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APPLICATION OF THE ARGUMENT. 19

produce the same effect, that the rays of light,
in passing from water into the eye, should be
refracted by a more convex surface, than
when; it passes out of air into the eye. Ac~
cordingly we find that the eye of a fish, in
that part of it called the crystalline lens, i3
~much rounder than the eye of terrestrial ani-
mals. What plainer manifestation of design
can there be than this difference? What could
a mathematical-instrument-maker have done
" more, to show his knowledge of his principle,
his application of that knowledge, his suiting
of his means to his end ; I will not say to dis-
play the compass or excellence of his skill and
art, for in these all comparison is indecorous,
but to testify counsel, choice, Gﬂnﬂdﬁmﬁan,
purpose?

- To some it may appear a dlﬁ'Bren{;a,sufﬁment
to destroy all similitude between the eye and
the telescope, that the one is a perceiving or-
gan, the other an unperceiving instrument. The
fact ig, that they are both instruments. And,
as to the mechanism, at least as to mechanism
being employed, and even as to the kind of it,
this cireumstance varies not the analogy at all,
For observe, what the constitution of the eye
18, It is necessary, in order to produce di-
stinct vision, that an image or picture of the
object be formed at the bottom of the eye.
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APPLICATION OF THE ARGUMENT, 21

the distinctness of the image, affects the di-
stinctness of the vision. The formation then
of such an image being necessary (no matter
how) to the sense of sight, and to the exer-
cise of that sense, the apparatus by which it
1s formed 1s constructed and put together, not
only with infinitely more art, but upon the
self-same principles of art, as in the telescope
or the camera obscura. The perception aris-
g from the image may be laid out of the
question; for the production of the image,
these are instruments of the same kind. The
end 1s the same; the means are the same.
The purpose in both is alike; the contriv-
ance for accomplishing that purpose is in both
alike. The lenses of the telescope, and the
humours of the eye, bear a complete resem-
blance to one another, in their figure, their
position, and mn their power over the rays of
light, viz. in bringing each pencil to a point
at the right distance from the lens; namely,
m the eye, at the exact place where the mem-
brane 1s spread to receive it. How 1s it pos-
sible, under circumstances of such close affi-
nity, and under the operation of equal evi-
dence, to exclude contrivance from the one;
yet to acknowledge the prooft of contrivance
lmving been eﬁ‘nplnyeri, as the planest and
clearest of all propositions, in the other?






APPLICATION OF THE ARGUMENT. 23

so much perhaps of strict resemblance be-
tween the two, as of superiority of the eye
over the telescope; yet of a superiority
which, being founded in the laws that regu-
late both, may furnish topics of fair and just
comparison. Two things were wanted to the
eye, which were not wanted (at least in the
same degree), to the telescope; and these
were, the adaptation of the organ, first, to
different degrees of light ; and, secondly, to
the vast diversity of distance at which ob-
jects are viewed by the naked eye, viz. from
a few inches to as many miles. These dif-
ficulties present not themselves to the maker
of the telescope. He wants all the light he
can get ; and he never directs his instrument
to objects near at hand. In the eye, both
these cases were to be provided for ; and for
the purpose of providing for them, a subtile
and appropriate mechanism 1s mtroduced :

I. In order to exclude excess of light, when
1t s excessive, and to render objects visible
under obscurer degrees of it, when no more
can be had, the hole or aperture in the eye,
through which the light enters, is so formed,
as to contract or dilate 1tself for the purpose
of admitting a greater or less number of rays
at the same time. The chamber of the eye
1s 4 camera obscura, which when the lightl 18
















































APPLICATION OF THE ARGUMENT. 39

Deity haye given to the animal the faculty of
vision at once ¢ Why this circuitous percep-
tion ; the ministry of so many means; an
element provided for the purpose; reflected
from opaque substances, refracted through
transparent ones ; and both according to pre-
cise laws ; then, a complex organ, an ntricate
and artificial apparatus, in order, by the
operation of this element, and in conformity
with the restrictions of these laws, to pro-
duce an 1mage upon a membrane communi-
cating with the brain? Wherefore all this?
Why make the difficulty in order to surmount
1t? If to perceive objects by some other mode
than that of touch, or objects which lay out
of the reach of that sense, were the thing pro-
posed ; could not a simple volition of the
Creator have communicated the capacity ?
Why resort to contrivance, where power is
omnipotent? Contrivance, by its very defi-
nition and nature, 1s the refuge of imperfec-
tion. To have recourse to expedients, implies
difficulty, impediment, restraint, defect of
power. This question belongs to the other
senses, as well as to sight; to the general
functions of animal life, as nutrition, secre-
tion, respiration ; to the ceconomy of vege-
tables ; and indeed to almost all the opera-
tions of nature. The question, therefore, is
























APPLICATION OF THE ARGUMENT. 47

resemblance to the pelt or head of a drum,
from which it takes its name. It resembles
also a drum-head in this principal property,
that its use depeiids upon its tension. Ten-.
sion 15 the state essential to 1t. Now we
know that, i a drum, the pelt is carried over
a hoop, and braced ‘as occasion requires, by
the means of strings attached to its circumfer-
ence. In the membuane of the ear, the same
purpose i provided for, more simply, but
not less mechanieally, nor less successfully,
by a different expedient, viz. by the end of
a bone (the handle of the malleus) pressing
apon its centre. It is only in very large ani-
mals that the texture of this membrane can
be discerned. 1In the Philosophical Transac-
tions for 'the year 1800 (vol. i.), Mr. Everard
Home has given some ‘curious observations
upon the ear, and the drum of the ear of an
elephant. He discoveredin it, what he calls a
radiated muscle, that is, straight muscular fi-
bres, passing along the membrane from the
circumference to the centre ; from the bony
rim which sarrounds it towards the handle of
the malleus to which the central part is at-
tached. This muscle he supposes to be de-
signed to bring the 'membrane into unison
with different sounds : but then he also dis-
covered, that 'this muscle itself cannot act,












PLANTS AND ANIMALS. 5

o

contriver of one watch, when he inserted with-
in it a mechanism suited to the production
of another watch, was, in truth, the maker and
contriver of that other watch. All the pro-
perties of the new watch were to be referred
to his agency : the design manifested n it,
to his intention: the art, to him as the
artist : the collocation of each part to his
~ placing : the action, effect, and use, to his
counsel, mtelligence, and workmanship. In
producing it by the intervention of a former
watch, he was only working by one set of
- tools instead of another. So it is with the
plant, and the seed produced by it. Can
any distinction be assigned between the two
~ cases; between the producing watch, and
the producing plant; both passive, uncon-
scious substances ; both by the organization
which was given to them, producing their
like, without understanding or design; both,
that is, instruments ?

II. From plants we may proceed to ovipa-
rous animals; from seeds to eggs. Now I
say, that the bird has the same concern in
the formation of the egg which she lays, as
the plant has in that of the seed which 1t
drops ; and no other, nor greater. The in-
ternal constitution of the egg is as much a
secret to the hen, as if the hen were inanie
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54 OF THE SUCCESsioN of, &c.

nor (for we may follow the gradation through
its whole scale) a bird than a plant; nor a
plant than a watch, a piece of dead mecha--
nism, would do, upon the supposition which
has already so often been repeated. Ration-
ality therefore has nothing to do in the bu-
~siness,  If an account must be given of the
contrivance which we observe ; if it be de-
manded, whence arose either the contrivance
by which the young animal is produced, or
the contrivance manifested n the young ani-
mal itself, 1t is not from the reason of the pa-
rent that any such account can be drawn.
He is the cause of his offspring, in the same
sense as that i which a gardener 1s the cause
of the tulip which grows upon his parterre,
and in no other. Weadmire the flower ; we
examine the plant; we perceive the condu-
civeness of many of its parts to their end and
office : we observe a provision for its nourish-
ment, growth, protection, and fecundity ;
but we never think of the gardener in all this.
We attribute nothing of this to his agency :
yet it may still be true, that without the
gardener, we should not have had the tulip :
just so it is with the succession of animals
even of the highest order.  For the contriv-
ance discovered in the structure of the thing
produced, we want a contriver. The pa-



APPLICATION OF THE ARGUMENT CONTINUELD, 556

rent is not that contriver. His conscious-
ness decides that question. He is in total
ignorance why that which is produced took its
present form rather than any other. It1s for
him only to be astonished by the effect. We
can no more look therefore to the intelligence
of the parent animal for what we are in search
of, a cause of relation, and of subserviency of
parts to their use, which relation and subser-
viency we see in the procreated body; than
we can refer the internal conformation of an
acorn to the intelligence of the oak from
which it dropped, or the structure of the
wateh to the intelligence of the watch which
produced it ; there being no difference, as far
as argument is concerned, between an intelli-
gence which is not exerted, and an intelli-
gence which does not exist.

CHAPTER V.

APPLICATION OF THE ARGUMENT CONTINUED.

EvEry observation which was made in our
first chapter, concermng the watch, may be
repeated with “strict propriety, concerning
the eye; concerning animals; concerning
plants ; concerning, indeed, all the organized
parts of the works of nature. As,












APPLICATION OF THE ARGUMENT CONTINUED. 59

This is said to be the case with the spleen;
which has been extracted from dogs, without
any sensible injury to their vital fanctions.
Tnstancesof the former kind, namely, in which
we cannot explain the operation, may be nu-
merous: for they will be so in proportion to
our ignorance. They will be more or fewer
to different persons, and in different stages of
science. Every improvement of knowledge
diminishes their number. There is hardly,
perhaps, a year passes, that does not, in the -
works of nature, bring some operation, or
some mode of operation, to light, which was
before undiscovered,—probably unsuspected.
Instances of the second kind, namely, where
the part appears to be totally useless, I be-
lieve to be extremely rare; compared with
the number of those, of which the use 13 evi-
dent, they are beneath any assignable pro-
portion ; and, perhaps, have never been sub-
mitted to a trial and examination sufficiently
accurate, long enough continued, or often
enough repeated. No accounts which T have
seen, are satisfactory. The mutilated ani-
mal may live and grow fat (as Wwas the
case of the dog deprived of its spleen), yet
may be defective in some other of its func-
tions; which, whether they can all, or m
what degree of vigour and perfection, be per-
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by-the-bye, even in their substance, from the
opaque materials of which the rest of the
body is, in general at least, composed ; and
with which the whole of its surface, this sin-
cle portion of 1t excepted, 1s covered): se-
condly, of a black cloth or canvass (the only
membrane of the body which is black) spread
out behind these lenses, so as to receive the
mmage formed by pencils of light transmitted
through them; and placed at the precise
geometrical distance at which, and at which
alone, a distinct 1mage ocould be formed,
namely, at the concourse of the refracted
rays : thirdly, of a large nerve communicat-
ing between this membrane and the brain;
without which, the action of light upt}n the
membrane, however modified by the organ,
would be lost to the purposes of sensation :—
that this fortunate conformation of parts
should have been the lot, not of one indivi-
dual out of many thousand individuals, like
the great prize in a lottery, or like some
singularity in nature, but the happy chance
of a whole species ; nor of one species out of
many thousand species, with which we are ac-
quainted, but of by far the greatest number
of all that exist; and that under varieties,
not casual or capricious, but bearing marks
of being suited to their respective exigencies :
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in reasoning, than that by which chance 1s
excluded from the present disposition of the
nataral world. Universal experience is against
\t.  What does chance ever do for us? In
the human body, for instance, chance, i. €.
the operation of causes without design, may
produce a wen, a wart, a mole, a pimple, but
never an eye. Amongst inanimate substances,
a clod, a pebble, a liquid drop might be ; but
never was a watch, a telescope, an organized
body of any kind, answering a valuable pur-
pose by a complicated mechanism, the ef-
fect of chance. In no assignable instance
hath such a thing existed without intention
somewhere.

1V. There is another answer which has the
same effect as the resolving of things into
chance ; which answer would persuacde us to
believe, that the eye, the animal to which 1t
belongs, every other animal, every plant, in-
deed every organized body which we see, are
only so many out of the possible varieties and
combinations of being, which the lapse of in-
finite ages has brought into existence ; that
the present world is the relict of that variety ;
millions of other bodily forms and other spe-
cies having perished, being by the defect of
their constitution incapable of preservation,
or of continuance by generation. Now there






















































AND FUNCTIONS OF ANIMaLS, &c. 81

eapable of béiﬂg ascertained, as the mecha-~
nism of the automaton m the Strand. Sup-
pose the automaton to bé put in motion by
a magnet (which 1s' probable), 1t will supply
us with a comparison very apt for our pre-
sent purpose. Of the magnetic effluvium, we
know perhaps as little as we do of the nervous
fluid. But, magnetic attraction being as-
sumed (1t signifies nﬂthing from what cause
1t proceeds), we can trace, or there can be
pointed eut to-us, with perfect clearness and
certainty, the mechanism, viz. the steel bars,
the wheels, the joints, the wires, by which the
_motion so much admired 1s communicated to
the fingers of the image : and to make any ob-
scurity, or difficulty, or controversy in the doc-
‘trine of magnetism, an objection to our know-
ledge or our certainty, concerning the contriv-
ance, or the marks of contrivance, displayed
in the automaton, would be exactly the sarhe
thing, as it 18 to make our ignorance (which we
acknowledge) of the cause of RErvous agency,
or even of the substance and structure of the
nerves themselves, a ground of question or sus-
piclon &s to the reasoning which we 1nstitute
concerning the mechanical part of our frame.
That an animal is a machine, is & propogition
neither correctly true nor wholly false. The
distinction which we have been discussing
G



82 MECHANICAL AND IMMECHANICAL PARTS

will serve to show how far the comparison,
whrch this expression implies, holds; and

- wherem 1t fails. And whether the distinction

be thought of importance or not, it is certain-
ly of importance to remember, that there is
neither truth nor justice in endeavouring to
bring a cloud ever our understandings, or a
distrust into our reasonings upon this subject,
by suggesting that we know nothing of vo-
luntary motion, of irritability, of the princi-
ple of life, of sensation, of animal heat, upon
all which the animal functions depend ; for,
our ignorance of these parts of the animal
frame concerns not at all our knowledge of
the mechanical parts of the same frame. I
contend, therefore, that there is mechanism
in animals ; that this mechanism is as pro-
perly such, as it 1s in machines made by art ;
that this mechanism 1s intelligible and cer-
tain; that it is not the less so, because it
often begins or terminates with something
which 1s not mechanical ; that whenever 1t 1s
intelligible and certain, 1t demonstrates in-
tention and contrivance, as well in the
works of nature, as in those of art; and that
- it is the best demonstration which either can
afford.

But whilst I contend for these propositions,
I do not exclude myself from asserting, that
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there may be, and that there are, other cases,
in which although we cannot exhibit mecha-
nism, or prove indeed that mechanism is em-
ployed, we want not sufficient evidence to
conduct us to the same cnﬁclus'[dn.

There is what may be called the chymical
part of our frame; of which by reason of the
mmperfection of our chymistry, we can attain
to no distinct knowledge; I mean, not to
a knowledge, either in degree or kind, similar
to that which we possess of the mechanical
part of our frame. It does not, therefore, af-
ford the same species of argument as that
which mechanism affords ; and yet it may af-
ford an argument in a high degree satisfac-
tory. The gastric juice, or the liquor which
digests the food in the stomachs of animals,
1s of this class. Of all menstrua, it 1s the
most active, the most universal. In the hu-
man stomach, for instance, consider what a
variety of strange substances, and how wide-
ly different from one another, it, in a few
hours, reduces to a uniform pulp, milk, or
mucilage. It seizes upon every thing, it dis-
solves the texture of almost every thing that
comes in its way. The flesh of perhaps all
animals ; the seeds and fruits of the greatest
number of plants; the roots, and stalks, and
leaves of many, hard and tough as they are,
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120 OF MECHANICAL ARRANGEMENT

from our seat, with the whole weight of the
bndy to lift. It should seem also, from Che-
selden’s account, that the slipping and sliding
of the Joose cartilages, though 1t be probably
a small and obscure change, humoured the
motion of the end of the thigh-bone, under
the particular configuration which was neces-
sary to be given to it for the commodious ac-
tion of the tendons; (and which conﬁgui'atiun
requires what he calls a variable socket, that
1, a concavity, the lines of which assume a
different curvature in different inclinations of
the bones).

V. We have now done with the configura-
tion : but there 1s alsoin the joints, and that
common to them all, another exquisite provi-
sion, manifestly adapted to their use, and con-
cerning which there can, I think, be no dis-
pute, namely, the regular supply of a muci-
lage, more emollient and slippery than oil it-
self, which 1s constantly softening and lubri-
cating the parts that rub upon each other,
and thereby diminishing the eftect of attri-
tion in the highest possible degree. For the
continual secretion of this 1mpurtant hmment
and for the feeding of the cavities of the y:unt
with it, glands are fixed near each joint; the
excretory ducts of which glands, dripping
with their balsamic contents, hang loose like
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166 OF THE VESSELS OF ANIMAL BODIES.

ters; so that it is by the contraction of the mus-
cular coat of the stomach, that the contents,
after having undergone the application of the
gastric menstruum, are gradually pressed out.
In dogs and cats, this action of the coats of
the stomach has been displayed to the eye.
It 1s a slow and gentle undulation, propagated
from one orifice of the stomach o the other.
For the same reason that I omitted, for the
present, offering any observation upon the di-
gestive fluid, I shall say nothing concerning
the bile or the pancreatic juice, further than
to observe upon the mechanism, viz. that
from the glands in which these secretions are
elaborated, pipes are laid into the first of the
intestines, through which pipes the product of
each gland flows into that bowel, and is there
mixed with the aliment, as soon almost as it
passes the stomach ; adding also as a remark
how grievously this same bile offends the sto-
mach itself, yet cherishes the vessel that lies
next to it.

Secondly, We have now the aliment in the
intestines, converted into pulp; and, though
lately consisting of ten different viands, re-
duced to nearly an uniform substance, and to
a state fitted for yielding its essence, which is
called chyle, but which 1s milk, or more
nearly resembling milk than any other liquor




































178 _OF THE VESSELS OF ANIMAL BODIIS.

much less so: therefore the difficulty was,
the passages being so contiguous, to prevent
the food, especially the liquids which we
swallow into the stomach, from entering
the wind-pipe, i. e. the road to the lungs ;
the consequence of which error, when it
does happen, i1s perceived by the convulsive
throes that are instantly produced.  This
- busmess, which is very nice, is managed in
this manner. The gullet (the passage for
food) opens nto the mouth like the cone
or upper part of a funnel, the capacity

of which forms indeed the bottom of the

mouth. Into the side of this funnel, at the
part which lies the lowest, enters the wind-
pipe, by a chink or sht, with a lid or flap,
like a little tongue accurately fitted to the
orifice. ~The solids or liquids which we swal-
low, pass over this lid or flap, as they de-
scend by the funnel into the gullet. Both
the weight of the food, and the action of the
muscles concerned in swallowing, contribute
to keep the lid close down upon the aper-
ture, whilst any thing i1s passing ; whereas,
by means of its natural cartilaginous spring,
© 1t raises itself a little, as soon as the food is
passed, thereby allowing a free inlet and out-
let for the respiration of air by the lungs.
Such 1s 1ts structure: And we may here re-
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- 194 OF THE ANIMAL STRUCTURE

pressing irregularly upon, the bladder: for
the kidneys and bladder are contained in a di-
stinct duplicature of that membrane, being
thereby partitioned off from the other con-
tents of the abdomen.

5. The kidneys are lodged in a bed of fat.

6. The pancreas, or sweetbread, is strongly
tied to the peritonceum, which is the great
wrapping sheet, that encloses all the bowels
contained in the lower belly*.

7. The spleen also is confined to its place
by an adhesion to the peritonzum and dia-
phragm, and by a connexion with the omen-
tum-f.  Itis possible, in my opinion, that the
spleen may be merely a stuffing, a soft cushion
to fill up a vacancy. or hollow, which, unless
occupied, would leave the package loose and
unsteady: for, supposing. that it answers no
other purpose than this, it must be vascular,
and admit of a circulation through it, in or=
der to be kept alive, or be a part of a living
body.

8. The omentwm, epipléon, or cawl, isan
apron tucked up, or doubling upon itself, at
its lowest part. The upper edge is tied te
the bottom of the stomach, to the spleen; as
hath already been observed; and to. part of
the duodenum. The reflected edge also, after

*Keill's Anat. p. 57. t Ches, Anat. p. 167.












198 OF THE ANIMAL STRUCTURE

be necessary to show, how well these things
are wrapped up, so as to form a mass, which
shall be capable of symmetry in its propor-
tion, and of beauty in its aspect; how the
bones are covered, the bowels concealed, the
roughnesses of the muscle smoothed and sof-
tened ; and how over the whole 1s drawn an
integument, which converts the disgusting
materials of a dissecting-room into an object
of attraction to the sight, or one upon which
it rests, at least, with ease and satisfaction.
Much of this effect is to be attributed to the
mtervention of the cellular or adipose mem-
brane, which lies immediately under the
skin ; 1s a kind of lining to 1t ; 1s moist, soft,
~ slippery, and compressible ; every-where fill-
ing up the interstices of the muscles, and
forming thereby their roundness and flowing
line, as well as the evenness and polish of the
whole surface.

All which seems to be a strong indication
of design, and of a design studiously directed
to this purpose. And it being once allowed,
that such a purpose existed with respect to
any of the productions of nature, we may re-
fer, with a considerable degree of probability,
other particulars to the same intention ; such
as the teints of flowers, the plumage of birds,
the furs of beasts, the bright scales of fishes,
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- I donot however know, that the argument
which alleges beauty as a fmal cause, rests

upon this concession. We possess a sense

of beauty, however we come by it. It in
fact exists. Things are not indifferent to
this sense ; all objects do not suit it; many,
which we see, are agreeable to it; many
others disagreeable. It is certainly not the
effect of habit upon the particular object,
because the most agreeable objects are often
the most rare ; many, which are very com-
mon, continue to be offensive. 1If they be
made - supportable by habit, 1t 1s all which
habit can do; they never become agreeable.
If this sense, therefore, be acquired, 1t 15 a re-
sult ; the produce of numerous and compli-
cated actions of external objects upon the
senses, and of the mind upon its sensations.
With this resulf, there must be a certain
congruity to enable any particular object to
please : and that congruity, we contend, 1s
consulted 1n the aspect which is given to ani-
mal and vegetable bodies.

IV. The skin and covering of animals 1s
that upon which their appearance chiefly de-
pends, and it is that part which, perhaps, in
all animals 1s most decorated, and most free
from impurities. But were beauty, or agree-
ableness of aspect, entirely out of the ques-
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206 OF THE ANIMAL STRUCTURE

of the foot. The alternation of the joints, the
knee-joint bending backward, the hip-joint
forward ; the flexibility, in every direction,
of the spine, especially in the loins and neck,
appear to be of great moment in preserving
the equilibrium of the body. With respect
to this last circumstance, it is observable,
that the vertebre are so confined by liga-
ments as to allow no more slipping upon their
bases, than what 1s just sufficient to break
the shock which any violent motion may oc-
casion to the body A certain degree also
of tension of the sinews appears to be essen-
tial to an erect posture ; for it 1s by the loss
of this, that the dead or paralytic body drops
down. The whole 1s a wonderful result of
combined powers, and of very complicated
operations. Indeed, that standing is not so
simple a business as we imagine it to be, is
evident from the strange gesticulations of a
drunken man, who has lost the government
of the centre of gravity.

We have said that this property is the
most worthy of observation in: the kwman
body : but a bird, resting uponits perch, or
hopping upon a spray, affords no: mean spe-
cimen of the same faculty. A chicken runs
off as soon as it is hatched from the egg ; yet
a chicken, considered geometrically, and with


















































































































































































































276 COMPENSATION.

be answered, that the weight of a head so
heavy could not have been supported at the
end of a longer lever. To a form, therefore,
In some respects necessary, but in some re-
spects also inadequate to the occasion of the
animal, a supplement is added, which ex-
actly makes up the deﬁcnﬂncy under which
he laboured. .

- If 1t be suggested that thls pwhosms may
have been produced, in a long course of
gene(a.tinu‘s, by the . constant endeavour of
the elephant to thrust out his nose (which 1s
the general hypothesis by which 1t has lately
been attempted to account for the forms of
animated nature), I would ask, How was the
animal to subsist in the mean time; during
the process ; until this pl olongation of snout
were completed ?- What was to become of the
individual, whilst the species was perfecting?
¢ Our business at present is, simply to point
out the relation which this organ bears to
‘the peculiar figure of the animal to which it
‘belongs.  And herein all things correspond.
The neeessity of the elephant’s proboscis
arises from the shortness of his neck; the
‘shortness of the neck 1s rendered neces-
sary by the weight of the head. Were we
to enter into an examination of the structure
and anatomy of the proboscis itself, we
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be the most helpless of all animals. She can
neither run upon her feet, nor raise herself
from the ground. These inabilities are made
up to her by the contrivance in her wing:
and m placing a elaw on that part, the
Creator has deviated from the analogy ob-
sérved n winged animals.—A singular defect
required a singular substitute.

III. The crane-kind are to live and seek
their food amongst the waters; yet, having
no web-feet, are incapable of swimming. To
make up for this deficiency, they are furnish-
ed with long legs for wading, or long bills
for groping; or usually with bath. This is
compeénsation. But I think the true reflec-
tion upon the present instance is, how every
‘part of nature 1s tenanted by appropriate in-
habitants. Not only is the surface of deep
waters peopled by numerous tribes of birds
that swim, but marshes and shallow pools
are furnished with hardly less numerous tribes
of birds that wade.

IV. The common parrot has, in the struc-
ture of its beak, both an inconveniency, and
a compensation for it.  When I speak of an
inconveniency, I have a view to a dilemma
which frequently occurs in the works of na-
ture, viz. that the peculiarity of structure
by which an organ is made to answer one
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ternal and internal structure been spemﬁcalﬁ
adapted to the operation.

- VL. In many species of insects, the eye
15 fixed ; and consequently without the power
of turning the pupil to the object.  This
great defect 1s, however, perfectly compen-
sated ; and by a mechanism which we should
not suspect. The eyeis a multiplying glass,
with a lens looking in every direction and
catching every object. By which means,
although the orb of the eye be stationary,
the field of vision is as ample as that of other
ammals, and 1s commanded on every side.
When this lattice-work was first observed, the
multiplicity and minuteness of the surfaces
must have added to the surprise of the dis-
covery. Adams tells us, that fourteen hun-
dred of these reticulations have been counted
in the two eyes of a drone-bee.

In other cases the compensation 1s effected
by the number and position of the eyes them-
selves. The spider has eight eyes, mounted
upon different parts of the head; two in front,
two in the top of the head, two on each side,
These eyes are without motion ; but, by their
situation, suited to comprehend every view
which the wants or safety of the ammal ren-
der it necessary for it to take.

VII. The Memoirs for the Natural His-
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sects which do not sit upon their eggs, de-
posit them in those particular situations, in
which the young, when hatched, find their
appropriate food; that it is instinct which
carries the salmon, and some other fish, out
of the sea into nivers, for the purpose of
shedding their spawn in fresh water.

We may select out of this catalogue the
incubation of eggs. I entertain no doubt,
but that a couple of sparrows hatched in an
oven, and kept separate from the rest of
their species, would proceed as other sparrows
do, m every office which related to the pro-
duction and preservation of their brood.
Assuming this fact, the thing is inexplicable
upon any other hypothesis than that of an
instinct, 1mpressed upon the constitution of
the animal. For, first, what should induce
the female bird to prepare a nest before she
lays her eggs? It 1s in vain to suppose her
to be possessed of the faculty of reasomng :
for, no reasoning will reach the case. The
fulness or distention which she might feel in
a particular part of her body, from the
orowth and solidity of the egg within her,
could not possibly inform her, that she was
about to produce something, which, when
produced, was to be preserved and taken care
of. Prior to experience, there was nothing
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the venom, which, 1n so small a quantity, can
produce such powerful effects! And in the
bee we may observe, that this venom is made
from honey, the only food of the insect, but
the last material from which I should have
expected that an exalted poison could, by
any process or digestion whatsoever have
been prepared. In the next place, with re-
spect to the mechanism, the sting is not a
simple, but a compound instrument. The
visible sting, though drawn to a point exqui-
sitely sharp, is in strictness only a sheath ;
for, near to the extremity, may be perceived
by the microscope two minute orifices, from
which orifices, in the act of stinging, and, as
1t should seem, after the point of the main
sting has buried itself in the flesh, are launch-
ed out two subtile rays, which may be called
the true or proper stings, as being those,
through which the poison 1s infused nto
the puncture already made by the exterior
sting. I have said, that chymistry and me-
chanism are here wnited : by which observa-
tion I meant, that all this machinery would
have been useless, telum imbelle, if a supply of
poison, intense in quality, in proportion to
the smallness of the drop, had not been fur-
nished to it by the chymical elaboration
which was carried on in the insect’s body :
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evident. The food of the bee is the nectar
of flowers ; a drop of syrup, lodged deep in
the bottom of the corolle, in the recesses of
the petals, or down the neck of a monope-
talous glove. Into these cells the bee thrusts
its long narrow pump, through the cavity of -
which it sucks up this precious fluid, inacces-
sible to every other approach. It is observ-
able also, that the plant is not the worse for
what the bee does to it. The harmless plun-
derer rifles the sweets, but leaves the flower
uninjured. The ringlets of which the pro-
boscis of the bee is composed, the muscles by
which it 1s extended and contracted, form so
many microscopical wonders. The agility
also, with which it is moved, can hardly fail
to excite admiration. But it is enough for
our purpose to observe, in general, the suit-
ableness of the structure to the use, of the
means to the end, and especially the wisdom
by which nature has departed from its most
general analogy (for, animals being furnished
with mouths are such), when the purpose
could be better answered by the deviation.
In some 1insects, the proboscis, or tongue,
or trunk, is shut up in a sharp-pointed sheath:
which sheath, being of a much firmer texture
than the proboscis itself, as well as sharpened
at the point, pierces the substance which con-
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the secretory glands to the quality and con-
sistence required in the secreted substance ;
the bag to its reception: the’ outlets and
orifices are constructed, not merely for re- -
lieving the reservoirs of their burthen, but
for manufacturing the contents into a form
and texture, of great external use, or rather -
indeed of future necessity, to the life and
functions of the insect.

II. Bees, under one character or other,
have furmshed every naturalist with a set of
observations. I shall, in this place, confine
myself to one; and that is the relation
which obtamns between the wax and the
honey. No person, who has inspected a
bee-hive, can forbear remarking how com-
modiously the honey is bestowed in the
comb ; and, amongst other advantages, how
effectually the fermentation of the honey 1s
prevented by distributing 1t into small cells.
The fact is, that when the honey 1s separated
from the comb, and put nto jars, it runs
into fermentation, with a much less degree
of heat than what takes place in a hive.
This may be reckoned a nicety: but, inde-
pendently of any nicety in the matter, I
would ask what could the bee do with the
honey, if it had not the wax? how, at least,
could it store it up for winter? The wax,
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a tube, through which tube the farina, or
some subtile fecundating effluvium that 1ssues
from it, 1s admitted to the seed. And here
also occurs a mechanical variety, accommo-
dated to the different circumstances under
which the same purpose is to be accomplish-
ed. In flowers which are erect, the pastil is
shorter than the stamina; and the pollen,
shed from the anthere nto the cup of the
flower, is caught, m its descent, by the head
of the pistil, called the stigma. But how 1s
this managed when the flowers hang down
(as does the crown imperial for instance), and
in which position, the farina, in its fall, would
be carried from the stigma, and not towards
it? The relative strength of the parts is now
inverted.  The pistil in these flowers is
usually longer instead of shorter, than the
stamina, that its protruding summit may re-
ceive the pollen as it drops to the ground.
In some cases (as in the nigella), where the
shafts of the pistils or stiles are disproportion-
ably long, they bend down their extremities
upon the anthere, that the necessary ap-
proximation may be effected.

But (to pursue this great work in its pro-
gress), the impregnation, to which all this ma-
chinery relates, being completed, the other
parts of the flower fade and drop off, whilst


































































372 THE ELEMENTS. :
former methods more likely to have taken
place than the last:

By respiration, flame, putrefaction, air is
rendered unfit for the support of animal life.
By the constant operation of these corrupt-
ing principles, the whole atmosphere, if there
were no ]listuring causes, would come at
length to be deprived of its necessary degree
-~ of purity. Some of these causes.seem to
have been discovered ; and their efficacy as-
certained by experiment. And so far as the
discovery has proceeded, it opens to us a
beautiful and a wonderful ceconomy. Vege-
tation proves to be one of them. A sprig of
mint, corked up with a small portion of foul
air placed in the light, renders it again capa-
ble of supporting life or flame. Here there-
fore is a constant circulation of benefits main-
tained between the two great provinces of
organized nature. The plant purifies, what
the amimal has poisoned ; in return, the con-
taminated air is more than ordinarily nutri~
tious to the plant. Agitation with water
turns out to be another of these restoratives.
The foulest air, shaken in a bottle with water
for a sufficient length of time, recovers a
great degree of its purity. Here then again,
allowing for the scale upon which nature
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patiate upon the use. No man disputes it.
The observations, therefore, which I shall of-
fer, respect that little which we seem to know
of 1ts constitution.

Light travels from the sun at the rate of
twelve millions of miles in a minute, . Urged
by such a velocity, with what force must its
particles drive against (I will not say the eye,
the tenderest of animal substances, but) every
substance, animate or inanimate, which stands
n its way ! It Enight seem to be a foree suffi-
cient to shatter to atoms the hardest bodies.

How then is this effect, the consequence of
such prodigious velocity, guarded against?
By a proportionable minuteness of the parti-
cles of which light 1s composed. It is impos-
sible for the human mind to 1magine to itself
any thing so small as a particle of light. But
this extreme exility, though difficult to con-
ceive, it 1s easy to prove. A drop of tallow,
expended in the wick of a farthing candle,
shall send forth rays sufficient to fill a hemi-
sphere of a mile diameter; and to fill 1t so full
of these rays, that an aperture not larger than
the pupil of an eye, wherever it be placed
within the hemisphere, shall be sure to receive
some of them. What floods of light are con-
tinually poured from the sun, we cannot
estimate ; but the immensity of the sphere
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what the phhosephers who maintain 1t have
usually taught, that the planets were origin-
ally masses of matter, struck off in a state of
fusion, from the body of the sun by the per-
cussion of a comet, or by a shock from some
other cause, with which we are not acquaint-
ed: for, if these masses, partaking of the na-
ture and substance of the sun’s body, have in
process crf_' time lost their heat, that body it-
self, 1n ttme likewise, no matter in how much
longer time, must lose its heat also, and there-
fore be incapable of an eternal duration in the
state in which we see it, either for the time to
- come, or the time past.

- The preference of the present to any nther
mode of distributing luminous and opaque
bodies I take to be evident. It requires more
astronomy than I am able to lay before the
reader, to show, in its particulars, what would
be the effect to the system, of a dark bedy at
the centre, and of one of the planets being
luminous : but I think it manifest, without
either plates or caleulation, first, that suppos-
ing the necessary proportion of magnitude be-
tween the central and the revolving bodies to
be preserved, the ignited planet would not be
sufficient to illuminate and warm the rest of
the system ; secondly, that its light and heat
would be imparted to the othey planets much
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stroke or push at random, set the earth a-
spinning, the odds were infimte, but that they
had sent it round upon a wrong axis. And
what would have been the consequence? The
difference between a permanent axis and an-
other axis 1s this: When a spheroid in a state
of rotatory motion gets upon a permanent ax-
is, 1t keeps there ; 1t remains steady and faith-
ful to its position ; its poles preserve their di-
rection with respect to the plane and to the
centre of 1ts orbit: but, whilst 1t turns upon
an axis which 1s not permanent (and the num-
ber of those we have seen infinitely exceeds
the number of the other), it 1s always hable
to shift and vacillate from one axis to another,
with a corresponding change in the inclination
of its poles. Therefore, if a planet once set
off revolving upon any other than its shortest,
or one of its longest axes, the poles on its sur-
face would keep perpetually changing, and it
never would attain a permanent axis of rota-
tion. The effect of this unfixedness and in-
stability would be, that the equatorial parts
of the earth might become the polar, or the
polar the equatorial ; to the utter destruction
of plants and animals, which are not capable
of interchanging their situations, but are re-
spectively adapted to their own. ‘As to our-
selves, instead of rejoicing in our temperate
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have said, 1 a point in the history of the
earth, which our observations are not suffi-
cient to determine. For a very small depth
below the surface (but extremely small, less,
perhaps, than an eight-thousandth part, com-
pared with the depth of the centre), we find
vestiges of ancient fluidity. But this fludity
must have gone down many hundred times
further than we can penetrate, to enable the
carth to take its present oblate form: and
whether any traces of this kind exist to that
depth, we are ignorant. Calculations were
made a few years ago, of the mean density of
the earth, by comparing the force of its at-
traction with the force of attraction of a rock
of granite, the bulk of which could be ascer-
tained : and the upshot of the calculation
was, that the earth upon an average, through
its whole sphere, has twice the density of
granite, or about five times that of water.
Therefore 1t cannot be a hollow shell, as some
have formerly supposed ; nor can 1ts mternal
parts be occupied by central fire, or by wa-
ter. The solid parts must greatly exceed the
fluid parts: and the probability is, that 1t 1s
a solid mass throughout, composed of sub-
stances more ponderous the deeper we go.
Nevertheless, we may conceive the present
face of the earth to have origmmated from the
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forces would have acted with so much ad-
vantage, as to be continually changing the
dimensions of the ellipse, in = manner incon-
sistent with our terrestrial creation. For in-
stance ; 1f the planet Saturn, so large and so
remote, had attracted the earth, both in pro-
portion to the quantity of matter contained
in 1t, which it does ; and also in any propor-
tion to its distance, 2. e. if it had pulled the
harder for being the further off (instead of
the reverse of it), it would have dragged out
of its course the globe which we inhabit, and
have perplexed its motions, to a degree in-
compatible with our security, our enjoyments,
and probably our existence. Of the inverse
laws, if the centripetal force had changed as
the cube of the distance, or 1n any higher
proportion, that is (for I speak to the un-
learned), if, at double the distance, the at-
tractive. force had been diminished to an
eighth part, or to less than that, the conse-
quence would have been, that the planets, if
they once began to approach the sun, would
have fallen into his body; if they once,
though by ever so little, increased their di-
stance from the centre, would for ever have
receded from it. = The laws therefore of at-
traction, by which a system of revolving
bodies could be upholden in their motions,
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lie within the limits of admissible laws, the
best is made choice of: that there are ad-
#aﬁt'ages in this particular law which cannot
be demonstrated to belong to any other law ;
and, concerning some of which, 1t can be
demonstrated that they do not belong to any
other. |

(*) 1. Whilst this law prevails between
each particle of matter, the wunited attrac-
tion of a sphere, composed of that matter,
observes the same law. This property of
the law 1s necessary, to render it ﬁpplicable
to a system composed of spheres, but it is
a property which belongs to no other law of
attraction that 1s admissible. The law of
variation of the united attraction 1s in no
other case the same as the law of attraction
of each particle, one case excepted, and that
1s of the attraction varying directly as the
distance ; the inconveniency of which law in
other respects, we have already noticed.

We may follow this regulation somewhat
further, and still more strikingly perceive
that 1t prdceeded from a designing mind.
A law both admissible and convenient was
requisite. In what way 1s the law of the at-
tracting globes obtained ? Astronomical ob-
servations and terrestrial experiments show
that the attraction of the globes of the sys-
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course, would have wandered in endless
€rTor. _

(*) V. What we have seen in the law of the
centripetal force, wiz. a choice guided by
views of utility, and a choice of one law out
of thousands which might equally have taken
place, we see no less mn the figures of the
planetary orbits. It was not enough to fix
the law of the centripetal force, though by
the wisest choice ; for, even under that law,
it was still competent to the planets to have
moved in paths possessing so great a degree
of eccentricity, as, in the course of every re-
volution, to be brought very near to the Sun,
and carried away to immense distances from
him. The comets actually move in orbits of
this sort: and, had the planets done so, in-
stead of going round in orbits nearly circu-
lar, the change from one extremity of tempe-
rature to another must, 1n ours at least, have
destroyed every animal and plant upon its
surface. Now, the distance from the centre
at which a planet sets off, and the absolute
force of attraction at that distance, being fix-
ed, the figure of his orbit, its being a circle,
or nearer to, or further off from a circle, viz.
a rounder or a longer oval, depends upon two
things, the velocity with which, and the di-
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the powers and properties of nature : but, if
this favoured animal should infer from its su-
periority over the class last described, that it
perceived every thing which was perceptible
n nature, it 1s known te us, though perhaps
not suspected by the animal itself, that it pro-
ceeded upon a false and presumptuous esti-
mate of its faculties. To another is added
the sense of hearing ; which lets in a class of
sensations entirely unconceived by the animal
before spoken of ; not only distinet; but re-
mote from any which ¢¢ had ever experienced,
and greatly superior to them. Yet this last
animal has no more ground for believing,
that its senses comprehend all things, and
all properties of things, which exist, than
might have been claimed by the tribes of
animals beneath it ; for we know, that 1t 1s
still possible to possess another sense, that of
-sight, which shall disclose to the percipient a
new world. This fifth sense makes the ani-
mal what the human animal is: but to nfer,
that possibility stops here; that either this
fifth sense 1s the last sense, or that the five
comprehend all existence ; is just as unwar-
rantable a conclusion, as that which might
have been made by any of the different spe-
cies which possessed fewer, or even by that,
if such there be, which possessed only one.
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call spinning and weaving principles: and
then, referring the texture of cloths, the fa-
bric of muslins and calicoes, the patterns of
diapers and damasks, to these, as principles,
pretend to dispense with intention, thought,
and contrivance, on the part of the artist ;
or to dispense, indeed, with the necessity of
any artist at all, either in the manufacturing
of the article, or in the fabrication of the
machinery by which the manufacture was
carried on.

And, after all, how, or in what sense, is
it true, that animals produce their like? A
butterfly, with a proboscis instead of a mouth,
with four wings and six legs, produces a
hairy caterpillar, with jaws and teeth, and
fourteen feet. A frog produces a tadpole.
A black beetle, with gauze wings, and a
crusty covering, produces a white, smooth,
soft worm; an ephemeron fly, a cod-bait
maggot. These, by a progress through dif-
ferent stages of life, and action, and enjoy-
ment (and, in each state, provided with im-
plements and organs appropriated to the
temporary nature which they bear), arrive
at last at the form and fashion of the parent
animal. But all this is process, not princi--
ple ; and proves, moreover, that the property
of animated bodies, of producing their like,
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species to each other, animals of prey to their
prey, herbivorous and granivorous animals to
the plants or seeds ilpt:m which they feed,
it might be contended, that the whole of this
correspondency was attributable to genera-
tion, the ecommon origin from which these
substances proceeded. But what shall we
say to agreements which exist between
things generated and things not generated 2
Can it be doubted, was it ever doubted, but
that the lungs of animals bear a relation to
the air, as a permanently elastic fluid ? They
act in 1t and by it; they cannot act without
it. Now, if generation produced the animal,
1t did not produce the air: yet their proper-
ties correspond. The eye is made for light,
and light for the eye. The eye would be of
no use without hight, and light perhaps of lit-
tle without eyes; yet one 1s produced by ge-
neration ; the other not. The ear depends
upon undulations of air. Here are two sets
of motions: first, of the pulses of the air; se-
condly, of the drum, bones, and nerves of the
ear ; sets of motions bearing an evident re-
ference to each other: yet the one, and the
apparatus for the one, produced by the in-
tervention of generation; the other altoge-
ther independent of 1t.

If it be said, that the air, the light, the
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years (for our theorists, having eternity to
dispose of, are never sparing in time), acquire
wings. The same tendency to loco-motion
1n an aquatic animal, or rather i an animat-
ed lump which might happen to be surround-
ed by water, would .end mn the production of
fins : n a living substance, confined to the
solid earth, would put out legs and feet ; or,
if it took a different turn, would break the
body into ringlets, and conclude by crawling
upon the ground.

Although I have mtmduced the’ mention
of this theory into this place, I am unwilling
to give to it the name of an atheistic scheme,
for two reasons:; first, because, so far as I
am able to understand 1t, the original pro-
pensities and the numberless varieties of them
(so different, in this respect, from the laws
of mechanical nature, which are few and sim-
ple), are, in the plan itself, attributed to the
ordination and appointment of an intelligent
and designing Creator: secondly, because,
. likewise, that large postulatum, which 1s all
along assumed and presupposed, the faculty
in living bodies of producing other bodies
organized like themselves, seems to be refer-
red to the same cause; at least 1S not at-
tempted to be accounted for by any other.
In one important respect, however, the the+
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ed, would the perception follow? The same
of the other senses. And this objection
bholds its force, ascribe what you will to the
hand of time, to the power of habit, to chan-
ges too slow to be observed by man, or
brought within any comparison which he is
able to make-of past things with the present:
concede what you please to these arbitrary
and unattested suppositions, how will they
help you? Here 1s no inception. No laws,
no course, no powers of nature which prevail
at present, nor any analogous to these, would
give commencement to a new sense. And
1t 18 In vain to inquire, how that might pro-
ceed, which could never begin.

I think the senses to be the most incon-
sistent with the hypothesis before us, of any
part of the animal frame. But other parts
are sufficiently so. The solution does not
apply to the parts of animals, which have lit-
tle in them of motion. If we could suppose
joints and muscles to be gradually formed by -
action and exercise, what action or exercise
could form a skull, or fill 1t with brains?
No effort of the animal could determine the
cluthing of its skin. What conatus could
give prickles to the porcupine or hLdgehng,
or to the sheep its fleece?

In the last place ; What do these appeten-
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we hear of blessings, we think forthwith of
successes, of prosperous fortunes, of honours,
riches, preferments, 2. e. of those advantages
and superiorities over others, which we hap-
pen either to possess, or to be in pursuit of,
or to covet. The common benefits of our
nature entirely escape us. Yet these are the
oreat things. These constitute what most
properly ought to be accounted blessings of
Providence ; what alone, if we might so
speal, are worthy of its care. Nightly rest
and daily bread, the ordinary use of our
limbs, and senses, and understandings, are
gifts which admit of no comparison with any
other. Yet, because almost every man we
meet with possesses these, we leave them out
of our enumeration. They raise no senti-
ment ; they move no gratitude. Now, here-
in, is our judgement perverted by our self-
ishness. A blessing ought in truth to be
the more satisfactory, the bounty at least of
the donor 1s rendered more conspicuous, by
its very diffusion, its commonness, its cheap-
ness; by its falling to the lot, and forming
the happiness, of the great bulk and body of
our species, as well as of ourselves. Nay,
even when we do not possess it, it ought to
be matter of thankfulness that others do.
But we have a different way of thinking. We
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“that, in a vast plurality of instances, in
which contrivance is perceived, the design of
the contrivance is beneficial.” |

Our sECOND PROPOSITION 1s, * that the
Deity has added pleasure to animal sensations,
beyond what was necessary for any other pur-
pose, or when the purpose, so far as it was
necessary, might have been effected by the
operation of pain.”

This proposition may be thus explamed
The capacities, which, according to the esta-
‘blished course of nature, are necessary to the
support or preservation of an animal, however
manifestly they may be the result of an or-
ganization contrived for the purpose, can only
be deemed an act or a part of the same will,
as that which decreed the existence of the
animal itself; because, whether the creation
proceeded from a benevolent or a malevolent
being, these capacities must have been given,
if the animal existed at all. Animal proper-
ties, therefore, which fall under this deserip-
tion, do not strictly prove the goodness of
God: they may prove the existence of the
Deity ; they may prove a high degree of
power and intelligence: but they do not
prove his goodness ; forasmuch as they must
‘have been found in any creation which was
capable of continuance, although it is possie
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pose, so far as it was necessary, might have
been effected by the operation of pain.

Whilst these 'propositions can be' main=
tamed, we are authorized to ascribe-to the
Deity the character of benevolénce: ~and
wha.t is benevolence at all, must in him be
mﬁmte benevolence, by reason of the infinite,
that is to say, the incalculably great, num-
ber of objects, upon which it is exercised.

——

Of the orTGIN OF EVIL, no universal so-
Jution has been discovered ; I mean, no so-
lution which reaches to all cases of complaint.
The most comprehensive is that which arises
from the consideration of general rules. = We
may, [ think, without much difficulty, be
brought to admit the fourJollowing points:
first, that amportant advantages may accrue
to thé universe from the order of nature pro-
ceeding according to general laws : secondly,
‘that general laws, however well set and con-
stituted, often thwart and cross oneanother :
thirdly, that from these thwartings and cross-
ings, {requent particular inconveniencies will
arise : ‘and; fourthly, that it agrees with our
obstrvation to suppose, that some degree of
these inconveniencies takes place in the works
of nature. These points may be allowed ; and
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we can suggest no particular reason, are go-
verned by reasons, which are more general,
which Lie deeper 1n the order of second causes,
and which on that account, are removed to
a greater distance from us.

The doctrine of imperfections, or, as it is
called, of evils of imperfection, furnishes an
account, founded, like the former, in views
of universal nature. The doctrine is briefly
this :—1It 1s probable, that creation may be
better replenished by sensitive beings of difs
ferent sorts, than by sensitive beings all of
one sort. It1s hikewise probable, that 1t may
be better replenished, by different orders of
beings rising one above another in gradation,
than by beings possessed of equal degrees of
perfection. Now, a gradation of such beings,
implies a gradation of imperfections. No
class can justly complain of the imperfections
which belong to its place in the scale, unless
it were allowable for it to complain, that a
scale of being was appointed in nature; for
which appointment there appear to be reasons
of wisdom and goodness.

In like manner, finiteness, or what 1s re-
solvable into finiteness, in inammate sub-
jects, can never be a just subject.of com-
plaint, because if it were ever so, 1t would be
always so: we mean, that we can never rea-












408 THE GOODNESS OF THE DEITY,

the pain, whether they be dearly bought or
not. I am far from being sure, that a man
1s not a gainer by suffering a moderate inter-
ruption of bodily ease for a couple of hours
out of the four-and-twenty. Two very com-
mon observations favour this opinion: one
15, that remissions of pain call forth, from
those who experience them, stronger expres-
sions of satisfaction and of gratitude towards
both the author and the instruments of their
relief, than are excited by advantages of any
other kind ; the second 1s, that the spirits of
sick men do not sink in prnpnftiun to the
acuteness of their sufferings; but rather ap-
pear to be roused and supported, not by pain,
~ but by the high degree of comfort which
they derive from its cessation, or even its
subsidency, whenever that occurs: and which
they taste with a relish, that diffuses some
portion of mental complacency over the whole.
of that mixed state of sensations i which
disease has placed them.

In connexion with bodily pain may be
considered bodily disease, whether painful or
not. Few diseases are fatal. I have before
me the account of a dispensary in the neigh-
bourhood, which states six years” experience.
as follows:
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out destroying life,~ but without occasioning
any high degree of inconveniency. The
other property of our nature, to which we
are still more beholden, is its constant en-
deavour to restore itself, when disordered,
to 1ts regular course. The fluids of the body
appear to possess a power of separating and
expelling any noxious substance which may
have mixed itself with them. This they do,
in eruptive fevers, by a kind of despumaﬁﬂn,
as-Sydenham calls 1t, an&lc}gqus In some mea-
sure to the intestine action by which fer-
menting liquors work the yest to the surface.
The solids, on their part, when their action
1s obstructed, not only resume that action,
as soon as the obstruction is removed, but
they struggle with the impediment. They
take an action as near to the true one, as
the difficulty and the disorganization, with -
which they have to contend, will allow of.
Of mortal diseases, the great use is to re-
concile us to death. The horror of death
proves the value of life. But it is in the
power of disease to abate, or even extinguish,
this horror; which 1t does in a wonderful
manner, and, oftentimes, by a mild and im-
perceptible gradation. = Every man who has
been placed in a situation to observe it, Is
surprised with the change which has been
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Death implies separation : and the loss of
those whom we love, must necessarily, so
far as we can conceive, be accompanied with
pain. To the brute creation, nature seems
to have stepped in with some secret provi-
sion for their relief, under the rupture of
their attachments. In thewr instincts to-
wards their offspring, and of their nﬂ'sprirfg
to them, I have often been surprised to ob-
serve how ardently they love, and how soont
they forget. The pertinacity of human sor-
row (upon which, time also, at length, lays
its softening hand) is probably, therefore, in
some manner connected with the qualities of
our rational or moral nature. One thing
however 1s clear, viz. that it 1s better that
we should possess affeetions, the sources of
so many virtues, and so many joys, although
they be exposed to the ineidents of life, as
well as the interruptions of mortality, than,
by the want of them, be reduced to a state of
selfishness, apathy, and quietism.

Of other external evils (still eonfining our-
selves to what are called physical or natural
evils), a considerable part eome within the
scope of the following observation :—The
great principle of haman satisfaction 18 en-
gagement. Ttisamost just distinction, which
the late Mr. Tucker has dwelt upon so largely
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them without toilsome endeavours, or, out of
the different kinds of these articles, to pro-
cure any kind except that which was most
easily produced. And this, in fact, describes
the condition of the mass of the community
i all countries: a condition unavoidably, as
1t should seem, resulting from the provision
which 18 made in the human, in common with
all animal constitutions, for the perpetuity
and multiplication of the species.

It need not however dishearten any endea~
vours for the public service, to know that
population naturally treads upon the heels of
improvement. If the condition of a people
be meliorated, the cnnséquem:e will be, either
that the mean happiness will be mecreased, or
a greater number partake of 1t; or which 1s
most likely to happen, that both effects will
take place together. There may be lmits
fixed by nature to both, but they are limits
not yet attained, nor even approached, in any
country of the world.

And when we speak of hmlts at all, we
have respect only to provisions for animal
wants. There are sources, and means, and
auxiliaries, and augmentations of human hap-
piness, communicable without restriction of
pumbers; as capable of being possessed by
a thousand persons as by one. Such are
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et in maximd qudque fortund minimum l-
cere.”  One very common error misleads the
npiniﬂri of mankind on this head, viz. that,
universally, authority 1s pleasant, submission
painful. In the general course of human af-
fairs, the very reverse of this is nearer to
the truth. Command is anxiety, obedience
ease. |

Autificial distinctions sometimes promote
real quality. Whether they be hereditary,
or be the homage paid to office, or the re-
spect attached by public opinion to particu-
lar professions, they serve to confront that
grand and unavoidable distinction which
arises from property, and which 1s most over-
bearing where there 1s no other, It is of the
nature of property, not only to be irregularly
distributed, but to run into large masses.
Public laws should be so constructed as to
favour its diffusion as much as they can.
Butall that can be done by laws consistently
with that degree of government of his pro-
perty which ought to be left to the subject,
will not be sufficient to counteract this tend-
ency. There must always therefore be the
difference between rich and poor: and this
difference will be the more grinding, whenno |
pretension is allowed to be set up against it.

So that the evils, if evils they mawust be
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this: human passions are either necessary to
human welfare, or capable of being made,
and, 1n a great majority of instances, in fact,
made, conducive to its happiness. These
passions are strong and general; and, per-
haps, would not answer their purpose unless
they were so. But strength and generality,
when 1t is expedient that particular circum-
stances should be respected, become, if le{t
to themselves, excess and misdirection. From
which excess and misdirection, the vices of
mankind (the causes, no doubt, of much mi-
sery) appear to spring. This account, whilst
it shows us the prineiple of vice, shows us, at
the same time, the province of reason and of
self-government ; the want also of every sup-
port which can be procured to either from
the aids of religion; and 1t shows this, with-
out having recourse to any native, gratuitous
malignity in. the human constitution. Mr.
Hume, in his posthumous dialogues, asserts,
mdeed, of idleness, or aversion to labour
(which he states to lie at the root of a consi-
derable part of the evils which mankind suf-
fer), that it is simple and merely bad. But
how does he distinguish idleness from the love
of ease? oris he sure, that the love of ease in
mdividuals 1s not the chief foundation of so-
clal tranquillity ? Tt will be found, T believe,
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it must prove of difficulties, and of seeming
confusion. It is only to think of the Deity,
to perceive what variety of objects, what dis-
tance of time, what extent of space and ac-
tion, his counsels may, or rather must, com-
prehend. Can 1t be wondered at, that, of
the purposes which dwell in such a mind as
this, so small a part should be known to us?
It 1s only necessary, therefore, to bear in our
thought, that in proportion to the inadequate-
ness of our information, will be the quantity,
in the world, of apparent chance.

III. In a great variety of cases, and of
cases comprehending numerous subdivisions,
1t avpears, for many reasons, to be better that
events rise up by chance, or, more properly
speaking with the appearance of chance, than
according to any observable rule whatever.
This 1s not seldom the case even in human
arrangements. Fach person’s place and pre-
cedency, in a public meeting, may be deter-
mined by lof. Work and labour may be al-
lotted. 'Tasks and burthens may be allot-
ted :— _

—— Operumque laborem

Partibus ®quabat justis, aut sorte trahebat,
Military service and station may be allotted.
The distribution of provision may be made
by dot, as it is im a sailor’s mess; In some
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1t falls, can it be better disposed of than by
chance? Parentage 1s that sort of chance:
yet 1t 1s the commanding circumstance which
n general fixes each man’s place in civil life,
along with every thing which apperta.ins “to
its distinctions. It may be the result of a
beneficial rule, that the fortunes or honours
of the father devolve upon the son; and, as
it should seem, of a still more necessary rule,
that the low or laborious condition of the
parent be communicated to his family; but
_with respect to the successor himself, it is
the drawing of a ticket in a lottery. Ine-
qualities, therefore, of fortune, at least the
greatest part of them, wviz. those which at-
tend us from our birth, and depend upon
our birth, may be left, as they are left, to
chance, without any just cause for question-
ing theé régency of a supreme Disposer of
events.

But not only the donation, when by the
necessity of the case they must be gifts, but
even the acquirability of civil advantages,
ought, perhaps, in a considerable degree, to
lie at the mercy of chance. Some would
have all the virtuous rich, or, at least, re-
moved from the evils of poverty, without
perceiving, I suppose, the consequence, that
all the poor must be wicked. And how such
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plan. It is at any rate evident, that a large
and ample province remains for the exercise
of Providence, without its being naturally
perceptible by us; because obscurity, when
applied to ‘the nterruption of laws, bears a
necessary proportion to-the imperfection of
our knowledge when applied to the laws
themselves, or rather to the effects which
these laws, under their various and incalcu-
lable combinations, would of their own ac-
cord produce. And if 1t be said, that the
doctrine of Divine Providence, by reason of
the ambiguity under which its exertions pre-
sent themselves, can be attended with no
practical influence upon our conduct; that,
although we believe ever so firmly that there
is a Providence, we must prepare, and pro-
vide, and act, as 1f there were none; I an-
swer, that this is admi_tted: and that we fur-
ther allege, that so to prepare, and so to pro-
vide, is consistent with the most perfect as-
surance of the reality of a Providence: and
not only so, but that it 1s, probably, one ad-
vantage of the present state of our informa-
tion, that our provisions and preparations are
not disturbed by it. Or if it be still asked,
Of what use at all then 1s the doctrine, if 1t
neither alter our measures nor regulate our con-
duct? I answer again, that 1t 1s of the great-
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concile them. The mind, however, which
contemplates the works of nature, and, in
those works, sees so much of means directed
to ends, of beneficial effects brought about
by wise expedients, of concerted trains of
causes terminating in the happiest results ;
so much, in a word, of counsel, intention, and
benevolence : a mind, I say, drawn into the
habit of thought which these observations ex-
cite, can hardly turn 1ts view to the condi-
tion of our own species, without endeavour-
g to suggest to itself some purpose, some
design, for which the state in which we are
placed 1s fitted, and which it 1s made to
serve. Now we assert the most probable sup-
position to be, that it 1s a state of moral pro-
bation ; and that many things in it suit with
this hypothesis, which suit no other. It is
not a state of unmixed happiness, or of hap-
piness- simply : 1t 1s not a state of designed
misery, or of misery simply: it i1s not a
state of retribution: it is not a state of pu-
nishment. It suits with none of these suppo-
sitions. It accords much better with the idea
of its being a condition calculated for the pro-
duction, exercise, and improvement of moral
qualities, with a view to a future state, mn
which these qualities, after being so produced,
exercised, and improved, may, by a new and
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In the wide scale of human condition,
there is not perhaps one of its manifold di-
versities, which does not bear upon the de-
sign here suggested. Virtue is mfinitely va-
rious. There is no situation in which a ra-
tional being is placed, from that of the best-
instructed Christian, down to the condition
of the rudest barbarian, which affords not
room for moral agency; for the acquisition,
exercise, and display of veluntery quellnee,
good and bad. Health and sickness, enjoy-
ment and suffering, riches and pmrertjr,-know-
ledge and ignorance, power and subjection,
liberty and bondage, civilization and barba-
rity, have all their offices and duties, all
serve for the formation of character: for
when we speak of a state of trial, it must be
remembered, that characters are not only
tried, or proved, or detected, but that they
are generated also, and formed, by circum-
stances. The best dispositions may subsist
under the most depressed the most afflicted
fortunes. A West-Indian slave, who, amidst
his wrongs, retains his benevolence, I for my
part, look upon, as amongst the foremost of
human ecandidates for the rewards of virtue.
The kind master of such a slave, that is’}
he, who in the exereise of an inordinate au-

thority, postpones, in any degree, his'own 1n-
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ing but a trial. It is one of the diversified
means hy which the character is exercised :
and they who require of Christianity, that
the revelation of 1t should be universal, may
possibly be found to require, that one species
of prebation should be adepted, if not te the
exelusion of others, at least to the narrowing
of that variety which the wisdom of the Deity
hath appomted to this part of his moral eco-
nomy *. ‘sl

Now 1if this supposition be well founded:
that is, if 1t be true, that our ultimate, or our
mest permanent happiness, will depend, not.
upon the temporary condition into which we
are cast, but upon our behaviour mn 1t; then
1s 1t a much more fit subject of chance than
we usually allow or apprehend it to be, in
what manner, the variety of external eircum-
stances, which subsist in the human world, is
distributed amongst the individuals of the
species. ¢ This life being a state of proba-

* The reader will observe, that I speak of the reyelation of
Christianity as distinct from Christianity itsclf. The dispensa-
tion may alrcady be universal. That part of mankind which
never heard of Crinrisr’s name, may nevertheless be redeemed,
that is, be placed in & better condition, with respeet to their
future state, by his intervention; may be the objeets of his
benignity and intercession, as well as of the propitiatory virtue
of his passion. But this is not * natural theology ;" there-
fore T will not dwell longer upon it.

-
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because there i1s no subject, of which, in its
full extent, the latitude is so great, as that
of natural history applied to the proof of an
intelligent Creator. For my part, I take my
stand in human anatomy : and the examples
- of mechanism I should be apt to draw out
from the copious catalogue which it supplies,
are the pivot upon which the head turns, the
ligament within the socket of the hip-joint,
the pulley or trochlear muscles of the eye,
the epiglottis, the bandages which tie down
the tendons of the wrist and instep, the slht
or perforated muscles at the hands and feet,
the knitting of the intestines to the mesen-
tery, the course of the chyle into the blood,
and the constitution of the sexes as extended
throughout the whole of the animal creation.
To these instances, the reader’'s memory will
go back, as they are severally set forth in
their places ; there is not one of the number
which I do not think decisive ; not one which
is not strictly mechanical ; nor have I read
or heard of any solution of these appearances,
which, in the smallest degree, shakes the
conclusion that we builc!_. upon them.

- But, of the,greatest:part of those, who,
either in this book or any other, read argus
ments. to prove the existence of a God, it
will be said, that they leave off only where
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tude, or fix itself down to the in;restigatiow
of particular divisions of the science.” - And
in either case it will rise'up from its occupa-
tion, possessed by the subject, in a very dif-
ferent manner, and with a very different de-
gree of influence, from what a mere assent to
any verbal proposition which can be formed
concerning the existence of the Déity,' at
feast that merely complying assent with
which those about us are satisfied, and with
which we are too apt to satisfy ourselves, will
or can produce upon the thoughts. More
especially may this difference be perceived,
m the degree of admiration and of awe, with
~which the Divinity is regarded, when repre- -
sented to the understanding by its own re-
marks, 1ts own reflections, and 1ts own reason-
mgs, compared with what is excited by any
language that can be used by others. The
works of nature want only to be contemplated.
When contemplated, they have every thing in
them which can astonish by their greatness:
for, of the vast scale of operation, through
which our discoveries carry us, at one end we
see an intelligent Power arranging planetary
systems, fixing, for instance, the trajectory of
Saturn, or constructing a ring of two hun-
dred thousand miles diameter, to surround
his body, and be suspended like a magnifi-
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joints of its antenna, are as highly wrought,
as 1f the Creator had nothing else to finish.
We see no signs or diminution of care by
multiplicity of objects, or 'of distraction of
thought by variety. We have no reason to
fear, therefore, our being forgotten, or over-
looked, or neglected.

The existence and character of the f)eity,
15, 1n every view, the most interesting of all
human speculations. . In none, however, is 1t
more so, than as it facilitates the belief of the
fundamental articles of Revelation. Itisa
step to have 1t proved, that there must be
something in the world more than what we
sec. It 1s a further step to know, that,
amongst the invisible things of nature, there
must be an intelligent mind, concerned in
its production, order, and support. These
points being assured to us by Natural Theo=
logy, we may well leave to Revelation the
disclosure of many particulars, which our re-
searches cannot reach, respecting either the
nature of this Being as the original cause of
all things, or his character and designs as a
moral governor; and not only so, but the
more full confirmation of other particulars,
of which, though they do not lie altogether
beyond our reasonings and our probabilities,
the certainty is by no means equal to the im-

































