o
2 eration, ¢ ig no nee ormous siretch of
ally n OP 1ce there neod. of the S0
;Jml'lliynoll-‘? h'c]llle;ills the immense spaces
inati vhi
imagination \
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vibratory ethers ; this is a redundancy in the theory, uncalled for :
while the same theory labours under a deficiency, in not accounting for
the commencements and terminations of the vibratory motions, each of
which appears as much an effect of some natural cause, as any phe-
nomena presented to our notice. On the other hand, the theory here
proposed, exhibits the causes of the emanations of the luminous atoms;
and in their motions, the cause of the vibrations themselves are shewn,

such as we observe, although the intermediate spaces of the- heavens,
which are unoccupied by suns, planets, and comets, and their atmos-
pheres, should b

e quite void of matter. (See my treatise on Physical
Optics, and more especially a paper published in 1835, at Bristol, in
the West of England Journal of Science and Literature.) Hence the
New Theory embraces all the advantages, both of the theory of emis-
Sif(‘m}; and that of undulation, with others not derivable from either
of these,

In the preface to the original work will be found an argument to

shew the possibility of creation being effected fror nothing external, by

the energies of an infinite self-existent Being. This argument says
the late Dr. Adam Clarke, in one of his letters, “ is to me new and
sound”; and so it is also in my opinion : hence there is no obstruction
to the revealed truth, that In the beginning God created the heavens
and the earth ;—all beings of every grade ; whether all sorts of matter
had a beginning at the same instant, or at successive periods, we know
not; but we are distinetly informed, that our earth, after its creation,
was reduced from a chaotic state by degrees, into its proper form,

beauty, and order, according to the power of God working in wisdom
and goodness.

At first all was darkness, then the spirit of Elohim, which probably
means the electric fluid, moved on the surfaces of the tenacious atoms,
that is on the faces of the waters ;

: then light emanated from the dark
masses m consequence of the ener

: ! lergetic chemical actiong just put into
active operation ; whether the light was then created, or then first made
to emanate, and act as light : and thus the light was separated from

:che darkneS_s: and su.ch separation of light from darkness, we still see
i)nthhe_ burning of bodies : and all this is effected by the Word of God -
yt {s every th_mg l}as its Jaws, its operations, its effects ; and by thi,s:.
: czlr( every thing s upheld ; God “said let it be 80, and it was so ;
0d regarded the work of hig hands, and saw that it was good. :

hag‘eh ;ﬁccgén ;lmts Which the origina.l' paper obtained when frst read,
merits of the thsoro a:}:i so]m > Observatu?ng on Comets, in order that the
of iquiry, Y may be farther tried in another and distinct field

==

B e e = 1

OBSERVATIONS ON COMETS.

1 ation
s all ages have justly excited the motice anlclllea;dnﬁ;;tgecl)f ,
Do R h(cmlettered, but even of the astrono e el
o et ctures and theories concerning them AP
multitudes of C(.)Ii‘led but nothing satisfactory II%S' appeared, i
frimed 8% g to their motions, densities, distances,

ittle, which relates - ing their luminous trains, or
some little, W mets displaying th

itudes: the larger co
magmtudes :

jesti r grand.
ajestic, and awfully grand.

il priey 2 specmcle ik o Illll::le béen observed, but this must be
s soran hundred o have traversed the solar system.

e f those which have tr2 t aIE b
S e silently and steadily pursuing
. ‘M{HV fllatsing o A msmd us: the small ones, v1s1ble11 only b);

es egions of space o7 = ‘e by far the mos

mcans of thlf wtr%:f:SCOPC,P e s 'cortlietiilﬁif \vl)lrich are not to be
means of 3.1 multitudes, as we may Jus yv( ! S, gt 0

mEor e ts; as far as obser.\f ations go, A
o besty At ) firming the law of gravitation ;
G es of conlBesEIER L0 th Igwise incontestibly esta-
move 11 _th_e cll]i" t law, which has been othe T
but ndmli:,tmg tla, thzzt they must_ move 1 e e Ll
blished, 1t follows t cioned in their motlf)nsl‘ yt' e T
the disturbances Oclc,a i different inc 1_n: lof o bl

i e > 5 2 o £ 6 : :

moYe e plnes Egleir obii G Vnoll?d} nuc%eus but modern
which the planes Oh ¢ the comets have afirm solid et éept hanedcis
formerly thought t ";) ervations seb aS{de this opln11 S(,) S
e cases accu.mlte (;hSibit gl e Smareadily pass through
sare cases, Whic 1eeems evident, that the sola;r_lt-aﬁflsm e e
but in general {t 8 of the comet, and render 1 i
o e thereris, 8 e ah yucleus, and that this
scope shews that oS hich sy be called’i eé ln S,eems that this
equuuy hlm.mouz,or{énOf ol callidt tf]li?s ;(smar;mi(ﬁ generally enclos-
. a : a 5 ' )
i end?sed;?a thin i o ?Illl(llefi the coma, f?om which frequently
the nature .

¢ haziness, AL ’h other, and forming
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: y more stre
issue two or

, : :
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the tail, and sometimes nd some even brig |
€ ldll, g
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in other cases 8 o e,
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that some comets are almost or entirely dissipated in the solar regions.
The atmospheres of the comets, which include the heads and coma are
often extensive, and the exterior visible parts or coma especially exhibit the
appearance of great perturbation and agitation of their parts ; the atmo-
spheres evidently will extend much farther than the visible parts of them
which comprehend the head and coma. By far the greater number of
comets have their perihelia nearer the sun than the earth is, and their ap-
helia at a very great distance.

Since comets are seen only in the lower parts of their orbits, the
periods of very few are known ; that of Dr. Halley is very remarkable,
its periodical revolution is performed in about 753 years: in some of
its late returns its splendour has diminished. Professor Encke of
Berlin determined the period of a comet, called Encke’s comet; its
orlb1t is very ecc_entlzic, inclined to the ecliptic 3° 22/, its period about
85 years, and it is found that its mean distance from the sun
undergoes some diminution. The comet of Biela, * performs its
period of revolution in about 6% years, in an orbit moderately
elliptical. ~ For further illustration we may mention two or three

Instances; the comet seen January 1793, was remarkable for its

haziness, of an oval formn, havin i :
: a faint t .
seen November 7th. > g nt tail, but no nucleus: that

. > 1795, had no nucleus, but consisted of an ill de-
ned haziness, somewhat strongest in the middle: that observed by
M. Pons, November 1lth, 1806, was small, shapeless, and without
nucleulsl : that carefully observed by Sir W. Herschel, in 1807, had
zst u;lgl?n déguild n}lllcleus,.equally luminous, and very bright, this was
e likey the h}llmmous head, which itself was involved in the
i i fZ)}IISIlﬁ,h the nucleus subtended an angle of about 1”, that
R e tail sometimes extended 33", the two streams
e hge ' beh?lr tﬁreria of different lengths, sometimes one, sometimes
e e’ntion %)bs e O{I%er' . The comet of 1811, was also with very
e :;‘ée( h y Sir W, Herschel : the diameter of the lucid
e Ir}l es, and not quit in the centre of the head, which
e ta};%lr)l o nce I0 a fine nebula about 300 times greater in
o Gil nucleus : the head, which observation shewed to be
: mosphere, was in diameter ahout 1200 times greater, and

envelope or coma 1500 times greater than that of the

3 la lumingyg
nucleus : the 1 <

: readtlfnlr; 2 ail was sometimes 100 millions of miles,

the sides of th, cOmal 1008 of miles ; two streams of light flowing from

) Of envelope, extended to the regions opposite the

attering their light into it as they proceeded,

. il_nd enclosed the tai], g,
Sometimes the g e
established by ':}llee agdgesom?t‘mes the other being the longer: it was
1spherical shell wity, o osons, that the bright envelope was an hem-
cone of light PmduCedVﬁTtex towards the sun, sending out a hollow
the comet’s tail ; also thaty at ¢ action of the sun, involving within it
0 acquire a globular form :s e comet receded from the sun it began
(t)lll):rtvhed in its construotioy . V&;ai deent from actua) physical changes
€ comet revol - Was concluded fr ena
Ve; gﬁ}?&g?s. The tails of con(;rerzs t:ﬁv:i))]rlse?;;lease
fom that point, » and are greatest of all soon after they

as the .
Ietumyf approach the
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In order togive anidea of these, and other peculiarities of comets, wenow
proceed to consider the particulars concerning which no satistactory ex-
planation has been given, notwithstanding the inundation of conjecture
poured forth on every side. The sun is continually emitting a vast body
of light in all directions, with a velocity of about 200000 miles per second,
also calorific rays are emitted, probaby with much less velocity. The
planets reflect light, and emit abundance of it from the burning of bodies,
and other chemical processes; and emanations of caloric must also be
produced, often with velocities so small that they return to the planet.
But not only does ethereal matter thus proceed from the sun and
planets, but also abundance of electric and tenacious atoms are pro-
jeeted, especially the former. { :

Now setting aside the resistance of the atmospherg, if a body he pro-
cocted with a yvelocity of seven nlll?s per seconq, whicl is but about 1?
or 14 times greater than that which can be given to a cannon ball, it

ould leave the carth, and never return, but would move very slowly after
WOl-C 5 he confines of the solar system ; and amuch greater velocity is
reaching t' ¥ ot only to electric a'toms, but even to those of the tenacious

rob a})l 1k I:U of cheniical actions, and concussions of nature; and the
clas§ in some Cﬂ“tesqg will not be any thing like so much impeded as that of
motion oL Suc}-l qo}]i) Keill states, that, “a great quantity of fine lucid va-
extensive bo{‘lesgl 0:\.'11 out from the eartl to an immense height above the
pour was la?elyﬂ Hfiqilr)lc through the greatest part of Furope.” ~Similarly
air, S0 that it was ¥ alle systems of suns and planets will be pouring
each of the mm'ujll u{mrters of the heavens, and multitudes of these will
forth atoms ﬁ-(')m' d% q sL]owl_‘y' in the neighbourhood of our system.
be found ].nonnglv o .nothel' source of motion in the several classes of

There is besides, dthe solar rays, which are continually falling on the
atoms. AL d ﬂ};lt I:G “-ﬂi Produ“GG, it is true, but little, indeed an im-
atoms ?f air. - ]e)in the atoms of the denser parts of the atmosphere ;
Perceptlble’ mouoll_u these places are supported by pressure on all sides;
because the atoms it = espect to the upper and thin parts of the air; the
but it 18 different 1m lﬂilqropel them in the direction of the light, while
rays falling o th.CSfe‘iin,h%; and although the action of one atom of light
they reflect the Sﬂlvut oF many thousands of such atoms produce a great
may be small, tha qt,mceg; making even tenacious atoms to vibrate
offect in these cu-clulhn‘: very considerable ; this applies more especially

robably through S%mcjbhr atmosphere, because the light is much more
to the extremes of t 1?.{;0(;1]1&11“6 from these vibrating atoms, and this is
dense; much hgliif:. “f:lse of the zodiacal lights ; but these motions will
robably ﬂl‘? Chl\f Cu on account of the strong attractions of the planets.
be compm_‘atwe]y SD}; ent these, and all such atoms as return to their re-
Tieaving for 't‘}ie, p‘lctl us fix our attention on fuhose which are slqwly
spective -Phuels, Lﬂnd which being 1“'0..1.0‘31'0(1 Wifh all sorts of directions
moving % - wiﬁ move in all the k‘mds of conic sections, but e]bp?m;‘

: hyperbolas; 1O when two, three, or any number o
ses and hyp “ving with great slowness in these distant re-
$ atonls,vvllio‘r Ghey will be there the principal attracting
gions, co 1'1191;1;i0§0(%§t; eat?tach,teuch 'to itself a very large altlm_(fsphe_rule
bodies, and “(711 L enacious atoms, but will also on account of their various
ic an

tric &
of elec -
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motions, revolve about each other, or .rather :11)01}t t.heir common Cep’;rq
“of gravity, as a minute system, and this centre will itself be carried in a
conic section about the centre of gravity of the solar' system. In the
process of ages, if not by some means prevented, an immense I_mm‘ber
of such systems would be formed, so that they would accumulate in time
to an injurious degree, by retarding the motions of the planets. We may
therefore conclude that comets were prepared through the goodness and
wisdom of the Creator, and placed in suitable regions of space, at proper
distances from our system; and that they were impressed with suitable
motions in the best directions, to answer the purpose of collecting these
dispersed atoms of the several classes , and bringing them again to the
planetary regions, not universally diffused, but collected; their several
tenacious atoms will hecome loaded with abundance of electric and

ethereal atoms, sweeping and clearing the spaces through which they

)
pass, to a very great distance on every side, and will also cause a mul-
titude of the oth

er little systems to revolve about them as so many
secondary comets. But from the occurrence of others of these minute
systems, frequently many of them will be absorbed in the body of the
primary comet.

This account, which isa necessary deduction
shews at once the origin, formation, nature
every thing observed respecting them,
count, and from it the phenomena are easily explicable, Thus their
formation, or perhaps rather completion, from their continual accessions
of matter, moving in different directions, will often produce a rotation
more or less rapid ; much tenacious matter, with a redundancy of electric
and ethereal atoms, will accumulate at the centre forming the nucleus ;
which on these grounds will evidently be surrounded byo a very exten.
sive elastic atmosphere, also loaded with electiic and ethereal matter
and held down with an exceedingly minute force, but yet the greates”c
which is acting in these regions, and this will form the head 5 now the solar
rays, falling on the atoms of this head, will) especially at its exterior
parts, produce a motion in them, in direction from the sun, especially
when they are at or near the perihelion ; for although, on account of the
exceedingly minute qp:mt.ity of matter in an atom of light, its mo-
mentum, TlOt?\'lthSta.ndl]’lg 1ts great Yelocxty, is very small ; yet when we
consider that innumerable atoms of light fall at once on each atom of th
comet’s head, and on itg external atmospherule of electric '1(11‘(1 ﬂg ; ,(i
matter, and that they fall in rapid suceession, mych m‘otion ‘“,'.He] el
duced ; and more especially hecause of the exceedingly mj - f)? prbo '
which the tenacious atom and its atmospherule ;4 | g e

! o1 IMeruie 18 held down to the
centre of the comet, it will he propelled wigh great velocity : {1
of light falling on it will of courge be reflected b“ml o
: it hliae : - ack, and the tenacious
atom, and its atmospherule, driven forward, and by th i
abundance of light will he i y these actions

dischargod from the at;
atmospherule of the 2
as well ag the reflected solar beams, and this will fonln the h;nitsiﬁlgggi

cup, envelope or coma, on the side f:loing the san . but the at £l

head neay the base of thie hemispherical cup will inve lii 1e‘ a OIFS ot. 1116
u many of them will bhe propelled milliong of llni‘les ll);;:)ty h 'lllfglzci
cording to circumstances, and will scattor the abuﬂ d:a.nce eo(f)‘l ; t(]:’ema]

from the theory hefore us,
and use of comets; and
will perfectly agree with this ac-

.
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s ey h cted, in’ the form of light and heat’; while
matter, “'!ncp thesy ‘1‘1;11(11 zﬁ(s)z)lebe-e;m'icated in abundance, increasing t}'lﬁ
the electric aton(ll roducing all the phenomena of the tml There 1‘1“' :
Al in the atmospheres of comets, arnsing fromlt elé
dﬁere?t(;ers the regions through which' they have pasigzﬁ ,nglre
quantity of ma es, and many, especially of the smaller comets, ¥ it
other Clrcumsmn?in(’l in fact. The planets have no tails; ﬁ1‘§t, becm;{s:sl ot
no tails as We tmospheres are held to the planets by their pove tzlll ’
atoms on their acond being at an uniform moderate distance ﬁolm iy
tractions; and Seheru,les are not so abundantly charged with e ec’L 2
sun, ther atmOS}; Again, from the whole of this account, it is Igtthe
and othercal ato}']ll 'ougﬁt to be greatest when nearest the sun, Zl(:Ill' tﬁnt
fest that the ta%:r they begin to return ; and that in tl_u_a motre }sto, .
more SO Jﬁls.t ierfression, they will again accumulate their matter in

arts Of their ol

important office, and that
lar form. at the comets hold an important ¢ 5
"l(')}‘)llllus then we se?‘ ?Iirll;te beneficent purpose of preserving the general
they insti & a(;lld harmony of the several grand parts of the ma-
1€ a

order, arraug@mg lfl'or preventing the disrfgrsionlof glatter, and the obstrue-
jal world; anc. . matter would produce. ) ,
t-enlzl:;hich,ﬂlat d‘SSlpit(if}ith the other parts of the creation to celebrate
f1ons :
Thus come

hom they receive all their majesty and beauty.
ises of
the praises

Him froﬂi}‘lz constituent parts of the upiverse, either 1;‘1tits
. ore we examm‘:.ons of matter, or in the minutest ‘forms (f _ tll(i
The Ir_l-(tensive collects ¢ we must admire; till our minds are fixed wi
very CAt bodies, the MO grandeur of the subject ; while, melted dowx(i
Srnau]ejess awe i theh% are carried forward in solemn reverence, a,rﬁ
! ileecr the impressio i ip Him who created the heavens and the
unc doration,
delightful 2

earth. lic notice, allow me to add, - that, in. my
o submiting 18 280 0BT N Thoory of Physics;
ns it is a strobg, h is already held in high estimation ‘y?] =
OPm.lon’l in 1829, “'71116 bas been advanced from.any quarter, whicl
uthh(?( oes Oth.m rinciples, or the results of its legltlmate appli-
pesy J11]11 % pvalidate 18 P chemists of the greatest eminence, at ’{,hlfla
call 3% Tts receptiont to me highly gratifying. The reviews wlncl
calt Qn}S' Association, Was ch in its favour. Professor Airy, 111“1'efereT1ui
PBritish peared speacl‘c Ir)liﬂ sical Optics,” justly observes, that the_lea”
gl a}}lEreatise on ﬁhy theories in every case has been calcu]a'mon.t
¥ jon for SucEH accessful theories have been framed, excep
founde‘ttlot qe; bub what ?S He adds, it would be well to apply it in
Tl 5 of gravitation od cases of diffraction, and depolarization,
.2 the complicate »n most correctly by calculation on the un-
calculatne of which are gwehoucrht it more advisable, and more in the
! ravgc:dul‘é‘:; to shew the bearing of my principles
ical pr

er '1IE! p d e
f the ) t d th 1S ]l W tlle 1mportance o [1
OId 0 Of eXPellH nt, an us she L

geneml e
be great

to worsh

y Te lations of Natural

tho fr 1 the only real founc Na
oo Y establishing £ filisft that calculation is necessary for sue-
g)riDCiPleS’ i LTS at it s an indubitable proof of its truth ;

hﬂ,?io};)l}lle};.ry T cannot allow th
cessit
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thus calculation will give correct results in relation to electrical pheno-
w mena, on the theory of Franklyn, or that of Du Fay; but certainly
both are mot true, I am persuaded both are false : similar observations
apply in optics to tlfe undulatory theory and that of emission, and yet
probably neither of them is true. = Professor Whewell, in some remarks
which he did me the favour to make on this paper, before it was pub-
licly read, observed that, “ from the number of facts which this theory
includes, and the laws which it undertakes to explain, I think it very

possible that some generalization of real value may be contained it it.”

He added some excellent criticisms, by which I was enabled greatly to

improve the paper. Allow me therefore earnestly to recommend philo-
sophers to make trial of these principles: if possible shew that they

are incorrect or insufficient; but if this cannot be done, let their validity
be candidly acknowledged.
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