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TO 

TIlE RICHT IIONORABLE AND RIGHT REVERTND 

Sf-lUTE nl\Rr{lNG~fON, LL.D. 

LORD BISl-I0P OF DURHAM. 

MY LORD, 

THE .falloanng TFork (Jlas l111dertahn 
at ),our Lordjhip's recomtnelldat:'Jn; and, al'Iorlo)1 clll. 
tr 'Illotivts,jor tIle purpoJi: 0/' nzahing tlze l11qJl ':ccepta
h! ere t U Tn leo u I d mall e J 0 r a gr eLl t a 11 ,t imp 0 y, ant be n e· 
fi"t cOl1jerred upon me. 

It lilay be unnecllary. J'el not, ptrhap5. quite irnptrti .. 
nent, to fiate to )'our LordJhip and to tlie rtilder, the 
j~vercl l,lc/ucenlents that Izave I~d lne once nl{)re to ,h~ 
prtjs. 1 heL/'avor 0/ my firjl and tver /zonofcd patron 
had put JiLC liZ pojfejjioll oj'~/iJ Izberal a provifion in Ih~ 
church, as a&u1ldant!y to !atisj'y 'Iny rl'ant-f, and lnuc/l, 
to exct'ed In)' pretel!/ions. Your Lorc!l!nj/s 1nuu!fi'ctll(~"t 
in £onjunEtioJl with tJzat of,fc}l;l~ othtr (Xfrllent Pre
lateL ~L'Iz{) rc/,;ardetI7ny jervifcs lllitk tIle partiality lvit!!' 
UJllich your 141ord/llip -:l'as p!tqftd to confider thellt, hrzt/z. 

ji.rlcC j-'tlc{fed me ~n t'cc!~Jiqjlicat jz'tuations. 7nOrt tlLan 
{Idequate to eve,y ob.jcEl tj"reaJonable al1lbitiOll. In the 
111etlll tillle, a 7:JJeah, and, d late, a painfulltate o/lzea{th, 
a'eprived 11ZC oj' tIlt power ~f" d,lJ2ha rgin(ij tlze dutit,,· oj' 
'lnyJtation, in a lIzanner at all lUI/able, tither to Iny,Jtl,,/~ 
0/ thqft duties, ~r i~ ~j 1!Zojt allXi~~I l~)if/li~~' cOl1c~rn
'In(~ them. lYly znabzl2ty Jor the puvllc junf120ns rj ~y 
p"~i~t7J-'on, aJnong,fl otlu~r conjtqutnceJ. leJt 1JIC 1nuc/l at 
{7fur(. 11tat leifure lJ}as not to be lqjl. It u as only 
iIi JJl)' }lady that I could repair my dejiciencics i!l tl:~ 
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pali/ions lihe tlze(e are placed in hi.~!l and i'!J111CllC l:nJr 
flatio12s. Such 25 the ./incere jUdfJllltlit U1Zlfh 1 h IV,~ 
Llor/ned oJ.your l:ordJllip's char.i:ler, and 0/ its jJublic 
value: lny pe~jonat oblzgatlons 1 call 17cvtr .for;jet. 
Under a due ./cnJe 0/ both thde con/t·dc'ratl6J1I f, 1 b~J.f 
leave to jul:.;'cribe mjje!f~ with great rdi~t'L~l anti gra/t
tude, 

lVly LORD, 

l'"our Lordjlzip' s Jaitliful 
J11ld lnojl devot:d jerv:~llt, 

'i\TILLI~\~1 p f\LE1~. 

B!j1z01~ T f"earlnouth, 
July, 1802. 
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NATURAL TI-IEOLOGY; 

()R, 

E\TIDENCES OF TI-IE EXISTE~Cl~ J\!\D 
.~l"'l~RIBUTES Oli l"~IE DEI'rY, COL

Lr~CTED :Fl{O:\/11"'I-I~~ APPEl\R. 
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Cl-IAPTER I. 

S T &1\. TEO f THE i\ R G l~ ~\'l E ~ T • 

I:-l crolling a heath, fuppofe I pitched my fc:)~ 
agdinft aJ/one, and were a{k~d how the Hone Ca!l1~ tu 
bet b e re, I In i g h t po fIi b 1 Y an [\v e r, t h d t, tor any t hi n g 
1 kne\v to the contrary, it had lain there tor <:vcr ; 
nor _ \vould it perhaps be \~el y cary to thc\v the ab .. 
furdityof this anfwer. But fuppofe I had found a 
u'atllz upon tIle ground, and it fhould be cnclui·ed 
ho\v the \vatch happened to be in that place, J {llouid 
hardiy think of the anf"ver \ovhich I had bet'ore gi \'en. 
that, for any thing I knc\v, the \vatch nlight have dl. 
\vays been there. Yet, '-vhy f110uld not this anf\ver 
feryc for the \\; eltCh, as well as tor the HOlle? \Vhv is 
it not a~ admiilible in the fecund cate, as in the firfi ? 
r--'or this reafon, and for no o:her, viz. that, \\,hen \ve 
come to infpea the \vatch, \\'e perc~i\'e (\yhat we 
could not difcover in the {lone) t~1at its feveral parts 
are f!'":!lneu and put together tor a purpofe, e. g. that 
they are fo formed and adjufied as to produce mo-

B 
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tj 0 .', and t 11 a t rr10 t ion for (' g (j Lit e d as to po in t 0 U t the 
h?l~r ot the day; that, it the feVCfc.d parts had been 
differently fhdped irom whdt they arc, ot a difierent 
iize frOITI \\!~li:1t they are, or placed aiter any other 
J!~dnner, or In any other order, thC:JIl thdt in which 
they are placed, either no ,nution at all \VOo Jd have 
been carlied on in the machllle, or none \vhilh wouid 
J 1 a \' C ,j n f\ \' ere d the u fe, t i" d t j S no lV f e I ,. e d b \ it, 1 ~o 
re r 1~. 0 n tl p a few 0 t I he p I a i n e fi 0 t 1 h (. ie pat "t s, and of 
the i r li f11 \. e s, a II ten din g too 11 ere f u it: W e fee a 
cylillllrical bllX, containing a coiled eiaHic [pring, 
,\' h i l b, by its end e a v (, r to I f 1 J X it { cIt, t u ( 11 S r 0 U r ~ d the 
box. , \l e n ext 0 1 de r ve a fL: x 1 b j e (b a ill ((11' i f1 cia II y 
\\7}" 0 II g h t for t 11 e f (J k e 0 t fl LX l: r e ) ~-- 0 In nl u n i edt i n g t 11 e 

attioll ut the fpring fronl the bux to tile fu!ce. \Ve 
the n fi n d (l {e r i e sol \ \' h f e J ~, t Let e e tho t \\' h ~ r h cat c h 
in, and clpply to, each otl'er, conduc~ ing the Iljotlon 

t'rvrl1 the tl' 4ee ~o the bah.s nre, and tl onl the balcHl ce 
tot L c P ~) i n t e r ; all d at t b c I~l In e t i cn f', by the fj z e and 
fhape u t (hore \\' hee Is, fo I e~n.dat i nr~ t hCit motion, as to 

,~ ( 

ternlin3te in cdufing ~n illtiex, by an equable auu 
me d fu red pro g t c !Ii 0 n, t () p ,: fs 0 \~ era fl i veil fp a ~ e ina 
gi\'cn time. \\7 c take ~ll)tlce that tbe \\'beeis are nlade 
of bra[~, in order to ke\?p theln "0111 ruil ; die fpl ings 
of flee!, no other nlet~l being fo elan ic ; that over the 
idee of the \\'atch there is placed a glafs~ a tnaterial 
enlploycd in no othtT pal t ot rhe \\'ork, but, in the 
ro(,m of \\~hi(h, it there had been any ether than a 
t r a 11 f pare n t f u b nan c e , the h 0 U reo u ! d not be fee n 
'\vithout upening the C d f(~. 1- his 111CC llalli fm being 
obferved (it requires indeed C!ll eXdrninalion ot the 
inflrllnlcnt, and perhaps fome preyiou, kno\\' iedge of 
the fubjetl, to percieve dnd undelflalld it; but being 
on ee, as \\'C have [did, l.JD fer\"ed and u,~dcrfiood.) the 
inference, ,ve thin k, is i nevi tab Ie; that the \\'atcll 
nlil{l ba\"c had d maker; that there muH have exiHed. 
at forGe time and at iOlTle place or other, an artificer 
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or tirtificcrs \vho for:ned it for the pnrpore \v l\ich 
we find it actually to anf\ver; ,vllo cotnprehcndc,-l 
its c on fir u tl ion, and de [1,~ ned its u i"c. 

I. Nor w·ould it, I l1pprc hend, \veaken t l1e COlle lu. 
{ion, that \-\TC bad nev~r {"cen a wate h lIlddc; t h~t \VC 

had ne,·er kno\vn tin al t i fl capable (If nldkin~ one; 
tha t we ,\vere all ogether inc(! PG~b Ie of e xeC\:lt i ng fue 11 
a piece of worklnaufhip Qurftlves, or of unJerfland
iog in \vhat manner it was pCifo .. nled : all this being 
n~ more than what is true of foale cxquifite rem:7.tin~ 
of ~ncient art, of [olne loft arts, and, to the generdlity 
of mankind, of the more curious produtlions of mod
ern manufacture. ilues one lnan in a miHion kno""v 
how oval frarnes are turned? Ignorance of this kinel 
exalts ouropinion of the unfeen and unkno\vn artill's 
fkill, if he be unfecn and unkno\vn, but raifes no 
doubt in our nlinds ot the exiHence and agency of 
fucb an arti fi, at forne former tinlc, and in f01l1e pljcc 
or other. Nor can I perceive that it varies at all the 
inference, whether the qucftiun alife concerning a 
hurnan agent, or concerning an agent of a diffclcnt 
fpeci~s, or an agent poiTtffing, in fUlne refpeas, a dif. 
ferent n Jture. 

II. Neither, feconrllv. \,\'ould it invalidate our con
cluCion, that the \-""atch -[oInetilnes \vent wrong, or that 
it felJoln \vent exaEtly right. The purpofe ot the 
Inachinery, tbe (lefign, and the defigner, lnight be 
eVident, and in the Cdte fuppoCed \\'uuld ue evident, 
in \\1hatever \\'uy \\'e dccGunted fur the irrc"~uJarity ot 
the l1!OVenlent, df \\~ hether \ve could account tor it or 
not. It is nut n~cCfraI r that a machine be pertert, 111 

d ( } . I 1 1 {.. 1 j\ • " ] , 0: e r t i.J i • e w \\. It 1 \\1 n d t (! C 1 g nit \V d S In a ( c; HI, l e ! i 
neceil'dry, \vhere the only quellion is; whether it \\'ere 
maJe l\'J!h (jSnv deli 'n at ell1. 

Ill." :\01 , t~!irrll'~ ,\yonld it br;nrr any unccrtdintv 
" " : , ....,. " 

" ln10 tne dr:_~tHIlt'l1t, II tnere '\'f~fe a ft\~ p,lrt.~ ot the 
\ \" ate b, c () ! 1 ~~ e~" !l i r: Cf \ V hie h \V l! <.:~) u 1 d n.] t d ire {) \" e r, 0 r o 
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had not yet difco\'rred, in what manner they conduc .. 
ed t() the general eHett; or even fome pdfts, concern .. 
ing \\' h if h \VC C(' \l ~d nut a(certain, \, hether they con
d u (' edt 0 t h .}! e fTt.' t tin a n v m (J nne r \ v hat e \. e r . For I as 
to the fir {t b: dnch of the' cafe; if, bv the lofs, or dif
order, nr decay of the p:n ts in q ueflitJn, the rno\'c
melt t () t 'he \\' etc h \\'ere tc~und in fr.t fl to be flopped, 
or difluJ b~d, or retarded, no doubt \\·uuld remain in 
o 11 r n 1 i n d) (l S tot It e uti lit y 0 .~. i n ~ en! ion 0 t the rep d r t s , 
a h h 0 ugh \ \' C f11 0 ld d he una hIe to in \. e n ~ gel t e the nl an
ncr accordi ng to '\' h ich, or the connetlion by \\' hie h, 
the u~ti!n(tte fff~t1 depended upon their aclion or af
fiftance : and the nlore cornp!ex is the machine, the 
more likely is this obfcu,ity to arife. Then, as to 
the fecond thinrg fuppoftd, namely, that there were 
parts ,,,hich might be fpalcd vlithout pr"judice to the 
lnovelncnt of the ,,,atch, and that \\ie had proved this 
bye x per i rn en t ; the ref u per f] "0 U spar IS, eve n i f \\. e 
\v<:re completely atrured that they \\tcre fuch, \\·oul,{ 
not vacate the rcafoning \rhich \VC had infiituted con
cern i ng otht.;r pJrts. The indication of contri vance 
lelTIJined, ",~i\il rrlpeEt to tbelll, nearly as it \\0" as be. 
fore. 

IV. Nor, fourthly, ,\~ould any man in his fcnfes 
tllink the exifiencc ot the \\·atch, \\·ith its variolls 1l1J
chinery, 3ccountt'd for, by being told tha it was one 
out 0 f P u !Ii b lee l) tIl bin at i 0 11 S 0 f m 1 tel i a 1 t u r m s; t hat 
'\~ hatever he had fuund in the pldce \\~here he found 
the \\·atch, mufi have contained forne internC:!i con
f1.~uration or other; and that this cunfigur at ion n!ight 
be the ilru8urc no\v exhibited. viz. of the WOt ks of 
a \\. (itc h. as \\ye II as a di ffercnt firuEt u r e. 

V. Nor, fifthly, \vould it yield his enquiry more 
fJti~ fdElion to be an [\\-ercJ, that there exifled in things 
apr inc i p ! {~ 0 ford e r, w hie h h d d d i f po red the par t S 0 f 
the \\'t!~ch intu their prefent form and fituatioll. I-I:: 
n'~ \·er kn~~.r a \\ cl:C 11 nlJde by the princi r~c of 01 dcr ; 
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nor C~! n 11 e e \" en for :"!1 to hi tn f c ! fan i rl c a 0 f 'v h:.1 tis 
Ine.lllt by a l1rinciple ot orclcr, diHlntl hOIn the intel. 
llll e 11 ~ e 0 f the \\1 ate h - r n il k e r . 

°,"1. Sixthly, he \\'ou}(i be furprifed to hear, that 
the rneChdl1ihll ot tLe \vdtth 'A·~S llO proal of contriv. 
d n c <. \ () n I y a 1110 t i vet 0 i n (l U Let he II) i n d to f hI n k f 0 : 

\ Y I I. j\ n d not I e fs fu r p ) i fe d to be info lIn cd, t h ~ t 
the \\' ate 11 in his hdnd \-V!lS nothi ng Inore t han the re
fult of t bel cl \ V sot 111 eta I! i c nat 11 r e . It is ape r vel fi on. 
of lan,~uage (0 affign any Ll\V, as the efficient, opera
tive, caure of any thing. l\ Idw plcfuppofcs an agent; 
lor i tis 0 n I y the n 1 0 de, ace old i n g to \\1 hie han (i g en t 
proceeds: it implie.~ ,1 po\ver; h.JI" it is the older, 
a(coIJin!~ to \",hich tbat pov;cr aljs. \~\'ithout this 
a p { n" \'" i t 11 0 U t t 11 i s po \V c r, \ \' b i c h arc bot 11 din i nEt 
•. J .., .., , ~, 

110:11 l~[elt, the ({llLJ docs nuthlng; IS nOtldf\:';. '1 He 

~ x pre fii 0 n, "t he 1::l \ \.i 0 f 1'n c t cd lie nat u r e ," J llti \' fn u n d 
fi J ;j n ge a 11 d h a r fh to a p 11 i 1 0 fo phi c e (l r, but i t fee m s 
q II i 'e- tiS j u fiifia h!e as [orne othei S \V 11 ic hare !110re fa

nli:iar to him, fuch as "the la\v ()f ve~~cL!ble Yl;:!ture,'" 
" t 11 C ) J \ V 0 ~ ani I n a 1 nat 11 r c ," 0 r i n dee d (i:) " the 1-1 \V U f 
ntlture" in gcneLtl, ,vhen dffiglled as the c3uf"e ot 
ph~r.oincna, in eXl'luliun of agency ancl power j or 
\.'blll it is fubHitured into the place of th~Ie. 

V 11 I . 1\ e It her, 1 all! y, 'tV 0 U 1 don rob fe! \. C r be c1 r i v .. 
en U l ,t 0 i h! s con c I u f1 0 n, 0 r from 11 i ~ c () !} [1 d ~~ nee i nit ~ 
truth, or bt:ing told that he kne\v notbin~ at dll about 
the 'Batter. tie kno\4.,s enough lur hi~ argulnent. 
1-1e kt:o\vS the utilit\· or the end: he kll()\\'S the rub .. 
f c rv i e n c y and ad d p"t dt ion 0 f t 11 C III e an s to the end •. 
rf he re poi n t ~ he i n g k IJ. U \ v n, his 1 g n \) ran ceo tot! 1 e r 
puinTs, his rloubt~ concerning uther points, afr~ct not 
the eel tdinty of his lcafoni ns. '"rhe con[c ioufnefs of 
kno\v ing i i ttle, need not bcg~t a diHrufl of that v. hilll 
he does kno\v. 

B2 
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C 1-1 4~P':fER II. 

STATE OF THE ARGUl\:lENT CONTINUED. 

SUPPOSE, in the next place, that theperfon, who 
found the \vate h, f]1oU 1d, at tcr [orne tirnc, difcover, 
that, in addition to all the properties which he had 
l1itherto obfcrved in it, it pofIcifed the unexpected 
property of producin~, in the (ourfe of its Inovement, 
an 0 t h ~ r \\. ~ t c h li k t: it re 1 f; ( the l hi n g j s co: lee i \" a b 1 e ;) 
that it contained \vitlull it d n!eChdnifln, a lyllern of 
parts, a mould tor in Hance, or a complex adjufl
ment of laths, files, and other tools, evidc~ltly and 
leparate1y calculated for this purpofe; let us enquire, 
\vhat effea ought fuch a dlfcovery to I1dve upon his 
former coneJu{ion ? 

I. T be fi 1 n (' {fe £: 1 \\' 0 U 1 d bet 0 inc re a f e his ad n1 ira
tion of the contrivance, and his conviElioll of the 
conf~lnltnate fkill of the contri ver. \Vhether he re. 
gard~d the objctt of tl:e contrivance, the di Hina ap
paratus, the illtricate. yet in Inany parts inte:ligibJe, ~ 
mcchanifJn by which it \vas carried on, he would per
ceive, in this ne\v obfervation, nothing but an addi
tional reClean tor doing \,,~hat he had already done; 
-for ref e 1 rill g the C I} n fl r u Ei ion 0 r the \ V ci t c h to de rt g n , 
and to fuplenle art. If tl~dt conHruFtion uitlzout this 
property, Of, which is the falne thing, before this prop
erty hdd been noticed, pl uvcd intention and art to 

lla';'e been enlployed abol,t it; Hill mOle Hrong \\'ould 
the proof appear, wben he catne to the kno\vledge of 
t 11 is f u rt Ii c r pro pert y, t 11 e c r 0 \V nan d per fe a ion 0 fall 
the; eft 

II. He \voulcl refleft. that thOUt~h the \\'?atch before 
llirn \vere, in Jolllt .j~';lJe, the maker of the ~'atcht 
,vhich \vas fabricated ill the COl~i fe of its mo\-ements, 
yet It \va.'. in a very di fftrent renfe f; on1 that, in WhlCh 
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a C3rpenter, for in fiance, is the rna !\.er of a r hai r; the 
author at" its contrivance" the caufe of the reLttion of 
its parts to their nfe ,"Vi {h ref peel to t he ~e, the fir It 
\vatch was no caufe at all to the fecond: In no fuell 
fenfe as this was it the author of the conRitution and 
order, either ~)f the pal ts \v hie h the ne\v watc h con .. 
tained, or of die parts by the aid and inllrument3lity 
of Wh1Ch it WdS produced. We might puffibly fay', 
but w j t h g rea t 1 at it II d C 0 f ex p re m 0 n, t ha t a it r e.it tn 0 t 
,vater ground corn: but no latitude ot expreffion 
,,,auld allo\v us to fay, no firetch of conjeEture could 
lead us to think, that the fiream of wdter built the 
mill, 1hdllgh it \vere tc!0 ancient for us to kno\v \vho 
the bu i 1 {ler \AJ JS. \\th.!t the iiredlll 0 t' \\'J ter does in 
the affd1r, is neither l110re nor lefs thall this: by the 
applicatio~ ot an unintelligent inlpulic to a mcchan
ifm pre\'ioufly al r(!ngf.xl, arrc.tnged independrntly of 
it, and a~ranged by illtelligence, dn effect is produced, 
viz. the corn is gl lJund. But th~ effett refults from 
the arrclngerncnt. l-he rOt ce of the Hredm Cdnnot be 
[aid to be t ~-!e cau fe O~~ author of the effctt, it ill lefs 
of the arr3li~elncllt. linderHanding and plcin in the 
fur m ,/ltio11 0 t tbe mill \\'ere not the Jel s necef[dry, for 
any fbarc \vbich the ·~~ater has in grlnding the corn: 
vet is this f11:1re t:Je fanlc, as thdt ,vhich the \vatch 
./ 

\vould have contribuled to the produBion of the new 
\\' at c h J up u nth e [ up po f1 t ion a lru nle din the 1 an f t! C -

lion. l"'hcrct(l!c, 
III. Though it be now no longer proLable, that 

the i ndi viciucd \V,licIt w hi c hour ()blerver had f()~:nd 
was In ad e i tll me J i ate 1 y by the han dot a n art i fl c e r: 
yet dotll nut t11i~ alteration in any \vde afiett the in
terencc~ thn ail a~·t: fi ,:cr had bce,~ 01 ig i nally C In il roy .. 
ed and COLcerncn III the prcduttl.nn. The argulnent 
troin d;-.:fi}.!i"t rem.:!ins as it \V~s. r .. lc1rks of JeliJn and 

~~ ~ 

conti i v dl~CC are no tlh .. lle «\". counted tor now, tl: an 
they ,rere b:::fole. In the fame thing, \ve may a~ 
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for the caur~ of different pr~)pel ties. "" e n1ay ant 
for the caufe of the colOLlr ot a budy, of its hardncfs, 
of its he at; all d the [e c a u [e ~ m d}' be a II (It He r e n t .. 
\Ve are no\v diking for the caufe of that fubferviency 
to an uft. that relation to an end, which \\-Ie have re. 
mdrked in the watch betole us. Nd anCvver IS given 
to this qtlefiiun hy telling u~ thdt a preceding watch 
prod uced it.. l-'here cannot be defign \vitl"lou t a de. 
figner; cOlltrivC!l1ce v.ithout a contliver ; order with. 
out choice j aJ rangeulent, without any thing capa
ble ot all anging; [ubf~rviency and relation to a 
purpofe, without that which could intend a purpnfe; 
means fui~ab1c to an cnd~ and executing thclr office 
in aCCOlll pI! (1) i ng that end. \\'ithout the end c\'er hav. 
ing been contemplated, or the 1I1eal1S accoITl1110ddted 
to it. A fran ge 111cn t, di f pofi tiun u f parts, f u b ferviel:cy 
o i lTl e d n s to d n end, r e 1 J t i uno tin H J U In e n t s to d n u fe, 
imp 1 y the p , tIe nee 0 r in t e i I ; g e tl c e and nl in d . No 
one, thc-rei{lre, can r;:t~iundll\ believe, that. the inren. 
fi b J e, i Il a 11 in 1 ate \'\' ate h, fl 0 n 1 \V b i c h t 11 e \ \' a i c h he for e 
us i i [u <: d, \'\' a s the p r up ere d U r ~ 0 t the f nee han i [I n \ve 
[0 nluch adlll!re in it ; could be tl uly f'u:d to have 
connru~ted the iniirurnent, di!pofed its' parts, a!fign
ttl dh .. '!r office, dctero!ined their order~ aclion, and 
mutual dept'nrlency, C<'HTlbiHed their fevel rtl nlotions 
into one J efn h. an r1 t hJ.t a 1 [0 a refult connett ed \\9 itll 
the ulilitlcs ot other beill:]s. All thele propeltics, 
thC;·ttole, arc as rnuell undccounted tor as they \vcre 
before. ' 

I 'v'. Nor is any thing gained by funning the dim. 
e 1.1 I : y t U t the r b a c k, i. e. by fu P P (l fi n g the \V d t c h be. 
tun .. us to ha"e hcen prcddced by dilotber \"·atrh. tbat 
frOl11 a h.)rlllCl, and [0 011 ludcfinilt.:!\'.. Our g(}!ng 
hac k e \. e r fo tar b i i ~ g s u, no n e a I e r t d t h t' 1 c a fi d l g r e e 
of fdti~tdttion upoa the fubjett. Ci/nlrivance!s HtII 
unaccottItted :or. \/Ve n iii \\'ant d [Oiitr i VeJ • A de. 
iignlng mind is n~ither fupplied by this fuppoiition,. 
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nor difr)enfcd ~\'ith. If the diffirulry \\'ere dirnilliOl
t>1 the tur\h~r \\ri:a \\'ent back, b:.r going back inrlefinite-
1 r \\' e In i g h t c XiI a u fi i t. And till sis the 0 n 1 y Cd fe to 
,\~ h i r h t his fo 1 tot red ron i n g d}J P ) i c s . \ V her e the rei s 
a tc n den c v. 0 r , as wei n c ! e d ret he nun) he r 0 r t e r m s, 
a continual approach to\vJrds a lirnit,l there, by [up
poring the number of terms to be \vhat is called in
finite, \\~c rna \' concei \'e the ) i rn it to be attal ned: t ut 
\vhcrc there IS no fuch tendency or approach, noth
ing is e(f~Eled by lengthening the feries. There is 
no difference as to the point in quellion t (whatever 
tl1C1C tnay be as to 1l13ny points) betv.recn one feries 
and another; between a feries which is finite, and a 
f t? r i e s \v hie h j sin Ii nit e . A c 11 a in, co 111 po [e d 0 fan in ... 
finite numberof links, can no more fupport itfelf, theiR 
a chain compofed of a finite nurnber of links. And 
of this we are aflured, (though \ve never can have 
t r i edt he ex per i men t) b t' C d U fe, by inc rea fi 11 g the n u m -
be r 0 r 1 inks, t r 0 nl ten for inn an c e to a hun d r c (1, 
frorn a hundred to a th,)ufand, &c. we mdkc not the 
f111Jllcfl approach. \ve obfcrve not the frnalleU tenden
cy, to\vards fel f .. fu pport.. There is 110 difference in 
this rcfpecl (vet there tnay be a great difference in 
fcveral rcfpcEts) bet\vcen a chain of d greater or lefs 
length, bet-.vcen one chJin and another, bet\vecn one 
t {I ~ tis fi il : tea n c: () net h 1 tis in de fi nit ~ • '[ his very 
tllUC h rcfc!nblcs the c~-dc be iorc u~. '"fhe m Jchi net 
\\' hich tve are infpccting, oernun Hr,:\tes~ by its con
n r u t-l ill n, C {) n t r i v (1 nee and de Ii g n . C. ( ) L \ 1 i \" an c e In u it 
lhive hdd a contri\"~r; dc[ig~l, a dcfIgncr; \vhethcr 
the tnachine ilt1:11edia t cly proceeded from anl)thor 
111=lchine, or not. 'fhClt circurrlUance alters not the 
caCc. Thdt other rnac hin!! rnav, in like manner~ have 
procee~crl froIll a former ITlachinc: nor does that alter 
t~le cdfc: contrivance nluft hJ\~c hJO a contriYer. 
Th~t ioriller one fro!n Gn~ prcc~ding it: no alh rdlion 
frill: a (or~trivcr is £lid necefLlry. No tcnd~acy i~ 
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perceived, no approach to\vards a d!minution cf t};:s 
nerelIity. I: is the faloe with any and every fucct:f .. 
lion of thefe nldchines; a fucceffi()n I)t tell, ot a hun
dred, .ot a thoufand; ''\Ii t 11 one feri(.'~ as with anoth
er; a feries which is finite, tiS wlth a [cries \A/hieh is 
infinite. In whatever other refpetis they may differ, 
in this they do not. In all equally, contrivance and 
defign are unaccoulitert for . 

. 1" he que 1l ion is not {j In ply, H 0 \\7 cam e the Ii r ft 
watch into extftence? which qncHit,n" it may be pre. 
tended~ is done a\\lay by fuppofing the relies of \t\yatch .. 
es thus proouced from one another to have been infi. 
nite, and confequently to ha\'e had no fuch.f£~fl, for 
which it \va:-\ neceHdry to provi~e a cdufe. 1"'biS, per
haps, would have been near1y the Hate ot the queHion, 
it nothing hid been betore us but an unorgClllifed un
mechaniied, fubflance, ,vithout mtllk or indictltio~ of 
contrivance. It might be difficult to {hew that fuch 
f u h it a nee co U 1 d not h a vee x 1 He d t r o!n ct ern it y , e i t her 
in fu c celt ion (i tit \ V ere p 0 (fl b ie, 'A' hie hIt h i 11 kit is 
nut, tor unDrganifecl budies to [pi in~ frorr) one anoth. 
er,) or by inciividu(d perpetuity. Hut that is not the 
qUtilll)n now. l~o fuppoD.: it to be fo, is to fuppofe 
that it made no diffelf'ilCC \\lhether we hetcl found a 
\v a t ~ h 0 r d it () n e. As it is, the n 1 e 1 d ph)' f1 L sot t 11 (! t 
que it Ion 11 a \' e 11 0 P Lt ce; fl': r, i nth e \v ate h \" h ' l h v: e 
,! r e t~ x d III in i n g ~ d r ere en con t r l van r e, d ~~ fi g n ; an end, 
a PI.;I pore; n1caus for the end. adlptatiun to the PUf

F 0 {e. All d the que Hi 0 n , w hie It i Ire fi {t i b 1 y pre fIe s 
UPC)ll our thoughts, is, \.vheilce this conti iVdnce and 
deLign? l'hc thing req .iled is the inten(iing Inind, 
t he ad (.q) t 1 !l g : ~ all d, ' he i 11 ! e 11 i g en (e b ~ 'v hie h t h ~ t han d. 
\,,;.s di I etfeJ. 'l'his q Hi-' Hion, th i s demand, j s not 
fh a ken 0 f f~ b v i n ~. : e a h 11 ~ a n u tTl t; e r () I L ~ c c e !1 i () n 0 f 
fubHdnce~, de~tl~llte ot . there Oto~'·eltics; n~ir t!le . 
n10Je, by illcrt.=e:ding th.lt flu:nb·::: tq inIiilitv If il1)~ 
[~\id, that, ll!.'1;, .. n the rllppol~ti.)n 0: one '~'a:ch ~)C.l! _~; 
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produced frnm another in the cour[e of that other's 
mOV~lllei1ts, and by 11lCdnS of the Inechauihn \\'ltbin 
it, \Ve have a c~ufe tot the \vatch in my haud, \,iz. 
the \\' ate h fro m \ v hie hit pI U C C e d ed, Ide I) y, l bat for 
the delign, the contrivance, the i ui tdL,)enef~ ot 1l1CanS 
to an end, the adaptdtion of inHrull:ents to an u{e (all 
",,'hich we difcov(~1 ill the \~atch.) \ve hdye any caufe 
\\'hLJtever. It is in vain, theJet('re, tu afIign (j {cries 
ot fu<:h cau{e~, Of tu allcdge tbat a [trlfs l1!dY be car
lied back to iI,fin1t\ ; tl;1" I du n{Jt adllJit that \\re ba"e 
yet any caull~ at all ot tht" p}l(£f1Ulnelld, If ill h. fs dny 
ferles of Cdufes either finite or infinite. .t-lelt~ lS COll
tr~vance, Gut no contrIver: pruuis ot defign, but no 
defi~ner. 

\'. OUf ohfervcr \vouId further alfo TC. fJ{ 8, fhat 
t h C" II j a k e rot the \v ate h be i-t.Jl eli i 111, \ \' d s, i n I rut ball d 
realt ty, the nla ker ot every wate it pi ori uced t f orrl it ; 
theft: beil1g no diflerence (except thdt- dH.~ idltCr n~(llli
feHs a llHu-e exquifi~c {kill) bt.:t\-\'ecll the 111aklng of 
another watch \\.' Ith his o\\'n h(jnd~ bv tbe nH~dld1l0n 
uf tilts, laths, chirels, &c. and the diipufing, fixIng, 
a r Hi in fer t J 11 g, 0 t the {e in H r u rn e n t ~ tor 0 t () tl H~ I ~ t q III V -

aJelH to then), in the body ot the "'-'dtch alrt>ddy tlJdde, 
in fue h a manner, as to tor m a ne\v \\Fatch ill the courfe 
of the tnoVenlents \\' hich he hold given to the old one. 
It is only working by one fet ot touls, inftead of 
anOl her. 

'lite cone lufion \\' hie h the jirjl exanlination of the 
'vate h, of its \vor ks, confir ucuon, and move 111en t 
fuggeHed, was, that it Inun have had, tor the caufe 
and author ot that conUruttion, (In artificer, \\' bo un. 
derfiood its mechaniftlJ, al~d rlciigned its ufe. l"'his 
conclufion is invinc!ble A JfJ'ond exarr:lnation prc
rents us with a new djfcovelY. Tbe \\·atch i~ tuund, 
in the courfe 01 its movement, to prudurc unl1thcr 
\vatch, fimilar to itfelt: and not oni) [0, but ~'e per
~ei\'e in it a fy fiem of organizaticn, fe.parately calcu-
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lated for that purpofe. \Vhat effe9 \vould this dif
covery !lave, ur ought it to have, upon our fortner 
in ference? What, as hat h alreddv been fald, but to 
increafe, beyond lneafure, our adnlir3tion of the f]{iiJ, 
\vhich had "been employed in the tornlation of fuch 
a machine? Or fllall it, inflead ot this, aU at once 
turn us round to an oppofite co'.,ciufion, \'iz. that no 
art or {kill \-,hatever hl1s oren concerned in the Luli-
11efs, although all other evidences of art and Iki II re
rrlain as they \\·ere, and th!s lei{l and fupren.e piece of 
Clft be now a(!ded to th~ re fl? Can 1 his be nlaintaill
ed without ahiurdity ? Yet this is atheif,l1. 

CI-Il\PTER III" 
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1 .... H 1 S is atheifm: [or every indication of {'ontri\'. 
f:t!lCC, e\~ery mallif'eflation ot defign, \\'hich exiHed in 
1he ~!atch, exi H~ in the \\'orks ot na'ure; \vith tile 
d i ff ere 11 C (', (I nth e fi d e 0 f n eH U r e, () t be in g g r e (1 t era n d 
Jnure, and 1L~lt in a degree \\:hlch exceeds aU COnl
putation. I tDe:lll t:ldt the contrivances of n;~tule fur .. 
pars the cOIltr!\-aucts ot ?it, in the complexity, fub .. 
tlety, ana ell ~ !ofity ot the mechaniflTI ; d nd U 111 more, 
if poffible, c10 the\) gu beyond tllem in number and 
variety : yet, i 11 a n1 uhitude of cafes, are not Iefs evi .... 
dent Iv II1Cchi.!nical, not lefs evident Jy contriv£!nces, 
not l~rs ev!oently acconlmodated to tlieir end, or fuit
cd to th~ir p{llce, than are tbe nlofi perfect produc
t ion S 0 f h u n1 J n ill g en u i t y • 

I kno\v no better rneth(.d of introducing fo large a 
fu b j e (.1, t h () nth a t () f c () m par i n g a fi II g 1 e t bin g Vv it h a 
fi n g let hi Jl g ; an eye) tor c X a t 11 P I € , \ \" it hat e 1 {' fc 0 p e • 
As far as the examination of tlle inflrutncnt goes, 
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t here is t> reci f ely the ra 'He pr:)of t h ~ t tile eve wac;; In :lde 
tor vi {i(·Hl, as there is that ·the telefcupe ~'as nlJde for 
ani {ling it. 1"hey arc I11ade upon tie {dme prinel. 
pIe s; bot h be i n ~ d rlj u (l edt~) t iI c I a \V s b V \ \' hie h t 11 e 
tran frni fIlan and refraEt ten of rays of ) ight are regu
Llted. I fpea k not of the (jri~ in of the Id \VS t benl
f..:l\"es; but, fuch J;;P.vs bc:ing fixer, th~ con::ll1~tj()n, 
i n b () the 1 r e " is ad l pte d tot he rn . F ( ) r inn.1 n · . e ; 
thc~e ~a\v's reg'lire, in order to produce ,he f;)lnC eff:Et, 
t h (l t \ It era V S 0 f Ii!! ~ 1 t" i n D ~ . .d h n ~r fro tTl \va t crt : 1 t () t It e 

" '.1 r (~ 

eve, fhould be reb atted by a Illnre convex f"llrface, 
tfleU) \VllCn it p:1Hes out of air int:.} the eye. Accord .. 
i n.~l y \VC find. th<lt the eye of a fi fb, in ,that part of it 
called the crylled 1i ne ienfe, is much rounder than the 
e~'e of terreRrial rtIlinla!s. \Vhat plainer In'lnifefta
t 1 'J n 0 f . n e fj gn can the reb e t hd nth i ~ d i ffe re nee ? 
\\,"h<1t could a rtlf-ithetnatical inflrUlllent.,11aker have 
dune IDorc, to fhe\v his knowledge of his principle, 
Ii ~ '" d ?pJicdtion 01 t h"t kno\~ ledge, his f uiti ~1 c; of his 
Tn e d r ! s to his e ni; I \ vi Il not fa \' t u d i r p L} Y the com. 
rJ~S or exc 'lIenC)l ot his H\.ill (lnd art, tor in th:~~r~ all 
CUin pdrifon is indecorous, but to te H i ty cou n fel, 
choice, conficleration, purpofe? 

, 1\) rome it m ly a ppear a difference fu ffi '~~icn t to 
deflroy all tlmiliturle be,\,veen the eye and the tele
fcope, that the one is a perceiving Ot gan, the other an 
ulJperceiving infirument. The taft is, that they are 
bot h in firu:nents. And, as to the Inee hanifrn, at leaR: 
as to mechanifln being empioyed, and even as to the 
kiud of it, this cirClltufiance variC's not the analogy at 
3! l. ~~or obferve, \y hat the con fiUi.l' ion of the eye is. 
It i~ necefldry, in order to pruduce diltina vifion. 
that dn image or piBure 01 the o~jea he f{)rmed at the 
botlua! ot the eye. V\t·hence thJS nece1Jity arifes, or 
how the picture IS conllt:t:led with the fenfation, or 
contrib utes to it, it tnclY bt~ ~L fficult, nay ",'e \~ill con
ieis, if you pieclfe, impoffiuie ior us tv fearch out.-

C 
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But the prefent quefiion is not concerned in the en
quiry. It mdY be true, that, in this, dnd in other in
itances, \\'e trace nlechanical contl ivance a ce rrain 
\\' dy ; Clnd that then we come to {omethi ng \v hich is 
11Gt rnechanical, t'f w hieh is in rerutable. But this at'. 
fltls not the eel ta1nty ot our invefl igation, as far as 
\\~e hcive gune. 1~he difference bet\"\ cen all animal 
and an autumatic Hatue, conhHs in this,-that, in 1he 
aniJnaJ, \\'c trace the n~ecbanirln to a certdin point, 
and tben Vie are flopped; either the mechanifrll be
t'oJning too fubtile for cur difcernnlent, or fomething 
('I e befide the l:no\t\'n Ja\vs of Dlechaniflll taking 
p lac e; \vhereas, iu the autolnaton, for the compara
t;,·,oly few nlotions ot \\,hich it is capable, we trace 
1 he :r~cchanift11 throughout. But, up to the lilni t, the 
! {\:!fO!'iing is as clear and eel tain in the one cafe as the 
ether. In the exatuple before us, it is a matter of 
(e:"taintY t bccaufc it is a nlatttr \vhich experience and 
t~f . , il 1 'f . f' . 

cu~ervdt!On {ie!nO!1tlrat~, tn;;t tnc lorrndtIon 0 an Jm .. 
C1~T~ at 1 he bOHt:rrl of the c'\ e !\ !1(-C'e.ildrv to pertect vi. 

I~ ~ J 

Iic.'n. 'The i 11: age it r~it C dtl be fh e\\"I1. \\Thdtever 
aiIccis tLe diltiht~·tlit {'s or d,e ilnJge, affects the dif
tin C 111 e f S 0 f t 11 e \; ~ {i 0 ~ 1. '1 ' b e fo, n 1 ~ t i 0 11 t b e 11 0 t f u c h 
a:l in~age beiug Ilt:Ct·Uiuy (no 11latter ho\v,) to the 
fen fe 01 fig I1t, cino h) tbe e XCI eife () t thclt fen Ie, the 
a p para t usb Y \\d 1 ! chi tis for ro e dis con H r u cl e d a 11 d 

Put tOlTe,ht"r, not only ,virh infinitel}' nlore art, but 
~, . 

llpcn the fclf-fc~rr~c FriIlCipi('s l.lf art, as in the tele. 
fcope or the camel a obh.:ul d.. l'he perception arifing 
from the ImJge lnay be Luu out of the quefiion: tor 
the p r or! u c t tv n (; f t t ~ e j rn :: g c, • he fc are ill fl rUIn e n t S 0 f 
the faIn,_ k.llCl. l·he end i~ tlie {dzne; the Ineans are 
the i.-tn~('. "J'he purpof"e in both is alike; the con .. 
triVIAtlt e For c)ccl!mplilhiiJg that purpofe is in both 
altkt. "fhc lcn[cs (i1 tlle telefcopc lI and the humours 
01 tLc · \"e hear Cl cotnplcte refetnblance to one anoth
er, III ,helr figure, tllcir pofition, and in Illeir po\ver 
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over the rays of I ight ~ viz. in bringi ng each pene i I to 
a point at the right diHance flom the Jellfe; n~tnclYt 
in tIle eY~t at the exatt place \v here the tnt Inbrane is 
fpread to receive it. I-Iuw is it poffible, under cir
curnficlnces at fueh clore affinity, anll under the ope
rationat equal evidence, to exclude contri\yance trom 
the one, yet to acknowled~c the proof of contrivance 
having been employed, as the plaineil: and clearefi. of 
all propofitions in the other? 

1~he refemblance between the t\\'O cafes is nilt 
Jnore accurate, and obtains in more points than ,ve 
have yet reprefented, or than \ve are, on the fira view 
of the fubjea, aware of. In dioptric telefc~)pes there 
is an ilnperteElion of this nature. Pencils ot light, in 
paHing through glafs 1ellles, are feparated into dIffer
ent coJours, thereby ti nging the obj~'Elt efpecially the 
edg~:, ot it, as if it \VelC v,c\ved through a plirm.
To correa this inconvenience had been lung a defid
eratutn in the art. }\t IdH it came into the nlind ot a 
fa~~ciou5 optician, to enquire ho\v this matter ,vas 
n 1 a Jl a (f t' dIn the eve; ill \",,: hie h the r C VJ a sex at t ) y the 

(., 4 . 

fame ddnculty to contend \\7ith, as in the telefcope. 
!Iis obfervation taught hun, that, in the eye, the eVil 
,vas cured by c0l11bining together lenfes cornpofed of 
different fubIlancc~. i. c. of (ilbHctnces \vhich polfe£[. 
ed d i ff e ren t ret ra ~l in!! p 0\ V e rs 0 u r art i il b 0 r row eel 

r:J 

from thence his hi n t; and prod need a correct ion of 
the de fe a by i rIl iLl tin g _ ! n g 1 d lie S In ~ de fro rn d! ff e 1 en t 
materidls, the efr~Ets c r the different hu!nol.~rs through 
\vhich the rays of ii[rht p(!fs before thev reach the but-

L) ~ .I 

tOln of the eve. Could this be in the f,'C \\"itbout 
purpo[c, \vhi~h fuggeUed to the optictan tt~l! oaly cr. 
ieEtuai IneJ~S uf at~;.11ning that purpofe 7 

But t u It 1~ c r; the! caT eo! her poi n ~ S , n t)t f 0 m u c h 
per hap s () t fi r! t 1 r e re rn b 13. nee Let~. vee n t! 1 ~ t \V 0, as 0 f 
fl1perlority ot the e~·e over tbe t~::~rcop~, which being 
fcun{:~d in the l~'.V:i that rrgul:1te bVlh, tnay iurnifh 
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top i c ~ 0 i fa ira n d j u fl com par i ron.. Two t hi n g s 've r e 
'v~nl t cd to the ere, \v hi r h \\ ere not wanted, at lea fl 
j 11 t h ~ f. tin e rl (~ ~ lee, tot he tel e f cop ~; and t h f f e \\1' ere 
1 h e ~ aId p t d t i 0 II U f the () i g an, fj I H, to rl: ffc r en t rl e g r e e s 
or li~~ht; .lnrl, fecon·~il\', to the vdH diverfitv ot- dif
t" n (" eat \v hie h (l bit r t s -at C \' i e '. v r db\' the n ~ ked eye 

• • J , 

'viz. fr rn a fc."\\? inches to as Illany lodes. Thefe (iit'. 
fi (l!: tICS !)reft:ant )lot t ben' fe I ves to t he Ina I~er at the 

i 

te Ie {'cope. He ,\7 ants a Ii tiJe Ii gil t he can gel; and he 
11 e \. ~ r d i:' e [t s his ill n l' U n ~ en t tOG b j e c t s n ear at h d n d • 
In the eye, both thele cdfe-s ,\vere to be provided tor; 
~J n d tor the pur l' {} {e () t P ! <.) \' i ~ ~ i n g tor 1 11 e fil a rub, i Ie 
.and dnr:rG,!}riJ~e IljC( llanlfin is iI;trodt~ced. 

1 , 

1. III Oluer to t'xcJcdc excels or light, ''''hen it is 
exccfii \ c, a nd to 1 ~I:der lIb j cc: s vi fi b 1 e under obfc lIrer 
degrees of itt \vhen no 1110re can be had; the hole or 
aperture in the eye, through \vhicll the light enters, is 
fo torn~cd, as to contract or di l;:}te i tfel t tor the pur
pofe of adnlitting a greater or lefs nUlnbcr of ra}' s at 
the falne ti rne. The cha ITIDer ot the ere is a calnera 
o b feu r Cl, \v hie h, w hen the Ii g h tis too fm a II, call en
large its opening; ,~hen too flrong, can again con
trati it; and that \",ithout anv other affitlance than 
that of its Q\Vn exquifite rnacll'inery.. It is further al
fo, in the human fubje8, to be obferved, that this hole 
in the eye, \\! hie h \\' e c a II the pup iI, U II de raIl its d 1 f .. 
ferent ~Jirnellfions, retains its exact circular {hape. 
F r his is a fi r u c1 u r e ext r {' I r; ely art i fi cia L L ~ tan a r l i fl: 
only try to execute tIle flt11C. I-Ie \vlll find that his 
threads and {lrin~s mull be dirpufed \vith great con
fidcration and co(iltrivdnce, to make a circle, \vhich 
fhall cot.tinuall)1 chano'e its di;)meter, vet preferve its 

Q ~ 

torm.. r[his is dune in the eye by an application of 
fi bre~, i. e. of fl ri n g~, fin1 i lar, in t hei r po{i tion and 
Cltlien, ~o \\' hat a!l arri Ii ,,,auld and n1 u fl ern ploy, if 
l:e haJ the fame p~ece or \"olkmanfhip to perforol. 

I I • T 11 e fee u n J d dIi cult Y \\' b i c h 11 a 5 be c n f tat edt 
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\ras the fl1iting of the fame org~n ~o the pe~ccption ot 
objeas that lie ~ear at hand. wltlun ~ te\\' In~hcs, \\~e 
wtlJ fuppofc, of the eye, .and of obJcE!s ,,,,hIel,l \vere 
placed at a confiderabJe dl{lat.ce from It, that, fO,f ex
ample, of as many furlongs (1 fpeak in both cates ~)f 
the d i {l an c eat \v hie h J i {t i 11 tt vi fi on can bee x ere 1 f -
ed.) No\v, this, according to the principle~ of optic~, 
that is, according to the Idws by \\thich the lranfml[" 
lion of light is regulated, (and there la\~s are fixed,) 
could not be done, w ithuut the organ itfel f undergo
in~' an alteration, and receiving an adj ufilnent, that 
might correfpond with the exigency ot the cafe, that 
is to fay, ,4l1th the different inclination to one another 
under \vhich the fays of light reached it. Rays ifTu
ing trom points placed 3t a [mall dilldnce from. the 
eye, and which confequently mufl enter the eye III a 
fpreading or diverging order, cannot, by the {alTle 
optical in firument in the larne {ldte, be blought to a 
point, i. e. be Inacle to forln an image, in the fame 
place \vith rays proceed:ng fr!,)tll objects fituated at a 
III U C h g re ate r d i fi a nee, and \\ hie h r d Y s a r r i ve at the 
eye in diretiiolJS nedlly, and ph} lically Iped.kin~t 
parallel. It requires a rounder len(e to do it. '-fhe 
point ot concourfe behind the len[e mu Il LlIl criti
ca!ly up'ln the retina, or the vilion is confufed ; yet, 
this point, by the imnlutable properties ot light, is 
carried further back, \vhen the rdrS proceed from a 
near object, than w hen they are fent fron. one that is 
relTIote. A perfon, who was ufing an optical illftru. 
nlent, would nlanC)ge this matter by changing, as the 
o(.;cafion required, his lenfe or his teJefcope; or by 
adju fling the diHanc\! of his glaifes \\'ith hIS hand or 
llis fcre\v : but l~ow is i~ to ~e tnanaged in tlH~ eye? 
'\That the alteration was, or 111 ~vhat part of the eye it 
took place, or by ":hat means It \vas effctlcd (tOf, if 
the knu\vn laws which govern the rcfraB:ion of light 
be maintaillcd, fome alteration ill tIle ftate of the or. 

Cz 
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gan there mull be,) had long formed a fubjea of en. 
quiry and conjeEture. The change, though lufficient 
for the purpofe, is [0 minute as to elude ordinary ob. 
fervation. Some very late difcoveries, deduced fr01l1 

a laborious and moll accurate infpeElion ot the ftruc .. 
ture and operation ot the organ, fee!n at length to 
have afcertained the mechanical alteration \\,hich the 
parts ot the eye undergo. It is found, that by the 
aElion of certain Inufe les, called the firaight mufc]es, 
and which a8ion is the Ir10ft advantageous that could 
be imagined for the purpofe,-it is iound, I fay, that 
whenever the eye is direRed to a near objea, three 
changes are produced in it at the fame tilTle, all fe\?er
al1y contributing to the adjufltnent required. The 
cornea, or outerlnoU coat of the eye, is rendered more 
round and plominent; the cryiialine lenfe underneath 
i.sol:P~le-dY-tor\vards; and thOe dxis of yifion, as the 
depth of the eye is called, is e lOll gated. 1'hefe chang
es in [he eye vary its po \\' e r 0 v e r l 11 era y s u f 1 i g h tin 
fuch a manner' and dct;ree clS to produce e~attly the 
e ff e El 'v hie his \\' d n t e ci ~ v ~ Z t 11 e tor m d t ion 0 tan i n 1-

age upon tht: retz"nd, \v httber t he rays conle to the ere 
in a Jtate of divergency, wbjch is the cafe vvhcn the 
object is near to the eye, or conle pdranel to one an· 
other, which is the cafe \vhen 1h~ objett is p1aced at 
a d i {lan c e . C e1l1 ~ n v r hi n g be l'p ere dec i fj \. e 0 teo n -
tlivance than this IS? The mon [ecret Ll\VS nf optics 
muft have been knov.n to the author of a flrutture 
endo\ved with fuch a capacity ot change. It is, ~s 
though an optician. \-vhcn he had a pearer object ttl 
view, fhould reB!!y his infirUlnent by putting in an
other glafs, at the fatnc tilne dla\\·ing oUt alfo his tube 
to a different length, 

Obferve a ne\v-born child firfi1ifting up its eye
lids. What does the openingof the curtain difcover ? 
The anterior part of two peJlucjod globes, Wllich, when 
they come to be examined, are found tJ be conflruEled 
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upon firiEl: optical principles; the felf- r~me principles 
upon which we ourfelves conUrutl: optical inHlll
rnents. We find tbem perfect f'or the purpofc of 
forlning an imllge by refr<lBion; compared of parts 
executing dlfJercnt offices; one part having fulfilled 
its office upon the pencil of light, deliverin~ it over 
to the atlion of another part; that to a third, and {o 
onward: the progrelTive acli.on depell?ing for its {uc
cefs upon the nicel!, and mlnuteH adJufilnent ot the 
parts concerned; yet, there parts, fo in taa adjufled as 
to prorluce, not by a fimple a8ion or effett, but by a 
COrllbin ilion of aciions and eifeas, the refult which is 
ulti'llJrely \vantcd. 'And forafnluch as this organ 
\"v"ould helve to operate under different circumflances, 
\vid1 {tron(r deQTeeS of light, and ,·"jth \\leak degrees 

b'. , 

upon near objects. 3nd upon TPrnotc ones, and the [e 
d i iT\..,! en c e <; de: n J nne d, ace 0 rd i n g tot he 1 a \\' s by \-v hie 11 
the t rd n i'rni Hion ot I ight is regu L.\ted, a correfponding 
o i \~ C r fi t y 0 f it r!J t tn r e; t h :1 t 'h e ape 1 t U r e, tor ex ti m pie, 
through \\' h i(' h the 11 ght pa lIes, fhould be larger or 
Ie [s. the : t,:' n fe s r ) un' ! e r 0 r fti tt e r, 0 r t h ci t the i r d i fi-
ance frt) Ul the tah !et, II pon w hi c h the pit:1ure is del in
('.dted, lhi)u:d ~c f1101 tencd cr Jcngthcn~d: this, 1 fay t 
btiljr:-~ the cafe and th~: difficulty, tv \vhich the eye 
was f 0 be adJPt~c1, '.\~e h nd llS fevcra I parts cdpab1e 0 f 
bein:~ cccdft()lljll~.' Ch .. i;lged, Cl:ld a filOll artificial ap
parrll U~ provided to produce that change. Thi s is tar 
bey () n nth c c () 111 f 11 () n reg III at 0 r 0 f a '\? ate h, \v hie h r e
qnic('s the touch of a foreign hand to fet it; but is not 
il itdi:!cther un 11 ke H:l rr i fOil's con tri vane e for IlJaking a 
\v ate h reg u : cl t e it!c t t, by in fer tin g wit h 1 nit a mac h i n e .. 
r y, w h 1 C h, by the t 1 r t 1 u I u [ ~ 0 t the d i ff ere n t ex p d ~1 fl ~ n 
of 111Ctdis, plci"crves the eqLLibility ot the 111utlon un .. 
clef ell th~ various tCt11peratures 01' heat and colJ in 
\'V hie h t b t" i f! it run 1 e n t In a y hap pen to be p) aced. 1" 11 e 
ingenu 1 ty of this ld!t contri vance has been j u HJ)' pral f
ed. ShaH, there1ore, a ftruclure whicll differs from 
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it, chiefly by furpaffing it, be accounted no contriv. 
ance at all ? or, if it be a contrivance, that it is with. 
out a contri ver ? 

But this, though much, is not the whole: by dif. 
felent fpecies of animals the faculty we are defcribing 
is poifefled, in degrees fuited to the different rel nge of 
vifion which their mode of life, and of procuring their 
food, requires. Birds, for inflance, in general, pro
cure their food by means of their beak; and the dif. 
tance between the eye and the iJoint of the beak being 
fmall, it becomes neceffary that they fhould have the 
power of feeing very near objcEts diHint.tly. On the 
other hand, froln being often elevated much aoove the 
ground, living in air, and moving through it \vith 
great ve locity, they reg ui ft-, for their fafety, as ,vell as 
for a {Ti iii ng thcrn in oefc! ying their prey, a po\ver of 
feeing at gredt diHance; a po\ver, of which, in birds 
of rapine, furpriflng exalIlpJes are given. The faa 
accordingly is, 1hat two peculiarities are found in the 
eyes ot bIrds, both tending to facilitate the change u p
on whicll the adjuHlnent of the eye to different dlf
tances depends. l"he one is a oony, yet, in n~oft 
fpecie5, a flexi b Ie rinl or hoop, furrounding the bloarl
eft part ot the eye; vvhich, cO!1fining the act"ion of the 
mufcles to that part, increafcs the cfrca of their later
al prefJ'ure upon tl1e orb, by which preffure its axis is 
elongated for t.he purpo{c of looking at velY near ob. 
jeas. l~he other is, an additional tnufcle called tbe 
JIlarfupium, to draw, upon occaiioll, the cryfiallice 
)enfe bach, and fo fit the fame eye for the -\.~ie\\:ing of 
vel y di £lant objetls. By there means the eyes of birds 
can pars frorn one extreme to another of their [calc 
of ad j u ft In e nt, \\, it h In 0 r e e af e an dread 1 n e fs til ani he 
eyes at other anirnals . 

.. The eyes of fiihcs alfo, compared with thofe of ter .. 
refiriaJ animals, exhibit certain diltinEiions of ilruc
ture, adapted to tlleir Rate and element. We have 
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already or.lfer\'eJ upon the fi~lJre of th~ crv flalline 
co;npenLltin~ bv Us rot1Jldn<.:fs the (h~fl{i~y ot the nle
diulTI thr'-HJ.~h \vbich their light p(lffLs. ]'0 which 
iVC have to a.ici, 1hat the eves of fifh. in their natural 
anil indolent Uat(~. appetlr to be adji1fted to nedr ob-
j~I.·1 s, in this re(pett diffl:ring from the hu!nan eye, as 
\\'ed as th:J{t~ ot qllilirllr)ed~ ttn~l birds. ~r'he ordinary 
{}lJ ~:.e 0 t the fifh's eye bei n(~ in 3 III UC h h!g her degl ee 
c () n vex t h (l nth 4 t () t' I d n c1 a 11 i n 1 d ! s, a cor 1 e (p 0 n din ~ 
difference attpnds its mu{cular con fOJlnJuon. viz. lh"'t 
it is throughllut ca]cl1ldted t'or.jlatteniJ1~ the eye. 

The iris aH() In the e .. es ot 111h docs not adlnit of 
contraEtion. 'l'l.;s is a great differencr·,ot \vhich the 
pro h a b Ie rea fo n is, t lId t t 11 e d i In i n ~ fh e j I j g h tin w ate r 
is Ile\ger too lirong for the ret i nd. 

In the eel, which has to work its head through [and 
and gravel, the roughell and harfhefl: ~ubttances, there 
is p !ciced belore the eye, and at fonle dl Hance trGrn 
it, a tranfplrent, horny, convex cafe or coverin~, 
w hie h, 'v it ho u t 0 b fi ru ct i n g the fi ~ h t, de ten d.:; the () r -
gao. To fuch an ani!ndi, could cJny thing be IIlo~e 
\vdnted, or Inure u{etul ? 

Thus, in comparing together the eyes of different 
kin d sot an:!Il a Is, we fee, i 11 the i r 1" ere 111 b I a nee san (1 
di flinEtion, one general plan lairl do\vn, ann that pldtl 
"·dricd \Vilh the varying exigencies to \VhlCh it is to ue 
a p ,_' i ied. 

'rhere is one property, ho .ve \ger, COill Inon, I be. 
lieve, to all eyes, tJt -leJfl t'J a!l \\yh,ch h-l\re been ex-
3rTlineci,* nalnely, th~lt the optic nerve enters the bot
to!n 0 r the ere, t1 0 tin the c e n t reo r rn i d J let but ali t
t� eon 0 n e fi de; not in the poi n t '.' -he let he ~ xis 0 f 
the eye nleet~ the retina, but bet'.vcen thJt point a~.t 
the no[e.-'rhe difference which this tIlai\.es is, thJt 

.. Th('l eye of lhl"' f'-'al or rea c;.llf, ( u:~Jei fi.anJ, ~s an elcept!Ou. 
1\1':111. t\C4J. l'.ui" .7,)1, p. 123. 
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no part of an objeCl is unperceived by both eyes at 
the fame time. . 

In confidering vifion as achieved by tIle means of 
an iUlage formed at the bottonl of the eye, we can 
never rcflea without wonder upon the ftnallnefs, yet 
corret:tnefs, of the pi8ure, the fubtility of the touch, 
the finenc[s of the lines. A landfcape ot five or fix 
fquare leagues is brought into a [pace ot half an inch 
diameter; yet the multitude of ob.ie~ls ~'hich it con
tains are all preferved ; are all difcriminated in their 
magnituJes, pofitions, figures, colours. The profpect 
frOIT} Halnpllead .. Hillls comprefied into the compa{s 
of a fix--pence, yet circumUantially reprefellted A 
fiage cOdch travelling at its ordinary fpeed for half 
an hour, paffes, in the eye, only over one-twelfth of 
an inch, yet is this change of place in the image dif. 
tinElly perceived throughout its whole progrefs ; for 
it is only by Ineans ot that perception thdt the rno .. 
tion at the coach itfelf is 111ade fenfihle to the eye._ 
I tan y t bin g can a ba teo LL r ad m ira t ion 0 t the frn a Ii n e {s 
oft he vi f u a 1 t d b 1 etc U I'll D a)' e d Vv j l h t bee x t c: n t {J f \' if. 
ion, it is a reflection, Wl~lCh the view ot ndture leads 
us, every hour, to nldke, v iz that in the hands of the 
Creator, ~leat and little are nothing_ 

Sturtnius held, that the examination of the eye 
'vas a (. u rc fu rat he i f m . Be fi de t hat con t u r tIl it V to 
optical pr1.nciples \vhich its Internal conHitutiop" dire 
plays, and whicll alone amounts to a manifellation of 
intelligence llCiving been exerted in its Hrutlure; be
fide tbis, \V hich tortns, no doubt, the leading c hal ac
er of the organ, there is to be feen, in every thiIlg be
longing to it and about it, an extraordinary degree at 
care, and anxiety for its prefervation, due, if vve may 
fo f peak, to its \' a1 ue and its tendernefs. It is lodged 
ina f t ron g, d e (~p. bo n)' fur k et, com po red by the j tl ~n ~
lion ot feven different bones,* hollo\ved out at their 

* Heiftcf J fea. 89-
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eJrL~es. In [oole fe~.", f pecies, as that of the c~)atimon
dl*, t he orbit ii not bone throughout; but \\ henever 
this is the cafe, the upper, \\,hich is the deficient part, 
is fli pplied by a cartit aginous ligament; a f ub liitu ... 
tion 't\' bict fhrws the idme care. Within thi~ foe ket 
it is itLbedded in Jat, of all animal fubfiance~ the beft 
adapted both to its repofe and motion. It is {heJter
ed by the eyebro\vs, an arch Ot hair, v.·hich, like a 
thatched penthoufe, prevents the fweal and moifiure 
of the forehead fronl running down into it. 

But it is Hill better protected by its lid. Of the 
fupel ficial parts ot the animal frame, 1 know none 
which, in its office and firuElure, is more deferving 
ot attention than the eyelid. It defends the eye; it 
wipes it; it clofes it in {Jeep_ Are there, in any 
work of art whatever, purpofes more eVIdent than 
thofe \vhich this organ tulfills ; or an apparatus tor 
executing \hQfe purpores more int~lligiblet more ap
propriate, or more mechanical? If it be over looked 
by the obferver of nature, it can only be becaufe it is 
ohvious and familiar. 1""'his is a tendency to be guard
ed JgdilJft. \\1 e pars by the plaineR inftances, \\'hllfi: 
\ve are exploring thofe \" hich are rare and curious; 
by \\'hich condua of the underflanding, we (ome
t!111CS negleCl the itrongeft obfervations, being takell 
up \\lith others, which, though more recondite and 
fcientific, are, as folid arguments, entitled to muell 
lefs confideration. 

In order to k~ep the eye moifi anri cJean, whiel1 
qualities are neceffary to its brighrnefs and its uic" a 
'\~dfh is confidntJy fupplied by a fecretion tor the pur .. 
pOle; and the [uperfluous brine is \:onveyed to the 
nofl! through a perforation in the b<..~ne as Jarge as a 
gocfe quill. When once tlle fluid has enttred the 
nore, it fpreads itfelf upon the infiJe of the noHIiJ, 
and is elfaporated by the current ot warn1 air, \\' hich, 

* Mcm. R. Ac. Paris, p. 117. 



32 .. '\ P P LIe A T ION 0 F T II EAR G U ~I E ~ T • 

in the courfe of refpiration. is continually p:l ffir\~ over 
it. Can any pipe or outlet tor carrying off tl.je \\;dHe 
liquor f.-onl a dye. houie or a (lJ Hillery, be Inore me
chd!licdl tb.1n this is? It is eafily perceived that the 
e\'e lllll H \vant nloi (lure; bu could the "rant of the 

J 

eye gellera~e the gland \vhich pi odures t.he tear, or 
b 0 ret be hoI c b}' V.1 b i chi tis d i fc 11 a r g cd-a ho 1 e tlli 0;' 

a bone? 
It 1"i ~:b[crvdble that this pro\-ifion j~ not fonn(l in 

£nl, the elcI11ent in \vhich they Ji,?e fupplying a con
ildnt lotion to the eyc. 

It \vere, bowevc'r, in j u fl ice to fl iflni fs the ere rtS a 
p'jece of mech.Hlifln, \vithout noticing that nloH ex
qui fite ot a II con tri ,·an ce s, the nit1 itating filelll b 1 (I ne, 
\\'h1cb is ronn:-1 in the eyes of birds and ot rTlany qUlid
ru peds. Its ufe is to fweep the eye, which it cocs in 
an 111 flJnt ; to fpread ove!" it the lachrynldl hu rnl.U r ; 
to defend it atfo frolll furlden injur;es ; yet not tota!
) y, \V h~ n d r a \ v n 1\ p :J nth e pup iI, to (h u t (} n t t h (-' I j g h t • 
1"'be conltnodiourIier~ \\?ith \vLich it lies folded up in 
the upper corner 01 the eye, ready for ufe and action, 
and tile quickncr~ ""i'h \·\'hich it executes its ptlrpofe, 
;)re properties kno\,,·n and obvious to eve, y obferver ; 
but, '\. hat i seq LIJ II ~. a d In ira b fe, tho u .~! h n () t q t~ it c f 0 

obvious, is the cntnbination 01 t\\'O different k Inns of 
fubflanre, 111ufcu!ar and elan ie, and of t\Vt) cliff..:'t ent 
kin{; s of aciio!1, by 'v hich the nlot:~n ot this Jnenl
brane is per:ornled. 1\ is not, as in ordinary cafes, by 
the action ot t\VO antdg:~ni{l tnufcles, on~ pl1l1in~ tor
\\yard and the other b,jckward~ that a reciprocal change 
is effl~tted; but it is thu~: 'fhe rrlen1brr;ne itr~) f 1S an 
e 1 d t tic f"u b fl an r e, cap a b Ie () f be i n ~~ d r;~ \\1 n 0 u· by t .:) r C e 
like a piece ot eL~Hlc ~um, fin(l by its O\fn elaHicity 
Jet urn i n g , '\' h f nth e Il) r c cis t e, l~ 0 V ed, t u 't s ff) rn t·e r 
pofition. .Sllc.h l~eillg its !lJture. in order to fit t.lllp 
1'0 r its 0 P., c e It 1 seC' '1 r p ,h ted b vat end 0 11 0 r t 11 rca {l 
,vith a nlu~cle In the back part (.)1 the eye; this ten. 
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don or thread, though Orong, is fo fine, as not to ob
firu~'t the light, even \vllen it paIf\.'s acro[~ it ; alld the 
mufcle itrelt being placed in the hach part of the eye, 
derives froln its filuation the advantC!,~let. not only ot 
being [ecure, hut ot being out of the '~ay ; which it 
\vould hardly have been in any pofition that cuuld be 
aai~'ned to It in the anterior part of the orb, \\" here 
its funttion lies. When the mui~le Lchind the eve 

J 

contftlcts, the IJ)cenbranc, by mCJ.l1S of the CUI111T!Uni-

eating thread, is initdntly drawn over ,he fore part of 
it. When the mu[cular contraEt ion (\vhich is a pof
iti\?e, and, 11lOH probably, a voluntary effort,) ceafes 
to be exerted t the elafiicitv alone ot the nlembrane 

./ 

hril1gs it hack again to its pofition.* Does not this. 
i fan y t h j n g can do it, be f peel k a n art i it, man e rot h i ~ 
\\'01 k, acquainted with his Inaterials? "Of a thouf
and uther things," fdY the French Acadelnicians, 
" \ve perceive not the contrivanct:, bccaufe we un
derHand them only by the effeEl:s, of '\vhich \VC know 
not the caufes; but we here treat of a rnachine, all 
the parts whereof are vifible; and which need onJy 
be looked upon to difcovcr tIle reafons of its motion 
and atlion. "t 

In the configuration of the murc)c, which, thougll 
placed behind the eye, dra\\ls the niaitating mem
brane over the eye, there is, \V hat the author~, ju ft 
now quoted, defervedly call a nlarvcllous mechanlfm. 
I fuppofe thi~ flruElure to be found in other animals; 
but, in the Memoirs from which this account is taken, 
it is anatomically demonftrated only in the caffowary. 
The lnufcle is pq!fedthrough a loop.jorllzed by another 
1/Lzifcle; and is there inflettcC:, as it itj wele round a 
pulley. l'his is a peculiarity; and obferve the ad. 

* Phil. Tranf. 1796. 
t Memoirs for a N aturat Hiftory of Anima]s by the Royal 

Academy of Scicncrs at Paris, done into Eng'Hh bl or.cr of the 
Royal Society, 17J I, Pi z49. 

D 
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va ~tag~ 0 f it. A r. nglc Inll fc Ie ,\yit 11 a flraight lelH10n 
'v blCh IS the COrIlnlOn IlJufculdr fortn \~ould na,·c bern 
fuHicicnt, if it h?d had ?o:"cr to c!'raw far enough. 
13ut the contraaIon, necellary to draw the membrane 
over th~ \v ho]: eye, req uired- a longer mufc Ie than 
could .IIe fira1ght at the bottom of the eye. 1"here
tO~CI In order to ~ave a weatcr length in a lei's com-
)j~j~, t~le cord ot the lllcUIl nlufcle makes an angle. 
1 tllS, fo far, an[\vercd the end; but, Rill further, it 
InaI~es a~l angle, not round a fi xed pivot, but round 
a loop formed by another mufcle; \~ hich fecond 
1 n u rei c, \v h en ever it con t ra f1 s, 0 f co u r f e t wit c h es the 
i i r1t B1Ufc le at the I)oint of iDflcaion and thereby tif. 
"1 1 c- ,~ ulLS t le C:ctlon defil)ned bv both. 

1;"1 .I 

One quefiion may pcffibly have d\velt in the read. 
er's mind during the perufal of there obfervations, 
l1amely, \\Thy fil0uld not the Deity have given to the 
c.;ninlal the fac111~y ot \,irion at onct;? \\'hy this cir .. 
cui t 0 us perce p t ion; the min i n ry 0 f [0 nl a 11 y me d n s ? 
an element provided for tbe purpofe; rc:flcEled ir0111 

opaque f ub !lances, refrac1ed t hro' tran r pelf ent ones; 
and both accorJing to precife lalvs: then, a con1pJex 
organ, an intricate and at tificial apparatus, in order, 
by the operation of this element, and in conformity 
,\\1ith the refiriEiions of there la\vs, to produce an irIl
age upon a menlbranc communicating \vith the brain? 
vVherefore all this? \\lhy make the difficulty in or
der only to fUftTIOunt it? If to perceive objetts by 
fome other mode than that of touch, or objects which 
1ay out ot the reach of that fenfe, were the thing pur
pofed, could not a fimple volition of the Creator have 
cOlnmunicated the capacity? 'vVby refort to contriv
ance, \vhere power is onlnipotent? Contrivance, by 
its very definition and nature, is the refuge of imper
fe8i')n. To have recourfe to expedients, implies dif. 
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nculty, impediment. refiraint, c1:'fcEl of po\ver. 'I-his 
que fl: ion bel 0 n g s to!.h eo! h ~ r Ie. n f e ~ ~ <,: ,s \v C II as t ~ 0 i~ h t ; 

, to the general funalons of antt1Jal ilfe, as nutritiOn, 
fecletion, ref piration; to the U2con001Y of vegeta
bles; and indeed to almo!} all the operations ot na
ture. The queUion therefore is ot very ,rice ~xtent; 
and, among!t other anfwers \vhich may be given to it, 
befide rea[ons of which probably we are ignorant, one 
an[\ver is this. It is oniy by the difplay lit' contriv
ance, that the exifience, the agency, the \vifdom of 
the Deity, could be teftified to his rational creatures. 
This is the reale by whicll \ve afcend to all the kno".vl. 
edge of our Creator which we po{fefs, fo fciT as it de
pends upon the ph:£nomena, or the works of nature. 
T dke away this, and you take a\vay from us every 
fubjea oi' obfervation, and ground of reafoning; I 
mean as our rational faculties are formed at prefent. 
Whatever is done, God could have done, \vithout the 
intervention of inftruments or nleans; but it is in the
conflruElion of illflrUlnents, in the choice and adan. 
tat ion of means, that a creative intelligence is fecAn. 
It is this \vhich conllitlltcs the order and beauty of 
the univerfe. God, therefore, has been pleafe'd 1() 

pie fr. rib e Ii In ! t s to his 0 \ '.7 n p 0 'v\~ C r, and to, v 0 r k It i s 
end 3 \t\? i t h i nth () reI i n J its. r r he (T e ncr alL! \ \' S 0 i I nat -

• '1 

tcr have perhaps the Ijaturc of there linlits; it3 iner-
tia, its re-at1ion ; the la\vs \\'hich gavelll tlle COIIl
munication of Inotion, the rel'raEtioll and rffleElion of 
light, the confiitution of fluids non.elaHic and elan ie, 
the tranfmi ilion of found through the latter; the lei \\9S 

of magnetifm, of eleCtricity; and probably othets yet 
undifcovered. l~he[e are general Lt\\"s; and when 
a par! i cuI ar purpo!e is to be e ffeEt ed, it is not by I11d k .. 
ing (J ne\v h~\\I, Ilor by the [u fF en fion of the uld ones, 
nur by lTI:-lking them \vind and bend and yield to the 
occaflon (for nature VJith gredt fleadinefs aJheres to,. 
and fupports them.) but it is, as \\'C ha\~e [eell in t11c 
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eye, by the interpofition "f an apparatus, correfpond
:l~g \vlth thefe la\vs, and fuited to the exigency which 
lCi'UJtS f rom theIn, th,11 the lJurpofe is at length altain. 
eeL p.~s \\'C have [aid, therefore, God prelcribes lim
it:; to h!~ pO\\1er, that he nlay let in the exercife, and 
thet eby exhibit demon fir ations ot his wifdom. }t'or 
1hen, i: e. rue h la \\'s and Ii rn;tations being laid down, 
it is as tl~oun h Gill! Being fhould have fixed ('ertain 

~ ~ 

rules; and, if \ve may fu f})Cdk. provided eel tain Ina .. 
terials; tJ.nd, aft~T\\'ar(Js, b<lve Cf)lnnlitted W another 
11rlng, out of tllefe lllatel ials, an{l in fuboldination to 
1:1ef~ rules, the talk ot drawirlg forth a creation: a 
fuppoE tion \vhich evidently leaves roonl, and induces 
lnLleed a necefIity, for contrivance. NdY, 1hcfe may 
l)e tr1any fuch agents, and tnany ranks ot tll( fee ~Ve 
':0 r~ot advance tbis as a doB!'ine either of pbilofophy 
ur of r~ligion ; but \VC fay that the fubjecl may fafe. 
ly be reprefented under tlJis view, becaufe the Deity, 
aEi in g hi In f e) f h Y gene ra 1 1 a \v s, \v i 11 ~ a vet he f 3 me 
confcqllcnces upon our reafoning, as It he had pre. 
fcribed ; hefe la\vs to another. It has be~n faLd, that 
the problem or creation \vas, "attrat:tion and matter 
Licing given, to rnake a \vorld out of them :" and, as 
abo\"c explained, this fiatetnent perhaps does not COll

vey a falfe iuea. 

'" e ha\"c made choice of the eye as an infianr.e up
on \vhlch to rell the argunlent of this chapter. SUllle 

fin·) le examoJe WdS to be propofcd ,. and the eve of-
;~ 1 .I 

fCI cd it reI r under the ad vantage of adtTlitt i ng of a Oria 
C0in p arifon with o;)t!cal in {t I'll f!1cnts. "r he ear, it is 
prob

4

able, is 110, l~{s artifici~dly and nlcchanically 
~i c1 apt edt 0 its 0 { II c e, t h J nth c eye; but \r" e k now 1 e f s 
~lhou tit: \"C do not fo 't\~e 11 11 nderlland the aEtiant 
the ufe, or the nJutual dependency of its internal 
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n art s • Its g e n era) fa r m, h 0 \ \' eve r t both ext ern 11 J n, I 
internal, is fuHicient to fh~\\l thJt it is :111 HlilrUlYJcnt 

adupted to the leCtpt:on ot found; tildt is to fay, ale 
ready kt]{)\\·jng that fouTal confiHs in pulfes o~ tLc 
air, \ve perceive, in the HI uEture ut the elr, a fLl~ta .. 
blc:lCfs ~o receive in1prefiiuns f rUIn this fpecics of de .. 
t~on, and to propaga!e there itnprefI!.ons to the brain. 
tor, of \vhat does thIs firutlule conh fl? i\n external 
C,ir , (the concha) calculdted, like an car- t1" u nl pet, to 

• catc h and colleCt the pulles of \'J--hich \\'e have f pok
en ; in large quadrupeds, turn;~g to the found, and 
pofE: fIi n~ a configura tion, as \VC II as nlotion, e," idcnt
Iv fi:ted for the office: at· a tube which leads into 
the Lead, lying at the root of this out\vard ear, the 
to Ids and fi n u [e stIle reo F ten din g an cl c ~) n d II L lin g the 
air tov.ards it : of a thin tnen!br doe, L L~ t!1C pc 1 t 0 f a 
drutn, flretched acrofs this pa{lage Up(1n a bony rif!l : 
of a chain of moveab Ie, 2 nd i nfi ni te ly c nrJous, bene ~:, 
forr~ing a com ITIunication, and the valy CO!J11!lU !licJ
tion that can be obi~~r·.·.'~d .. uet\veen tl~c n.cnlbrallc 
1 a fl nl en 1 ion ed, and the 1 n t e rio r c h J n n t !.l J n d r e c e ire ~ . 
of the fkull : ot cavities, fitnilar in {]! ll)C and turn1 

~ 

to ,vinci innrU~lents of mufic, bein~ fp!ral ef pcr-
tions of cIrcle5: of the euHachian ttJb~, like Ih~ bo\~ 
ill a drum, to let the air pars fretly into and Oilt of 
the barrel of the ear, as the COY~l il'fT mC~'nbranc ·v~ .. (' 
brates, or as the telnperature Inay be a!tc'red : the 
whole labyrinth hewn out ot a rock: thclt is, wrought 
into the fubaance ot the hardefl bone in the body. 
rl'his alr~mblage at <:onnet1ed pdr:s couilitlltes to
gether an apparatus, plainly enuugh relative to tIle 
tranfmiffion ot found, or of the ialpulfes received 
from found, anrl only to be larrJL:1ted in not being 
better underHood. 

The communication within, forlned br the f.nall 
bones of the ear, is, to look UpOll, more like \\' h,lt \\'t!. 

are accufiomed to call machinery, than any thing I 
Da 
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am acquainted \vith in animal bodies. It feems evi. 
dently dcf~bned to continue towards the lenforium the 
tremulous nlotions \vhirh are excited in the" mem
brane of the tynlpanulu," or \\?hat is better known by 
the name of the" elJ un1 of the ear." The compages 
of bones confifis ot' four, which are fo difpofed, and 
fa hinge upon one another, as that, if the rnernbrane, 
the drnm ot the ear, vibrate, all the four parts are put 
in 1110tlon together; and, by the refult ot their actIon, 
work th~ bare of tl1at \v hich is the 1ail in the [eries, 
upon an aperture \\7 hich it c lofes, and upon which it · 
plays, and ,v·hi'ch aperture opens into the tortuous 
can~ds tllat leJd to tbe brain. This iaft hone of the 
four is called the Hapes. 'I'he olnce or the drum of 
the ear lS to [pread ant an extended fiJrtace, capable 
of reeel ving the itn pre ffions at !oup.d, and c t bei ng 
Fut by theln inlo a flate ui' vibration. The office of 
tl1e Hdpes is to repeat there vibrations. It is are. 
peating frigate, fiationed more \vithin the line. From 
,,,hIe h aCCOl1nt of its aElion Inay be underfiood, hovv 
the (enratton of found will be excited, by any thing 
w hi ch c, '1l11nllnicates a vibratory motion to the napes, 
tl10ugh not, as in ail ordinary cafes, th,ough the inter .. 
Ve!1tilln of the rnernbrana ty tnpani. rr'lns is done by 
folici budies applied to the bones of the lkull, as by 
a lnetld bdr held at one end Let\v~en tbe tectb, anj 
to{lching at the other end a tremuluus bo~y. It like • 
. vife app~ars tLl be done, in a confiderable degree, by 
the ai r itfcl f, even \\1 hen this nll:mbrarie, the dru In of 
-:.hc car. is gredtlr d~!tnflged. Either in the natural ?r 
pr~ternatural Hate uf tile organ, tLe ure ut the chaIn 
ot bones is to prOp'!g.lte the lmpuJfe in ~ direction tu
''lards tbe l,rain, und tv proPJga~e it ,·,nth tbe .adv~nt. 
2ffe of a lever; \vhtch dd\'antd~re confiHs in lllcreaf-

l) _, 

i 11 g the to l-c e and it r eng d-l () t the \' i b r J t i ~) n , and at 
the fame time dimindhl"g the [pace through \vhich 
;, of cilIates : both of 'y\rhich changes may augment or 
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facilitate the fl:ll deeper a&ion of the auditory ner\·es. 
The benefit of the euflachian tube tu the orgdn. 

rna\' be nlade out upon known pneumatic principles. 
Behind the drum ot the ear is a fecund cavity or bar
rel. called the ty n"!panurn. The eufidchian tube is a 
flender pipe, but fuflicient fur the paffage 01 air, lead. 
in g fro rn t his Cd\' it yin to the b a c k p dr t 0 f the In 0 u t h. 
Now it would not have done to have had a_ Vdcuum 
in this cavIty; tor, in that cafe, the pre{fure of the at
mofphere froen \vithout, \vould have burfi the mem
brane ~'hich ,-uvered it. Nllf would it have done to 

have fi ller! the C :ivi ty with 1y mph or any other fecre .. 
tion; \\1 hie h \\lOU L~ pece ffJ .. ilv hdve obU rutted, both 
the \' ibratilill at : he !11C' In br aile, and the p lay of tIle 
ffnall bones. Nor, lc1ah-, \\",)uld it have done to have 
occupied the [,lace \Vit~l 'confined air, hecdufe the ex
p,ln {ion ot that ~ii i by heat, or its contfdtt ion by cold t 
'\1ould hdve di HcndeJ or relclxca the covering ITlen1-

orane, in a degree inconfi Hent \\llth the purpofe \\·hich 
it \,'(1S afIigned to execute_ '-rhe only re'lldining ex
pe dIe nt, and 1 11 (:! t f(J r \v hie h the e u i lac hi an tube fer v e s, 
is too pen tot his c c! v i \ Y a co fl1 n1 un i cat jon \\' it 11 the 
extclnal dire In one word; it cxaEtlv anf\\-crs the 

J • 

purpufe f)t the hole in a dl uln 
1"he men1brana tynlpani itfelf, like\~-ife, deferves 

all the exa!11 i natiun \v llic h can be lnadc ot it. I t is 
nnt fU:lnd in the ears ot fitb; \"h!ch turnifhe~ an ud
c.iitiu:1J.l ploof ot' \vbcit indeed is indicated by evcry 
thing ~bl)ut it, tha~ it is appropriJted to the action of 
aIr, 0 r 0 fan e J d it 1 C In e diu m . It be cJ r san ob v IOU S r e
f e f 11 bid nee to the p e : tor be ado t a 01 U In, fro fTl w h i C 11 
it takes i!s narne. It lefenlbles aHo a druITJ head in 
th~s vrincipal proprllY, that its ufe depends upon its 
t e : ! fi 0 n . 1"' en {i 0 n i s t 11 L 11 ci te e if en 1 i d 1 to it. Now we 
Kll~:\V that, In a di urn" the pelt ~s carl ied o\'er a hoop, 
ana brclced, as occafion requires, by the means of 
firings aUac hed to its eir\: Uill fClence. In the 111crn-



brane of tI1e ear, the fame purpo[e is provided for, 
more (i n1p ly 1 but nut lcfs Inec hanically, nor lefs fue
cefsfully, by a different expedient, viz. by the end of 
a bone (the handle of the malleus) preffing upon its 
centre. It is only in very large animals that the tex
ture of this membrane can be difcerned. In the Phi
lofophical Tranfal:lions for the year .800, (vol. i ) 
rvir.· Everard HOlTIe has given fome curious obfer'}·a~ 
tions upon the ear, and the drum at the ear, of an 
elephant. I-Ie difcovered in it, what he calls' a radiat
ed mu fc Ie, that is, {ira igltt mll [ell Jar fi b res, pa tIl n g
along the menlbrane troln the circuulfercnce to the 
centre;. from the bony rilTI which fUrrOllPl.ls it, to
wards the hand!e of t lie rna Ileus to \\1 hi en the centra L 
pa rt is a tta c h cd. 1" b is In u fc ) e he f 11 P P (j f cst 0 bed e -
figned to bring the 1l1ernbrane into unif"on with differ. 
ent founds: but then he alfo difco\',ered, that this. 
m u f c lei l f elf C 3 !1 not a c1 , un 1 e fs the me III bra neb c 
drawn to a flretch, and kept in d due {late ot tiglltnef~,. 
by w.hat may be caned a foreign.force, viz. the 2.ctiuf1. 
of the mufclcs of the malleus. OUf author, fuppof
ing his explanation of the ufe ot the parts to be j ufl, 
is well founded in the refl~Elioll which he 111akes up
on it; "that tl1is mOlle of adapting the ear to ddferen"t
founds, is one of the ITIO it hcauti ful applications of 
mufcles in the body; the mechallljin, is fl jimp!e, and. 
the varie~)' oj·eJf~tlJ.lo great." 

In another v'olUlne of the rrranfatlions above re. 
ferred to, and ot the [anle year, t\VO moil curious cafes 
2re related, of pel fons \V}lO rctaired the ft'nfe of hear .. 
ing, not in a perfett, but in a very confiderabte de
gree, notwithftanding the ahnofi totallofs at the mem .. 
brane \\Te have been Gl.'tfcribi ng. In one ot there cafes,. 
the u[e here alligned to that o1embrane, of modi ty i:1g 
the imprellions ot· found by change ot tenfion, ,vas 
attelnpted to be fupplied by o.rain~ng the mufcles of 
tlle out\vard ear. "rrhe external eJr," we are told, 
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" had acquired a difiinEl motion up\vald and back
ward, ,,,hleh .was oldervable \\' hcncver the patient 
lifiened to any thing \vhien he did not" diilinctly hear; 
,vhen he \,\ras aJdre{[ed 111 a "'hi[p(~r, the ear ,vas [cen 
ilnmediately tt) ITlove; \\lhen the tone of voice \,,·as 
louder, it thtn renlai ned alt~)get her mot ion !efs." 

It appears pi obc.ible, Iron1 both there cAfes, that a 
colI d t era I , i f not p r i I } C i P a I, n fe 0 t the nle m b r d n c, i s to 
cover and protect th~ barrei ot the edr which lies be
h:nd it. B.Gt~l ,he patients fuffered troln cold; one, 
h _ (1 r e at inc rea Ie 0 t de at 11 e f s h 0111 C ate h ~ ng~ CO J d :" 

h . 

the other, " \gery confiderab Ie pain from ex pu{ure to 
a fiream ot cold air." 11dd effetts theretore followed 
i,rom this cdvity being lett open to the external air; 
yet, had the a.uthor ot nat Ul e fh llt it up by any other 
cover, than what was capable. by its texture, of re
ceiving vibrations from found, and, by its connexion 
with the interior parts, 01 tranfmitting thofe vibrations 
to the brain, th~ ufe of the organ, [0 tar as ,\"e cart 
judge, muLl have been entirely obftruEled • 

• 
CI-Il\PTER IV. 

OF TILE SUCCESSION OF PLANTS AND 

AN IMAL~. 

THE generation of the animal no more accounts f()r 
the contrivance of the eye or ear, than) upon the fu p
pufition {tated in a preceding ch(Jprer, the produtlion 
of a \0\1 ate h by the rr1 0 t ion and me c han i fill 0 f a fo r mer 
watch, \v0uJd account fur tile {kill and intention ev!
denced in the ,\9atch {() produced.; thaii it \\'ould a<::
cou,nt. for the difpofition of fhe \vheels, t~le catcbin~ 
of their teeth, th:~ rcLlti0n of thf~ i'e'",:eral parts ot the 
\vork~ to one ,!nother and tv ihci.- cun1 mun end. tor 
the fuitablenefs of their iOrIl1~ ~nd places to their oHi .. 
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ces, for their connexion, their operation, and the ure
fill refult of that opelation. I do infift moil firenu
oufiy upon the correctnefs of this comparifon ; . that it 
holds as to every mode of fpecific propagation; and 
1hat whatever was true of the \vatch, under the hypo
thefis above mentionerl, is true of plants and aniloals. 

I. To begin \vith the frut1ification of plants. Can 
it be doubted but that the feed contains a particular 
organization? \\lhether a latent plalltule \vit h the 
means of temporary nutrition, or whatever eire it be, 
it inclofes an olganization fuited to the germination 
ot a new plant. I-Ias the plant which produced the 
feed any thing more to do \,vith that organization, than 
the watch \vould have had to do \\Tith the 11ruEture of 
the -wat-ch which \ .. ras produced in the courfe of its 
nlechanical movement? I mean, Has it any thing at 
all to do with the contrivanc~ ? The maker and con
triver of one ,.vate h, \\1 hen he in feeted within it a lne
cllanifln fuited to the produaion of another watch, 
,\ras, in truth, the I1hlker and contriver of that other 
watch. All the properties of the new wah. h were to 
be referred to his agency: the defign manifefled in 
it, to his intentioll : the art, to ,hi In as the arti (t : the 
collocation of each pZ!ft, to his placing: the aftioll, 
e IT e fl, and u fe, to his C 0 un f e ] , i 11 l e 11 i g en c e, and \ V 0 r k
nlanfhip. In producing it by the interventiop. of a 
tornler ",'atch, he \vas on!v ,vorkinJ b}1 one fet of 

./ (~ 

tools infiead of another. So it is \\'ith the plant. and 
the feed produced Ly it. Can any difiinclioll be ,.f
figncd between the t\VO cafes; between the produc
ing\vatcb, and the producing plant? Buth paHive, un
C (' tl i"c i u us rub nan c e s; bot h, by the 0 r g ani z a t ion w hi r h· 
\V a s g i \" en tot he ( n , r rod U C 1 n g the i r 11 k e, '\' it!) 0 U t 
un d e r i! and i n ~ 0 r de r: ~ T ~}; bot h, ti L! tis, i n H r U I r~ e n t s • c.... ,.., 

II. }-OOroIn plants we 1l1;ty proceed tt' oviparous (-~ni-
nlals; froln ft'eds to eggs. Kow I fay. d'at the bi,d 
llas the falne concern in 1 be forma', ion of tbe egg. 



P L 1-\ ~ T S A. N D ;\ N 11\1 t\ L S ; 

\"hiell fhe lays, as the plant has in that of the feed 
which it drops; and no other, 110r greater. 1~he in
ternal conHitutioIl "t the egg is as tnuch a fecret to the 
hen, as if the hen ,"ere inanimate. Her will cannot 
alter it, or change a fingle feather of' the chick. She 
can neither forefee nor deterlnine of whic11 [ex her 
brood lhall be, or ho\v many of either: yet the thing 
produced {hall be, troln the firll, very different in itJ 
make, according to the fex which- it bears. So far 
therefore from adapting the means, {he is not before
hand apprized of the effetl. If there be concealed 
~vithin that fmooth fhell a provifion and a preparation 
for the produttion and nourifhment ot a new anirllal, 
they are not ot her providing or preparing: if there 
be contrivance, it is none at hers. Although, there
fore, t here be the di fference of ) i fe ana percepti vity 
bet\veen the anilnal and the plant, it is a differenre 
v;hich enters not into the account. It is a toreign 
cirCUlIlftance. It is a difference of proper1ies not 
cen ?Joycd. The animal tunEtion and the vegetable 
funEtion are alike de{litute of any defign which can 
()per~t1e upon the form of the thing produced. '1" he 
plant has no d€fign in producing the fcecl, no corn .. 
prehenfion of the nature or ufe of \Vhdt it prod.~ces : 
the bird \vith refpecl to its egg, is not above the plant 
vvith rerpett to its feed. Neither the one nor the 
other bears that fort ot relation to \.v hat proceeds f ronl 
them, which a joiner does to the chair which he 
makes. No\\' a caufe, which bears this relatiun to 
the effeCt, is what \ve want, in order to account for 
the fuitablenels of lneans to an end, the fitnefi anti 
fitting of one thing to another: and this caufe the 
parent plaHt or anirnal does not fupply. 

It is turther o~fervahle, concerning the propagation 
01 rJ~nts and animals, that the apparatus em?loyed 
exhJblts no refemblance to the thUlg produced j in 
this refpeEt holding an analogy \vith inftruments and 
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tools of art. The filaments, antherre, and fligmata of 
f]O\VtfS, bear no nlore rcfernblance to the young plant, 
or even to the feed, which is tormed by their inter. 
venticn, thon a (hirel or a plane does to a table or a 
chair. \\lhdt then ale the filaments, antherte, and 
iligmata ot plants, but inftruments, ftriElly [0 called? 

III. 'Are may advance tram animals which bring 
forth eg~s, to animalg which bring forth their young 
alive; ancl, of this latter claf-s, fronl the lo\\"efi to the 
higeft j from irrational to rational life, iron) brutes to 
the humcin fpecies; \vithcl.l1 perceiving, as we pro
ceed, dny alteration \vhatever in the tCllns of the com. 
rarifan. The rational animal dues Hot p~oduce its 
off~pring \vith. nlore certainty or fuccefs th::Hl the ir
rational CJIlllnal; a rnan than a q lLHiJ uped, a q uadru. 
ped than a bird; nor (tor 'Are 1J'~ly follow the grada
tioll through its lvho!e feale) a bit d than a plant; nor 
a plant than a watch, a piece ot deCld n1echat1iftn, 
\\'ould do, upon t 11C fuppoiJ t ion \\' b ic h has a I ready fo 
oftefl been rCf~cated. Itationali ty t here! ore has noth
ing 10 do in the buiinefs. If an account nlufi be 
gi'·Cil vi the contrl\·Jnce which \\'e obferve; it it be 
dcrnantied, ,\r' lIt'nee arofe either t be contrivance by 
which the young anin1aJ is produced, or the contri\;. 
ance miJni:eHed in the young aninlal itfelf, it is not 
fronl the lcahln of the patent that Colny fuc.h 2lccount 
can be dra'.\'n. He is the caule of his offspring in 
the {'dIlle fCI;[C 35. that in \\,hich a gardener is the caufe 
of the tulip v"h:ch gTO\NS upon his paltt:lre, and in no 
()ther~ v\t e adnlile the flower; \Ne examine the plant; 
\,\'e perceive the conducivenefs of many of its parts 
to their end and vfiice; we obferve a provifion lor 
its nourifllment. growth, protect ion, and fecundity! 
but we ne,·er thin k of" the gardener in all this We 
3tt J ibute nothing ot this to his agency; yet it tnay 
iii I j he true, that, ,vithout the gardener, we fhould 
not have had the tulip. Jull fo is it ~"ith the [uecef. 
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fon of allitnals even of the highcfl order. For the 
contri\~ancc difcovered in the ilfuElulc of t11C tilil:t~ 
produced, \ve \vant a contriver. r-r'he pJrent is not 
that contriver. 1-1 is conrrioufncf~ d~ciJC's thdt quc[. 
t ion. He is into t a I i g nor an c e w 11 y t b cd t \\7 hie his pro ... 
duced took its prcfent form ra\!lcr th~n any other. It 
is (or him only to be aHonifhcd by the effecl. \Ve 
can no nl0re look therefore to the intelligence of the 
parent animal for ,~hat \ve are in fearch of, a cf1ufc of 
relation and of fubferviency of parts to their ufe, \\' hiell 
relation and fubferviency ,ve fee in the procreated 
body, than \\'e can refer the internal conformation of 
an acorn to the intelligence of the oak frorn \vhicll it 
dropped, or the {lruttuft! of the watc Ii to the intelli. 
gence ot' the watch which produced it; there being 
no difference, as far as argument is concerned, be
tween an intelligence \vhich is not exerted, and an 
intelligence which does not exift. 

CI-fAPTER V. 

APP LICA l'lON OF THE ARG U ~IEN T CONTI. 
NUED. 

EVERY obfervation which was made, in our ftril 
ch~pter, co~cerning the. watch, may be repeated \\'itll 
ftrltt propriety ~oncernlng the eye; concerning ani
mals; c~ncernlng 1? lants; concerning, indeed, all 
the organized palts ot the \vorks ot nature. As, 

I. \Vhe~ we. are enquiring limply after the exiJ!. 
tlfce of an Intelltgent Creator, imperfeEiion, inaccu. 
racy, liability to difofder, occafio!lal irregularities, 
!Day fubfifl, in a confiderable degree, \vithout induc
Ing any doubt into the q uellion: jufl as a \\Tatch 
~ay frequently go ~rong, feldom perhaps exaHly 
fIght, may be faulty In fome parts, defeaive in [orne 

E ' 
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~N~tl}()ut the ~mallefl ground of fufpicion fro!:} thence 
;~ (1:1 n if, tllat It was nut a 'vat c h · not made · or not n . " 
rnadc for the purpofe a[cribrd to it. ",then faults arc 
Ft)lnted out, and v"hen a queflioll is {larted conccrn
lrJ~~ the {kill of the artifi, or the dexterity y.7 ith \vhich 
t:\e \vork is execut'ed, then, indeed, in order to d-efcnd 
t!lc[e qualities from accu[ation, \\~e mufl be able, eith·
('r to expofe fome intracrablenefs and ilnperfe8·joIl' in 
'h:~ tnaterials, or poin~ out fotne invincible dii-Hiculty 
i:1 the e~~e(.ution, into \vhich imperfeBion antI diffi
culty the mafter of comp-laint may be refoll'ed; or, 
if v,:e cannot do this, \ve C"luft adduce [nch fpecimens 
of COnfU1111nate art and contrivance procppdlng frorn· 
the [alne hand, as nlay convince the enquirer, (If. tlj(.~ 
c xi fl en c e, i n th e cafe be to r e hill). 0 f j In p cd·j r11 e n t s ) ike 
thofc which we have tnentioned, although, \vbCJt frOtl1 

the natu-re of the cafe is very likely to happen, they be 
llnknown and unperceived by him-. This we rn·u·{f 
do in 0 r de r to vi n die ate t ~1 ear t i it's f]{ i jJ, 0 r , ~lt } e aft, 
the i)elfeEtion of it ; as \\"e lTIufi alfo judge ot his in
tent i{\n, and of the provi G ons· employed in fu] fi lJi ng 
that intention, not fronl an infiance in which they fail, 
but frolll the great plurality of. inHallces in, v~'hicll they 
fucceed. But, a f't~~r a 11, thefc are di ff~rent q u(:fllo~ s 
f;- 0 n 1 the que 1 t ! 11 P () f t h ~ art i H 's e x inc n (' e; 0 r, \\' h i-c h 
is the fame, \\:Lcther the thin~ b~fore us be a \~Jlorl~ of 
art or not: and the qnefiiofls ought al,vays to b'C! kept 
feparatc in the (nino. So like\vifc it is in the "tor k~ 
nI nature. Irregu laritie3 and irnperfeEtions ar~ Qf 
little or no v~'eight in the confideration, when that 
('on fidrration rela.t~:)s fi!n ply to the exi Uen€e of a 
Crcc.,tor. \.\~}1en· the argulnent reCpeas his, attributes, 
thev are of v .. 't.:jahl; but are- then to be taken in con .. 

J tJ 
j uncI ion (the attentio~ is no~ to. r~{l upc:>n them, bur 
tLey are to be taken In: conJunt110n.) wuh the un~x
ccptioll(;.ble evidences '''' hich \ve pofTers, of fkilJ, 
pO\~ler, and benevolence, difplayed in other inftances ; 

i 
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\\; hie 11 evidences tnay tin {lren,L~tlL nUlnber, and varie. 
tr1 • be fuch, and may [0 over pOVlter ;l pparcnt blcilJ ifhcs, 
a s to ill due e us. U po nth en} ~ j fl :~: 1 L) nab leg r 0 U tl d , to 
believe, thJt there JaR ol.l~~.ht to be relerred to fome 
caufe, though \\'e be ignorant of it, other th3n defeEt 
of knowledge or of benevole:lce in the author .. 

II. '[here may be airu parts of plants and animaJs, 
as there were fuppofed to be of the watch, of \vhich, 
in fome infiances, the ooeration, in others, the ufe is , 
unknown. rrhefe form different cafc--s; for the oper-
ation may be unknown, yet the ure be eel !ain. '!'hus 
it is \vith the lungs ot· animals. It dces 110t, I tltin k, 
appear, that \ve are acqudinted with the action of the 
air upon the blood, or in \A:hat Inanner that aaion is 
communicated by the lungs; yet we find that a very 
fhart fufpenfion of tlleir office deilroys the lite ot the 
animal. In this cafe, therefore, \VC may be f~tld to 
know the ufe, nay t we ex perience the llecefli ty, at til\! 
organ. though \ve be ignorant ot its operation. Near
Jy the falne thing- may be oLferved of what is cJlled 
the lymphatic fy Ilem. \Ve fuffer grievous incon
veniences from its diforder, without being inforlned 
of the office \':11ich it fll flains in the recononl.y of OHr 
bodies. rfhere Illay pofIibly aIr.) be fOlne tew exam
ples of the fecond clafs, in \vhich not only tile opera. 
tion is unknO\Vll, but in whicll experilne~lts Inay fcem 
to prove that the part is not ntccHal y; or nlay l':ave 
a doubt, bo\,y far it is even ulcful to tbe plant or ani
In al in which it is found. ~1 ~his is fejd to Lc the cafe 
\vitil the fplcen; \vhich has been extr~ltlecl from d0g'S, 
\\,ithout any ft n fi ble in j tl ry to t h ::i r vi tai {lin Lt;o ns. 
I n it ~ n .: e S 0 i the tor fll e r kin d , n ~11 i V" ~ \. , i n \ \" Lie h we 
cannot expiaia the operation, rn:ly bc'nutn~rotls; for 
t 11 e y \\1 i 11 be [0 in plOp 0 r t i G n tt) 0 uri gnu, J 11 C C . ~l' hey 
~\? i 1 j be m nrc 0 r f e \v er to d i H~ len t pe r f 0 n 5, an d i Xl d 1 t
fen.!~lt Hagcs ot fciencc. Evel y imp! ovement. et 
kno\\'lcdge diiuinifhes their nUlnb~r. 1'herc is hard. 
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Jy~ perhaps, a year paITes, that does not, in the ',vork~ 
of ll.at urc, bring fOllle operation, or [orne mode of 
operation, to light, which was before undifcovered, 
probably unfufpe8cd. Infiances of the fecond kind, 
name ly, ,.\-' here the part appears to be totally ufelefs, I 
b.:llrvc" to be extretnely rare: comptired \,vith th~ 
l:l1mberof thofe, of \tvhich the ufe is evident, they are 
beneath any aHlgn~ble proportion; and, perhaps, have 
l~cver been fubfT) ittrd to a trial and eX3lninatioll fuffi. 
e: i c n t I y ace u rate, "lor g en 0 11 g h con t ! n U f (1 ,or o! t (' n 
enough repeated. No accounts \v hie 11 I have feen 
are fatisfattory. 'T'be muti lated anilTial IT! ay live and 
grow fat, as v.r~s tLe C][c ot the d(1g depl ived of its 
fpleeu, yet m ~~y be de ~ eEl ive in f01l1e c"iher c t its func
tions; \v hie h, \\ hether they can all, or in \\,hat de
gree of VigCUT and perfeBi('n, be performed, or how 
long preftll ved~ vvithout tbc extirpated organ, does not 
feeln _ to be aleel tained by experitnent. But to this 
cafe, eVen Wfre it illlly made out, may be applied the 
confideration wh!ch ,~pc fllg-gelled concerni ng the 
\v ate h, yi z. that thefe fu~elf1Uf)US parts do not nega
tive the rea[oning whic11 \ve infiitl1ted ccncernir.g 
thofe parts which are ufcfllJ, and of \\1h ic 11 \ve kno\\T 
the ufe. The indication of cen trivance, \\- itll re f peel: 
tot hem, r e nl a ins as it \\" as be fe r e . 

III. One atheifiic way ot replying to aUf obferva
tions upon the works of nature, and to the proofs of a 
Deity \\t~hjr.l~ ,~~e think tba~ \ve perceive in them, is to 
tell liS, that all ,vhich \ve fee muft necefl'ari ly have 
h,1d fome form, and that it might as well be its prefent 
form as any other. Let us no\v apply this anfwer to 
the eye, as we did before to the 'vatch~ Something 
or other muft have occupied that place in the animal's 
head; mull have filled up, we will fay, that focket : 
\\'C will fav alfo, that it mun have been of that faIt of 
fubftance J ."vhich \VC call ani Inal f ubfiance, as flelli, 
bone, membrane, cartilage, &c. but that it lhould have 



IJcen an l)le, kno':ing as we do wllat an ~~y~ con1p~e
hends, VIZ. that It lhould ha\'e confi ltcd, hrtl, of ,1 

f e ri e S 0 f tr a 11 f par e n tIe n fe s (very d i ff ere 11 t t by t 11 c bye 9 

e \7 e n j nth e i r fu b It a nee, tr u ill 1 he 0 p a que mat c ria! s CI t 
which the reft of the body is, in ~cneral at leail, cc',n
po fed; and \v i t h \\9 hie h the "r hoI e 0 fit 5 [u r t d r c, t 11 i s 
lingle portior. of it excepted, is covered): fccondJr, 
of a black cloth or canvafs (the only melnbrane ol the 
body whicl1 is blac k) fpread out bellind thefe lenfes, 
fo dS to receive the image forrl1cd by pencils ui" light 
tranflnitted through theln ; and placed at the prccife 
geoo1etrical d i fiance at \v hie h, and at \V hie h aione, a 
Gillin /:1 inlage could be fOflned, nalnely t at the con
courfe of the refratled fays: thirdly, of a large nerve 
comtllunicating bet\veen thi~ 111cnlurdne and the brain; 
,\Tithout \vhich tIle aaion of light upon tht~ n)Cn:aur,lllc, 
huwever modified by the org;;lO, \\·uuld be loft to the 
purpofes of fcnfation. l'h3t this lortunate C{)I~ forma
tion of parts fhould have been the lot not of one in
dividual out of many thoufand individll~.ds1 like the 
great prize in a lottel y, or like [orne flngularity in na
ture, but the ha ppy chance of a \\' hole fpecics ; r.or 
of one fpecics Ollt of many thoufand fpecies, ".\'ith 
\vhich \ve are acquainted, but of by tar the great~it 
llumber of all that exifl; and that under Ytlrietie~, not 
ca[ual or capricious, but bearing l11ar1:s of .being fuit
ed to their refpetlive exigencies; that all this fhould 
have taken place, merely becaufe forrething mu!l 
have occupitd thofe points in e,"ery anitnai's lore .. 
head; Of, that all this iliould be thought to be ac
counfed tor, by the 1110rt anfwer, " tl1at ,vhatcver was 
there mufi have had fome form or other," is too abe 
furd to be made nlore fa by any argumentation. We 
are not contented \vith this an[\ver, \I\'C find no fatis .. 
faaion in it, by way of accounting for appearances of 
organization far Ihort ot thofe of the eye, fuch as we 
obferve in rollil ihelIs, petrified bones, or other fub. 

E2 
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fiances \vhicll bear the vcCliges of animal or vegetable 
recrelnents, but which, either in refpeCl of utiJity, or 
~r the fi.tuation in \vhich they ~re difcovered, Inay 
ieelll accIdental enough. I t is no ,vay of accounting 
even for there things, to Ely th,1t the Hone, for in fiance, 
'v hie h is flle\v nus, (fu p pufi ng the (Inc {lion to be con
cerning a petrificatioll ,) l11U it h:lve contained fome 
internal conformation or other. Nor does it mend 
the anf"ver to add, \vith rcfpeEt to the fingularity of 
the confoflnation, that, after the event, it is no Ion <Ter ,., 
to bee 0 In p 11 ted \v hat t 11 e c h 2 ; 1 C c S \~. (' r e Cl (~ a i n ft it. 'I' his 
is 3l\vays to be co:nputed, \\'LC!l thcgueItinn is \vhethcr 
an ureiul or imitative cont()I~n:i~ioll be tLe produce of 
chance or not. I d\:o fire no ·qcatcr certain!'}' in rea .. 

D 

ioning, than that hy \vhich chance is excluded fron1 
the prefent difpofition ot' tbe natural \vorld. Univer
fal experience is ag(!infi it. \\That docs chance ever 
<10 for us? In the hUlnan bDdv. for inflance, chance, 
i. e. the operation ot caufes \vi'tbol1t defigH, may pro
duce " \\-en, a ,"'art, a 111ole, a plmpic, but never all 

eye. f\mongil inanitnate fuLHances, a clod, a peb
b Ie, a Ii qui d d r 0 p , 111 ~ g h t be; but n e \' e r \.'1 J saw ate h , 
a telcfcopc, an organized body of any kind, anf\\fcr
ing a val ulble purp0fe oy a corTIplicated llle.C banifrn, 
1Le eflLc1 of cha;slc. In no afIlgnable inHCince hath 
fll c hat hi n (T (X inc d ~.v i, h 0 uti n tell t ion f 0 mew h ~ r e . 

IV. TL~·e is another anf"wer wl,ich has the farn~ 
effect as ihe lefulviuQ" of thinG's int() chance ,. which 

~:> 0 

an [\\rer \\-Duld PCl fuad~ us to bel ieve, that t h~ eye, 
the anilnal to \'111 ic hit belongs, evel yother ani Ina t, 
every plant, inueed every organized~ body ~h~ch \ve 
fee, are only fo lllany (Jut of the pofIlb'le ,·arJCllfS and 
cOlnbinatioilS of being, which the lapfe of infinite 
ages has brought into exiilence; that the prefent world 
is the rclitl: of that variety ; millions of 0ther bodily 
forms and other fpecies 11~ving perifhed, being by the 
defeCt of their conftitution incapable ot prefetvation, 
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or or contin ~lance bv r-cneration. No\v there is no 
, c) 

foundation whltever for th~s conjeaure in any thing 
\vhich we obferve in the ,~·orks of nature: no fuell 
experiments are going on at pre{ent; no fuch energy 
operates as that which is here fuppo[ed, and which 
{hould- be conilantly pulliing into exifi:ence ne\v 
varieties ot beings: nOl are there any appearances 
to fupport an op11110n, that every paffible combin
ation of veget;:1blt- or anilnal {lrutture has formerly 
b~~n tried. Ivlulti t udes of conformations, both ot 
vl\~etabl es and .1 ni rnals, may be conceived capabJe of 
(!..i Hence and fuccetTion, which yet do not exifi. Per
il-ipS almoH as 111Jny fornls of punts might have been 
iOllnd in the fielJs, as figures of plants can be delini .. 
atcd' upun paper. f\ count :efs variety of ani1l1als 
lnight have exifl:ed which do not exiH. Upon the 
f u ;) po fi t ion her e {l ate d , \ve fll 0 U 1 d fee II n i cor n san d 
n1Crr11aiJs, fylphs and centaurs; the fancies of paint
ers and the lables of poets realized by examples. Or, 
if it be alledged t h~t the fe rnay tr an fgrefs the Jilnits of 
puffible life dnd prop~gatioll, \ve might, aL leaH, have 
ndtions of human beings without nails upon their 
fiI1~erst \vitI1 Jnorc or fe\ver fingers and toes than ten. 
fG! ne \v ith o~e eye, others with one ear t \\,ith one nof
triJ, or \vithout the fenfe of fmellin,~ at al1. i-\JI 
t 11 e f eta n d a tho II fa n dot her 1 !-n a gin a b I e va r itt i eSt 

nlight live and propagate. \Ve may modify anyone 
f pee ies 111any d ,ffereut ways, dll confi fient ,vith Ii fe, 
and v. it h the a El i 011 S nee c { r a 1 y top refer vat i () n , a 1 .. 
though affording different degrees of conveniency and 
enjoynlent to the animal. And if we carry thefe 
modifications through the different fpecies \\'hich are 
known to fubfift, their number would be incalculdble. 
No reafon can be given ,vhy t if there deperdits ever 
exifted, they have now difappeared. Yet, if all pof .. 
fible exifiences have been tried, tIley muft have 
formed part ot the catalogue. 
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But, moreover, the divifion of organized [ubllances 
into anilnals ~nd vegetable~, and the difiribution and 
fub ... diftribution of caell into genera and fpecies., 
which difiribution is not an arbitrary aa of the mind. 
but is founded in the order whicIl prevails in extern
al nature, appear to me to contradia the fuppofition 
of the prefent world being the retnains at an indefi. 
nite variety of exillences; of a variety which rejeEls 
all plan. The hypothefis teaches, that every poffible 
variety of being hath, at one tin1C or other, found its 
way into exiilenr:e (by ,vhat caufe or in what manner 
is not faid,) and that thofe which ,~ere bacily fortned, 
perifhed: but ho\v or "vby thofe which furvivcd 
fhould be caft, as lve fee thdt plants and animals are 
call, into IcguL.lr c lalfes, the hypothefis do€s not ex
p1ain ; or rather the bypothefis is incollfiflent with 
this ph~nolnenon. 

The hypothefis, indeed, is hardly deferving of the 
confideration \vhich \tve have given to it. \tV hat 
fhould we think of a man, who, becau[e ,ve had nev
er oUlfelvfs feen watches, telefcopes, floc king mills, 
fiea1n .. engines, &c. made; .kne\v not hOtH they \vere 
made; or could prove by tcHimony \vhen they 'Vvere 
lnade, or by whom; would have us believe that 
thefe machines, inftead of deriving their curious 
firuBures from the thought and defign of their in
ventors and contrivers, in truth derive thenl from no 
other origin· than this; that, a mars of metals and 
other materillls having run, \vhen melted, into all 
poffible figures, and c0111bined thetnfelves in all paf. 
fible fOlms and fhapes and pfoportions, there things 
which we fee, are what \\'ere left from the accident, 
as beft worth preferving; and, as fuch, are become 
the remaining flock ot a Dlagazine, which, at one 
time or other, has, by this H!eanS, contained every 
mechanifcn, ufeful and ufelefs .. convenient and incon
venient, into \\~hich ruch like Dlaterials ,QuId be 
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thro\\'n? I cannot difiingllifh the hypothefis as ap
plied to the \vor!,s ot nature, irorn thi3 folution, 
'\'hich no one \voldd accept, as ap?lied to a colletlion 
ot t11achines. 

V. To the marks oi contrivance difcoverable in 
animal bodies,and totbeargunlent deduced from them, 
in proof ot defign, and of a de[l~ning Creatcf, this turn 
is fometilnes attcnlpterl to be g:\'cn, \' iz. that the parts 
\\~ere not intended for the ufe, bu t that the tl fe arore 
out 0 t the par t s • 1" his din 1 n eli () n is i n t c 11 i g i b Ie. A 
cabinet ... nlaker rubs his nlahogJny \vith liill- fkin ; yet 
it would be too much to alr~1 t thJt the {kin of the dog 
f1th \vas made rough and v,r2tiluL.ltrtl on purpofe for 
the poii Po ing ot \\·l)od, and the u [c 0 r cab i net· makers. 
, 1 ~ her e fore t he d i H i nEt ion is· in t e 11 i g i b Ie. But I t h in k 
that there is very little place for it in the \vorks of na
ture. \Vhen roundly and generally affirmed of them, 
as it hath fometilnes been, it amounts to fuch another 
flretch of affertiotl, as it \vould be to fay t that all the 
irn p lemcnts of the cab i net-Ina ker's \vOI'kf110P, as '\~e II 
as his fifl1- Iki fl, '1.9 cre rub {lances accidental} y configu
rated, \Vh1Ch he had picked up, and converted to his 
ufe; that his adzes, I'd \VS, P la!1e~, and gi In b lets, \vere 
not made, as ,\-e fuppofe, tu he,,,, cut, flnooth, flldpe 
out, or bore \\'ood ,,-ith; but that, tbr~fe things being 
mad e , no rn at t e r \\1 i t h \ V hat cl e {j g n ,or \,y he the r ~'i t h 
any, the cab i tl e t ... m a k e r per c e i v cd t 1 ~ at tit ey \\' er e a p
pI i cab let 0 his F 11 r po f eta n d t urn e ; 1 the 111 t () ace 0 un t • 

But, again; fo tdf as thie; foluti<)n i~ attempteJ to 
he a p pI i edt u tho r ~ par t s of ani! 11 ~ 1., t Lea t l i v not \v hie h 
does not depend upon the win of the animal, it is 
t r aug h t \\T it h fi i 11 m 0 r e cV i J en tab fur d it y • lsi t po m -
hIe to believe that the eye ,\~as fortncd \vithout any 
regard to vifion; that it \\·25 the aninlal itfel i \vhich 
found out, that, though formed \vit 11 no f uch inten
tion' it \\7ould [erve to fee \,9ith; and that the ufe cf 
the eye, as an organ of ligl1t, refulted from this di: ... 
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covery, and the animal's application of it ? The falne 
queflion may be afked of the ear; the fame of all the 
ienfes. None of the fenfes iundamentally depend 
upon the elel:1ion of the animal: confequently Ilei. 
ther upon his fagacity, nor his experience. It is the 
impreffiun \vhich objel:1s make upon them thnt con. 
flitutes their u;~e. IT nder that impreffion he is pam ve. 
He nlay bring objeEls to the fenre, or ,vithi n its reach; 
he Inay feletf there objects; but over the inlpl eifiOll 
itfej f he has no po\ver, Of veJ y little; and that prop. 
er I y is the fente. 

Secondly, there are tTIany parts ot animal bodies 
\vhich feern to depend upon the \viJI of the anilnal in 
a greater degrf'e than the fenfes do, and yet \viti1 re
fpeEt to \vhich this folution is equally unfatisfaclory. 
]f we apply the folution to the human body, .for in
fiance, it fOrln~J itfe! f into qucfi ions upon \v hieh no 
reafonJble mind can doubt; rue has, ,rhcther the 
teeth \vere made exprefsly for th~ maHic.at!on of food, 
the feet for wal king, the hands for holding; or ""~ heotf 
ther, thefe things being as they are, being in faa in 
the animdl':i poffefIion, his OVt'11 ingenuity taught him 
tllat they were convertible to thefe purpofes, thougll 
~o fuch purpofes \vere contenlpldted in their forma
tIon. 

All that there is of the appearance of reafon in this 
,yay of confidering the fubjecl is, that. in fome cC;\fes, 
the org~nization [celTIS to deternline the habits of the 
animal, and its choice, to a particular mode of life; 
which~ in a certain ren[e~ may be called " the ufe arif
ing out of the pclrt." NOlV to all the innance~, in 
'\'hicll there is any pldce tor this fuggefiinn, it n12y 
be repl~ed, th:-\t the org(lni zation dcterlnines the ani
nl a Ito ""h a bit she n e Ii c i d Jan d fa 1ll tal v to it fc 1 f; and 

J 

that tllis efletl \vould not be feen [0 regular)), to ful-
Jow, if the teveral organizations did not beJr a cun
certed and contrived relation to tile fllbilances bv 

J 
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,~hich tIle anilnal \l.7as furroundcd. Thev \vould, 
othe rwi fe, be capacities \,yithout objeB s; potvers \\' ith. 
out ernployment. 1'he web toot detcrolincs, you· 
fay, the duck to f\vim : but what would that avail, if 
there \vere no water to f\vim in ? The flrong, hvok. 
ed bill, and {harp t31ons, of one fpecies of bird, de. 
termine it to prey upon animals; the f()it flraight 
biB, and \veak cJa,vs, of another fpecies, deterlnine it 
to pick up feeds: but neither determination could 
take effctt in providing for the fuftenanceof th~ bird~, 
if anirnJI bodies and vegetable feeds did not 1ie with. 
in their reacll. The peculiar conformation of the bin, 
2nd tongue, and clav;s of the woodpecker, r.etermines 
that birJ to fcarch for hi s food anlongfi tf:e infeRs 
lodged behind tile bark, or in the wood, of decayeti 
trees; but what ,vould this profit hilD if there ''i. ere 
no trees, no dec dyed trees, no infeEts lodged under 
their bark, or in their trunk? The probofcis \vith 
\\,hich the bee is f:.lrnifhed, determines hinl to feek 
fo r h on cy; but \v h d t W ou ) d t ha t fi g n i fy, if f1 () \v e rs f up
pli~d none? Faculties thrown down upon antJnals at 
random, and without reference to t!:e objects amidfl 
\"hich they are placed, \vauld not produce to tlletn 
the fervices '~hich \o\"e fee: and if there be tbat refer ... 
ence, then there is intentione 

LaUly, the fulution falls entirely \vhcn applied to 
plants. The parts of plants an{\\·er their uies, with. 
out any· concurrence from the will or choice ot the 
plant. 

V I. Others have choren to refer every thing to a 
principle oj order in nature. A principle ot order is 
the ",ford: but what is meant by a principle of order, 
as diffez ent from an intelJi,g"ent Cre3tor, has not heell 
explained, either by definition or example: and, with
out fuell explanation, it fhould feem to be a mere 
fllbfiitution 01 words for reafons, names for caufes. 
Order itfelf is only the adaptation of means to an end; 
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a principle of order, therefore, can on1r lignify tLr 
nlind and intention \\'hich fv adclpts lhrill. Or, '\"('re 
it capable uf being exp:a~llcd in any other fcnre, is 
there allY ex pel it 11 c e, a 11 y a n a log)" t u f u fl a i nit ? \ ~\r d g 

a wa:ch ever produced by a prir~cl?lc ot order? and 
\vhy might not a watch uc fo produced, as "-ell as an 
ere? 

Ji"'urtherlnore, a principle of order, aaing blindly 
and \vithout choice, is negatived hy the obfclyation, 
that order is not un i verfal; \\1 h ic h it ",'ould be, if it 
i IT ued troin a con H ant and neceffary pri Ilci p Je; nor 
indifcrim i nate, \V hich it \vould be, if it i {rued front 
an unintelligent principle. Whele order is wanted, 
there we find it; \\,herc order is not \vanted, i. e. 
where, if it prevailed, it ,,,"auld be ufelers, there we 
do not find it. In the HrllRure ot the eye (for we ad
here to our example,) in the figure and polition ot' its 
fevcral parts, the moit exact order is 1l1aintained. In 
the forms of rocks and nlountains, in the lines ~'hicll 
bound the. coalls of continents and iflands, in the 
Ihape of bays and pronlontories, no order whatever is 
perceived, becaufe it \,Would have been fuperfluous. 
No ufeful purpofe '''''QuId have arifcn from nloulding 
rocks and lnountains into regular folids, bounding the 
channel of the ocean by geometrical curves, or trom 
the map of the \\Torld refembling a table of diagrama 
in Euclid's I~lements, or Simpfon's Conic Se8ions. 

V I I. La fll y, the con Ii dell C C \1\' hie 11 ,tV e p) ace in 0 u r 
obfervations upon the works of nature, in the Inarks 
~;hich \VC difcover of contI ivance, choice, and defign, 
~"nd in our reafoning upon the proots afforded us, 
ought not to bt fhaken, as it is {0111ctinlCS attempted to 
be done, by bl inging fOf\Vard to Cllr view our O\\1n 

ignorance, or rather tlle general inlperfeEtions of our 
k no \\' 1 e d g e, 0 \. nat u r e . Nor, in nl any c a its, 0 ugh t t his 
cunfideration to affeR us, e,"en \\rhen it refpects forne 
parts of the fubj<:tt imnlcdiately under our notice. 



.A. R CUM E ~,T C 0 ~~ r 1 ~ t: L ~. 

True fortitude of underflanding con fi Us in not [d f1cr
in g v; h ~ t 'v e k now lob e d i fi U f L) ~ d by \ \" h..! t \ \. C J J n ') t 
kno\v. It VvC per cei ve an u feful cn(:, and Il!C an 5 
adapted to that end, \ve percei \." enough for our Lon
clufiun. It there thillt!S be clear, no Inatter "':l~t i~ (..I 

o b i"c u r e . T he a r g u tIl c n tis fi n i fh e d . It~ 0 r in H ;~ nee ; 
if the utility of "i{ion to the anitnal \ .. hich enjoys it, 
and the adaptation of the e)'c to this office be evident 
and certain (and I can 111elltion nothing \\' h ich is tTIOrc 

fa,) ought it to prejudice the inference \vhich \\·c dra\v 
frotn there premifcs, tlldt \ve cannot explain the u(e of 
th~ fpleen? Nay more; if there be part~ of the eye, 
viz. the cornea, the cry Halline, theretina, in their fub ... 
11ance, figure, and pofition, rnanitefil y [uiteJ to the 
fornlation ot all i InJge by the rerraai~)n of rays uf 1 i~ht, 
at leail as nlanileHly as the gld.ffcs an(l tubes of a diJp
tric teJefcope are fuited to that purpu[e, it concerns r~ot 
the proot 'to hich thefe afford of dcfign and of a dc
tigner, that there Inay perhaps be other part3, certdin 
mufcles, tor in fiance, or ner\'es, t 11 the fclIne e~'e, of 
the agency or effetl of \'9hich \ve can }~i \-e I~O ac~cunt ; 
any IDc..)re thcln we fhould be inc IineJ to dQ~lbt, or 
ought to duubt, about the contlratbon of a tclcfc()~)~, 
viz. for '\I~hat purpofe it \vas c011£lructed, or \\·!12L~cr 
it \\'cre con iiruaed at all, becau Ie there be~on(~ed to 
it certain fcre\\·s and pins, the ufe or aclion of , .. 11: ell 
\\'e did not comprehend. I tJke it to be a gC!1C Lll 

,vay of infufing doubts and fcrl;ples into the n1i~~Jt 
tor C C (1. H to it its 0 \ \9 n i g nor ~ n c ~: • i t:~ 0 \ 'w· nil n :; f' ... : i 1 i tv; 
to tell us that t!pon the!!! [llbje~tj \\7C kno\\T L::le; t(lat 
little inlrDerfetllr; or ra~!lc:r, th:lt \\'C kno;v' l1()thino" 

I t~ 

proper 1 y about tbe mJtter. r her~ f ugg(! f1 ions fo fall 
in with our confcioufnefTes, as fom·:times to pr\l
duce a general difiruft of our facu!t:es ~nd our con. 
clufions. But this is an unfounded .iealou~)'. The 
unc~rtaintr of one thing, docs not necrfT1rily affeEl: 
the certainty of another thi!1g. OUf ignorance of 

F 
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many points need not fufpend our affllrance of a few. 
Relore 've yield, in any particular in fiance, to the 
fcepticifm \rhich this fort 01 infinuation would induce, 
we ought accurately to .fcertain, whether our ignor- I 
anceor doubt concern thole precife points upon \\I~hich 
our conclufion rens. Olher points are nothing. Our ~ 
ignorance of other points may be of n'o confequence'~ 
to there; thou,g-h they be poiuts, in ,~arious refpeets, 
of great impurtdnce. A jufi reafoner removes frolT! 
11is confideration, not only what he knows, but what 
h~ does not know, touching matters not firiclly con
nf8ed with his argumeut, i. e. not forming the very 
lleps of his deduCtion: beyond there, his knowledge 
and his ignorance are alike irrelati ve. 

CI-IAPTER VI. 

THE A R GUM E N T C U ~l U L A T I V -~, 

W ERE there no example in the world of contriv. 
ance exce pl that () t the eye, it \\?ould be alone fufIi. 
cient to fupport the conclufion ,.vhich we dra'v from 
it, as to the necef!ity of an intelligent Creator. It 
could never be got rid of: becaufc it could not be 
accounted tor by any other fuppofition, \vh:ch did not 
contradiEl all the principles we pafTers of knoV\71cdge; 
the principle~ accordlng to which, things do, as otten 
as they can be brought to the tell of expel i~llce, turn 
out tu be tlue or falfe. Its coats and humours, con· 
flru c1 cd, as the len fes ot a telefcope are con firllfted, 
for t be rci-"rt!tt ifll1 of ray s of I ighl to a point, 'v hich 
forn15 the plopcr a(~l ion of the organ; the provilion 
"'r ,(, 1'" to ...... ~ .......... '0 f." : .-r;t~ ......... ";l",,",.ho b 1 n L s m L .. CUll r \.., . G \) 1 J sir .. LA J n 1 n b ' .,) .f1 u P 11 ,V ,U \.. 0 -

jeLl, fi milar 10 that \\~ hich is given to the telefcope by 
fcre\.vs, and UpOll ,,,hich pO\\ler of direaioll in the 
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t-y~, the exercife of its office, as an optical infirumcn t • 

depends ; the t urther provi fion fur its det encc, tor its 
contlant lubricity and !HoiUlHC, \vhich we fee ill its 
fucket and its lids, in its gland fur the fecletioll ot the 
matter of tears, its outlet or c{)zn rnullication \\'it h the 
nofe for carrying off the liquirl at1cr the eye i., \vc1fh
.ed with it; there provifion~ cOlnpole altcgctlter an ap
paratus, a fyllem of parts, a preparation of rncans, fa 
manifefl: in their defign~ fo exquifite in their contriv
ance, [0 fllccefsf u-l in th,~jl' ifi'ue, fo precious and fo in
fJ nit ely ben e fi cia lin the i r u r e, as, i r. In y 0 pin ion, t (J 

bear down all doubt that can be rCiired upon the iub-
jea, And \vhat I wifh, under the title oi the prefetlt 
chapter, to obferve, is, that, if other parts ol ·nature 
\vere illacceffible to our enq uiries, or even it other 
parts ot nature prefented nothing to our examinatioR 
but diforder and contufil'n, the validity cf this exaln. 
pIe would remain tIle falne. I f there were but one 
w ate h in the war 1 d, it,·\" au 1 d n (.) t bel c [s cert a in t h;: t 
it had a tnaker. If 'v·e had ltev~r in our lives fe~n 
any but one finglc kind of hydraLl1ic macillhe; yet, 
if of that one kind \ve und('rf;o~)rl th~ mechani!tn ani 
-t1fe, \\'e fhould be as perf:~El !.~7 ~·dr~irc.-! 1 hat it ~q-ol'e~ d
~ d flO 1 [) the b d n d ~ d it d t h c< ". i ~ t, :: d : d f kid, () r a ,\.o 0 r k -

. l . f" . :". , {o 
111.:\ n, as 11 , \. e v 1 l! ( (j t! r: It I ! C : I • ; 1 (~ 1" t! 1' .... ' ';l '" IS, a t H ! J \ v 
coliet'ted t~lerc t\ventv dd{~!ent :',::"l(:, flF Hl-cltincs f0r 
dra \\'in,g \vat (r, or C:i thoufand ~ i iro';" ( IJ t 1: i l1(!S ror ot 1~ (' r 
-purpofes. Of this pUl!1t each n)dcLiue is (! proPf, in .. 
dependently of the re,t. So i! is \vlih the cVl{;enccs 
of a d i \' ine agency. f I'be pruof is n,Jt a C::11'~ ! u fion t 
\\7 hie h 1 i e sat the end 0 I a c L cJ i n 0 f rca! 0 n i 11 g. 0 t Vy hie h 
chain eac h initance of C011 \;"iv .:inre is on I r a hn k~ an:l 
of \vhich, if one link_ fC1il, tLl? ,\"hule falls; but it is 
an argulnent feparately [t~pplicd bv every fepdI"titc ex
alTIple. An error in ila{ing an exa.l.pi,~ ~ln~~rr) on 'y
that e xa rn pie. 1~he aJ gumcnt is cu lllLd.l ~ '"c' Hl!' e 
i u He fi feufe of that lerill. The cy C plOV CS it \'V l~:lJ! ·:t 
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1!~e Cdr; the ear \N i thout the eye. The proof ill eae 11 
e:~alnp!e is cornplete; for when the defign of the 
p.lrt, and the cond uci vencfs of it!, llructuf\! to that 
~ ~Ilgn) is fhe\\7n, the mind may fet it{elt at 1c1t : no 
? I,i. ~tre confideration can detract any thing trom the 
!,,-,rce of tI1e exanlple. 

---------------------
CIIAP1"ER \TII. 

OFT I-I E ~1 E C 1-1 t\ }J I CAL AND I 1\1 ~1.E. C II • \ N I C i\ L 

PAR '1' S l'J.. N D FUN C T I 0 ~N S 0 FAN I 1\1 A L SAN D 

V EG E T i\. B L E s. 

I T is not that every part of an animal or vegetable 
}l~S n0t proceeded from a cor.triving mirld; or that 
t'YCIY p,',rt is not conHruaed \vith a vie"\v to its proper 
end and Furpo[e, according to tile laws belonging to, 
.Jnd gavel ning, the fubnal~ce or the a8ion tnade u[e 
of in that ptirt; or tbat c('1ch part is not fo confiruEl:. 
cd, as to effecluate its purpo{e v~:hiln it operates ac
cor cling to theic la\\·s: but it is, becau [e there la~' s 
tbeln fel ves are not in all cafes equally ul~der{lo(jd; or, 
'\\' hat amounts to nearly the farne thing, are not equal. 
ly exenlplified in more fimple p:oceH'c s, and more 
i; nl pIe m c.' eLi n c S; t 11 at \ve ] a y do \\' nth e d i fi inc t ion, 
1:tt e propo!~d, bet\Neen the ll1echan ic~l parts, and 
u:her parts, of aninlals and vegetables. 

For ini1an(e ; tl:e principle ot mufcular mo~ion, 
viz. upon- w11Jt caufe the f\velling of the belly ot the 
111U[C Ie, and confequent contrac~ ion oi its tcndt1llS, 
either by an act ot tbe \\-i:J or by Invo!untarv ir.-ita .. 
t ion, depend s, is \v hoUy lln knO\,"ll to ll~. 1 'he ! ub. 
fiance empluyed, "'hcther it be fluid. gtdcous, claftic., 
f 1 f t f r i ( a) ~ 0 r I! 0 n e 0 f tIt e fe, 0 J not Ii ~ 11 If 1 ~ f f In b I i 11 ~ <, . 
~he[e, is al[a unknc"ln to llS : of CC~!: fe the la\vs LCA 
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Ion gin g tot II at fu L nan c e, and \v h i (h re g II Lit c : t" a c -
tjon, d~'(! uilkr1 o·'.vn to llS. ,\, c {c?e nDthln~T fill!ilul" to -, 
tnis cllntra~:tion in dnv m1C hinc H'hich \VC Cdll lJl~t~"(·t 
ora n v pro c e Cs \~ hie h \ve c ~ n e xc C \l t e . So fa r (" t i:; 
.contcHed) \ve are in ign\}rJll~'c: but no further. "l'hi') 
po \ V era J) d p r inc i p ~ ~?, t r () r n '. \' 11 J t C \ • t: rca tJ f e i t P ro c e i : • ; ,\ , 

beintf t\{fUnlcd, tlic coii.)::·rltion d: the iiJfCS to r~Lei\·t~ 
t''' 

t be p r! n c i p 1 e., the d i :"p \..' f! t i 0 ~ lOt' the :n u reI est 0 r the 
t. ft: a 11 J a p p 11 rat ion u ttL c p ,),s i: r ~ i SIn c c han i {: :·d ; ,.! ~ J 
j s as in tel i j ~ Jib I e as l h c ~l;~ ~ n it :12 (-' j It U t tl~ c \v iff S ~, n d 

r~ J 

HriIHTs bv \vhich a pUDDet is lnU\·cJ. \\Te fec tLere-
t) ~ L I 

Jt)re, as tlr as refpetts t11e fubjctt befDre llS, \\1h':lt is 
lllJ tIn (! c han i cal i!l t he ani t n J 1 t r J rn ~, and l. V 11 ~ l i '). !' I' h e 

.1! C r V\J US 1 n Hue nee ( t"o r we are 0 ft en 0 hI! g eel to g i ve 
IlJtllCS to thin}~s ,\~hich \\'e kno\v little about)-l fay 
the nervous infldence, by \\1hich the belly or middle 
.ot the lnufclc is {welled, is not tnechanical. 'l'hc 
utility of tbc cffeEt we percei ve; the nleallS, or the 
.preparation of nleans, by \vhich it is produced, ,ve 
do not. But obfcurity as to the origin of Inufclllar 
motion brings no doubtfulnefs into uur obfervati0113 
upon the fequel 01 the procc(s. Which obfervations 

.. relate, t fi, to the COIl tlitution of the !flU [c Ie; in con
fequcnce ot which conilitution, the f\vcljjng ot the 
.belly or oliddle part is. neceIfdrily and nlechanically 
follo\~ed by a contractIon ot the tendons: 2dJy, to 
.the nUlnber and variety ot the mllfcle~, and the corre
Sponding number and variety of ufetuI powers ~\7hich 
they fupply to the .ani.m.al; ~hic h is afioniHlingly 
great: ad1y, to the JudicIous (It .we may be pertnit
ted to u:e that term, in fpeaking of the author, or of 
.the works, or nature,) to the wife all(l \"rf: II contrived 
difpofition of eachmufcle for Its fpecitic purpofe; 
f:>r moving the joint t11is \\"ay, and that \VdY, and the 
-other way; tOI pulling and ora''''ing the part, to tvhich 
it is attached, in a dcter!nlnatC and particular .:ilr~c
.tio i which is a mechanical u}Jcration, exemplified 

fz 
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in a multitude of inllances. To mention only one; 
rrhe tendon ot the trochlear 1l1ufcle or the eye, to the 
end that it may dra\~ in the line required; is paHed 
through a cartilagir:ous ring, at which it is reverted, 
exacl1y- in the fame manner as a lope in a {hip is car
ried over a blo~k or round a ft~jy, in order to n1ake it 
pull in the diretlion which is \vanted. /\,11 this, a~ 
we h a v e fa i d, is In ec han i c a I : and is a sac c e II i b 1 e to 
in[!-,ettion, as capabJe of ofing aiec! t~lined, as tlv.! nl~· 
c h:l n i Iill 0 f the aut 0111 a f :. ~ n ~ nih cSt fan d . Sup p 0 r{~ 
the auttnldton to be put in 1I10tion UV a }I:~1g11Ct, 
('NIJich is pfl:t:able,) it \\,ili fupply us \\,ith a co!npar
ifon Ycry (}pt iUI' cur prcfcllt purrofe. Of the nla~; .. 

• t-1' k t I" 1 1 net! C t:li!u V!Unl \ve . IlO\rV per D,q)S as Itt c as \ve 00 

of the nervous fluid. But ITLJ:1'netic attraElion bC:t1Cf 
,.> b 

a IT U!1~ eel (i t lignifies nut ~i ing i 1'0111 \V hat cau fe it p ro-
ceeds,) \ve can trace, oc t bet C (an be pointed out to 
us, \vith PC] lett cleilrncJs anJ certa:nty, the rr.echan
i~il1, viz. the Heel b~rs, tbe t.rheels, \he joints, the 
,vires, b \' 'tvhic h the lllor ion [0 lIluch ~~Jn1ir cd is com
In u n i C J t e ci tot he f1 n i! C r., 0 f the i 11] a fT e: and to III a k e 

'.J \....") 

any obfculity, or diHlcu!ty, or contr~vcrfy in the doc-
uin.c of m(t(TLctii'rn, an ob)· ection to our kno~' led{!e or 

,~, ~ 

our ccrtaiuty concerning the rontriv<':llce, or the marks 
of COl~tl;\·L~nce, difpl'lyed in the ?utOtlldtOIl, \\'ould be 
eXdEtiy the L-ln-le thil~g, as it is tu mdke our ignorcncc 
(\vhich \t\'C (!c!~no\\'ler;ge) ut the cau[c of nelVOUS 

Grrenc\" or even of the lutJ}l;jflCe a!ld firutlure ot the 
b ~ 

nerves them!c!vI::s, a J.pol111d ot <.1ueUion ot 1ufpicion 
as to tbe rcafoning \v ~l ich \ve in {h tute concerning the 
nlechanical part ut our tfalne. '"fhat an animal is a 
machine, is a propohticn J~either correctly true, nor 
)wholly t"alre. The dit1inttioll which we have been 
difcuffing wili [erve to fllev; bO\\1 Jar the comparifon, 
,vhich this expreflion implies. holds; and wherein it 
fails. And, whether the dlflin&ion be thought of 
importance o-r not, it is cet-tainly or importance to re .. 



.:\ ~~ D F U ;~ C T ION S 0 FAN Il\i A L S, ETC. 63 

member, that there is neither truth nor ju Hice in en
d ea v 0 lin g to b r in g a c lou d 0 ver 0 U run d e ( Il and i n ~ s, 
ora d i {t r u It in too u r re a fun in g s u po nth i s f u b j eft, by' 
fllggefilng that "'e kno\v nothing of voluntary Ino
tion, or irritabiJity, of the principle of lile, of feura .. 
tion, ot dnin1al heclt, upon all which the anilnal func
tions depend; tur our ignorance of thefe parts of the 
anitIlal frc1l11t: concerns not at all our knu\v lerlgc of 
the Inec ha n~ C~ 1 parts of the fame f) arne. I contend, 
the refo I C, t hi~ t there is nl CL hani!"n) in animals; that 
this rcechalllflll is as properly fuch, as it is in ma
chines made by art; thdt this mechanifm is intelligi
G;c and cel'tdin; that it is not the lefs fo, becaufe it 
often bc~~ins or terminates \vith fomething which is 
not lnechdr~ i cal ; th3 t Vli' benever it is intcHigi b le an<l 
cL'ttain, it d~n)OTlnr3tes intention and contrivclllce, as 
\,·e·]j in the V,'OJ ks (It llature as in thole ot art; and 
t hat i tis the be it de In 0 n fi rat i \) n \ \. hie h ei the red 11 a ['. 
ford. 

But, ,vhiJfi I contend for thefe prop:>fitions, I d~) 
not c xc 1 ude Iny reI t trom afferti ng t bat tbere IndY be, 
(lild that there are, other caies, ill \\'!lich. although \\'e 
can not e x h: bit n1 e c han i ftn, 0 r r r 0 v c in deed t h ·1 t III c
chanif!n is crnployed, \\'e want not fuflicient eVIJc~lce 
to (' () 11 d u r t us t 0 d~ e {.d n) e C iJ n c luI i un. 

1"herc is \" h<lt III ay tee a 11e,1 the [/t)',:iiiral PJ r t of 
our frame; (,f \v hie h, by red ic)n ot the i rn :Jer tcLl ion 
of our chy:ni !try, vve CJn attltin to no difiinl~l knl)\\·l
edge: I Inean, not to a know ledge, either in Gt-'gree 
or kind, fimilar to that which \\·e poffefs of tht: rne .. 
chanical part of our trame. It does not there lore af
ford the fame fpecies of argument as that which me
chanifrn affllrds; and yet it may afford an argument 
in a high degree fatisfattory. The lJaJlric juict, or 
,tl:e Lquor \o\'hich digeils the tood in the fiomachs of 
(lnimals, is of this clafs. Of all tnenftrua it is the 
moLl active., tte moft univerfal. In the human Rom. 
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.ach, for in fiance, con fider what a variety of firange 
fubHances, and how widely diJferent .trorn oue an
other, it, in a le\v hours, rerluces to one unit'orm pulp, 
·nli I k, or mucilage. It feizes upon every thin~, it dif
.folves tIle texture of altnofi every thing, that conles in 
-its \vay. rf'he flelli of perhaps all ani mdls; the feeds 
and fruits of the greaten n·umber of plants; the reots 
~nd ilalks and leaves ot many. hard and tough as they 
are, y i e 1 J to its po wei fu 1 per v afio n . The c 11 ~1I) ge 
:wrought by it is different from any chyrnical folution 
which \ve can pron,uce, or "y ith ·\V hie h '~'e are ac
-q uaillted, in this refpe8 as well as Tuany others" that, 
ill our c hyln i fir'y, partic1:Jlar men Hl' ltd dei .on ly U POB 

.particular fubHances. ·Confider n)'Jreovcr that this 
.fluid, flronger in ils operation than a caut! ic alka} i or 
-mineral acid, than red preci pitate or aqua fortis it Ie) f, 
is neverthclefs as mild., and -bland, and inofienfi\'e to 
-the touch or ·taRe, as faliva or gum water, whilh it 
nluch refembles. Confider, I fay, thefe fevcral plOp-
tefties ot the digeftive organ, and of the juice \ovith 
\v hich it is {upplied, or rather with \y hi-eh it is made 
·to fupply itfelt, and you will confefs it to be er.titled 
.to a name, which it ha~ fo.!netimes received, t1.1at of 
•• the chymical \vonder -of anilnal nat.ure/' 

Still we are ignorant of the compofition of this flu-
jd, and of the tllode of its ilclion; by which is meant 
.that we are not ·capable, as we are in the -mechanical 
,part of onr frame, of collating it -with the operations 
-of art. And this I call the j.mpertetlion of our chym ... 
illey ; for, {bould tIle ·time -ever arrive, which is not 
.pelhaps to be defpaired of,when we can compoupd in
.gr~dlt:·nts., fo -as to {-arm a fotvent, which will aEt in 
·the lnannef in which ·the ga-Uric juice acts, we may be 
·ablt· to afcertaintbe chynlical principles upon which 
.its efficacy depend~, as -,veIl as from what part, and by 
-what concoclio!t, tTl the human body, thefe princip1e6 
.21:e.ienelated and derived. 
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In the mean tinl~, ought that, which is in tru~h the 
defe£t of our chynliHry, to hinder 11S fron1 acquief
c i n o' in t Lei n fer ~ 11 C e t \4.~ hie 11 a prod u a ion 0 t 11 a t u re , 
by ~s place, ils prppc!ties, its action, its furprifing ef. 
ficacy , its in va~utlb Ie ufe, (1 uthorifes us to dra\v ill re
fpea of a creative deugn ? 

f\nother moR fLlbtle ~nd curious funElion of anilnal 
bodies is fecreticn. T11is lunci ion is fenli-chVlnical 
and femi.mechanical: exceedingly important and di
verfified in its effeCls, but obfcure in its procefs and 
in its apparatus. '·fi1e importance of th~ fC~l etary Of

gans is but too vvelt atteHed by the d\fear~s, \\-hich an 
exceillvc, a deficient, or a vitiated fecretion is alma!! 
{ure of producing. A lingle fecretion being wrong, 
is enough to make life mifei able, or [ofnetimes to def. 
troy it. Nor is the variety Jet, than the importance. 
From one and the falne blood (l fpeak 01 the hunlan 
body) about t\venty ElifFerent fluids are feparatcd; ill 

their fenfibl~ propcr~ies, in tane, frIlell, colour, and 
confifiency, the nlofi unlike one another that i~ poni
bIe; thick, 'hin, fait, bi tter, f,\'cet: and, if f rom our 
O\Vll we p3r~ to other fpccies of aninl:J}s, \ve find a .. 
In 0 n g fi t b ~ 1 r fe ere t: on ~ not 0 n J y t 11 e In c it va r; 0 US, b 11 t 
the 1110Il oppo{itc properties; the IT.C-H nL1!titiul1s tili .. 

1 dI'"" r l r ') f 1 Il1ent, tile dec: Ie H pc Hon; '11C L ".\:( etc i PCI: urnes, t.1C 
m;_iH fcti(: od~Hlrs, Of thefe t}1e ~~'i e~tcl cart, as the 

C) r 
q~ (: it i- i C ill', C' ~, ! ~ i e [a h \' (l, the b i It.:.. (h e fL r n e r}' In 11 C i 1 a {!. t! 
~~ -, ~ , , , 
\v b i c h 1 u !) ric ate s the j 0 i n t s.. the tea! s '\, b i l h tTl () i Hell 
the eye, the ,vax ''''hich dch . .:nds the ear, arc. after th~y 
a:-c Ie C Jet ed, marl e II Ce 0 t i 11 t be a! I i r: L i i a.~ con () In y .; 
are evidentlv fublerv ient .. a nd are atl ua I iy contri but .. 
ing to the utiI!tits of ih~ ~nin1al itfelt'. Uther flnids 
fef'nl to be frpara!cd Ol!'"1y --'in be rejet:lftl. That this 
~lro is necefIdry (tllough why it was originally :rlecef:' 
1.:1!" y, \ve can q ot t c : j) is ill e \\' n L y the con [e que nee 0 f 
t 11 e I ~, p ~ r d t ~ 0 n be i n g ] 0 ~ • g fu fpc!1 d e d; "\ \" hie h C (J r 11 c
ql.encc is difcdfe and death. i~ki!l to fecrctiOD) it . . 
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not the fame thing, is affimilation, by which one anrt 
the fame blood is converted into bone, mu[cu}ar flefb. 
nerves, membranes, tendons; things as different as 
the wood and iron, canvafs and cordage,. of which a 
lhip ,vith its furniture is compofed. \Ve have no 
operation of art \rV h~rew i th exac.tly to compare all this. 
for no other reafon perhdps than that all operations of 
art are exce·eded by it. No chymical elettion, no 
chym ical ana]y {is or refolution of a fubfianec into its 
\.-onfiituent parts, no nlechanical lifting or divifion, 
that we are acquainted with, in perfeetion or variety 
come up to animal fe-cretion. Neverthelefs the appa
ratus and procers are obfcure; n·ot to iay., abfolutely 
concealed from our enquiries. In a few, and onl~' a 
f e '\V in fi a n·c es, wee and i fee r'n a Ii tt Ie 0 f the con it it u
tion of a gland. In the kidney S ot large anirnal5 we 
can trClCl! the emuJgent artery dividing itfeIf lnto an 
infinite number at branches; their extletnities every 
'where comlnunicating with little round bodies, in th,e 
fub fiance of w hieh bod irs the fecI et of the nlachine
ry feenls to reticie, lor there the change is Inadc. We 
can difcern pipes 1aid trom the_re round bodies to
words the pelvis, \vbicll is a baron within the folid of 
the kidney. v\7 e can JifcCfll there pipes joining and 
colletting togrthlr into larger pipes; and ",,"hen Io col
lected, ending in innurnerablc papil!(C, through whicll 
the fccreterl fluid is cO:1tinually O()Zlllg into its recep
tacle. ~rhis is a] 1 \lve know ot the t11echani [ITl of a 
gland, even in the C3re in \\1 hich it feciTIs mafi capa .. 
ble ot bei nO' invefljgated. Yet to nronounce that \ve n __ , 
know nothing of anl!lldl fecretion, or nothing fatis-
faaorily, and "vith t hat cO!1~ifc rernark to difmifs the 
artlcle trom our Clrg-lHl1tDt, \votdd he to difpo{e of the 
fubjea \yery ha tl j I Y and ve, y irrationally.-. t""or the 
pur po [e "' hie h we,,,:, a it t, t h d t 0 f e VI n c j n gin t e r t : 0 n, 
we know a gr eat deal. And what \\'e kno\v is this .• 
\lVe fec the b;oQd c~rried by a pipe, con~luitf or duct ~ 
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to the gland. \\re fee an organized apparatus, be its 
con firutlion or~ aaion \\' hat it wi1i, which we call that 
gland. ~V e fee the blood, or part of the bl~}od, ~tter 
it has pailed through and undergone the aEllun of the 
gland, cOllling,jro.Jll it hy an e!TIulgent vein or artery, 
i. e. by another pipe or condult. f\nd we fee alfo at 
the fame tirne, a ne\v and fpecific fluid i{fuin~ from 
the fame gland by its excretory duti, i. e. by a third 
pipe or condu! t; \vhieh nc\v fluid is in fome ca{ei 
difcharged out of the body, in more cafes retained 
\vithin it, and there executing [olne important and in
telligible office. N 0\\1' fuppofi ng, or adrnitting, that we 
kno\v nothi ng of the proptr internal con Uitution ot a 

gland, or of the mode of its aEting upon the blood; 
then our fituation is precifely i i i<.c t helt of an un lTlC· 

chanical looker-on, ,.yho {lands by a ftocking- 10001, 

acorn -mill , a Cdr din g -mac h in e, ora t h r e fIi ~ i 1 g -m a .. 
chine at work, the fabric and nlechanifln of \v hlCh, as 
well as all that paffts within, is hidden tron1 his fight 
by the outfide cafe; or, if [cen, would be too COln

plicated for his uninformed, uninfiruEted underfland
ing to comprehend. And ,.yhat is that fituation ? This 
fpec1ator, ignorant as he is, fees at one end a ITlatel ial 
enter the machine, 3i unground grain the Inill, raw 
cotton the carding-machi ne, {heaves of unthrE [he(l 
cor n the t h r e fll i n g -mac hi n e; and, \\~ h r n he Cd ft s his 
eye to the other end ot' the apparatus, he fees the nl{
terial iifuing from it in a ne'N {tate; and, \-\·hat is 1l10re. 

in a Hate lllaniteUly adapted to futl1re ufes; the gr.]in 
in meal fit for the making or bleJd, the v~-ool in rov
ings ready tor fpinning intu threads, the {heal" in corn 
dreffed for the ulill. Is it necefIary thdt this man, in 
order to be convince'i, that defit4n, that intention, that 
contrivance has been employed about the 111ilchine, 
ih () u 1 d be a II 0 \V edt 0 p uIl it i n pic c e s; fh u u I J bee n
abled to exanlille the parts feparately ; explore their 
atlion upon one another, or tlleir operation, wh~ther 



i~muitaneous or fucceffive, l!nOn tIle rnatcrial ,,-hiel} is 
~ 

pre!entcd to then1? rIc mc::y long to 00 th~g to grati fy 
his curiofity ; lle Inay rlefire to co it to iln prove 11 i~ 
theoretic !~no\v ledge; or he nlay have a Inorc fLlbHan
ti,~l reafon tor requefiillg it, it he happen, inilead at 
a common vi{itor, to be' a mill .. right by profeflion, or 
a perfon fOlnetilnes called in to repair fucll ... like ma
chines \vhen out of order; but, tor the purpofe of af
certaining the exifience of counfel and defign in the 
formation of the lnachine, he wants no fuch intromif
fion or privity. What he fees is fuflicient. The ef. 
fect upon the material, the change produced in it, the 
utility of thut change for future applications, abun
dantly te{!ify, be the concealed part vi the machine or 
of its conftruEtion ,vhat it \vill, tIle hand and agency 
of a contriver. If any confirtnatiop. \\pere ,vanting to 
the evidenc~ \\Ihich the anirnal fecreticns afford of 
defign, it 111ay be derived, as hath been ulready hint. 
ed, trom t1~eir yariety, and from their appropriation 
to their pl'H~e an(l ufe. They all COIne from the fame 
blood; the y' a: C <.d! dra\vn off by gi~nds; yet the pro
duce is V~"Ay diff~Tent, and tLe differ-!?nce exactly a· 
dapted to d:e \rcrk l.rhich is to be done, or the end to 
t t! a f! fv~' C: i ('. !. !'~ J ~~ ceo U 11 tea 11 beg i v en 0 f t his wit h
out r e Ce: r t i :1 ~ to (;. ;) l j (~ 1 n tIn en t. \ \" 11 y. fa r in fl an c e, is 

,.... i , 

the fa I i va, \'''<:' i chi s d i Ifu f e rl 0 v e r the fe a t 0 f t a {t e, i n-
fip~d, vvhiifl 10 l:1:iny others 01 the fecfetions, the ll

r ine, the te(-!j~, ancl the f\\~eat, are [~It? "Vhy does the 
j.F !c! z; {! \ \' i d : ~!l l he t' a r [CD 3 rat ~ a v i f c i cl f II b Ii a nee, w hie h 
~, , 
de {( Il (~S tl L: ~ r'~ H d ~'~'';; t beg i a r~ din t 11 e up per a n ~ leo f 
the eye, a th~n brine, ,\,tllch "vaibes the ball ? \~ihy is 
~Le l::nu'.'la vi the joints mucilaginous; the bile bit
ter, :t 11TlU lat~n g, and fuapy ? \\( by do"es the jui ce, 
,'\ hich fl()~vs into the fltJln;::cl1, contain po'ver~, ,vl1icll 
make that bc\vel, the great laboratory, as it is by its 
fituation the rec~pi~nt, ot the materiais ot future nu
L"itlon ? rrhefe a!"e all fair queHions; and no anfwer 
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can be given to thenl, but what calls in intelligence 
and in tention. 

Nt y (i b j e E:l in the pre r en t c h ~ P t er h a" !, ~ ~ n to tea c II 
three th ings: fir it, that it is a In: Hake to I'u ppofe, that, 
in reafol1inl~ froln the appearances ot nat~4ret the irn
perfetii0!1 ot Ollf knowledge pr<?po!tionab1y a~ect.s 
the Ce(taIntv of our conclufion; tor In lllany (.-lies It 
doe s not a ff e tt i t at all : fee on ell y, t hat the d i ff ere n t 
parts of the ~nimal frame may ~c cialfed an? diflr!b
utcd, accordIng to the degree of exattnefs wIth which 
\ve can cOlnpare them with \vorks of art: thirdly, 
that the mechanical parts of our i"rame, or, thofe in 
which this comparifon is moil: complete, altho' con
ftituting, probably, the coal feft portions of nature's 
workmanlhip, are 'the propereft to be alledged as 
proofs and fpeciments of delign~ 

CHi\PTER \Tlll. 

OF 1\!ECHJ\NIC1\L ARRANGEl\lENT IN TIlE 

HUM A N F R A 1\1 L. 

\IV E proceed therefore to propo[c certain examples 
t.i k e!l 0 U t 0 f t his l) a fs; m a kin g c h () ic e 0 f fu c h , as, 
alnongil: tho~e Wllich hav,,-, COIne to our knowledge, 
appear to be tl~.e InoH ilriking, and the bell: under
flood; but obl iged, per hJps, to poilpone both thefe 
recornmendations to a third, that of the examp~~ being 
capable of ex planation without plates or figules, or 
technical language. 

OF THE BONl:S~ 

I. I challeng~ any man to produce, in the joints 
and piVOt5 of the Inofi: complicated, or the rnuH flex. 
ibJe, machine, that \ras ever contriv'ed. a conltrutliaa 

G 



more a 1 t i fi cia 1, O!· In {) r e e vi u e n t 1 v art ~ fi c i d 1, til J nth a r 
\vhilh is r~>cn lH ,he \'eltebl~ {J~ tt!e 1~t;lIujn neeR. 
1"\vo things were to be done. l~he hecHl \VdS h, hll\'e 
tbe puwer of bending for\vartl (!nd back\vard, as in 
the citl ot lioJding, itoorlingll luukitlg up\\1ard 01 do,vn
\.vald; and, at the fanlt' titHe, of turning itfelf found 
llpOll tile body to a certdiu extent, the quadrdnt we 
'viII fay, Of rather, pCI11aps. d hundred and twenty 
cJegrees of a circle. l?or there tvvo purpofes, two d if. 
t iuct con trivances are en) ployed. .Flr it, the bead feU s 
~ lnnledidtely II pon the uppernl0il ot the vertebl re, and 
j sun it edt {J i t by a Iz l'll/; e j (\ i 11 t; u po n \\' hie h j 0 i n t the 
}-,cad plays ileely torw~ld dnJ bdckwatd, as iar either 
,yay as is Ilecelrdr)~t or as tii(! ligalllents allo\v : which 
,\1 as t 11 e fi r Ii t h i n g l e q H i 1 e d . Hut the nth e rot a t t) r y 
Inotion is unprov JdeJ ior. Therefore, fecondly. to 
v-jake the head capdbie of this, a further mechaniflu 
·is introduced; not bet\'\.'een the head and the upper-
111Uil tone or tbc nee k, \\' here the hinge is, but be
tween lhat bOlle, 311d tbe bone next underneath it. 
It is a mechanifln reiernbling a tenon and 1nortict. 
This fecond, or uppermolt bone but one, has what 
anatomifi call a proc..efs, viz. a proje8ion, fonlewhat 
il1uilar, in (1 ze and Jhape, to a tooth; \\'" hich tooth, 
entering a correfponding hole Of focket in t!~c bone 
above it, fullIlS a pivot or axle, upon \\hich that up
per b~ne, t~gcth~~ v.-itll the he~d \\~hic~1 it i~upPGrts, 
turns treely In a clrc!e; Clnd as far In the l:H'l.:le, as 
the attached rriufcles perlnit tbe head to turr:. rr"hllS 
are Loth II10lioliS ~crfect, without interfering with 
eacllother. \Vhen we nod the tCdd, \VC u[e the hinge 
joint, ,vhich lies betYt'een the head and the firfl bone 
(If the neck. \\Yhcn we turn the head round, we ufe 
.he tenon ~nd ITlortict\ w hiell runs bet\veen the fil it 
bone of tile Iltck and tbe tecond. 'Ve fee the fame 
contrivance, and the [aIne principle, employed in the 
iranlc or 1nounting of a tclt::fcope. It is occafionaJly 

I 
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l!ll)\"tad ui> and do\vn, dS "vel! (!~ bf)riz\)nt~J::\1 o. {qua. 
rt, r j a 11 y • r"\ i ) t the '~e r tiL a 1 111 0 t ! () 11 the f e is (} hi n g e u p
on wh;ch the telel~Qpe plays: for the horizonta~ or 
eqll(lrOlidl Illutian, an ax\s upon ,vhich the telefcope 
and tll~ hin~;e .urn rOllnri together. And this is ex
act!y the rnechanifrn \vhich is appiied to the tnotion 
ot the head: nor ,~ill anv one here doubt ot the ex
iHence of counlel and defign, except it be by that de
bility of Blind, which can truH. to its own reafonings 
in nothing~ 

We nlav add, that it ~'a~, on another account aIr,,}, 
expedient: that the motion of the head backward anti 
torward fhould be performed upon th,e upper furfact.' 
of the firfl vertebra: tor, if the fi rft vertebra itfel t h?d 
bent for\.vard, it would have brought the fpinal Jnar
row, at the very beginning ot its courfc, upon the 
point ot the tooth • 
• 

II. Another m~cbanical contrivance, not unlik~ 
the laO: in its object, but different and original in it~ 
nleans, is feen in \vhat anatf)min~ call tIle Jort .. arln : 
that is, in the arm between the c\how and the '''I'I H ~ 
Here, t'uT the perfett ufe of the lin1b, t,,,,o motions art~ 
\vanted ; a motion at the eluu\v bac!~ \vard and for
ward, which is called a reciprocal ntotlon; and a ro. 
"1a t nry motion, by \\,hich the J)alrn of ,he h~nct, tlS nc
e a fi 0 n r eq u ire s, m a}' bet III ned U p \A) ~} r (L H 0 \\1 is t his 
fl13nageci? "fhe tore-atm, it lS \vctl kno~\'n, con(iH~ 
ot two bones, tying a~ong. fit.le r()ch ot~ler, but touch. 
in!! only to\'~"ards ttle fnd~. ()n~. anct Gn!yone, of 
there bones, is joi fled tC) t lie- eli h it, or lJ ppe .. PdTt of 
the arm, at ahe eibow; the olllt:'r a]Ofl (\ ·to tl~e hand 
at the wrifi. l"'hc firH, hv n:edns. at the elbo'At. of a 
hinge joint (\v hich allo\\'s' on!v 0 t mo!ion in the farrle 
pl~ne,) f'ying~ backlY3!d and fOT\Valr"l, carrying along 
\vuh it the other bone, and the \\1bole tOle .. arm. In 
th~ mean time, as otten as there is occalion to tU!}l 



the paInl up\vard, that other bone, to \,\7hich the hand 
is attached, rolls upon the firH. by (he help of a r-roove 
or hollow neQr eacll cnJ of one bone, to \v hich l~ fitted 
a correfponding pJollJinence in the other. If both 
bont's hJd been joined to tIte cubit or uPFer arm at 
the eJbG\v, or both to the lland at th~ wrift, the thing 
(~()uld not have bc'en done. 1"'he firIl was to be at 
Loerty at one end, ~iid tIle fecond at the other: by 
\'\ hich means the t\VO at1ions filay be perforrned to. 
gether. 1"'1hc great bone, \vhich carries the fore-arm, 
:Ilay be f\\·inging upon its hinge at the elbow, at the 
very titne, that the feIrer bone, \vhiell carries the 
lland, tllay be turning round it in the grooves. The 
111anagtment alfo of thefe grooves, or rather of the tu
bercles and g\·ooves, is very obfervable. ·T11e two 
bones are cal1eu the radius and the ulna. Above, i.e. 
to\va!'ds the elbo\v, a tubercle of the radius plays into 
a fucL~t of the ulna; ,vhiJa. belo\v, i. c. towards the 
wrill, the radius finds the focket, and the ulna the tu
bercle. A fl:1g1e bone in the fore-arm, vlith a ball 
and foc ket joint ,;t the elbo,"v, \\'hich admits of motion 
i!l a I i direct ion s, rnight, in fome degree, ha\re anf wer
td the F!J!'?ofe, of bOlh n10ving the arnl, and turning 
t L c ban:1. 13 11 tho 'v rD ~J c 11 bet! e r i tis ace 0 1 n p I i fll e d 
by tlle pr~f~nt mechani[lTI, any perrut) rnay convince 
lurnfeli, who puts the eafe and c}uickneis, with which 
L \! c C! n fh a k e 11 ish (l n d at the w rift c ire u 1 a r 1 y (m 0 vi n g 
] i !.: e \\' i fe, i the p] ea [e, hi 3 arm at th eel bow at t he fa m e 
tllne,) in competition \vith the cOlnparatively flow and 
laborious motion, Wi1h which his arln can be nlade to 
turn round at the llioulder, by the aid of a ball and 
fu' f' \. Pt J- OJ· nt 
,I. ".\....... • 

111. rrheJpine or back bone is a chain of joints of 
very \vandel t ul conflrutlion. Various, 6liHlcult, and 
aln!ofi il.conflflent offices \vere to be executed by the 
fame infilU!11ent.. It ,vas to be firn), yet flexible (no\v 
I l\.no\v 110 cllain made by art, which is bOtll there; 
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10r by firnlnc[s I ll1ean not only {l!·et1.~\h, but {labil
itv ;) ,jz'r In, to fu pport t h~ creEl po fi ~ rna ot thl! u~dy ; 

.fenNe, to' allow of the bt:nd~ [Ig ,ot the trunk ~n a ~ 1 
degrees ot curvature. It WJ5 \ Ui hier alfo., \VhlCh!s 

anot her, and q lli te a d i It i ll.~t P u rp:)fe r, onl the reft, tt) 
b~conle (j pipe ('r (."iaiuit tor t:1C rd~ conveyanlc 
h\ ) 111 the u r din 0 f the m 0 it i ~ n p ~ ) r ; .: L1 t iI: 1 i d o' f the all i -
'~-J~d fraIre, tbat, narneiy., nIL)!} "n h!l:h all voluntat y 
n j,) t i L~ n de pen d s, t 11 e fp in (d I n ~l r r 0 \\. ; (J I'll b fl J 11 C e, not 
o III y 0 t t 11 c fir nne c e tIl t y to at ( i 011, i f nut t () 1 i i"e, but 
cf a nat!lre f~) delic,.dc and tc nJcr, (o fufc~ptible and 
fv in) P (t tic n t v f i llj ,-11 y, a 5 t 11 at cl nyu nuL J dip ( c {f Li r c 
upon it. or any COi1[i·:Jer~l:)!e obilruclion 01 its courfc, 
i ~ fu 11 u ; v ed b V P ,l r a I y fi s () r d c ~ t h . N' 0 w the f pine 
''''as not only to fUIlllUl tile lTILiin trunk for the palf
a~e of the Inet!u!lLiry fubHdOCC i.ru~n the brain, but 
ttl give out, in the cour[e of its prugrefr., fmal! pipes 
therefrom, \\7hich, being afterwards indefinitely rub. 
divided, might, under the name of nerves, diiiribute 
-this exquifite fupply to every part of the uudy. The 
fame fp!ne was aifo to fClve anoth~r ufe not lees want
ed thcln the preceding, viz. to afford a fuJcfufn, llay, 
{!r baGs (or Inore proper ly fpeclking a [cries at thefe) 
tor the infertion ot the 111ufcles \\' hich are fpread over 
the trunk of the body; in which trunk .there are not, 
as in The Jilllbs, cylindrIcal bones, to \\711ich they can 
be fa Uened, and, like\vife, \v hich is a filIli Jar ufe, tG 
furnilh a fupport for the ends ot the ribs to rell upon. 

Befpe:tk of a \vorklnan a piec-e of mechalliflu 
\vhich fhall cOlnprife all there purpofes, and let hilll 
fet about to contrive it; let llim try his [Kill upon it~ 
let hinI teel the difIicu]ty ot accompliChing the talk, 
Lefore he be told how the faBle th!ng is effccled in 
the an~nlal fralnc. Nothing \~ill enable him to judge 
fa \vell of the wifdotn ,,,,which has been elnployed ; 
nothing will difpofe him to think of it [0 truly. }-'irU • 
.io.r the firmnefs, yet flexibility, of the fpine, it is COllL-

- G z, , 
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pored of a gre;lt nunlber of bones (in the hutnan fub
jeLl of twenty-four) joined to one another, and corn. 
pJcted together, by bruad bales. l'he breadth ot the 
bJf~s upon which the parts fe.verdlly reO" and the 
c 10 f e ne fs 0 f the j un t1 ion, ~ i vet 0 the c hJ i nits fi r nIne f s 
and HJbility: the numher ol" parts, and confequcnt 
frequency of joints. ils fl(~xibiiitr. Which flexibili-. 
ty, \\'e 111ay alio obfervc, varie~ in different parts of 
the c h a in: is· I eat 1 in 1 he b ~ c k, \v her e H ran gt h nl 0 r e 
t!lan flexure is \vanted; greater in the loin~, \\lh1cll 
it was neceffdry lhou'ld be lnore {uIJ?I\! thtln the back; 
and greateU ot' all in tIle nee k, Fur tbe h cc rIlolloll of 
t ht! head. 'I'hen, fecood 1)" in order to afford a pa UJb:~ 
lor the defcent of the nl~dullary fubfldnce, each of 
thefe bones is bored thrcugh in the Illiddle in fuch ~ 
Jl1anner, as that, \VllCn put together, the hole in on~ 
bone falls into aline, and cOrref?0nOS, 't\-' it h the holes 
in the two bones contiguous to H. By \\·hich Ineans, 
the per rorated pieces, \v hen joined. tor In an ent ire, 
clure, unillterl upted ch.lnnei : 3\ lean ",hil n the [pine 
is upright and at reU. ilut, as a [('HIed poilu, e is in .. 
confiUent \vith its ule. a great dillicul,y ftill remaint:d t 

,vhich \\T3S to prevent the vcrtcbl c.e ihtfting upon one 
another, to as to bre~k the line ot the can.l as otten 
as the body rnov~s 01 t\o\·itls; or the jdints g~ping ex· 
ternally, Wh(riC~~~er the body is bent tor\Vdld, and the 
fpin~, thereupo:l, fTl.:ide to take the furm of a· bo",~. 
# r 11 e f e cl a (; !!: e r 5, VJ hIe II ate In e ~ han i c a I , ar e me (. han i -
coJly provided agdintt ] he verteurcc, by 1l1ean~ .ot 
t!1eir prcc(:fi~s and pt{:ljcEtions, and ot the alticuia
tions \-\'h:-<:h fon;e ot there torm vlith one another at 
their extltluiti,:s, Gre {'v loc[~ed in and confiued, as to 
nlaintdin, in \Vh~lt are eallctl the bodies or broad fur
laces of t!le bones, the I ehltiv\! pofltion nearly unal. 
tered; and to thro\v the cheinge and the prefrure~ 
produced by flexion, alllio!l entllely upon the Inter. 
,"ening cartdaiYes, the rprln~)iIlefs and \licldinz !1atur~ o ....) J.., 
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01 \\'hofe f~lb{llnce admits ot all the motion whicll is 
11eceii~ry tu be pt!rfor!ned upon th:nl, without any 
chafnl being ploJuced by a feparatlon of the parts. 
1 fay of a11 the Inulion whicll is nece'lclr); for, al. 
though \VC belld our backs to every degree alnlofl of 
inclination, the Inotion of r.ach vertebra IS vet y frDc111 ; 
{neh is the advant,'ge which we receive from till! 
chain being CO~l)pofed ot" fo many links, the fpine of 
io nl.lll\' bU:les. Had it confiiled ot' three or tour 
bones o·llly t ia b\!!lding the body tile fpin~1 marro\v 
11111 ~l have b~en bruifed at every angle. The redder 
11~rd nut be toid lh~t thefe intervel1inf( calttlages are 
r;ritlles j and he may fee them in pel feclion in a loill 
o t vetil. 1 " he i r t u rill a 1 fo t d\"O rs t he f.1 n e in ten t ion. 
Ffheyare thick.er before than behind, fo that, \vhen 
\ve fioop forwdld, the conlpreffible fubttClncc of the 
cal tilage, y ieldi n~ in its thie ker and ante. ior part to 
tile force which (queezes it, brings the furtdC~S of the 
adj oilling vel tchr it! nealer t<) the being pard !Jel \\' itll 
one another lllclll they were before, inHedd of InCICar. 
ing tile inc linJtiun ot their p Janes, which nlU It have 
oc"'cafione,d It fi Hilfe! or opelling between tht-rn. 'l'hird. 
Ir, tor the medullclry canal giving out in its courft'. 
and ill a convenient older, a fupply 01" nelves to dif. 
ferent parts of the body, nOh.:hes are 1l1dde in the up
per and I()w~r edge ol every vertebrd ; t"O Oil rach 
Cdgl~; elluiditl4111 on edch fide ilonl the middle line 
ot ,lle back. \Vilen ahe \'ertebrce are put torrether. 
thefe notcbt's, eXclctiy titting, form (mall 1~oles; 
throu~h \\'hich the nerves, at edch irliculation. 'flue 
out i It pail~. in order to fend their bran('hrs to eVl ry 
pal t 01 tht bod)', and wi,l. an equ .. ' bount\t to b()lh fides 
o~ :h~ body. I--he lourt;l purpofe affi~ned to the fame 
innl'urrt~nt, is the infcrtion ot tbe b.2ft:s ot the nlufcles 
alui the t"Llpport ()f the ends 01 tll~ ribs: Clnd tor Ihi; 
r\lu(th PUI J?o!~t e{p~cially the tOI.lner part 0' it. a fig
"re, t;lJcclDcally fUlled to the dehgn, and UWlec~tJJrr 
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for the other purpofes. is given to the confiituent 
bones. Whilft the)- arc plain, and round, and i'mooth 
towards the front, where an~· roughnefs ()r pr(1t:ciion 
might have wounded the adjacent vifcera, they rUll 

()ut, behind, and on each fide, into long procelles, to 
which proceffes the mufclcs neccUdr~' to the Inotions 
.of the trunk are fixed; and fixed with fuch ;'ft, that, 
whilft the \"erteb .. ~c fupply a ~afi, for the IDufclcs, the 
-Illufcles help to keep thefe bones in tlleir pufitioll, or 
by their tendons to tie thent together. 

That mofi important, ho\vever, and g~neral prop
.erty, viz. the fiJength of tl1C COI1JpiJgc~, ,llul,he fccue 
rity againft luxati0n, \\-'as to be flill mele fprc!c~lIy 
confu !ted; tor \,. here [0 lnanv joints \\'ere concel n\~d. 
and \vhere, in every one, de .. ang~nlent \,yould h~\·t! 
been ratal, it became a fubjecl ot tluciious precdlltion. 
]?or this pl1rpof~, the vertebrz are articulated, that i~. 
·the mO\'eablc joints het\yee!l them i11-e furmed, by 
means ot' thofe projections at their fuflance, \vhicll \,-e 
have n)erltiol1e~l uude," the nalne of procelfes; ancl 
there [t> lock in \vilh, and over\vrap, one another, as 
to fecure the budy ot the "~rtebra, not only from de. 
cidentall y nipping, but ('\ten fronl being pulhcd, out 
.of its plclct\ by auy \. iollancc H,ort at" thdt w bich would 
bredk the t1one. 1 have "flrn remal kel1 and admired 
this Urur.:ule in t'"Ie chIne of d hare. In tLis, as in 
many jnn'Ance~, a plain obftrver ot ,he anluldl reco
non)}· nlay fpare himfeJf the ~ilgu(l ct being ?f(fent 
:It humdll di !h-/:tions, and yet learn enC:\l1g11 tor his i n
~orn1ati()n and fcltisf'daioll, by even cXJrnining the 
l)()ucs of the ~~lllnals \\' hich coznc llpon his trtO Ie.
Let Ilin} " ~,,~. lor e:<aI11plc, jn~o his han\)s, a piece of 
-the cJcJn· picked b(lne of a hare's back ; c()~l!iflln~~. 
,\·e \rill fuppofl\ Hf thrte -,,·crtcbrcc. I-Ic \vill find the 
middle bone ct the thief'. fo illjplicc;~cd, by means of 
.its p .. oj~·cii()ns or pr()(";.:~1~5, \\"i~h the bone on ea~h 
ii-de of It, lllat ntJ prcllure ~'hlCh llC can ufe, Wl!J 
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force it oul of its place bct\vren thenl. It \vill give 
'v 3 V n e i the r fo r \ v a:-d, n () r b d C k \ \' a I d , nor 0 n e i t 11 e r 
lid;. In \vhichev~r dir{:Etion he pufhes, he p~rceivest 
j n the tor m, 0 r j un {-: i 0 Il, 0 r 0 v er I a p pin g 0 f the b () n e s, 
an impedituent oppofed to his attempt; a check. and 
guard again ~ diflucation. In one part ot the fpine, he 
",ill find a Rill further fgrtifying expcJient, in the 
Jnode according to which the ribs ale annexed to the 
[pine. Eac 11 rib rens upon t\VO vcrt~br~. That is 
the thing to be relnarkec1, and anyone Jnay remark it 
in calving a neck at mut~on. "fhe n13nner of it is 
this: the end () F the rib is divided by a middle ridge 
into t\\tO fUlf:.lces, \vilich furf4c(:s are joined to the 
bodies of t\VO contigu:>llS vertebrre, the ridge applying 
itfelf to the interven:ng cartilage. Nll\V tlli~ is the 
very contrivance whicll is employed in the fatnous 
iron bridge at my dour at Bifhop- v\,T earmouth; and 
for the fa111e purpofe of Hhilit)' ; \" i z. the chct: ks at 
the bars, \vh!~h pdfs between the arches, ride acrofs 
the joints, by \v biell the pieces compofi ng each arc}l 
are united. E l:h clois.bC!f rens upua twa of "there 
pieces dt thei r p IdCt; (\ 1" j nne-lion; and by that po £\ tiOfl 

reCi fis, 6 t 1~:l ft inc ne (:ireLlion, any te ndellc yin e i. 
the r pie c e ~ 0 ill P () H to! i t ~ P I ace. rf h us P f r tel: t I y, by 
one nlec.IlS vr th~ l:thct", is the d:lnger of flipping lat. 
e raIl y, 0 r 0 r b -:: ; L:~ d r a '.V n a Ii de 0 U t 0 I the lin e 0 t the 
back providEJ ;-!~4inil: and, tu \\'ithIlond the tones 
being pulled aft! nder lor.gitudinally, or in the d lree .. 
tion of the line, a H.fong membrun;! run~ trom one 
end of the chain to the other, fuHl~ient t:) reliil any 
to Ice \v b i (h is eve r 1 ike I y to a [t i nth e d i r '.:: eli 0 n 0 f 
the bark, or parJilel to itt and confeqnel1tly to fecLlle 
the \\' hoI e COl Il b i 11 at ion i n t 11 e i r p! ~ ( C S • ]-' he g c n era 1 
ref ul t is, that not only the rnotiuns of the h UlIlan bo .. 
dy neceffJry for the ordinary offices of ] i fe arc p~r
i"orrncd \vith farety, but tll::t.t it is an acciden1 h)) dly 
ever heard of, that e\·Cll the gcni\,;ul"t~uHs 01 a i:lrlt .. 
q uin dittol t his trine. 



TT , .. , 1 ·1 1 r .. L [Jon L1C \.\ dJ~e, ane ri~ :·1 .~~Uj(ie to tilnl~ \\C'i ,n 1:: ("l~" 
h f~ i fi eli i1 edt <) C rl n y the ((. n II (\ ~ r, 1 t i u n f) f t 11 is! t' ~) j t: ft 
t 1.1 r the { , t Lei ear e t h r t e \~ 1 ~ :,,' S U:l d c r \" b i (' 11 t il ~ 1 pin e 
o u g ~1t to b ~ reg;1 r de d, d n din a l) \v hi C ~1 i t c.: c.l n 11 0 t tail 
to ex ci te (,ur ad Illl! cHion. '1' bef~ \' ic \r\'S re late to its 
«lrticlllations, its liganlent~, and !tS perforation; ann 
to the Cth refponding adv(lnt(lp;~s which the body de. 
riYes from it, for action, fi.>r ftren{ith, and l(;r t:ldt, 
\\lhich i~ eifential to every p~rt, a fecurc COlIl;lHlnica

tion \\tith tbe brain. 
1"he jlrutlure of tIle fpine is not in general diff~r

ent in different animals. III the fcroenl tribe, ho\vev-
A 

er, it. is confiderably varied; Dut \vith ;J firiEl refer. 
ence to the convelliencv of the animal. t""or, ,\~ here .. 

J 

as in qUldrupeds the nuniber ot ,·crtebr~ is from 
thirty (0 forty .. in the terpent it is nearly one bundred 
and fifty: ,\; hereas in men and q!Jadruped~ the rt~rfa
ces of the bones at e flat, and there flat {urfaces laid 
one ag:Jill f1 the otller, and bound tig!lt by fine\\'s ; ill 
the lc:rpent, the bOrt:h play one within Cil1uther like a 
-ball and focket,* fo that the)7 have a irec lIlction up
on one another in every rlilcttlon : that is to ftiV, In 
Ineo and quadrupeds ili'nlnefs is more conIulted~; in 
ferpents, pliancy. )"et even pliancy is not obLJined 
at the expellee uf fafetr. 1'he oackbor,e of a {erpent, 
tor cobelence and flexibiiitv, is O}H?' of the p'oH <. u ... 
rious pieces ot ('~fli'ldl meCn,lf:lfi;l, \Vilh VJhit h \.\ C arc 
.acquainted. l""'1he chain (,t (l \\"a:ch, (1 rnean the ch;!:n 
w lllch pafIes bet v~"c~n the fpr i rtg· b~:'. c i c!n d the t u iet') 
which aims at the fdille })r .. )peJi"e~, j~ but a bunl~lIng 
l)iece ot \VOrkmallfhip in compariton \\Tith that of 
\,,- hie h \\' e [p C a k . 

IV. The reciprocal enlargement and contfacii()n 
.0·1 the chefl to allow tor the play ot the )ung~. depends 
upon a {illl!jle yet beautitlll mech~nictll c0I1tri\'ance, 
1elerable to the ii.rutiure of the bones \\·hich inclofe 
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it. The ribs are articulated to the back bone, or rath
er to its fide projecl ions, obh"quel;'; th3t i~, in their 
natural pofition they bend or {lope trom tht: place of 
articulation down\vards. But the bafis upon \vbictl 
they reft at this end bting fixed, the confequence ot 
the obliquity" or the inclination dC\'/Il\\'arnS, is, that, 
,-vhcn they COJne to nlove, '.vhatever pulls the ribs up
wdrds, nc.~e{Lil·ilv. at tIle fatne tilne, dra\vS them out; 
and tbdt, "sbilf! 'the ribs are brought to a ll~ht angle 
\v it h the fpi llt! behind, t1le fiernu tn, or pdr t ot the 
cbcfi to \vhich they are attached in tront. is ttll uft 
forward. "fhe fimple action, therefore, ot the elevat. 
ing ll)ufclcs does the buildefs; \vhe, eftS, it the ribs 
h,ul been articulated wit}l the bodies of the vertebr~ 
at right anglc!\, the cavity ot the tborax could nC\'~r 
ha ve been further enldrged by a cha llge. vt their poli
lion. I f ~ac 11 J i u had been a rig icl bOlle, ~lrt iculate(l 
at both ends to {i xed b~ fes, the vvholc c b~{t had ueerl 
immovable. Keill hJS obfcrvetl, that the brfall· bone, 
in an eafy iui"piration, is thruU out one tenth ot atl 

inc h; and he calcu 'ates that tbis, added to \v hat is 
gained to the fpace within the cIH.:it hy the flattening 
ur de[~·ent 01 the diaphrtlgln, )edV(:;~ 100ln tdr fOI 'Y
two cubic incbes ot (jir to enter at C\,('ty d.a\\?ing in 
ot the breath. \\7 hen there is a nccelIlty lor a deep
er alld more laborious inC piration" ti:e cnJar;~~lnent ot 
the Cdpaclty ot ill\! chell may be it) increatcd by el
iOI t, as that tbe lungs tuay be <Ii H ended \'t'i' h f t'vent~/ 
or a hun d Jed f u c h cub j c inc h c s • * l' } H~ t h () r ;j A, Id Y s 
~chelhaln{ner, iornls a kind ot bello\\'s, fuch (is ne'"c.:r 
have been, nor probably \\' ill he, Illude by CtP. Y arti
fic~r." 

V. The patella, or knee-pan, is a cu" iOtls J;t:lt! 
!'one; in its fOr111 and office unlike any other bone of 
the body. It is circular; the fize oi a crO\\'n piece; 
pretty thick; a little CUll vex 011 both fides, and cov-

.. ADal. p. 2.:19. 
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ered with a fmooth cartilage. It lies upon the front 
of the knee; and the powerful tendons, by v!hicll the 
leg is brought forward, pars through it (or rather it 
makes a part of their continuation) trom their origin 
j n the thigh to thei r infertion in the tibia. It prote8:s 
both the tendon and the joint from any injury which 
either might fuffer, by the rubbing of one againil the 
other, or b)T the preI[ure of unequal furfaces. It alfo 
gives to the tendons a very confiderable mechanical 
advantage by altering the line of their direction, and 
by advancing it further out from the ceHtre of motion; 
and this upon the principles of the refolution of force, 
Ilpon which principles all machinery is founded. 
Thefe are its ufcs. But what is meLt obfervable in it 
is, that it appears to be fupplemen,a], as it were, to the 
frame; added, as it fhould almofi {eern, afterward; 
not quite neceffary, but very convenient. It is fepa
rate trom tIle other bones; thut is, it is not connetled 
with any other bones by t~le common mode of union. 
It is foit, or hardly fort:l1ed, in in fanC}T; and produc
ed by an offiflcation, of the inception or progrefs at 
which, no account can be given trom the ftrutture or 
exercife ot the part. 

V I. The J'lloulder.hlade is, in fome material refpeBs, 
a very flngtdar bone: it appearing to be made fo ex
pr{'f,ly for its o~'n purpoic, and fo independently of 
eve.y other rearon. In fuch quadrl1pcds as have no 
collar-hones, which are by ft'lr the greater number, 
the fhoulder- blade has no bony cotnrnunication with 
the trunk, either by a joint, or procefs, or in any other 
way.. I t does not gro\v to, or out of, any other bone 
of the trunk. It does not appl}' to any other bone ot 
the trunk (1 know not whether this be true of any 
fecond bone in tlJe body, except perhaps the os byo
ides.) In firiEtnc.:fs, it iOln18 no part ot the fkeleton. 
I t is bedded in the l1efh ; attaclled only to the mufcles. 
It is no other than a foundatioll bone for the arm, laid 



in. feparate, as it \\"crc, and di Gina, from the general 
otIification. The lower limbs connect themfelves at 
the 11ip \\,itl, bones which forln part of the r~eleton ; 
llut, this conncxion, in the upper linlbs. being VJ61nt

ing. a hafts, whereupon the ~r!!l ,night be (lrticu14ted, 
was to be fupplied by a detached offification for the 
pUfpofe. 

I. TH E ABOV E eire a fc\v examples of bones made 
remarkable by their configuration: but to almofi. all 
the bones belongjol~nts ; and in there, flill Jnore clear
ly thaTl in the forln or fllape of the bones thenlfelves, 
are [een both contrivance and contriving wifdom. 
Every joint is a curiofitYt and is a~fo ftrialy Inechani. 
cal. rfhere is the hinge joint, and the mortice and 
tenon joint; each as manite!lly [uch, and as accurate
ly defined·, a~ any which can be produced out 01 a 
cabinct .. maker's {hop. And one or the other prevails, 
as either is adapted to tIle motion wl1ich is \vanted : 
e. g. a tnorticc and tenon, or ball and focket joint, is 
not required at the knee, tIle leg {landing in need only 
of a motion back\\"ard and torward in the CaIne plane, 
for which a llinge joint is fufiir.ient: a mortice and 
tenon, or ball and focket joint, is \vanted at the hip. 
that not only the progreffive ficp may be provided. 
for, but the interval between the Ii mbs may be en
larged or contraaed at pleafure. l\fow obfer\ye what 
would have been the inconveniency t i. e. both the fu
perfluity' and the defeEl: of articulation, if the cafe had 
been inverted; it tIle baii and locke! joint had been 
~t the knee, and the hinge joint at the hip. The thigh! 
mufi. have been kept con{tantly togelher~ and the legs 
have been loofe and flraddling. 1"here would have 
been no ufe that we know ot, ill being able to turn 
the calves of the legs before; anll there would have 
been great confinement by reflraining the motion of 
tbe thighs to one plane. The difadvantage would not 
have Oeen lcfs, it the joints at the hip and the knee 

H 
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had been both oi the [anle fort; both ball$ and rock
ets, or both hinges: yet \vhy, indepel:dently at utilrty, 
and () ~ aCre a tor \V hoc 0 n r u I te d t hat II til! tv, fh 0 U 1 d 
the fanle bone (the thig11 bone) be rounded at one 
end, and channeled at the otller ? 

The hinge )·oint, is not formed by a bolt pafTing 
through the t\VO parts of the llinge, and thus keeping 
them in their places; but by a different expedIent. 
A {trang, tough, pClfcllnlent.like lnembrane, riCing 
t"rom the receiving bones, and inf,.:rted all round the 
)·c cived bones a little bt low their 11eads, inclufes tbc 
joint on every fide. 'I~his nlembrane tics, confines, 
-and holds the ends of the bones together; l~eeping
the cor r e [po 11 d i 11 g par t sot t 11 e j oi nt, i. e. t 11 ere I at i ye 
convexities and concavities, in clofe application to 
t:ach other. 

For the ball and jo(,"_el joint, befide the membrane 
alread}7 defcribed, there is in lot11e i.nportant joints, 
as an addi tiunal fecurity, a {hoI t; ii long, yet tIe xi
ble ligalnent, inferted, by one end into tbe head of 
the ball, by the other into the bottol1l 0 t the cup; 
which liganlent keeps the t\~'O pal ts o~the joint fo 
firmly ill their place, that none of the Illotions which 
the linlb naturally periorms, none ot the jel ks and 
twins to whicll it is oi"dinarily liable, llotlling lefs in
deed than the utmofl and the mofi unnatural violence, 
can pull thelll afunder. It is ha.rd I y indeed ilnagina .. 
hIe, how great a force is nece nary, even to fir etc h, 
flill more to break, this ligatnent; yet [0 flexible is 
it, as to oppofe no irnpedil1Jent to the fupplencfs of 
the joint. By its fit uation alIo, it is i nacre fli blc to 
injury trom {harp edges. As it cannot be ruptured, 
fu c 11 is its nrc n g t h; f 0 it can no t bee u t, ex c e pt by an 
-accidcllt \v hich \'\ auld fever the litnb. 1 t I had been 
permitted to ir2n:e a pruot ot contrivance, fue 11 as 
might fatisfy the ITloft diflrufitul enquirer, I KnO\V 

not vthctl1cr I could 11ave cllofen an exalnple of Ine .. 
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f ~ -~ J . : i L11 m () r e 11 ~ e q II i v 4..1 C ~i 1, 0 r m.) ref r e e f r () n1 0 hj e c -
ti()~ t~lr!n this li~i,1111ent. ~oth:n~T CJll be m0re tllC-, ~ -, 
( h J n jed 1 ; n v : hill iT, h 0". \' eve r fu b re r vie n t to ti h~ fa t c t \' • , -
lef, c,Ap~blc of being' generated by the atliC'~n ot the 
j .r) i n t. I \v () U J d par tic ul ~ r I y f 01 i cit the r e (l de r 's a it c n
'tion to this provifion, as it is found in th\.! head ot the 
t!z~":l/t bone,. to its flrength, its fl:rufiure, and its ufe. 
I t :~ an in flance upun which I lay my hand. ()ne 
fi n g 1 e fa Et , "" e i g he d by ami n d i 11 ear n eft tIc a \" C S 0 ~ -
tentimes the deepeR impreffion. For the ?urpofc of 
addreffing different undcrfiandings anJ flifferent ap
prehenfions, tor the purpofe ot fentilnent, tor the pur .. 
pure ot exciting adtniration ot the Creator's \yorks, 
\\Te diveruty our vie\vs, we muitlply exalnples; but, 
tor the purpo{e at firia argutnent, one clear infiance 
is i"tlfIicient: and not only fufficient, but c;.}pable per
haps of generating a firlner aifurance tllall wh.lt can 
arife from a divided attention. 

The gin&Olymus, or llinge joint, dues not, it is mani. 
fea, admit 01 a ligament ot the rarne kind \fith thet 
of the ball and foe kct joint, but it is al \vay s fort~ fie .. l 
by the fpecies of ligament ot \vhich it does admit. 
t[he ilrong. firm, inveIling membrane dbove defcrib
ed, accotnpunies it in eVel)" pert: and, in particular 
j,Jints, t11is membrane, whicll is properly a ligllment, is 
confiderably fironger on the fides ,han either before 
or behind, in order th~t the convrxttics tnay pl1Y 
true in their concavit ies, anJ not be fubjeEl to nip 
fi,·!.~\\·ays, \vhie11 is the chiet danger; tor the mll[cu .. 
Jar tendons generally r~ardin the parts irom gain.£{ 
further than they ought to go in the plane ot thelr 
Inotion. In the h 1Jep" \V hie h • .; a joi nt ot this form, 
and at great itnportance, there are fuperadded tt) 

the common provi ficns tor tIle flability ot the joint, 
two llrong ligaments which crofs each other; and 
CTots each other in fnet1 a manner, as to fecure the 
joint troln being difp!aced in any aITignable direaion. 
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" I thin k/' fays Chcfe lden, "that the J~ nee c annat 
be COIn oletelv eli fil)C,: led ,vi thou t hreaki ng the erc Is 

• • I 

ligatTlents.':* '\l"e C?ll Ilardly help cOlnparing 1ilis 
'\vitll the binding up of a fracture, \\'here the fillft i~ 
almoft a 1 ~\;ays itra ppro acrofs, for the fC!ke of gi \,i ng 
nrmnefs and flrcIlgth to the band~\ge. t 

Anotl1er no leis important joint, and that alfo of the 
,: i ngly rnus fort, is the a;nf.!e; yet, tll011 gh im pOl tJ~ t, 
\ ;!l order, perhaps, to pr,eferve the fymlr!ctry and 
1 :ghtne[~ 01 the Ii n1 b) ./ltla!l, and, on that account, 
more liable to injery. No,v this joint is flrengthen
cd, i. e. is defended from diflocation, by tVfO relnark .. 
able proce£Ies or prolongations ot the bones ot the 
leg, which prcrcfles torIll the protuberances that \ve 
call the inner and outer ankle. It is part ot each 
bone going down lower than the other part, and there .. 
lJY overlapping the joint: fo that, it the joint be in 
tlanger ot iIi pping out\\yarJ, it is curbed by the inner 
proj eiiicn, i. e. that of the tibia; it invrard, by the 
cuter proJuaion, i. e. that ot the fibula. Between 
hoth, it is locked in its pofition. 1 know no account 
that can be given ot this Ilruaure except its utility ~ 
"'hy fl1uuld the tibia terminate at its 1ov't"er extremi. 
ty w-itll a double end, and the fibula the fame, bIlt to 
b·arricade the juint on botll fides h}· a continuation ot 
l;art of tl1e thick nefs at the bone over it ? 

rrhe Joint at thc:jhoultler, conlpared ~~tll tr&~ joint 
at th,:! hl/), though both ball and toe ke~ JOInts, dllcov .. 
er a difference in their fornl aud proportions, well 
i l.lited to the eli fferent offices which the Ii In bs have to 
t'~:ccute. 1~he cup or focket at the fhouldcr is much 
ihallower and flatter than it is at the hip, and is alfo in 
part formed of cartilage f<.:t round the rim of tIle cup. 
'l~he rocket, into w11ich the head of tIle thigh bone is 
inferted, is de~pf'r, and nlade of more folid materials. 
'l'his agrees ,\'ith the duties affigned to each part,--

'# Ch~f. An;lt. 7th edt! p. 4S ~ 
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'1-' h e :1 r m i san i n 11 r tl n) C Tl t 0 f mot ion, p r inc ~ pail }' It i f 
11 () t {o J e I )' . i\ ceo ~ din g ~? t r! e 01 d 10\\' n (. i"s 0 t the foe ~
eta t the [h u ~ 1 de r, and the y i e 1 din g n e f:i 0 f tIle car t I

I J ,z i r: (J il S L.l b [l a nee \" i t ~ 1 \.\, hie hit sed gel s f e t r 0 U n d t 
~ 11-,! \ V hie h i n fa El CO:l] P () f ~.5 a C 0 n fj d c r J b ] e p 2 r t 0 fit s 
Cf);}C,jV it)', 4.lre exce:lently adr~ptcd for the allo\\'ancc 
01' a h t.;cr fnot!{)!l and a \vi ~·~er r ..lnf4e; both 'v hieh the 
a. In \Y d n t s • \ \/ 11 ere a'i t It ~ 10 \ \' C r h; n b, fo r min ~ a p d 1 t 
o I the c () la.l j n n 0 [ tIt e bod y ; 11 ~ v in g h) fu P po r t t 11 e 
body, ;}:) \\eIi 1S to be the IIICdtlS of iiS locunlotion; 
fi j 11 { n e [ :-) \'J a s to be co [j i'ul ted a fi well a sal: lin n .. \\r it it 
d cap (1 C i ~ Y for 1 not ion, ina 11 d i I ct 1 ion sin dee d , as d t 

th~ thouider, but not in any diretlion to the Idme ex· 
rent as in the arrn, ·.\·a'l to be united Hability, or refijl. 
ance to ddl :)Cclt ion. Hence the deeper excavation of 
tile rocket; and the ?refCllCe ot a It.:!s proportion of 
cartilage upon the ed.~e. 

1~ he i'iJ P P 1 e 11 e f san d pI i a b iIi t y 0 { th e j 0 in t s we eve. 
ry mOlnent experience; and the .fi"rnzntjs of animal 
articulation, the properly \ve have hitherto been CQn
fidering, may be judged of frotn this fingle obferva .. 
tion, that, at Cl!ly given 1l10;fient of rirne, there are mill
iuns I)f animal joints in cOlnplcte repair and ufe, tor 
one that is ddlucated; and this nutwithnanding tl1e 
contortions and wrenclles to which the lilT1US of ani ... 
mals are continually fubjeEt. 

II. l'bcj"oints, or rather the ends of the bones whicl1 
forin thCl11 t difplay al{~), in their configuration, an
other u re. The nerves, blood .. vcffels, and ten . .1ons, 
\\' b icll are neceffdry to the Ii fe, or tor the tnotion 0 t 
the limbs, mull, it is evident)" in their ,yay trom the 
trnn k or the budy to the plc.~cc of their deHination. 
travel over the nl0veable joints; and it is no lefs ev
ident, that, in th;s part ot their courfe, they \vill have, 
from fudden motions and troiIl abrupt changes at cur .. 
vatu! f\ to encounter the danger ot cunlprcffion, attri. 
tion, or la,eration. To guard fibres fo tel1der again!! 

H2 
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confe9uences [0 injurious, their path is in thofe parts 
protetted with peculiar care: and that by a provifion 
In the figure of the bones thenlfelves. 1~he nerves 
~hich fupply the./ore-arln, efpeciaUy the inferior cu
bItal nerves, are at the elbo\v conduEled, by a kind 
of covered \\~ay, between t!lC condy Is, or rather under 
the inner extuberances of the bOlle, which compofes 
the upper part of the artIl. '*' 1\ t the Anee the ex trerll
ity ot the thigh bone is divided by a finus or cliff in
to t\VO heads or protuberances; and thefe heans on 
the back part {land out beyond the cylinder of the 
bone. rl~hr()ugh the h.Jllo\v, whir h lies bet\·veen tht.! 
l-lind parts ot' there t\rvo heads, that is to fay, under [be 
.ham, between the haln{lrings, Jnd withiIl the cencave 
recefs of the bone formed by the extuberanles on 
each fide; in a word, along a -defile, bet\veen rocks, 
pals the great vefiels and :1erv~s which go to the leg. t 
Who led thefe veffels by a road fo delcnded and fe
~ured ? In the joint at the jhouLdert in the edge of 
the cup ~'hjch receives the he'ad ot the bone, is a notch 
whIch is joined or covered at the top \-\:ith a ligament. 
Through this hole, thus guarded, the blood-veifel& 
ileal to their de£lination in tIle arm, inflead ol mount. 
ing over the edge of the coocavity.+ 

Ill. III all joints, .he ends of the bones, which· 
work agaillll each other, are tipped with c.~njJll. III 
the ball and rocket joint, t11e CU? is lin.ed, and the ball 
capped \\,ith it. The frnootl1 furface t the elaftic and 
tlntriable nattlre ot cartilage, rellder it of" all fubfian
ces the properc{\ for the place an·d pUfpofe. I {}lou~d 
tlleretore have pointe<l this O'ut among!l the for~rno{l; 
-of the provdions which haye been made in the Joints 
for the tacihtating o~ their aEtioH, had it not been al .. 
ledged, that cartilage intrutll is only nafctn·t OI in}
perfect bone; and that l!1e bone in there places is 
'k~pt foft and imperfeEt, in confequcBce ef a· mote-

t lb. 30 • 
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cotnnlete Jnd ri:J!d offification being prevented from 
1 ~ • 

takiug place by the cl>ntinual InO~10n lind rubbing of 
the furiaces. \Vbich being fo, what \ve reprefent as 
a C:cfigned advantage, is an unavoid<.tble effect. I,am 
far from being convinced that this is a true account 
of the Lla; or thCit, it" it were fo, it anfwers the argu
ment. 1'0 me, tIle furmounting of the ends of lhe 
bo ne s \·r it h g r i Hie, 100 k s m 0 r e 11 J\. e a pIa tin g wit Q a 
dilferent ruttal, (hctt1 like the faille metal kept in a 
diffetent {iJte by the aCtion to which it is expofed. 
At all events \ve have a great particll Jar benefit, tho· 
arifing troln a general conflitution: but this Jafl not 
being (1 uile w hdt rny argunlent requires, lell I fbould 
feem by applying the ~llilance, to overrate its value, 
J have thought it fair to ilate .tlle queftion \'1hich at .. 
tends it. 

IV. In fome joints, very p:articularJy in the knees, 
there are Ioofe cartilages or griflles between the bones, 
and within the juint, fo that the ends of tl-te bones, 
inficad of lvorkin~ upon one ar:>0,her, wor~ upon the 
intermedittte cartilages. Chclelden has obfer"ved,. 
That the contrivance of a loo[e ring is praaifed by 
mech,anics, \vhere the iriaion of the joints of any (,f 
their nldchines is great; as between the parts oi crook:. 
hin<ges ot' large gates, or under the hedd ot" the male 
fcrewof large vices. The cartildlges of '\lhich \ve 
fpedk have ve,y tUlle}l of the form of there rings. 
l"he c()lnpdrifon moreov~r fhe\vs the rcafon ,vhy we 
find thenl in the knees rather than in other joirlfs. 
It is an cxpcdient~ we have feen, which a mechanic 
reforts to, ollly when fonle ilrong and heavy work is 
to be done. So here the thigh bune has to ach·ieve 
i,s olotio·n at the knee, lvith the whole wei(yht of the 

t~ 

body prefliog upon it, and often, as in riiing from 
our feat, witll the w llole weigllt 01 the body to Ii ft. 
It Ihould [eern alfo lrom Chefelden's account, that 

• 1 b. p. 13. 
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tIle fli ppi ng and fliding of the loo[e carti lagcs, t hougll 
it be probably a l"mall and obr~ure change, hU!llOled 

the motion of the end of the thigh bone, under the 
particuJar configuration ,"'hiel1 was necef1ar}~ to be 
given to it for the comlnodious a8ion of the tendons; 
and which cOllfi,~uration rtqulres what IlC calls a va
t .i a b 1 e [oc k e t 4 t h d tis, a con c a v it y, the 1 i n e S 0 f \<\1 hie 11 
aIfume a different curvature ill difTerel~t inclinatiol!S 
of the bones. 

V. \\,T e have now done with the configuration; 
but there is aifo in the joints, ann that COn11l10n to 
them all, anuther exquifite proviCion, rnandeflly 
adapted to their ufe. and COHee rning w hicll thc) e can, 
I t h j n k, ben 0 d i f put e t n a n1 e 1 r, t be reg u I a r r up ply 0 f 
a mucilage, more enlolliellt and flippery than oil ideJ f, 
lV hie II is con ilan tly foftcning and I ubri cat i ng the ptH t s 
that rub upon each other, alld tllereby dinlinifhing 
the effeEt Of att.ition in the highefi poffible degree. 
For the continual fecretion ot this inlportant lini. 
men t, and lor \ he t e cd i n g 0 f t 11 e c a vi tic S 0 f the j 0 i n t 
wit hit, g 1 and ~ d re fi xed ned rea c 11 j () i n t; the ex c re
t 0 I Y duEl s () f w hie h g I d n d s, d rip pin g wit h the i r b a 1-
fanlic contents, hang Joofe ] i ke fringes \\' ithirl the 
cavity ot th~ joiut s. A late i rD provement in what 
are calleel 1'1 itt :on ~N heels, 'N hi c h COil fl n s of a mec han. 
ifnl fa ordered, as to be regu lar} y dropping oil i nt() a 
box, which inclofes the axis, the nave, and certain 
bal1~ upon whirh the nave revolves, may be faiJ, in 
fum e f6 r t, tOT e pre 1 (~ n t the con, I iva nee ill the ani m a I 
j 0 i ,: t; wit h t his fu per i 0 lit Y t h u we vel' ,on the 1) d r t 0 f 
the j () i nt, v. z. t hat her c, \ h·e 0 i 1 is no t 0 HI Y d rep p ed, 
but lnude. 

I n confi'-~ering the joints~ there is nothing', perhaps. 
Wlll~ h ought to tI10\:C our gr,l1!tlltlC Inore than tl~e le. 
flection, hOll) well they (Lear. }\ lilt} b l11all r,ying 
upon its hlnge, or play in its [otkct, lnany hundred 
urnes in a.C\ 110urJ tor lixty yCclr~ togeth~rJ witllOUl di. 
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111 ; n t 1t i () n 0 ~ its a gil i t y: \\1 11 i chi salon g t i :n e f (I ran y 
t 11 i : 1 ; ~ to 1 an; for allY t h i 11 g r l [11 U c h \\. 0 ll~ e j a I ; d e x' -
r..rcil"eci as the juillt) are. '[his durability I fhoultl 
attribute, in p.:i!"t to the provifion ,vhicll is made ("or 
the preventi~g 0 f \\'Cl'f a nd te~lr, firfi, by the pol i fh 
o} the cartilag"inous furf(~ces, fe.conrl!y, by the bealing 
lub(icatlan of the mucilage; and, in parr, 10 that at:' 
ton i fh i n g pro per t y 0 fan i III die 0 n nit u t ! () n s , a ffi m i J a -
tion, by \\' hien, in c\"cry portion of the body, Jet it 
confifl: ot what it will, fubildnce is refiorcd, anti walle 
repaired. 

Moveable .i ,c~ints, I think, compare the curiofity of 
bon e s; but the i run i (l n, eve n \v he 1 e ftO mot ion is in
tended or \Vdnteu, carries mdrk~ of mech;.tnifm and 
of Inechanical wifdom. The teeth, efpccially the 
front teeth, are one bone fixed in another, like a peg 
driven into a board. The futures of the fkull are like 
the edges of t\VO faws clapped together, in fuel1 a 
manner as that the teeth of one enter the intervals r.>f 
the other. \IV c ha\le fometirnes one bone Japping 
ov'er another, and planccl down at the edges; fomc
ti!nes alfo the thin lamella of one bone received into 
a narro\v furrow of another. In all \vhich \'arieties 
,ve feeln to difcover tIle fame defign, viz. firmnefs of 
junCture, withtlut clutnfinefs in the [earn • 

.. 
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Muse L ES, with their tend0!15, are the inflrumcnts 
by \vhich ani mal motiorl is perforlned. 1 t wiJJ be 
our bufincrs to point out in fltinces ill \vhich, and 
properties with re[p~'ct to \vhich, the difpoIition ot 
there lTIu[c]es is as ilriclly tnechauical t as that of the 
,\yires and firings of a puppet., 
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I . \ '\ ~\~ f.l () 'i 0 h fer v e, \ \' h .ll I be Ii eve j sun i r '=' l fell, 
an exacl rc lation b~t'\~l:cn tl~e joint and the nlufcles 
,vhich t110\9C it. \.\Thatevcr tnction, tbe join~, by its 
mec han i cal r ~}n n r llction, is c a:1able of per for In i ng, 
that Inotion, the annexed nltlrclc~, by their pofition, 
ar~ cclpab Ie of produc ing. }'or e :c~\n ple ; if there be, 
as t1t (he k nee and el bo\v, a hinge juint, ca?able ()t 
In 0 t ion 0 n ! yin the fa, l~ c r LJ 11 C , ttl C J e a de r ~, a s the y 
are cCllle(j, i. e •. the rnu[culuf tcnf~ons, are placed in 
dirett iOllS parallel to the bt/ne, [0 a ... ~ by the contratl ion 
orr eli Xt 1 t i () n 0 I the In u f c Ie s tow hie 11 they bel 0 n go, to 
pro d Ll C e that 1 not ion alIi no c t L ~ r • If t b e f e joints 
\vere capable oi a freer rnorion, there are no Inufcles 
to p ro(luct it. \:\-rhcrc.-1~ Cl t tile fhou 1 clef and the hi p, 
where the b~lI and [ut:ket joint allo\vs by its con ... 
flruc1ion of a rotl!Ory or f\\'eeping motion, tendons 
are placed in fuch a poiition, and pull in L.;ch a die 
rection, as to produce the mution ot which the joint 
adlIlits. r'cr in fiance, the [artofius or tat; lor's i11 uie Ie, , 
riring from the fpine, running diagondlly acrols the 
t h , g !J, a 11 d t ak in g hoI (1 0 f t 11 e in Ii de 0 t the In a in bo n e 
of the leg a littJe bela,,, the knee, enables us, by its 
cOlltraaion, to thro\v one leg and thieh over the oth. 
er; giving effe8, at the fame time, to the ball. and 
foe ke t j 0 i n tat the hip, and t h (t 11 in ge j 0 i n tat the knee. 
There is, as we ha\ge feen, a fpecific rnechaniflTl in 
the bon e s fo r t 11 ere tat 0 rv IT! 0 t i <) n S 0 f the he J d ;1 n cl 
hands: there is, alfo, in the oblique d~I cttion f)f the 
n1 ufc les be Iongi ng t() thenl, a f pee ific prL)v'; fiUIl f<.;r 
the putting ot this mccltanifol of the bones into ac
tion. And mark tbe confent {)f ufes. The oblique 
m ufc Ies wou Id have ber n i nefficient ,,\~ it hout th{' f~r
ticuiation; the al ticuL"tion \\'uuJd have been 10ft, 
wit h 0 n t the obi i q II e 1 n u r <..1 c s • I t may be pro pe rho \~, -
e\?er to obrerve wid1 rerpett to the h/~ad. altholl.~h I 
think it does not vary the cafc, that it~ oblique mo. 
lions an·1 in~linations are orten tnotions in .a dla.gonal, 
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proJuced by the joint a8ion of mufcles lying in 
tlraight dircttion~. But, \vhether the pull be ringle 
ore 0 111 Lin ed, \ he art i c u 1 at ion is a I war s fu c h. as to be 
capable of obcyjn~ the aElion of the mufcJes. 1'tH~ 
ob i i q ue IT! u it I es attac hed to t he head. are Ii Ke\\yj fc i(J 

difpufed, as to be capable of fleJdying the globe, as 
\\'ell as of t1Jovin~ it. f"fhe hCcld of a ne\v. born in-n 
fJllt i5 often obliged to be fil1,~ted up. After death 
t 11 e he a d (1.- 0 P s, and ro 11 s i!1 eVe r Y' d i I ctl ion. Sot hat 
i tis by t 11 e c quit i u reo f t 11 e nl ute I e s, by the a i t=l 0 t a 
confidcr~lb~e and eq~ipol1eilt rnufcul(ir force in con
ilan· :xerth"'n that tllt! head 111aintdln5 its crect poflurc. 
'j'hc nlufcics 11cre [upply, \Vhdt \'\I'olald othcr\,.7ir~ be a 
great Jei'e [t in the ar tic u!ation : tor tlie joi n tin t~e 
neck, although admirauly adapted to the 111otioll of 
the head, is infuffic~ent for its fupport. It is not un· 
1 v by the n1CJnS of a moll CU 1iOUS Hrufi ure of the 
bones thdt a man turn3 his llead, but hv virtue of an 
CI d j u i le d In u fc u ) tl r po·\ vcr, 1 hat he f ve n 1;01 d sit e p. 

As another exanlp!e ot what'vc ale iJiuilrating, 
viz. conformity of ufe between tbe bon~s and tile 
III u i"c Ie s, i t has" bee nob fer v e dot the d i H t~ ;' C 11 t \t' crt t' -
br~, that their procefies are exattly prop()rtionecl 1<.) 

the quantity at motion whicll the otHer bones alio\\f 
of, and \~ hich the rcfpetti\'c m uft: les are capable of 
producing. 

I I , A III U f ~ ] e a a son 1 y l' l C on t r d t:1 i un. Its for c e 
i~ exerted in no other ",·ay. \\'hen lh(~ ex!:. tio .. ceaf
es it relaxes itfelf, tilJt is, it returns hy lCldXdtl(JIl to 
i l S 1'0 r In e r fi ate; but \v i 1 h 0 u t (; 1l e r gy ~ 'r" his is til C 
nature ot the nlufcular fibre: and hting i'd, it is llVt_ 

dent tllit the reciprocal energt'tlc motion at th~ liuJt.s, 
by \",hie h \\le rnean motion 'l:Jith jorce in oppe,h tc di
rettions, can only be produced by the inHrurllentality 
01 oppufite or antagorlifi 111u[cles; at fl~xors and ex
tenfors anrwerin~ to eacll otller. For inHance, the 
biceps and brJchlreUS internuJ ~ufcles piaced in the 
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bend tIle elbow; and lV ith fuell degree oi io.ree, as 
the c3fe requires, (lr the Urcngth adtnits of. 1'he re
laxation 01 there muie les, a.fter dle effort, would nlerc. 
Iy let the fore-arnl ~rop down. For the baL'k Itroh~ 
theretore; and that the arr~l may not only bend at tIle 
elbow, but aifo extend and firaigllten itfel f with force, 
other InUre les, t11e longus and brtvis braclli;;eus exter .. 
I1US, and the anCOflreus, placed on the hinder part of 
the arm, by the i r co n t r a8 i 1 e t wit c h f etc 11 b a c 1<. th c 
fore.arm into a flraight line with th~ cubit, with no 
lefs force than tl1at \\yitll which it \vas bent out of it. 
'I'he fame tlling obtains in all the limbs, and in e\Tery 
llloveablc part of the body. A finger is not bellt and 
flraightened, v;i t hout the contraRion of tV\1() III ufc les 
taking place. It is evident therefore ttat tIle anilnal 
functions require that particular difpofition of the 
mufcles whit;!1 \ve defcribe by the name of antagonift 
mllfcles. And they are accordingly {t) difpofed. Ev
ery nlu[cle 1S provided with an adverfciry. They act 
like two fa\vers in a pit by an oppofite pull: and 
Ilothing furely can Inore flrongly indicate defign and 
attention to an end than their being thus {latianed ; 
than t11is collocation. The nature of the mufcular 
fibre being \AJ hat it is, the purpofe.~ of tile animal 
Lou!d be clnf,\'ercd by no otLer. And not only_ the 
capacity for tnotion i but tllc afpea an~ fyml11ctry of 
the body is prefervec by the tnllfcles beUl~ nlarillallcd 
ace 0 rd i n g to t his 0 rd r r, e. g. the In 0 u t his II e 1 din 
1he nl~ddle of the face, Clnd its an;~:es kept in a fiC;lte 
of cxatt correfi)ortdeIlcy~ by t \VO U1U[C }rs drawing 
a g a i n {t, and b a 1 an c in g, ea c h () t her. I II a 11 e rn i pIc Ria t 
when the IIlulcJe on one iide is \\'eakelled, the nlufcle 
on the otl1er {ide dr3WS the rnoutlt awry. 

Ill. Another property of tbe luufcles, \vhich could 
only be the rcfult ot care, is there heing almoft uni. 
\'crlally [0 difpol<:tl, as not to obftruEt or interfere 
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\vlrh one another's aEtion, I know but onc in{lC!ncc in 
lvhich this impediment is perceived. \Ve cannot ea· 
lily [\valIo\v whilfi we gape. 'l~his, I underfidnd, is 
owing to the mufcles eUlployed in tb~ aft of deglu
tition being fo implicated wit!l the mufcles at the 
lower jaw , that, \\' hi 1 tl thtfe la rr are contratlcd, the 
fornler cannot aa with ireedoln. '[he obIlruElion is, 
in this inilance, attended with little inconveniency; 
but it (hews what the effct1 is, where it does exilt ; 
and what lofs of faculty there would be, if it were 
Inure frequent. Now, when \ve reflett upon the 
number of mufcles, ;not fewer than four hundred and 
forty. fix in the human body, known and natned,* ho,V' 
contiguous they lie to eac 11 other, in layers, as it \verc, 
over one another, crofTing one another, fOrIletimes 
embedded in one another, fometitnes perforating one 
another, an arraogemellt, which leaves to e.:lch its 
liberty and its full play. mull neceCfarily require llled. 
itation and counfe). 

IV. The following is oftLntimes the cafe with the 
mufcles. Their aaion is wanted where their fitua
tion would be inconvenient. In which cafe the body 
ot the mu[c Ie is placed in fome commodious poG tion 
at a diflance, and made to communicate \vith the 
point of atiion, by flender firings or wires. I f the 
mufcles, which move the fingers, had been placed, ill 
the palm ~r back of the hand, they would have fwell. 
ed that part to an a'wvkward and clumfy thicknels. 
The beauty, the proportions, of the part, would have 
been deilroyed. They are therefore difpofec in the 
arIn, and even up to the elbow; aIld att by long 
tendons, firapped dO\rVn at the wri ft, and paGing un
der the ligament to the fingers, and to the joints of tIle 
fingers, w~lich ,they are feverally to move. In like 
manner, the nlufcles which move the toes, and many 

... KciU'J Anat. p. ~91, edt 3d• 

I 
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of the joints of the foot, how graceful1y arc they dif. 
pored in the ((lif ot the leg, initead ot forming an un
wieldy tutnelatlion in the foot itfelf ? Tbe obfer\·a
lion may be lepeated of the mufcle. whicll dr(4~NS the 
nitl i tdti ng men1 br dlle o\·er tte eye. 1 ts offi ce is in 
the frunt of tht> eye; but its body is lodged in the 
hac k part of t he globe, \\' here it lies fate, and \\' here 
it incunl!)erS n0111in~. 

". '[he gt eat Inechanlcal variety in the figure of 
the n111 fl' It's l11ay be thus Relted. It ap lears to be a 
fixed law, that the contrac.tion of a mufcle {bellI be to· 
wards its centle. 'fhelelore the fubjeEl lor ~echan
irlll on earh occafion is, fo to modity the figure, and 
adjufi the pofitton of ~he mufcle, as to produce the 
motion requited, agrecdbly witll this law. "fhis can 
only be dune by giving to different mufcles, a ~l,'er .. 
fity ot conhgulcltion. fuited to their fe-~ ~ral offices. 
and to their fituaticn \\,jth Terpett to the work which 
they ilave to perform. On ~~hich account 'A'e find 
thern under a nlU hi p lie ity ot tor IT1S, and ~tt itudes j 

fJrnetinles ,\'itl! d{,ub!e j fomftiJnes with trt-ble ten
dons, fOlnetinlCS \\'i th none; fOlnetimes one tendon 
to fc\eral mufcles, at other times one mufcle to fev
~l(." tendons. l~he lhape of the organ is fufceptible 
of an tncalcu ldble val iety, \\, hil fi the original proper
ty of the n\ulcle, the law and lIne oi its contraction, 
lt~lnajns the fitme; dod is finlple. Herein the muf. 
culdr f} {tern n:ay be raid to bear a perfect r{'fem
bldnce to QUi ,,'clks ct art. An artifi does not alter 
the ndtive quality 01 his m3teria Is, or their I~\\' s ?t 
at! lun Hl' takes there as he finds t11eIn. H lS {kIll 
and ir1genuuy are employed in turning them, fucb ~s 
the~ al t, to his accuunt, by giving to t he pal H~ ()l his 
tn,H Inn<..~ d !ornl ar.d relltion, in \\'htch thefe unaher- . 
ablt: p: .. pert;es may Opllatc to the produclion of the l 

eHects intended. 
\91. l'be cjaculaticns can never too often be repeat. 
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cd, flo\y mlny t:lings mufl: go right for. llS to be an 
hour at eafe! How nlany nlore to be vigorous an(\ 
active! Yet vigor and aaivity are, in a va!} plurality 
of ill {lJn~cs, prcferved in hUln In bodies, notwith. 
flanding that they depend upon [0 great a llumber of 
i n il r urn en ts 0 f mot ion, and n ot \~ti t 11 nan rt i n g t 11 a t the: 
defeEl: or diforder fometimes 01 a very [mall infiru. 
nlent, of a fi ngle pair, f0f in fiL'tI1Ce, out ot the four 
hundred and fotty.fix mtlfrles which are C111ptoyed, 
Inay be attended with grievou~ illconveniency. Thele 
is piety and good rfenfe in the following obfervation, 
taken out of the Religious Philqfopher. "With Inuell 
cOmpaffilJn," fays this \vriter, "as well as afl.onifh
ment at the ~oodne['i of our loving Credtor, h:l\~e [ 
confide) ed the Cad Hate of a certain gentleman, \vho, 
as to the refi, was in pretty good hedlth, but only 
\vanted tIle ufe of tllefe two tittle IJlUjC/CS that ferve to 
lift up the eyelids, and [0 had altlloll loft the nfe or 
his fight, being forced, as long as this defeR Lj n~;l, 
to {]10 ~e up his eyelids c:very tl10rnent "'i th b is O\\~;l 
hands !" In general \ve Inay rer!1dr k hovV' litt~c lhniC. 
,vho enjoy the perfeCt ufe of their organs, kn~)· ... ~ th~ 
comprehenfivenefs of the bIeffiil~, the Vdl iety of their 
obligation. Thpy perceive a refult, but they think 
little of the multitude of conCUflellCCS ann retlitudes 
\vhicll go to torm it. 

BESIDE there ~b{ervations, whicll belong to the 
m u feu 1 a r 0 rga n as [1\ (' h, \ve I Tl ft Y n u' icc f6 1 ~ ea· .I van t ~
ges of flrul1ure which clre Innre confp!cuous .11 rrluf. 
clcs of a certdin clafs or d~f<.:riptiJn ttJan in others. 
r-rhus, 

I. The variety, q uic kner~, and preci (j un, of 'v hie 1-1 
m u { cuI d r In 0 t ion is C J P db Ie, are lee n, 1 t b i 11 k, inn 0 
part fo remarkably as in the tor:.Jjue. It is \\'olth any 
In an's \'V hile to \v ate h the agi llty of his tongue; the 
,vonderful prornptitudc witl} \\?bich it exec utes chlng .. 
cs oi pofition, and tIle pelleLl exaElllcfs. Each £y 1. 
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Jahle of articulated found requires for its utterance a 
fpecific aaion of the tongue. and of the parts adja
cent to it. The dpifolition and configuratton 01 the' 
moutll, appertaining to every Jetter and ,vord, is not 
only peculiar, but, if nicely and accurately attended 
I(), perceptible to the fight; infomuch that curious 
petrons have availed themfelves of this circllmflance 
to teclch the deaf to fpeak. and to underftand what is 
'aid by other.. In the {dme perron. and .lfter his 
)labit of fpeaking is formed, one, and only one pofi
tiun of the parts, will produce a given articulate found 
correa Iy. How innant~Deoufl yare there pofitions af. 
fumed and difmiffed; how numerous ale the permuta
ti()ns, 110'''' val i(lU5, yet how ;,llalJible? AI bitrary and 
antic variety is not the tIling we admire'; but variety' 
obe)'ing a rule, cOllducing to an clfett, and commen
(urate witll exigencies infinitely diverfificd. I believe 
alfo ,hat the Inatomy of the ton8ue correfponds with 
th('fe obfervations upon its it&ivltv. The mufcles of 
.be tongue Ire Co nUn)eIOU~, and" fo' implicated with 
one another, that they cannol be traced by the" niceR 
diffe8ion; ne\·e;theJet~, which is a great perfection 
of the orltao, neither the nUlnber, nor the complexit", 
nor \yhat DJigllt f~m to be the ent~u\glement of It I 
fibres, in any wife impede its moti~n, or render tIle 
determinatioll or fucceis ot ilS efforts uncertain. 

I litre intr~at the reade-r', p~rmiffion to n~p a little 
out of my ,,·ay to confiJer tht parts oj"the mout" in 
lome of their o.ller properties. It has b~en laid, and 
that b)· an eminent phyfiologift, that, whent'ver na. 
ture attempts to work two or more pUr~}'ei by one 
inftrument, fhe does both or all imperfetlly. Is Ihis 
true ot tbe tongue regarded as an inflrument of fpeech, 
and of taRe; or resarded as an infirument 01 fp~ch, 
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rJf tane, aild of deglutition? SD much otllervvife, t}1at 
rn any per fu n s, t h c1 tis to fay, l1i n e hUll d r (d and Il i n e
ty-nine pCl{ons out at a thoufand, by the inflrument
..al i ty ot this one or~a n tal k, and td it c~ and f\\' all o~v, 
very well. I n tact the con !lant '\' arll1t 11 and mod
ture ot the tons.Jue, tbe thinnefs of the {kin, the pa-

t) 

p 11 I (C u po nit s i ur Ll C ~, q II d h t Y t b ~ S 0 r g ~u 1 fa r its 0 { Ii L e 
ot taiiing, as Inuch as its inextticablc n:u:t'rdlCity (,t 
fibres do for the rapid 1110vernents which ale nccetld
ry to fpcech. Anunais whicll teed up )[1 grafs, have 
tit c i r to n g u·e s co v ere d \ V it hap e 1 to 1\1' C d ~ k , n, [0 d S t t) 

adolit tile rliffolved food to th.- papil!CE Undtl nCJth. 
which, in the ll~ean time, rernain detenued troln the 
rou~h ac};on of the unur uifed fpicultE. 

'l"here are brought tt)gctiler \Vitllin the cavity 01 tIle 
mouth more diHlllct utes, a.nd parts executing Inure 
dtttintl offices, than I think can be fuund lying fo 
lle~r to one aOuther, or within the fame compals, in 
any other portion of the bod)' : viz. teetll ot dIffer. 
ent jhape, fir(l l'or cutting. fecondl y tor grinding: 
mufcles, nloil artificial iy difpofed tor Cdrr} ing on tHe 

COlDpound lnotion (),t the lower j~lW, half lateral and 
I1dl t verticd1, bv \V 11~ C h tIle mIll is \vor ked: fountains 
of fdl iva {pringing up. in different pafts ot the cavity 
for the moi{lening of the lood, whiltl the maHication 
is going on : glands, to feed the tuunt.llns: a nluf .. 
culdr con ilriEtion. ot a very peculiar l~ind in the bc.lck 
part 01 the cavity, for the guiding of the prepdred ali
ment toto its pa(fage towards the fiomach, dnd in 
mdny cafe:-. for car) ying it along that paffige : tor, 
alt~jough we may imagine this· to be done filnply by· 
the food itfel t, it in truth is not fo, even in the u p
right poUure of the hunlan neck; and tTlofl evident .. 
ly is not the cafe with q uadruileds, with a hOI fe, for 
inftance, in which, when paituriug, the loud is th.-un 
.upward by mufcular 1lrength. iniledd of defcendioi .of 
its own accord •. 
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In the mean time, and within the fame cavity, is 
going on other bufinefs, alt.ogether different from 
what is here defcribed, that ot refpiration and fpeech. 
In addition therefore to all I hat has been mentioned, 
,\ve have a pafTage opened, from this cavity to tIle 
lungs, for the admiffion of air, exclufively of every 
other fubIlanre: we have mufcles, forne in the Ia .. 
rynx, and .vithout nurnber in the tong'ue, for the pur
po f e 0 f mod u ] at i n g t hat air in' t spa {fd ge, \v i t h a va r i -
ety, a cornpafs, and precifion, of which no other mu
fical inflfument is. clJpable. And, lanl}" which in 
my opinion crO\\'I1S ~lle \vhole as a piece 0f nlachine. 
fJ't \\'e have a fpecific contrivance tor dividing the 
pnuematic part from the Inechanical, and for pre
venting l1ne fet of atlions interfering \vith the other. 
Where various funttions are ul.itrd, the difficu'lty is 
to guard again!l the inconveniences of a too great 
conlplexity. In no apparatus put together by art, and 
for the pUt'pores of art, do I know fuch multiFc:riou's 
ufes [0 aptl}1 cotnbilled a~ in the natural organization 
of' the bUlnan nlouth; or \vhere the firuElure, COln

pared with the ures, is [0 {itnple. The rnouth, with 
all there inten1,ions to fervet it't a lingle cavity; is one 
machint·; with its parts neither cro\\~ded nor confuf
ed, and eJCll unc111barrafred by the refl: each at leaft 
at liberty in a degree fufficicnt for the end to be at
tained. If we cannot eat and flng at the fame m04 
ment. \ve can eat ope lnoment and fing the next; the 
refpiration proceffiing freely all tl~e while. 

'I-'here is Olle cafe however of this double oHice9 

and that of the ear/Ie) neceffity, \vhich the Inoutn 
alone cotlld not pertornl.; and that is, carl ring on to
gether the t"'O at1ions of fucking and breathing. 
Another route tllereiore is opened tor the air, nanlely, 
through the nore, which lets the breath pafs hac k \\9ard 
and fOr\Vald, whilll the lips, in the aa of fucking, are 
neceU""rilj' 11lut clofe Up01l the budy, from 'A9 bich the 
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n11trilncnt is drd\\'n. This is a circunlfiance which 
alwars appeared to IDe worthy of notice. T'he nore 
w,~uld have been necelfdfV, although it had not been 
the organ of fmelling. ~rhe making it the tedt of a 
fen fe, WtlS fuperaoding a new ufe to ~ parJ~ already· 
"vant~d; was taking a wife advantage of an antecedent 
an,j a cunllitutiondl neceffity. 

But to return. to that, whic~ is the pro~er fubjetl of 
the prefent fettlon, the celerity and preclfi()l1 of rnuf
cuLt .. nlotion. There qualities may be particularly 
obferved in the executif)n of many fpecies ot Inllru
mental 1llUfic, in \vhich the changes produced by tIle 
hand of the lTIufici.an are exceedingly rapid; are ex
actJ)" meafured, even \vhen 111ofi: millu~e ; and difplay, 
on the part ot the RiUfc les, an obedIence ot attion, 
alike WOlweriu] tor its quicknefs and its corrcttnefs. 

Or Jet a perron on1y obf~rve his ow·n band \vhiJiI: 
he is U1ritl·'Ilg; the number of mufcles, which are 
·brou~llt to bear upon the pen; haw tile joint and ad
juHed opera:ion ot feveral tendons is concerned in 
every flroke, yet that five hundred fuch !trules are 
dra\"n in a fninute. Nut a letter can be tUl n~d \\"ith
out JDOre than one or two or three tendinolls ,.:ontrdC. 
tions, definite, both as to the ch()ice (.>f 'the tendon. 
and as to the fpace througll which the contrd8ion 
Inoves ; yet how currently does the work proceed 1 
.and, \vhen we look at it, HOW faithful ha\'e the muf
cles been to their duty, 110W true to the order which 
endeavour or habit hath inculcdted ? }~o .. l~t it be re
membered, that, whit!l a man's h.nd ",'rillng is the 
falne, an exatlltude ot 01 dec is plelerved, \~ her her Ile 
\vrite \vell or ill. There l\~O illtiances uf muhc ancl 
\vriting, f:Qe\v not only tht: quickncts cUld 'pr~J1iua 
Ql mufcular aCtlon. but the dOCltity. 



10,) O~' 1"HE MUSCLES. 

II. Regarding the particular conhguration of muf.~ 
cles~ .fphinEler or circ.u'ar mufcles appear to me ad .. 
mirable pieces ot mechanifm. It is the IDufcula'r 
po\\rer moll happily applied; the fame quality at the 
mufcular fubHance, but under a new modification. 
The circular difpufition ot the fibres is flrialy nle. 
chanical; but, though the moft mecbanical, is not the 
only thing in fphinEters WhlCh de[erves our notice. 
The regulated degree of contratlile force with which 
they are endowed, fufficient for retention\ yet vincible
when requifite; together with their ordinary Hate of 
attual contraction, by means of which their depend .. 
ance upon the will is not conftar.t but occafional, 
gives to them a confiitution of which the convenien
cy is Inefiimable. This their femi-voluntary chJrac
"ter, is exaetlv fuch as fuit8 with the wants and tllnc
,lions of the animal. 

III. We may alfo, upon tIle fubje8: ot mufcles.,. 
·obfe. ve, -that rIlany ot our In{){l important atlions art: 
achi~ved by the cumb·jned help of different Inufcles., 
Frequently. a djagonal motion is produced, by the 
(:OTllrdction ·ot 1ttldollS, pulling in the dlrett·ion of the 
fidts ot the parallelogrdrn. This i~ the cafe, (IS hath. 
·be~n already noticed, with f()tIle ()f the .ob!ique nuta. 
tions of the head. Sometirnes- the ·num.her of co-op
erating mufcles i~ very great. Dr. l\lieuentyt, in th~ 
Le1p{jc Tranfdctions, reckons up a hu.ndred mufcles 
thdt are e·mplo\'ed every time we b.·eathe: yet we take 
in, or iet out (}ur brea1h~ without refletl illg wh~t a 
~york is thereby pertorn,ed; \vhal an appdratus i~ laid 
in ut inltrunlents for the fervice, and how mClny fucA 
contI ibute their affi flance to the effeEr. Breathing 
with eafe is a bll"ffing of every moment: yet, of all 
'Others, it is that which \\'e puffefs with the Jeaft con ... 
fcioufnels. A man in an ailhma is the only maD· 
who UQ\VS hQW to eftimate it. 
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IV. 1\1,.. HOlllC has obfer,"en,* 1hat tIle mon im
portant and the PloH delicate aRioos are periorrned in 
the body by tIle [rnallefl rnu[c Ics: and he rnentions, 
as his examples, the murc;e~ \vhich have bee.n difcov
ered ill the ilis of the eye and the drum of the ear. 
The tenuity of there mufc les is dfionifhing. They 
are microfcopic hairs; mufl be tnagnified to be vifi. 
hIe; }7et are they real effetlive Inufcles; and not on
ly fuch. but the grandeil and moll precious of Ollr 

faculties, fight and hearing, depend upon tlleir healtll 
and aEiion. 

V. The mu[cles aEl in the limbs \vith \\·hat is call. 
ed a Inechanical difadvantage. "fhe nlufcle at the 
{hou lder, by \v hi eh the drill is ra i fed, is fi xed near ly 
in -the fanJe Jnanner, as the load is fi xed upon a fleel .. 
yard, with1n a few decimals, we will fay, of an inch, 
from the centre upon \vllich tl1e fieelyard "urn~. In 
this fituation, \-VC find that a v'ery heavy draught is no 
more than fufficient to countervail the force ot a fmall 
lead plurnmet, placed upon the long arrn of the Heel ... 
yard. at the diHance of perhaps fifteen or t\vcnt}9 in
c he s t r 0 In the c en t r e, an Jon the 0 the r fi de () tit. f\ n ci 
this is the dJLJdvantage which is meant. And an ab. 
f 0 I ute d i r d d v d n t d g e, nod 0 t1 b t, it \V 0 U 1 d be, i f 1 he 0 b. 
jecl were to fpare the force of mufculdr contrat1:ion. 
But obferve ho\v conducive is this conHitution to an ... 
imal conY'eniencv. Mechanifnl has al\\'avs in view 
one or of her (! f t Lefe t\4/0 purpofes; ei t her~ to mo,"e a 
great "'C?igLt ilo\vty, alld throu,~h a frTIdll fpace; or to 
move a Ij~ht \veight rapid1r, through a confiderable 
f weep. ~"or the torn1er of the fp purpo{cs, a dlfferent 
f pecies of Je\"cr. and a d; ffercnt coJ1ocation ot the IDU{:' 

cles, might be better than the prefent: but for the fe. 
fond, the prefent nruE1ur~ is the true one. Now fo 
it happens, that the {ccond, and not the fir 11, i:; -that 

« Phil. Tranf. part i. 1800, p. 8, 
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,yhich tIle occdfion~ of anim31 life principally call for. 
In ,vhat Cullcerns the human body, it is of nluch more 
confcquence to any tIlan to be able to carry his hand 
to his head with due ex~)edition, thln it would be to 
llave the power of railing from the ground a heavier 
load (of t\\'O or three more hundred wei~ lIt, ,ve will 
fuppofe.) than he can lift at prefent. This Ian: is a 
faculty, \\7hich, upon [onle extraordinary occafions, 
he may defire to poHefs; but the other is what he 
\\o9ants and ufes everv 110ur and minute. In like man. 
ner, a hufbandman J or a gardener will do more exe. 
cution, by being able to carry his fey the, his rake, or 
his flail, with a fuHlcient difpatch through a fufIicient 
fpace, than if, with greater Hrength, his motions were 
proportionably more confined and flow. It is the 
fame with a Inechanic in the ure of 11is tools ... It is 
the fame alfo witll other animali in tl1e ufe of their 
linlbs. In general, the vivacity of their nlotions 
would be ill exchanged for greater force under a 
c I u m fi e r {l r u El u r e • 

We have offered our obfervations upon the flruc .. 
tUft of nlufcles in general; \ve have cilfo noticed 
certain fpecies of n1ufclcs; but trlere are alfo lingle 
mufcles, \vhich bear tnarks or 111echanical contrivance, 
appropriate as well as pal ticu lar. Out of In(iny ill
fiances of this kind we relet! the tollo,,,ing. 

1. 0 f !"n u f C L! ] a rat t ion £, eve n 0 f tho [ \.! \\r 11 i C 11 are 
well under Hood, foole ot t be InoO: C~ riOllS (if e in ca. 
paDl e 0 t pop til Cl r {' x P 1 a nat! 0 n; at 1 e d n \\1 it h 0 U t the 
aid ot plates and 6guresa This is, In a great mCJfUlC, 
the cafe, \vith a very familiar, but, at 1he farne titTle, 
a very compl~cated mot~on, that of the lov-~cr jaw; ond 
\v:th the mufcuiar flruEture by which it is tloduced. 
One of the mufcles conce:ned, mav, hO\\le\~r, be 
rl e [c rib e din fLl c h a n1 0 nne r, as to [:. e: 1 t 11 ink , 1t~ fli .. 
ciently comprehended tor ollr prefent pUlpcfc. 1~hc 

b · 1 h t • 1 rf'l l' prv lcnl IS to pUl t e jC'\ er J?\V l~OuJn. _ -~e (;LV lCH1S 
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n1ethod fllOuld feem to he, to place a firaigl1t mufcle. 
viz. to fix a firing fronl the chin to the breafl t the 
COI1tLltlion of which \\'ould open the mouth! and 
produce the motion required at once. But it i~ evi
dent th3t the torm and liberty of the nee k tOI bid a 
In u f c I e be in g I a 1 din f u c h a po fi t ion ; and t hat. co 11-
fi ftently with the prefervatioll of this fOl n1, the mo
tion, \vhich ' .... e \vant, Inn fl be effeBuated, by [orne 
mufcular mechanifm difpofed turther back in the 
ja\v. The mechaniftn adqpted is as follows: A cer
tain mu[cle, calleli the d,jJqfiric, Tifes on the fide of 
the face, confiderabl v abov~ the infertion ot the lu\~"cr 
jaw; and cOlnes ~o~n, being cOl1\yerted in its plO. 

greis into a round tendon. Now it is evident, th~ 
the tendon, whilil it pur fues a direEtion d1clnding 
to\vards the jaw, mufl, b}T its con1raclion, pull the 
ja\v up, inflead ot down. Whdt then was to be done? 
1'his, V\'e find, is done. '1~he defcending tendon, 
'v llen it is got low enough, is palled through a loop, 
or ring, or pulley, in the os hyoides, and I hen tnade 
to arc end; and, h a vi n g t hils C h ~l n ge rl its j in e 0 t d i
reaion, is infefted into t11e inner part of the chin: 
by \vhic h device, viz. the lUI n at tIle loop, the atlioIl 
of th~ mufcle (which in all nlufc)es is contraction) 
that before would have pulled the jd\V up. now as ne
cefIarily draws it do\vn. ., The nlouth," fcith Heff
ter, " is opened by means at this trochlea in a moll 
wondertul and elegiint manner." 

II. What contrivance can be nlore mechanical 
than the following, viz. a fltt In one tendon to let 2n
other tendon pafs through it? l~his Hrutlulc is iunnd 
in the tendon~ which rnove the toes and LiIl~er~. ~rb~ 
long tendon, as it is called, 111 the foot, ",hich tH.:.nds 
the fir!l joint ot the toe, paffes tl2rou/jh the fha:t fen
don which bends the fecond joint; which courf~ al
lo\\'s to the finew more liberty, and a nlC) ~ CG1l1n10di

OllS aclion than it would otherwife l1ave been cap"b:c 
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ot exerting.* 1~bere is nothing, I belieye, in a nlk 
or cotton nlill; ill the belts, or flraps, or ropes, by 
,,'bich nlotion i~ cotItnlunicated frclIl one p3rt ot th~ 
maclline to another, thdt is more artificial, or more 
evidfndy fo, tbJn this pcrjoratl·on. 

I II. rr he next cire u n1 fiance 'v Lie h 1. fhall1nention, 
under this head of rDufcular arrangelnent, is fo deci .. 
fi ve a In a t k 0 i in t r. n t ion, t ha tit a! way S d P pe art d tom e 
to fupcrfede; in [olne nleafure, the neceffity of leek. 
ing for any Lther obfervation upon the fuhjeci:: and 
that circu III Hance is, the terldons, \\~ hie h pJ[s from the 
leg to the toot, being bound do\vn by d ligament at 
the anele. 1'11.! toot is placed at a cor;{iaerable an
gle with the leg. It is manit" fi, therefore, that flexi
ble nr1ng~, paffing along the interiJf of the angle, if 
1 e t t t (J the lTd t- J v e s, \ V 0 LA 1 d, 'v hen fi ret c 1J ed, fi art ! r 0 ITl 

it. l'be obviuus preventative is to tie theln d0"\\7n. 
And this is done irl tact. Acrofs the inflep, or rather 
jult Clbove it, the aUCJtoJnifi finds a Hrong ligament, 
uUlier \Nhich the tendons pars to the foot. 'fhe effcB: 
of the ligunlent, as a bandage, can be Inade evident to 
the fenfes ; tor, if it be cut, the tendons Hart up. The 
fin~pJic;ty, ) et the clearnels ot tbis contrivance, its 
exaLl retenlblance to eHablifhed refliurces of art, 
place it amt;ngft. the InoIt indubitC:!bJe manifellations 
oi d<:fign \Vitll \vhich we are acquainted. 

There is aHa a further ufe to btl In.lde of the prer. 
en t e x a In p 1 c, and t hat is, as it pre c ire 1 yeo n ~r ad i ct s the 
o p iIi ~ 0 n , t hat the par t sot ani IT! a 1 s rTl d y h a ve bee naIl 
iorrned by \v Lat i~ called appetency, 1. e. endeavor, 
pel p~tl1ated, and irr:aperceptibjy 'VOl king its cffcEr, 
through an inc3lcu lable feries of generations. We 
have here no endtavor, but the reve.le of it ; a con
fiant renitcncv and reI nt' ance. l'hc endeavor is el]) 

J 

the other way. rIhe preIfure of the ligament con ... 

«- Chef. Anat. p. 93, I ! 9. 
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firains tIle tendons; tIle tendc~~ reaFl upon the prcf
[ure of the ligament. It is ilTIpoffible that the liga
Jnent Olould ever have been generated by lhe cxercife 
of the tendon, or in the courfe of that exercife, foraf. 
much as the force of the tendon perpendicularly re
D Hs the fi bre \'\' hie h confines it, and is con {l antl y en
d('av~Juring, not to form, but to rupture and difplact', 
the threads, of \vhicll the liganlcnt is compofed. 

I(eill has reckoned ljP, in the human body, four 
llundrcd and forty. fix mufcles, diifeEtible and defcrib
abJe; and halll afIigned an ufe to everyone of the 
nUITJber. This carHlot be all imagination. 

Bilhop \Vilkins hath obfer\ted from Galen, that 
there arc, at lea!l, ten feveral qualifications to be at. 
tended to in each particular ulu[cle, viz. its proper 
figtlre, its jufi magnitude, its fu1crum, its point of ac
tion fuppofing the fi~u!"e to be fixed, its c0l1ocation 
with refpeEl: to its two ends the upper and the lo\\'er, 
the place, the pofition ot the \vhole mufcle, the intro
duB:ion into it or nerves, arteries, ,"eins. Ho\v are 
things, including fo nlany adjuHmcnts, to be nl~de ; 
or, \\:hen made, how are the)T to be put together, \vitll
out intelligence? 

I have fometiITICS \vonoereJ, whr \\'e are nDt flruck 
~ 

'v it h In e c 11a n i f min ani m d I b DC i e S II as red d i 1 y a 11 d as 
fl ron g 1 vas \V" ear c It rue k ,." i t hit, at fi,· H f j g h t, .j n a 
watch or a mill. One rea[on ot the diff,-~rcnce may 
be, that ani rna I bod irs are, in 3 gredt med fure, tn a(le 
up of f~) tt, fldbby, flib fiances, f uc h a~ mui"c les and 
menlbrancs; \vhert'aS ,·ve h;-lve been ace u Homed to 
trace rnechani fin in flldrp lines, in the configuration 
o~ hard materials, in the mou1ding, c!li felin?', and 
filing into {h~P€S, fuch articles as nletals or wood. 
There is fOlnetlling tllerefore of llabit in the cafe: but 

K 
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it is fufficiently evident, tllat there can be no proper 
rearon lor any diHinaion of tl1e fort. Mechanifnl 
nlay be difplayed in tIle one kind ot [ubfiance, as 
we 11 as in the otlV?f. 

Although the few inflances we have felected, even 
as they n anti in our de[cri ption, are nothing {hort per
haps of logical proofs of defign, "yet it nlU fl: not be 
forgotten, that, in every part of anatomy, defcription 
is a poor rub fiitll~e for in I"pcElion. It was ",~ell faid by 
an able anatomifi,* and raid in refe}"ence to the very 
p~rt of the fubject \v11ich we have been treating of", 
" IrIlper te8'a htrc mufculorum defrriptio, non minus 
arida eft ]eg~nt 1 bus, q uarn inf peEtanti bus luerit ju .. 
cunda eorundem pr!rparatio. Elegantiffima enim 
tnee hanices arti field, creberrime in illis obvia, ver
bis nonnili obfcule exprimuntur; carnium autem 
duC1u, tendinunl colore, infertionum proportione, et 
trochlearium rlifiributione, oculis expofita, omnem 
f u pe ran tad m ira t ion C 111. " 

CHAP'fER X. 

or TltE VESSELS ot' ANIMAL BODIES. 

THE circulation of the blood, through the bodies 01 
men and q\1adrupeds~i and the apparatus by \\- hich it 
is Cdl lied on, cOI1Jpofe a [yHeIn, and tell:ity a contriv
ance, perhaps the ben Llnderfiood of any part of the 
animal frame. 'I~h(' Jrmph(!tjc fyfiem, ~r the nerv
ous fyfienl, tnay be nlore fubtile and intrlcate; nay, 
it is r 0 ffi b 1 c t hat in t 11 (~i r fi rtl i:t u re they bee v en In 0 r e 
artifIcial than the fiir~guire(ous ; but \ve do not know 
fo nl11 c h a b Oll t t 11 e nl. 

The utility of the circulation of tIle blood, I affume 

* Steno in C;af. Anat. Animal. p. 2.. C~ 4-
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~s an ;Jckno\vledged point. Of!e grand purpofc i~ 
plainly anf\vered by it; the diIlrlDuting to every part, 
every extrelnity: every ncok and corner, ot the body. 
the 110ur1 fhlnentwhich is received into it by one aper. 
ture. "'.That enters at the moutll, finds it~ way to the 
finger'~ ends. A more difficult mec hc1I 1,icrJ problem 
could hardl)" I think, be propored, tlldrJ to di[cover a 
nlethod ot con flantl y rep:liring the \va it ~~, and of fu p
plying an acceffion of fubilance to every part~ of a 
complicated InJchine at the L~lIl1e ti Inc ~ 

"fhis fyfiem prefents itfel t under two vic\'Vs: fir ft.. 
the difpofition of the blood-veLfels, i. e. the laying of 
the pipes; and, Iecondly, the conflru8:ion oi the en
gine at the centre, viz. the heart. for driving the blood 
lhrougll tllem. 

I. 'fhe difpofition of the .blood-velTe-Is, as far as 
regards the fupply of tIle body, is lik.e that of the 
water pipes in a city, vi z. large a!1d tn~i n trunks 
branching off by fmalJer pipes ((!nd thefe again by 
Rill narrower tubes) in every d i rett l(Hl t and tu\vards 
every part, in which the £1 Llid, "vhie h they convey, 
can be ,~anted. So far, the w.Jtcr p!l)e~. \I;h\ch ferve 
a town, filay reprc[ent the veHcls, 'v n: '. h cdrry t lIe 
blood fronl the heart. But the~e is (ijj\.Hber tIll ng 
neceirary to the blond, \\~hiclt 1S not Wd!llC;; L,t the 
w ate r; and t 11 at is, the cat r yin got" i t b ~ c k a~; r1 i : it' ~ t S 

fOllTce. r~or this office a reveried fy Henl ut vcHels 
is pre? are d , \\" 11 i c h , u nit i n gat til e ire x ire f JJ i tie s wit 11 
the ext reIn i tit sot the fi r {t f Y it e 111, (' u !ll' t t ~ t; 1 e {b v 1 d e d 
and [undivided flreamlets, fir!t 0\' cdpd'dfV r~!rrlifi. 
cat i 0 II SIn [old r g er bra ncb c s, r e C 0 1, d I}' b} 11 Ie fe b I an c h -
es into trunks; and thus returns tbe lJluod (ajmoft 
exattly invt:l'ttng the order in \vhirh it \vent out) to 

the foulltain iron) whe"ce its tllutlon p,oceeded. All 
.whl ell is ev ident mechanifm. 

The body, theretore, contdins two fy fCerns of blood
vc.lTels, arteries and veins. Bet\\'et:n the conl1itution 
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oft he fv n e tn s the ~ e a re a 1 [() two cl i ff ere nee s, f II i te d to 
the tunElions vvhich the fr flcrns have to execute. 1'he 
blood, in gcing out, pGfling always i'rorn \vider into 
narro\,ver ttl bes ; and, in COIn! ng bJC K, fronl narlOW .. 
er into ,vider; it i~ evident, th:.:t the ilnpulfe and pref. 
fure upon the fi;.~es of the blood-veireJ:~, \villlJe UlllCh 

f~reater in one c(de than the other. A~cordinglr, tbe 
~~t tc: ies \\' b1Ch carrr out the bluod, atC fl;rlTIcd 'v ith 
r:1 u c h tou~her and H ronger coat s, than t he veins \\~ hie h 
1;;" j P g it bac k. l~hat is nne d i frcrence : the ot lH~ r is 
j 1 i J j '1 n u rea r t i fi c i ~d ,or, i t I tll ,) V [v f;) e a k , i n d ira t eSt 

• " 4 

:H:ll nlOIC clc~lrlv, the care and dllxietv or the artificer. 
}'of&[ml1ch as il~ th~ arteries, b)1 redf~)J) ot the greater 
f nrc e \-\' i 1 h \V 11 } c 11 t 11 e b 1 00 dis u r g e d a! 0 tl g the m , a 
\ \r :) 1 , n d 0 r r 11 p t u r e ,\~ 0 u I d be nl «.> red an}.?: e r u US, 111 ani n 
1;~~ \-cins, tL::fe vcITcls are dc~cnded tr~)trl injllry, not 
(') n I y b)' the i r t ext u re, t I U ~ by t 11 e i r fi t 11 a t ion; and by 
c \' c ry a d van t d g e 0 f fi t U ~~ ~ ion \.\" hie h Cd 11 beg i ve n to 
the Ill. T hey are bur i ec1 in fi n u f es, 0 r t hey cree palo n g 
: ~ r u () ,:-C S ~ n 1 a de fJ r the nl , in t 11 e bon c s; lor inn an c e, 

The II n d ere d ~ e 0 f the rib sis n up e dan d f II r r u \v e d [0 I e .. 
1 y fur t be p d if J g e 0 f tit c [e ve f Ie Is. S U ! ~ 1 e tim cst hey 
l)roccc.J in chan nels, proteEled by f10ut par.:, pct~ 011 

e a c h {1 J e ; \\:' hie hId it de r c rip t ion is ref n ark a b 1 e i n 
the bones ot t11e fingers, thefe being hollowed out, on 
the !lnd'?f {irl~, like a rr()op~ anrl \\r'ith fucll a concavi. 
t y t h ~i t 1 he 11 n g c r may be C II t a c r \) fs tot b ~ bun e wit h
out hurti ng the arter), W llich runs along it.. At ot her 
t~!nes, the artel ies pdfs in canals ,v}'ought in the fub
fl~ncet and in the verv middle of the fubftance, of 

.I 

the bone: this ta keg place in the IO\\Ter j ~ \V ; ~nd is 
found \\there there would, otherwife, be danger of 
cOlllpreffi::>n by fudden curVcliure. All this ("are is 
\\!o:lderful, yet not mOl e than what the importance of 
the cdfe f( q uircd To th:.>fe, V/ho venture thtir li~'es 
i 11 a fll i p, 1 t has b e~' n u r t r n r did, t h 3 t the r e is 0 n I y an 
inch. bOird between thern and dCdth; but in the body 



i tic 1 f, e rp e cia 11 y i II t 11 ear t e ria 1 f Y fl·,:~ i -;, , the rei; , i n 
J n lJ n r P J, t s ,on t y a ! n C 1'n b r d n c, a fk in. at: 11 (~a J . l~"' u r 
whiLh rcaron thi,~ I) H~~!n lies rtee? u~Hlei lhe integu
tn e n t S; \\1 her c cJ s the \. c ins, in \'\" 11 1 C Ii the 111 i (c hie t t h d t 
e 1\ f tl r sIr 0 In i n j uri n 0' the CO;! ~ sis : n t! chI c rs , 1 i e i n 

.. t") 

gc n C l <.11 abo y' c t h (! art c ric s; co 111 e n e a J e r tot he [u r .. 
idee; dre !.!Jurc ex Doted. , 

It nl'd¥ be t'urthcr obferved concern,nJ! the tvvo rvr. 
, ,J oJ 

t ems t a k ~'n tug e the r, t hat. tho 11 g h the art e ria I, \>\' it hit s 
t r II p k and bra 11 (; h ~ san d [m all t \tV i g s, In d y be i {11 a gin
cd to i tlue or prol eed, in other words to grOl.LJ {"i-oen 
,the Leart, like a plant fro:~l its root, or the fibres of a 
Jeaf fronl its foot {t:llk (\vhirh howe\'cr~ \vcre it ro, 
\\foulct be only to relolvc one fllt'chauifol into anoth. 
er,) yet the venal, the rcturni ng (v n ern, can never be 
fo r n 1 e din t his III an !1 e r . 1'" he art er i e sin i g h t g t) 0 n 
Ihooting out from tlleir extremities, i. e. lengt hening 
anti fubJi viding indefi nitely; but an inverted f}' Heln. 
continuallr uniting its firednls, in Head ot dividing, 
and thus carrying back \vhat the other fy Hem carried 
out, could not be referred to the fame prOC(-Fi. 

11. The next thing to be conficered is the engine 
,~11ich works this machinery" viz. the heart. For our 
.pllrpofe it is unneceffary to af(ertain the princlple 
11pon whicll the heart acls. Whctller it be irritati:,}n 
excited by thecontaEl of the blood, by the influx of 
the nervous fluid, or whatever e1re be the caufe ot 
.its nlotion, it is [ornething, \\,hicll is capable of pro-
ducing, in a living mufcular fibre, reciprocal contrac
tion and relaxation. This is the pO-Ner we have to 
work \vith: and the enquiry is, how this power is ap
.plied in the inflance beloIt us. There is provided in 
-the central part of tIle body a Ilollow nlufcle, inveR. 
ed \vith fpiral fibres, running in both direttions, the 
layers interfeaing one another; in fome animals, 
_ho~.~'ever, appearing to be femicircular rather than 
Jp.iral. By tlle contra8ion of tllefe fibres, the fides 

K2 
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of the mufcular cavities are neceffarily fqueezed to. 
gether, fo as to force out fronl them any fluid which 
they Inay at that time contain: by the relaxation of 
the fame fibres, the cavities are in their turn dilated; 
«nd, of courfe, prepared to admit every fluid which 
may be ponred into them. Into there cavities are in
fcrled tlle great trunks, both at tI1e arteries \vhich car
JOY out the blood, and of the veins which bring it 
back. This is a general account ot the apparatus: 
and the fimp!efi i1ea of its att ion is, that, by eacll 
contraaion, a portion at L~ood is forced a~ by a fy
ringe into the arteries; and, at each clilat~t!(}n, an 
equal portion is received frem the vei ns. 1"his pro. 
duces, at eaell pulfe, a nlotion and chdnge in the Ina!s 
of blood, to the amount of \\yhat the cdvity contains, 
which in a full gro'-vn hUmd!l IJr~, t, 1 underIland, is 
about an ounce, or two tdble-fpoons full. 110\4/ 
quickly there changes fucceed one another, ~nd by 
tl1is fucceffion ho\\'P fuIIicient they are to fupport a 
fiream or circulatioH throughout the fyilem, tnay be 
underfiood by the fo1iov"ing conl~lLltation, abridged 
froln Kei' 1'5 AnarOU1Y, p. 117. ed. 3. " Each ven
tril.le \vill at lean contain one ounce of blood. The 
llc?rt cOlltratts four tllouf~l1d tinle~ in one hour; rron~ 
1.\~hic h it toU.ov/s, thdt tllcrc pC! {les through the heart, 
every hOHr, tour thoii CIn(l ounces, or three llundred 
and Ii f~y pOll flds 01 b !ood. N D'V tllc ,,,'hu]e rna fs of 
b 1 00 dis fa i rl to bed b 0 U t t .~'" t' n t y ~ fi ve po u n rl s, fo that 
3 qU.:Hltitv of Llood equal to dH~ \~7hole mars ot bll}od 
p~!ffes throug~l tbe hCitri fUlltteen tinJc~ iII one hour; 
'v hi L his a hi) a t () nee e \~ e r y 1'0 U r III i nut es. " Co n fi J er 
'\ih~, an affair tItis lS~ vJhen \'."C rOllie 10 very Jarge an
imala. The e::orta of a vlIla!e is iarger in the bore 
than tIle nl.Jin p:pe of the \\'ater ""orks at London 
Bridge; a~d the '\'3ter roaring in its pliO:" e through 
that pipe, is inferior, in i:npetus and velocity, to the 
blood gUillillg franl the wllale's heart. clear Dr .. 
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If i.Pltel's aCCOl1nt of the difftaion of a whale. "The 
aorta Inea[ured a foot dialnetcr. Ten or fifteen gell
Ions of blood is thro\\·n out of the heart at a illoke 
\\'ith an iIIlnlenfe velocity, tllrough a tube of a foot 
diameter. rr'he whole idea fills the mind with won. 
d ,,* er. 

l"he account \\'hicll ~'e have here Rated, of the in
ject ion o~ U ~llod into the arteries by the contraCtion, 
and ot tl~e correfponding reception ot it trom the 
\·eins by the d.1.1taticl n, of the cavities ot the heart. 
and of tht! circulation being thereby Dlaintained thro' 
the bloed '.(Offels of the body, is true, but imperfett. 
1'lle h~al t p~rtornls thi~ office, but it is in conjunc
tion \"itb another ot rqual curiofity and importance. 
It WdS necef[ary that the bluod Lho'lld be fu:ceffively 
brought inta contact", or contiguity, or proximity wi~h 
tbe air. I do nut kno\\~ that the chymical red[on, 
upon \\"hic h thi~ I!eceffity is founded, h~s oeen yet 
fufficiently expiured. It teems to be made appear, 
thdt the atrnofphere whIch \':e bredthe is a mixture at 
t\VO kinds or air; one pure and vital, the other, for 
the purpofes of il ie, effete, foul, and noxIous: that 
when \ve have drawn in our breath, the blood in the 
lungs irnbibcs frorn the dir, thus brought into conti. 
guity with it, a pOllion (,1 its pure ingredient j and, at 
the fdrne tinH"~, gives out thr. efft:te or corrupt fiiI '\' hich 
it con t d i 11 cd, Clll d \\" 11 i chi g (, t r r i e d a v." a V, a Ion ~, \\r it h 
the 11dlilUS, every tirne we eXF,ire. At JCdft; b~ com
paring the air "~hlCil is b.ecJthed from the lungs, \\'ith 
the air bt iDfe it en tel S the lu nf.;s, it is tound to ha \'e 
loll «Hue ui its pure part, and to llavc brought a\\1t ay 
,vltll it an atidtrion of its inlpure ;.art. 'VI~elher rhefe 
expel :lnenls fatisty the qu~Hlltn, a'\ (0 the need \vnich 
the bic(Jci ttdnds In, ot beIng vi!!:~ cl by continuLiI ac
ceifes uf air, i!) 110t for us to enquire into; nor nlate-

• n;. I IUIHtr 's account of the dHfc£\ian of a \\,11nle. Phil. Tra.a.C. 
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'rial to our argument: it is fu fficient to know, that, in 
t ., 

·.the conH.itution ot Ino{l animals fuch a necefIity ex-
ias, and that the air, by fome means or ot her t 7nuJ'i be 
introduced into a near comlllunication with the biood. 
The lungs of animals arc connrllcted for lhls purpofe. 
They confift of blood.veflels and a;r-veiTels lying 
clore to each other; and ,.vherever there is a branch 
of the trachea or \vindpipe, there is a branch aCCO~l
panying it of the ~ein and artery, and the air-vetfel 
1S al\vavs in tIle Inlddle between the blood.veITels.* 
The internal furtace of the veffels, uFon which the 
application ut tIle air to tIle blood depends, would, if 
·collecled and expanded, be, in a ma.n, eqlla) to a fu. 
perficies of fifteen feet fquare. NO\t in order to give 
the blood in its courfe the benefit of this organiza
tion, (and this is the part of the fubjcEt witil whicll 
we are cl.ieflv concerned) the following operation 
takes place. As foon as the .blood is received by 
.tIle 11eart tromtile veins of the body, and bifore that 
it is rent out again into its arteries,it is carried, by tIle 
force of the contraEtion of the heart, and by means of 
a leparate and fupplementary artery, to the lungs, and 
made to enter the veffels of tIle lungs; from which. 
after it has undergone the aElion, wlldtever it be~ of 
·tllat vifcllS, it is brought back by a large vein once 
more to the hearT, in order, wIlen thus concocted and 
prepared, to be from thence di llributed ane\.y into the 
fyfien). This affigns to tIle heart a double office. 
The pulmonary circulation is a fyfiem within a fyf.
tern; and one aaion of the heart is the origin ot both. 

For this complicated tunaion, four cavities become 
neceffary; and four are accordingly provided ~ twa, 
.~alled ventricles,. which jen~ out the blood, viz .. one 
:lnto the lung~, In the firtl Infidnce ; the other Into 
tthe mafs, after it ha~ returned from the lungs.: tw~ 

• Kci 11 's A nat. p.. J . .z.I. 
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(·thers alfo, called auricles, \\'hie 11 receive the blood 
from the vei n~; \' i z one, a~ i! comes i n11nediatelv from 
the body; the od~er, as the faIlle blood cOlnes~ a fcc
ond tinle after its circulation tl1rough the lungs. So 
that there are t\V() receiving cavities, and t\\10 forcing 
cavities. The flructule ot the 11cdrt has reference to 
the I u n g ~ , tor 'v i I h 0 U t the i u n ~ ~ 0 n e 0 rea c h ,.y 0 111 d 
have been fuHicient. l'Lc trarl£lation of the blood in 
the he d r tit fc 'f is aft e r t 11 i s nl ann cr. l' here c e i v i 11 g 
cavltie~ refpeElively con~tn~1niccite with the torclng 
c a v i tie s, and, b ;" the ire 0 n t r a a ion ~ un loa d the r e c (~ i v -
e d blood in t u t 11 e In . The fo rei n g c a \' it i e s. w h (' nit 
is their turn to c')ntrar,t, cOlnr~cl the farne blood into 
the mDuths of the arteries. 

The account here given \\'ill not conv{'y to a read. 
er ignorant of Cll1a~On)v, allY thing like an accurate 
not ion 0 t t h~ IOlln, det inn, or u fe 0 t the part~, (nor 
can all) {hurt anrl pc)puldr account do this) but it is 
abundanllv fdffic1ent to tenitv contrivance; and, al. 
thou~h ilnpci-tea, heing true as far a~ it goes, may 
be reiifd upon for the {inl} pu,pofe tor which \\·c of. 
ier it, the PUt pole of this conclufion. 

u The \Vl fdorn ot the Cretltol," fcJith Hamburgher, 
" is in notl!lJlg feen !TI,)re gJ()rioufly than in the 
1\ ear t. " r\ n rl 11 () W , \' e 11 d <.) t hit ex e (' ute i l S 0 iIi (c ! An 
anat()n~iit. \\·ho lln~~e) floort the fiJl1ctule of the he'art, 
111 i g h t L I V be f O! e h L-l n d t hat it \\T 0 U 1 d P 1 a y; but he 
\\ycu:d e.\pci:t, 1 thInk. tr()ln the con)plexity of its 
n 1 e l h CA n : if 11 t tl n J the d (' 1 i cae y (, t man y 0 tit spa r t s , 
t hat i t {] }" t 11 1..1 a I \V d )' S be) i d hIe t \) de r d n g e n1 e nt, or 

thdt it ,,'uui cl foon 'VOl k. it [t 1 f OIl t Yel fhall this 
\\·0 n de r t u I mac h i neg 0, n i g h t '" n d d d Y , tor e i g h t y 
,·ears to.~ether, at the rate of a hundl cd thoufand ., 
11rokes e,·ery t'A:ent\'-four bours, h,!\"i:lg, at ever}· 
firvke, a great refiflc.lflCe to o\·erCOll}e; and {hall 
conti t~ue this a8 ion tOt lhis length () f \1 Ule, ""ithout 
diford.er, and \\' i thou t \\"ear!Jle fs. 
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But further; frO!li the account, 'v hiell has been 
given of the JneCh~1nirin at the heart, it is evident 
thdt it mull req uire the interpofition ot va/vts #. that 
the fuccefs indeed ot its attion Inuft depend upon 
thefe, for Vv hen anyone ot its cavities contrails, the 
neceffarv tenden.cv (,.\t tIle force will he to drive the 
inclofed" blood, not on!v into the rnouth of tIle artery 

~ ~ 

\vhere it ought to go, but alfo back again into the 
mouth of the vein trol11 \\i hich it tlo\\'cd. In like 
manner, wIlen by the relaxation of the fibres the falne 
cavity is dilated, tIle blood would not only' run into 
it from the vein, which was the courfe illtended, but 
back troln the artery, througll \y hich it ought to be 
moving forward. l"he \-yay of preventing a reflux 
()f the fluid, in both there cafes, is to fix valves; 
which, like flood-gates. may open a way to the itream 
in one direEtion, and fhut up the paifage again!l it in 
another. 1'he heart, conllituted as it is, can 'no more 
\\'ork without valves, than a pump can.. \~Then the 
pinon defcends 1n a pump, it it were not tor the flop
page by the valve beneath, the motion would only 
,thrufi down the water which it had before drawn up. 
A fimilar co-nfcquence ~·ould fruflrate the aCtion uf 
the heart. ~Jalves therefore Jlroperly Jit'pofed, i. e. 
pr~perly \'\'i,h ferpett to the (ourIe ~)f l.h~ blood which 
1 t IS nee e If a ry top 1 0 fn 0 t e, are e H L n 11 a 1 tot 11 e con· 
.trivance. Ana" valves Jo d!lp(?)/~'ii art, acror{/ingl)', 
provided. A val.ve is placed in the commu~icallVn 
bct\veen each aurIcle and Its ventricle, left, \vncn the 
ventricle contraEls,part of the blood ihou!d get back 
a g a in in to tIl e au ric Ie, i n U earl 0 t t 11 e whole e 11 t e r i n g, 
as it ought to dJ, the mouth of the artery. A valve 
is a If 0 fi xed at the rn 0 u tho tea c 11 0 f the g rea tar le r i e s 
\vhich tdke the blood frOITl the heart; leaving the 
paffage free, fo long as t11e blood hohls Its pro;Jer 
.courfe for\-\'ard ; c)oling it, \vheI1ever the bJ()u~1I i!} 
.c.onfe9ucllce ot the relaxation of the vent ric ie, ""yvq.l4 
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~dtenlpt to flo\\' bark. There is rome variety in the 
CUllnl\"~T!:'n of t!lefe VJI,'cs, though all the valves of 
the hody atl nedl J}' upon the fame principle, and arc 
dc1iincd t,) the fdnlc ure. In general they confift of 
a t h i n me In bra n e, I yin gel 0 f e tot he fi de 0 i the \' e iT e) , 
and confGl!uently aJlO\\'lng an open palrJse whilft the 
Jtreanl runs one \\-"ay, but thruft out fronl the fide b)t 

the fluid getting behind itt and oppofing the pailage 
of the blood, when it \\'ould flo\v the other way.
",ihele more than one rne1l1brane is employed, the 
different n1enlbran,~s ou!y conlpofe one valve. Their 
joint atiion fulfills the office ot d va1\"e: for infiacce; 
o\"er the cntr ance of the ri ~!ht auricle of the heart in
tot her i g h t ve n t ric! e t t h r e ~ cit he fer" ins 0 r nl em
branes are fixed; ot a triangu1ar figure; the bares ot 
the triangles fafiened to the i1efh ; tbe fide~ an~ fum
nlits Jooie; but, tbou!~h 1no fe, con n~Eted by threads 
of a determinate length \vith certf-tin fmall fl~fhy prom
inences ddjoin~nr,. The erfeEt of this conHruction 
is, that, \\' hen the ventric le cOlltraEts, the L load en
deavoring to efcape in all c;.l;rt;clions, and amongfl: 
other dirl,:lions preffing up\vards, gets between thefe 
rnen1brdnes and the fides of the paflage; and thereby 
tor c est he nl up into {11 c h a po fi t i () 11, as t h at, to ge the r • 
they con nit ute, \v hen r a 1 fed, a h 0 1) 0 \Y con e ( tit e 
fl. ings, before fpoken of, hincerillg them from rIo-
ceeding or Iepdrating further;) \vhich cone, entirely 
occupying the pafiage, pTeVeJ~ts the return of the 
blood into the auricle. A fllorter accuunt of the 
matter may be this: So long as the bloon proceeds 
in its proper cour{e, the nlelubranes \\" hich cOll1pofe 
the valve are preIl'ed clore to the fide ot tbe veffel. 
and occafion no ilnpedimtnt to the circulation; 
\~1hen the blood \vonJrl regurgitate, they are raifecl 
from the !ide of the ve{r~1, and meeting in the middle 
of 1ts cavity, Glut up the channel. Can anyone 
doubt of r.ontrivancc here; or is it pofI~ble to {hut 
our eyes again!l the proot ot it ? 
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This valve alfo, ~s not tnore curious in its firuClure, 
than it is i In portant in its oHile. U neIer the p lay of 
the valve, even upon the proportioned lengtl1 ot the 
ilrings or fibres which check the afcent ot the rnetn
branes, depends, as it fhould feetn, nothing lees than 
the life itfelt of the anirnal. We may here like\vife 
repeat, \\ihat \ve before oLferved concerning [orne of 
tIle ligaments ot the body, that they could not be 
formed by any a~iol1 ot the parts themre~ves. l"hcre 
are cafes, in which, althoug!l good ufes appear to 
a,ife from the !hape or configuration of a par f" yet 
that £hape and c<tnfiguration itfclf may feenl to be 
produced by the action of the part, or by the action 
or prclfure of adjoining parts. rrhus the bend, and 
the internal fOlooth con"cavity ot the ribs, may be at
tributed to the (qual pre{fure at the foft bowels; the 
particuL-lf Ulape of fOlne bones and joints, to tIle trac
tion ot the annexed murcles, or to the pofition of con
tiguous mufclcs. But valves could not be fo forln
ed. ALtion and preffure are all againfi thenl. The 
b1ood, in its proper courfe. lIas no tendency to pro
duce fuch thlnt~S; and, in its itnproper or refleRed 
current, has a tendency to prevent their produflion. 
W hi I {t we fcc the ret 0 ret he u f e an (1 11 e c c ffi t y 0 f th i s 
machinery, \ve can look to no other account ot its or· 
igin or fOftnation than the intending mind of a Cre
ator. Nor can \ve without admiration refleEt, th«it 
fuch thill nlctnbra(~~~~ fuell v,Teak and tender inflrll .. 
men t ~, a ~ the! c val v e s are, 1110 U 1 J be a b let 0 hoI d 0 u t 
ior rC\?cnty or eig11ty ) ears. 

H !? rea If 0 \ve can n J teo n fi de r but \\.' it h gra tit u de, 
ho\'J happy it is that cur \"ital m: ItiOIlS are involuntar)'. 
V\7 e fhould ha\·c Cf10U gh to (~O, if vIe 11(4d to keep OUf 

llcarts beating, and utif Hotnachs at \VOll;.. Did thefe 
things depend, \\'e wdl not f.ly upon our effort, but 
llpon our bidding, our care, or our attention, tl1ev 
\v~ould leave us fcifure for noth:l1g clfe. vVe Inuft 
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have been continually upon the watch, and contin
uall y in fear: nor would tllis confiitlltion have ala 
lowed of ileep. 

It lnight perhaps be exp~aed, th'at an organ fo pre· 
ciou~, of fuch central and pritnary importance, as the 
heart is, lJ:;QuJd be detend~d by a c~ft. 1~he fact is, 
that a mernbranolls purfe or bag, made of ftron~ tough 
materials, is provided for it; holding the heart with .. 
in its ca vity; fitting loofely and eafi Iy about it; 
guarding its fubflance, without confining its motion; 
and containing likewife Q fFCGuful or two ot water, 
Jufl fufficient to keep the furface of t·he heart in a Rate 
ot (upplenefs and tnoifiure. How fhould ruch a )oo[e 
covering be generated by the aCtion of the heart? 
Does 110t the inclofing of it in a fac, anfwering no 
other purpofe but that inclofure, {hew the care that 
has been taken of its prefervation? 

o ~ E USE of the circulation of the blood (proba .. 
bly amongll other ufes) is to difiribute nourifhlnent 
to the different parts of the body. Ho\v minute and 
multiplied the ramifications of the blood.velfels, for 
that pl.1rpofe, are; and how thickly fpread, over at 
leaH tile fupe,ficies of the body, is proved by' the fin
gle obftorvation, that we Cdnnot prick the point ot a 
pin into the flefh, without drawing blood, i. e. with
out finding a blood-vcffel. Nor, internally, is their 
diffufion lefs univer!al. Blood.vefTels run along the 
furtace of metnbranes, per,'adp the fubfiance of mu{:' 
cle~, penett ate the bones. E\'en into every tooth, we 
trace, through a [rnail hole i!~ :.he root, an artery to 
feed the bone, as well as (! \pein to bring back the 
fpare bloon from it; both whirh, with the addib,.n 
of dn accotnpanyin.g ner\'e, form a thread onl" a little 
thic ker than a horfe-llair. ' 

W H f, REf 0 R E, when the nourirhment taken in at 
the mouth, lidS once reached, and "lixed itfelf with, 
the blood, every pdrt ot the body is in the way ot be

L 
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ing fupplied with it. And thi~ introduces anotner 
grand topic, nalnely, the manner in which the aliment 
gets into the blood·; whic 11 is a fubjea di {tina from 
the preteding, and brings us to the confideration of 
anotller entire fyfiem of veffels. 

· - I. t"or this necelfary part of the animal reconomv, 
an apparatus is provided, in a great meafure, capable 
of being, ,\that anatomifis call, demonftrated, that is, 
{hewn in the dead body; and a line or courfe of con .. 
veyance, which we can purfue by our examinations. 

Fit ft, the food defcends by wide paffages into the 
intefiines, undergoing two great preparations on its 
way, one, in the mouth by maftication and moillure, 
(can it be doubted with what defign the teeth were 
placed in the road to the flomach, or that there was 
choice in fixing them in this fituation ?) the other, by 
digeftion in the flolnach itfelf. Of this laR: furprir. 
ing diffolution I fay nothing; becaufe it is chymifiry, 
and I am endeavoring to difplay rrlechanifln. The 
figure and pofition ~t the flomach (I fpeak all a10ng 
with a reference to the hUlnan organ) are calculated 
for detaining the tood long enough tor the atlion ot 
its digeftive juice. It has the fhape of the pouch ot 
a bagpipe; lies acrofs the body; and the pylorus, or 
paffage by which the food leaves it, is fomewhat high. 
er in the o()dy, than the cardia or orifice by which it 
enters; fo that it is by the contra8ion of the mufcu. 
lar coat of the fiomach, that the contents, after having 
undergone the application of the gaftric nlenftruum, 
are gradually prelIed out. In dogs and cats, this ac
tion of the coats of the fiomach has been difplayed to 
the eve. It is a tlow and gentle undulation, propa
gated froln one orifice ot the flornach to the other. 
For the Caine reafon that I omitted, for the prefent, 

. offering any obfervation upon the digefi~ve fluid, I 
thall fay nothing concerning the bile or the pancreatic 
juice, iurthcr than to obferve upon the mechanifm, 
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viz. that from t1le glands in whicll there fecretions are 
elaborated, pipes are laid into the firfl ot the intef:' 
tines, through which pipes the produt:t ot each gland 
flo\vs into that bowel, and is there mixed witll the ali
ment, as foon almofl as it paffes the flomach: addinJ{ 
a)[o as a remark, how grievouflr tllis {aIne bile ot. 
fends the fiomach itfcii, yet chcri!hes the \'effel that 
lies next to it. 

Secondly, we llave now tIle aliment in the int~r
tines, converted into pulp, and, though lately confi fl
ingof perhaps ten different viands, reduced to nearly 
all unitofln fubfiance, and to a ftate fitted tor yieldiu ~ 
its e{fence, which is called chyle, but which is milk, 
or more nearly refembling milk thai) any other liquor 
with which it can be compared. For the {training 
off of this fluid from the digefted .liment in the courfe 
vf its long progrefs through the body. myriads uf ca
pillary tubes, i. e. pipes as [mall as hairs, open their 
orifices into the cavity of every part of the inteftincs. 
Thefe tubes, which are fo fine and ilender as not to 
be vifible, unlefs when diftended witll chyle, {OOll 
unite into larger branches. The pipes, formed by 
thi~ union, terlninate in glands, froIn Wllich other 
pi pes of a filII larger diameter ari fi ng, carry the ehy Je, 
frorn all parts, into a common refervoir or rectptacle. 
'fhis receptacle is a bag, large enough to huld about 
two table fpoonfuls; and from this verrel a duEl: or 
main pipe proceeds, climbini; up the back part of the 
clleIl, and then creeping along the gullet till it reach 
the neck. lIere it nleets the river. Here it dif
charges itfelf into a large vein. \\1hich [Don conveys 
the chyle, no\v flo\ving along widl the old bJood, to 

the heart. 1'his whole route can be exhibited to the 
eye. Nothing is left to be fupplied by imagination 
or conjeEture. Now, befide the fubferviency of tllia 
\vhole firut[ure to a manifefl ani necei[ary purpofc, 
we may remar k two or three feparatc partie uL:l!s in 
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it, "': hie h ,n~e\~, not on 1 y the contri vance, but the per .. 
fettlon of It. \V c nldY lemar k, fir fi, tIle length 0-£ 
the inteH ines, which, in the human fubjea, is fix tirrles 
tlidt of the body. Silnply for a paifclge, there volum. 
inous bowels, this proilxity of gut, feelns in no wife 
11 ec e {r~ r y; but, in old e r to a II o·~ til n e and f pa c e for 
the fucceffive extratli(.,'n of the chy Ie froln tIle digeil
ed aliment, nameJy, thlt the chy Ie, V~llich efcapes the 
laaea)s of one part of tIle guts, m<iy be tdken up by 
thofc of fome other part, the length of the canal is of 
evident u[e and conducivenefs. Secondly, we mull 
a1fo relnark their pel i flaltic motion; which is nlade 
up ,of contratlions, following one another like waves 
upon the iurface of a fluid, and not unlikf! what we 
obfelve in the body··of an earthworm crawling along 
the ground; and which is effeEied by the joint aaion 
of longitudinal and of fpift!l, or rather perhaps of a 
great nUlnber ot feparate femicircular fibres. Tllis 
curious action pufhes forward the grofier part ot the 
alinlent, at the fame time that the more fubtile palts, 
which \\?e call chyle, are, hy-a feries of gentle com
preffions, [(lueezed into the narrow orifices of the 
lacleal veins. rrhirdly, it \\'as neceflary that thefe 
tubes, ,vhich we denolninatc laaeals, or their mouths 
at lean, {hould be nlade as narrow as poffible, in or .. 
cler to deny adlTJ iilian into the blood to any particle 
which is of fize enuugll to make a lodgement aher
wards in the frna]l 2rteries, and tl1ereby to obfirutt, 
the circulation: and it was alro nec.eflary that this 
extreme tenuity fhould be conlpenfated by tnultitude ; 
for a large quantity of chyle (in ordinary confiitu
tions, not le-fs, it has been computed, than t\VO or 
tl1ree quarts in a day) is, by [onle means or other, to 
be paired through them. Accordingly, we find the 
l1UtlJUer of. the latlcals exceeding all powers of conl. 
putation; and their pipes fo fine and {lender, as n?t 
to be vifible., unlers filled~ to tue na.ked eye; and theIr 
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Qrilices, which open into the intefiine,s, ro. [mall, as 
llot to be difcernable even by tile belt mlcrofcope. 
}'ourthly, the nlain pipe whic~ carries the. ch)~!e 
from the rcfervoir to the blood, VIZ. the tlloraClc dutt, 
being fixed in an alnlolt upright pofi.tion, and "'dl!t
ing that advantage ot propu 1 GOB \~~lch the arterlea 
po {f e fs. is t urn dh e d \\7 i t h a f u c c en Ion ? t val v e ~ . to 
r heck the afccnc.ling fluid, when Ollce It has pailed 
the Ill, t fO tu t a II in g b a c k. T be [ e va J v e s J 00 k u p
\,:ards, fa as to leave the afcent tree, but to pre\'cnt 
the return of the chrle, if. tor \vant of fufficicnt force 
to pufh it on, its \"eight fhould at any tinle cJufe it to 
deicend. Fitthlv, tIle chrlc enters the bJood in an 
odd place, but pel haps tile nl0ft COlnlnoc4ious place 
pofiible, yiz. at a large vein in the neck, fo fituated 
\vit11 refpcct to the circulation, as fpeedily to bring the 
tnixture to the lleart. And this feems to be a cir
cunlfiance of great momeJ)t; tor llad tIle chyle en
tered the blood at an artery, or at a difiant vein, the 
fluid, compared of the oid and the new Inateria)s, 
lnu ft have perfoTlned a confiderable part of the cir
culation, before it re-ceived that churning in the lungs. 
,vhicll is, probably, neceffary for the intimate and per
fect union of tIle oid blood with the recent chyle. 
\Vho could h.ave dreamt of a cOlnmunicdtion between 
the cavity of the intellines and the left great vein of the 
necli? 'Vilo could have fufpeEled that this communI
cation illould be the tnedium through which all nour
ifholent is derived to the body? Or- this the place, 
where, by a (ide inlet, the important juntlion is fOfln

ed bet ","cen the blood and the nlaterial \v hie h teeds it ? 
II. \Ve pollponed th~ confidclation of digijlion, left 

it {boula interrupt us in tracing the courfe ~t the toDd 
to tIle blood; but, in t l' ea tin got the ali me n t cl r y f y f _ 
tern, fo princi l)al a part of the procers cannot be 
omitted. 

Of thegaflric juice, the immediate agent, by 
L2 
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,·;hich that change which food undergoes in our 
fiolnachs is effe8ed, \ve {ball take- our aCCOl~nt, from 
the numerous, careful, and varied experiments, of the 
Abbe Spallanzani. 

1. It is not a 6mple di.luent, but a real foJvent. A 
quarter ot an ounce of beef had fcarce touched the 
1tomach of a cro\v, when the folution began. 

2. It has nvt the nature of faliva: it has not the 
nature of bile; but is diflinEt from both. H)' ex
perilnents out of the body it appears, that neitllcr ot
thefe fecretions acts upon alimentary fubfi.ances, itl 
the fame manner as the gafiric juice aEts. 

a. Digefiion is not pUlr~faEl'ion; for it refills pu
trefaSion mon pertinacioufiy; nay, 110'( only checks 
its further progrefs, but renores putrid fubHances. 

4. It is· not aJermentative procefs; for the folution 
begins at the furface, and proceeds towards the cen
tre, conttary to the order in whicll fermentatior. a8s-
and fpreads. 

5. It is not the digejlioll qf heat; for tIle cold maw 
ot a cod or flurgeon \vill diffoive the {hells of crabs 
an<l lobfiers, harder than (he fides of the fiomach 
which contains them. 

In a word, animal d'igeftion carries about it the 
lnarks of being a po\ver and a procefs completely 

./liz" t;eneris;- dil1infl from every other; at 1eaft fron-l 
every chymical procc 15 l\'ith \\' hich weare (lcq llai nl
edt And the IDOl! \\'onrt-ertul thing about it is its ap
propriation; its fubferviency to the palticuir.af recon
OlDY ot each an!nlaL TIle gafiric juice ot an cw]. 
fa!con, or kite, VIi Ii ,T;')t touch grain; no, not even to 
nnifh the In:}ceraten and half digefied pu11e, \\-hich is· 
left in the crops of the fparJ()\vs tha~the bird devours. 
In poultlY, the trituration of the gizzard, anJ the 
gaftfic juice, Confi)ire in the \vork of digeftiotl. rr'he 
ga~lric juice \vill net dilIo)ve the grain wIllI n it is 
whole. Grains of barle}' inclofed in- tubeb or [piler-
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ules are not affetted by it. But if the fame grain be 
by any means broken or gr0und, the gaflric juice i~n
nledia1e)y lays hold ot it. Here then is wanted, and 
l1ere we finti, a combination 01 mechanifm and chym
ifiry. For the ::>reparatory glinding, the gizzard lends 
its rnill. And, as all mill work fhould be firong, its 
ltrutture is [0, beyond that ot any other mufcle be. " 
longing to the animal. The internal coat alfo, or 
lining of the gizzard, is, for the fame purpofe, hard 
and cartilaginous. But, ·iorafml1ch as this is not the 
fort of anilnal fubfiance fuited for the rec(ption of 
glands, or for fecretion, tIle gafiric juice, in this fami. 
ly, is not fupplied, as in mernbranous itolnachs, by 
the fioinacll itfelf, but by the gullet, in whicll the 
feeding glands are placed, and from ~7hich it trickles 
do\vn into the {loln~ch. 

In (beep, the gafiric fluid has no effeU in digeflin~ 
plants, un/~/j tlz~y have bten previolffly mojiicated. it 
only produces a flight nlaceration; near})· fuch as
common \vater "vould produce, in a degree of heat 
{Qmewhat exceeding the tnediUrm tenlperature of the 
atmofpl1ere. But, providcfl that the plant has been 
reduce(! to pieces by chewing, the gaftric juice then 
proceeds 'with it, firlt by foftening its fubfiance ; next 
bv dell roying its 11afural confi {len~y ; and, laft Iy, by 
ciiffolving it fa completely, as not even to fpare the 
tougheR and Ino{l !tringy parts, fuch dS the nerves of 
the lEaves. 
~o far our accurate and indefatigable Abbe. Dr. 

Stevens of Edi"burgh, in 1777, found by experiments 
\ ri e d 'A' it h per for ate d b a 11 s, t hat the g a H-r i c j u icc 0 f the 
fi)eep and the ox t peedily di ffolvcd vegetables, but 
mad e I !'() i rn pre f fi 0 n u po n bee t, In u t ~ 0 n Jan dot her an j _ 
1nal bodies. Dr. I-Iunter di {'cove, ~d (! property 0 f 
t his f1 Li i d ,of a tn 0 fi CUI i 0 us kin d j v : z. t hat, in the 
fi 0 tn a c h sot ani n1 a Is w hie h fe e d up 0 n fIe {h , i r r e fi fi i
l1y as tllis fluid acts upon aninlal fub fiances, it is only 
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upon the dead fl1bfiance, that it operates at all. The 
living fibre [uffers no injury froln lying in contaEl: 
with it. Wornls and infects are f'ound alive in the 
fiomachs of fuch animals. The coats ot the hunlan 
fiolnach, in a healthy {late, Clre inferlfi hle to its pref
ence: yet, in cafes of fudden de~~tl1, (wherein the 
gafiric juice, not having been weakened by difeafe, 
retains its aCtivity,) it has been knolvn to eat a hole 
through the bo~'el which contains ite* Ho,v nice is 
this difcrimination of aaion, yet how neceffary ? 

But to relUl n to our hydraulics. 
JI l. The gall bladder is a very retnarkable con· 

trlvance. It is the refervoir of a edna]. r~ does not 
form the channel itfelf, i. e~ the direR comlI2unica 
lion between the liver and thet intefllne, \vhicl! is by 
another paffage, viz. the cluEins hepatic us, continued 
under the name of the duEtus cOlllrnunis; but it lies 
adjacent to this channel, joining it by a duEl of its 
own, tbe duaus cyfticus ~ by which firuciure it is 
en~bled9 as occafions may require, to add its con~ents 
to, and inr.r~afe, the How ot bile into the duodenum~ 
And tIle pofition of the gall bladder is fuch as to 
apply this flru8ure to tLe betl advantage. In its 
natural fituation it touche~ the exterior furface of the 
fiomach, alld con[e,\uently is cotnprc{fed by tIle dil. 
tenfion of that vc{fel. the effect of \vhieh comprflf. 
lion is, to for&.:e out iron1 the bag, and fend into the 
duodenu!n, an extraordinary quantity of bile, to meet 
tIle extraordinary denlanr1 \·r hlCh U1e repletion of the 
flomach by food is ubout to cccafion.t Chefelden 
oefcribes; tIle gall blJdcier as fcdted againfi: the duo
clenunl~ and thc~reby liable to Lave its fluid prelfed 
out, by the pdirage of the alim~!l( through that cavit;,; 
Wllich likewife \\'ill have tIle effeti of caufing it to l,e 

... Phil Tranf:c. vol. IIIL p. 447. t KeilPs Anat. p. 64· 
~ Anat. p. 164. 
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received into the inteH ine, at a right time, and in a 
QUl ':Jroport\on. 

There ,nay be other purpofes anf\vered by this 
contrivance; ano it is probd~.de that there are. The 
conteuts ot the gall bladder at e nut exaEily of the fame 
kind as whdt pa{Ies from the liver through the dire&. 
paffdge.* It is pof1ible that the gall-lTlay be changed, 
ar!d tl)r f0111e purpofcs meliorated, by keeping. 

The entrance of the Q'all duct into the duodenum 
<.J 

furniihes anuther obfervation. Whenever either 
fn)aller tubes are inrel ted into larger tubes, or tubel 
into velTeis and cavities j fuch receiving tubes, vetTe!s, 
or cavities~ being fubjeEt to IIlUfcu)df confiritlion, 
we always find a contrivance to prevent rrgurgita
tion_ In fome cafes valves are ufed ; in other cafes. 
arnongfi ~vhjch is that now before us, a different ex
pedient is reforted to: which may be thus defcribed. 
The gall ducl enters the duorlenuln obliquely: atteI' 
it has pie reed the fi r i! co at, it run s n e rl r two fi n ge~ S 

breadth between the coats .. bei(Jre it open into the ca\'
ity of the intefiinc.+ The fame contrivance is u[ed 
in anl)t her part, \\1 here t h(~re is eXtltt I y the farne occ a
fiJn tor it, viz. in the jnfertion ot the ureters into the 
bladder. Thefe enter the bladder near its neck, run
niIlg obliquely for tile [pace of an inch bet\Veell its 
COdtS.+ It is, in both cafes, fll fficiently evident, that 
this {lru8ure has a neceffary rnecllanil.'al tendency to 
refifl regurgitation; for \A.,hatevcr forl:e atts in ruch 
a J ire £1 ! 0 n as to u r a-c the tlu i d b a c kin tot he 0 r i fi c e s 

. 0 

or the tubes, mun, at th(~ fa:ne ti.l1e, Hretch the coats 
oft he veffels, and, t herebv, co~n ()rc(s tl~dt part ot the 

,I .&. 

tub e, w hie his inc 1 u de d he t \v ee nth em. 
1 V. AOlongfi: the v1Jels uf the hUtllan body, the 

pipe wllich conveys tb.e fd:iva trom the place where 

* Kcill from Malp:~hiu~, p. 63. + Keill's Anat. p. 67, .• 
t Ch~f. Anat. p. 2.60. 
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it is made, to the place where it is wanted, defervel 
to be reckoned amongfi tIle motl intelligible pieces 
of mechanifm ,vith which we are acquainted. The 
faliva, \ve all know, is ufed in the mouth; but much 
of it is InanufaElurt:d on the ()utfide of the cheek, by 
the parotid gland, which lies between the ear and the 
angle of the lower jaw. In order to carry the ferret. 
ed juice to its deflination, there is laid from the gland 
on the outfide, a pipe, about the thicknefs of a wheat 
firaw, and about th!"ee fingers breadth in length; 
which, after riding over the nl(lffeter tnufcle, bores 
for itfelf a 110le throngll the very middle of the cheek; 
enters by that hole, which is a complete perforation 
of the buccinator Inu[cle, into the mouth; and there 
difcharges its fluid ver}~ copio:lfiy. 

V. Another exquifite flruElure, diflering indeed 
from the four preceding inftances, in that it does not 
relate to the conveyance ot fluids, but flill belonging, 
like there, to the clafs of pil!es or condu its of the bo
dy, is feen in the lar)lnx. We all know, that there' 
go dO~·Tn the throat two pipes, one leading to the 
fiom'ach " the other to the lungs; tIle one being the 
paffage tor tIle food, the other tor the breath and 
voice: we know alfo that both there paIfdges open 
into the bottoln 01 the mouth; the gullet, necefl"arily t 
for the conveyance of food; and the \vindpipe, for 
fpeech and the 1l1odulation ot f<,HInd, not Inuch Iefs 
fo : therelore the difficulty \faS, the paITJges being fo 
contiguous, to prevent the fOdd, efpecially the Ii. 
quids, \vhich we [wallow into tht: fiulnach, frOlTI en
tering the windpipe, i. e. the road to the lun~s; the 
confequence ot which error, \\~hen it does happen, is 
percciv~d by the cOI1\"ulfive throes that are infiant. 
Iy produced. "l'his bufinefs, \\1hich is very nice. 
is In a 11 age din t his mall n e r • 1~ he gull e t ( l he pa if age 
for food) opens into the mouth like the cone or up
per paIt ot a funnel, the r.ap.1city Qt ~vhicll forlllS iu. 
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deed the bottom of the mouth. Into the fide of this 
funnel, at the part whi~h lies the loweR, enters the 
windpipe~ by a chink or flit, with a lid or flap, like a 
little tongue, accurately fitted to the orifice. The fol. 
ids or liquids which we [wallow, pars o"'er this lid or 
flap, as they cefcend by the funnel into the gullet. 
Both the weight of the food, Clnd the a8ion of lhe 
mufcles concerned in fwallowing, contribute to keep 
the lid clofe down upon the aperture, whilft any 
thing is palling; whereas, by means of its natural 
carti lagin ous f pri ng, it rai res itfe 1 E a little, as [c~n J! 

the food is paired, thereby allowing a free inlet and 
outlet for the refpiration of air by the lungs. And 
we may here remark the atmoft complete fuccefs of 
the expedient, viz. how feldom it tails of its purpofe, 
compared with the number or inHances in which it 
fulfilJs it. Reflea, how frequently we fwallow, how 
conflantly we breatlle. In a city teaR, for example, 

. \\1hat deglutition, what anhelation! yet does this lit
tle ca rtilage, the epiglottis, fo effel:lual1y interpofe 
it:l office, fo fecurely guard the entrance of the wind
pip~, that, whil!l marCel after marfel, draught after 
draught, are courfing one another over it, an ac
cident a crumb ot or a drop flipping into this pa{fage, 
(which neverthelefs mufl be opened tor the breatll 
every fecond 01 time,) excites, in the whole com
pany, not only atlrm by its danger, but furprj[e 
by its novelty. Not two guefis are choked in a cen
turv. 

rrhere is no room for pretending, that the aaion of 
the parts may have gradually formed the epiglottis: 
I do not mean in the fame individual, but in a fuccef .. 
flon of generations. Not only the aaion oJ the parts 
has no fuch tendency, but the animal could not live 
nor confequently the parts atl, either without it, 0; 
with it in a hall formed Rate. The fpecies was not 
to wait for the g'radual iormation or expanfion 01 a 
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pa. t, which 'vas, from the firfi, neceffary to the Jife 
of the individual. 

Not only is tIle larvnx curious. but the whole tvind. 
pipe pofIetlcs a ft~ utture, adapted to its peculiar of. 
fice. It is made up (as anyone may perceive by put. 
ting his fingers to his [h roat) 0 T flout cart i I.:lg i nous 
ringlets, placed at [mall and equal difiances trom one 
anuther. Now this is not the cafe \\'ith anv other of 

./ 

the numerot:~ conduits of the body. ]"he ufeof there 
cal tilages is to kee.p the pet.fl'age i'or the air co'!fiant/y 
open ; which the-·J no Dlechanical J y. A p~ I·Ie v.1itll 
folt membranous coats, liftbJe to colla pIe and c I, Jre 
when empty, would not h"ve anf\~ered here; althnugll 
this be the general vafcular 11ruclure41 and a fi utture 
which ferves very "yell for thofe tubes, "'hieh are 
kept in a Hateot perpetual difienfion by the fluid they 
inc]ufe, ?T which afford a paHage to lolid and pro
trucling fubfiances. 

Nevel thele [s, (\vhicl1 is another partie u larity \-ve]1 
wortllY ot notice,) tllefe rings are not c(Hnplete, that 
is, are not carti~aginous and fl ff all round; but their 
hincler part, \vhich is (untiguous to the gullet, 1s nu:nl .. 
branous and {ort~ eafily yielding to the diHcJifioilS of 
that organ occduonerl by the (leicent of fuJid toed. 
"J'he fanle rings are alfo beveaed uif at the up'per alJd 
lo\ver eciges, the bet ter to c lofe u ~I" n ()r.ie another, 
wh~n the trachea is (olnpreffed or !hortencd. 

The c () n fi it uti on 0 t the t r a (. 11 e d m a v fu g g e n 1 ike
wi rea 11 0 the r r f f1 e t 1 ion. '-r he fll e m b r <! j, e \-\ hie 11 1 j 11 e s 
its i n fi de, is, rye r hap s, the n10 ft fen fi b ! e, i'"l i t db: ~"~ n 1 e n 1-
brane ot the botlv. It relect s the touch 01 a cftamb 
of bread, or a drop of wate;, with d fp,dm which con
vllifes the \vho]e fidc1e; ,'et, lfjrt to itfelf, and its 
proper office, the jntromlfIlon 01 air alone. nothing 
can be [0 quiet. It doe~ not even Inake itfclf felt: a 
rncln does not .know th~t he has a trachea. Thl!' ca
pacity of perceiving witll fuch acutenefs; thi~ 1m .. 
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p:.~tience of offence, yet per fcEl: rc fl and eare \vl1en let 
(~.ione; are prv~ -rfies, one \\'ould have thought, not 
1 ! k l"} Y h) r e {ide· _ Ll C fan 1 era b j e ct. It i ~ to tIle j un c -
tid n b:J' V e v t r 0 f 1 he f e a J n10 a inc 0 n fi {l ell t qua 1 i t i ~ s, i n 
th is as \veIl as in f01ne oiber delicate parts 0 f {he body, 
that \ve o\,ve our [diety dnd our cOlnfort; our raie
t y tot he i r [e n £1 b iIi t y, 0 U reo m tort tot hei r rep 0 f e . 

'l"he larynx, or fatller the ,,,hole windpipe taken 
together, (for the larynx is only the upper part ot lh~ 
\\1indpipe,) befide its other ufes, is alro a mufical in
flrument, that is to fay, it is lJltchaniflJl exprefsly 
adi~pt~d to the modulation of found; fur. it has been 
foulld upon tria), that, by r~laxing or tightening the 
tendinous bands at the ~xtrernity ot the \\7indpipe, 
and blowing ill at the other end, all the c~ies and notes 
lnight be produced, ()f \·vhich the living animal 'A;as 
cavabJe. It can be founded, juft as a pipe or flute is 
founded. Birds, fay~ Bonnet, have. at the lower end 
of the windpipe, a conformation like the reed of a 
hautbov, tor the modulation of the~r notes. A tune
ful bird is a vtntriloquill. The feat ot the fong is in 
the breaU. 

The ufe of the lungs in the fyflem has been raid to 
ht: obfcure : one ufe however is plain, though, in 
fc)me fenfe, external to the fyftcliJ, and th:lt is, the 
formation, in conjunaion with the larynx, of \roice 
and fpeech. They are, to animal utterance, what 
the bt!llows are to the organ. 

Ii·or the fake of method, we have confidered animal 
bodies under three divifions, their bones, their muf. 
cIes, and th.eir veffels: and we have fiated our ob. 
fervations upon there parts feparately. But this is to 
diminifh the firength ot the argu'ment. The wifdom 
of the. Creato.r is f~en, n?t in their feparate but th~ir 
colleal~ve atllon j In theIr IDutual fubferviency and 

M 



J 30 0 F T II E \' E S S F. L S 0 F A ~ I !vt ALB () DIE S. 

dep~ndence; in their contributi!lg tOt~'ether to one 
e IT e cr, a 11 don e u f c . It ha s bee n ~ (11 d, t hat a In a n eli n _ 
no( Jii"t ~lis h(Jr:td to l1is hea? ,vithout finding enough 
to convInce hun ot the eXIHence of a God. And it 
is \\~eH {aid; for he has unly to reflect, familiar as 
this a8ion is, and fimple as it [eerns to be, how many 
tbings are requifite for the performing 01' it; how 
nladY things which we underHand, to lay nothing of 
many Inore, probably, which \\Yc do not; viz. firft, a 
long, hard, firong cylinder, in order to give to the 
arm its firmnefs and tenfion; but which, being rigid, 
and, in its fubftance, inflexible, can only tUfll upon 
joints: fecondly, the~efore, joints for this purpofe, one 
at the {boulder to ralfe the arm, another at the elbow 
10 bend it; thefe joints continually ted with a foft 
mucilage to make the parts flip eafily upon one anoth. 
er, and held together by firong braces to keep theln 
in their pofition : then, thirdly, firings and wires, i. 
e. mufcles and tendons, artificially infefted f"or the 
pllrpofe ot drawilfg the bones in the directioI1S in 
lvhich the joints allow theln to nlove. I-litherto we 
feem to undcrfiand the mechanifm pretty well; and 
underflanding this, we pafTers enough for our conclu
fion : neverthelefs we have hitllCltO ollly a Jnachine 
Handing Rill; a dead orgallization; all apparatus. 
rro put the fyfiem in a {tate ot activity (it> fet it at 
WOl k) a further provifion is neceffary, viz. a commu
llication \vith tIle brain by Ineans of nerves .. We 
know tile exifience ot this communication, becaufe 
,ve can fee the communicating threads, and can trace 
them to the brain: its neceffity \ve alfo know, be-

. caufe, if the thread be cut, if the cOlllmunication be 
intercepted, the mufcle beoome~ paralytic: but be. 
vond this we know little; the organization being too 
ininute and fubtile for our infpection. 

To what has been enumerated, as officiating in the 
finile aa of a man's raifing his hand to h"is head, muft 
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be c..dded like\~1i fe, all tha~ is n~ ceITary, and al i that 
contributes to the growth, nourdhment, and fuflenta
tion ot the lirnb, the repair cf its \vafte, the preferva
t i 011 0 fit she a 1 t 11: f u c has the c ire u ! at ion 0 f t he blood 
throu,~h every part of it; Its Iy Inphatics, exhalant$, 
abforbents; its excretiuns and integunlcnts. All 
thefe {hare in the refult ; join in the ef1~Ll: and ho\V" 
aU there, or any of them, come together \vithout a cic
{'g.ning, difpoling intelligence! it is i:npoffiblc to coo
celve, 

d 

C[IAl:lTER XI. 

OF THE AN I~I,,\L 'STIl UCTURE r~EGARDED 
A £ A l\ll~. S s. 

CONTEMPLATING an animal body in its collec
tive capacity, Wf! cannot forget to notice, wllat a nUln~ 
ber of inflruments are brought together, and otten 
within how fmail a compafs. In a canary bird, for 
inllance, and in the ounce ot mattel which conlpofes 
its body (but which feems to be all employed,) \~e 
~ave in firurnents tor eating, for digefiing, for nou f
llhnlent, for breathing, to," generation, for funning, 
fa ~ fly i n g, fa r fee in g, tor h ed r i n g, fa r f me 11 in g; e de t, 
appropri4te; each entirely different from alJ the rene 

The humJn, or indeed the annirnal trame, confid
ered as a mars or allemblage, exhibits in its compofi
lion three properties, \v hich have long ftruck my nlind, 
as indubitable evidences, not only of defign, but of a 
great deal of attention and aCLuracy in profecuting 
the defign. 

I. The firfi is, the exaa correfpondency (' r the 
~wo fides of the faule anir::al: the right hanci dU! wer-
109 to the left, leg to leg, eye to eye, one fid~ 01 the 
countenance to the other; and with a preciiion, to 
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of th.e or1g1nal t-'rinciplc, fnch \"'ariety in ,he fayne plan. 
as the t{ xturc of thore diffe.oent Ina~(,lials lefJdered 
necef[.u-y. Ot the '(lachine's being put to~etllcr with 
d t f! gil, i t j t w:..! r~ po ffi b let 0 do \1 b t , W 111 ; ft \\ ·ta f cl wit 
only under ot.e m0r!~ and in one form; when \\'c 

c au; c to () C { ~'r v e ~ ~ in i t ~ ci i fie r cit tap p ! i edt; v n ~ t with 
fuch (llanges ot Hructurc, (llcl1 additions, and fupplc
ments, as tile ft~(C ill arul pal lilular ufe in eaell cafe 
den~:~n(~ed, "\vc <.,:t1!t~ ;10\ re!u{~ any' longer our 2{fent 
to dit p:-opufiril)n., \It that intelligence, properly and 
firi t: t i ~ fo \.. a Ii i,~ d (ill C ! 11:\ \ 11 gun d er t hat nit me, tore fi g h t, 
cop(idcioat:Ol', reference to utility,) had been empio}p
ed, l.~S \\T(!jl r!J t1l(.~ priJniiive plan, as in the feveral 
c b:.tI~ ~cs aud dCCUn1l1JOdalions ~Yhi,h it is made to G!1-
~ {- " aer ,)'0. 

(:) 

Very much of this reafoning it; applicable to what 
has !:ecn ,:alled (,lolnparative AnatoJJLY" In their gen. 
eral <rcun()m~'~ in the uudines of the plan, in the 
conilrut:t \{ n as ",'ed as ( llice~ of their principal parts, 
thc}c c"x~il~, betT.\'ccn c!!t large terrf Hrial aninlals, a 
clofe refC!f10adn,:e. In all, lite is ful1ained, and the 
hody r}O~".rl f}J(.>d, by- neAr Iy t!lC [arne apparatus. l~he 
h [!, -_ r t, the It! n g ~, the ,1- I rn a (" It't the I i v e r, the kid n e y s , 
are nluch al;ke iT! dil. The ralTle fluid (for no dif. 
tini1-iun ot bi()(~d bas heen obferved) Cil eu lares through 
their vcff~ls, and nearl\' in tlle fame order. rl~hc f~me 
Ci:il!rC, thertlore, \\ hatev<.:r tht1t c~ufe \~'C:S, has been 
(Ollc~rncd ~n the (j~-i~!ft ; has governed tLe p:odutlioIl 
of there diff~rent anlJn~li torms. 

'~lh(:n \Ve p(~f:.; on tD ffDaller animal~~ or to the in-
11abitaClts or a d ~ ff~l er;t e jement. the refclnbJdnce be. 
CGn1CS more lIi tlaIJt and rilore ubfcule, but fi:ll the 

1 • 

pli!n accorn parnes us. 
And ,·vllat ,\'e c~n never enol1gh commend, and 

~: 11 i C 11 it is ou r btl fi n e fs at pre fe n t toe x t: nl pi if y, the 
rL:ln is attended through all its \·arieties ao(l deflec
tions, by fub[el·\·~ences to fr :cial occafions and util .. 
lUes. 
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1. The covtring of di ffercnt animals (though, whet11-
er I alTI correct In claffing this under their anatomy. 
I don't know) is the fl .. it thing which prefents itfelf 
to our obfetvation; and is, In truth, both for its val i
etv, and its fuitablcnefs to their fcveral uatures, as 
m'uch to be adnlired as any pall of their firutiure. 
We have brifiles, hair, \voo1, furs, ieathels, quills, 
prickles, fcales; yet in thi~ diverfity both ot material 
and form, \ve C3lJnot change one animc.d's coat for 
another, \ .. ·it:1ClAt evidently changing it tor the \\'orfe : 
taking care 110WeVtr to remark, that thefe coverings 
are, in many c~fes, arlnour as well a5 clothing; iu
tended tor proteclion, as well as warmth. 

1'he human ani:l~al is the ouly one \vhicll is naked, 
and the only one \\'llich can clothe itfelf. This is one 
of the properties ,vhich renders him an anin}al of all 
climates, and of all. feafons. He can adapt the 
"'armt11 or 1:611tnefs ot his covering to the ternperature 
of his l1abitation. Had l1e been born \vitI} a fleece 
upon his back, althoL tih he might l1ave been comtort
ed by its \,?arrnth in high )atitude~, it would have op
prefied him by its weight and heat, as the fpecies 
{pread to\\'c1cds the equator. 

\\That art, llo"'cver, does fur men, nature has, in 
many infiances, done tor thofc! animals which are 
j n cap a b leo f a It. rf h c i r :: lot 11 i n g, 0 tit S 0 "'·11 ace {} r d, 
changes with their neceffities. This is particularly 
the cafe with that large tribe ot quadrupeds v;hich are 
covered ,yith .iUTS. Every dealer in hare. £kins, and 
rabbit-fkins, knows how Inuch the fur j~ thickened by 
the c..~proach of ,yinter. It teems to be a part of the 
fame conflitution and the fame defign, that wool, in 
llGt countries, degenerates, as it is cdlled, but in truth 
(moil hapFily tor the anilndl's eafe) paffcs into hair; 
,\- h i I It, 011 the cont rarv, that hair, in the docs of the 
pOIJf regions. is turned into \\-00), or [olJlethi"ng Ycry 
like it. To v.·hicll may be rcfclfcd, \\'hat naturali!ls 

• 
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have remarked, that bears, w'ol ves, roxes, hares, \vhich 
rio not takc the water, llave the iur much thicker on 
the b a c k t ha nth e bell y: v{ here J sin the b ea v cr it is 
the t hie k e ll: up 0 nth e be II y;; a s are the feat he r sin the 
"'later fow I. \Ve k now the final cau[e of all this; 
and \ve know no other. 

The [ov;. ring 0/' f,'£rds cannot efcape the men vul
<Tar obfervation. It5J iightnefs, its flTIOothnefs, its 
~"armth ; the difpofition of the feathers all inclined 
backward, the down ahout their fielll, the overlapping 
of their tips, their different configuration in rlifIerent 
parts, not to mention the variety of ~11eir co!ours, con. 
flitute a veflment for the body, [0 b~autitul, and fo 
appropriate to the lite which the animal is to lead, a~ 
that, I think, \ve fhould have had no conception of 
any thing equally peftett, if \\te had never feen it, or 
Cdn no,V' imap,inc anv thing tnore fo. Let us fuppofe 
(\vhat is poflible only in fuppofition) a perron who 
had never feen a bird. to he prefented with a plucked 
p1i~arant, and bid to fet hi!'; ,~its to work, how to con .. 
trive for it a co\Oering whicll {hail unite the qualities 
o t \\Y a!" m t h, 1 ev it}" and 1 e a ft r e fi nan c e tot h e a; r, an d 
the highefl degree of each; gi v in,l2, ~t alro as much of 
beauty and ornament as he could clff.Jld. He is the 
perron to be"hold the \vork of the Deity, in this part 
ot his creation, \vitll tllc fentiI.nents \v11icll are due . 
to It. 

The commendation, wl1!ch the general afpea of 
the feathered ~Norld feldom tailr, of exciting, \vill be 
increafed by further exatntnatic'n. It is one of thofe 
cafes in which the philofopher has more to admire. 
than the common obferver. l~very j1elltiler is a me
c han i c a I \" 0 n de r • If VJ C 100 kat t II c q ~] ; i]. ",,1' e fi n ,1 
properties not eafil}1' brellght together, nreo~th ~nd 
lightnefs. I knovI te" .. " things Inare relnarkJi)ie, than 
the n reng th and) ig htnefs 0 f t he very pen, 't\· ith \/ hie!l 
1 am writing. It \\re can our eye to tlle upper part 



of t!:c fiem, we fee a tnaterial, made for the purpofc, 
ufed in no otber clar~ of anitnals, and in no other 
})art or birds; tough, light, pliant, elaHic. 'l~he pith, 
;d fu, W Llich feeds the feather, is, amongfi an i [11 ~l i'ub
:{l{~r:ces, fui generis; neither bone, flcfh, mClnurane, 
ncr tendon. • 

l~ut the artificial part of a feather i~ the beard, or, 
as it is fometimes I believe called, the vane. By the 
l)e~-!rds are nlearlt, w hat are faftened on eacll fide the 
fi e In, and \\1 hat co n it it u te tile bred d tho f the teat her ; 
\vhat \ve ufudlly ftrip off, from one fide or both, wIlen 
\\'e nlake a pen.. l'he feparate piece~, or lamiIl<C, of 
which ttle beard IS compored, arc called threads, [orne .. 
times filaments, or rays. Nuw the firn thing \Nhich 
aa attentive obferver will remark is, how mucll firong ... 
crt h c he a r dot t 11 e fe at her f11 e \\T sit { elf to be 'I \\' hen 
1Jreilcd in a direaion perpendicular to its plane, than 
when rubbed, either up or down, in the line of the 
ftCI!1 ; and he will [oon difcover the firuElure which 
occafions this difference, viz_ that the lamin~ \vhere
of tllefc b(~al'ds are compofed, are flat, and placed witll 
their flat fides to\vards eaC}l otllcr; bv which Ineans, 
'\vhilfi they tajily bend for the appro"aching 01 each 
()th~r, as anyone may perceive by dra·vVing his finger 
e\rer 1;-, lightly upwards, they are much harder to 
l)end O~lt (if their plane. which is the direaion in 
\vhich they have to encounter the impulfe and prelf. 
tlr(; of tIle air; and j n which their flrength is ",'ant
ed, and put to the trial. 

ri his is one particularit~ in the firuUure of a featll
cr: a iecl'ud is Hill more extraordinary. Whoever 
(· .. ~ar;:ines a feather, cannot IH~lp tak\n,~ notice, that 
tbe threads or IJmill~ of ,·\,!)!ch \ve h:lvc been fpeak .. 
i n F~ , i nth e : r n;: t u r a i i 1 ate U It' i i e:- t hat t h ,:": i run ion is 
f 0 n 1 (; l L i L 1 v n 10 r ~ f 11 aut h ~ Tn ere (1 T) !) 0 {i t ion 0 f i 00 f e 
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fOllle degree of force; that nev{;.rtllei.~fs tllere is no 



glu~inons col1efion oet\vccn them; tllat. therefore, b.~' 
fiJ In e n1 e c han i Cd I m e ~ n S 0 rot her, t h rye ate h 0 reI a f p 
amonr~ themfelves, thereby giving to the beard or 
'?~ltjc.: its clofcnefs and compal:tnefs ot tex turc. Nor 
i ~ t his a! I: \v hen t \ V 0 ] a Tn i n ~, \V 11 ! c 11 h a v e b c ('en f e p. 
alate..! by accident or force, a:-e brought together a. 
h,-lin ll t 1.~y irIl111ediately reclo/~7: the contlexion, \vhat. 
ever it 'vas, i5 perfectly recovered. and the beard at 
the feat her becomes as fnlootll arHI fi I'm as if nothi ng 
h..!,l 113ppe-necl to it. Draw yO~lr hnger do'~"n the 
f eat her 11 \v II i c }-l is a g a in fi the g r a : n , and you b re a k , 
prcbabl}', the j unRicn ot ierne of the contiguous 
threads; dra\v your finger up the feather, anti }"OU 

re fi or e alI t hi n gs to the i r for nl~ r fi a te. T his is no 
common contrivance; and now for the mecllanifm 
by whicrl it is effected. The threads or laminGe a
bove tnelltioned are interlaced \vilh one another; and 
the in ter lacin~ is prr tornled by means of t1n in fi ni te 
number of fibres or teeth, \\'hich the lanlinre {hoot 
fort h on taCll./z·Lle, and ,vhich hook and grapple to. 
get her . J~ t r i end 0 t min e co un ted fi tty 0 t the r e fi
bres in one twentieth ot an inch. There fibres are 
crooked; but curved after a different InC1nner; for 
thofe, vlhich procee'.i troin the thread on the ii·de to
\vard, the extrerr)ity vi the feather, are lonQ'er, more 

. D 

flexible, and bent downward: \,thereas thore \vhich 
proceed frotn the fide to\\' ards the beginning or qtlill 
end of the feather are {hotter, firmer, and turn up-

,l rt"t r, 1 • h . 1 11 • 

"\~a r us. ..I. 1 i e pro eel s t n en w n let a K e s pI ae e IS as 
foilo\·vs. vVhen two lamin~ are preffed together', fo 
that thefe lon,~ fibr~s are farced tar cnougll over the 
fhort ones, their crooked parts fd!l into the cavity 
m<!dc by the crooked parts of the otheiS : jufl as the 
latch that is faflened to a door, enters into the cavity 
?f the catch fixed to tIle door poll, and, there hooking 
It [c l L ./(!II ens the d 00 r; for it is pro per] yin t his . man .. 
ncr, that one thread ot a featl1er is fJflencc\ to the other. 

o 



Tllis adm ira b Ie firu a ure of t he feat her t \V hi C 11 it is 
cafy to fee \vith the rnicro[copc, fuccecr\s pcrtcttly 
tor the ufe to which nature has deligneu it, \vhich 
\j [e was, not 0 n ) y t hat the I a 111 i n x rn ~ ~ il t be un i ted, 
but that when one thread or lanl:na hJS been feparat
e d f rum an 0 the r by f 0 In e ext ern a 1 vi 0 len c c, i.t III i g h t 
be r e c J a [ p e d wit 11 f u ffi c i en t f d C i 1 ~ t y and t' X P e d i t ion .... 

In th~ qjtrich, this apparatus ot crotc hets and fi
bres, of hooks and teeth, is \\' anting; and ,ve fce the 
con(equence of the want. 1'he filalncn:s hdng loofc 
and [eparate froln one another, iorming unly a kind 
of do\vn; which conflitution of the feathers, howev. 
er it may fit them for the fll)\ving honOllfS of a lady's 
llead .. drefs, may be reckoned an imperfeaion in the 
bird, inafmuch as wings, conlpofed of thefe feathers, 
although they may greatly affi!! it in running, do not 
ferve for flight. _ 

But under the prefent divifion 01 our fubje9, our 
bufinefs with feathers is, as they are the covering at 
the bird. And herein a fingular circumfiance oc
curs. In the fmall order ot birds which winter with 
us, from a fnipe downwards, let the external colour 
01' the feathers be what it will, their Creator has uni
verfally givell them a bed of blacR down next their 
bodies. Black, we know, is the warmefl: colour: 
and the purpofe here is, to heep in the ~att arifing 
from tIle heart and circulation ot the blood. It is 
further likewife remarkable, t11at this is not found in 
larger birds; for which there is alfo a rea[on. Small 
birds are much more expofed to the cold tilan large 
ones; forarmuch as they prcfent, in proportion to 
t11eir bulk, a mucll larger furface to the air. If a 
turkey \\~as divided into a nUlnber of wrens, fuppo~ .. 
ing the fhape of the turkey and the \vren to be flml-

... The above account istakea from Memoirs for a rfaturall-lif. 
tory of Animals by the Roy.l Academy of Paris, publHhcd 1701, 
p_ Zlg_ 
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Jar, tIle fur face of all the \vrens \vould exceed tIle 
furface of tIle turkey, in the proportion ot the length, 
hreadth, (or, ot any homo!oguus line) ot a tUI key to 
that of a wren; whirll \·\,outd be perhaps a propurtion 
of ten to one. It was ncceffury thereiore that flnall 
birds fhould be warmer clad than large ones; and 
this feems to be the expedient, by which that exigen
cy is provided for. 

II. In comparing different animals, I know no part 
of their firuEture w!1ich exhibits greater variety, or, 
in that variety, a nicer accommodation to their ref
peaive conveniency, than that which is fecn in the 
di ffcrent formations of their 1nouths. Whether the pur
pore be the re/.:eption of aliment merely, or tIle catching 
ot prey, the pick:ng up o! feeds, the cropping ~t Ilerb .. 
age, the extraclion of J ui(.es, the [uEi ion ot 1 i<l uids, the 
breaking and grinding of food, the tane of that food, 
to~cther \vith the rcfpira~ion of air, and in conjun&ion 
with tIle utterance of found; thefe various offices are 
afIlgncd to this o.ne part, and, in di Efercnt f pecies, pro-
vided tor, as they Z!e ",'anted, by its difIerent confii
tut~on. 1 n ,the h unlan f pecies, forafnluc h as there 
are hands to con\·cy the tood to the mouth, the moutll 
is flat, and by reJ!on of its flcltne[s fitted only tor r(
{epiz'on: \v hereas the projefling ja\vs, the wide riB us, 
the pointed teeth, of the dog and his affinities, enable 
tJlerr: to apply their mouths to jnatch and jtizt. the ob
J e ct S 0 f the i r pur fu it. 1 ~ he f llll J ips, the r 0 ugh 
tongue, the corrugated cartilaginous palate, the broad 
cutting teeth, ot the ox, the deer, the horfe and the 
Jheep, quality this tribe tor brol1p"ng upon their par
ture; eIther gathering large ITIouthtutls at once, where 
the gr.jfs is long, \V!llCh is the cafe "'ith the ox in par .. 
ticuLtr; or biti:lg clufl.\ \\'herc it is f11urt, \\,tich the 
h 0 r [e and the i h -ec p a ! e ti b 1 e to do, ina degree t hat 
or~~ could bardly ex pr_'Ct. 'ftc 1 et ii etl under jJ\\~ of 
a i ~'w' in e 'i.:CJ hJ ,in t/~c (5,1 OiJ nd, a! ter the protruding 
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[nont, like a prong or rl~uf~hfhare, ~as lnade its way 
to the locts upon \vhich it feeds. A confornlation io 
,ha p p y \y as not the g if t 0 f c han c e , 

In birds this organ a{I"t:mes a new cl1Jra8cr; new 
both in fub ltance an<l inform, hllt, in both, ,\fonder. 
fully adapted to the wants and ures of a diflin8 rnode 
of exiftence. '" e have, no longer, the flefJ1Y lips, 
the teeth of enamelled bone; but we have, in the 
place of thefe t \VO parts, and to pcrfornl t.he office of 
both, n hard lubfiance (of tIle r~me nature with t}lat 
which compofes the nails, cla\vs, and hoo-is of' quad
l~u~peds) cut out !nto proper filapes, and mechanically 
:fulted to the aalons which are wanted, The {harp 
edge and tempered point of the (parrow's biLl, picks 
allno{i every kind of feed tron1 its concealment in the 
pJant; and not on)}' fo, but l1ul1s the grain, breaks 
and fllatters the coats of the {eed~ in order to get at the 
kernel. The Iloo,1td heak of' the ha\vk tribe, feparates 
the fle£h from thp bones of the aninlals \\7hich it teeds 
lll) 0n, a 1 OJ 0 ft \v i th the c 1 {' ann c f san d pre c i fj 0 n 0 f a 
JfifetlQrJs ];.nife. (rl~h.e butcher bird,· transfixes it.s 
pley upon the f pi ke of a thorn, \\"h! I ft it pic ks it·8 
l}ones.) ,)In [orne birds (if this cl?fs, \ve }}(lve the crt!ls 
brH, -i. e. hoth the UpPtf end )ov,"er bill hooked, and 
their tips croffing. l"he fl.·eon b·iJJ, en~bles the goofe 
to graze, to cotleR its fcx)d from the bottorn of pGo}s, 
or to feek it amidfi the f~;ft or liquid fubftances \vith 
which it is mixed. 1'11C ltJii/T tapering bill of the 
fnipe and woodcoc k. penetr ,!tgs n ill deeper into IFlOift 
earth .• ",hieh is the bed in "~hich the food of that fpe
cies 1$ lodged. This is exaM l}T the inRrument \\'hich· 

"the animal \vanted. It (lid net \V<lnt Hrength in it.s 
hill, which , ... as ir:conf1Hent \vith the !lender torm of 
the aninlal's neck a~ \\·<:11 Cl~ nnnecefTarv for the kind 

J J 

of ali rr. en t u po n \\,' hie hit fu·b fi fi s; b ~ tit ,van ted 1 eng t h 
to reach its objeR. 

Bnt the fpecies of bill wllicl1 belongs to birds that 



• 

Ji,·e by ful71'012, defet '-~)S to be .. defcribed in its paIti~u
Jc.1r relation to that ofh ce. 1 hey ~te \.vhat natural! n s 
call ferrated or cler, ta tt:d b! lIs; the in fide of theIn, to
\vards the edge, b~\ng thickly ret with ~aralle) O.f con- , 
centr i c ro\\'s, ot thort, fl rong~ fl11Tp .. pOlnred pflC k lcs. 
Thefe, though they fhould b~ called teeth, ar,e not for 
the pur po fe ~ 0 f H ~ ani fat: (J n, 1 ike t ~1 ~ teet ~1 0 i q u ~ d.f u-
T)eds; nor yet, as in llfh, tOI the r~~~lng and retainIng 
~) f , be i r p;~.' y; h , ~ t tor a qui te d i if ere n t u f e.. T h ~y 
torn} a f1 iter. 'ri:e a'u(,~ bv rileanS ot tllem (hfcufles 
the nllld; ex.lnlinin.1;, with great accuracy, the pud
dIe, the bra k e, ev elY mix t u r e '.4/ hie b is 1 ike 1 y toe 0 n
tai n her lood. Ti;c ()peration is lhll~ carried 00.

l~he liquid or ferniJiqul(.i fubHallces, in \\'bich the an
inial has plunged her bill, f}te draws, by the atlion of. 
lief lung~, thrcugh the narrow interftices \~hich li~ 
bet \\l'een there teet h; Celte h ing, as the ilrearrl pane! 
arrors her beak, \\~h,\!ever it may bappen to bring 
along \\·ith it'l that proves agrttttble to her choice, an(i 
caCity diflniffing all the reU. Now fuppofe the pur
pofe to have bt:en, out at a mafs of confuJecl and hete
rogenous fub fiances, to feparate for the ufe ot the an
ilnal, or rather to enable the animal to feparate tor its 
o\vn, thole few particles \vh:ch [G~ted its tt1{le and di
genion, what nlore artIficial, or more commodious. 
lnUrllment at [election, could have been given to it, 
than this llc:l1UraJ filter? It has been obferved alfo, 
what tnufi enable the bird to choofe and dillinguifh 
v;ith greater acutenefs, as well, probably, as what in
creafes its gratification and its luxury, that the bills 
of this fpecies are furnifhed \vith large nerves, that 
they (are covered \\lith a {kin, and that the nerves run 
down to the very extremity. In th,:. ... curle\v, wood. 
rock, and fnipe, there are three pairs ot nerve~, equal 
almofi to :he optic nerve in thicknef9, \ovhich pafs 
firft along the root ot the mouth. and t,ben along the 
uppe~ c~aI" down to the point of the bill, long cu 
the b1l11S • 

02 



But to rl~rurn tu the train 01 our obfervations. TI!e 
fimilitude u.et\\een the bilis of birds and the Inouths 
ot q uadru peds, is e xai't 1 ~ fuch, a~, i or the Ie ke ot the 
argtlIlH:nt, lIlilJ ht be wdhed tor. It is n~ar CUUllO h 
to ih t \v t 11 e c (~n tin u a 11 0 not the r l m·e \) I an: it is ft·-

£ 

lucte enough to exclude thL [ui'pofitioll ot the dif. 
ference being pi oJuctd by atlion or u fe. A nlore 
pronlinent Cli,ituur, or a \\~ider gape, nlight be relolv
cd j nto the effect of continued efE>1 ts, on the pal t of 
the fpec ies, to thJ u ft. out the tn(lutb, or open it to the 
i 1 Ie t c 11. But by \" hat co u r [e 0 t a tl i 011. or ex ere i fe, 
or endeavor filail \\'e get rid of the lips, the gums, the 
teeth; and acq t~ire, in t he place ot thern, plnc(:rs of 
110rn ? By "Jhc.t habit fllall "'e fo cOt1Jpletely chaL~e, 
nnt only the !hapc of the part, but the rub Hance oJ 
which it is conlpofed ? 'J~be tl llth is, it \\'c had feen 
11o.o~hcr th~n tLe nlouths ot qUCidruIJeds, \\',C fh"uld 
have thougllt no other could have bt\~n lorn·led: little 
could \re llave fUi)pofc<i, that ali the purpo[es of a 
rnouth, furnifh~d "'.lith lips, and arnlcd \vith teeth, 
cuuld be an-iv.'ered b}, (jn ildtruirJcnt which bad Hone 
vi thefe; cuuld be f;Jpplied, tind tha.t \\i!rh In~~nr ad. 
tlitiOfta 1 ad v zn r ~!gt:s, by r he hd rdnefs, and {harlJnefst 
Cllld ligule, 01 the t ills of bilds. 

Eve1 y thing about the anirual JJlouth is nlecha:nical. 
Tbe teeth of fifh, have fheir points turnrd backwards, 
like the teeth of a woul or cotton-card. rJ~he teeth of 
lGofler.s, \"~olk one again!l another, like the {ides of a 
pa ir 0 t ill ea r s. 1 n ill J n yin f e t t s, tb e rno u t his con .. 
,.'erted Into a plunp or rucker, fitted at the end [ome
tioles with a \VilUble, fometinles v.ith a forceps; by 

. which double provifion, viz. 01 the tube and the pen ... 
etr~lting lorm ot tIle point, the infefl firit bores through 
the integuu!ents of its prey, and 1hen extratts the 
.t.uices~ And, ~Jiat is Ino {l ext.3i:(dinary of all, one 
10ft of IDouth, as-t11c oc cation req Ulfes, (hall be chang .. 
cd into .another LOll. ?-~lJ.e caterpillar, could not live 
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,~ithout teeth; in ff,veral fpecies, the bLlUerfly form
ed from it, could 'f}()t uf~ then). The old teeth there. 
lore are caft off wi~h the exuvire of the gr-u~ ; a ne-w 
and totally diflerel1t appariltlls aifulnes their place ill 
the flr. Alnidfl t~}tfe novelties ot form, \v.e forne. 
tilne~ torget tlldt it is, all the while, the atlilnal 's mONth; 
that, ''''hether it be lips, or tetth, or bill, or bea·k, or 
fh ea r s, or p u m p, 1 tIS t h t! f am e pa rt d i v el fi fi ed :; a no it 
is allo renla·r kab!e, thdt under all the varieties oi" con. 
fig uration \v it h \v hie h \\'e are acq uclinted, and which 
arc very gre.at, the organs of talte alld fnlfl!ing aloe 
litHated near etich other. 

Ill. rl~o the mouth adjoins the g-ullft: in this pa·rt 
alio, cOfl1parative aniHorny dlfcovers a diffe. ence of 
firuaure adapted to the different nt-ce{fities at the an. 
inlal. In brutes, ·becdufe the poilure tTl their ne'ck 
conduces l.ittle to the paU~ge ot the aliments. the 
fibr(.~ of the gullet, ~·llicb atl in this bufine4s, run in 
two clore fpiral Jines, croiling each other: in men, 
thefe fi bres run only a little obJiqueJ)' troln t he upper 
end .ot the re 1\)phdgUS to lbeUonldch, into which, by 
a gentle cOlltrattion, tbey eafily tranfnlit thedefcend. 
i llg [lHlJ fe is; that is to fCl V, for the Inore Id bOTio&! 
d \ g ) II tl t ion (.) t an I m a Is, \\ III i c h t h r u tt the i r t uod ufJ in. 
nCd-O ot dowll~ and affo throng!h d longer pCitrdge, a -pro
pOJ tionably f}lOre P0\-\·Cl lui ap,()aralUS ot mufcles is 
provider! ; mOle po,,1erful, not merely by the Hrength 
of tite fibre~, whirll lJlight be attri'buted to the -g·reater 
exeJ i:i1e of their (ttree, but in thetr collocation, "~hICh 
is a deternlinCite ciIculn1idnce, and lI1Uii heave bf'eR 
origillal. 

l:V. The gulle- t Jeads to the ihtrfl1'nel : here, like. 
wife, as beFore, cOlnpdring quadrupeds with man, un
dt"f a general finJilitl~de we lueet with approp .. i~tt! dif. 
ferences. The villvu!~ conniventes, or. ii they afe 
by fOlTle called, the ienliiunar valves, found in the hUe 
mall illtcfiine, are wanting in that of brut~st Thele 
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are wrinklesor plaintsof the innermo!l CO:'lt of the gl1t~! 
the effea of \\: hich is to letard the progrefs ot the iUCld 
throu~h tIle aiitnerjtary (ana 1. It is ea fy to Hnder. 
Hand how nluch more neceffary fuch a provifion tnay 
be to the body ot an aninlal of an erca poHu] c, and 
in which, cotWequentlYt the ,\geight of the food is add. 
ed to the aCtion ot the lntefiinc, than in that ot a quad
ruped~n which the courfe of the food, froll) jts en .. 
trancellb its exit, is nearly horizontal: but it lS iln
pOrr] hIe to affign any caufe"', except the fi nal caufc, tor 
this dii1in8ion aBually taking place. So far as de
pends upon the a8ion ot the pJrt, thls {lrue! ure \Vas 
Inore to be expeBed in a quadruped than a man. In 
truth, it tnufi, in both, have been iorrned 4 not by ac. 
tion, but In direcl opPQfition to atl ion, and \0 preff ure: 
but the oppofition, \-\:hich \vould arire trcm preffnre, 
is greater in the upriglu"trunk than in any other. That 
theory theretol e is pointedly contraditled by the ex
~lnple betore us. The firuElure is found, \vhere its 
~elJcration, according to the method by which the 
theori fi would have it generated, is the moll difficult; 
but (obJerve) it is found, where its effecl is nloll ufe. 
luI. 

The different 1ength of the intefiines in carnivor
ous and herbivorous animals has been noticed on a 
fOTlner occafion. The fhortefl, 1 believe, is that of 
fOllle birds of prey, in which the inteflinal canal is 
littie more th~!1 a firaight paffage from the mouth to 
the vent.· The longeil is in the deer kind. The in
teflines of a Canadi-.n ftag, tour feet high, meafured 
ninety .. fix feet.* The intelline 01 a Olfep, unravel. 
led, meafures th~rty times the length of the body. 'r"he 
intefiinc of a \\'ild cat is on!y three tirr~es the length of 
the body. Univerfally, where the fuhfiance upon 
~ hich the aninlal feeds, is of flow concottion, or 

.* ~fcm. of Acad. Paris, 1701, p. 170.. 
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'" fld~its chy!e \\l!th mere diffir.ult\". there the pafTage 
lscircliitous and dilatory, that the tinle and {pale m:'V 

be aJ10wed for the cbanr,e and the abfurption \\' hich 
are neceffarv. 'Vhere the foon is {(Jon diifolved, or 
already half aflirni!aH"d, an unneceffary, or, perhaps, 
hurtful dct.enti(ln is avoided, by givin~ to it a {horter 
and a readlt~r rOl:te. 

V. In compctring the bones of di ffcrent ani mEtIs, 
we are ilrl1c k, in the bones of hirds, with a propriet)f, 
\\'hich could onlv proceed fronl the \yifdom ot an in
teHigent and defigning CTeator. I n th~ bones ot an 
animal wh.icb is to·fly, the t\VO qualities required, are 
ireng,h ~:Jnd lightnefs. Wherein, therefore, do the 
bones of the birds (I fpeak of the cylindrical bone~J 
di·jfer,in there refpeB:s, from the bones of quadru
peds 1 In three properties; lirfl, their cavities are much 
larAer in proportion tothe \veight of the bone, than in 
thofe ot quadrupeds: (econdly, there cavities are 
eln pty: 1 hird Iy, the fllell is ot a firmer texture I that 
is the fubflance of other bone". It is eafv to obferve 
thefe particulars, even in picking the w(ng or Jeg at 
a c hie ken. Novv, the ,yei~ht being the fdnle, the di. 
anleter, it is evident, \II/ill he g. cater in a hollo\\' bone 
than a tv} id one; a nrl, with the di am~ter, (t~ every 
lnathematicidn can pro\-e, is increafecl. c~'eris pari
bus, th~ Hlenn"h ot \he cylinder, or its refinance to 

":) . 
break i ng. I n a ,~ord ; a bone of the filllle u~{ig.1zt 
'I;UU lei not have bee n ffj ftrong in '-Inr other fOTln ; 
dad, to have made it heavier, \vouJd have inconlmori .. 
ed the anirna~'s flight. )7et this form could not be 
(lC qniled hy ufe, or the bone become hollo,,, and tu
bular bvexe.cife. "'hat appetcucy could cxca\·ate 
a bone? 

\'1. 'fhe lungs a!f,) of birds, a~ ccmpared \vith the 
ll!n~s of quadrupeds, contain in theJn a provifion. 
d~flinguifhingly calculated for this fame purpofe of 
levitation; D301ely, a communication (not found in 
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other kinds of animals) between the air.velTels of tIle 
lungs and the cavities ot the body: fo that by the in
tronliffion of air from one to the other, at the \vill, as 
it fhould feem, 01 the anin'lal, its body ca.n be occa· 
nonally puffed out, and its tendency to defcend in 
the air, or its,fpecific gravity, Inade lefs. 'rhe bo
dies of birds are blown up irOlll their lungs, which no 
other anilnal bodies are; Gnd thus rendeled buoyant • 

. VII. All birds are oviparous. This, likewife, c~r
r ies 0 n the \\1 0 r k 0 i g e fia ti 0 n, with as li It 1 e inc rc a f c as 
pollible of the weight of the body. l\ gravid uterus 
would have been a troublcfome burthel} to a bird in 
its flight. 1"'he advantage, in this.refpeEl, of an ovipa
rous procreation is, that, whilil: the ,,,,hole brood are 
hatched together, the eggs are excluded fingly. and 
at confiderable intervals. "ren, fifteen, or twenty 
young birds nlay be prod uced i 11 one c leu:ll or covey, 
yet tl.e parent bird have never been encurnhered by 
the load of more than one full grown egg at one liflle. 

VIII. A principal topi~ ot comparlfon bet\\ycen 
anllnals, is in their inJiruments rj'1710tion. Thefe conle 
be fore us u nder three d i ""j {ions, fee~, '\ i ng~, ;} utl fi ns. 
I dcfire any man to fay, vlI'hicb of the three is b~fl fit. 
ted for its nfe: or whether the {arne confUrnnl<ite art 
be nut conf pi,cUOU5 in t hetn all. 1'he con n itution of 
the element~, in \v hich the Illotion is to be perlormed, 
is ver}' di1f~rent. l"'hc aninlal at-lion nluH: necelTrlri. 
ly follo\v tbat conflitution. rl~he Creator therefore, 
it \ve lTI!ght fo r peak, hrld to prepare tor di ffcrent {i t
uations, tur different difficulties : y~t the purpo[e is 
ace 0 In p I it}} C d not 1 e r s fu c c e fs t u II y, in 0 nee a {e t h ~] n 
the other. And, as bet\vecn wl~·ngs and the corref
ponding limbs ot quadrupeds, it i~ accotnplifhcd \\'ith. 
out d t fer tin g t 11 e g e n era 1 i d ~ a. 1 ~ he ide dis : n () d i fi ed, 
not deferted. Strip a \\fil:g ot its feathers, and it bears 
no obfcurc lefCfnbliil1(,c to the tOlc-lpg ot a quadru
ped. The al·ticulations at the ihuuldcr a.!l ti"c (ubi. 
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t usa reIn u ell ali k e ; and, \\' hat is a c 1 0 fer c ire u m. 
fl a nee, in bo the a f est he up per par tot I he j i nl b con
Ii H S 0 f a fi [J g 1 e b () n e, the I u \v e r par t 0 f two. 

But, fitted up \vith its tUfniturc of leathers and 
quills, it becor:1cs a wonderful inHrUlnent; more ar. 
tificial thnll its firH appearance indicates, though that 
be very Hriking: at leaH, the ufe, v.,hich the bird 
nlakes of its \'t' i ngs in fly ing, is more co tn pi icated, 
and more curious. than is generalJy k no\vn. One 
thing is certain; ,hat, if the flapping of the wings in 
flight were no In ore than lhe reciprocallllotion of the 
ianle furface in oppofite direElions, either upwdrds 
and downwards, or efiimated in any oblique line, the 
bird would lore as much by one motion, as {he gained 
by the other. The fky-Iark could never afcend by 
fuch an aRion as this; for, though the firoke upon 
the air by the under fide of her wing would carry her 
up, the ftroke from the upper fide, when {he raifed 
l1er \\-"ing again, would bring her down. In order, 
therelore, to account for the advantage which the bird 
derives trom her wings, it is n~ce(rary to fuppofe, 
that the furface of the wing, rneafured upon the fame 
plane, is contraCled, whilft the wing is drawn up ; 
and let out to its full expanfion, \vhen it defcend5 up
OIl the air for the purpofe ot nloving the body by the 
reaElion of that element. Now the form and flruc
ture of the wing, its external convexity, the difpofi
lion, and particularly the overlapping of its larger 
feathers, the aEtion ot the mufcles and joints of the 
pinions, are all adapted to this dlternate adjuftn1ent of 
its fhape and dimenfions. Such a twin, lor inHance, 
or feJnirotatory motion, is given to the great teathers 
01 the wing, that they {trike the air with tbeir fiat fide, 
but rife iroln the firoke flant\\'ife.. f'l'he turning ot 
the oar in rO\\Ting, whilfi. the rO\\r'cr advances his hall(l 
for a ne\v ftrokc, is a limilar operation to th1t ot the 
feather, and takes its nalnc front the rcfetDblance. 
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I believe that this faculty is not foun.l in the great 
feathers ot the tail. l"his is the place alf~J tor obferv. 
ing, that the pinions are fo ret on upon the body, 
as hJ bring dO\Vll the wings, not verticallr t but in a 
direction obliquely tending to\varJs the tail: ,vhich 
Jnotion, by virtue ot the comnlon refolution ot forces, 
does t \0\"0 t hi n gs at the fa In e ti nl \!; fu p po r t s the bod y 
in the air, and carlies it fOf\Vard. 

Tile fl,-erage ot a bird in its flight is effe-Bed partly 
by the wings, but, in a principal degree, by the tail. 
And herein "'e nlcet with a circu'tnltance not a little 
relnarkable. Birds \vith long legs have lhort tails j 

and, in their flight, place their legs cldfe to their bo. 
dies, at the fame -ti!i1e firetching,thcrn (Jut back\vards 
as far as they can. In this polition the legs extend 
beyond the rump, and beC0111e the rudder j fupplying 
that ficcrage \\'hich the tail could not. -

From the li'£l1g S ot biros, the tranfition is cary tll 
the .. ftnJ of fi'-h. They are both, to their refpeclive 
tribes, the in flrumcnts ot thei r motion; but, ill the 
,york which thev have to do, there is a conficlerable 
difference, fOl;!1ded in this circulnflance. FIt]l, un
like birds, ha\"e \'ery neal I r 'he fame fpecific gravity 
with the clenlent in \~thich ther move. In the cafe 
of fi111, therefore, there is little or no weight to bear 
up : \v hat is \vanted, is only an inlpulfe fuflicient to 
carry the body throt1~h a reCi nin~ medium, or to main .. 
tain the pofiure. or to fupport, or rcllorc the bdlance 
ol the body, which is al\vays the moll untleady ,vhere 
there is no \\·eight to fink it. -For thefe offices the 
fins are as large as necefTary, though- tnuch fmaller 
t!lan \\yings, their aEiion nlechanical, their pofition, 
and the mufcles by which th('y are 1110veJ~ in the 
highe (1 de~ree, convenient. 1"hc ti.llio\ving thort ac
eo U r, tot f~.) t nee ,: per i tn e 1) t S U P<) n f~ il~ , 1!12 de for the 
pnrp(lie 01 a [eel t~li n~ng the ufe ~~ r thei r fins. \fi H be;! 
the be It confirmation ot what \ve alrert. In nl'Jil fiih, 
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uefidc the great fin the tail, vve find two pair of fin! 
upon the fides, two fingle fins upon the back, and one 
UPOll the belly, o~ rather bet\veen the belly and tIle 
tai l.. The ba!anczng ufe of there organs is proved in 
this marIner. Of the large headed lith, if you cut off 
the pec10ral fin~, i. e. the pair which lies clore behind 
the gills" the head fails prone to the bottoa~.: if the 
right pectoral fin only be cut off, the fifh leans to that 
fide; if the ventral fin on the fam~ fide be cut a\vay, 
th~n it lofes its eq uilibrium entirely: if the dorfal 
and ventral fins be cut off, the fifh reels to the right 
and Jeft. \\rhen the fifh dies, that is, when the fins 
ceafe to play, the belly turns upwards. The ufe ot 
the fame parts for 11Zotion is feen in the following ob
fervation upon them "-Then put in aCtion. The pe8o
raI, and more particularly the \~entral fins, ferve to 
fat,'e and deprqs the hili : when the filli de~res to 
have a retrcgrade motIon, a ilroke forward wIth the 
peEloral fin cffeclually produces it: it tIle fifh defire 
to turn either way, a lingle blow with the tail the op
polite way, fends it, round at once: if the tail ftrike 
both ways, the motion produced by the double lalh is 
progrtJlive,· and enables the nIh to dart forwards with 
an aftonifhing v~locity. * The refult is, not only, in 
fome cafes, the moil rapid, but, in all cafes, the lnoit 
gentle, pliant, eafy, animal motion, with which we 
are acquainted. However, when the tail IS cut off, 
the fifh lofes all motion, and ~ives itfelf up to where 
the water impels it. The refl of the fins, therefore. 
fo far as refpects motion, feeln to be merely fubfidi. 
ary to this. In their mechdnical ufe, the anal fin may 
be reckoned the keel, the ventral fins, out-riggers: 
the pectoral fins, the oars: and &f there be any 
fimilitude between there parts of a boat and a lilh, ob
ferve, that it is not the refemblance ot imitation, but 

• Goldfmith's Hift. of An. Nat. voJ. yi. p. 154. 
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the likenefs which arifes from' applying fin1i1ar me. 
chanical means to the fame PUt pofe. 

'Ve have feen that the tait in the fifh is the great 
inflrument of motion. Now, in cetaceous Of warm
blooded £lfn, which are obliged to rife every t~o or 
three minutes to the furface to take breath, the tail, 
'unlike what it is in other filli, is horizontal; its firoke, 
con{eqnently, perpendicular to the horizon, which is 
the right direction tor fend ing the fin) to the top, or 
carrying it down to the bottom. 

Regarding animals in their inflruments of motion. 
w·e have only follo~Ted the .conlparifon through the 
lirfi great divifion of anima'Js into bPlIfis, birds, and 
:fifh. It it ,~ere our intention to purfue the confider
ati(ln further, I fhould take in that ,generic di fiinaion 
amon~ birds, the web PJot of water fow 1. It is an in. 
fiance which may be pOInted out to a child. The 
utility ot' the weh to water to\\,I, the inutility to land 
fo ,·v I, are f 0 0 b vi 0 \l s, t hat i t fee m s 1 m po ffi b let 0 not ice 
the difference without acknowledging the dcfign. I 
am at a )o[S 10 know, how thofe who deny the agen
cy or an intelligent Creator, difpofe of this example. 
l"'here is nothing in the aailln of f\IVlmming, as car. 
ried on by a bird upon the furface ot the water, that 
fhould generate a membrane between the toes: As 
to that melllbrllne, it is an eyercife ot conllant refifi
ancc. The only fuppofition I can think ot is, that 
al1 birds h:J\re been originally \vate: fo\v), and web 
footed; that [rarrows, hawks, linnets, &c. \vhich fre
q ueut the land 1 have, in procef~ ot time, ann in the 
courfe of many generations, had this part WOI n a',Nay 

by treading upon hard ground. To fueh e\'ofive af. 
f unlptions mu {\ atheifnl al\\' ays h~\'e lfcollrfe; and, 
at t era 11 , it COIl t e fl est hat the fl r u <:t u reo t the Fe e t 0 f 
bIrds, in their original form, was criticaliy adapted to 
theIr oflginal deftination. l'he \\'eh teet of amphibi
ous q IldO ru peds, feals, otters, &c. fall under tile fame 
obfervation. 
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IX. Thejil.,t jen(el are common to Inon Llrgc an;. 
mals: nor have we much difference to lCrllc.lrk ill 

their con fii tution; or In uc h ho ",'eYer \\7 hie h is re f cr. 
abJe to mechanifnl. 

The fuperior fagacity of animals which hunt tlleir 
prey, and \vhich, confequently, depend tor their 11 vc
lihood upon their nC?/~, is "veil kno\vn, in its urc; but 
not a~ all known in the organization which produfes it. 

The external tars of beans ot prey, of lions, tigers, 
\tvalves, have their trum pet part or cOllcavity Handing 
forwards, to feize the founds \vhich are belore theIn, 
viz. the founds of the animals, which they pnrfue or 
watch. The ears of animals of flight are turned back. 
ward, to give notice of the approac h of their cnetny 
from behind, when he may fleal upon them un[cen. 
This is a critical difiinction; and is nlechanical: but 
it may be fug~efied, and, I think. not without proba. 
bility, that it is the effecl of continued habit. 

The eyes of animals which follow tlleir prey by 
night, as cats, ow Is, &c. polTers a t acuitv. not given 
to thofe of other fpecies, nalnely, of clofing the pupil 
entirely. The fin<ll cauIe of \vhich rcems to be thi~ : 
It \Vas necelTary for fuch dnitnals to be able to defcry 
objetl:s ,\lith very [mall degrees of light. Th:s ca .. 
pacity depended upon tl1e fuperior fcnhbility of the 
) e tin a; t hat is, Up 0 nit s be in g a fre ct ed by the nlO ft 
feeble impulfes. But thdt tendernefs ot ftruaurc, 
which rendered the membrane thus exquifitely fenfi
bIe, rendered it al fa liable to be offended b\9 the ac
e (# fs 0 f n ron ger de g r ee S 0 f 1 i g h t. T 11 e con t r a ail e 
r..:n~e theletore ot the pupil is increafed in there ani
mals, ft.) as to enable theln to clore the aperture entire-
1 y ; w hie h 1 n c I u de s the po \V c r <.> r d i In in dh i n g it in 

e\ery degree; \vhereby at all tinlt:S fuch portions, 
and un Iv fuch pur!ions ut 1 ight are adlniued, as rnay 
be received without injury to the fenfe. 

TbcIe appears to be .1110 in the fi~ure, and in fome 
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properties ~f the pupil of the eye, an approprinte re. 
lation to tIle \vants of different animals. In baTfes, 
Gxen, goats, Iheep, the pupil of the eye is elliptical; 
't-4~ tranfverfe axis being horizontal: by which ilruc. 
tL1re, although the eye be placed on the fide of the 
Lead, the anterior elongation of the pupil catches the 
iorward rays, or thofe whicll come frotn objects im. 
lnediately in front of the anilnal's face. 

sa 

CHAPTER XIII. 

PECULIAR ORGANIZATIONS. 

I BEL 1 EVE that all the in fiances which I {hall col. 
-feEl under this title, might, confifiently enough \vith 
technical language, have been pllced under the head 
of Cvtnparative Allatolny. But there appeals to rne 
an impropriety in the ufc \vhich that term hath ob. 
tained: it being, in rOllle t~)rt, abfnrd, to caJl that a 
cafe of comparative anatomy, in which there is noth
i n g to " COIn p a) e ;" in w hie hac 0 n fo I"l n (l t ion is fo u n d 
in one anilnaJ, \V ltich ~J(ith nothing propclly anfwer
i n g to i tin an 0 t h (: r. 0 t t his Kin dar e the e x a In p] c s 
,~'hich I have to plOpO{t~ in the plcfent chapter; and 
t.he reader \\'\11 fee, that though [olTIe 01 thelD be the 
Jlrong,:!l, p,-:rhaps, he \\'will !J1eet with under any di. 
"ilion at our fubjcEt, tbey mull neccffarily be of an 
unconnel1ed and filifcelidncous nature. To difpofe 
them however into fome furt of order, \\Fe will notice, 
£irft, particularities at flruB ure which belong to quad .. 
rupeds j birds, and 6th, as fue h, or to many ot the 
kin ds inc J u d ed in' here cIa fre S 0 fan i m a Is; and the n t 
fuc? particularities as are confined to one or two 
pecles. 

I. i\lon~ each fide of the neck of large quadrupeds, 
lUllS i iliff loUUft ciltila&c, w llich butchers call the 



pax walC. Nv perron can carve the upper end of a 
crop of !Jeef without driving his knite againll it. It 
is a tough, firJng \ tendinous rub fldnce, braced fronl 
the head to the nlidd!e ot the back: its office is tu af. 
fi {l in fuppar ting the ,,,eight of the hCdd. It is a me·" 
c}janical provihon, of which this is the undifputed 
u [e ; and it is f l alIi c i e n t, and no. m 0 ret h 3 n f u fli ( i en t t 
tor the p Ll r po f e \v hi (' hit h:.! s to exec ute. T he he ad 
ot an ox or a hot Ie is a heav r "'eight, aCting at the 
end of a long lever, (collfequently wi\h d gl eat pur
chafe,) and in a direEtion nearly perpendicular to the 
joints ot the fupporting neck. }-rom fuch (t force, fo 
adv~ntageoun)' applied, the bonts of th~ neck wuuld 
be in conllant ddlJger of diflocatton, it they \\'ele not 
fortified by this ftrong tape. No fuch organ is found 
ill the human fubjcEt, becaufe, from the erect pofition 
of the head, (t he prcfrure of it atl ;ng nearly in the di. 
rett ion ot the f pine,) the ~;unaion ot the vertebrte ap
pears to be fufliciently fecure without it. l-'he care 
of the Creator is feen where it is \'.~anted. rfhis cau
tionary expedient is limited to quadrupeds. 

II. Tbe oil with \vhich birds prune their leathers, 
and the organ which fupplies it, is a fpecific provifion 
for the winged creation. On olJe fide ot the rump 
of bi rds, is obferved a final} nipple, yielding, upvn 
preflure, a butter.like fubHance, which the bird ex
tracts by pinching the pap with its bill. With this 
oil'or ointrnent, thus procured, the bird drel1es ,its 
coat; and repeals the attion as often as its o\vn fenfa ... 
tions teach it that it is in any part wdnted, or as the 
excretion may be lufficient for the expenfe. The 
gland, the pap, the ndture and quality of the excreted 
fubtiance, toe manner of obtaIning it fronl its lodg
~ent i:1 the body, the application of it \\'hen obtained, 
!orm, collectively, an evidence of intention, which it 
15 not eafy to withftand. Nothing fi mildr to it is 
found in unleathered animals. Whit blind CQtlat'" 

fa 
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ol nal.ure lhould prod .lee it in birds; fhould not pro. 
duce it in beaLls ? 

III. l~he air bladde ' alfo of ajiJlzt affords a plair~ 
and d ire El inn an c e. not 0 n I y 0 f con t r i van c e, b II t fl J i I::.t. 
ly ot that fpecies of c( ntrivance, w hlch we denonli. 
nate lllechanicai. It is a philofophical apparatus in 
the bod y ot au anifnaL 1"he principle ot the contriv .. 
ance is clear: the ap~Jlication of the princip!e is alfo 
clear. ~.f'he ufe of the organ to fufialn, and, at \\'ill, 
alfo to elevate, the body of the fifh in the \vater, is 
proved by obferving, w'hat has be\:n tried, that, when 
the bJ1dder is burfl, the fifh grovels at the bottom t 
and a [0, that flounders, foles. {kaits, which are with. 
out the air bladder, feldom rife ill the water, and that 
with effurt. l'hc manner in which the purpo[e is at
tained, and the fuitablenefs ot the means to the end,. 
are not difficult to be apprehended. The riling and 
.{inking of a fiili in water, fa far as it is independent
gf the firoke ot the tins and tail, ca~l only be regu. 
lated by the fpecific gravity ot the b,~dy. When the 
bladder, c(intained in the bt)dy ot the filli, is contratt
t":d, 'At hich the lifh probably polfeffes a mufcu lar PO\V

er of doillg, the bulk oi the fifh is contratled along
wit hit; \\1 her e by, fi net the au r 0 ! ute \ve i gIl tIe Tn a ins 
the fame, the fpecific grav it)', '" hie h is the fi nkin g 
ferce, is increated, and the flIb defcends : on the {~n-

-trary, when, in confequence of the re1axation ot the 
mufcles, the elaHicitv of the inclofed, and no\v com
preifed air, refiures the dimenfiolls of the bladder, the 
tendency downwdrds beCOlnes proportionably lef! 
than it was beloTe, or is turned in!o a contraIY ten. 
dency. The/e are kllo\\,n properties of bodies im
mel fed in a fluid. l~hc enamelled figures, or little 
glafs bubblt:J, in a jar ot \vater, are made to rife and 
tall by the fanle ai ufice. A diving mac~ine n.)ig~lt 
be made tu afcend and def:end upon the llke prIncI-
ple j nameiy, by introducing into the infide of it an 
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air verrel, \vhich by it~ contraclion would diminilli, 
and by its diHenfinn enlarge, the bulk of the machine 
itlelf, and thus rencler it fpecifically heavier, or fpecit'
ically lighter, thah the Welter which furrounds it. 
Suppofe this to be done; and the- arti ft to fol icit a 
patent tor his invention. The infpeBors of the model. 
whatever they might think of the ufe or value of the 
contrivance, could. by no pollibility, enterlain a quef
tion ill their minds, whether it were a contrivance or 
not. No reafon has ever bten affiglled, no reafon 
can be aifigned, why the conclufion is not as certain 
in the fifh, as in the machine; why the argunlent is 
not as firn), in one cafe as th~ other. 

It would be very worthy of enquiry, if it were pof .. 
fible to difcover, by what method an animal, which 
lives conflantly in water, is able to fupply a repofitory 
of air. The expedient, whatever it be, forms part •. 
and perhaps the moll CUi ious part, of the provifion. 
Nothing fimiJar to the air bJadder is found in land 
aninlals; and a life in the water has no natural tend. 
ency to produce a' bag of air. Nothing CcUl be fur
ther from an acquired organization thttll this is. 

There exatnples mark the attention of the Creator 
to three great kingdoms of his anilnal creation, and 
to their conHitution as fuch. 1'he example which 
ildOds next in point of general ity t belonging to a large 
tribe ot' animals, or rather to various fpecies of that 
tribe, is the poi fonous tooth of lerpents. 

I. Thejang oj~a viper is a clear and curious exam
ple ot mechanical conti ivance. It is a pertorated 
tooth, looie at the root; in its quiet fiate lying down 
fldt upon the jaw, but lurnifhed with a mufcle, which. 
with a jet k, and by the pluc k as it \\yere of a firing. 
fLldden I y eretts it. LT nder tht:= tooth, c lofe to its root. 
and communicating with the pertoration, lies a fIDelll 
bdg containing the venom. When the tang is railed. 
the clofing 01 the j(£W preifes its root againft. the bas-
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underneath; and the force of this compreffion fends 
out the 8uid, and with a confiderable inlpetus, through 
the tube in the middle ot the tooth. What more un. 
equivocal or eH"ettual apparatus could be devifed, for 
the double purpofe 01 at once inflicting the wound 
and inje8ing the poifon ? Y ctt though lodged in the 
rnl1uth, it is fo cunfiituted, as, in its inoffenfive and 
quiefcent Rate, not to interfere with the anilnal's or
dinary ()ffice of receiving its food. It has been ob. 

, ferved alfo, that none of the harmlef." ferpents, the 
btack fnake, the blinn \\'orm, &c. have thefe tangs, 
but teeth of an equal fize; not moveable, as this is, 
but fixed into the jaw. 

II. In being the property of feveral different fpe
€ies, the preceding (xJmple is refembled by that 
which I {hall next Inention, which is the bag oJ the 
D/lqf[U1Jl,. '"fhis is a mechanical contrivance, moll 
ptopcrly fo called. The fimplicity at the expedient 
renders the contrivance tnore obvious than manv oth. 
ers; and, by no means-,. lefs eel tain. A talfe lkin 
undtr the belly of the animal, forms a pouch, into 
which the young litter are recei ved at their birth; 
where they have an eafy and confldnt accefs h) the 
teats; in which they are tranfported by the dam trom 
place to pldce; where they are at liberty to run in 
and out, and \\,here they find a refuge from furprife 
and danger. It is their cradle, their convej"clnce, and 
their afylum. Can the ufe ot this £lrutture be doubt. 
ed of? Nor is it a mere doubling of the {kin, but it is 
a new organ, furntfhed with bones and mufcles of its 
own. Two bunes are pIaced before the us pubis, and 
joined to that bone as their bafe. 1"hefe fuppofr, and 
give a fixture to, the mufcles .. which ftrve to open the 
bag. To there mufcles thci·e are antagolliHs, whil}l 
ferve in the fame manner to (hut it: and this office 
they perform fo exaflJ)', that. in the living anllnal, 
~·he op~nillg can fcarce)y be ducerued, except when 



P E. C V L I ~\ R 0 R G A N I Z A T ION S. J 73 

the fides are forcibly ora\vn afunder.* Is there any 
aBion in this p'tr( 01 the animal, any procefs ari(ing 
frorn thdt action, bv \\' hich thefe Inembers could be 
forlned? any accvunt to be given of the formation, 
except defign ? 

Ill. As a pa~ ticularity, yet appertaInIng to more 
fpec;es than one; and alfo as firiEily mechanical; 
,""e rnay notice a circunl Hance in the firuEtur~ of the 
claws of certain birds. The middle cJaw of the he .. 
ron and cormorant is toothed and notched like a faw. 
The[e birds are great {iiliers, and there notches affill 
them in holding their flippery prey. 1"'he ufe is evi .. 
dent; but the ftruElnre fuch, as cannot at all be ac. 
counted tor by the cffJrt ot the animdl, or the exer
c if e 0 f the pa It. So In e ot her fi lh in g bird s have the [ e 
notches in their bills,. ana tor the fame purpofec 
'The gdnnet, or SolJrld go.ofe, has the fide of its bill 
irregulc1l1y ja~~ed, that it may hold its prey the taller. 
Nor Cdn the 1trutture in this, rnare than in the former 
cafe, arire Froln the lnanner of employing the part. 
rrhe rinouth furfaces, and foft flefh of fifh, were lers 
likely to notch the bills ot birds, than the hard bodies 
upon \v hien 111dny other fpeciei feed. 

Wen 0 W cOIn e top art i cuI d r it i e s n ria 1 y foe a II ed, 
as be i n g Ii n] i , edt 0 a fi II ,g 1 e f pee i e S 0 fan i Ol a 1. 0 f 
thefe I lhall tdkc one fronl a quaoruped, and one from 
a bird. 

I. 'fhe jlonza{lz t?! tIle ca lnet is \vell kno\-vn to re. 
t a i n I a r g e q II ant iii e s u t \\' ate r, and tore t a i nit un c han g -
eJ for a confiderdbJe length of time. This property 
<]Llahfies it for living in the defart. Let us fee there. 
tUle \vhat is the internal ora;)nization, upon \vhich a ,., 
faculty, 1"0 raJ e and fo beneficial, de?ends. Anum. 
btr of di 1linct facs or bags (in a dromedary thirty 
of thefe have been coun'ed) are obferved to lie be. 
t\veen the nlernbranes of the fecond fionlach, and ta 

• Golc1fmith·. Nat. Hlft. ,oJ. iv. p. a44. 



174 PECULIAR OACANIZA. IONS. 

open into the fiomach near the top by [mall [quare 
apertures. fhrough thefe ori!jces, atter the fiolnach 
is full, the annexed bags are filled trom it. And the 
water fo depof~tedt is, in the fiJ It place, not lIable to 
pafs into the intefiines; in the fecund plac e, is k{;)pt 
feparate from the folid aliJnent; and, in the third 
place, is out of the reach of the digeHive atlion of 
the fiomarh, or at mixture with the gaflrjc juice. It 
appe.rs probable~ or rather certain, lhat the aninlaJ, 
by the conforrnation ot its mufcles, poil'elles the T)O\V .. 

er of fqueezing back this water from the adjc..cent 
bags into the flurnach, whenev.~ .... thirU excites it to 
put this power in atlion. 

II. The tongue qf"tke woodpecher, is one of thofe fin
gularities, whic h nature prelents us with, when a fin. 
gular purpofe is to be anfwered. It is a particular 
inHrument for a particular ufe; and what elle but 
defign ever produces fuch? rrhe woodpecker lives 
Chh ... fly upon infeEls, lodged in the bod1es of decclyed 
or decaying trees. For the purpofe ot boring into 
the wood, it is furnifhed with a bill, Hraight, hard, an
gular, and {harp. \VhefJ, by means oi tb.s piercer, 
it has reached the cells ot the infects, then conIcs the 
office of its tongue; \vhich tongue is tirft, of fuch a 
length that the bird can dart it out three or toltr inches 
from the bill, in this ref pett differ i ng gredtJy troln ev
ery other ip~(ies ot bIrd; in the fecund place, it is 
tipp~d with a ilIff, tharp, bony thorn; and, in the 
third place, which ttppedrs to me the n1oil1-emal kable 
property of all. tbis tIp is dentated on both fides, like 
the beard ot an arro\v or the barb ot a hook. The 
defcript;on 0\ the part decJdres its ufe. "I he birci, 
having expofed the retreats of the infefts by tbe aflifi
ance oi lt~ bill, wIth a motion inconl.eivdbJy quick 
lanches out at theln this long tongue; transfixe~ them 
upon the barbed needle at the enn ot it; and thus 
.raws its pley Wilhlll iti mouth. 11 this be nOl me-
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chanifm, what is? Should il be raid, that, by contin. 
ual endeavors to thoot out the tongue to the firetch 
the woodpecker fpecies may by degrees have length: 
ened the organ itfeJt, beyond that ot other birds, what 
account can be g~ven ot its fot m ; of its tip? How, 
in particular, did it get its barbs, its dentition? Th~fe 
barbs, in my opinion, wherever they occur, are de. 
r.ifive proofs of Inechanical contrivance. 

III. I fhall-add one nlore example for the fake 01 
its novelty. It is a 1 \-vay ~ a~ agreeable difcovery t '"'hen, 
naving relnarked in an anImal an extraordinary firuc
ture, we come at lengtl' to find out an unexpe8ed ufe 
for it. The tollowing narrative, which Goldftnith 
has taken trom Buffon. furnifhes an infiance of this 
kind. The bdbyrouetTtl, or Indian hog, a fpecies of 
wild boar found in the EaH.lndies, has two Dent teeth 
1110rc than h.' 1 t a yard long, growing upwards. and: 
which is the fingularity, from the upper jaw. Thefe 
in Hruments a re not \vilnted for defence, that fervice 
being provided tor by t\\'o tufks iffuing frotn the un .. 
der jcl\\', and rcfeJ!lbling thofe of the common b:)ar. 
Nor does the anirnal ufe them tor defence. They 
Tl1ight feem therefore to be both a fuperfluity and an 
inCUITlbrance. But obferve the event. l"he aninlal 
IJitches one of thefe bent upper teeth upon the bri.nch 
of a .t r c e, a ~ d . t ~ en f u ffe r sit S \0\' h.o 1 e body to f win g 
from It. This IS its I1lanner of ta kIng repofe, and of 
confulttng for its fa fety & 1 t conti n nes the \\' hole night 
fufpended by its tooth, both eafy in its polluTe. and 
fecure; being out ot the 1 each of animals \vhich hunt 
it for prey.* ." 

• Goltlfmith's Nat. l-lift. vol iiJ. p. I~S. 
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CHAP~rER XIV. 

PRO$P EeT 1 V E CO N TRI \T ANCiS. 

I CAN hardly imagine to myfelf a more dilllnguifh
ing mark, and, confequently, a In~;re certain proof of 
defign, than preparatIon, i. e. the providing ot things 
beforehand, which are not to be ufed until a confider. 
able time afterwards; for this inlplies a contempla
tion of the future, which belongs only to intel1igence. 

Of there profpeEtive contrivances the bodies of 
anima1s furnifh various examples. 

I. The human teeth afford an infiance, not only of 
profpeEtive contrivance, but of the completion of the 
contrivance being defignedly fufpended. They are 
formed within the gums, and there they flop: the faa 
being, that their further advanc€ to maturity "rould 
not only be ulelefs to the new.born animal, but ex
treme]y in its way; as it is evident that the act of 
fuelling, by which it i.:; for forne time to be nouriIhed, 
will be performed with more eare both to the nurfe 
and to the infant, 'vhilfi the infide of th~ mouth, and 
edges of the gums, arc fn100th and foft, than if ret 
with hard pointed bones. By the time they are want. 
ed, the teeth are ready. They have been lodged with. 
in the gums for fome months pail, but detained, as it 
were, in their fockets, fo long as their further protru. 
ii on ~"ould interfere witl1 the office to w hie h the 
mouth is deflined. Nature, namely, that intelligence 
which was elnp!oyed in creation, looked beyond the 
firfi year of the infant's lite; yet, whil it ihe was pro
viding for tunaions which were after that term to be
come nceflary, was careful not to incommode tbofe 
wh"ich preceded them. What renders it more proba
ble that this is lhe effect ot defign is, that the teeth 
are imperfeCt, wllilfi all other parts ot the mouth arc 



pcrfeE1. The lips are perfeEl, the tongue is perfeR ; 
\ h~ cheeks, the ja \VS, the pal(.lte, the ph3rynx, the 
IJrynx, are all per teel. 1"he teeth alune "are not fo. 
rrbis is the fatt \v ith ref pea h) the human nl0uth : 
the faa alfo is, that the parts above enumerated, are 
called into ufe {rom the beginning; \vherCas the teetll 
,~~o111J be on I y fo ITlan y ob fide les and annoyances, it 
tbey \'1cre there. vVhen a contr<1ry order is necci[dry. 
a contrary order pre\:' li!s. In the ,\vorm (l~ the beetle, 
as hatched frOln the egg, the teeth arc ihc firU thing~ 
which arr!ve at perlection. rrhe i nreR begins to 
gna\', as fuon as it efcapcs troln ~:~"e Hlcll, though its 
oth~r parts be only gradually ad v'ancing to their ma
turity. 

\Vhat has been obfervcd of thil teeth, is true of the 
IlorllJ of anintals ; and for the f~~le reaion. 1<01 he 
horn of a calf Of lan1b does not bud, or at lean. does 
not fprout to any confiderablc length, untii the animal 
be capable 01 bro\v{ing upon its pafiure; bccaufc 
fuch a fubflance upon tlle forehead of the young 
aniI11al, would very .nueh inculnlnode the teat of the 
dara in the office of giv1ng fuck. 

B 11 tin the c a ic 0 f the t te t h J 0 f t 11 e hum ant cc t hat 
leaH, the profpeaive contri vance looks flill further~ 
A fucceffion of crops is provided, and provid~r! from 
the beginning; a fecond tier being original1y formed 
beneath the tirft, ,yhich do not cotne into ufe till fev .. 
eral years afterwards. And this double or fuppletory 
provifion meets a difficulty in the nlcchanifm of the 
Inouth, which would hdve appearLd alrrloll unrur
nl0untable. The expan fion of the ja\v, (the confe. 
quence of the proportionable growth of the animal. 
and of its fkull) necefI:lrily feparates the teeth of the 
firft fet, however COlTl pattly difpofed, to a dillance 
from one another, which would be very inconvenient: 
In due time, therefore, i. e. when the jaw has attained 
a great palt of its dimenfions, a new fet of teeth [prin" 

Q 



up, (loofcning and pufh:n;·' out d~~, 0:;1 on:-:,~, !~C'f(~~~ .. 
tbem) fllorc exactly fitted tu the fpa('·~ \vhicll t:·:.l~}· ,:r~ 
to occupy, and rIflllg alia ill fuch cio0~ ranl:<;, i~~ to 
allow for any extenfion of Jin~ \vhich the fllbreqt~ent 
cu]argement of the heJel n1ar occafion. 

II. It is not very c"fy to conceive J nlore Cv'(:c:.'nt. 
ly profpctl i ve contri van cc, than that which, i!l at I 
vivIparous anilna!s, is tound in the JJ1i/,~ of the fe.~nal\; 
parent. At the mllment the younfg anirnaJ enters the 
""0: ld, thele is its n1aintenancc ready for it. rrhc pa ... 
ticulars to be rClnarked in this ceconomv are neither 

.I 

fe\v nor flight. \'\t c have, firft, the nutritious quality 
of the fluid, unlike, in this re[pecr, eyery other ex ... 
crctioll of the body; and in which nature hitherto 
remains unimitated; neither cookery nor chymifiry 
having been able to Jnakc rnilk out of grafs : we 
11ave, fecondly, the organ for its reception and ret~n
tion: ,ve have, t11irdly, the excretory duEt, annexed 
to it: and 've have, lafily, the .deterli .. :~:,tion of the 
Inilk to the breafi, at the particular junaure \vhen it 
is about to be \vanted. \Ve h]ve all thefe properties 
in the fubjeEl: before us; and they are all Indications 
of defign. The iafi circunlfiance is the firongen of 
any. If I had been to guefs beforehand, I Ihould 
11a~e conjeSured, that, at the ti,ne when there was an 
~xtraordinary demand of nourifhment in one part ot 
the fyfienl, there \~7oulj be the leafllikelihood of a 
redundancy to fupport anotber part. 1-'he advanced 
pregnancy of the temale has no intel1igib!e tendency 
to fill the breafls with milk. rfhe JaEt~al fv HelTI is a 
conftant wonder: and it adds to other cauies of our 
~dmiration, that the number of teats or paps in each 
fpecies is lou:1d to bear a proportion to the number 
of the young.. In the [ow, the bitch, the rabbit, the 
cat, the rat, \vhirh have Iltlme1011S iittcrs, the paps are 

, .nu.merous and are difpofeci along the whole length of 
the belly: ift the cow and mare they are few. Tho 



rn: .... ~ fimplc ~.cro~nt ullhis, is to refer it to a dl:fign. 
. ~ 

1 :1 C" v.-c a' (\ r • 
t' 
l~~~t. in the argument bcfllre U~, 've are entitled t() 

,- ). 1 l 10 I f 1 b I con uder not on, V anun . .l. JOt !CS W l~n ram~nt ut t~}e 
circumHdnces u~der ,vhich they are frarne(l. i\nd. 
in this view ot the fubjecl, the~ confiitution of lnany 
of their parts, is, nloll flril:l:ly, profpec1ive. 

III. The eve is of no ufe, at the time \\. hen it; s 
forrnen. It is .Ian optical inftrutnent made in a dun-
1!eon; conftruaecl tor tbe refraction of light to d t(l
~llSt and perfeEt for its purpofe, before a ray or li~bt 
has had accefs to it; geometrically adapted to the 
properties and aaron of an element, with \vhic~l it 
lIas no comlnunication. It is about iudeed t.o en~~r 
into that communication; and this is precifel), the 
thing \vhich evidences intention. It is proviliint~ L}r 
thejl4ture in the clofefi fenfe which can be given ttl 

there ternlS; for it is providing for a future c11dngc : 
not tor the then fn b {j fiin(! conditioi.l of the animal; 
not tor any gradual pi'ugrefs 0\" aovuIlcc in that fame 
COlldition; bat for ~ new nate, the con[l~q t!ence of a 
great and [uddcn alteration, \vhich the aninlal is ttl 
undergo at its birth. Is it to be belie\Oed that the eye 
was formed, or, which is the fame thing, that the re
Ties ot caufes was fixed hy ,vhich the eye is formed. 
,vithout a v ie'ov tl) the ch.lnge; w: thout a prot peEl of 

# that condition, in \vhich HS tabric. of n·:) ufe at prefent. 
is about to be 0& the gr~,!t~~r..; \\tllhout a confideratioll 
of the q llalifies of th~~ t c ~ cJnent, hith ~rto e nt ire) y ex
eluded, but ,\yith \"!lich it \'"as hcrc,dh-:r to hutJ f() in
tinlate a relation? 1\ you ng mJn 111a k/:~ a pair of 
fpeElacles for hitn[('I~' agdinit he £;ro\\ls oL! ~ ror \vhicll 
fpcaacle~ he has no \vant or u[e \\!h'l~c';('r at the time 
he makes th'?m. COllld this be (-.on~ ",·ithout know
ing and confid~ri!1g the defeEt of vifion to' \vhich ad .. 
v~nced aJ!e;s l!lhjetl ? \\!f)uJd not the nrcci{c fnira .. 
tient[s or lil~ i~)ib U111ti .. : tc i's pUlFo!e~ of !hc renlcdy 



to the deico-, of the convex Ienfe to the flattened eyfl 
. efiablilli the certainty ot the conclufion, that tl-1C cafe: 

af'ter\\'ards to urife, had been confidered b~forehand, 
fpeculated upon, provided tur? all v~hicl~l ale exclu .. 
fively the aEis of a rcafoning mind. rl'h~ eye fornlcd 
i non e . il ate, lor u ie 0 n I yin an Q t h ~ r it ~~ t ~~, a!'~ J I n a 
different nate, affords a l)roo( no lefs clei!r of drflina. 
tion to a future purpo{e; an:! a proof pro~}oriionably 
itronger~ as the macltin2)Y 1£ lllorc ccrnplicdtc(J: ~:ld 
the adaptation more cs :~l:t. 

I \T. "ihat b(ls beel! 1 Jid (Jf the eye, hcdJs cQuallv 
1rue 6f the !unt;s. C0111pofcd ot air \'cEt~!~, ~\'ber·e 
there is 110 air; cl~~,borately rnnnru~ted ! )f \:)~ r !'.Cf. 

11 ate ad fil i {Ii () naIl d c x c I un (." n 0 ~ J n c i :l !t ! r i 1:. .. i d, \ \' l! ( r e 
no fuch fluid cxiP.s; this gi~.t organ, \\,j~h the \\'hole 
c.tpparatus belonging to it, lies collapfed in the fretal 
thorax, yet in order, and in rcadinefs for aaion, the 
firft nloment that the occalion requires its fervice. 
'This is having a nlaclline locked up in flore for fu
ture ufe : ,,,,hich inconten~bly VToves, th~t the ctife 
,vas expecled to occur, in \v hich this ufe nlight be ex
perienced: but expetlation ;s the proper aCt of in
telligence. Conridering the ilate ill \\'hich an animal 
exiHs l'ifore ~ts birth, 1 fhould look for nothipg lefs 
in its body than a fy item of lungs. It is like findin~~ 
a pair 01 bello\\1s in the bottom of the fea; of no fOlt 
ot ufc in the fituativn in '~lhich they are found; 
iornled for an aEtion \\,hicll was impoffible t~ be e~
erted ; holding no relation or fitnefs to the elelnent 
,yhich furrounds them, but both to another elCluent 
in another place. 

As part and parcel of the fame plant ought to be 
mentioned, in fpeaking of the lungs, the provifionary 
contrivances of the foramen ovale and duflus artcri. 
orus. In the fretus, pipes are laid for the pallage of 
tIle blood through the lungs; but, until the lungs he 
inflated by the infpiration of r.ir, that pa{fage is iln per-
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\';\~:J~, 0r in a gre;1t degree obflruEled. v'lhat then !~ 
tc L:C done? \V hat \VOU Id an arti fi, what ,,'ouid a 
rc .. :ncr, do Hpon the OCCdlJOn? He would enaea\?OUfj 
n~~: it probjbl y, to provide a te~JlPorar.v pa{fage, v~' hicll 
Tr: ;ght cal ry on the c()mmunication required, until the 
(! ~ L e r ,\Y as 0 t: ~ n . No \\1' t his is the t h i n :~ , W hie h ~ s ~ 
; 1 t t ~ ~ 1.1 n v" GO n e i nth e hC:11 t. Inn e ado I the c j r cui t 0 us 
T(;ute th~Gugh rhe !ungs, \ .. hiclt ,he Llooel dherwards 
t;d~es, be~Ofe it ~~et trorn ()nc (lurieJe of the heart to 
t be :,.It her; a p u 1: tic 11 eft he b I () 0 rt P a He 5 i rn ITI e d i ate I y 
iren} the li~ht aUlicle to the leh, through a hoic. 
placed In tbe partition, \\'h~C~l fcpar3tes there c.-:\·itie~. 
'[his hole an~tolnins call tIle .jorallzen ol'o/e. rfhere 
is 1 ike \\1 i fe an 0 the r c r 0 f s C!.l t, an f \v er i!1 g" 1 h e 1 J me F:: r
pofe, by what is caned the duElu.f arter'l"ojils, lying 
bel\\'een the pulrDonary artery and the aorta. But 
both expedients are fo Hrialy tenlporary, that, after 
bjlth, the one.pa(f(Jge is elofed, and the tube which 
forms the other, nlrivclled up into a ligament. 1£ 
this be not contrivance, \vhat is ? 

But, forafllJuch t;)S the at:lion of the air upon the
hlood in the lungs, appears to be neer ITary to the per
fecl concoction of that fluid, i. e. to the life and he~dtll 
of the animal, (other\vife the Ihortcfi route might {lill 
be the ben,) ho\v conles it to pafs that the fretus lives. 
and gro\vs, and thrives, without it ? l"'he anf,ver is. 
that the bleod of the I cr.tt1S is the mother's; that it 
has undergone that action in her habit; that one pair 
oi Jungs ferves tor both. When the animals are feprlr. 
ated, a ne\v neceffity arifes; and to meet this fjectffi
ty as foon as it occurs, an organizatio!l is prepared. 
It is ready tor its purpofe: it only \\taits :or the at
morphere: it begins to plav, the moment the air is 
admitted to it. J 

Q2 



11.2 REL.-\TIONS" 

RELATIONS. 

WHEN feveral different parts contribute to oneef. 
fea; OT, which is the fame thing, when an cffeEt is 
produced by the joint aclio.n of different inflrUlllents ; 
the fitnefs ot fuch parts or lofiruments to one another, 
ior the pUt pofe of producing. by their united aclior., 
the effeEt t is what I call relation: and \\'herever this 
is obferved in the wOlks of nature or of Inan, it ap
pears to me to carry alolJg \vith it decifive evidence 
of undcrfianding, intention, art. ·In examining, tor 
lnfiancc, the feveral parts ot a wlliclz, the fpring, the 
barrel, the chain, the fufee, the balance, the wheels 
of various fi zes, fornls, and pofitions, what is it \\~ hich 
,vQuld take tIle obfervcr's attention, as IDOfi plainly 
evincing a confiruclion, direcled by thought, delib. 
eration, and contri\'ance? It is the fuitablenefs ct 
there parts to one another, fir!l, in the f ucceffion ~nd 
order in which they att; and, fccondly, \vith a vic\V' 
to the effect finally prouuccd. "r"hus t referling t!le 
fpring to the vlhe(lls, he fees, in it, that \\~hi( h urigi
llates. and upbolds ,their motion; in the c bai!l~ 1 bat 
,vhich trdnfmits th~ tnction tv the fufee; in the iufee. 
that \\7hich cornnluniccHcs it to the \vl.eels; ill the 
conical figure ot the fufee, if Ile 1 cfer bac k t3g~;in t(} 

1 h e f p r in g , he f C f S tIl d t \\.}) i c h COlI ctt~) t h ::' in e q u . ~ It Y 
o tits for c c. l{ e t e .. r i n ~T t 11 C \\' 11 eel s to (}!l e an 0 i her .. 

c.") 

lle notices, fir fl, their tee th, \rV IIi (' 11 \-\'ou!eI have LeeR 
witllout ufe or mcaniug, it there had been only one 
whee], or if the \v}leel, had had no conncx!on be
tween themfelves, or comnlon bearing upon fome 
ioint effeCt; fecondly, the correfpondency of their 
pofiiion, fo that the teeth of one wheel catch into the 
~eeth,~l another; tllirdly, tile proportioll "bfer\"ea ]a 
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tl1e nunlber of teeth of each wheel, whicll determines 
the rate ot going. Referring. ,e balance to the reft 
ot the works, lIe raw, when he canle to underRand 
its action, that which rendered tlleir motions equa
ble. Lafily, in looking upon the index and face ot 
the \\"atch, he faw the u[e and conclufiol1 01 the Ine-

. chanif[ll, vi z. marking the fucceffion of minlltes and 
llours; but all depending upon the motions within. 
all UpUfl the fy ficIn of intermediate attlons between 
the fpring and the pointer. \Vhat thus firuck his at
tention in the fcveral parts of the watch he might prob
ably defignate by one general name ot " Jeiation ;t. 
and obferving, \v ith refpect to all the cafes \o\'·hatever~ 
;'1 \rvhich the origin and formation ot a thing could 
ue afcertained by evidence, that there relations w;ere 
found in things produced by art and defign, and in 
110 other thing~: he y.ould rightJ}· deeln of therrl as 
charaClerifiic of fucI1 producliuns. rl,o apply tIle 
reaConing her~ defclibed to the works at nature: 

'j'he anirrl(ll (economy is full; is [nade up of th~'[e 
rclations. 

I. l~hen: aJ e firfl, what, in one fornl or other, be
long to all aninlGds, the parts and powel~ "'hich rue
cen!vely dEl upon their j.'Jod Ce.npdre this a8ion 
\\,lti-~ tll\: proccfs of a IIJanui~A0ry. In ITlan and quad
-lUpeJS, the ali,nent is, firft, broken and brLJifed by 
tnecbanical infirutnents ot rllaflication, vi~ {harp 
.fpikct, or hard knobs, preffing againfl, or rubbing up
·<..n, one another: thus glollnd and cornulil1utcd, it is 
-carried by a pipe into the Homa",h, ~rh,-=re it waits to 
undergo a great chynlicdl aEiion, which we call di. 
geHion: \vhen digelteci, it is deliv'ered through all 

-orifice, which opens and {huts as thei-e is occafion. 
into the fi r fl in tcftine : there, aher bci ~lg n1 ixed v,'itb. 
-ccrtdin ploper ingredients, poured through a hole ia. 
the fide of the ,"eifel, it is further diffolved: in this 
Il~teJ the milk~ c by Ie, or part \\'hicb i3 \\r~nted., ata 
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\vhicll is fuiiCd for anlnlal nourjfl1nlent t IS Hrc(incd 
off by the n10uths ot velY ftnall tubc~, opening into 
tIle cavity of the intcfl ines: thus treed from its groif. 
er parts, the percolated fluid is (arried by a long, 
winding, but traceable courie, into the main flream 
oft he o! d c ire u 1 at ion; VI.' hie h con vey sit, in its p fO. 

grefs, to ev~ry part of the body. No\v I fay again. 
comp3re this \Vilh the proce[s of a manufaftory; 
with the nlaking of cyder, for exanlple, the bluiling 
of the apples in the miJl, the fqueezing of then! \Vh~ll 
fo bruifed in the prefs, the ferule-ntarion in the vat, 
the bellowing ot the liquor thus fermented ill the 
hogfileads, the drawing off into bettles, the pouring 
out for ufe into the glafs. Let anyone thew me any 
difference bel\veen thefe t\VO cafes, as to the p0int of 
contrivance. rrhat w hiel) is at prefent under our con
fideratioD, the "relatioI!" of the parIs fuccefTively 
employed, is not more clear in the·lail cafe, than in 
the firJl. The aptnefs of tIle ja\vs and teeth to pI e
pare the food for the fiotl1ac h, is, at leafl, as mdnife at 
as that of the cycler-mill to CrUn1 the apples for tIle 
prefs. TIle concoElion ot the food in the flomach is 
as neceLfarv for its future ufe, a~ tlte fermentation 01 
the {lunl in-- the vat is to the perfeBion of the liquor. 
The difpofalof the alinlcnt aiter\vards; the atiion 
and changewhicll it undergoes ; the ruute which it is 
made t·) take,. in order that, and until th4~t it arrive 
at its deflination, is more complex indeed and intri .. 
cate, but, in the midfi ot complication and intricacy, 
as evident and certain, as is the apparatus of cocks, 
pipes, tunnels, for transfelring tIle cyder from Olle 
veITel to another, of barrels and bott les for preferving 
it till fit for ufe, or oi cups and glaITes for bringing it, 
\\"hen \vanted, to the lip of the confumer. The char
aaer of the macllinery is in both cafes this, that one 
part anfwcrs to another part, and every part to the 
inal refult. 



'1'1115 parallel between th~ ~l~';1('ntJIV r"~crati\Jn anll 
- I 

fome ot the ?roceffes of al t, ITlight be carried t'urthC'r 
i n t 0 de t ail. Spa 11 an z a:1 i II a s r e tJl (1 r k c rl * a c ire II r n • 
:Hant if) I re reI n b lance uet\\'een 'he flomac l~~ of g~'d i !flrl
l~eOU5 lO\\'!S and tIle !lruEtu~'c or rr:rn .. r;l:!/J. \\'hiiil. 
the t H' 0 fi des () f t II e g 1 Z z a r d p t:' 1 tor (n t be 0 ffi ceo t the 
lni1I-H~}ncs, t::e craw or crcp fupplies the pl()ce et the 
hopp[>r. ','r,/hen our fo\\?}s dre al~tl:1dant1r f!l:jFliell 
,\t it It n 1 e 2 t t it e r f (,0 n {i 11 t 11 c ire r j \ \'; b t1 tit ( ~ . ') (' S n () t 
i tnlnen iatc I y pars then LC i nt 0 the r.i ~ zJrd . It "I"pays 
('nt~rs ill yery [rnall quantities, ill' pro90rtioll to the 
probre fs of tri lura tion: ill 1 ike Inan Her uS ina In III 
are c ~ i \' e r is Ii xed a b 0 yet 11 e t \0\' 0 1 a rITe {i d 1: t s \ \' } lie 11 

-:> 
fer\'c !or grinding the corn; \\. hich .. ec(~ivert altllough 
tl1e COlr! L~ put into it by bull-leIs, allo\vs the grain to 
dribble only in [mall quantities into the central hole. 
jl1 the upper mill. none. 

But \\'c have not done with tIle alimentary llifiory. 
There fuhfifis a general relation bet\veen tIle external 
(lrgans of an animal by which it procures its food, and 
the internal power:s by 1.\·11lcll it digefis it. Birds of 
prey, by their talons and beaks, are qlla!ified to fei~e 
and devour Inany fpecies, bot 11 of otller ~irds. and of 
quadruI,eds. l'he confiitutioll of the Hc:nacll 3grees 
(~xaaJy with the form ot the members. "r~!e gaflr!c 
j u icc 0 f a b i r d 0 f prey, 0 fan 0 v~' ), a t tJ} con, () r a kite, 
.(:leis upon the anilnal fibre alone; ,viII not att UpOll 

feeds or graffes at all. On the otber hand, the con
formation at the. mouth ot the fueep or tl1c ox is fuit .. 
ed for bro,,,rfing upon herbage. Notl,ing about tllefe 
ani 01 a1 sis fi t tcd i 0 r the pur fu ito t Ii vi n g P fer. A c -
cor din g 1 Y it I! as Lee n f 0 unci b rex p e 1- i f! j e : ~ ~ '), t!: e J flO! 

many years ago \vath perforated balls, l~-l(lt the ~afiric 
j u ice 0 f rum ina tin g ani In a 1 S t [ U C has 1,: ~ ~ fh ee pan d 
the ox, r pecdily di {rut vcs vegetables, bUl Blakes no 
jUlpreffion UPO!l aniCllcll bodic3. 'l'his accordanc}' i~ 

• Dif'f. It fer, Ii\'~ 
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lnLl;orC:.13 L."'lrds, \Vlll nat ftL.t tlr)on t,1C graIn, \Vr:LIL 
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di·:1~{ll.on \\'ith the gailt ic J. uice in ve !I~'l~:, th~~ l ... ·r~!11 0:.' .. 
!~lufl be cfuilled and hI uiled, be!o(c it b~ fl,b!nitfcd 
to the n1en Hruuln, that is to fd)", nlufl undergo hy a!'t, 
,vithout the body,' tbe prepdLjlory aElion \vhich l!~~ 
gizzard exerts upon it \vithill the body, or no digcf
tion will take place. So firia is tI1e relation betlh'een 
the offices afIigncd to the digeftive organ; bet\veen 
the 11:echanical operation, and the c 11yrrfical proctfs. 

II. The relation of the kidneys to t~1e bladder, and 
of the llrctcrs to botl)t i. e. c t the feel c~'ing- or/l'C:ll to 

f J _, 

the \7effel receiving the fecreted liquor, ~nd the pipe 
, laid from one to the ot11er for the purpo[e of convey
ill~" it from one to the other, is as Inani feft as it is 

.~ 

all!ongft the different veflels emp1o}'ed in a difiillery, 
or in the COnl111Unica!io!lS between tl1eln. The ani. 
mal firutlure, in this Ca;e, being fimpie, and the parts 
eafijy feparcten, it iOioms an infiance of correlation 
\\1 hiell ffiay be pre fc nled by d i fI~.:cl ion to every eye, 
or \vhich, indeed, \vithout dlileclion is cap~h!e 01 be
ing apprehended b}T every underfianrlin~. "1~hi~ cor
reldtion of in!lrumcl1ts tu one afluther Ii xes intention 
fomewhere. 

Efpecially \vhcn every o!Ler fo!ution is negativc(l 
by the conforrnation. It the bLaC(!cf bi-lc1 been mef e
ly' an expanfivll of the ureter, produced by ret~fltion 
of the fluid, there ol&ght to have been a Lladder lor 
each ureter. One receptacle, led by t\VO pipes, ifI"u .. 
ing from different fides of the body, yet from both 
conveying the' falne fluid, is rlet to be accounted for 
by any fuch fLlppofitio!l as th~s. 

III." Itelation of pJrts to ()ne arother accompanic~ 
us througll0ut tbe "thole ~ni:n:d (~CUijOnly. C(1n any 
relation b~ 1110;C {iirlp!~, y"t n10rc cvlj\'incing, thJll 
... \.,.. ,~ r" l··· dO 
"liS, tnat tl1'~ eyes Ql~ 10 tJJCt\.l ~~ ~() lUG.\. In tu~ 1-
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ic J t to C :lance. There "/cre, at 1 ctlfi, three q Garter:; 
of t~lC con1pafs out of fODr to 11avc erred in.' An}' 
confidcrable alteratioll in the polition of the eye, or 
the figure of the joints, \vouJd h:}ve dif!urbed tIle line, 
and defiroyed the alliance bet\'Veen t:l~ fenfc and tll~ 
limbs. 

I V. But relation perllaps is ne,'er fo nrikin~, a3 

when it fublifis, not bet,veen different parts uf the 
fame thing, but bet\veen different things. The re13t~on 
between a lQck and a key is Inore obvious, than it is 
between different parts of the lock. A bow was de
figned for an arrow, and an arrow for a Lo\v; and 
the defign is more evident for their being feparate 
implements. 

Nor do the ,yorks of the Deity want this cleare£l 
fpecies of relation. The .J'eXlS are rnanifeftly made 
lor each other. They form the graiid relation of 
animated nature; univerfal, organic, mechanical; 
[unll !ling, like the 'cleareR: relations of art, in differ
rnt individuals; unequivocal, inexplicable without 
de r: ~Jrl : 

,) 

Sr) much fo, that, were every other proof of con
trivance in nattlre dubious or obfcure, this alone 
\vould be fufficient. The example is complete. 
Nothing is wanting to the argument. I fcc no way 
\vhatever of getting over it. 

V. The teats 01 anim:ll~, ~'hich gi\"e fuck, bear a 
relation t(l the tJlouth of the fuckling progeny; par
ticularly to the lips and ton~ue- I-Iere, alfc, as be
fore, is a correfpondency of parts; which parts rub
fiO: in different individuals. 

There are general relations, or the rel~tjorjs of part:; 
I e h d · h - 11 · 1 - .. \\" IIC are foun t ~lt er In a ar.lm~ ~s, (I~ 1,1 i~~:~l! 

clalfes and defcriptions of animals. Partic;;'!ilT r\:;la-



tion.;, or the relat!c,ns \vhicll fubfj!l hetween th~ par .. 
ticu lar configllratiull of one or l110re parts 0 f certain 
fpecies ot anilnals, and .the particular configuration 
() f 0 n e 0 r m 0 reo the r par t S 0 f the falIl carl in) ,11, (;v hie 11 
· 1 1- fl· ,. ~ 't il .• . , IS t 'le ort 0 re atJOB, tnJt 1S t pcrnaps, !l!Ol rlr;..ln~T,) 

are fiJcll as the follo\\y inrr : 0 
t-) 

I. In the jiL'd.'l; the \~"eb foot, the r poon bi 11, the 
lnng neck, the thick do\vl1, the gra!111nivorous !1om .. 
ach, bear all a relation to one another, inaflnncll as 
they all concur in one d~fign, 1hat of fUI'ply~ng the 
OCCaDons of an aquatic fo\vl, floating upon the fur
face of {hallow pools of water, and reeking its food at 
tile bottom. Begin ,\1 ith anyone of tllcfe particlllar
itics of firu8ure, and obrervc ho,v the refl: foliow it. 
The \veb foot (lualifie~ the bird for f\vimming; the 
froon bill enables it to graze. But how is an anltna}, 
floating upon the ftlrface of pools of \vater, to graze 
at tIle bottom, except by the mediation oi a lung 
neck? A lollJ neck CiccoidingIy is given to it. A
raint a ·warln· brooded aniulal. \vhicll wa~ to pafs its 
life UFOI'} water, req~lire(1 a (lcfence againll the co)(l~ 
ner~ ot tllat elcrnent. Such a defence is fUluiflle<.1 
fo the [\V't.Hl, ill the rnutr In ~ .. vhic11 its body is wrapped. 
But all this out\vard ap?dratu3 would have been in 
,r(!!ll, it" tl!c intcf1iGal r~,Yfl~ ~1 h3d not been fLlited to 
tlh~ digeflioIl 01 vcgeta)!c [ubfiaf!ces. 1 fay fuited 
to th~ d ihen ion or \ t get.-3 b!e :'·ub ilanres: for it is \vell 
)~nc\\rn, thz.t there (:lC tlVO inteltinal {"fielns found in 
birds, one \\~ith a mernbranous Homa-ch and a gallric 
luice, capable of difiolving animal fubtlances alone; 
'the other witll a crop and gizzard, calcuLlted lor the 
tnoi {lenir:g, 'bruifing, aud aiter\vards digcfliJlg, of ve-

L 1 " g~taUje ailment. 

(}r fet off \\~ill1 any ot~1er di!1i!ltlivc part in the 
bod y 0 ( the r-, \' an; for in fi an c C. \\1 it h tIle 1011 g nee k. 
The long neck, ,\~ithout ti~e \\·cb foot, ,,,ould have 

• 
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been an inCllnl£,ranrc to the bii d; yet t!lcrc i~ nu n~
cefIJry conn~ x ion bet \vecn a lonr~ rJC'ck ~~ nJ a \\'ell 
f :10 t • I 11 fLl Et they do not 11 fUll! Y go tog c! her. £- j () \ V' 

happ~ns it, thertJore, that ther mf~t only when a 
p(~rt1cu tdr defign demands the aul of Doth? 

II. This mutual relation, ali fin,~ frOlTI a [ubfer\·i. 
ene\' to f.l C0!11mOl] purpo[e, is verj' obfervablc alro 
in the part sot a 111 ole. rf hen r 0 11 g f 11 art I ~ g $ 0 f t b J t 

a 11 i m a I, tIl era! m a ~ e d fc eta r n 1 e d \ V j !I I [h a r p n C! i Is, the 
piglike nofe, the te~lh, i~1e velvet rOlt, the flnall ex
ternal ear, tIle fagactol1s.!1l1ell, tIle funk protecled eye, 
all conduce to tbe utilitIes, or to the fah:tv, of it& l!11-

derJ~r()u nd life. I t is a f pecial purp()fe t f peciaJ ly COll

fulted throughout. '[he form at the feet fixes tIle 
charaaer ()f'the animal. They are fa man}? {hovels: 
they det'-.mine its a~i(}n to ~h~t of rooting in tl1e 
ground; atld ever)' tIlIng about Its body agrees \\yittl 
thi.s dei!ination. 'fhe cylindrical figure of the mole, 
as \rell as tIle cotnpaclnefs of its form, arifing from 
the ter!cnefs of i IS Ii mb~, proportion:]) Iy lelfells its la
bour; becaufe. according to its bu] k, it thereby re
quires the jealll)c!ftble quantity or earth to be remov'
cd for its progrefs. It has nearly the fame firuclurc 
nf the tace and ja\vs as a [,.vine, ;-1nd the fanle office 
tor thenl. The nofe is 111arp, flender, tendinous,· 
flrong; with a pair of nerves going do\vn to the end 
of it.. l'he plufh covering, \vhich, by tbe fmoot}l
nefs, clofenefs, and polilh of the !hort piles tl1at com-
1)ofe it, r~jecls t}je adllefion of aJrnofl every fpeciel 
ot cartll, defends the anilDtll fron} cold and wet, and 
from the imped~ment, \vhich it \vould experienc.! 
by the lnold flicking to its body. From foils of all 
kinds tIle little pioneer comes 10rtIl bright and clean. 
Inhabiting dirt, it is, of all anima1s t the neatefi. 

But \vhat I have always mofl admired in the mole 
is its (.)'(s. This animal occafionaJly vifiting the fur
face, and wanting, for itafafety and direction, to be 
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informed \Vllen it doe~ ro, or \"hen it approaches it, ~ 
J~erception of light \vas rie:c ffdr~:. I do not knovv 
that the clearnefs or fight dep~nds at JII upon the flze 
of the olgan. \tVllat is gained by the largcllt,:rS or 
prominence of t1le globe 01 the eye is \vidth in the 
ficlrl of vifion.. Such a capacity ,~;oald be of no ufe 
to an anilnal \\?11ich was to f(?pk its food in the dark. 
'l"hc tllolc d ifl not \vant to look ahout it; nor \vould a 
l'1r£!'c advanced e}'c have been eafil\" defended from 

( ) ) 

the annoyallCf', to ,vhich tlle life of the 21nim .. l1 mull 
cunftJntly cxpofe it. How icdeed was the Inole, 
lVe! l~ing its ,yay under grotlnd, to guard its eyes at 
a i i ? In 0 r d crt 0 In ee t t lii s d i fIi c u J tjr, the eye s are mad e 
f~'arcel~llarger than tIle l1ead of a corking pin; and 
the r e n 1 i n 11 t e g lob u 1 e. s are fu n k [0 dec pin the Ik·J 11 , 
Hncl lie fo flleltered witrlin the velvet of its covering, 
cIS t11at any contraction of wllat ITlay be called the eyc
l)ro\vs, not only clofes up tIle apcrture~ whic11 lead to 

the eyes, but prefents a cufllicn, as it were, to any" 
iharl) or protruding fHbflance, which nlight pUn} a. 
gainft them. This aperture, even in its orcin,ary fiate, 
is Lke a pin 110le in a piece of velvet, fcarcely per
,'ious to loofe particles of earth. 

Obferve t11en, in tllis firuaure, that ,vllich we call 
relation. There is no naturai connexion bet\veen a 
fInal1 [un};, eye and a {hovel palmated foot. Palmat
.ed feet tnight llav'e been joined ~;ith goggie eyes; or 
,fmali eyes Inight l1ave been joined ,vitll feet of any 
()tller furm. ~Vhat was it tlleretore 'A,hich brought 
them together in the mole? Tllat w11ich brought to
getllef the barrel, the cllain, and the fufee, itl a \\'atch : 
,(jcfign; and deugn, in both .cafes, inferred, from the 
relation lvhich the par~s bear to one another in the 
~)rorccution of a common purpofe. As llath already 
teen obferved, there are different ways of fiating the 
i"clation, according as ,ve fet out from a different p~rt. 
In tIle inft~Ilce before us, we ma~- either c,onfider the 
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fhape of the feet, IS qualifying the anima~ for that 
mode of life and inhabitation, to \vhicll the Rruaul C 

ot its eye coo6ces it; or we Inay con(i{(er the tlruc
ture of the eye, as the only (lne whicll would h~ve 
fuited with the action to 'Nhilh tile teet are adapted. 
The relation il manifeft t whiche\·er ot thl- parts relat
ed we place lirft in the order of our confidercltion.
In a wOld: the feet of tile mole are Hldde fur digg-
ing; the neck, nofe, eyes, ears and tkin, are pecu
liarly adapted to an ulldcrgroulld lite: and this i. 
wt,at I call relation. 

CHAPTER X\'I. 

CO~tP EN SA TI ON. 

COMPEN SATION is a fvecies of relation. It is re
lation, when the tkjlBs 01 one part, or 01 one organ, 
are fupplied by the ftru8ure of anotller part, or o[ 
another organ. Thus, 

I. The thort, unbending neck of the t/tpkant, is 
compenfclted by the length and flexibility ot his pro
hifcir. I-Ie could Ilot have reaclled tile ground with. 
out it: or, if it be fuppofcd that he nlight have ted 
upon the fruit. lea,ges, or branches ot trees, how ,"as 
he to drink? Should it be aiked, 'Vhy is t!le ele .. 
phant's neck fo ihort? it may be anfwerc'! tilclt the 
wcigllt 01 a llead [0 hea vy could not h ~\"e bee: ~ ;'.; -.:
ported at the end of a ionger lever. To a '01 Jll ' '! . 

tore, in fome refpctts nCl:cilJrr. but in ionl(- reii ~C(~ 
alto inadequate to the (lcc(di.'i·~.AI ot tIle u~1:111al. a fup
plerraent is cldded, \\1hich f':-: !ctly nldt.~s up the defi. 
ciency under which he ! ... b\Jured. 

It It be ft1i.1~ened, tiaclt this probofcis may' have 
been prodocetI 1'1 d long courCe ot generations. by the 
confiant endeavour of tile elephant to thr'Jl1 out Ilia 



110fc, (\\'hicll is the gen~ral hypothefis h}7 \\7111(:h ~t 
11dS Llt~ry been attcn}fJtcd to account -for the ~'orlns of 

~ J 

6 n i [Tl ? ted nat u r e,) I \\1 () U 1 d a fk.. 110 W \vas th e ani mal to 
f l! bfi it i n tIle tTl~an ti nlc; (!u~·inJ tIle proce[s; uintil 

, • t) 

tUIS proloagdtion ot fnout \Vt'iC co:npleterl? \Vhat 
'va c; to be ~ 0 II 1 e 0 f the i nd i vi d u ~ 1 t w hi 1 11 tIt c f pee i e s 
,\VdS t)crfctiing ? 

• r 

Our bUiiue L') ~t prc[cnt is, fitnply to point out the 
l' ~ . 1 l' b h 1- fi rc!anOfl, '.~·ij1C~1 tn:~ or~; .. l:l ears to t e pecu lar gure 

()f the anirna1, to ~r\'hich it bclon~s. f\.nd, bereill, all 
.. · f 1 ,'. ' I II' f' 1 1 h ' tnl117S cor {:: ~~ Oi! ~l. 1 le 11 eee .&1 ty 0 t 1e e ep ant s 

~, , 
probofcis ~~ri ::~'S frcil1 the f110rtnefs of llis neck; the 
f110r!r:efs of tbc Leek 1S rendered neceffary by the 
,veight of the 11:~Jd. ,,7" ere \ve to enter into all ex. 
amination cl tf1e {L-ul111fC and anatolny of the probo
fc is i t[c 1 f) \\YC :hJl~ ~ d fce in ~ tonE 0 t the moIl: curio[ls 
ot all exal~lpl:.:.s oj ani~T111 l1:cchanifrrJ. The djfpofi. 
tio!l ot the 1'1 ! .. ~h.;iS an j fi br~3, for tIle p'lrpQfe, fir Il, of 
lcrln~ ng a long C drtilJg rnous pi pe; fecondJ}·, of con· 
t r ~ c tin g and 1 erg: he! 1 i r: t~ i 11 J 1 pip e; t h i r d 1 y, 0 f t urn i n g 
i tin eve r y d!!" ~' C f i ~' 11 ;.,t t I he \v i 11 () t the a 11 i mal; \v i t 11 
1 he fup(r~d,-:t ti.Jn, at the cnd, ot a H;,:rny produaion, 
(,t "bout llJC l(.ln~~th:;:l ! thicknefs of a finger, an\~ per
i 0 r n 1 i n;~ the () iIi ceo t a fin g e r, fo as tor i c k u p a {l r a \v 
j i'.-ji11 the groi1Ld; th~:' Ie propcrlies of the fame org-an, 

• - 1 1 . 1 . r • . I t- t L.U:f n icge t de i', ex i1 .. ; ~ t a ~ Pf.:C lille 11, n!-Jt 0I!}~ 0 ae· 
f;gn, (\\;~hiLh is a!tffleJ by tlle advautage,) but ot con
ft.inrn~te £H f, ~nd, (lS I rl1rty fay .. 01 elaborate prcpara .. 
t i G 11, i 11 • ace 0 i j ~ P 1 ! n! i 11 g t 11 Q 1 d ( fj g n . 

II. l'he-.11oo1~ in tLl(! '\v!ng ()f a bat, is firiClly a me .. 
cl1tlnical. ~nj, al[o, a £"O}JlI)/~IiI{lling conti ivance. f\t 
the anole ot its \\·ini.! tht'le is a bent cla\v, exaaiy in tl u . 

tIle forln (}f a hO(1k, by whi.:h the bat attaches itfelf to 
t11e {icl~s of reeks, ca:~Ycs, antI buildings, laying holll 
ot crevices., joinings, chinks, and Joughnetfes. ~t 
hooks itfcl t by this cla\.y ; rernains fufpendcd by tl'l1S 
110Jd; lJ1;.cs its f1:~ht from this poution : w hiell 9p(r. 
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ations compenfate for the decrepitude of its legs and 
tert. \\Titheut her hook, the bat \~rou]d be the nloil 
helplefs ot all animals. She can neither run upun 
her teet, nul' raife herffl! fJOnl tIle ground. 1"hcfe 
inabilities are made up to her by the conu'ivance in 
her \v i n g: and ill P I a c i n g a c I a w on t hat part t the 
Creator has deviated troln the analogy obferved ill 
winged aninlals. A fillgular dcfetl required a fjngu
Jar fnbfiitute. 

Ill. 1"he crane Kind are to live and reek tlleir food 
anl0ngfi the waters; yet, having 110 webb teet, are 
;l1capable of {\vimmillg. ']"0 n')ake lip for this defi
cienc:y, they are furnifhed with long legs for w?ding. 
()f long bills tor groping; or ufually \I~itll both. rrhiS 
is cOJ!lpe,!/iJtioll. But I think the true refleBion up
on the prc(ent in Hance is, flow every part of nature 
is tenanted by appropriate inhabitants. Not only is 
the fur face ot deep ,vaters peopl~d by numerous 
tribes of birds that fwim, but fuarlJles and fhalloW" 
pools are furnifhed with llardly lefs numerous tribes. 
oi hirds that wade. 

1 V. Tbe comrnon IJarrot has, in the flrutlure of 
its beak, both an inconveniency, and a COJl1I'f1!/atlon. 
for it. When I f peak of an inconveniency, 1 ha\~e a 
vie\v to a dilcnllna V\7bich frequently occurs in the 
""orks ot nature, viz. that the peculiarity of firuElure 
by which an organ is made to anfwcr one purpofe, 
neceffurily unfits it for fOlne ot1ler purpo[e. This il 
the cafe before us. "fhe upper bill ot the parrot is f() 

mue11 hooked, and fo much overlaps the lo\ver, that, 
if, as in other birds, the lower chap alone had m()tion, 
the bird could fcarceJy gape wide enough to receive 
its food: yet tl1is hook and overlapping of the bill 
could not be fpared, for it torms the very infirument 
by which the bird clinlbs: to fay nothing of the ufe 
which it makes of it in breaking nuts, and the hard 
IubUances upon which it teeds. };low tllelefore b~ 

Rz 
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nature provided for the opening of this occ1uded 
tnouth ? By making the upper chap moveable, as 
well as the lower. In moll birds the upper chap is 
connecied, and Inakes but one piece. \\~ith the fkul1 ; 
but in the p;,u rot, the upper chap is joined to the bon\.! 
()f the head by a flrong membrane, placed on each 
iide ot it, \\-'hich lifts and de?rclTes it at pleafure.* 

V. The Jpider's 71)tb 1S a cOlll/Jcl!/latilJg cuntl ivancc. 
Ffhe fpider lircs upon flics, \\'ithout wings to plUrl~C 
thenl ; a ca fe, one \vould have thought, of {~reat d. t .. 
licuhy, yet P! o\'~ded tor; and provided for by a rc
!l.,urcc, \vhich no {lrat~lgetJJ, no t'ffoit of the anirnd). 
could ha';c produced, had not b, th its e~ttrn~d a~l(1 
illtern~l flruttuft! been fpccificall}' adapted to the 
\."ptratltHl. 

\' I. 1 n man y r pee i e s 0 fin f e 8 s the eye is fi xed ; 
2nd confequently without the pOYlCr of turning th·~ 
Fupi 1 to l he 01 j e8. 'l~his ~~reCl t dei eel is ho\veve .. 
perfeBiy (OlnlJC1!/lited,· dfHl by a In' c~'Gni[n \vhi\.·rl 
we ihould fldt fufI:efl. 1"bc e\'c is a lllult£:)lvin" , ,. n 
g ~ a r S; \tv i l hal ell f{! i \) uk; n gin eve r y d ire tl i 0 H t a!! d 
catc hinq every ub ieEf. Bv 'v hich n}Cdn~. al h~)u.p h 

II - J i I .) 

the oro of the tye be nation~try, the 5(:ld ot vifiCill 1$ 
1 1 (t 1 1" I a S a m P e ~ s t 1.1 t "r () t (i n raT": J ~t "1 :'1 ! s· an ( 1 ~ 1" , f .", rr' .' j", .' I .. • C-I I (.4" U ~ • ~ \. ~ . t _ ." J A ,_ • "- V a J... J . ..c J,' 

ed on e \~crv L.j~~. '\ \.' hen tti s L: tt i(:e \vol.k \'\' 6~ ti I it 
obfcrvcd, the nJuItiplicity and rninutrnefs of the L.,r
faces n: u a ltaye added to 1 be f urp ri [e ot t iH! ~.11 [L'n\ Ci y. 
i\d",ms tells us, that fOl;rt~en h~lldrcd of the refictlid
tions have bLtIl counted ia the t\VO eyc~ ul d drone 
bee. 

In other cafes, the C01J2pelyalioll is f lll!cted, by the 
number an~·l pofition ot Uie eyes thclnf'elves. rfhe 
fpider has eight eyes, mounted upon different parts of 
the llead, t~.vo in front, t\\'O ill the top of ,be head, t\~O 
on each fid~. There eyes are without motion; but, 
by their fituation, fuited to comprellend every view, 

.. G" J rm ~ t'-l'''' lI..' '" t }T" 11 V 1 .... "'" 1 ... J ..... ~ .• .1 d". _In: • ..,. v. p .• , ..... 
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,vhich the \vants or fafcty of the animal render it 
necefldfv f()r it to take. 

VII. The Nletnoirs tor the Natural Hillary ot Ani. 
Inals, publifhed by the French Academy, A. D. 1687, 
furl1ilh us with fonle curious particulars in the e}~e of 
a camel ion. Inflead of two eyelids it is covered by an 
eyelid \vith a hole in it. "fhis fingular firutlure ap
pears to he COllzptl.zjatory, and to anf\ver to [orne otllcr 
fillgulc1rilies in the {hape of the animal. rfhc neck of 
Ih~ calnelion is inflexible. 1'0 make up for this, the 
eye is 10 pronlinent, as that more than hell t of the blll 
itands out 01 the head. fiy nleans of which extraor. 
dinar), projection, the pupi l ot the eye can be carrierl 
by the Inufcles in every di,Yeaion, and is capable of • 
being pointed towJrds every objeB'. But then [0 
unu(ual an expofure ot the glohe of the eye, req uircs 
tor its J u b ric i t y and de ten c e , a OJ or e th a n or d 1 U a ry 
protcftion ot eyelid, as well as more than ordinary 
fupply 0 f nlol {t ure; yet the rnotion 0 t an eyel id , 
fOfUH:d (H:cor~:illg to the ~Olnln~n con flr ul.:1 ion, \\'ould 
be i 11] P e de d, a ~ it 1h 0 U 1 d fee rn , by the con vex i t y 0 f 
the organ. "f'hc aptorture in the lid meets this diffi. 
culty. 11 enabies the anirn~l to keep the prine;p;.!} 
part of the furtace or the eye u nder cu\'(~r, and to pre
fr.:rvc it in a due Hate of humidiry, without Ihutting 
out the light; or without perfollning every 1110111ent 
ani t lit ali 0 n , \\' b i c h , it is pro L d b 1 c:-, \V 0 U 1 d be nl 0 Ie 
laboriDus to this anitnal ,ban to olhers. 

V 11.1. In duother animal, and in an?thcr pa~t of 
1 be an lITl dIre co n 0 rn v, the fa me 1\ len 10 II S de fer 1 be a 
Dl0ft relna} ka~le ji;l!Jtitulion. l~he redder will J c
mernber \\"h::lt v. c hdve alre(Hly obferved cOllcclniug 
the lnttjlilla/ can.t! ; t1jdf its length, fo nliJIlY tirncs 
exceedulg that 01 tile bady, pr01J1utes tht eX!i dclion of 
the chyle ~'roln the a!inl~nt, L}" gIV!ng rOUill for the 
lacteal \'cLlels to aU upon l'i througn a grc,ucr [pace. 
1"'hi5 long intefiine, \vher~ver it o(;cu.rs. is, iJ.l0ther 
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animal~t difpofeJ in the abdomen irotn fide to fide in 
returning folds. But, in the animal now under our 
notice, the Inatter is managed other\vife. The fame 
intention is mechanically effeauated; but by a me. 
cllanifm of a different kind. The animal ot \vbich I 
fpeak., is an amphibious quadruped, which our au. 
thors call tIle alopecias, or fea .. fox. The in te !line i'S 
ftraight from one end to the other: but in this ilraigllt, 
and con[equently, {hort inteftine. is a winding, cork. 
fcrew, fpiral paCfage, through which, the fo~d, not 
without feveral circumvolutions, and in faa by a lon~ 
route, is conduEled to itg exit. Here the fhortnefs ot 
t~e gut is cOlnpenJated by the obliquity of tIle perfora
tlon. 

IX. But the ,~rorks of the Deity are known by 
expedients. \\lhere we fhould look for abfolute 
deilitution ; where we can reckon up nothing but, 
wants; fome contrivance al\vays con1CS in to fupply 
the privation. A jizail, without wing~, feet, or thread, 
climbs up the ftaJks of plants, by th\~ fole aid of a 
vifcid humour difcharged froID her [kin. She ad .. 
heres to the fien1s, leaves, and fruits \l~ plants, by 
means of a flicking plaifler. A mu/c/e, which Inlght 
feern, by its helpleifnef:;, to lie at the tnercy of eyery 
wave that went over it~ has the fiGgu)ar po,ver of 
fpinning {lrong, tendinous threads, by which !he 
moors her {hell to roc ks and tim bers. A cochle, on 
tlle contrary, by tneans of its iliff tongne, works tor 
itfel f a fhelter in the [and. l~he provilions of nature 
extend to cafes the moil. defperatc. A lo~jter, has a 
difficulty in its conflitution fo great, that one could 
hardly conjecture belore hand ho\'V nature would dif. 
pore ot it. In moO: animals, the {kin grows with their 
growth. If, inilead of a foft {kin, there be a fheH, 
iiill it admits ot a .gradual enlargement. If the {hell, 
as in the tortoife~ confi fi ot feveral pieces, the accef. 
ion ot fubilance is made ~t the Jutures. Bival,. 
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:!hells gru\~ bigger by receiving an accretion at their 
e J g e: i { i s the j a In e wit h f pi r a I fh ells at the i r m 0 u t h. 
The (illlplicity of their form adnlits of this. But the 
lobner's fljell being app I ied to the limb:; ot the body, 
as \vell as to the body itfelf, allo\vs not of either of the 
nlodes of gro~vlh \vhich are ohfcrved to take place in 
other {hells. Its hardnefs refiils expanfion; and its 
cOIDp!exity renders it incapable ot increafing its fize 
by addition of [ubflance to its edge. How then ,vas 
the grO\vtll of the lobfler to be provided tor? \tVas 
rOOln to be made for it in the old {hell, or was it to be 
fuccefIively fitted with new ones? 1f a change of 
/hell become nece{fary, how was tIle Johner to extri. 
cate hilnfclf from hIs prefent confinelnent ? How 
,vas he to uncafe his buckler, or draw his legs out of 
his boots? 1"he procefs, which fifhermen have ob. 
ferved to take place, is as follows. At certain fea. 
fons, the Ihell ot the lobfler grows foft; the ani111al 
fwells its body; the fearns open, and the claws burfl 
at the joints. When the Chell is thus oecome loofe 
upon the body, the anitnaltnakes a fecoud eff.»)"t, aHd 
by a tremu Jous, fpafn10dic motion, ca fls it oft: III 
this flate the liberated, but defencelc!s lifh, retires 
into boles in the rock. The releafed body no\\' rud
denly pufhcs its ~rowth. In C!bout eight-ancl- fOlty 
buuls, a Irefh COllClf'tion of humour upon the furf"ace, 
i. e. a new (hen, is forlned, adapted in every part to 
the incrcclfed dimenfions of the anin]al. 1"his \von .. 
dcrf u 1 l~Hlfation is repeated every year. 

I t there be ilTI puted defeBs \yi t bout com pen ration, 
I lh,jldd {t:[petJ that they ,,'ere cictct1s only in ap
fCJrance. 'l~hus, the body 01 the jlotlz has otten been 
r f' p r oa c he d fo r the now n e fs (l r it:., 111 ot jon s, w hie h has 
~eel1 attributed to an iHlperieEtion in the rOt mativll ot 
ItS lim bs. But it ough t to be oofer\'ed, that it is this 
i1u.wnefs, which alone fufpends the voracity of the 
anlmal. He fans durin~ hi~ migrati')n froID oue tree 
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to another; and this faft may be neceffary fot the 
relief of his overcharged veUels, as well as to allow 
tinle for the concoaion of the mars of coal' fe and 
hard food \vhich he has taken into his Ilomach.
The tardinefs of his pace feclns to have rei"elence to 
the capacity of his organs, and to llis propenlities 
witl1 refpeEl to food: i. e. is calculated to counter. 
as: the effett& of repletion. 

Or there may be cafes, in ""llich a defeEl: is artifi. 
cia), and compenfated by the very caufe which pro
duces it. '"rhus the Jf/zeep, in the domellicated ft3tC 
in which \ve fee it, is defiitute oi the ordinary means 
ot defence or efcape ; is incapable eitller of refi fiance 
or flight. But tllis is not [0 with the wild animal. 
The natural {beep is fwift and active; and, if it lore 
their qualities when it cOlnes under the fubjetlion of 
man, the lofs is compenfated by his proteaion, Per
haps there is no fpecies of quadrupeds wllatever, 
lvhich fuffer [0 little as tllis does, from the depreda
tion of an i rnals of prey. 

For the fake of making our meaning- better under. 
flood, we have confidered this bufinefs 01 compenfa
tion under certain parti(ularities of con llitution, in 
""llich it appears to be lnOn confpicuous. This view 
of the fu bjett neceifari ly 1 i rni ts the in n ,!!1('es to fi !1gle 
fpecies ot" animals. But there are con1penfations, 
ptrhaps, not lefs certain, which extend over large 
cIa {fes, and to large portions, ot' I ivi ng nature. 

I. In quadrupeds, the deficiency ot teeth is 
ufually cOlnjlJel!-/atell by the taell tty of ru tlli nation. 
The £beep, deer, and dX tl ibe, are without fore teeth 
in the upper ja\v. Thefe ruminate. 'I-'he horfe and 
afs are iurniOlcd with teeth in the upper jJ,\,T, Clnd l~O 
not runlinate. In the torlner c lars the grafs and hay 
defcencl into the tlolllach, nearly in tIle {tate in \vhich 
they are cfllpped in the pailure, or gatltcred fr0l11 the 
bundle. In the fionlach they are roi tened by the gar-
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tric jui(e, Wl1icll in there animals is unufuall\· cO'Ji. 
ous. Thus J()hened~ and rendered tender, they ~re 
returned d fecond time to the a8ion of the mouth, 
where the grinding teeth c0!11plete at their leifure the 
trituration \\' hich is n~cefrdI v, bu t w b i C:1 \\'C!S be fore 
left imperfeEt. I fJY the trituration \\·bich i3 neceila. 
ry; for it appears tronl experiments t;~(~t the gaftric 
fl u i dot ill C!? r ~ fl.} rex a 111 pIe, has no e ~~ £1 i n dig ~ n
ing plants, unlefs they have been previoufly nlafli. 
cated; thlt it on ly produces a flight maceration, 
nearly a3 common ,vater \vuuld do in a 1ike degree 
ot heat: but that, ~\7 hen once vegetables are red ~c
ed to pieces hy mafiication, the fluid then exerts up
on thern its fpecific operation. Its fifO: effett is to 

foften theIn, and to de firov thei. natllral conn flency : 
it then gOt~S 011 to dif[Jlv"c tbern; not fparing ev'erl 

the t(_'Ug!lC il parts, fue h as t he nerves ot the le(1ve~. *' 
I think it very pfohable th;lt th~ gratjfi~Jtion aH() 

of the an~~nal is rl:nc\vco and pr(\~onged by o~his facuI .. 
ty. Sherp, dCCJr, and oxen, a?peaf to be in a {late of 
e nj IJy n1 en t w h i I ft they are c t e win g tIle ell d. It is 
then, perhaps, that they bell relilb their tood. 

I I . 1 n b i r d s, the co JJZ t e njl at ion is n i 11 mere fi ri k 1 n CT • Job 
Thev ha,·e no teeth at all. ,,;' hat ha,,"c tilev then to 
Jnake up for this revere want? I fp~a~ of "gralnini
v()~OUS and herbivorous birds; fnch as common fow15 t 

turkeys. d\lCk~, geefe, pigeo:1s, l~C. for it is concern
ing thefe alone that the queHi\.-'n need be afked. All 
there are furniG,- J \\71th a pecu!iar aut! olofl po\verful 
rnufcle, called the gizzo,od; the inner coat of which 
is fitted up \vith rough pl~its. \\'11ich, by a flr(J!1g fr!c
ticn againll one another, hreak and grind the hard 
aliment, as cifc&ually, and by the fame mechanical 
aEiion, as a ccff~ .. mill \oVould do. It has been proved 
by tlJe moft correa experiments, that the eaitric juice 

• Spal. Ditr. III. fec. ell. 
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oft here b! r ~ s \v i n 11 0 top era t cup 0 nth r f 1? Ii r (: f". r J in· 
• t) , 

not even vJhen ioftcnfd bv' water or macerated in the 
crop. Therefore ,,·-ithout a grinding tnachine within 
its body; without the trituration of the gizz'-:!rd; a 
chicken \\youjd hJ\'e Har\'ed upon a beap of co: [;. 
YYet \\'!l)' illOU!d a bi~l and a gizzard go toge!her ? 
'\/11v fhoald a gizza. d never be found \\'here thele 
Clrc tceth ? 

Nor does the r::zzard bclor.g to bildS as fuch. A 
gizzard is not found in bilds of prey. Tlteir tood re
quires not to be ground do\yn in a mill. T'he com. 
penfatory contrivance goes no {urther than the Ilecef
fity. In both claffes ot birds, ho,vcver, the digcfiive 
organ within the body, b.?ars a {tria and lnecbanical 
relation to the exter!Ltl inilrumcnts fer procuring 
food. "fhe f0lt InCITJbranOllS fiomach, accunlpanies 
the h()o]~ed, notched, beak; the {]lort, mufculal' legs; 
the firong~ {harp .. crooked talons; the cartilafginous 
ftorn~ch, attends th,lt co;}fOrrr~ittiun of biil and toes, 
whicl~ rellrains the bild to the picking of feeds or 
the cropping of plants. 

Ill. But to proceed with our (O'17l~tn/iltiolls. A 
yery numerous Cind conlprehenfi".~e tribe ot tcrreftrial 
Cl nimals are entire 1}' \v;.lhout feet; } et IOCOl110ti vc ; 
ano, in a very confiderable de.grce. f\vift.in their 010-

t ion. I·I 0 \\1 .. is the (1.: a 11 t f!J' j t ~ t c (\ po- pen fa ted ? It is 
Done by the difpofition of 1he n)pfcles and fibre, of 
the t run k. I n con [e que nee 0 t t "11 e j u it co 11 oc at ion, 
and by rneans of tlte joint action of Jongitudinal and 
annular fibres, that is to fay, of HI ings and rings, the 
body arid train of r~pti Jes are ~3p.1ble of being recip
locally lliortcned and lengthened, dra,vn up and 
firetched cut. "fhe rrfult of tIllS i~clion is a progref ... 
fi v c, and, in {() nl e c a f e s, a rap i d rn ov e In en t 0 f the 
w hole body, in any direEiion to \\1 bich the w ill of tl1e 
anlnlal detern~ incs it. 1"he lnedncfi creature is a 
col!c8ion of \\ ondcrs. The play of the rings in aa 
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·arllz a laOr7Jl, as it craw Is ; the undulatory motion prop
a,'ated along the body; the beards or prickles, widI 
w"hich the ~nnllli 3re artned, and Wllich the animal 
can eitber {hut up clore to its bociy, or let out to lay 
hold of the roughneffes ot the furface upon which it 
creeps; and, the power arifing from all there, of 
changing its place and pofition, affords, when com
pared \vith the proviGons for motion in other animals, 
proofs ot new and appropriclte nlechaniftn. Suppofe 
that we had never [cen an animal move upon the 
ground without feet, and that the probletTI was, l11U[

cular aEiion, i. e. reciprocal contratlion and relaxa
tion being given, to defcribe how ruch an animal 
might be confiruEled, capable of voluntarily chang
ing place. Something, perhaps, like the organiza
tion of repti les, tnight have been hit upon by the in
genuity ot an arti it ; or nlight have been exhi hited 
in an automaton, by the combination of fprin~s, fpiral 
wires, and ringlets: but to the folution of the prob
lem would not be denied, furely, the praife at inven
tion and of fuccefsful thought; leaft of all could it 
ever be ql1cfiioned, \vhether intelligence had beell 
employed about it, or not. 

---- ---------
CHAPTER X\TII. 

THE RELATION OF ANIM,A-TED BODIES TO 
INANIMATE NATURE. 

\i\T E have already confidered rdation, and under 
ddferent views; but it was the relation ot parts to 
~arts, of the parts of an animal to other parts of the 
idIne anima], or 01 another individual of the fame 
fpecies • 
. But the bodies of anima1s hold, in their confiitu. 

tlon and properties, a clofe and important relation til 
S 
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nltures altogether external to their own; to inanimate 
ill h II an c e s , and tot h e f pee i fi c qua lit i e S 0 f the [e, e. g. 
they /told a.flriEl relation to the elements by which they 
are./urrounded. 

I. Can i! be dou.bted, wheth~r the W~ill/JS oJ birds 
bear a relation to aIr, and the fins of jijlz to water?' 
l"'hey are inftruments of motion, kverally fuited to 
the properties of the mediuln in which the motion is 
to be performed: which properties are different. 
\\'as not this difference contenlplated, when the in
:Hrulnents were differently conilituted ? 

II. The flru8ure of the animal ear depends for its 
ufe not limply upon being furrounded by a fluid, but 
upon the [pecifie nature of thdt fluid. Every fluid 
,yould not ferve: its particles IDUft repel one anoth. 
er; it mull form an elaflic medium: tor it is by the 
fucceffive pulfes of )uch a medium, that tlle undula
tions excited by the founding body are carried to the 
organ; that a (,olnmunic~tjon is formed between the 
objea and the fenfe; ,,,,hlCh mull be done, before the 
internal machiner}~ of the ear, fubtile as it is, can act 
at all. 

III. The organs of fpeech, and voice, and refpira .. 
lion, are, no lefs than 111e ear, indebted, tor the fuccefs 
of their operation, to the peculia!· qualitie~ of the fluid, 
in \vhicll the animal is imlYlerfed. rl'bey, therefore, 
as \\' ell as the ear, are c () n fl i 1 u t cd up 0 nth e f up po fi t i on 
oi fuch a fluid, i. e. of a flUId WIth fuch particular 
properties, being always prelcnt. Change the prop
erties ot the fluici, and the organ cannot act: change 
tI1e organ, and the properties of the fluid \vould be 
10ft. 'I'he tlruttulc therefore of our organs, and the 
properties of our atnlofphere, are [Hade tor one anoth. 
er Nor does it alter the relation, \\?hcther you al. 
ledge the org.~n to be made for the clement .. (which 
feems the moll natural \vay of confidering it,) or the 
element' as prepared for the organ. 



TO INANI~11\TE NATURE. 203 

IV. But there is another fluid y.virrJ which ""e haye 
to do; "tith properties of its own; \vith la,,,"s of act .. 
ing. ?nd of being atled upon, totd!ly ~iffcrcnt~ 1'rol:1 
thofe of air or ,vater :-alJd th;}t IS light. 101111$ 
new, t his fi n gu 1 are 1 e In e n t; to q l) a 11 t i fS per f e a ) r p ~
culiar, perfc~}Iy diflinEl: and rernote from the qualI
ties of any other fub liance \vith \v hich \\"e are ac
quainted,. ~n organ is adapte~, an inftrument is cor-: 
realy adjufled, not lefs peculIar alnong{l the part~ of 
the body, not lefs fingu]ar in its form, and, in the 
fubfiance of \vhich it is compofed, not lefs relnote 
from the materials, the model, and the analogy of any 
other part of the aninlal frame, than the .element, to 
which it relates, is fpecific amidfl the fubftances witll 
which we converfe. If thi~ does not prove appru
priation, I defire to know what would prove it. 

Yet the element of light and the organ of vilion, 
however related in their office and ufe, have no con. 
nexion whatever in their original. The action of 
rays of light upon the furtaces ot animals has no ten
dency to breed eyes in their heads. 'The fun might 
lhine for ever upon living bodies \vithoill the fma}jc!l 
approach towards producing the fenfe of fight. On 
the other hand alfo, the anilnal eye does not generate 
or emit light. 

V. Throughout the univerfe there is a wondel ful 
proportiolllng' ot one thing to another. The fizc of 
anirnals, of the human animal efpecially, when con
fid~red with refpeB: t~ oth~r ~nima)s, or to the plants 
whIch grow around him, IS fuch, as a regard to Ilis 
conveniency would have pointed out. A giant or a 
pigmy could not have milked goats, reaped cern, or 
mowed grars; \ve may add, could not have rode a 
horfe, trained a vine, fhorn a fheep, with the fame 
bodily cafe as we do, it at all. A piglny would hav'e 
been loft amongft ruOles, or carried off by bird5 oJ 
pIey. 
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It may be mentioned like\\,ife, that, the model and 
the materials of the human body being \vhat they are, 
a mnch greater bulk \vouJd 11ave broken dO\\7n by its 
own \veight. The perfons of men, \vho much ex. 
€eed the ordinary nature, betray this tendency. 

VI. Again; and \vhich includes a vall variety of 
particulars, and thofe of the greateR import'lnce. how 
clore is the .juitabltn~/s of the earth and ft:a to their 
feveraJ inhabitants; and of thefe inhabitants to the 
places of their appointed refidence ? 

Take the earth as it is; and confider the corre. 
fpondcncy of the powers of its inhabitants \vitll the 
properties and condition ot tIle foil which they tread. 
Take the inhabitants as they are; and confider the 
fubfiances which the earth yields for their ufe. They 
can fcratel1 its furface, and its furfac~ fupplies all 
which they want. This is the length of their facul
ties; and fuch is the conllitution of the globe, and 
their o\vn, that this is fufIicient for all their occafionR. 

\Vhen we pars frorr~ the earth to thefla, from land 
to water, we pars ,through a great change; but an 
adequate change accomp~nies us of animal forms and 
functions, of anirnal capacities and wants, fo that cor
refpondency remdins. rrhe earth in its nature is very 
different trom the fea, and the fea trom the earth; 
bth one accords with its inhabitants, as exaaly as the 
other. 

" V II. The Ian relation of this kind \vhich I {hall 
mention is that of fleep to night. And it appears to 
me to be a relation \vhich was exprefsly intended. 
Two points are manifefl: firfl, tl~at tIle ~nima). tra.mc 
requires fleep; fecondly, that nIght brIngs with It a 
ftlence, and a cefIation- of aaivity, which allows of 
:lJeep being taken without interruption, and without 
lofs. Anilnal exiflencc is made up of aflion and 
number: nature has provided for each. An animal, 
which flood not in need of reU, would always live in 
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day-light~ An animal, \\'hich, though made for ac. 
tion, and delighting' in aaion, mu {l have its {lrength 
repJircd by fleep, Ineets by its con n i tution the returng 
ot day and ni~ht. In the hurnan fpecies, for infiance, 
,vere the buflJe, the 1abour, th.e n10tion ot life, up
held by the confiant pre{ence of light, fleep could 
r.ot be enjoyed \·\'ithout being dillurbed by noire, and 
\\'ithout expenee 01' that time, which the eagernefs of 
private intere£l 'VOll Id not contented ly refign. It is 
happy therefore for this part at the creation, I mean 
that It is conforrnabJe to the frame and wants of their 
.confiitu,ion, that nature, by the \"ery difpofition of 
her eleluents, has comnlanded, as it ,verc, and impof
ed upon them, at moderate intervals, a g(~llcl'al inter
millien of their toils, their o(.cupation~t and purfuits. 

But it is not for Inan, either folel}" or prine ipall y. 
that night is tnade. In feriar, but lefs perverted na
tures, tafle its folace, and expect its return, ,vith great
er exaljnefs and advantage than he does. ~-I have of
ten obferved, and never obferved but to adnlire, the 
fatistatlion no lefs than the regularity, witll which the 
greateR part of th.e irrational \\'orld yield to this foft 
necefIity, this grateful viciffitude; how cOllliortabl)-, 
the birds of the air, for example, addrefs themfelves 
to the repofe ot the evening; with wllat alertne[s they 
refume the a8ivity of the day. 

Nor does it difturb our argument to confers, that 
certain fpecies ot' ~ilimdls are in motion during the 
night, and at refi in the day. With refpect even to 
them it is Hill true, that there is a change of condi. 
tion ill the animal, and an external change correr .. 
ponding witl1 it There is {till the relation, though 
inverted. The faa is, that the repofe ot other ani
mals fets there at liberty, and invites them to theif' 
food or their fport. 

It the relation ot fleep to niglzt, and, in forne in .. 
fiances, its converfe, be leal, we cannot ffflett with .. 

. S ~ 
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out amazement upon the extent tu which it carries us . 
. Day and night arc things clofe to us: the chancre ap
plies imm::-diately to our fenfations : of illl the "pha-. 
nomena of nature, it is the moll familiar to OUf ex
perience: but, in its caufe, it belongs to the great 
motions which are palling in the heavens. Whilft 
the earth glides round her ax Ie, {he mini Hers to the 
alternate neceffities of the animals d\t\telling upon her 
furface, at the fame time that fhe obeys the influence 
of thofe attraaions, which regulate the order of many 
thoufand vvorlds. rfhp. relat~on therefore at n ~ep to 
night, is the relation ot tIle inhabitants ot the earth to 
the rotation of their globe; probably it is more: it is 
a relation to the f)-'fietn, of which that globe is a part; 
and, Hin further, to the congregation of fy Gems, of 
which theirs is only one. If this account be true, it 
conneEls the meaneR individual \vith the uni\yerfe 
itfelf ; a cllicken rooflillg- upon its perch, \~ith the 
fpheres revolving in the firlnament. 

But if anyone objea to our reprefentation, that 
the fucceffion of day and nigllt~ or the rotation of the 
earth upon which it depends, is not refolvible into 
central attraEtion, \ve '~111 refer him to that which 
certainly is-to the change ot the feafons9 Nov, the 
con fiitutio() of animals fu fcepti ble of torpor, bears a 
relation to winter, fitnilar to tbat which fleep bears to 
night. Againfi not only the cold, but the want of 
food, which the approach of winter induces, the pre .. 
ferverof the world has provided, in many animals by 
migration, in many others by tOI pot. As one ex~m
pIe out ot a thoufand, the bat, it it did not lleep 
through the winter, muft: have flarved, as the Illoths 
and fl)'ing infeRs, upon ~Yhich it feeJs, difappear. 
But tlle tranfition from fuU'mer to y.·inter carl ies us 
into the very midlt of p11yfical afironorny, that is to 
fay, into the nlidft of thofe laws "'9hich govern the 
{olaf fyftem at leaR, and probabl}? all the heavenly 
bodies. 
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CHAP1"'ER XVIII. 

INSTINCTS. 

THE onter may not be very obviom, by which I 
place i?!fil·ilC7.f next to relations. But I confider theln 
as d f pecies of rela.tion. 1-" hey contribute, along with 
the ani rnal O} g~ni zation, to a joint effetl, in w hie h 
view they arc related to that organiZc.llion. In many 
cafes they refer frorn one animal to another animaJ ; 
and, \vhen this is the cafe, become U.-iElly relations 
in a fecond point ot view. 

An 1 N STI NeT is a propenfity, prior to experience, 
and inrlependent ot inft[uttion.. We contend, that it 
is by inilin/:1 tl1at the [exes of animals feek each orh .. 
cr; that anitnals cherifh their offspl ing; that the 
young quadruped is direRed to the teat ot its dam; 
that birds build their neils, and brood with fo mue}) 
patience upon their eggs; that infeEls, \\1 hich do not 
fit upon their eggs, depofit them in thofe particular 
fituations, in \'V bich the young, when hatched, find 
their appropriate food; that it is infiinEt, \vhich car. 
I ics the [almon, and forne other nih, out of the fea 
into rivers, for the purpo{e at f}lcdding their fpawn 
in f relh water. 

\Ve may feleEl out of tlziJ cata10gue the incubation 
of eggs. I entertain no doubt, but that a couple ot 
fp41rr-U"'s hatched in an oven, and kept feparate from 
the reft of their fpecies, would proceed as other fpar
rows do, in evelY office \\,hich related to the produc
tion and pre[crvation of their brood. Affuming this 
faEt, the thing is inexplicable upon any other hypo
thefi" than th;}t of an infiinct, impreiIed upon the 
conHitution of the Gnimal. r~or, fifO, what fhould in
<luce the temale bird to prepare J ne H hefore file Jal's 
her eg.gs r It i~ in vain to fuppofe her to be poIlelled 
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of the faculty of reafoning; for no reafoning wilt 
reach the cafe. The fullnefs or dillen-lion which {he 
might feel ill a particular part of her body, from the 
growth and folidity of the egg within her, could not 
pollibly inform her, that {he was about to produce 
fonlcthing, which, when produced, was to be preferv
ed and taken care of. Prior to experience, there was 
nothing to lead to this inference, or to this fufpicion. 
The analogy \\~as all again!l it; for, in every other 
infiance, wllat iITued from the body was caft out and 
rejeEled. 

But, fecondly, let us fuppofe fhe egg to be produc
ed into day : How {hou Id birds know that their eggs 
(ontain their young? There is nothing either in the 
afpeCt, or in the internal compofition of all egg, 
,vhich could lead even the Ino!! daring imagination 
to a conjeEt ure, that ~t \o\Tas hereafter to turn out, from 
11nder its thell, a living perfca bird. 1'he form of 
the egg bears not the rudiments of a refemblance to 
that of the bird. lnfpecling its contents, we find frill 
Itfs rearon, if poffible, to look for the refult which ac
tually takes place. If we fhould go fo far, as, from 
the appearance of order and diflintlion in the difpo
fition of the liquid fubfiances which we noticed in 
the egg, to gue[s that it might be defigned for the 
abode and nutriment of an animal, (which would be 
a very bold hypothefis,) vwe fhould expea a tadpole 
dabbJing in the ilirne, lIJuch rather than a dry, wing
ed, feathered creature; a compound of parts and 
properties impoffible to be ufed in a {late of confine. 
ment ill the egg, and bearing no conceivable relation. 
either in quality or materia), to any thIng obferved in 
it. Fronl the white ot aG eg~, \vould anyone look 
for the teather ot a goldfinch? or expel:t trom a urn .. 
pIe unitorn1 mucilage, the moit complicated ot all 
machines, the Inoit diverfified of all collt!t:tion~ ot 
iub.ftances? .Nor wo,uld the procers 01 illcubationt 
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for fome time at leafl, lead us to [urpea the event.
Who that fa\v red flreRks, fuooting in ... the fine mem
bran e \v hie h d i v ide s the \" hit e i fO In the yo I k, \V OU 1 d 
fuppofe that thefe \v~e~e about ~o become bo~es and 
lilnbs? \Vho, th~t elpled two dlfcoloured pOInts firft 
making the;r appearance in the cicatrjx, would have 
had the courage to prerliEl, that there points \vere to 
grow into the heart and head ot a bird? It is difficult 
to firip the mind of its experience. It is difficult to 
refufcitc1te furprife, w hen fa miliarity has once laid the 
fentiment afleep. But could \\re forget all that we 
know, and which our fpdrrows never knew, about 
oviparous generation; could we dive!l ourfelves of 
every information, but what we derived from reafon
ing upon the appearances or quality ditcovered in the 
objects prefented to us, I aln convinced that Harle
quin cOIning out of an egg upon the ftage, is not Jnore 
allan! {h ing to a child, than the hate hing of a chicken 
both \VOU IJ be, and ought to be, to a philofopher. 

But adnlit the [parrow by forne means te, know, 
that \vithin that egg was concealed the principle of a 
future bird, from what chymi ft was {he to learn, that 
u'armth \vas necelfdry to ufi ng it to maturity, or that 
the degree at \varn1th, impar1ed by the temperature ot 
her own body, was the degree required? 

1"0 Cuppafe, therefore, that the te111ale bird aEls in 
this procef~ from a fagacity and re~ron ot her o\vn, is 
to fuppofe her to arrive at conclufions, which there 
are no prelnifes to juilify. It our [parrow, fitting up-
0n her eggs, expeEt young fpaiTu~'s to come out of 
them. the forms, I will venture to fay, a wild and ex
travagant expetlation, in oppofition to prefent ap
pearances, and to probability. She mllll have pene
t~ated into the order of nature, further tIlan any tacul. 
tIes of ours will carry us: and it hath been \yell ob
ferved, that this deep fagacity, if it be fdgacity, fub. 
fi Us in conjunaion with great fiupidity. even in rela. 
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tion to the fame fubjea. "A chymical operation," 
fays Addifon, "could not be fullowed 'A?ith greater 
.rt or diligence, than is feen in hatching a chicken: 
yet is tIle pracefs carried on \-vithout the leaft glinl
mering of thought or common fenfe. The hen \vill 
mifiake a piece of chalk for an egg; is infenfible of 
the increafe or diminution of their number; does not 
difiinguifh between her o\vn, and thofe ot another 
fpecies; is frightened when l'er fuppofititious breed of 
ducklings take the water." 

But it will be faid, that what rea[on could not do 
for tIle bird, obfervation, or in firuttion, or tradition 
might. Now if it be true, that a couple of fparrows 
brought up from the firft in a {tate of fepclration from 
all otller birds, \vould build their ne a, and Jrood up
on .heir eggs, then there is an end l)f this folution.·
\\'hat can be the traditionary kno\vledge ot a chick
en hatched in an oven? 

Of young birds taken in their n~!l8, a few fpecies 
breed, when kept in cages; and they '.vhich do fa, 
build their nefis nearly in the [alne rrlanner as in the 
wild flate, and fit upon their eggs. This is fuHicient 
to prove an inflinEl, without havir.g recourfe to ex
pel ilIlcnts upon birds, hatc:hed by artific iaI heat, ana 
deprived, from their birth, of all COITltn un lCdtion with 
their fpecies: tor we can hardly bring ·ourfclves to 
believe, that the parent bird inforlned her unfledged 
pupil 01 the hi nory ot her gcftation, her timely pre .. 
paration of a neft, her exclufIon of the eggs, her long 
incubation, and of the joytul eruption at L~tfi of her 
expected off~pring: al1 \vhich the bird in the cage 
mull have learnt in her infancy, it we refolve he,: 
condu8 into inJlitution. 

U nlers we \\"ill rather fllppofe that fhe rer'emhers 
her own efcape from the egg; had attentively obferv. 
ed the confornlation at the Ileft in which {he \vas 
Jlurtured j and had treafured up her remar ks for fu-
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ture imitation. Which is not only extremely im
probd?le, (for who tl~at fees a brood ot c~llow birds 
in thelr nell, can belIeve that they are taktng a plan 
of their habitation?) but leaves unaccounted for, one 
principal part of the difficulty, "the preparation ot 
the nr 11 before the lay inJ~ C)f the eg~." This fhe could 
not gain from obfervation in her infancy. 

It is rctnarkable alfo, that the hen fits upon eggs, 
which {he 11as laid without any communication with 
the male; and which are therefore nece!farily unfruit. 
ful. That fecret {he is not let into. Yet, if incuba
tion had been a fubjeEl of infiruElion or of tradition, 
it lhould feem that this difiinaion \vouJd have formed 
part ot the lelfon: ,vhereas the infilncl of nature is 
calculated for a nate at nature; the exception, here 
alluded to. taking place, chiefly, if not folely, amongft 
domeflicated fuwls, in which natule is forced out ()t 

her courfe. 
There is another cafe of oviparous reconomy, 

1,\1hich is frill lees I ikely to be the effecl of education, 
tha nit is eve n in b i r d s, n am e) y, t hat 0 t nz 0 t h san d 
hutterflies, \vhich dcpofit their eggs in the precife fub. 
Hance, that of a cab barre for cXdlnple, from which, 

c) 

not the butterfly herrelt, but tbe caterpillar which is 
to ilTue from her egg, draws its appropriate tood. 
The butterfly cannot laUe the cabbage. Cabbage is 
no tood for her: yet in the cabbage, not by chance, 
but fiudioufly and electively, {he lavs her eg~. There 
are, amongit manv other kinds, the wi!1o\v caterpi!Jar, 
and the cabbage caterpillar; but '.\'C n~ver find up'Jn 
a wIllow, the caterpillar \vbich edts {h:.~ cabbage; nor 
the converfe. This choice, as a'lq·:'dIS to 1I1C, c~nnot 
in the butterfly proceed trom i~ {l; :.t;-:tion. She had 
no teacher in her caterpillar ltat~ She never kIH~W 
her p,arent. I do nut fee, theretore, ho\v knowledge 
acqutred by experience, if it ever were fuch, could 
be tranfmitted from one generation to anuther. 'l'herc 
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is no opportunity either for lnflruaion cr imitation. 
The parent race is gone betore the new brood is 
hatched. And, if it be original reafoning in the but. 
terfly, it is profound reafoning indeed. She mull re. 
member her caterpillar {late, its tafies and habits; of 
\vhich nlemory fhe flle\\'S no ftgns whatever. She 
muft conclllde fro11) analogy, for here her recollec7 
tion cannot [ervc her, that the little round body, 
which drops tron) her abdonlen, will at a future peri
od produce a living creature, not like herfell', but like 
the ~aterpillar \vhicn {he remembers herfelf once to 
have been. IT nder the influence of there refleElions 
!he goes about to make ?rovifion for an orner ot 
things, which, {he concludes, will, fome time or oth. 
er, take place. And it is to be obferved, that not a 
few out of tnany, but that all butterflies argue thus t 

all draw this conclufion, all aa upon it. 
But fuppofe the addre[s, and the feleBion, and the 

plan, whic11 \\'e perceive in the preparations which 
Inany irrational animals ulake for their young, to be 
traced to {otne probable origin; {tilt there is lelt to be 
accounted for, that ,vhich is the fource and tounda. 
tion of there ph~nornena, that vvhich feta the whole 
at \\turk, the LJlOT1gc,] the pt:rental affeClion, which 
I contend to be Inexplicable upon any <?ther hypo .. 
thetis than that ot inflinl:r. 

For we {hall, hardly, I imagine, in brutes, refer 
their conduct to\vards their offspring to a fenfe of 
duty, or decency, a care ot reputation, a compliance 
,vith public tnanners, with public laws, or with rules 
of life built upon a long experience of tlleir utility. 
,l.A.1.nd all attetnpts to account tor the parental affetlion 
irLnl ~!H(H:iation, I think, f3iL \Vith what is it alTo
ciated? !vIoll immediately with the throes of partur ... 
it ion, t hat is, \v i t h P a in, and terror, an d d i f ea f e . The 
Jl10re rernOle, but not lefs firong affociation, that 
vvhich depends upon analogy, is all againft it. Ever)' 
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thing elfe, which proce~ds trom the body, is caft 
a\\'(~v and rejected. 

1 n bird~, is it (he egg WtJic h 1 h~ h(~n loves? or IS It 
the expeEtation whicn lhe thtrilhes ·-~t a future pru
ge1ly. that keeps h~r upon her neft.? What cttuie bas 
fhe to expett dehght froln her progeny? Can dny 
rational anfwt'r be given to the q ueition, why, prIor 
to experience, the brooding hen fhould IOdk to .. plea
furc fronl her chickens? It does not, I thulk.. dppC-ir, 
that the cuckoo ever kno\~s her 1roung: yet, in her 
war, 1he is careful in rnaking provi fion tor them, 
as any other bird. She does not leave her egg In 
every hole. 
T~e falmon fuffers no rurmountable obfiacle to op

pore her progrf"fs up the ft -earn ot frefb rivers. And 
what does the do th~re? She {heds a fpdYlO, which 
1he imlnecliately quits, in ordr:r to return to the fea; 
and this if1ue ot her boc1y Ole never afterwards recog
nizes in any Ibape whatever. Where {hall \,7e find 
a nlotive fur her efforts, and her perfeverance? Shall 
\ve reek it in argumentation, or in InHinct ? 'I'he vio
Jet crab of Jdlnaicd pertorms a fatiguing mdrch, cf 
fome tnol1lhs continuance, from the tTl0untJins to the 
fea fide. When fhe reaches the coafi t Ihe t.:afts her 
fpawn into the open rea; and fets out upon her return 
home. 

Moths and butterflies, as hath :llready been obferv': 
ed, feek out for their eggs, thofe precife fituat ions and 
fubHances, in \¥hich the offspr;ng caterpiJJdr will find 
its appropriate food. 'fhat dear caterpillar the parent 
bl,tte! iy muG never fee. There are no experiments 
to pruve that {he would retain any knowlerige ot it, if 
{he did. How {hall \ve aCCOU'lt for her conduEl? I 
do n~t mean f.or her art and jud l 'ment in fele8:ing and 
fecyflng a maintenance for her young, but for the im
pUlfe upon which {he arts. What fhould induce her 
to exert any art, or judgnlent, or choice, about the 

T 
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nlattcr? The undifclofea grub, 'h.e animal, which file 
is d:llined not t? kn~'v, can hardly be the objeEI of a 
partIcular affealon, It ~Te deny the influence of in
n i net. There is nothing, therefore, Jeit to her, but 
that, of which ller nature feerns incapable, an abIlraCl: 
anxiety for the general prefervation 01 the fpecies· a 
kind of patriotifm; a folicitude len the butterfly r;ce 
fllould ceafe from the creation. 

Lafily; the principle of alfociation will not explain 
the difcontinuance of the afletlion when the young 
animal is grown up. A Hociation, operating in its 
'ufual ,vay, would rather pr0duce a contrary effeCt.
The objeEt would become more necelfary by habits 
of fociety.: whereas birds and beaRs, after a certain 
time, banifh their o.ffs?ring; difown their acquaint
ance; feelD to have even no knov/ledge of the ob. 
je8s which fo lately engroffed the attention of their 
minds, and occupied the i-ndufiry and labour of their 
bodies. 1"'11is change, in different animals, takes place 
at different difiances of time from the birth; but the 
time always correfponds \\lith the ability ot the young 
animal to maintain itfelf.; never antic, pates it. In 
tIle fparrow tribe, when it is .perceived that the young 
brood can .fly and lli.ift for tllemfclves~ then the par. 
ents forfake tbetu for ever.; and, tllOUgh they contin. 
tle to live together, pay thenl no rnore attention than 
they do to other birds in the fame flock.* I believe 
the faine thing is true of all gregarious qnadrupeds. 

In this part of the cafe the variety ot refources, ex
pedients, and materials. \vhich an.ilnals of tIle f~llne 
fpecies are raid to have r~courfe to, unde: different 
circumftances and when dIfferently fup.phed, makes 
nothing againll: the doEtrine of inflin8s. TIle thing 
which we \vant to account for is the propenfity.-
The propenfity being. there; it is. probabl~ = enough 
.that it may put the anImal upon dIfferent acllons ac-

.. Coldfmith'.rJat. Hift. 1'01. jf, p, 244. 



INSTINCTS. 

cording to different exigencies. And tl1is adaptatiol1 
of ref0urces (nay look ltke the effet} ot art and con .. 
fideration, rather than of inH inE1; but Hill the pro
penfity is inflintlive. For inHance, fuppofe \\·hat is 
related ot th~ \vood pee ker to be true~ that, in Europe, 
Ihe depofits her eggs in cavities, whicll {he fcoops out 
in the trunks of {ott or decayed trees, and in \vhich 
cavities the eggs lie concealed trom the eye, and in 
[orne fort fafe trom the hand of man; but that, in 
the iorefts of Guinea and the Brafils, whicll man f(;}. 
dom frequents, the fame bird hangs her nell to the 
twigs of tall trees; thereby placing them out ()( the 
reach of monReys andfnaltr,s, i. e, that in each fitua
tion !he prepares agaloft the danger which the has 
lLOft occafion to apprehend: fuppofe, I fay, this to be 
true, and to be alledged, on the part of the bird that 
builds thefe nens, as evidence of a reafoning and dif .. 
tinguifhing precaution, Hill the que ilion returns 
whence the propenfity to build at all? 

Nor does parental affe8ion accompany generation, 
by any univerfal law ot animal organization, it Inch 
a thing were intelligible. SODle animals cherifll their 
progeny with the moR ardent fundnefs, and the rr.oft 
affiduous attention; ot hers cntil el y ncglcEl: then); 
and this di (tinction al way S Ineets the cun Hitution ot 
Ihe young animal, with refpea to its wants and ca .. 
pacities. In many, the parental care extends to the 
young animal; in others, as ill all oviparous fin), it is 
confined to the egg, and even, as to that, to the dif. 
pofal of it in its proper clenlent. Alfo, as there is 
generation without parental affeEiion, fo is there pa
lental infiinCi, or ,,'hat exaEtly refembJes it, without 
generation. In the bee tribe, the grub is nurtured 
neither b}· the father nor the mother, but by the neu
tral bee. Probably the cafe is the falne with ants. 

I an) not ignvrant ot a theorYt which refolves in
nina into fenfation; \Vllich allerts, thdt what Ctppears 



to have a view and relation to the future, is the refult 
only at the prefent di~pofition .ot the ani111al's ,body, 
and of pleclfure or palo experIenced at the tllJl~.
Thus the incubation uf eggs is accounted for by the 
pleafure which the bird is fuppofed to receive fl~:.m 
the prefrure of the fillooth convex furface ot the {hells 
againft the abdoITlen, or by the relief, which the mild 
temperature of the egg may afford to the heat at the 
lower part of the body, which is obferved at this time 
to be increafed beyond its ufual ilate. This prefent 
gratification is the only motive with the hen for fitting 
upon her neil: the hatching of the chickens ii, with 
refpe& to her, an accidental confequence. The af. 
feaion of viviparous animals tor their young, is in 
like manner folved by the relief, and perhaps the 
pleafure, which they perceive from giving fuck.
~rhe young anir.nal's feeking, in fo many inftances, 
the teat ot its dam, is explained from the fcnfe of 
fmell, whic h is at ~raEled bv the odour ot the milk. 
The falmon's urgln,g its \\~ar up the Urtam of frefl-, 
,vater rivers, is att. ibuted to {orne gratification (lr re. 
frefhment, v. hich, in this particuldr {late ot the 6th's 
body, file receives trom the change ot element. Now 
ot this theory it tnav be faid~ 

Fir!!, that, of tIle cafes which requjr~ folution, 
ther~ arc te\\', to \\Thich it can be applied \vith tolera
ble probabi lity ;-that there tlre nc.lne, to \~ h icll it can 
be applied v.,itbout Hron~ objeEiions, furni {hed bv the 
circunlHances 01 the Cale. ~·rhe apenticn of tbe cow 
to its CJlf, and ot the ewe to its, lamb, appeai to be 
prior to th,:ir fu c 1 .... i 11 g. Th.e aUr aEt !on .ot t he cal t or 
lalnb to the teat ot the dam IS nnt explaIned by fimp
ly reterring it to the rente of flncll. \\'hat maine tl~e 
fcent of the nlilk fo agreedble to the lamb thdt. It 
frl(Juld follow it up with its nore, or reek lhrith Its 
nlouth the piace t rorn \v hich it proceeded? ~~o ob. 
fervation, no ex perience, no argument could teach 
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the ne\v droppe:1 anima], that tLe fubfiance, frern 
\~,'hich the {cent iiTllCd, 'vas the material vi its lond. 
1 t had n eve r t a fi t. d In ilk bet 0 rei { s b i r L h. r\ 0 n e {J t 
the animah~, vlhich are not deligne(I tor th~t nouriOl
rnent, ever offer to luck, or to feek out any fuch tood. 
\\,1 h d tis the con:- I u fi 0 n , but the! t t h ~ f II g ere en t pal t s 
o tan i In a 1 sa; t fi t ted tor t 11 ei r u fe, an d the k no \v 1 c d g c 
oft hat u f e put in t f) the In ? 

'lv' e a Hert, fecond Iv t that, even as to t he cafes in 
'Ahich the hypothcfis'has the fairel\ clainl to confid
eratiol1, j t does not at aU lefTen t he force ot the argu .. 
JIlcnt for intention and defign. l"'he doElrine ot in
{bntts, is tl1'lt or a ppetenc ies, f u peradded to t he con
n i tution 0 fan anI nltlL for the c ffcftutlt i n~ 0 f it pur
pore benrficill to the fpecies. "fhe above fidteJ fo
lutiun wou iei deri ve tbCil~ ap pctencies froln organ iz~
'iun; but then this organization is not lcfs fpecifical
ly t not leis precifely, and, therefore, n()t le[" e\·ident ... 
ly adJpted to the fanle ends, than the appetencies 
themfelves would be upon the old hypothefis. III 

this \~ay of confidering the fubjeEt, fenfation fupplies 
the place of foreCight: but this is the effect ot con
trivance on the part of the Creator. Let it be allo\v
ed, for exaJnple, that the hen is induced to br?od up .. 
on her eggs by the enjoyrnent or relief, which, in the 
heated flate of her abdonlen, fhe experiences from the 
pleffure ot round fmooth furiaces, or from the appli
cation of a tenlperate ,~armth. How carnes this ex
traordinary heat or itching, or carl it \vhal you will. 
which you fuppofe to be tIle caufe of the bird's incli. 
nation, to be telt, jun at the time when the inclina .. 
tion itfell is wanted; when it tallles fo exactly witfl 
the internal confiitution at tl1e egg, and with tl\e help 
which that (on Riruticn req uires in order to bring it 
to maturity r In nlY opinion, this folution, if it be ac
'?pted as to the iatt, ought to increafe, rather thall 
otherwife, our admiration of the contr.ivance. l\.. 

T9 



218 INSTIMCTS. 

gardener ligllting up his !loves, juO: when he \vants 
10 force his fruit, and when his trees require the hear, 
gives not a nlore certain evidence of defign. So 
ugain; "Then a male and female fparrow cOlne togeth
er, they do not nlcet to confer upon the expediency 
of perpetuating their fpecies. As an ab flr;~ El propo
fition. ,hey care not the \Tar ue of a baT Ie),' corn w hetll
er the fpecles be perpetucatcd, or not. "T'hey f(J}Jow 
the i r fe n fa t ion s; and alit h 0 r e co 11 i"c que n c es en rue, 
w hie11 the \\' i feU coun[c I s cou Id h~ve d lttateJ, ,"4t~ iiic h 
the mon iolicil(,uS care of futu: it'.", \v hie 11 the moil 
anxious concern for the fparrovv \~7orld, could have 
produced. But hOV~l do thefe confcqllences en[ue? 
1 he fenfations, and the confiitution upon \vhich they 
depend, arc as nl~niteftI}' directed to tbe pUfpo!e 
\y hich we fee t"ul 61 h~~J by. them; an(l 1 be train ut In. 

termediate effeEts t dS manitefiJy t!~(l a~ld p!al1 ned 
,vitll a view tv thJt pnrpofe .. t hat is to L; '.", rlefign is as 
completely evinced by the pha;n0I11CHa, as it \vo!.dd 
be, c\ten if we fuppvfe lhe Optl"atic'lls to bef.{in, or iO 

be carried on, frorn wh~t rome will alfo\v to be alone 
properly ca lled in Hinds, that is, teoln defires d irecifd 
to a future end. anti having no acc(HTJphlhrnent or 
gratification diCtintl frot11 ihe attainment o' thclt cr-.d. 

In a word; I fhould fc.y to the patrons ct th:s npin .. 
ion, Be it fo: be it, th~lt thQJe attions ·ot ~ln1!Tl.]Is 
which \\"e refer to infiintl, eire not gdne abOli.( V"irh 
any view to their conreql:cuces, but thdt they ,u e ~t
tended in the animal \vith a pfei"cut gratification, and 
are pUlfued for the fake ot thai gratification alone; 
Vt,hat does all this pruve, ~ut 1~at the p~q!pec7ion, 
which mull be fome"~here, IS not In the anlnldl, but 
in the Creator? 

In treating of the parental affeflion in brutes, our 
bufinefs lies rather \\~ith the origin of th!-~ principle, 
than with the effec1s and, exprtilions of It. W .. itel S 

recount thefe with plea{ure and adlniration. The 
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condua of many kinds of animals towards their 
young. has efcaperl no obferver, no hiHvricln, ot na
ture. "How wilJ they cdreis them," fays Derham, 
"with their affct"tionate notes j lull and q lliet them 
with their tender parental voice; put food into their 
months; cherlili, and ke~p theln warm; teach thenl 
to pick, and eat, and gather food for themftlves ; and. 
in a \vord, perform the part ot fo nldny nurfes, deput
ed by the fovereign LUI d dnd preferver ot the world, 
to help fuch young and fh,ftlefs creatules ?" Neither 
ought it, under this head, to be forgotten, how mllell 
the in n inEt ctifls the anilna I \\: bich teels it; how mue h 
a bird, for excunple. g'ives up, by fitting upon her neft ; 
how repugnant it is to her orgauiZc.ltlon, h~r hdbits, 
anrl her p ledfu! es. An ani rna I, tOl111Cd tor I j berty, 
[ubn~its to confinenlent, in !!I~ very fe'Alon \vhen eve
ly thing invites ~i~r abruad: \\,hat is Inore; an ani
mal delighting in motion, lnade for motion, till whore 
motions clre [0 cary and [0 tlee, hardly a rnurnent, at 
other tilnes, at leU, is, for many hOLD s of nlany dc:tys 
together, fixeJ to her neft, as clofeas It her linlbs "'ere 
tied dO\\:'ll by pi n~ and wires. For 1l1Y part, I ot!ver 
fee a bild in thdt fituation, but I recoglliz~ an invifi • 
. ble hand, detaining the contented p 1'1 foner 1: OrYl her 
fields and groves, tor a purpolc, a~ the event pruves, 
the nloH \vorthy of the farrifice, the Inofi iJnpol idnt, 
the nloft beneficial. 

But the lors of liberty is not the \\·hole of what the 
procreant b!ld fuffcrs •. Harvey tells us, that he has 
often lound the temale waned to fkin and bone by 
fitting UpOfl her eggs. 

One obfervettion 1110re, and I \o\yill dirnlifs the fub-
jeEr. The pazring ot" birds, and the 1l0n.palrlll~ of 
beans., forrrls a dlHinttion, between the {\\·o Cidt!eS, 
which fllews that the conjugal lnHintt is rnuditicd 
with a reierence to utIlity tounded in the contLtJon 
of the offspring. In quadrupeds, the young animal 
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draws its nutriment from the body of the dam, The 
male parent neither does. nor can, contribute any part 
tofits fu Dentation. I n the feathel ed race, the young 
bird is fupplied by an itnportation of food, to pro
cure and bring home which, in a fufficient quantity 
for the delnand ot a numerous brood, lequires the 
induflry ot both parents. In this difference we fee a 
rearon, for the vagrant inftinl1 of the quadruped, and 
for the faithful love of the feathered Inate. 

CHAPTER XIX. 

OF INSECTS. 

WEare not writing a fyfiem of natural binory ; 
theretore, \ve have not attended to the clalTe~, into 
,vhich the fubje8s of that fcience are diflributed. 
What we had to obferve concerning different fpecie! 
of animals, fell calily, for the mon part, within the 
divifions, which the courfe of our a:gument led us to 
adopt. There remain, however, fome femarks upon 
the inftEl tribe, which could not properly be intro
duced under any of thefe lleads; and which there
i'ore we have coUt·tied into a chapter by tbemfelves. 

The aruel ure, and the ufe (\f the parts. of infeas, 
are lefs underftood than that of quadrupeds and birds •. 
not only by reafon 01 their i!,~lllltenefs, or the minute
Befs ot their parts, (tor that minutenefs we can, in 
fome meafure, tollow with gJaLlCs) but alfo, by reafoD 
of the remotenefs ot their manners and modes of life 
from thofe of larger anln!als. For inftance; Infe8st 

under all their vdrieties of fvrln, are endowed with 
Q,ntenna, which is the name given to thore long feel. 
ers Ihdt life from each firle ot the head; but to what 
common ufe or v/ant ot the infeEl kind, a proJifion. 
10 uni\gerf.l is fuoiervient, has not yet been afccJ-
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tained: anct it haf\ not been afcertained, becaure it 
ad r nit s not 0 t a c) ea r. or ve r y p .- 0 ba b lee 0 n1 P J r I ~ on. 

with any organs which \ve poflefs ol1rfciveA, or with 
the orgdns of animals \\1hich refemble our(elves in their 
iunttions dnd taculties, or \.vith which ".e are better 
acqllaintcd than we are witll infefts. We want a 
ground of ~nalogy. This difficulty lIands in our way 
as to fOlne p<irticulars in the infect con n Itution which 
we might \vilh to be acquainted \\'ith. Nevrrthelefs, 
there are many contrivances in the bodies ot Infects, 
neither dubious in their ure, nor obfcure in their 
llrucittrt», and moll properly mechanical. There form 
parts ot our ar~llment. 

I. The t~ytra, or fcaly wings ot the genus of fcara. 
b~llS or beetle, turnilh an intlance of this kind. The 
true wing of the animal is a light tranfparent mem
brane, finer than the finell gauze, anti not unlike it. 
It is alfo, when expanded, in proportion to the (ize of 
the aninl:Jl, \'ery idrge. In order to protea this deli. 
cite firuBure, and, perhaps, alfo to preferve it in a 
due fla~ e (It" fupplenefs and humidity tan rung, har~, 
care is ~iven to it, in the 'hape of the horny wing 
which \ve call the clytron. \\thetl the anirnal is at 
rell, the ~tluze w~ngs·lie folded up under this impen. 
etrab!e {hu~ld. \Vhen the beetle prpparcs tor flying, 
he raires 1he int\!gllment, ann fprcads out his thin 
memu: dne to the air. And it Cdnnot be obferved 
without admwrati·)o, what a tiffue of cordc;~e, i. e. ot 
mufculdf tend\Jns. mull run, in various a;;d compli
cated;bu\ detertninate direcltons, a!on~ this fine fur
lace, in order to enahle the animal, either to gdther it 
up into a certain precife form, \~henev~r it delires to 
place its \ving~ tinder the fhelter \vhich nature hath 
given to them; or to expand again their tolds, when 
wdnled for atlion. 
. In fome infet:ls, the elytra cover the \vhole body; 
!n others, half; in other~. only a fmall part ot it; but 
In all they completely hide and cover the true \vings. 
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Alfo, many or molt of the beetle fpecies lodge 
in holes in the earth, en\'ironed by hard. rough, full. 
fiances, and have frequrntly to fqueeze their way 
through narrow pafTages; in which fituation, wings 
fo tender, and (0 large, could fcarcely have efcaped 
injurr, w'lhollt both a firro :overing to defend them, 
and {He capclCtlY of colle~ting tbemfelvea up under 
its protel'tion. 

II. A.other Ct., ttrivance, ~quallv mechanical, and 
equally cltar, is the awlol borer tixrd It the tails of 
vilrious fpCClel 01 Ules; and with which they pi~rce, 
in rome c~rel. plllllts; ill others. wood; in others, 
the Ikin and fl~'fh ot an!mals ; in ethers, the coat ot 
the chrvfalis ollllfeBs ofadifferent fpecies from their 
ow n; and in othffS. e\'en lime, mortar, and Rone. I 
need not add, .helt having pierced the fubftance. they 
depofit their ~ggs in tbe Ilole. The defcriptioDl, 
which naturaliJl. give uf tbis organ, are ruch .. 
the tollo\yin.~. It is a (harp-pointed inflrument. 
which, in it~ ina8ive nate, lies concealed in the ex
tremity of t!je abdomen, and which the animal draw. 
out it pleafure, for the purpore 01 makin~ a punaure 
in the leaves, Rem, or bark of the particular plant, 
which is fuited to the nourifh",ent of its young. In 
a flleath t which divides and opens whenever the or~an 
js ufed, there is inclofed a comp.a. ful .. d. ~entdted 
ftem. along which tuns a glltttr or grotJvt, by which 
groove, alter the p~netration is eRetlcd, ,he eg~, af. 
fifitd. in fome cafes. by I peri Haltic mot ion, pat[cs to 
its deRined lodgment. In she refirum or gcldfly, the 
wimble drav)s Dl4llike the ,)i~ces ()t a f py-glafs; the 
lail piece is ;Armed with three hooks, and is able to 
bore through the hide ot an ox. Can any thing more 
be neceff.try to difplay tile mechanifm, than 10 relate 
the faa? 

111. The flings of inft·A., thOl1s:th for a different 
purpofe. are. in their tt.-uctu.e. not unlake the pier-
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cer. The fharpnefs to \",hich the point in all of them 
is wron~ht: the temt'er and firmnefs of the fubfiance 
of which it is curnpo[cd; the ftrength of the mufcles 
by \vhic h it is ddfled out, compared with the flnall
nefs and weaknefs of the infect, and with the foft or 
friable texture ol t11e reil of the body; are properties 
of the fi ing to be noticed, and not a little to be adTllir
ed. The fling of a bee \\1ill pierc~ through agoatlkin 
glove. It penetriltes the human {kin rnore J"eadily 
than the Ii nefl PL; nt of a needle. The saion ot the 
fling affords an example of the union of chymiflry 
and mechanifrn, fuch as, if it be not a proof of con
trivance, nothing is. Firfi, as to the chymifiry ; 110w 
highly concentrated tnu n: be the VenOlJl, which, in [0 
{mal! a quantity, can produce fuch pO"lcrful effects? 
And in the bee we may obferve, that this vellom is 
tnade fronl hone)', the onlv food of the infeEt, but the 
Ian Inaterial from which I fhould have expcEled, that 
an exalted poifon CQuld, by any p.rocefs or digellion 
\vhat[oever, have been prepared. I Jl the next place, 
with refpea to the mechanifm, the fling is not a lim .. 
pIe, but a cornpound inll.rument. The vifible {ling, 
though dra\vn to a point exquifitelv fharp, is in flrict. 
nefs on ly a {heath; for I near to tile extrctnity, may 
be perceived by the ITlicroicope t\\:o minute ori Gces, 
fro 01 w hie h or i fi c e ~, in the a a 0 f it i 11 gin g, and, as it 
fhould fcem, after the mJin fling has buried itfell in 
the flefh, are launched out t\\'o fubtile rays, which 
may be called the true or proper flings, as being thore 
th fO ugh w hie h the poi f() n is in f u fed in tot 11 cpu n tt u r e 
already made by the exterior fling. I have Jaid that 
chymiIlry anJ mechani:'.n are here united: by whicll 
obfervation I meant, th3t all this machinery would 
~ave been ufelers, telunl imbelle, it afupply of poifon, 
Intcnfe in quality, in proportion to the {"matlnefs of 
the drop, hdd not been turni!hed to it by the ChYlllic
al elaboration which was carried on in the infetl'5 
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body: and that, on the other hahd, the poifon, the 
refult of this procefs, could nOI have attained its ef
fea, or reached ItS f:nelny, it, when it was colJetled 
at the extremjty ot the abdomen, it had not found 
there a ~dchinel y, fitted to conduEl it to the external 
fituations in \vhich it WdS to operate, viz. an a"~l to 
bore a hole, .Jnd a fyringe to Inject the fluid. Yet 
thele attrIbutes. ~ hough cOfl1bined in th,eir aclion, 4·re 
independent in their origin. The venorn dOJ:s not 
breed the fling; nor does. the fling concott the vellom. 

IV. The prohqjclJ, with whIch many inletts are 
endowed, comes next in older to b~ confidered. It 
is a tube attdch~d to the head ot the aniJnal. In the 
bee, it is compored of two pieces, conneEled by a 
joint: fOf, if it '",ere confidntly extended, it would 
be too muell exputed to accidental injuries: therefore, 
in its indolent Hate, it is doubled up by means of the 
joint, and in thdt pofition 1 ies fecure under a [caly 
penthoufe. In nlany f pecies ot the butterfly, the 
probofcis, \A9 hen not in uie. is coiled up like a \\'atch. 
fpring. In the fame bee, the pr(.,bofcis felves the 
office ot ihe mouth, the infcc} having no other: and 
JIO~· lllucil better adapted it is, than a mouth would 
be, tor the collecting 0" the Froper nourifhment of 
the animdl, i~ fuffic!ently evident. 1'be food of the 
bee is the nectar of flowers; a drop of fyrup, lodged 
deep in the bottoln ut the coruiler, in tIle leceffes of 
the petals, or duwn the neck at a monopetalous glove. 
Into there cells the bee thrufls its long narrow PUITlP, 
throllgh the ca\"ity 01 \\'hich it fucks up this ptecious 
fluid, inacctffible to everY' other approach. The ring
lets of \,'hich the probofcis oi the bee is compuied, 
the tnufcles by which it is extended and contracted, 
forrn fo n!c.tn y fl1 icrofcopical \vonders. 1'"he agility 
alit), ,vith \\"LiL'h it is mu\?ed, Cdll hardly tail to excite 
adnliration. But it is enough tor our purpofe '0 vb. 
1er\'e in gcnCfJ!, the fuit~b!encfs at the firutlure to 
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the ure, of the tlleans to the end, and efpecially the 
~'J{Cloln, by \vhich nature has departed irotn its n-~oft 
general .analogy (for ani rnals b~ing furnifhed witli 
Jllouths IS fueh) \vhen the pUJ pote could be better an
fwered by the deviation. 

In fonle infects, the probofcis, or tongue, or trunk, 
is fllut up II! a fhc.:rp- pointed fhr.?ath, \vhich rhea~h, 
beinO' of ~ m ur h Iif Iller texture than the probOrCl ~ It
felt, ~s vie]] as f]larpcncd at the point .. p~c,ces the IU!1-
fiflIlce ",'hilll contJinE the food .. and then (ll}(~llJ u'i'thill 
t/li wound, to allow the inclofcd tube, through wh~cil 
the juice is extrdEl ed, to perioral its oHice. Can any' 
me{'hanifnl be plainer than this is ; or furpJfs this? 

V. The 1J2etalnorpll~fis of infetl:s from grubs into 
moths and flies, is an afioniflling procefs. I\. hairy cat
erpil Jar is transformed into a butterfly. ()bfervc the 
change. We have four beautiful wings, \vher~ there 

~ . 
were Jlone before; a tubular probofcis, 1n the pl,]ce 
of a month \\.',ith jaws and tet·th; fix long legs, in
flead ot fourteen feet. In another cafe, "We fee a 
white, finooth, foft worm, turned into a black, hard, 
rrufiaceous beetle, \\'jth gauze wing~. 1~he[e, as I 
ff!id, are a fionifhing proceffes, and mn fl req !lire, as it 
fhould feem, a proportionably artificiai dpparatlls. 
'-flle hypothefts \\'hich appears to me IrOn plcbable is, 
that, in the grub. there exifl: at (ht fame tirne, thlee 
animals, one \\"ithin another, a) I nourinl·~d by tlte 
fame dlgefiion, and by a conlmunicating circulation; 
but in di fferent fldges of maturity. P"fhe latefi dii:" 
coveries, made by naturalifls, feem to favour this fup
pofiti?n. rj'he infec.l already equipped vlith \vings, is 
defcrled under the menlbranes both ot the \\'"Oi·m and 
nyn1 ph. In rome fpecies, the probofcis, the ~'.n teno(C, 
the linlb~ and wings of the fly, h~,ve been obferved 
to be folded up within the body of the caie,'pillar; 
~nrl \\yith fucll nicety, as tv occupy a frnal1 [pace only 
under the t\\10 firfi rings. 1~b:s being fos the outer .. 

TT 
LJ 
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moll animal, which be(~e its own proper charaEler, 
ferves as an integument to the other t\VO, being the 
tUI theft ad val1ced, dies, as we fuppofe, and drops off 
iirll. The fecond, the pupa or chryfalis, then offers 
"strelf to obfervation. This alfo, in its turo, dies; its 
(lead and brittle hulk falls to pieces, and makes ,yay 
i"ur the appearance of the fly or moth. Now, if this 
be the cafe, or indeed whatever explication be adopt
()d, "\ve have a profpeaive contrivance ot the rr~oft 
{:urious kind: we have organizations three deep, yet 
l.l vafcular fyfiem, which fupplies nutrition, growth, 
Clnd life, to all of them together. 

V I. Almon all infeEts are oviparous. Nature 
·i,ecps her butterflies, moths and caterpillars, locked 
IIp during the winter in their egg {late j and we have 
to admire the various devices, to \vhich. if we may fo 
fpeak, the fame nature hath ref 01 ted, for the fecu·rity 
of the egg. Many infeEis inclofe tlleir eggs i"n a {ilk. 
"en web; others cover them with a coat ot hair t torn 
lrom their own bodies; fome glue them together; 
and others, like the moth of the {ilk-worm, glue them 
to the leaves upon which they are depofited, that they 
Inay not be fhaken off by the wind, or wafhcd away 
by rain: fOlne again tnake incifions into leaves, and 
hide an egg in each incilion; whilft rome envelope 
their eggs with a foft fubfiance, ,vhich forms the firft 
aliment uf the young anilnal; and forne again make 
a hole in the earth, and, lla\'ing flared it with a quan
tity of proper food, depofit tteir egg in ~t. In all 
wl1ich we 3re to obferve, that the expedient depends, 
not fo Inuch upon the addrefs of the animal, as upon 
the phyfical refources ot his conftitution. 

The art al[o w"itll which the young infea is coiled 
up in the egg, pref~nts, where i! can be ex~mined~ a 
fubje8 of great curl~City: The lnfecl, lUf.nlllied with 
all the members whIch It ought to have, IS rolled up 
iuto a form ",hich feems to contraB it into the Ieaft 
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pamble fpace ; ,by which co.ntracl:i~)!l, not\vith~Jn:I
i nJ the frnt!n nels ot the egg, It h.JS r\.H)l"n enough In: t ~ 
ap~rtment. and t() r pare. This folding of the limbs 
appears to me to i tld i rate a fpee ia', d t rcelion; for, ~ tit 
,vere mereJy the efr~cl o~ comprefilon, the collOCatlOIl 

of the parts wou Jd be more various than it is. In the 
fanle fpecies, I believe, it is al waY5 the faille. 

Thefe obfervations belong to the wIl0Ie infcEl tribe, 
or to a great part of them. () .her obfervations are 
limited to fewer fpecies; but not, perhaps, lcfs inl .. 
portant or fatis fatiory .. 

I. The organizdtion in the abdomen of the filii
worm or Jp£der, whereby there infeEls form th~ir 
thread, is as incontenably mechanical, as a ~Tire·dra\v
er's mill. In the bodv of the fiLk-worm are t\VO bags, 
remarkable for their form, pofition, and nre. l~hey 
wind round the intefiine; when drawn out they arc 
ten inches in length, though the animal itfelf be only' 
two. Within there bags, is c,-,HeEled a glue; anrl 
communicating with the bags, are two paps or Ott' .. 

lets, pertorated, like a grater, by a number or f.nall 
holes. The glue or gum, being paired through thrle 
minute apertures, forms hairs ot alnlofi irnperceptihte 
finenefs 0; and there hairs, when JOIned, co~porc the 
filk \vhich \ve wind off trom tllc CDnc, in \vhich the 
filk-worm has wrapped itfelf up: in the fpider the \\'eb 
is tormed ot this thread. In both caie~, the extrenli
ty ot the thread, by 1l1eans of its adheJive quality, is 
brft attached bv the animal to [orne external hold; 
and the end be;og now fafiened to a point, the infeEt, 
by turning round its body, or by receding trom thlt 
point, draws out the thread through the 1101es above 
defcribed, by an operation, as hath been obferved, 
e.xaaly fimilar to the drawing of wire. The thread, 
lIke the wire, is formed by the hole through whllh it 
pafTes. In one refpeB: there is a difference. The 
wire is the m,~tal unaltered, except in figure. In tht 
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iani mal pracers, the nature of the fubflancc is fonle. 
\vhat cllanged, as welJ as the form: tor, as it exi Us 
within the infeEl, it is a foft, clamrny, gu In or glue. 
The thread acquires, it is probable, its firmnef~ and 
tenacity froln the aclion of the air upon its furface, 
in the moment of expofure: and a thread fo fine is 
almoft all furface. 1 his property, ho\vever, of the 
palle, is part of the contrivJnce. . 

The nlcchanifm itielt conliHs of the bags, or refer. 
voirs, into \vhich the glut! is colleaed, and of the ex
ternal holes communicating \vith thefe bags: and the 
aEtion of the tnachine is feell t in the forming of a 
thread, as wire is formed, by forcing the Inaterial al. 
ready prepared, through holes of proper dimenfions. 
'r'h~ fceretion i3 an act too [llbtl~ for Ollr difcernment. 
except as we perceive it by the produce. But one 
thing anfwers to another : th~. fecretory glands to the 
quality and continence required in the {ecrettd fub. 
:1tance j the hag to its leccption. The outlets and 
orifices are con firllclcd, not merely tor relieving the 
refervoirs vi' their burthen t but for Inanufattu ring the 
contents into a form and texture, of great ex'ernal 
ufe, or fL.:her indeed of futul"e neceffity, to the liie 
and func1ions of tIle infect. 

II. Bees, under O~ e chara8er or otller, ha\'e fur
Difhed every noturalifi \\,ith a ret 01 obfel:vations. I 
:lhalJ, in this p!ace, confine myfelf to one; and that 
is the relation whicll obtains between the \-vax and the 
honey. No perfon, \vho has infpr8ed a bee-hivt", 
can forbear rernarking, 110W cOlnmodioufly the hon
ey is befiov/ed in the comb; and amon~{l other ad. 
vantages, ho\v (ffeB ually the fermentation of the 
honey is prevented by diflributing it into [mall cells. 
The faa is, that \vhen the honey is feparated from the 
comb, and put into jars, it runs into fermentation, 
with a tnuch lefs degree ot heat .han what takes p)~ce 
ill a hive. 1·his nlay be reckoned a nicety; but In· 
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rlependeotly of an y nicety in the matter, I \\1onld ark. 
what could the bee do \vith the honey if it had not 
the \vax? how, at leall, could it £lore it up for ,,,in
ter? The \vax, there tore, dnf\velS a purpofe with ref. 
petE to the honey; and the lloney conO itutes that 
purpofe witli refpett to the \vax. This is the relation 
bet\veen them. But the two fubflances, though, to
g'ether, of the greatell ufe, and, without each other, ot 
I Jttie, cOlne from a different origin. r-I'he bee finds 
the hODey, but makes the \vax. The honey is lodg
ed in the ncRaria of flowers, and probably undergoes 
ljttle alttralion; is merely coJlcclrd: whereas the 
wax is a ductile ttnaciOlls i)~He, made out or a dry 
powder, not fimp1y bY' neading it \\lith a J!quid, but 
by a digefii\7C procef~ in the body of the be(.,\. What 
aCCJunt can be rendered of flEis fo circumftanced, 
but that the anllnaJ, being intended to feed upon hon
ey, ,v'as, by a peculiar external configuration, enabled 
to procure it? that, moreover, wanting the honey 
\vhen it could not be procured at all, it was further 
endued 'i\rith the no lefs necelfary faculty ot confluB:
ing tepolitories for its preCervation ? which faculty ~ 
it is evident, mull depend, primarily', upon the capa
city of proviJing fuitable materials. Two difiinll: 
tunElions go to Inake up the ability. Firft t the pow
er in the bee, with refpea to wax, of loading the fa. 
rina of flowers upon'its thighs: microfcopic obferv'. 
ers fpeak ot the fpoon-fhaped appendages, with which 
the thighs of bees are befet for this very purpole: 
but inafmuch as the art 'and \vill of the bee may be 
fuppofed to be concerned in tllis operation, there is. 
fecondly, that which doth not relt in art or wiJl, a di
g~ftive faCl!ity whicll converts the loofe powder into 
a Riff fu~!tance. This is a jufl account of tIle honey 
and the honey comb: and this account, through eve
ry part, carries a creative intelligence along WIth it. 

The fling alfa ot tbe bee has this relation to the 
Ua 
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honey, that It 15 neceffary for the- proteElion of a 
treafure whirll invites fo many robbels. 

III. OUf bufinefs is witll mechanifm. In the 
_panorpa tribe of infeEts, there is a forceps in the tail 
oft hem a lei n rea, ,.y it h Vi! 1 i c h 11 e cat c h~ san d hoI d s 
the female. Are a pair of pinches more lIleLhanicaJ, 
th ant his pro vi fi 0 n, in t 11 e i r i 1 r u tt II r e? 0 r is any II rue .. 
ture more clear anel certain in its defign ? 

IV. St. Pier .. e tells llS,f.~ that in a 'fly ,\lith fi x feet 
(1 do not remember that he defcribes the fpecies) the 
pair next the head, and the pair next the tad, have 
brufi1es at their extretTJities, with \\1 hie h t he fly rtrelf .. 
es, as there may be occafiull, the anterior or the pol:' 
terior part of its body; but that the middle pair have 
no fuch bru{hes, the fituation of the!c legs not ad. 
mitting of the brufhes, it they were there, being con
verted to the fame ufe. 'l"'his is a very exact me
c han i cal d i {l i n El ion. 

V. It the reader, looking to our diflribution~ of 
fcience, willi to con.template the chymifiry, as well as 
the mechanifm of 11atllre, the infea creatiog will af. 
ford him an exarnpJe. I re fer to the lifl,llt in the tail 
of a gIOw.woTln. '!'vvo points [cern to be agreed ul'" 
on by naturalifls concerntng it: firfi, that it is phof
phoric; fecondly, that its ufe is to attraa the tnale 
infect. The only tbin~ to be enquiJed alter. is th(! 
fingularity, it any ftiCh there be, in the natura} hiltory 
oLthis animal, which Hluuld tender a provifion ot 
this kind more neceirllry for it, than for other infecls. 
That fingularity fCelTlS to be the jitference, which rub .. 
fiRs bet\\ieen the male and the female; which differ
ence is greater than \\' bat \\re find in any ofller fpecies 
of animal wllatever. 'fhe ~low.worm is a temale 
caterpillar; the male of which is a.fly,. ii,vely, com
paratively flnall, diffimiJar to the tetlJale in· appear-. 
anee, probably alIa.as diUinguifhed trom her. in lwb· 

~ Vol. i. p. 343. 
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its t purfuits, and tllanners, as he is unlike in ferm and 
externcll con Hit ution. I:--Iere then is the adverfity ot 
tIle cafe. The caterpillar cannot meet her compan
ion in tile air. The winged rover difdains the ground. 
rl~he~' 'night never thercrore be brought togcther t did 
not this It.tdiant torch direct the volatile mate to his 
iedcutarr feln~le. 

In this example we alfo fee the re[ources of art an
ticipated. One grand operation ot chymifiry is the 
nlaking of ptlofphorus; and it w~s thought an ingell. 
iOlW device, to make phofphoric mate he! fupply ~he 
place 01 liglltcd tapers. NO\1v this very thint is done 
in the body or the glu,v. v~'orln. 1'he phofpborus is 
IlQ ton I y en ad e , but kin dIe J; and call ! ed t () e 111 ita 
fieady and genial bean), for the purpo{e \\'hi1:h is here 
Jiated, and which 1 believe to be the true one. 

VI. Nor is th\! Jail the only inflance that entomol. 
ogy affords, in vlhicll onr difcoveries, or rather our 
projects, turn (Jut to l>e imit~tions ot natu-re. SOlne 
years llgO, a plan was fuggefted, of producing pro ... 
pulfion by reaction in this \vay.\ By the force of a 
iieanl engine, a HealD of water 'was to be fhot out of 
the It-erJ1 of a boat; the impulfe of \\,hich fiream up
on the water in the fiver, ,vas to pn {h the boat itfelf 
JOf\V al d: it is, i 11 truth, the prine i pIe by \\1 hie 11 lky
rockets afcend in th~ air. Of the ufe or the practi
cability of the plan, I arn not fpeaking; nor is it my 
concern to praife its ingenl!ity; but it is certainly a 
contrivance. Now, it n;:Jturalills are to be believed, 
it is exatlly the device, \\'hich nature has R1ade ufe 
oft for the motion of fotnc fpecics of aquatic infects. 
The larva of the dragon, jly, according to Ad1rn~, 
f\viulS by ejeEl:in~ w ~ter from its tai I; is de i veIl for
ward by tIle rca8ion of ,vater in th~ pool upon the 
~urrent ifIuing in a direElion backYlard froln its body. 

\lII. Agalll; Europe has lately been furprifcd by 
tlle elevation of bodies in the air bv means 01 a bal. 

W' 
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loon. Tile difcovery confilled in finding out a man. 
ageable fubflallce, \\'hicll was, bulk for hulk, lighter 
than air; aIld tile application of the dllcovery wass. 
to Inake a body cOlnpofed of this fubfiance bear up, 
along with its o\vn weight, forne heavier body ,vhich 
was attacl1ed to it. This expedient, fo new to us, 
proves to be no other than what the author of nature 
has employed in the gojJalnir fpider. \Ve frequently 
fee this fp ider's thread floating in the air, and extend. 
ed from 11edge to hedge, aCTOrS a road or brook of 
fo 1l r or Ii v e va r d s \v i d t h . The an j rn a 1 \v hie II f Of m s 
the thread, h'as no \vings wherc\vith to fly from one 
extremity to the other ot this line; nor lTIufcles to 
en a b lei t to f pI ill g 0 r dar t to fog rea tad i il an c e. Yet 
its creator ll:ith lai d for it a pat h in the atmof phere ; 
and after this nlanner. Though the animal itfel f be 
heavier than air, the thread \..,hich it {pins flom its 
bowe1s is fp~cifically lighter. rI--his is its balloolle 
"r"he fpider left to itfelf would dr0p to the grounrl ; 
but, being tied to its thread, both are fupported. \Ve 
have here a very peculiar provifion : and to a con
templative eye it is a gratifying fpeEtalce, to fee this 
infec.t wafted on her threas, fufiaiL·~d by a levity not 
her own, and traverfing regions, which, it \ve exam
ined only the body at the animal, might feem to have 
been forbidden to its nature. 

I MU ST nO\\1 crave the reader's permiffion to in
troduce into this place, for want of a better, an obfer,· .. 
ation or two upon the tribe of animals, whether be
longing to l~rHJ or ~·ater, which are covered by jllells. 

I. Tllejhelts oi./i,ai/s are a ,vonderlul, a mechan
ical, and, If one might fo fpeak, concerning the works 
of nature, an original contrivance. Other animals 
llave their proper retreats, their hybernacula afro or 
winter quarters, but tIle fnail carries thele about with 
bim. lIe travels \vith his tent; and this tent, though, 
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as \vas neceffary, both light and tllin, is conlpletrly 
impervious either to mci Hure or air. The young 
fnai I COJnc~ out at' its egg wit h the lhell upon its 
back; and the gradual enlargement which the fuell 
receives, is derived from the flilne excreted by the 
animal's (kin. Now the aptnefs of this excret~on to 
the purpofe, its property of hardening into a fuell, 
and the action, whatever it be,of tIle animaJ, whereby 
it avai!s itfel t ot its gift, and ot the contlitution of it.s 
g]and~, (to fay notl1ing of the \\'ork being conlmenced 
before the anitnal is born,) are things, which can, 
\vith no prohabilit}" be reterled to any other caufe 
than to exprefs defign ; and that not on the part of 
the animal alone, in which defign, thou~h it might 
builrl tlle houfe, could not have fupplied the nlaterial. 
The \vill of the anilnal could not d~termine the qual
j ty 0 t the ex c re tin n • Add t (J \\' hie h, t II at the fh e i I u f 
a f n a i ), wit 11 its pill a ran d con v 0 i u t 10 n, is a very a r ti
ficial fabric; \vhilfl a fndil, as it fhuuld feem, is the 
moft numb and unprovided 01 all artificers. In tIle 
n1idfl ot variety, there is like\vife a legularity, whicIl 
would hardly be cxpetted. In the laDle fpecics of 
fnaiJ the nU111bcr 01 turns is, u[ually, if nut d)\Vays, 
the fa n J e. 1-' he Ie a lin g 11 P 0 f til e 1 n 0 u tho f tIl e 0-. ell 
by the f n a i ), is a) [0 \V e 1) cal c uI ate J for its ,.., arm t }1 

and fec uril y ; but tlle cerate is not of the fame fub
Hal1'·ee \v i t h the {:he 11. 

.. II. Ivluch of ,vhat has been obferved (If [nails be
longs to Jhelf.fijh and theirJhells. particu!at ly to thofe 
of the univalve kind; with the addition of two re
Jnarks. One of \\' hich is Up(ln the great firengtll 
and hardnefs ot nloft of thefe {hells. I do not know 
whether, the wei~;ht being given, art C311 produce fo 
firong a cafe as are forne of there !hells. \Vhich de
fe n fi ve {l r eng t h r u ! t s we 11 \v it 11 the 1 i fe 0 fan ani m a J , 
that has often to fllilain the (Lingers ot a "armyele
Dlent and a rocky bottom, as \vell as the attacks of 
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voracious fiChe The other renl~l k is, upon the prop
e rt y, in the ani n1 a I ex ere t i;.) n, 11 (I ton 1 y (. t c ~)n r~ e ali n g, 
but vf conged!ing, or, as a builJct \voulJ call it, [et
ting in water, and info a cr(~taceous fubllance, firm 
and hard. l~his prnpcrty is rnllch Inore extraordina_ 
ry, and, chymicaUy fpe(~kingt lTlore fpecific, than that 
of hardening in the (jir; \vhich Inay be reckoned a 
kinrl of exficcation, like the drr!n~~ ot clay into bricks. 

III. In the bivalve order of ih€Ji finl, cockies, muf. 
cles, oyflers, &c. \vh~t COi1tri\'dt,Ce can be [0 finlple 
or fo clear, as the infertio~, at the bJC k, of a tough, 
tendinous, fubfidnce, that l~ccon1es, JT once, the liga-

c 

rnent which binds the t\\'O !hells t,--get11er, and the 
hingt-upon \vhich they op~n and {hut? 

IV. The {hell ot a !(,hiler's taiJ, in its articulation~ 
and overlapplngs, rerr~l-.. ~nts the j~inted part ot a coat 
oi mail; or rather, \\' hi( {l I be!:cve to be the truth. a 
coat 01 redil i~ all inlitatio!l of a lohiler's fuell. The 
fame end is to be an[\\1ered by both: the f:lme prop
erties, therefore, are required in both, nanlely', hard. 
nefs and flexibility, a covering '\\'llich ma}~ guard the 
part without obtlrucling its 111otion. l"'or this double 
purpofe, the art ot nJan, expref~ly excrcifed upon the 
fubjetl t h:Js not been abl~ to dcvife any thing better 
than what nature prcfents to llis cbfelvation. Is not 
this theref"ore mechanifm, \vhicll t11e !~;('\'hanic, llav .. 
ing a fimilar purpofe in view, adopt~? l~ the firuc .. 
• Ule ot it coat of n""!ail t() he referred to drt? Is the 
fame ilruElure of a lohfler, conducing to the [aine ufe, 
to be referred to any thing lefs than art? 

SOlnt?, \vho Inay acknow ledge tIle imitation, and 
arrent to tIle inter~tlce \\1hich \ye Inav draw from it, 
in the infiance before us, may be difpofed, pofIibly. 
to alk, \vhy fuell imitations are not nlore lrequent 
than they are, it it be true, as we alledge, that the 
fame principle of intelligence, defi~n, and Inechanic
a) contrivance, was exerted in tIle lormation of natur-
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al bodies, as 've employ in the nlak ing of the \9arious 
inflrUiDcnts by Vw'hlCh uU( purpofes arc fer\'eo. The 
an[\VeIS to this queHion arc, firfi, that it feldom l1CJp
pe n s, t hat p r t.~ c if ely the fa me pur po fe, and no 0 the r, 
is purfued ill any \\·ork which we compare of r;atule 
and of art; fetOc ~ldly, tha tit n; II feldon1er happens, 
t hat we can iUlitate nature, if we would. Our Juate. 
J i a I s a:1 d 0 U r \V 0 r k ! nan f]l i par e e qua 11 y de Ii c i en t. 
Spl ings and ,\1ircs, and cork and leather, produce a 
po 0 r ! Ll b II i t ute for an a r rn 0 r a han d . J nth e e x a In .. 

pIe which \ve have felef1eJ, I Inean or a lobficr's 
fIe 11 corn par e d \\1 i 111 a co at 0 f tn a iI, the [e d i ffi cui tie s 
ildnJ lefs in the \vay, than in allDofi any other that 
can be afIi~~ned; and tIle confequence is, as we have 
feen, that af~ gladly borrows from nature her con
t r i van c e, and i Tn ita t e sit c 10 fe 1 y . 

B L1 t fore t u r 11 to i n fe as. I t 11 i n ~ ... is i i1 t his c) a r s 
of anilllals, above all others, efpecially \\Then \ve take 
in the rrlu!titudc of fpecies which tl1e microfcope dif
covers, that we are firuc k \-vi th \vhat Cicero has cal l
ed " the ;"n.fatiab!e variety of natur,~." 1~here ale [aid 
to be fix thoufand fpecies of flies; fever hundred 
a~td fixty butterflies: each different trorn all the refi, 
( S t. Pie r r e . ) l' h e fa In e \\' r i t e r t e II sus fro tIl his 0 \V 11 

obfervation, that thirty-fevetl fpecies of \vinged in
feas, with d i fiinBions "·e II ex pref[ed, vi fi ted a fi ngle 
llrawberry plant in the cour{e ot three weeks.* Ray 
obferved, \vithi n the corn pars ot a mi Ie or tv~'O of his 
own houfe, t\VO hundred kinds ot butterflies, noclur ... 
f;al and diurnal. He likc\vife a fTc 1 t~, but, I think, 
.... Tithout any grounds ot exact computation, that the 
nunlber ot fpecies of infeEis, reckoning all forts of 
them, may not be f110rt ot ten thoufand.;· And in 
this ya!l \Tariety at anilrlal forms, (tor the obf crv dtiun 

* Vol. i. p. 3. t W~f. of G('d, p. 2,3. 
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is not confined to infeas, though more applicaLi,'! 
perhaps to them than to any other c lars,) \" C d: e lo1l1e. 
times led to take notice of tbe d i IT~rell t nlcth\)~1s, or 
father of the fiudioufl y di verf;ified rncth<..xis, by \v bich 
(}nc and the fal'ne pu(pofe is altained. In lite a) tic Ie 
of breathing, t()r exatTIple, \\rhicl1 vIas to be provided 
lor in fome way or other, befide the oi-dirltlry varie
tie; of lungs, gills, and· br<:athillg-holcs, (for infet1s 
in general refpirc, not by the rn')uth, bllt throujJh 
holes in the {ides,) Ihe nvrnpb~ oi gnats have an ap
paratus to raile their ba~ils to tbe top ot the water t 
and fc..l take breath. 'I-'he hydr ocanthJri do the like 
by t h r u ft in g the i r t a £ /5 0 U tot t h ~ ~~1 ate r . *' T h·e In a g -
got of the ei'uca labra has a long tai 1, OIle part fheath
ed \\lithin another, (but \~'hicl1 it ca'l dra\v Ollt at plear .. 
ure,) with a Harry tuft at the end, b-y \vhich tujt, 
w hen ex pall d cd \J po nth e fur i Cl c e, the in Ie [1 bo t h f u p
ports itfelf in tht \\'ater, and draws in the air "~\'hich 
is necetTary. In the artie Ie of natural clothing, we 
11ave the {kin~ of animals invelled ~'ith [cales, hair t 

tea the r s, m u c us, t rot h; 0 r i i f e 1 t t urn 'Ctl in l () a fh c 11 0 r 
cru it : in the no lefs nerellary artie 1e or offence and 
acicnce, \Vc have teeth, t~dOl~S, beaks, horns, flings, 
J)rickfes, \vidl (the IIluIt fingular expedient for the 
fdme purpore) the po\\"er ot giving the eletlric fllock, 
and, as is credibly reLtted of iorne animal:;, or driving 
a\V a y (hei r pll r [uer~) by Cl n in tolcrab le fretor, or 01 
bla.ckening the water throu~b \vhich they a-e pu;[u
ed. Tbe confideration ot thefe ar?ear:~nces might 
induce us to bel itve, that va-ric'!Y i t[el f, di 11 i "ct t rom 
every other reaf'zdl, \vas d Jllotive in the nlind o~ the 
Crftltor, or \vitlI tlle ag,:rHs of his ,¥i!l. 

To th is gl t:~t v arit~ty ill 0 r g(lD i zed Ii fe, the Deity 
h~)s g i veil, or PCI h~ ps tb {'r(,~ al i {~'S out of it. a currer. 
pdr.dirlg \,2il~ty of dni::ial appetites. For the final 

* I),,;tham, p. 7. 
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caufe of this we have not far to feek. Did all ani. 
InJ~S covet the fame element, retreat w or food, it is 
evident huw much fewer could be fupy!,ed and ac
commodated, than wllat at pre{ent live con\"eniently 
tooether, and find a plentiful fubfiilence. \Vllat one 
na~ure rejet1s, another delights in. Food, \vhicn is 
nGu(eous to Qne tribe of animals, becomes, by that 
,'erv propl rty which makes it naufeous, an alluring 
dainty to 1nother tribe. Carrion is a treat to dogs, 
ravens, vllltu.es, fith. 1 .... he exllalations of corrupted 
fubfiances attraa flies by crowds. Maggots revel in 
put re fa Et ion • 

. _-------------
CHAPTER XX. 

OF PLANTS. 

I TH INK a deCigned and fiudied mechanifm to be, in 
general, more evident in anilnals, than in plants: and 
it is unnecefTary to dwell upon a weaker ar(Tument, 
where a fironger is at hand. There arc, ho~ever, a 
few obfervations upon the vegetable kingdonl, which 
lie [0 diret:1Jy in our way, ·that it would be irnproper 
to pars by them without notice. 

~rhe one great intention of nature in the Ilrutlure 
of plants, feems to be the perfeB:ing of the feed,· and, 
\\:hat is part 01 the fame intention, the prelerving of 
it until it be per/ec1e{i. This intention {hews itfelt, in 
the firfl: place, by the care which appears to be taken 

· to protect and ripen, by every advantage wh;ch can 
be given to them of fituation in the plant, thofe parts 
which moR irnmediately contribute to fructification, 
viz. the antherre, the {lamina, and the fi,gmata.
Thefe parts are ufually lodged in the centre, the re
ceHes: or the labyrinths ot the flower; during tlleir 
tender and immature 11ate, are {h ut up in the fialk, 

W 



or fheltered in the bud: ClS {'oon as they llave acqui; .. 
ed firtnnefs of texture rufh cient to bear expofure, anti 
a re r~ a d y top eft () r In the i nl po r tan t 0 {Ii c e w hie his a f
fi g ned t Q t 11 e fB, they are d i fc 1 0 fed tot hell g h tan d air, 
by the burning ot the Hem or the expanfion of the 
p 2 t dIs: at te r w hie 11 tIley h a ~/ e, in man yea res, by th e 
very form of the flower during its blow, tlie light and 
'.r\'arnJth refleEled UPOl} tl1eOl trom the concave fide ot 
the cup. What is caiJed aifo the jltep of plants, is 
the leaves or petals difpofing tiletnfelves in fuch a 
Jnanner as to fllelter the young fielD, buds, or fruit. 
1'hey turn up, or they tall do\\~n, according as this 
purpofe renders either change at pofition requifite-
1n the gro\\'th of corn, whenever the plant begins to 
11100t, the t\\' 0 upper leaves at the Hal k join together; 
elnbrace the ear; and proteB: it till the pulp has ac
qui red, ace rt a in de g r ee 0 f con fi fie n c Y tIn f 0 tTl e \\! a· 
ter plants, the flo\\'cring and fecundation are carried 
on within the flcrn, \vhich dfter'v\'ards opens to let loo[e 
the impregnated feed.* The pea or papilionaceous 
tribe inc lofe the D<!rts of fruCtification within a beau
ti ful fold ing (; r tl;e interned bloflom, {onle~imfs called 
froln its 111ape the boat or keel; itftlf alfo protecled 
under a penthou!e forrrlcd by the external petals.
Tllis HruElure is very artificial; and~11"t adds to 
the \r a 1 u e 0 tit tho ugh it IT 1 a y dim i 1ir fh the cur j 0 fi. 
t y, vel y g t-' n r ra 1. It has a 1 {o t 11 is fur the r ad v J n t age 
( and it i,~ a n a d van t J ge it riEl 1 y n1 t c han i c a I) t hat a II 
the blofI(lrns turn their bar:Rs H) the wind, whenever 
the gale blows firong en\.)ugh to endange~- the delicate 
parts upon \\-hirh the feed depends. 1 have obferv .. 
ed this a hundred tinles in a field of PC2S in bloffom. 
It is an aptitude \vhich l'efuits frolH the figure ot the 
f1 0 l,"" C r, and, a s vve 11 G ve f did 1 is {l r i Ell y nl e c h ~~ n j c a I ; 
a~ Inuc h It), as tI]c turning of a weath~·r .. board or tin 
cap ul)on the top oi a cltilnney. Or tlle poppy, and 

~ Phil. Trallf. pa rl H. I jg~, p. 501. 
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of m a rJ v fi mil a r r pe c i c S 0 f f] 0 v,' e rs, the 11f ad, \v h it e it 
~s gro,,:ing, hangs ~own~ a rigid CUl vature in the up .. 
per p art at the Oem giv ing to itt helt pofi tion; a Il,,-l ill 

that pofitton it is impenetrable by rain or moifiure.
\~lhen the head has acquired its {j z(\ and is ready to 
()pen~ the ftal k ereEls itfel f, for the purpofe. as it fhou lei 
feern, (' .~. prefenttng the {lo\ver, and, with the fln\ver, 
the inftr'lments 01 fructification, to the genial influ
ence of tIle fun's rays. This, al\\'ays {truck nle as a 
curiolls properl~y; and fpecifically, as ~"e!l as origiIl
a]Jy, provided tor in the conHitution of the plcJl!t: 
for, it the Hem be only bent by the ~~ejght of th~ 
head, how COInes it to flraighten itfelf ","'hen the bt'a(l 
is the heavieft? There inflances Ihew the attention 
of nature to this principaJ objea, the fafety and rnatll
ration of the pdrts upon which the feed depends. 

In trees, efpeciaIly in thofe whicl1 are nati\"cs ct 
colder climates, this point i.J taken un earl:er. M;lny' 
of there trees (obferve in particular the qflt ;:!~~ri i !i\~ 
lzoJje chejnut) produce the enlhryos ot the leaves a;~i.t 
·flowers In one year, and bring then) to perlection tIle 
follo~,\'ing. There is a \.yinter therefore to be g. ~ t 
over. Now what we are to remark is, how natUJ e bJ.s 
prepared for the trials and feveri!ics,pt that fea{()u.·
The ret end ere tn u r) C:l, are, i n t I H:: fi 1 {l pIa c e, 'v rap? {' (i 
up ,,,,ith a COIll[Jdt-tnefs, \vh!ch no art can ii111tate: ill 

which {late, they com pore ''lhlt \VC ca~l the bud.
Th is is not a) 1. 1~ he bud i t (~ i t' i Sill ell' fe din fc ~ 1 ~. s ; 
\vhich [cales are formed frorIl the relnains of paft 
leaves, and the rudiments of future ones. Neither is 
this the whole. In the colden climates a third prc
fervative is added, by the burl llaving a coat of gr;ln 
or reun, 'vhi c 11, being congealed, refi its the ftrongelt 
frons. On the c1PFfoach ot ,,,Tarm \\'cather this gum 
!s fottened, ana cCilles to be a hi!1dran~e to the expar.. .. 
{ion 0 t the led·~~es and flo",vers. A 11 this CC! re is par t 
.ot tilat ~yflem ot provi{ioD.S \Vllicll has for its object 
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• ~jd confummation, the produRion and pel"feaing oi 
the feeds. 

"fhe SEEDS them.felves are packed up in a cap/ufe, 
a veLTe} compofed of coats, whlch, compared with the 
reft of tIle flower, are firong and tough. }irom this 
\1effel projeas a tube, through which tube the farina, 
or [orne fubtle fecundating effluvium that iffues from 
it, is admitted to the feed. And here alfo Occurs a 
Inechanical variety, accolnmodated to the different 
circumltances under \vhicll the falne purpofc js to be 
accomplillled. In flo\vcrs \vbich arc erect, the pifiil 
is (barter than the fianlina ; and the pollfn~ {hed from 
the anthcra! into the cnp of the flO"""Cf, is catched in 
its de fee n t by tIle head 0 I the pin i ], c a II edt he It i g nl a. 
But how is this managed \vhcn the fl'1'NerS hang down, 
(as does the cro\vn llnpcrial, for inllance,) and in 
which pofition, the fat ina, in its fall, woul(l be carri. 
ed from the Uigtna, and not towards it? The relative 
)en.~t11 of tl1e par.s is now illverted. 1'he piflil in 
t 11 e [e f1 u \tv e r sis u fu a II y 10 (J g e r, in i 1 cad 0 f {}1 0 r t c r, t han 
the fiamina, that its protruding fummit may receive 
the pollen as it drops to ~ he ground. In f0111C l.:afes, 
(as in the nigel! u,,) \\' he re t be fh a!ts of the: pi {iil S Of 

ltyies are di[ptOPOl tionably long, tIley bend down 
their extlen1ities upon the an\herl£, that the neceilary 
approx inlation rrlay be effected. . 

But (t 0 P 11 r fu e t his g red t w or kin its p fO gre r s, ) the 
impregnation, to \vhlch all thts rnacllinery relates, bc .. 
ing cOlllpletfd, the other pa~ts 01 the flower f3de Gand 
drop off, \v hiI fi the gravid.jted- vrjfr~l, on the contrary t 
proceeds to increc.lfe its bulk, al\vays to a .great, and in 
fOln~ fpecies, (in the gourd, for example, and melon,) 
to a fLlrpriz~ng cOlnparati ve fize; a {fuming in differ
ent plants an incalculable variety of form~, but all 
evidently conducing to the fecurity of the feed. By 
virtue ot this procels, [0 neceffary, but [0 diverfifieo. 
we have the fe~d, at lcn&tb, ill {lone fruits and nuts, 
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inc a fed ina il f 0 n t~ fb c 11, the III c 11 it r elf in ( ~ () [e din a 
pulp or hulk,by wh~ch the feed V:fithin is, or hath 
been, fed; or, Inure genera I! y, (I'l ~ In grapes, or~nge~, 
and trJc nUlnerOllS kinds of bel ries) plunged eve! ll~ ad 
ina g 1 uti no U S [y r up, con t~1 , ned \\. i t hi n a 1 kin 0 r b! d d
cler: at other tinles (as in apples and peell s) trnbcd
ded ill the heart at a firm fleihy fubHdnce; or (as in 
ftrd'vb~rJies) pricked into the furtace of a foit pulp. 

, I ~ h e i'e and man Y III 0 re va r i et i e sex i it in w hat ~v e 
cClll fi"uits. * Ip- p u 1 fe t and gl ai n, and gr ailes; in tJ CCS, 

and flu ubs, and fJovvers; t he variety ot the feed. vcf
fel~ is inCOIIlputable. 'vV e h(~ve the feeds (liS in the 
pea t .. i l)(;~ ) leg u I a r 1 y d i fp 0 fed ill 1) fi r c h men t pad s. 
\\?hich, tbJugll folt and lnenlbrancJus, t:ulljplctcly ex
clude the ,vet even in the bcavieH rdins; tbe pod aJ .. 
fn~ not ie Idom (tiS in t he b~Jn) Ii ned \vith a fine dow n ; 
'It other titnes (as in the lenna) diftended like a blown 
bladder: ur ,,,,e 11ave the feed enveloped in \vool (as 
in the cotton plant,) lodged (as in pines) uet\veen the 
hard and conl patt i(:a les ot a cone; or barricadoed (a& 
in the artichoke and thillIe) with fpikes and prickles; 

* F~om the con formation of fruits alone, one might be lcd, even 
without experience, t() fuppofe, tliat part of this provifioD .vat 
detlined for the utilities of ani01Jfls. As liJnited to the plaDt, the 
.provlfion itfelf fee Ins to go beyond its ohjett. The Belli of an ap
pJe, the pulp of an orange, the meat of a plumb, the "iatnefs of 
the oli ve," d ppt ar to be more ,than fuffici en t f Ir I he nouriali ng of 
the feed or kernel. The event {hews, that th;. redundancy, if it 
be one, mirdll:crs to the (upi>Qrt and ,r~tjfication of auhaal natures, 
and when ",-e obferve a proYifion to be more than fufficient fer 
on e pur po fe, yet wall ted fo ran a the I' pur p 0 fe, it j s not II n fa i r t ~ 
conclude :hat both purpofes \"Iere contemplated together. It fa
,yors this view of the fubje8: to remark, that fruits ar~ n1t (which. 
they might have been) ready all together. but that they ripen ill 
fucc'!ffi,)Q throughout a gl eat pa rt of the- yea r; fOlne in fUDlme r ; 
fJme in autumn; that forr.f require the noW' maturation of the 
winter, and fuppl) (he [pring: aao that the c?ldeil: fruits grow in 
the botteft places. Cuculnbers, pine apples" melons, are the 
natural produce of warnl climate!, and contrlbute greatIy. by thel r 
A;oolucfsJ,to the Icfre1hmcnt of the inhabitants llt thoie couDlrit • ., 

\V 2 
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in IDufllrooms placed under a penthoufe; in ferns, 
within flits in the back part ot the leat; or (\~;hich is 
the mofl general organization ot all) we find them 
covered by firong, clore, tunicles, and attaclled to the 
Hem according to an order appropriated to cael} plant, 
as is feen in the feveral kinds of grain, and of graffes. 

In \vhich enumeration wllat we have firft to notice 
is, 11nity of purpore under variety of ex pedients. 
~othi~g can be more .jz"ngle than tlle delign ; nlOfe 

dlve~/ijied than the medl1S. l:lellicles, fllclls, pulps,pods, 
l1uf]\.S, fkins, {cales arlBed \\'ith thorns, are all enl p loy
cd in profecuting the fame intention. Sccond!y; \\'e 
lnay obferve, that, in all there cafes, the purpofe is 
fulfilled within a jll ft and li}nited degree. \\T e can 
perceive, that, if the feeds at plants were more llrong
ly guarded than they are, their greater fecurity \vouJd 
interfere witll.other ufes. lVlany fpecies ot anirnals 
would fuffer, and many periCh, if they could not ob. 
tain accefs to them. The plant \vould overrun the 
foil; or tLx~ feed be wdfied tor want ot roon} to fow 
itfelf. It is, fometimes, as neceC[ary to defiroy par
ticular fpecies of plants, as it is, at other times, to en
courage their growth. Here, as ill many cafes, a bal. 
ance is to be tIlaintained between oppofite ui"cs. 'l'he 
pro\'ifions for the prefervatioll of feeds appear to be 
di reeted, chiefly agai n ft tile incon (lane y' ot the elc. 
nlents, or the [\veeni OCT defiruE1 ion of inc lClncnt rea-

l n 
fons. 1~he depredation of animals, and the injuries 
vf accidtntal violence, are allowed for in the abun
dance of the illcredle. The rt:fult is, that s out of the 
many tllouf.111d cliffel cnt plants \vhic 11 cover the earth. 
Dot a. finglc fpecics t perha.ps, has been 10ft iince the 
creatIon. 

\Vhen nature l1as FerfeEled Iler feed"s, her next care 
is to difperfe tllem. The feed cannot an[\ver its pur
pore, while it remains confined in the cdpfu1e. After 
the feeds therefore are ripened, tllepericarpiumope.us-
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to let them (rut; and the opening is not like an acci
dental burfii 'g, but, for the mol! part, is according 
to a certain rule in each plant. What I have always 
tbouaht very extraordinary, nuts and £hells, which \\"e 
can hardly cl~ack with our teeth, divide and make 
way for t'he ]jtti~ tender fprout which proceed~ f."orn 
the kernel. .t.Iandling the nut, I could hardly con
ceie\"e how the plantule was ever to get ont of it~ 
'I'here are cafes. it is [aid, in which the feed-velTe), 
by an elafiic jerk. ai thE! moment or it~ explofion, 
fa fis the feed to a cf i flance. We all ho\.\!ever know, 
that many feeds (thofe of tnoil compoiite tlo\\~erSt as 
of the thiflle, dandelion, &c.) are endowed Will) what 
are not inlproperly called win,~s,. that iS t do"rny ap
pendages, by \\thich tIler are enabled to float in the 
air, and are carried ott(;ntimes by the wind to great 
diflances from the plant which proC:uces them. It is 
the fwelling alfo of this downy tuft \vithin the f(~ed
velfel, that {(;Oems to overcome the reCi fiance of its 
coats, and to open a paffage for the feed to efcape. 

But the (o'!/t'ltution ot feeds is Hill more admirable 
than eit her their prefervafion or their dif perfion. In 
the body of the feed of every fpecies of plant, or 
nearly everyone, provifion is made for t\\'O grand 
PUt pores: firft, tor the [dfery of the ~'ernl ,. fecolldly, 
for the tClnporary fupport of the future plant. The 
iprout, as folded up in the feed, is delicate and 
brittle, beyond any otl1er fubl1ance. It cannot be 
touched without being broken. Yet, in beans, peafe,. 
grars-ieeds, grdin, fruits, it is fo tenced on all fides,. 
fo {hut up and protected, tl1at, \vhi!fi the feed itfelf 
lS llldcly handled, toffed into [de ks, iho\'eled into 
heaps, the mini;·lture plant, the facled particle, rc
mcHns unhurt. It is won.derlul alfo, ho\v lung many 
kinds ot feed, by the help of their intcgUtllents, and 
perhap~ or their oils, {land out ag;~in It decay. A 
grain of muitard feed has been knO\-Yl1 to lie in lb& 
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earth for a hundred years; and, as Coon as it llad ac. 
quired a favorable utuatiun, to {hoot as \?igoroufly as 
if jufi gathered from the plant. Then, as to the fec. 
end point, the temporary fupport of the future plant 
the matter {lands thus. In grain. and pulfe. and ker: 
nels, and pippins, the germ con1pofes a very fmall 
part of the feed. 1"he rell conhits of a nutritious 
fubfiClnce, fron] ,~hich the £I)fout draws its aliment 
for lot nee 0 n fi de r a b let i me a t te r it is put fort h; vi z. 
11 n til th e fi b res, III 0 t 0 u t f fO ITI the at he J' e Ii d 0 f the 
feed, are able to irnLibc juices frorn the earth, in a 
fufficient quantity for its demand. It is o\ving to 
this conftitlltion, that we fee feeds fprout, and the 
lprouts make a conficierabJe progrefs, \vithout any 
-earth at alL It is an ceconorny al[o, in which \ve re. 
tHaT k a c 10fe analo,gy bet"teen the feeds ot plants, 
and the eggs ot animals. l"'be fame point is provid. 
~d for, ifl the [arne Inanner, in both. In the egg, the 
refidcnce of the living principle, the cicatrix, forms 
a ver}' minute part of the COlltents. The white, and 
the white only, i-s expended in the formation of the 
-chicken. The }Tolk, very little altered or diminiIJled. 
is wrapped up in the abdomen of the young bird, 
,vhen it quits the {hell; and [erves iM its nourifh .. 
-ment, till it have learnt to pick its own food. This 
perfetlly refernbles the firfl nutrition of a plant. In 
the plallt, as well as in the animal, the ftruaure has 
every charaaer of contrivance belonging to it: In 
both it breaks the tranfition trom prepared to unpre
pared aliment; in both it is profpeElive and compen
fatory. . In animals which fuck, this intermediate 
nourifhment is fupplied by a different [ource. 

In all fubjeas the mofi COffirnon obfervations are 
the beft~ when it is their truth ~nd firength which 
have made them common. There arc, of this fort .. 
two concerning plants, which it falls within out plao 
10.Dotice. The fir) relates .to, what has already been 
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touched upon, 1heir germin(l~ion. '\Yhen a grain of 
COf n is ca fi into the groll n .. 1, th isis the c b," llg~ "'. hit: h 
takes place~ }~)on) one end ot tbe grain iifues a 
green fprout: from the other a nUIIlber of \vhit~ fi ... 
bfOUS threads. Ho\v can this be expl .. lined ? \\lhy 
not fplouts trom botl1 ends? Why not fibr0us t11retlds 
froln botll ends? To what is the difference to be re
ferred, but 10 defign; to the different ufes \vhich the 
par ts are thereat ter to fervc; u fe" \\1 hie h di [cuver 
thelnfelves in the fequel or the proce{s ? The [prout, 
or plu111ule, firuggles into the a:r; ~Ild becomes the 
plant, of which, trom the firH, it cuntaiued the fllCii. 
ments: the fibres fhoot into the edIth; and, thereby. 
both fix tlle plant to the grounrl, and cu~ !ea lldurifh. 
ment from the foil for its fupport. No\v, Wi1Clt is not 
a little remarkable, the parts iITuillg froln the feed 
take their refpettivc direclions, jnt~) whatc.:ver pl,fi. 
tion t he feed it fe J t happens to be eel n. I t th~ feed be 
thrown into the wrougeft p()tIible p~){i!iont th:lt is. if 
the ends point in the ground .he reverIe of \Vhdt tIley 
ought to do, every t hing, neverthelefc;~ ~oes on rigllt. 
The fprout, alter being pllihed dO\\'1l a hale ""aYt 
tnakes a bend and turns u~ wards; the hbres, on the 
contrlry, after {hooting at fifll uP\-\'rlrds'l turn dO\rVn. 
Ot this extraordinary vegetable tdtt, an account has 
1ately been attempted to be given. " 1"he plumule, 
it is [aid, is flimuldted hy the air illtv action, and 
elongates itfelt when it is th!lS nloil exciteci: tIle 
radicle is fiirnulated by moifluret and t·longates 
it f elf \v h en it j s t 11 us moil ex c i led. \ \1' he nee 011 e 
of there gro\\'s upwald irJ q"lefl ot its adapteJ ob. 
jea, and the other du\vll\\·~iJ d. ,'* Were this account 
better verified hy experilnent than it is, it only {hltts 
the contrivance. I t does n()t difprove tlle cOlltriv
ance; it on~y ri':;!110VeS it a little further back. \Vho, 
to u[e our authul 's O'(~Vll IdngllJge, h adapted the oll. 

* DarWIn', Phltoloiia, p. 144-
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jeEls ?" Whf) g'ave fuch a quality to tllefe connate 
part s, as to be f u fc cpt i b leo f d i ff ere n t " it i tn u I at ion :" 
as to be "excited" each only by its own element 
and precifely by that, which the fuccefs ot thcvegeta~ 
tion requites? I fay, " which the fuccefs of the veg
etation requires," for the toil of the hu{bandm~n 
\vouJd have been in vain; his laborious and expen
five preparation of the grouild in ,rain; if the event 
mull, after all, depend upon the pofition in which the 
fcattered feed was fown. Not oue feed out of a 
hundred would fall in a right direftion. 

Our.ftcond obfervation is upon a general property 
of climbing plants, whtcll is flri81y mechanical. In 
thefe plants, from each knot or joint, Of, as botanifts 
call it, axilla of the plant, iffue, clofe to each other, 
two {hoots; one, bearing the flower and fruit, the 
other, dra\vn out into a wire, a long, tapering~ fpiral, 
ten d ri J, t hat t Vv i II sit f elf TO un dan y t hi n g w hie h 1 i es 
within its reach. Confideling, that, in this clais, 
t\\"o purpofes are to be provided tor (and together) 
frl.1aification and fupport, the fruitage of the plant, 
and the fufientation of its fialk, what means could be 
ufed more effettual, or, as I have {aid, rnare mechan
ical, than what this firul:1ure prefent.s to our eyes? 
Why or how, without a vie,,, to tllis double purpofe. 
do two {heats, of fuell different and approp~iate forms, 
fpring from the fame joint, from cont!guGUS points of 
the fame fldlk? It never happens thus in robull: 
plants, or in trees. "We fee not," fays Ray, "[0 
nluch as one tree, or fhrllb, or 11erb, that hatil a firnl 
and flrong fiero, and that is able to mriUtlt up and 
Hand alone with am fiance, furnIJ'hed wiih llz~fo tel~
drils." Nlake only fo firoplc a \.":omparifon as that 
ber\veen a ped and a bean. VV hy does the pea put 
t orth te n d r i Is, tIle bean not ; but be c a tl f e the fi a 1 k 0 f 
the pea cannot fuppolt itfelf, the ~alk ot the bean 
can? \Ve may add alfo, as a circurn iiaIlce not to be 
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overlooked, that, in tl1e pea tribe, there c)arp~ do not 
tnakc their appearance, till they are wanted; till tIle 
plant has gro\\'n to a lleight to fland in need of [up-

pClr~'l · 'd 'f " r R f1 a-. lIS wor , " u pport, lugge s to us ale e loa·' 
upon a property of graffes, of corn, and canes. l~he 
hollo,v Hellls of t hefe cIa fres of p Jants, are fet, at cer
tain intervals, with joints. There joints are not founcl 
in the trunks of trees, or in the folid ftalks of plants. 
There may be other ufes of there joi~ltS; but the faa 
i~, and it appears to be, at lea fi, (Jne pUfpofe dt'figned 
by them, that they corroborate the Rem; \\1hich, by 
its length and hollownefs, would, otherwife, be too 
liable to break or bend. 

Grafles are Nature's care. With there the clothes 
the earth: Witll there lhe fu Rains its inhabitants. 
Cattle feed upon their leaves; birds upon their 
fmaller feeds; men upon the larger; for few read. 
ers need be told that the plants, which produce our 
bread corn, belong to this clafs. III thofe tribes, 
which are Inure gener~lly confidered as graffes, their 
extrdordinary lneans and powers of prefervation 3nd 
increafe, tlleir bar-diners, their aimo!t unconquerable 
difpofition to fprcad, tlleir faculties of revivifcence, 
coincide with the intention of nature concerning them. 
They thrive under a treatlJJentby which other plants 
are deflroyed. The Inor~ their Jeaves are confutned, 
the nlOlC their roots incrt;afe. ~rhe nlore they are 
trampled upon, the thicker they grow. Many of the 
feemingly dry and dead leaves of grtlffes levive, and 
renc"' thci'r verdure in the fpring. In lofty moun
tain~, \vhere the fumlner heats are Hot fufIicient t() 

ripen the feeds, graIIes abound, \vhich are vivipa
rou~, and confequently able to propagate themfelves 
wi tho It feed. It is an obfervat ion likewife \tv hie 11 
has otten been olade, tllat herbi\?orous anitnals attach 
theulfelves to the leaves at grafles ; and, if at liberty 
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in tl1eir panures to range and choole, leave untouch. 
ed the fir a \VS w hie 11 [u P po r t t II e f1 ower s . '* 

1"hc general properties of yegetabJe n~lture, cr 
properties common to large port!ons of that kingdom, 
6re aloloft all which the cOtllpafs of our argument ale 
Jows to bring forward. It is impofliblc to foI1ow 
plants into their feveral fpecies. We may be allow. 
ed, 11o~iever to lingle out three or four of there fpe
cies as worthy ot a ?articular notice, either by fome 
fingular mechanifrn, or by rome peculiar provifion t 

or by both. 
I. In Dr. D3T\vin's Botanic Garden, line 395, 

note, is the tollo\o\"ing account of the va!l!/'neria, as it 
l)as been obferved in the river Rhone. "'rhey have 
roots at the bottom of the Rhone. The flowers of 
theJ"emale plant float on the fur face of the water, and 
are lurnifhed with an elaflic, .Ipiral, }la/h, which ex .. 
t~nds or contracts as tIle \vater rifes or fa lJs: this rife 
or iall, from the torrents \v hich flOt\' into the river, 
often amounting to nlany feet in a few hours. The 
flowers of the male plant are produced under \vater ; 
and, as foon as tIle tecundating farina is nlature_ they 
feuarate tllemfelves from the plant; rife to the fur
ia~e ; and are ,vatted by the air, or borne by the cur. 
rents, to the female flo\vers." Our attention in this 
narrative will be direEied to two particulars; fir!l to 
the mecllanifm, the" elafiic. fpiral, ftalk," which 
lengtllcns or contraEl s itfel f accordio,J! as the water 
rifes or falls; fecondly, to tIle provifion which is 
made tor bringing the male flo\ver, which is produc
ed under water, to the telnale flower which floats up
on the furiace. 

II. ~Iy fecond example I take from vVithering. 
Arrang. ""01. 11.. p 209, ed.~. "The cll/cufa turo
paa is a parafitical plant. rfhe feed opens, and puts 

* With. Bot. Arr. vol. i. p. 2.8. edt 2d. 
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froln right to left, up other !.lants, froin .. ~, .. hich, by 
nleans ()t vefJcls, it draws its nouriflllne:1t." The 
_. little fpiral body~~ proceeding tratn the fee(l is to be 
cornpared witll the fibres wl1ich feeds fend out in or
dinary cafes; and the cotnparifon ought to regard 
both the forrn of the threads and the direclic)n. l""hey 
are flraight; this is fpiral. 1'hey fnoot d,,\vnwards ; 
this points upwards. In the fule, and in the excep ... 
tion, we equally perceive dcfign. 

III. A better known parafitical plln~ is the ever-
,reen lhrub, called the 1njffeltoe. VvThat \\1e .have to rc
mar k. in it is, a fi ngular ill fiance ot COlllpe!!Jation. No 
(1ft ilath yet made thefe plants take root in the eaIth. 
Here tllereiore mig11t [eem to be a mOltal (lefett in 
their conftitution. Let us exalnine h()w this defea il 
rnade up to them. The feeds are endued with an ad. 
hefive quality fo tenacious. that, if they be rubbed up
on the fmooth bark of almoft any tree, they ~·ill flick 
to it. And th:!r. what follows? Roots fpringing trom 
their feeds, infinuate tlleir fibres into tIle \voody fub. 
fiance of the tree; and the event is, tllat a miITeltoe 
pL1nt is produced t1le next winter.* Ot no other 
plant do the roots refule to {]100t in tIle ground; ot 
no otller plant do the feeds poilers tllis adhcCive, gen. 
erative~ quality, when applied to tIle bark ot trees. 

I\T. Anotller inflance of the cOlllpenfltory fy fiem 
is in the autulnnal crocus or nleadow iJffron, (cholci. 
CUln Ilutumnale.) I l1ave pitied this poor plant a 
thoufand times. Its bloIIom fifes out o~ the ground 
in the moil: torlorn conditiofl poffible; WitJl0Ut a 
{heath, a tence, a calynx, or e\-en a leaf to protetl it ; 
and that, not in the [pring, not to be vifited by funl
mer funs, but under all the difadvantages of the de. 
ciining year. \Vhen we come however to look more 

Ib; p. 2t03. 
X 
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c 1 0 rt~ ] ~r i: j tot hen 1 l: l:1 d reo f t 11 ! s pI d n t t v, e ti n d t h J C in. 
ilea(l of its being n(~~leEtcd, nature has gone out of her 
couri'e to provide tor its fecurity, and to make up to 

it for all its dcftBs. The feed-veIfel, \vhich in other 
plants is fituated within the cup ot tlle tlu\ver, or jufi 
beneath itt in this plant lies btlried ten or t,vflve inches 
tInder ground within the bulbolls root. 'l-"he tube of 
the flo\\1cr, Wl1icll is feldom rnore than a lew tenths at 
an inch long, in this plant ex~ends do\vn to the root. 
1'he flyles always reach the feed-velTel; but i~ is in 
this, b>· an elongation cnknuvvn to any other plant. 
}\ 11 thefe finguldrities conti ibu!e to one end. U AI 
tllis plant blofforns late in the year, and, probably, 
,\90uld not have time to ripen its feeds before the ac
cefs of \vinter which ,vould dellroy them, Providence 
has contri\'cd.its flru8ure fuch, that this itnportant of
fice may be performed at a depth in the edrtll out of 
reach of the ufual effects ()f l"rofl.n* "J'hat is to fay, 
in the autumn nothing is done above ~ronnd but the 
b u fi n ~ [s () f i In pre g !1 at ion; \V h ! chi san d fI air bet wee n 
the anthcrze and tbe {tigmata. "fhe Il1aturation of the 
itnpregnated feed, \·",ilieh in other plants proceeds 
within a capfule, expofed together \\,ith tl1e Teft of the 
flower to the open air, is here carried on, and during 
tIl e \~l hoI e \v i n te r, \v i t hi n tIl e h ca rt, as \"l e may fa v, 0 f 
the earth. that is, " out ot tIle reach 01 the ufual effeEls 
of frons." But then a ne\v difficu~ty prefents itfelf. 
Seeds, tl10Ugh perfeEted, are kno\\~n not to vegetate 
at f h is depth in t l:e eart 11. OUf feeds theretore, tho' 
fa fa fc 1 y lcd~ed, \VOU Id, a fter a lJ, be loft to the pur
pofe for \\'!liell all feeds are intended. LeIl this 
fl10u Id be t h·~ cafc, "a recand adrn irab Ie provifioIl is 
m~lde to T3ife then1 ~bove tIle furface "-hen they are 
IJerteEled, and to fOVl thenl. at a proper difiance :" 
viz. the gcrill gro\vs up ;'ll Ill,'?, J('rin.g, upon a fruit. 
;,.ialk, aCCOOl panicd lV ~th leaves. ' f' !.e feeds no"', in 

• lb. P j 6.). 
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• onlmon ,\~ith thofe of other plants, 11ave the bC:;H fi~ 
ot the fumrner, and are [o\vn upon the furf:lrc:. "1 he 
order ot vegetation externally is this. The pI.lnt 
produces its flowers in Septelnbcl'; its leaves and 
fruits in the {pring folJo\ving. 

v. I give the account of the dioncea mufcipula, an 
txtraordioary American plant, as [oIne late atlthors 
ha\'e related it; but, whether \ve be yet enoug.ll ac
quainted with the plant to bring every part of thislC .. 
count to the tefl of repeated and familiar obicrvalion, 
1 anl unable to fay. 1 ts leaves are jointed, and t nf
nilhed with t\VO rows of firong pric kles; their fur
faces covered \\~ith a nUU10er of nlinute glands, "'lliell 
fecrete a [\veet liquor, that allures the approac.h of 
flies. vVhen there parts are touched by the legs of 
flirs, the two lobes of the leaf infiantly fpring up, the 
ro\vs of prickles lock thenlfelves fait together, anel 
fqueeze the unwary animal to death/'* 1-1ere, under 
a ne\'l nl0del, we recognize tIle ancient plan of na. 
ture; viz. tbe relation ot pal ts and provi {ions to one 
another, to a commO:1 office, and to the utility ot the 
organized body to which they belong. rr'he attrati. 
ing fyrup, the rows ot firong pric kles, their pofition 
10 as to i nterloc k, the juints ot the lC;tves; and, ,\That 
is more than the refit that linglllar irritaJility ot thelr 
furfaces, by whicll they clole at a toucb; ali U{:'JI a 
contributory part in prod uc ing an enet-t, cuacettej 
tit her \\. i t h the de fen c e ,or \\T i t h t 11 e 11 U t r 1 t i .~ : j) \) t t: 1 t! 

r1ant• 
• 
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\tV H F. N we come to the clemen~~. we take leave 
ot vur rnechclnics; becaufe we cvIDe"to tlwfe things, 

'* .s m e 11 i <. ';) r i~ 11. 0 f N J t. I L ft I YO 1. i. p, S. 



THE E L E ~i E N T S. 

of the organization of \vJlich, if they be organizeJ, 
we are conteffedlv iL!,norant. Tbis i2nOfJl1CC is inl-

~ t~ ~J 

plied by their lla!ne. To fay the truth, our in~;eHi .. 
gations are flopped long before \ve arrive at this poi~t. 
l-~ ut then it is for OUf cornfort to find, that a kno\v 1. 
edge ot the confijtlltion of the elements is not n{lct!~ 
f J r y f' 0 r 11 s. For in fi j nee, as}\. d d i fO!l has \ v e 11 0 b. 
ferved, "\ve kno\v ZU.2ter fufIiciently, Vv:.C~l \~ .. e know 
110\\7 to boil, 110\V to freeze, how to eVapOfJte, h()'vv to 
IJlake it freill, ho\v to tnake it run or [pout out, in 
what quantity and direEl:ion we pleafe, without know. 
ing what water is." The obfervation of this excel. 
lent \vriter has more propriety in it no'''', than it had 
at the time it was made: for the con flitution, and the 
conftituent parts of \vater, appear in fome meafure to 
have been lately d~[covered; yet it does not, I think, 
appear, that ,ve can make any better or greater ufe of 
water fince the difcovery, than \Vc did before it. 

We can never think of the e)elnents without re· 
lletting upon the nu!"nber of difiiua ufes which are 
con/bllL/affc' in the fa lne fub {lance. TLe a/r [up? !:c~ 
the lung~, fu rports fir~, conveys found, refll-'ct 5 lIght, 
cliffufes fu}(?lls, gives rain, ,vCifts !hips, bears up bird.,_ r Ex U{!(!tu s ta panta ; I 'lL'attT, bel] de m:'1i ntdir{i ng ~ ts 
(;\vn inbaoitants, is the univerfal nourifhcr or pLtnts, 
<!nd throuoll thClTI of terrcfiridI anirnals; is the bafi) 

.l"') 

cl their juices dod fluids: dilutes tl,eir tood, (luench. 
c.. s the i r t b ira, fl 0 at s the i r bur the n ~~ . Fir e \v a r rn s, d if .. 
folves, enlightens; is 1 he gredt prOlTIoter of \·egetatiofl 
and life, if (.not necen~ary to the fupport of both. 

Vve 111ight enlarge, to aJrno{t a~y !engtll we pleaf. 
cd. upon each ot thefe ufes; but It appears to tIle cil. 
1110fi fuHlc1ent to {late them. 'f'he fe\v remarks, which 
1 j u d g e i t nee c {r ~ r y to add, are as' 0 l! 0 t~ \~ • 

I. AIR is eITentiallv different from eartll. rfhere 
appears to be no necefIity for an Cttmofpher~'s inv~fl
ini our globe; (the moon l1as none:) yet It does In-
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"en it; and \ve fee how many, h')w various, a~d ho\\' 
important are the purpofes '.vllich it anf\vers to c\'ery 
order of aninlated, not to fay of organized, beings. 
which are placed upon the terrcHrial furL1ce. I 
thinl~ that everyone ot there ufes \vill be un(h.-rtiooJ 
upon the fir{t nlention of thelll, except it be th'lt 01 
1'~jl(c7/ng light, which may be explcl~ned thus. If I 
h Ii d the p n \ v e rot fe e i n g 0 II ! Y by rn c ,1 n S 0 f ray s c {) min ,~ 
direc11y from the fun, \vbencver I turned Iny back. 
U po n t 11 e 1 U 1 n ina r y, 1 010 U 1 ~i Ii; ~ d t H \ [e 1 i i n d a! k n c [5 .. 

It I had the power of feeing by refl-~tled ligIlt, yet bv 
nleans on}'" of licrht rclletlcd troln folid Int.dres, there 

J t') 

maffes would fhirle t indeed, and gli lien, but it ,'\~oLlld 
be in the dark. r!'he hernifphere, the ikr, the world, 
could only be illulJ2inated, as it is il1uolindtcd, by the 
light of tIle fun being fr0t11 all fides, and in every di. 
rection, reilecl:ed to the eye, by particles, as nume
rous, as thie kly fcattert'd~ and as \viJely diffuftd, al' 

are thofc of the air. 
Another general quality 01 the atmofphere is, the 

po\\~er of evaporating' fluids. The adjuf!mentot this 
quality to our ufe is feen in its aEliul1 upon the rea. 
In t11c rea', water and fait are rT'ixed together moll in
timately; yet the atlDofpllere raifes the \vater, and 
leave~ tlle faIt. :?ure and lrefh (1S drops ot rain de
fcend, they are coHeaed trom brine. If evaporat ion 
be ft.>lution, (which feenls to be probable,) then the 
air diiTolves the \vater, and not the faIt. Upon \vnJt
ever it be tounded. the difiinaion is cr i ti eal ; fu lIllie h 
fo, ~hat, when. we attenlpt· to inlitate the proce{s bv 
art, we mufi regulate our diiltlld.t~on with great car·e 
and nicety,. or, together \\Tith the wdter, \vC get the 
bitternefs,.or, at lCJfl, the diHafiefulnefs ot the marine 
fubfiance: and, after all, it is o\\7ing to tllis original 
elc:(~live power in the air, that we can cfieEl the fepa. 
ration which we \\"ifh, by any art or means \vhatever. 

By cVJporation "'ater is carried up into the air j L-;;, 
X2 .. 
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the C011\·erre of evaporation it falls down upon the 
earth. And how does it fall? N01 by the cJouds be. 
ing all at once reconverted intu water, and defcending 
like a Gleet ; not in rufhing down in co]ulnns tronl a 
fpout j but in t110derate drops, as trOll} a cullcnder. 
Our watering- pots are tTlade tu inlitate fhov.(~rs at rain. 
~et, a priori, I lhuuld have thoughl either of the two 
former fllethods nlore likely to 11i.ve tJken place than 
the laft. 

By rcfriration, flame, putre!'aElion, air is "endered un .. 
fit tor the Cupport ot animal lite. By the con fldnt oper
ation ot there cor!"upting principles, the \\'hole atlllo{: .. 
phere, it there were no retloring caufes, \vould cOlne at 
length to be dt~pri\?ed of its necc{fary degree of purity. 
Some of there caufes feem to have been difcovcl ed, and 
tl1eir efficacy afcertai ned by ex periment. i\ nd [0 far as 
the difcove,} has proceeded, it opens to us a beautiful 
and a '~londerful r.econolllY. fTegetalion proves to be 
one of then]. A fprig of rIJint, cork~:d ep \vith a fnlaJJ 
portion oi fon] C:!ir placed 1n the 1 ight, re nders it a,~~ j n 
ca pab 1 e 0 f f u P P l:' 1" tin g 1 i teo r fl J nl e . ti ere i her e fu r e 
· fi . ,. t t f· .. J ' 15 a con ant C ire U j l : l'~'; nOD e n e 1 t s rn J ~ 1-' ~ :-! 1 rH.' t.e t) ~! \ '\: ~e n • the tYlO S!,cat pro\ inccs of organized n·unrc.. "flit! 
plan t p U 1 i fi e s \:v hat the ani r n al h ad po i fo ned: i n r e
turn, the contaminated air is II10I ethan ordincfily nu
tritious tu the plant. Agitatiun 'lv2'th 7.1'at~r turns out 
to be another -..If there :-eilorati\"es. "-[he touleil air, 
fb a ken ina h \) a! t. \v it h \\1 ate r tor .:l [ll ffi c i e n tic n g tho f 
time, recovers a great degree of its purity. Here thell 
again, allowing for the fcafe upon \\yhich nature \vorks, 
we fee the falutary efie8s ot jtor1JlS and tenlpifts.-
The yefiy waves, \vhi~h confound tIle heaven and the 
fea, are doing the very tIling w 11ich is done in ,the 
bottle. Nothing can be of greater ilnportance to the 
livina creation, tban tLe f&llubrity of tlleir atnlofphere. 
It ou~ ht to reconcile us thereFore to tllefe agitations of 
the clements, of which we fometimcs deplore tbe 
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conreq~enceg, to kno\v t tllat they tend po'.verfuJIy to 
Tenore to tl1e air til at purity, which fo many caufes 
are confiantly impairing. 

II. In \V l\. T E R, what ought not a little to be ad. 
mired, are thofe negative qualities which conilitute 
its puri~y. I-I~ld it been vinous, or oleaginous, or a. 
cid; had the fea been Ii l1ed, or the I: vers flo\\1ed, 
widl wine or mi 1 k; fifh, con flituted as they are, mutt 
have died; plants. conHituted as they are, ':Vould 
have ,vithered; the lives of animals, \\P hich feed up
on pIa n t s, In u it h a v e . per i fh e d. It s v er V i '!-lip i d 7" t )' , 
\v hich is one of tho fe l1cgati \'~ qualities, renders it the 
ben of all nlcHfirua. Having 110 tdHe of its O\\ln, it 
beCOOles the fi ncere veh ic Ie ot every other. Had 
tla::re been a taile in W dter, be it what it r:,ight, it 
'\'ould have inteaed e\'cry thing we i.te or dlank, 
"lith an inlportunalc repetition of the fame fldvor. 

Another thing In this element, not lcfs to be adnlir
ed, is tl}e fon itant round \\' hie h it tra\'eis; and by 
which, \vitbollt i"u frering either adulteration or wane, 
it is c \)11 tin u a! ! y 0 Hl~ r i ; "g it felt to the \\' ant S 0 f the ha b
i ~J b leg 1 tJ be. 1-;' fO ITl t 11 e fe a are e x b Ct 1 ed l hoi e va p 0 u r s 
which torrn the clouds. rfhefe (louds defcend in 
fho\vers, w h~l' b, penetrating into the crevices ot the 
hill s, fu p ply f P r i n g s . "V hie h f P r in g s fl 0 \V i n lit t1 e 
i! : ea fll S i 11 tot he V d i 1 e y s; and t the r e U tl i tin g, be co me 
rivers. \i'"\lhicll ri\"er~, in return, teed the ocean. So 
there is an inceilant cif ell Lnion 01 the lame fluid; and 
not one drop probably IljOre or lefs nOlA1 , than there 
\\yas at the creation. A peil tic le ot water takes its de
parture from tbe fJt face ot the rea, in order to fulfil 
certain imFot tant offices to the earth; and having ex
ecuted the {'ervice \\' hich v.'as affigncd !o it, returns to 
the bofom \vhi~h it left. 

S0111e hd\.'(! thought that we have too much water 
upon the globe; the rea occupying,above three quar
ters fJt its whole fUliace. But the expanie of ocean, 
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immenfe as it is, may be no more tllan fufficient to 
fertiiife the earth. Or, independently of this retlfon, 
I know not w by the fea may not have as good a right 
to its place as the land. It may proportionably fup. 
port as many inhabitants; Ininificr to as large an ag
gregate of enjoynlent. "fhe land only affords a hab. 
itable furface; the fea is habitable to a great depth. 

III. Of FIR E, we have [did that it djJJolves. The 
only idea probably whicll this term raifed in the read. 
er's mind was, that ot fire melting metals, relins, and 
forne other rub {1cloces, fluxi ng ores, running glafs, 
and am fiing us in nlan}" of our operations, chymical 
or culinary. Now there are only ufes ot an occafion. 
a1 kind, and give us a very ilnpertea notion at what. 
fire does tor us. The grand importance ot this dire 
folving power, the great office indeed of fire in the 
crconomy of nature, is keeping t11ings in a Hate of fo. 
Jution, that is to fay, in a Hate or fluidity. Were it 
not tor the prerence of heat, or of a certain degree of 
it, all fluids \vould be frozen. The ocean itfelf would 
be a quarry of ice:. univet fal nature iliff and dead. 

Vv'" e fee therefore, that the eletnents bear, not only 
a firiEt relation to the confiitution ot organized bodies, 
but a relation to ea(~h other. \Vater could not per
form its office to the earth witllout air; nor exifl, al· 
water, without fire. -

IV. Of LIGHT, (whether we regard it as of the 
fame fubfiance with fire, or as a different fubflance,) 
it is altogether {uperf}uous to expatiate upon the ure. 
No man difput(~s it. The obfervations, therefore, 
which I {hall offer, refpefr that little ,yhich we feern 
to know of its conflitution. 

Light paifes trom the fun to the eartl1 in eleven 
minutes; a diflance, \\rhich it would take a cannon 
ball twenty.five years, in going over. Nothing Inore 
need be [aid to {hew the velocity ot light. Urged by 
weh a v.clocity, witll what JOTce mull its particles 
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drive agalnfi, I ,,,ill not fay the ey{\ the tenderefi of 
an i mal i"u b nan c e s, but (' ye r y I'll b fi a nee, ani nl.1 te 0 r 
inanilnate, \vhich frands in its \\'ay? It rnight {cern tll 
be a torce f uflicient to {hatter to atonlS the hardeft 
bodies. 

How then is this eIfeEt, tl1e ronfequence of fuell 
prodigious velocit,·, guarded againfl? Ey a propor
tionable 1Jli12utt/l~!s ot the pJl"ticles of \rhich light is 
co In p 0 [cd. 1 tis ian r 0 ITi b let 0 r the h 11 man min d to 
irnagine to itfelf any thing fo fmall as a particle of 
ljght. But tl1is extreme exility. though difficult to 
conceive, i [ is eafy to prove. A drop of tallow, ex
pended in the wick of a farthing candle, fball (bed 
forth rays fufIicient to fill a helnifphcre of a mile di. 
ameter; and to ii II it [0 full of thefe rays, that an 
aperture not Jarger than the pupil of an eye, \vherever 
it be p 13 c e J \ \~ i t h i nth e he 1 n i f j) her e, il1 d 1 i be [u ret 0 r e
ceiyc fome of thenl. \\7hJt f100ds of li~ht zrc con
tinually poured f101n the fun \VC canilot eHimate ; 
b II t t 11 e i nun e II f; tv 0 f the f J her e \\1 hie his fi!l e d \\' i tll 

~ ! 

its D3rticles, eveli if it reached no further than the or-
& 

bit of th~ cc.lrth, \-, e (:1n in forne 10ft c· .nlpute: and 
V.'C h~lYf: 1 caft)n to b~"lic\'e, that, throughout this \v11oJe 
r <.' g i\.· n , t1 h~ P 11 t r c ! e sot 1 j g 11 t lie, i n Ie, tit n d I~ at 1 e a fi t 
l1c:.tr tel (.)ac ar!lJthcr. The fp!lfitudc ur the [un's rars 
a~ :!ll; Cdfth is {dcb, that the ntunber wliilh falls upon 
3 b u : n i n J (d d f S 0 f a ~ 1 i 11 C It d 1 j t net e r , i s f u ill c i en t. 

~ L') 

\\·h~\n conct.ntrated, !o fet wuod on n:'c. 
1'he tenuity and the velocity of particles of light, 

as afcertained by feparate ohfervations, 1nay be laid 
t ~) be pro pOI t ion e d to e d C h other: b t> t 11 rLlI pam n g our 
utlnt){t it rete h ot conl prehen {ion; b II t proportiollcd. 
And i tis t his pro po r t ion a 1011 e, \\t- Lie h C J n v e r t 3 a t r e • 
lucndous elernent intu J \velcurne vifitor. 

It has Leen ubfcrved to me by a JeJrlled friend, as 
having otten n rue k his 111 i nd, that, it I ig ht had been 
tnade by a COlnmon arti;t, it would hilve been of one 
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uniform colour: vvhereas, by its prefent compofition, 
\\'e hJve that valiety of colours~ which is of [uch infi. 
nite ufe to us for the di ningui{h~ngof objeas; which 
adds fo roue h to the beauty of the earth, and augnlentl 
the flock of our innocent pledfuics. 

\Vith \I\'hich may be joined anotller re£leaion, viz. 
that, confideri!lg light as conlpounded ot rays of fev. 
en different colours, (of \\7hich there can be no doubt, 
becaufe it can be tefolved into thefe rays by filnply 
p a {Ii n g itt h r 0 ugh apr i i'nl ,) t 11 e con fi i t u en t r a rt S In u {l 
be \\7 e II In i xed d n d b 1 end edt 0 get her, top rod u c c a fl u • 
id. [0 clear and co1ourlcfs, as a beam ot light is. when 
received troln tile fun. 

ASTRONO~lY.* 

My opinion of Afironomy has always been, that it 
is not the beft tnediutn through \vhich to prove the 
agency of an intelligent Creator; but that, this being 
proved, it fhews, beyond all other fciences, the nlag
n i fi c en ceo i his 0 pe I at ion s. rr hem in d w hie it is () nee 
convinced, it raii'cs to fnblimer views of the Deity. 
than any other fubjecl oflurds i but is not fo well a .. 
dapted, as fome other fubje8s are, to the pt!rpofe of 
argulnent. \·Ve are defiltllte of the means ot exam
ining the conflitution ot the heavenly bodies. The 
very fimplicity of their appearance is againfi them. 
We fee notbing, but bright points, luminolls eire 1 eSt 

or the phares of fphe,cs rcfletting the light \vhich 

* For 'he articles 1~ this chapter ma~ ked with an ailcrifk. I :\m 
indebtcJ to iUlne ob1ll?ing communiC'itioijS, rcc~i"eJ (through the 
han d s of the L 0 l d B dh J P of ElF hi n ) t ruIn the 1<. e v.f. B fin k fey J 

M. A. ADdr~w's Pt\,>ftifJ" of A1lIollualY in the UniVclfity of 
Dublin. 
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fdlls llpOn theln. Now \\'e deduce dclign from rell
lion, aptitude, and correfpondence ot parts, Some 
degree theretore of complexity is neceffciry to render 
a [ u b j eel: fit for t his fpee i e sot a r gu nJ en t • But the 
heavenly bodies do not. except perhap~ in the in
fiance of Saturn's ring, prefent thenlfelves to our ob .. 
fervation as compounded of parts at all. This, which 
tnay be a pelfcEtion in them, is a difadvantage to us, 
as enquirers after their nature. l"hey do not come 
'Nil hin our tnec han ~cs. 

And what \ve fay ot their forms, is true of their rno
tions. Their motions are carried on \vithout an'.' fen • 

.t 

fible intermed!tlte apparatus : whereby 'A~e are cut off 
from one principal ground of argumentation and an
alogy. \,Ve ha\'e nothing \Vhele\vith to compare 
them; no invention, no difcovery, no operation or 
refource of art, \vhich, in this refpett, rcfemb!es thenJ. 
Eve nth 0 ret h i n Q" S \" hie hare n 1 ad e to i In it d tea n dle
prercnt theIn, r~-~h as orreries, plarJetaria, creleftial 
globes, &c. bear no affinity to theIn, in the caufe and 
princi p Ie by \v h ic h t heir (not ions are actuated. I can 
(1 {Ii g n fo r t his d i ff ere nee ale a fo n 0 f uti lit y , ,. i ?;. a 
reafon whv, tll0Ugh the ~8ion ot ttrrtjlrialbodies up. 
on each other be, in li Irno{l all cafes, through the in
t c r v e n t ion () f f u Ii d 0 r flu; d fu b fl an c c ~, \' etc en t r a 1 at. 
traclion does~not operate in this n13nncr. It was ne .. 
ce ffary that the intervals het "'ce n the planetal Y orbJ 
ulould be devoirl of anv inrrt metter tilLer fluid or 

.I 

folid. hec(luie fueh an intl'r\'ct1~ng fubflanre \\·oulrl, 
by its r( finance, dcnroy tLof'e very rTlotio:1S, which 
a1tfac:lion is en~p~o} (d to prefcr\,e. '[h:s may be a 
final cau[e ot the d,n~:lencc; bLt ltill rhe ddference 
deHroys the analogy. 

Our ignorance, lnnfCQ\"Cr, of tbe./e.t-;/I""/:"1 1:! natures, 
by \\. hi ell other pi anets Jre i nhJbi ted, nf'C( Udfll y keeps 
from us the knowledge of nlIIllberler~ utilities. reLt
tions, and fubfervienclcs. \\'hicll we rel(cive u~ 0.1 our 
O\\~n globe. 



Aft era 11 , the r e (J ! ~! bj C E1 () t ,tc 1 : II ira t ion is, \ ~ Ll l' ".~ e 
undcriLi:1J [p m!!(~l ot ... illO!lOrnr ,~tl \,,'e do,). 'fha-t till 

anirTJal cdnfl:H:~(i, l\.) the furtt.1Ce or oue ot the pldnels· 
beari ng Ii It is prnp()rfon to it, than the fnl '1l!C n. rn !c: 
rofcopic ildect Jo~~s to the pl.:lnt it li\9cS upun; tht~t 
this little, bury, inquifitivc creature, by the ure of 
feafes \vhich were given to it fur its don~~{tic neceHi. 
ties, and bv nleans of the am fiance of thofe fen fcs 

I 

\v hie h it has had the art to procure, iliould I-lavc been 
etJabled to ob{er~·e the ,,,,hole 1)1fiem ot worlds to \vhich 
its own oelongs; the changes of place of the immenfe 
gIobes which compare it; and with fuch accuracy, as 
to mark out, beforehand, tlle fitLation in the heavens 
in \vhich tlley \vill be found at any future point ot 
time; and that thefe bodies. after failing through re
gions of void and trc.!cklefs fpace, fhould arrive at the 
place 'IJhere they \\·ere expeEted, not withill a nlinate, 
but within a te\v feconds of a minute, ot the time 
prefixed and preditted : all this is wonderful, wheth. 
\'!f we refer our adIlliration to tIle confiancy of the 
heavenly motions themfelves, or to the perfpicacity 
Clnd precifion \\·ith vvllich they have been noticed by 
mankind. Nor is this the whole, nor indeed the chief 
part, ot' \~7hat afironomy tcache.i. By bringing rea!on 
to bear upon o~fer~:(~tion, (the acutefl rcaroning upon 
the exactcil obltfY3tlon,) tl1eaflronomer has been able, 
out of the conf ufiDn (for fuch it is) under \\1 hie h the 
motions of the he('~\'"enIy bodies pre[ent shen-ifelves to 
tl1e eye 01 a nlcre gaz~l" uFon the lkies, to elicit their 
order and their real paths. 

l)ur k no\\' lec1 ge therefore of a fironomy is admira
b ie, thou,],h 1 mperftB:; and, anlid 11 the con tc Ifed de
fi rlerata (! nd deii:ler c nda. w hi ell i n1 pede our in \'c nig]
t ion 0 t 1 h e \\" i i d :J: 11 0 t t ~ 1 e Dei t y, in the fe the g ran de fl 
()t his Vv"Ol k~. there are to be found, in the pha!nome-
11d, a feet tdi ned circu In fl an ccs and Ja\vs, fu fficient to 
indicate an intellectual agency in three of its pril1ci pal 



t1prl'::ti(':-~! viz .. in chooflng, in dcterminin.g, in re£;u-
1 ~ti ng; III r/zo,?/! n,g, out of tl boun~ lefs yar tety of fup
po!itlt)ns which were equally poffible, that which is 
h~n~ficial; in det~rmining, what, left to itfelf, had a 
thoufand chances againft con\"eniency, for one in its 
favor; in rtgulating fubjeBs, as to quantity and de .. 
gree, \vhich, by their nature, \\feTe unlimited ",·itI1 ref .. 
reel to either. It will be our buonefs to offer. under 
each of thefe heads, a fe\v inflances, fuch as beft ad. 
mit ot a popular explication. 

I. Amongft proofs of choice, one is, fixing the 
fOllrce of light and heat in tlle centre of tIle fyflem. 
The fun is ignited and lUJninolls; the planets, Wllicll 
move found him, cold and dar k. Tllere feems to be 
no antecedent neceffity for this order. The fun migllt 
have been an opaque mats: forne one, or t\VO, or 
more, or any, or all, of tIle planets, globes of fire. 
There is nothing in the nature of the heavenly bodies, 
which requires that thofe Wllich are fiationary fhould 
be on fire, that thofe ~'hich move fhould be coJd: for. 
in faa, comets are bodies on fire, yet revolve round a 
centre: nor does this order obtain bet\veen the prima
ry planets and their fecondaries, \vhich are all opaque. 
When \ve confider, therefore, that the fun is one; 
that the planets going round it are, at leaft, feven; 
that it is indi fferent to their nature \vhich are luminous 
and Wllich are opaque; and alfu, in \vhat order with 
refpea to eacIl other, there two kinds of bodies are 
difpofed ; we rilay judge ot the improbability of the 
prefent arrangement takIng pl~ce by chance. 

If, by \vay of accounting tor the ficHe in \vhich we 
find the folar fyfiem, it be alledged (and this is one 
a~nongfl the guelfes of thare \vho r~jeEt an intelligent 
Creatur) that the planets thclilfelves are only cooled 
or cooling matTes, and ,vere once, 1 ike tile fun, many 
thoufand times hotter than red hot iron; then it tol. 
lo\vs, tllat the fun alfo himrel~ lDUn be in his progrefs 

y 
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t?~~rds g.ro~~ing ~old; .Wllich puts ~n end to the pof. 
flbillty ot hIS havIng eXlfled, as lIe IS, flon) eternity .. 
This confequence arifes out of the hypothefis with 
Hill more certainty, if we make a palt of it, what tT1e 
philolcphers \vho maintain it, have ufually taught. that 
the planets were originally· rna {les of rnatter firuc k off, 
in a nate of tufion, - from the body of the fun, by the 
])ercuflion of a comet, or by a {hock irolll fonle other 
caufe with ,vhich \\Te are not acquainted: for, if there 
Jnaffes, partaking ot the nature and fubHance 01 the 
fun's body, have in proce[s of time loil their heat~ that 
body itlelt, in time likewife, no matter in how much 
Ie nger time, mull lofe its heat alfo: and therefore be 
incapable of an eternal dilr~tion in the flate in which 
~7e fee it, either for the time to come, or the tjme 
pall. . 

The preference of the prefent to any other mode of 
flifiributing luminous and opaque bodies, I take to be 
evident. It requires more afirononlY than I am able 
to lay before the leader, to fhe\v. j nits particulars, 
what would be the effea to the fy Rem, of a dark body 
at the centre, and of one ot the planets being lumin
ous: but I think it manife£t, lvithout either plates or 
calculation, tirft, that, fuppofing the nece£fary propor
tion of magnitude between the central and the revolv. 
ing bodies to be preferved, the ignited-p lanet would 
not be fufficient to illuminate and warm the reR of 
tIle fyftem; fecondly, that its light and heat would be 
itDparted to the other planets, much more irregularly 
than light and heat aTf! nO'N received from the fun. 

(*) II. Another thing, in vlhich a cho~ce appears 
to be exercifed; and in ,\'llich, amongH the poffibili. 
"ties out of which the choice was to be nlade, the 
number of thole \\'hic:h were wrong, bore an infinite 
proportion to tr~e nUlnber of thofe which were right, 
1S ill what geornetricians call the axis ~ rotallon. 
This matter I will endeavor to explain. The earth, 
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it is \vell known, is not an exaa globe, but an oblJte 
fphero,d, [olnething like an orange. ~ow the axis of 
rotation, or the dIameters upon \vhlch fuch a body 
may be made to turn round, are as many as can be 
dra\vn through its centre to oppofite points upon itl 
whole furtace: but of there axis none are perlnanen/, 
except either its fhorteft dialneter, i" e .. that which 
paGes through the heart ot the orange from the place 
where the ftalk is inferted into it, and which is but 
one; or its longefi diameters, at right angles with the 
former, whicll mull: all terminate in the fingle circum
ference which goes round the thickefl part of the 
orange. This fhorteft diameter is that upon whicll in 
faB: the earth turns; and it is, as the reader fees, what 
it ought to be, a permanent axis: \vbereas, had blind 
chance, had a cafual impulfe t had a flroke or pU{]l at 
randorn, fet the eartIl a-fpinning, the odds \vere infin
ite, but that they Ilad rent it round upon a wrong axis. 
And \vhat \vould lla.ve been the confequence? Tlle 
di fret ence bel \veen a permanent axis and another axis 
is this. ,\Vhen a fpheroid in a {late of rotatory mo
tion gets upon a permanent axis, it keeps there; it 
rer11ains fleady .and faithful to its pofition; its poI~s 
pre[erve their direElion with refpea to tlle iJ)lne and 
to the centre oi' its orbit: but, whilfl it turns upon an 
axis Wllich ~s not p~rmanent, (and the numberof thof~. 
we have ieen, infinitely exceeds the number of tiL! 

other,) it is always liable to fhift and vacillate ('ron) on(~ 
axis to another, with (J. correfponding change in the 
inc! ina t ion 0 t its poles. The ret 0 r e , it a p l~ II e t once 
fet off revolving upon any other tl1an jt.s fhortelr, or 
one oi its langeil axis, the poles on its fur race \vouJd 
keep perpetu~lly challging, and it never would aaaiIl 
a perlnanent axis ot rotation. The effeEt of this Uu
fixednefs and infidbility would be, that the equatorial 
parts ot the earth rnigllt becolnc the polar, or the polar 
the equatorial; to tIle utter deilrutlion of plants and 
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anim~ls, which are not capabl(! of interchangin~ their 
ft tuatlons, but are ref petl1 vel y adapted to th~ i r O\.\? tt. 
As to QUJfelves, in {lead of .rejoicing in our tCln}Jer die 
zone, and annually preparIng for the moderate v~cir .. 
{ttude, or rather the agreeal>le fuccefIion 01 fe; .. fcns 
'v h ! ell \ve ex per i en c e a () d e x pea, \ve In i g h t C J tIl e t (; 
be 10<.' ked u pill l he ice and dar k II e i's 0 f the a r ~i icc i r .. 
'c]e, ,~ith bod:cs neither inured to its rjO"or~, nor pro
vided with {helter or defence agdinff them. Nor 
would it be n111ch better, it the trepidation of Ollr pole, 
'aking an oppofite courre, fhollid place us under the 
heats of a vertical fun. But, it it \vould fare fo ill 
\Vilh tIle human inllabitant, who can live under greater 
,~(!!ipties at latitude than any otller aniln,d, llill rnore 
noxious ~·C'uIJ this tra!1{l~tion of ciilT!..Jte have proved 
w life it} the ren of the creation; and, rnoll: perhaps 
of all, in plants. 'l"he habitable earth, and its beauti. 
ful variety, might have been deilroyed, by a fimple 
mifchance in tIle axis ot rotation. 

(*) Ill. All this however proceeds upon a fuppo
tition 01 the earth having been formed at firfl an oblate 
fpheroid. There is another fuppofition; and, per. 
l1aps, our lilllited in formation ,viiI not enable us to 
decide bet\veen thenl. The, fecond fuppofition is, 
that the earth, being a mi·xed nlar') fOnle\\' h~t fluid, 
took, as it might do, its prefent lorIn, by the joint ac
tion of the nll1tllal gravitation of its parts and its rota. 
tory motion. l"'his, as \ve have faid, is a point i:i the 
11i llory of the eJfth, whicll our cbfervations are not 
fullicient to determine. For a very fmall de"pth belo\v 
the furrace ,but extremely fmall, lefs, perhaps, than 
an eight thQufandth part, compared \vith the depth of 
the centre) \Ve find ve n iges ot ancient fluidity. But 
this fluidltv nlufl have gone do\vn tnany hundred 
ti-:les furth~r than we can penetrate, to enJble the earth 
10 take i ts pr~fent at-late form; and, whether any 
traces ot this kind exi (t to that depth, \ve are ignorant. 
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Calculations \vere made a fc\v years ago of the mean 
dcnfily of the eallh, by compdring the force of its at
t r aliI 0 n \v i t h the for ceo f at t ra El ion 0 f a fa c k 0 f g ra n
itc, the bulk ot which could be afcertained : and the 
upfhot ot the calculation \V'a,~, that the earth II pon atl 

average, through its wl101e fphere, has t\'\1ice the den
fity of granite, or about five tirnes that of water. 
1"herefore it cannot be a hollo\'V Olel', a~ [o:-nc hlve 
fOflner ly fuppofed: n1)f Cdn its internal part~ be oc
cupied by (cntraifire, or by ,vater. The [alid.parts 
mull greatly exceed the fluid parts: and the proba
bility is, that it is a folid mars throughout, compofed 
of fubllances, more ponderous the deeper \\"e go. 
Neverthelefs, we may conceive tlle prefent face of the 
eartll to have originated from the revolution ot a 
fphere, covered \\llth a furface of a cOlnpound mix
tLArc; the fluid and folid parts feparating, as the fur. 
face becanle quiefcent. Ifere then comes in the moa
tratilllI Iland ot tIle Creator. If the water had ex
ceeded its prefent proportion, even but by a trifling 
quantity cOlnpared with the whole globe, all the land 
lvould have been covered: had there been much lefs 
ti1an there is, there would not have been enough to 
fertilize the continent. Had the exficcation been 
progrefIive, fuell as we may fuppofe to have been pro
du~ed by an e-w"dporating heat, ho\v caIne it to {lop at 
the point at \vhich we fee it r Why did it not ttof) 
fo()ner; \vhy at all? The mandate 01 the Deity \ .. -iII 
account for this: nothing eIre \vill. 

IV. Op CE~TRIPETAL FORCES. By virtue o~ 
the fimplefl la\v that can be imagined, viz. that a bu
dy continues in the flate in w hie h it is .. \\' hether ot 
motion or reO:; and, if in motion, goes cn in the line 
in which it "vas proceeding, and \vith the farne velo. 
city, unlifJ there be fome caufe for change: by vir .... 
tue, I fay, of this law, it comes to pars (\vhat nlay ap ... 
peal' to be a firange confeq uence) that cafes arifeJ> in. 

Ya 
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\vhich attraaion, inceITant1y drawing a body to\vards 
a centre, never blings, nor ever will bring, the body 
to that centre, but keep it in eternal circulation round 
it~ If it \vere paffible to fire off a cannon ball with a 
velocity of five Iniles in a fecond, and the refinance 
of the air could be taken av.ray, the ('annon ball would 
for ever w~eel ro~n~ the e~rth! in{tea~ ot falling 
down upon It. ThIs IS the prIncJple t,hlch fufiains 
the heavenly motions. The Deity having appointed 
this law to matter, than which, as we have [aid betore. 
no ltl\v co~ld be more fimple, has turned it to a 'von. 
dertul account in confirutiing planetary f}'fiems. 

The aEluating caufe in there fyftems, is an attrac. 
tion which varies reciprocally as the fquare of t11e dif. 
tance: that is, at double the diilance, has a qUJrter ot 
the fOFce; at half the diftance, fOllr times the ilrength; 
and fo on. Now, concerning this law of variation, 
we have three things to obferve; firH, that attratiion, 
for any thing \\'e know about it, ,"'as juil as capable 
of one la\v of variation as of another: tecondly ; that, 
out of an infi nite number of paffible laws, thofe Vv hie h 
were admilIible for the p'urpofe ot fupporting the 
heavenly motions, lay within cCl"t2in na: ro\y hnli!s : 
thirdly; that 0 i the admi ill b 1 e )a tv'S, or 1 bo fe \" hie b 
COIn e \\' i , hi nth eli mit s pre r c rib ed, the } J 'v t hat a Et u a : .. 
ly prevails is t11e moll beneficial. So ~ar as there 
propofitions can be made out, \ve may be faid, I think, 
10 pro\"c choice and regulation; chuice, out of bounG
lets va.riety ; and regulution, of that \\,ltich, by its o\vn 
nature) was, in refpecl or the property regulated, in .. 
different and indefinite. 

I. Firft then, attraElion, for any thing Vie kno,v.a. 
bout it, was originally indifferent to all laws of varIa· 
tion depending upon change of difrance, i. e. j ufi as 
fufceptible of one la~ as of anothe~. It mig.ht have 
been the fame at all dlflances. It might have lncre3~. 
ed as the diftance ·increafed. Or it might have dIll. 
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nlini£hcd with the increafe of the di (lance, yet in ten 
thou [and iIi ffcrent proportions f roan the prefent. It 
Blight have followed no Haled law at all. It attrac
tion ~~, ,vhdt Cotes with many other Newtonians have 
thought it, a primordial property of matter, not de .. 
pendent upon, ur traceable tOt allY other material 
caurea, then, by the very nature and definition of a pri
n10rciial propelty, it flood indifferent to all laws. It 
it be the agency of fomething itnlnateriaJ, then alfo, 
for any thing \\'e kno\v 01 it, it was indi fferent to all 
la\~/s. Itt he revo I ution 0 f bodies round a centre de
pen d u po n\'o r t ice s, n e it her are the f e ) i In it ed too ne 
i,lW more than an()ther. 

l'here i~, I know, an account given of attraElion., 
which fhould fee Ill, in its very caufe, to alIign to it 
the la\v, \\'hich we find i1 to oblei've, and whicb, 
theretore, makes that law, a Jaw, not ot choice, but of 
neceffity: and it is the account, which afcl'ibes at
traCtion to an (mana/lOll from the attraiiing body. It 
is probable, that the influence of fuch an emanation 
will be proporti(jn~d to tbe fpiflitude ot the rays, of 
v~'hich it i& compnfed : whll~h fpiffitude, fuppofing the 
ra ys to i (rue in tight lines on all fides I ron1 a point, 
wilt be recip-rocally as the fquale at the dillaflce.-
1"'he mathcnlatics ot this folution \\'e do not call in 
quefiion : the qtleflion with us is, wheth~F there be 
any fu{flcient ret1[on to beli~ve, that attraaion is pro. . 
duccd by an rnlanation. t'or my part, I am tota!ly 
at a lofs to comprehend, how particles fireamingjrom 
a centre, fl10uld draw a body tOlL'ards it. 1~he i-m .. 
pulfe, if im pul fe it t~, is aJl t he other ,"vay • Nor thall 
we find leis dtffiCllllY in ccncelving a conflux of 
particles, inct fr..~nd)' f1ov~i!1g to a centre, and carrying 
do\\' n all bccEes (j long \\~ i til it, that centre alfo itfel t 
being in a fl ate or rapid motit)n throllgh abfolute 
fF3l~; ier, by \\'llat :c.HtrCC is tbe Hrearn ted, or what 
bcculnes of ll!e accu1l1ulation? Add to which, tIlat it 
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feems to imply a contrariety of properties, to fuppofe 
an ~thereal fluid to all but not to rdiJl; pO\Vel ful 
enough to carry sown bodies with great force towards 
a centre, yet, inconfiilently with the nature of inert 
matter, powerlefs and perfeElly yielding witll refpea 
to the motions which refult trom the pr~jeailc im
pu}fe. By ca lculations draw 11 froin ancient notices of 
eclipfes of the moon, we Cdn prove, that, if fuch a 
fluid exifi at all, its refifiance has had no fenfible el. 
feEl: upon the moon's tll0tion for t\VO thoufand five 
llundrcd years. 1~he trutll is, except tllis one circurn. 
fiance ("f the variation of the attracting force at differ. 
ent difiances agreeing with the variation of the fpiffi
tude, there is no reafon \~' hatever to fupport the hy .. 
potheIis of an emanation; and, as it fcems to me, 
almoIl in f uperab Ie reafons t!gainll. it. 

II. (*) OUf fecond propofition is, that, \\'hilft the 
poffible la\vs of vdriation \vere infinite, the. admijJibk 
laws, or the laws compatible witll the prefcrvation of 
the Iy fiem, lay \vithin narrow limits. If the attract
ing force had varied according to any direEl Jaw of 
the difiance, Jet it have been what it would, great 
deilru8ion and confuuon \vould have taken place.
Tile direa firnple proportion of the diilance \\'ould~ 
it is true, have produced an ellipfe; but the perturb
ing forces would have aaed \\~ith [0 mucll advantage, 
as to be continually changing the dimenfions ot the 
ellipfe, in a Inanner incon{i {tent "'lith our terrefirial 
creation. For infldnce; if the planet Saturn, fo larg.e 
and fo remote, had attracted the eal"th, both in propor- . 
tion to the quantity of matter contained in it, \vhich it 
does; and (lifo in any pruportion to its dillance, i. e. 
it it had pulled the harder for being the further off, 
(inll.ead ot the reverfe ot it,). it would have dragged the 
globe vlhich we inhabit out of its courfc, and have 
perplexed its motions, to a degree incompatible \\rith· 
Que feCulity, our enjoyments, and probably our exiI. 
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fence. 0 f the £nve~~fe lawJ, if the centripetal force hacl 
changed as tlle (uLe l)f th~ diUance. or in any higller 
p 1"0 P 0 r ~ ion, t hat is, (! 0 r 1 fpc a k t IJ the un] f" a rn ed,) if, 
at double the diildllce, the a1traLli\'e force hatl been 
diminifhed to an eighth pact, or to lefs than that, the 
confequence would ha\"c been, that the planets, if they 
()l1Ce began to approach, the fun \vould have fallen in
to his hody; if they once, thoug11 by ever fo little t in .. 
created their oj fiance frorn the centre, \vould tor ever 
hl\"e receded i rOln it. The la\vs therelore of attr~c .. 
tion, by whicll a fy {lenl ot revoivin(s bodies could be 
uphe Id in t heir motions, lie \vithin narro\v limit3, 
cornpdred \vith the pallible laws. I much underrate 
the l·eHriElion, when I fa?, that in a [eale of a mile 

.I 

they are confined to an inch. All direct ratios of the 
diftclnce are excJuded~ on account of danger from 
pertul bing forces: ali reciprocal ratios, except what 
lie beneatli the cube at tile difiance. by the demon. 
llrable confequence, that every the leafi t;hange of dif .. 
tance, would, 'under the operation of il1ch laws, have 
been fatal to tIle repo[e and order of the fyfienl. We 
do not l~now, that is, \ve fcldorn refleEt, how intereft. 
ed \ve are in ! his lnatter. Small irregularities may be 
endured; buc, changes \vithin there limits being al. 
lo\ved for, the pcrlnanency of" our ellipfe is a que Hion· 
o t ) i tea n d de at h too 11 r \\' hoI e fen {j t i v e Vl 0 rid . 

. II I . ( *') T h j t \ h e f u b fi {l i n g ) a \V 0 t at t r a tt ion fall s 
\\1 It hi 11 t bel i rr. its \ \' b i c h U l iIi t y r e qui res, \\1 hen the f e 
lir111ts bear fo [mall a proportion to the range ot po!:
fi b i 1 it i e s, Up 011 \V hie h chan c e 111 i g h t e qua II y h a vee ail: 
it, is not, \vith any appearance of rearon, to be account
~ d fo r, by any 0 l II ere au ret han a re g u 1 J t ion pro c e e d-
1ng fron} a defigning Inind. 11ut Ouf next propofition 

. car ric s the n 12 tt e r for n e \\' hat t II r the r. \ \: e fa v tin the 
third p1dce, th:-lt, out ot the different laws \\~hich lie 
\vithln th\: limits ot adnliffible Javvs, the bdi is n1ade 
choice ot i th~~t there arc ad rantages iu this l)j'rtic ular 
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Ja\\' which cannot be de,man Urated to ~elong to an" 
other law; and, conccrrnng [orne of which, it can be 
demonflrated that they do not belong to any other. 

(*) £. v\'bdH. this I~w prevails between each par
tic 1 e 0 f In a t te r, t 11 e united a tt rat t i (.1 not a f ph ere, cOIn. 

pored of that matter, obferveJ the fattle Jaw. 'fhis 
pr0perty of the law is necefIary, to render it applica. 
ble to a (v Hell) corn pc fed of fpheres, but it is a prop .. 
erty which belongs to no ()ther law of attraaion th~ 
is adnl i IIi biL' II 'I'he Jd \V of variation of the uni ted at .. 
traaion is in no other cafe the fame as the law ot at .. 
traclion of e.ch particle, one cafe excepted, and that 
:is of the attraEtion vary ing direc11y as the difiance ; 
the inconveniency of \vhich law in other refpecls we 
have aheady noticed. 

(*) 2. Unrler the fubfifling law, the apfides, the re. 
turning points, or points of greateft and leafl diftance 
frOfll the centre, are quiljcent, and, therefore, the body 
moves every revolution in exaEt ly the fame path reld
tive to the attraaing centre: which it would not do 
under any other law whatever, except that ot the di. 
rea ratio 0\ '.he diflance, whicll \\!e have [een to be 
objetiionable. The planetary fy£tern required that 
the law of attrat1ion fhould be a la,\' which gave an 
orbit returnin(g ioto itfelf. Now, out of an infinite 
number of la\vf, aJnliffible and inadrniflible, out of a 
vail variety evt:n or ao tni {'fib Ie laws, there are fe\v, ex
cept the atlual law, \vhich \vould do this. Here then 
is choice. 

(*) 3. All fyflems mua be Jiablt: to perturbations. 
And therefore to gnarJ againfl thefe perturbations, or 
rather to guard againfl their running to defiruaive 

< lengths, is pel haps the. firongefl evidence of Cdre and 
forefight that can be given. Now we are abJe to de .. 
monflrate of our la\v of attraction, whi1t C;.lTl be de .. 
monflrated cf ~o other, and what qualifies the dangers 
\\'bicb a.rifc from ,rots but ucavoidable influences, that 
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the aClion of the parts of onr fyfteln upon one anotller 
will not eaufe permanently increafing irregularities, 
but Inerely periodical ones: that is, they will tome to 
a limit, and then go back again. This \ve can dernon. 
tlrate on1 y ot a fy llem, in w llich the toJlo\ving prop
e r tie s con C 11 r, \' i z. t 11 a t the for c e fh a 11 be in vcr f ely as 
the fqnare of the diflance ; the mafles oi the revolve 
jng bodies fmall, compared with tbat of the body at 
the centre_oj the orbits not much inc 1ined to one anoth. 
er; and their eccentricity little. In fuch a fyflem tlJe 
grand points are fecure. 1~he mean difiances and 
periodic times, upon which depend our temperature, 
and the regularity of our }tear, are conJlant. l"he ec
crntricities, it is true, ,viII fiill vary, but fa £lowly, 
and to fo fm~11 an extent, as to produce no inconven
iency frQID fluauation of telD per ature an(l leafon. 
The fame as to the obliq uity of the planes ot the 01 bits. 
For infiance, the inclination of the ecliptic to the 
equator will never change above two degrees, (out of 
ninety,) and that will require nJany thoufdnd years in 
periolnling. 

It has been rightly a1[0 remarked, that, if the great 
planet~ Jupiter and Saturn had n10ved in lower 
fph~!'"~s, their ~~fluencts \Nould have had much Inore 
eaea as to diflurbing the planetary motions than they 
now have. While they Jevo)ve at fo great diflallces 
from the refi, they aa alrnofl equally on the Sun and 
on the inferior planets, which has nearly the fame con
fequence as not atting at t:tll upon either. 

It it be fairl that the planets might have bel'n rent 
round the Slln in cxatt circles, in \\'hich cafe, no 
chJnge of ciiH(Jnce from the centre takin,~ pJace, the 
law ot \Wariation of the attraaing pOWt~r would have 
never come in quefiion ; one law \vould have ferved 
as well as 3110tht;r; an anfwer to the fcheme Inay be 
drawn from the confideration of there faIJ'e perturbing 
forces. The fyfiem retaining in other refpetts its 
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ptcfent con fli tut ion, t h?ugll the pIA nets l1ad bc~~n at 
firfl fer:t round in exatl c j rcular Of bits, t bey cou Id 
not hayc k~pt them: end if the la\\1 of attraEtion had 
no l bee n w) ~ at it is, (0 r, at 1 e a fi t i f the pre va i1 in g I a \., 
had tranfgrelred the lirnits abo\~c afiigned,) every evag
ation wouiJ have been fatal : the planet once dra\\~n, 
(1S dra,,,n it neceHarily tnllft have been, out of its 
cour[c., \\yould have '.vandered in endlefs error. 

Cr.·) V. What \ve have feen in the law of 1he ren'. 
tlipetal force, viz. a choice guided by vie\vs of utili. 
ty, and a choice of one la\v out 01 thoufands vthich 
lnlght equally have taken place, \\~e fee no lefs in the 

jirguri:S of the phtnetary orhits. It 'vas not enough to 
fi x the law of the centripetal force, though by the '\\"i f. 
eft choice, for, even unper that Jaw, it was nill com .. 
petent to the planets to h~e moved in paths poffeffing 
ia great a degree ot eccentricity, as, in the courfe of 
every revolut:on, to be brought very near to the fun t 

and carried a\ViY to immenfe difiances trom him.
The comets aaually move in orbits of this fort: and, 
had the planets done fo, inUead of going round in or
bits neally circular, the change from one extremity of 
temperature to another n'luft, in ours at leaR, have de. 
flroyed ev~ry animal and plant upon its furface.~ 
No\v, the difi(!nce from the centre at \vhich a planet 
fcts off, and the abfolute force of attracl ion at that 
dinancc, being fixed, the figure of his orbil, its being 
a circl~., C1 neJl er to, or further off from, a circle, viz. 
a rounder or a longer OVJI, depends upon two things, 
the vcloc~t\· '\'ith \vhich, and the diretlion in vvhich, 
the pICJnet'!s proje.cted. And there, in order to pro
d Li C ear i g h t r e h lit, m u fl be bo f 11 b r 0 ugh t \v it hi nee r
tain uarro\\, lirr~its. One, and only one, v~]ocity, unit .. 
ed witb one, anJ onI y one, direction~ \vill produce a 
perf~tl citrIc. And the \"elocity mull be near to this 
velocity, and the dircEtion al fo nea'r to this direaion, 
to pro,duce orbits, fuch as ihc pl(1nctary orLits are, 
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CttlC's. rI~h~ veloci:v and the direCtion mutl both be 
righ i • If tIle vc!oc-'ily be wrong, no diretlion will 
cure the error; it the direEl:ion be in any confidera
LIe degree oblique, no velocity will produce the orbit 
required. Take for eXJi.nple the attraction of gravity 
at the furface of the earth. The force of that attrac
tion being what it is, out of all the degrees ot ,·cloci. 
t\~, [witt and flo\v, ,vith whicil a ball might be {hot off, 
none would anfwer the purpofe ot vvhich we are 
fpeaking but what was nearly that of five miles ill a 
fec,ond. It it were lefs than that, the body would not 
get round at all, but \vould come to the ground: if it 
'\"cre in any confiderable degree InOJe than that, the 
body would take one of thofe eccentric courfes J thofe 
long ellipfes, ot \,yhich \ve have noticed the inconven
ienc}r. If the velocity reached the rate of feven 
miles in a fecond, or ,vent beyond that, tIle ball would 
fly off from the earth, alld never be heard of more.
In Ii ke manner with refpeC1 to tIle d£re(CZion ; out at the 
innumerable angles in which the ball mig11t be rent off. 
I mean angles formed with a line dra\Vll to the c,entre, 
Done would ferve but ,vllat was nearly a right one; 
out of the '\·arious rliretlion~ in ~~\'hich the cannOll 
might be pointed, up,vards and down\vards, e\?ery one 
would fail, but what was exaaly or nearly horizontal. 
The fame thing 1101ds true of the pJal1ets ; of our own 
amongft th .. e refl. We are entitled therefore to an~. 
and to urge the quefiion, v\7hy did the projeaile ve .. 
locity, and projectile dire8ion of the eart}l happen to 
be nearly thofe ,vhich would retain it ill a circular 
form? Vlhy not O!1C of the infinite number of velo
cities, one of the infinite number of direEtions, which 
would have ,naGe it approach much nearer to, or re
crde nluch further from, the fun? 

rfhe planets going round, all in the falne direaion. 
and alillearly in the fame plane, afforded to Buffon a 

Z 
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'g r (1 U n d for a rr e r tin g , t hat the y h ~ d a 11 bee n {ll i v ~ red 
iron} the [un by the fame firoke ,)t a cornet, and by 
that Hl\)ke projected into their prefcnt orLits. No\\' 
Lcnde that this is to a 'tJ ibute to chance the tUltllna:~ 
concurrence ol vclucity and direction \\~hich \ve have 
been here noticing, the hypotllcfis, as I applellend, is 
inconfiftcnt ,,·ith the phy(jcalla\\~s by W11icll tIle heav. 
en 1~' ~n()tjuns are governed. If the p lanets ~Ycrc !l rue k 
ofF frool the rurfa~~e of the fun, they would return to 
the fu 1 f ace 0 I the fL' n ;l g a in. 0 r, i f 1 tog e t rid 0 t t his 
Jiffit.ulty, we fuppofe, that the fame violent blow, 
\vh~~ll fllattered the fun's furface, and feparated large 
f raglnents from it't pufhed alfo the fun himfelf out of 
l1is place; a quefiion ot no lefs difficulty pre[ents it. 
ielf, nanlely, \\'hen once put into motion, 'A' hat fhould 
JI_~ him. '[he hypothefis is alfo contradiBed by the 
,?aft difference which fuhfi fls bet'4l.l~en the diameters of 
the planetar}' orbits. The diflance of Saturn troln 
the fUll (to fay nothi&1g of the Georgium fidns) is near. 
ly live-al!d .. twenty tinles that of ~lercury; a difparity, 
~'hich it [~erns impoffiLle to reconcile with.Buffon's 
fcheme. Bodies Itarting from the farn~ place, with 
v. hatever diflerence ot direElion or velocity tIle), fet 
oft: could not have been found at thefe different die. 
tances froln the centre, Oill retdining th~ir nearly ci'r .. 
cular orbits. They nluft: have been carried to their 
prorer diflances, before they were projeaed.* 

• a, If wt. fuppofe the matter of the fyl1em to be accumulated 
in the centre by its gravity, no mechanical principles, \\'ith the 
affiftance of this power 9f gra,ity, could feparate the y~ft mafs intI) 
fuch partl) as the fun and planeu; aDd, after carrying them to 
their differrnt ditlao(.es. project them in their feveral dlrettion!, 
plcferyjDI dill the equality of atli<'n aDd rcalli-on t or the {late of 
'he ceDtr~ of gravity of the f),fiem. Such au ~Jquifite {\JUa',ire 
of thiDgs could only arife from the contri vance and powcrfu I i~ flu
wees of an intelligent, free. aDd moft poteat agent. The iame 
poYtel., therefore, \\' hich. at prefcnt, govern the material uoi. 
verret aDd cond utt its vaaious DlotieDs, ar eve,.)' diffil tilt from th.fe, 
which "'~re nCctffAry, to have produced it frem Dothicgt or to ha,e 
difpo(ed it in the admirable form in which it now l'roccedl."
j.l"clllurin' s A~tflll.11t if Nfwt,n' s Phil. p. 407. ed. l. 
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To conclude: In a (lronomy, the great thing is to 
raii"e the imagination to the fubject, and that often ... 
times in oppofition to the impreflion made upon the 
fenles. An allufion, tor example, muil be got over, 
arifing from the diflance at Wllich we view the 11~a\T. 
cnly bodies, viz. the apparent JlouneJs ot their mo
tions. The nloon {hall take fome hours in getting 
half a yard from a fiar which it touched. A motion 
(0 deliberate, we may think eafily' guided. But \\9hJt 

is the ~aa ? TIle tnoon, in taR, is, all this while t 

driving tbrou,g,h the heavens, at the rate of confidera. 
bly more than t'vo thoufand niiles in an hour; which 
is nlore thall double of that, witll which a bJll is Ol .. 'lt 
off tram the moutll of a cannon. Yet is tlllS prodigi. 
ous rapidity as n1ucll under government, as it th~ 
P lanet proce~ded ever fo 00\\1 1 y, or ,vcre cond uaed 
in its couTfe inch by inch. It is alfo difficult t~ 
bring tlle imagination to conceive (\\·hat yet, to j UtIge
tolerably ot the nlatter, it is neceffary to conceive) 
how loqJe, if \ve Inay fo cxprels it, tIle heavenly bodies 
are. Enorm,)us glohes, held by nothing, confined by 
not~ing, arc turned into free and boundlefs fpace, 
earll to feek its courfe by the virtue of an invifibte 
principle; but a principle, one, cornrrlon, and the 
fame, in all; and afcertainable. To preferve fuell 
bodies from being 10ft, from running togetl1er in heaps, 
from hindering and difiraaing one another's motions, 
ia a degree inconfi!lent with any con.tinuing ordir ; 
h. e. to cau[e them to form planetary fyfiems, [yI
telns thdt, ,,,hen formed, can be upheld, and, man ef
pecially, fy HelllS accommodated to the organized and, 
fcnfitive natures which the planets fufiain, as \\ge know 
to be the cafe, \"here alone' \ve can know what. the 
cafe is, upon our earth: all this requires an intelii. 
gent interpofltion, becaure it can be demonflratetl 
ClHl cern i !'~g it, t lidt it requires an ad j u ftfncnt ot force, 
<1 ii t Jl L: c, J ~ r ttl i j n. an: i vel 0 cit y, 0 U t 0 f the rca c 11 0 f 



cl1ance to have produced; a11 adjuPrfnent, in its vie~\v 
to utdity fimilar to thdt which ,ve [e~ in t~'!l t~·(,,·~~r~j~ld 
fubj.el:1s of nature \vhich are nedt cr to us. l:u! in P~\V~ 
er, and in the extent of f pace thrcugl~ .\/~; hi·:' h tLdt 
po\>\rer is exerted, fi~lpendous. 

But Inanv of the heavenly bodie~, as the f:.in and 
, .J 

Ii xed IiaJ s, are./lationary. Their re fi 11lU il be the ef. 
fect of an abienc~ or of an eq uiiiurium of attractiuns. 
It pro\lres allc, tIlat a projectile inlpulfe was originally 
given to [olne of t11e heavenly bodies, and not to oth. 
ers. But further; if attraaion aB: at all difianccs, 
there can be only one quie~cent centre of gravity in 
the univerfe: and all bodies \vhatever tnUn be ap
proaching this centres or lcvolving round it. Ac. 
cording to tIle firO: ot thefe fuppofitions, it the dura
tion of tIle world had been long enough to allow of it, 
Cill its parts, all the great bodies of which it is com. 
poied, mull have been gan1ered together in a 11eap 
round this point. No changes hovJever 'VIlich have 
been obfervcd, afford us the fmallefi reafon for believ. 
ing that either the one fuppofition or the other is true: 
and then it ,viII follow, that aftra8ion itfcl f is con~ 
tro led 0 r f lJ f pen d ed by a fu per i 0 rag en t j t 11~ l l her e. i"s 
a power above the hio-hcft of the powers or materIal 
llalure; a will which

o 
reRrains and circu.mfcribes the 

gperations of the moft extenCive. 

() F 1" l1.E PER SON A LIT Y 0 F THE DEI T Y • 

C
~ 

()NTRIV l\NCE, if ellablifhed, appears to me to 
)r~)ve every thing \I\'hich ",~e wifh to prove. AtDongft 
()tber things it proves the per:{onality of the Deity, 
as di flinguiihed fronl \vllat is f{)metirrles called na
ture, fometilncs called a principle: which termSt in 
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the mouths of th.lfe ~vho ufe tllem philofophicallY9-
feern to be intended, to adJnit and to exprefs an effi. 
cacy, but to exclude and to deny a perfonal agent. 
No\\' tl1.1t \yhich can conti i\"c, which can dcfign, mun. 
he a perl~)n_ 'I·bcfe capacities con fiitute perfona\ity" 
for they im?ly confcioufnefs, and thought. rl~hey 
r e {f 1 ire t 1 J d t \At hie h c cl n per rei v e an end 0 r p u rp 0 r e ; 
as \·\'Cn a s the polAo"cr of provid l nl~ mean\, «nd ot di
retting t~lenl to their eni.+:- T.hey require a centre 
j ~1 \1\1 b i c h per c e p.t ion S U 11 i t e, an c: f .. C III W hie 11 vol i t ion 5 

no \V ; \tv b i r. h i:-; n J in d. The a a S 0 f ami n d pro \r e t be 
exiflence of a lllind : and in whatever a n1ind refides 
i sap c r fo n . '1~ her eat 0 fin t e JJ ea. is ape r fo n . ,"T e 
have no authority to limit the properties of mind to a .. 
flr particu lar corpofal form, or to any plrticlllar c ir .. 
CUtn fcription ot.. fpace. 'l'hefe properties f ubfi fit ill 
crea'ed nature, uncle, a great vali~ty of fenfib!e forms. 
Alfo every anilnated being 11as its fenforium, ,that is, a 
certain portion 01 fpace,. within which perception and 
volition arc cxvrt.eJ. This fphere may be enlarged to 
an indefinite cx.tent; may comprehend the univerfe : 
and, being [0 imagined, may ferve to furnilh us \vith (15 

good a notion" as we are capable of forming, o't the inl
m,;I!jity of the divine nature, i. e. of a Being, infinite, as 
\\"ell in err~nce, as in po\\?er; yet ncverthelc[~ a perfon. 

" No In1n hath feen God at any time." And this, 
I believe, tnakes th,-, great difficulty. Now it i~ a di t ... 
ficulty which chiefly arifes from our not duly efiilllat .. 
jng the {late of our faculties. The Deity, it is true t 

is the objea ot none of our fenfes: but reHeet \\yCc.lt 
Jinlitcd capacitits animal fenfes are. !\Idny animJls 
[cern to have but one fenfe, or perllaps t\·.~v a t tIle 
111ofi, touch and taRe. OUgllt fuch an aniinal to c en .. 
elude againfl the exifience of fmells, fJunds, an<1 
c.olours ? To another fpecies is gi\"en tIle fenre 6(' 

·P.rieftJcy,'s Letters to a Phil '.fFfph!cal Unbeliever, P, 153, .d. ': .. 
Z2 
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fmelling. This is an advance in the kno\\,leJge of the 
powers and properties of nature: but, it this tavored 
animal lhould inter trom its fuperiority over the clafs 
laft defcribed, that it perceived every tlling \vhich 
,vas perceptible in nature, it is kno\vn to us, tllough 
perhaps not fufpeEled by the aninlal itfelf, that it pro
ceeded upon a falfe and prefumtuous eftimate of its 
laculties. To another is added tIle fenre of hearing; 
whicll lets in a clafs ot fenfations entirely tlnconcei-v .. 
ed by the animal before fpoken of; not only diflintl. 
but remote from any' \VhlCh it h::!rI ever experienced, 
and greatly fuperior to them. Yet this lafl anilnal 
lIas no more ground for believing, that its fenfes com
prehend all things, and all properties of things, ","hich 
exift, than nlight have been claimed by the tribes of 
anima1s beneatll it: for we know, that it is ilill poffi
ble to poffe[s another renfe, that of fight, w11ich {hall 
dilclofe to the percipient a new world; l~llis fifth 
fenfe makes the animal what the human animal is : 
but to infer that poffibility flops here; that either this 
liftIl fenfe is the Iall [enfe, or that tIle five compre
hend all exi Renee, is juft as un\\1arrantable a conclu .. 
lion, as that which might have been made by any of 
the different fpecies \vhich poffeffed fewer, or even 
by that, it fuch there be, which po{feffed only one. 
r£he conclufion ot the one fenfe animal, and the con
clurton of the five fenCe animal, Rand upon the fame 
autllority. There lIlay be more and other fenfes thall 
thofe \vhich we have. '"rhere mav be fenfes fuiterl to 
the perc.eptioll of the powers, pi1 operties, and fub. 
fiance of fpirits. There may belong to hi~her orders 
of rational agents; for there is not the fmaJIefl rC:lfon 
for fuppofing that we are the bighett, or that the [eale 
of creation Hops \vith us. 

The great energies of nature are known to us on!y 
by their effe8s. The fubfiances which produce ~lJEr:1, 
are as inuch cO:1ccaled from our fenCes as the divin~ 
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effence it[clL Gravitation, tIl0uJ!,h conrrantly prefent, 
tho~gh confiantly exerting its influence, though every' 
where around us, near us, and witl1in us ; though 
di{fu[eu throughout all fpace, and penetrating the tex .. 
ture of all bodies \\/ith which \\'e are acquainted, de. 
pends, it upon a fluid, upon a fluid, which, tllOUgh 
botll powerful and univerfal in its operation, is no 
objcEt ot fenfe to us ; if upon any other kind of fub. 
ftance or aEtion, upon a fubflance and action froln 
\\~ hie II we r c c e i ve nod i a i 11.~ u! fh a b 1 e i III pIe ffi 0 n s. Is 
it then to be wondered at, that it lliould, in forne meaf. 
UIC, be the fame with the divine nature? 

<..)f this however \ve are certain, that, whatever the 
Deity be, neit11er the ulliverje, nor any part of it which 
we {~e, can be he. The uni\"erfe itfelt is merely a 
collective name: its parts are all which are real; or 
,-vhicll are tll£ngs. Now inert matter is out of the 
qucllion; and organized fubftances include marks of 
contrivance. But \vhatever includes marks of con
trivance, \v hate\' cr, in its con fiitution, tellifies defign, 
neceffarily carries us to fonlething beyond itfelf, to 
forne other bf'~ng, to a defigner. prior to, and out ot, 
itfelf. No anillla!, for inflance, can have contrived 
its own limhs dnd fe!1fes ; can have been tIle author 
to itfelf of the defign with which they were confil uet
ed. That fuppofitjon involves all the abfurdity of 
felt",cref\~;>on, i. e. of aEting without exifiing. Noth. 
ing can be God, which is ordered by a wifdom and a 
'viII, \vhicll itfelf is void ot : which is indebted for 
any of its pruperties to contrivance ab lxtra. The 
not having thdt in his nature which requires the ex
ertion of another prior being, (\vhich property is fome
ti ales caHed reI f.fu fficiency, alld fo(netiu~es fel f-coIn
prehenfion,) appel 'ains to the Diety, as his eIfentiai 
diitinction, and rernoves h~s nature trotn that of all 
things which ,ve fee. WhiLh cunliderution contains 
the an[\ver to a quefiion that llas fOl11etimes been aik. 
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ed, namely, Why, fince fOolething or other mll fi hJ ,·c
exified froln eternity, nlay not t:1e prefent univerfe be. 
,hat fometlling r ''jlhe contrivance, percei vcd in it t 

proves that to be impoilible. Ncthir~t~ cont,-ived, Lan
J 

in a firia and proper [cnre, be eternal, tora{"much as· 
the contri \'er mu fl ha\'c exi fled before the con tri v Jnce. 

Where'$er we fee marks of contrlvance, \\'e are led 
for its caufe to an i"tellig"~llt auther. A nd this t. an f .. 
ition of the underfid!!dlng is tcu~dcd upon unit'ornl 
experience. \\ie fee intelligence conHdntly cuntriv
ing, th~t it" we fee int~lligence conilant1y producing 
effeas, marked and dlfiiJlgliiflled by certdin proper
tics; not certain particular pt opertie~, but by a kind 
and clafs of properties, fuch as reldtiun to an end, re
lation of parts to one anotller, and to a common pur ... 
pore. \Ve {e~, \vhercver,ve are witneifes to the ac-
t.ual formation of things, t);)thing except intelligence 
producing efTeBs fo marked and dillinguiflled. Fur. 
nilhed with thi~ ex,perience, we view the produElions. 
of nature. We obferve thel1l. alfo tnarked and difiin .. 
guifhed ill. the fame manner. \Ve willi to ~ccount 
for tlleir origin. Our experience f:.lggefis a caufe 
perfeElly adeq~ate to thi~ accou.nt. No experience, .. 
110 fingle inflance or ex.arnple, can be offered in favor 
of any other. In this cdufe the! e:ort v.e _ought to· 
ten: in this caure the common fenfe of mankind has. 
in faa relled, bec~ufe it agrees ,\lith that, vvhich, in 
all cafes, is the foundation ot know1edge, the undevi-
atinp: courfe of their exp-erience. Tbe reafoning is. 
the fame, (\~ that t by \.vhich we conclude any ancit~nt 
appearances to have been the eHetts of volcanos or 
inundations, _ namel y, becau fe (hey refemule the ef. 
feas \v h if.' ~J Ii re Cl&ld \\1 dtcr prod u~e bel 01 e our t~yes ; 
and hccanfe \-~:e ha'/e nr Vfr know' r.~ there t:1Te[cs to 

r ' ." \ . 1\ 1 1· r 1 re Ult i) \JIll ;-:.~y 0\1-.:.1" o~}erath)q. el> nt 'l liS rejcnj~),anCe 

lJlav rub fi f[ in !o ·ffi·.l:~ ~' eire u rn ~tanccs" as nut to )e~vc 
j . 

I)lS under the [rn"Ue fi doubt iu fOall11J1g our opinio1!~, 
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("':!' it happens, tl5 it fOII1ctilncs does happen, that the 
trt.; ~~.1 LVIUC~, to be knovv n bv dilea information, it 
turns out to be \vhat \\'as exp"eElcd. In like manner. 
a!ld upon the fanlc foundJtion, (\vhicb in truth is that 
ot experience,) we conclude that the \\"orks of nature 
prnceed frOtll ipte!!igence anJ dcfign, becau[e, in the 
properties of relation to a purpofe, fubferviency to an 
ufe, they refemblc vihat intelligence and defign are 
confiantly producing, and what nothi!4;{ except in
telligence and dcfign c\,"er prorluced at alt. Of every 
arguillent, whicll "\Tauld raife a que!lian as the fttfety 
l) f this rea [on in g, i i: III a y be 0 b fer v ed, t ha t , it f u c h 
argulnent be lifiened to, it lea~s to the iaference, not 
only tllat tIle prc[cnt order of nature is infufIlcient 
to prove the exifience of an intelligent Creator, but 
tllat no imaginable order would be fuHicient to pro\re 
it; that no contrivance, ,vere it ever fo mechanical. 
ever fo precite, ever fo clear, ever [0 perfealy like 
tllofe ,vhich we ourfclves employ, would fupport this 
conc]ufion. A doc1! ine, to which, I conceive, no 
found mind can arrent. 

'fhe force however of the reafoning is fometimes 
funk by our taking up with lnere nanles. We have 
already noticed,* and \\tC nlufi llere notice again, the 
111ifapplication of the term "law," and tIle miflake 
cGncerning the idea \vhich that term expreI[es in ph)'
fics, \\lhcnever fuell idea is made to take the place of 
po\ ... ·cr, and fiill nl0re Oi' an intelligent power, and, as 
1uch, to be afIigned fOf the cau[e ot all)' thing, or of 
any property of any thing, t!1at exills. l~his is ~"hat 
we are fecretly apt to do \vhen \\~e [peak of organized 
bodies (plants, for infiance, or animals) o\ving their 
production, their form, their growth, their qualities, 
their beauty, their ute, to any ld\v or laws of nature: 
and ,",hen we are contented to lit do\yn ,\1ith that an. 

• ChI I. i. vii. 
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f\ve!' to our inquiries concerning them. I fay onc~ 
more, that it is a perverfion of language to aITlgn an}.· 
I a \V, as the e ffi ~ i en t, [) P er at i v c, c a u reo f an y t hi n g. 
A Jaw prefuppofes an agent; for it is only the mode 
according to whicl1 an agent proceecis: it implies a 
po·,ver, for it is the order according to \~bicl1 that 
power atis. \\rnhout this agent, \vitllout this power. 
~. hie h Clre beth di Il ina frorn idel f, the "la\v" does, 
nothing; is nothing. 

What hds been raid concerning" Jaw," holds true 
of'mechanjfn. l\1cchanifm is not itfelf power. Me. 
chanifm, witllout po\\"er, C;-"'1 do nothing. Let a 
"Tatch be con:rived C:!nd coniiruEled ever fo ingeniour. 
ly; be its parts ever fo many, ever fa complicated, 
ever [0 finely \\Trought or arti ficially put togetller, it 
cannot go without a \veig11t or [pring, i. e. ,vithout a 
force independent of, and ulterior to, its mechanlfm. 
The [pring aEl:ing at the centre, will prodl1ce differ
ent motions and d:fferent refults, according to the '-a· 
riety of the intermediate tncchaniftn. One and the 
feli-fame fpring, aEting in one and the fatne mannert _ 

,·iz. by fimply expandIng itfelf, may be the caufe at 
a hundred different, and all ufeful lno\"elnents, if a 
hundred different and \vel1-dcvifed fets of wheels be 
placed between it and the final effett, c. g. may point
out the hour of the day. the day ot the tr.on~h·, the age 
of the moon, the pofit!on of the planets, the eye Ie 
of the years, and many other ferviceable nc·tices ; 
and there mO\7crnents may fulfil their purpofes with 
more or lefs pcrfeEtion. according as the mechanifm 
is better or worfe contrived, or better or worfe exe
cuted, or in a better or worfe {late of repair: hut, in 
sll cajes, it is lltc'Jfar-y that the./pring atl at tlte cent1-e. 
The coulle of our reafoning upon [urh a fubjeEl would 
be this. By inlpeBing the 'A:'atch, even ",hen fiand.
ing fiiIl, we get a prool 01 contrivance~ and of a con
"'lving mind, 111ving been elDployed about it. In the: 
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torm and obvious relation of its parts we fee enough 
to convince us of this. If \ve pull the \\'orks in piece~t 
tor the pnrpofe of' a clofer exanlin~Hiont we are flill 
nlore fully convinced. But, when vve fee the watch 
/,'"oing, we fee proof of another point, viz. that there 
15 a power fomewhere and fomeho\v or other, applied 
to it; a power in action; th3t tbere is more in the 
fubjea than the mere wheels of the machine; that 
there is a fecret fpring or a gravita~ing p1ummet; in a 
,vord. that there is iorce and energy, as \vell as me .. 
chanifm. 

So then, the \O\'3tch in motton efiabliflles tD the eb. 
ferver t\-Y'O conclufions: one; that thought, contriv. 
ance, and defign, llave been employed in the form
ing. proportioning, and arranging of its paIts; and 
1hat, whoever or \\1herever he be, or \vere, ruch a 
contri ver there is, or was: tIle ot her; that force or 
po\\?er, dillintl I'rom mecllanifrn, is, at this pre. 
rent time aaing upon it. If I faw a hand-nlill even 
at ren, I fhould fee contrivance; but, if I faw it 
grinding, I fhou!d be affured that a hand was at the 
\vindlafs, though in another room. It is tile fame itl 
nature. In tlle works of nature we trace nlechanifrw, 
and this alop-~ pro\·es contrivanc~: but living, a8:ive, 
moving, produaive nature, pro\'es alfo the exertion 
of a po\ver at the centre; for, wherever the power 
refides. may be denominated the cent.re. 

"fhe intervention and difpofition ot what are calfe(1 
"jtcond ca~fts" tall under the fame obfervation. This 
difpofition is or i" not mechanifrn, according as we 
can or cannot trace it by our fenIes, and tnedns of 
examinction. That is all the difference there is; 
and it is a difference which refpeEts our faculties, not 
the things themfelves. No\y where the order of fee
ond caufes is rnechanical, what is here [aid of mechan
ifm firiBly applies to it. But it \vo~ld be always 
mechanifm (natural chymiflry, for inl1ance, would be 
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mecllanifrn) if OUf fenfes v~ere acute er,.ough to clef. 
cry it. Neither rnechani fm, there tore, in the ·.,vorks 
ot natur~, nor the intervention of vihat are called 
f~cond cauies, (tor I think that tl1e)~ are the fame 
thing,) excufe the ncce£Ii ~y :)1 an <1g(.iit di flinEt from 
both. 

I f; if.: tra cing there LdU res, it be [aid, that \ve fi~d 
ccrtJin general properties of matter, Wllich have 
nothing in them that befpeaks inteliige11ce, I anf\vcrt 

tl1at, nill,. the managing of thefe properties, the point .. 
ing and directing tbcrn to the ufes ,vhicll we fee'11ade 
vi tlltIll, derrlands intel J igence in the hi~ht-'U degree. 
For exc.lnple, fuppofc finilIJal {ecretions to be cletlive 
attraaions, and that fuch and fuch atlrac1ions univer
fally belong to fuch and fuch fubficlnces ; in all 
whicll tllere is no intelJecl concerned; Hill the choice 
and collocation of . there fubfiances. the fixing up~n 
right fubfiances and difpofing them jn right places, 
mull be an act of intelligence. \Vhat mifchiel 
would follow, were tllere a fingle tranfpofition of tbe 
fecletery otgans; a lingle mifiake in arranging the 
glands w hich COt~F.)fc ~hem ? 

Tllere may be nlany fecond c2ufes, and many 
courfes ot Iecond caufes, one behind anotller, between 
what '.\Ie obferve of nature, and the Deity; bllt there 
111Ufi be intelligence fomewhere; therenlufi be more 
in nature than what we fee; and, atnongll: the things 
l~nft'en; the.~ mull be an intelligent, dcfign;ng, au
thor. T'}le philofopher beholds with afionifhment the 
produ8ion ot tllings around him. Unconfcious par
ticles of E:dtter take their flation3, and feverally range 
tl1{;nd'elves in an order, fo as to b~come coileEtively 
pJc.HltS or animals, i. e. o;ganiz~d bodies, \vit11 parts 
.bcarl!)g firict and evident ,!elation to one another, and 
tot h cut i j ; ! Y () I t be li b ole: and it fh ou I d fee In t hat 
there narticles cou~d not n·~ove in any other ~A'ay than 

l -

as they do, for they tellify not the fmalleil I.Jgn of 
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choice, or liberty, or difcretion. 1'here may be 
plafiic natures, pari.icular intelligent beings, guiding 
there motions in each cafe: or they may be the rerult 
ot trains of mechanical difpofitions, fixed beforehand 
by an intelligent appointment, and kept in aClion by 
a power at the centre. But in either cafe, there muA: 
be intelligence. 

The minds of mon men are fond of what they call 
a principlt, and of the appearance of hmplicity, iR 
accounting for phrenonlena. Yet this principle, thi. 
fimplicity, is fomelimes nothing more than in the 
name; which Ilame, comptifes, perhaps. under it a di. 
verfi6ed, multifarious, or progreffive operation, di£lin. 
guifhable into parts. The power, in organized bodies, 
of producing bodies like themfelves, is one ot thefe 
principles. Give a philofopher this, and he can get on. 
But he does not refle8:, what this principle, (it ruch he 
choofe to call it,) what this mode of produEiion re
'luires; how Inuch it prefuppofes; what a"n apparatDs 
of inRruments, fome of which are ftrialy mechanical. 
is necetTary to its fuccefs; what a train it includes of 
operations and changes, one fucceeding another, one 
related to another, one miniflering to another; all ad. 
vancing, by intermediate, and, frequently, by fenfible 
Reps, to tlleir ultImate re Cult. Yet, becaufe !he whole 
{)f this compl~~ated a8ion is wr.apped up in a lingle 
term, gentTalzo1l" we are to ret It down as an elemen. 
tary principle; and to fuppofe, that, when we have 
refolved the things which we fee into this principle, 
we have fufficiently accounted for their origin, with. 
out the neceffit}r of a defigning, intelligent Creator. 
The truth is, generation is not a principle, but a pro
ctfs. We mi4tt as well call the calling of metals a
principle: we might, fo tar as appears to me, as well 
call fpinning and weaving principles: and then, re. 
ferring the texture of cloths, the fabric ot mufiins an<l 
callicoes, the patterllS ot diapers and damafks, to there 

Aa 
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6S prir.ctpJes, pretend tt) difpQnfe with intention 
'h()Il,'~Lt, and contrivJnce, on the palt of the artin · 0; 
to rid'p(nli.·.' il1rieed, with the neceHify of allY artill at 
~ : J, {' 1 the r 1 Jl the n1 a n u fa c tor y 0 t the ell tic Ie, 0 r i nth e 
t Jtq iC(d ion uf the n!ac binery by \vbich the nlallufac
tvrr \vas carried cn . 

./ 

;'\ n d, a t r era 11, how, or i n \v hat f i-n fe, i sit t rue, t hat 
c n i ~n: a } ~ prod u c e t he i r Ii he? A. b U l ~ ern y, .~' if h (J pI o. 
bole IS In {lead 0 t a ITIouth, WIth tour ",' Ings and Ii x .. 
Jegs, produces a hairy caterpillar, withjaws and teeth, 
~nd fOlB teen feet. A trog produces a tadpole. A' 
Llack beetle, with gauze ",!ings and a cruny cover
ing, produces a white, finooth, fall \-\'orm : an ephe
lneron fly, a cod· bait maggot. Theie, by a progrefs 
tbl0Ugh different fiages ot life, and action, and enjuy
J:t1 en t, (a n d , in ea c h nat e , pro vi d e d \v it him pic men t s 
~l1d organs appropridted to the temporary nature which 
they bear,) arrive at laO at the form and fafllion of the 
pare n tan i n 1 i 1. But all l his is P fO C efs, not p r inc i pIe ; 
~nd pruves, moreover, that the rfoperty of animated 
boa ies of producing their I ike, belongs to theIn, not 
38 a primordial ploperty, not. by any blind neceffity 
in the nature of things, but as the effea of reconomy, 
\vddotn, and dcfign; becaufe the prOt rrty itrelf~ af. 
fUlnes cl iVfl fi ties, an d fubJni ts to dev iations, diBated 
by intelligible utilities, and ferving difti~ct purpo{es 
of an i rna) .happinefs. 
~ 1 he op1nion, which would confider" generation" 
«~s a 1:- r i 12 (ip lei n n at u r e; and w hie h w 0 u 1 d a ~ g n r his 
principle as the caufe, or endeavor to fatJsty our 

. ~ind~ \vith fuch a caure, of the exiilence of organiz
(!d bodies, is con futed, in Illy j udgnlent, not only by 
everv Inark ot contrivance difcoverable in thofe bod .. 

,I • 

~es, for which it gives us no contrtver~ o~t:ts no ac-
count whatever-; but alfo by the further confideration, 
ihat things generated pailers a clear relation to things 
1JOt ~enerated. 1 t it \vere merely one part of ~ g~n-
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e r j t ~ d b'o d y be ,1 r in gar e 1 at ion to an 0 the r par t 0 f . the 
fa!ne body, as the luouth ot an animal to the throat, 
the throat to the fiornach, the ftolnach to the intellines, 
thore to the recruiting ot the blood I and, by II1CJl1S of 
the blooJ, td the nourdh(n~nt of the \\7holc frarne: or, 
if it \vere (Jnly one g~nerdted body be.ri ng a reLH~J~l 
to another gener~ted body, as the [exes of the r.trI:~ 
f pee ies to eac h other, ani Ula Is ot prey to their Pl L' 't , 

he t b i v 0 r 0 usa n d g' am j n i v 0 r 0 usa n i m a 1st 0 the p L L ~ t .) 
or fc e J sup 0 II ' \ \' hie h the y tee d , i t III i g h t bee O!l t e i) 1· 

ed, that the \\ybulc of this correfpondency '.\:as a~tl t:;
uraL> I e to gener ation, the C0111mOn or igi n frurn \.v<; ~ '_" .1 

there i'uuH:clnCe5 proceed-.:d. . But 'v\) hat t1L.ll 1 \Vt: (:. \I' 

to agreenlents which exiit betweell thi:lgS gcael tit~·J 
and th~ngs not generated? Can it be doubted, \vas it 
ever doubted, but that the Lungs ot' aniln<11s L~.,r a r~-
·)ation to the air, as a permanently elailic fluid? 1'h~y 
acl in it and by it: they cannot act witllout it. No\v, 
it generation prod Llced the anilnal, it ditl nol proJuce 
the air; yet their properties correfpond. 'fllt: lye is 
nlclde lor lig'ht, and light for the eye. The eye \VOU 1(1 
be of no uie w!thout light, and light perhaps of littl~ 
\vithollt eyes: yet one is produced by genera1ion; 
the other no!. The ear depends upon undulatiollJ: ot 
air. Here are two fets of motions; firfl, of the pulfes 
of the air; iecondly, ot tIle drunl, bones, and Tlcrves 
of the ear; ("ets of rnotions bearing an evident reler
~nce to each other: yet the one, and the app~tratus 
for the one. produced by tIle intervention or gCllr..:r
ation; the other altogether independent ot it. 

If it be fatd, tllat the air, the light, the elenl?nts. 
the world itfelf, iSfjenerated, I anf\\'er, that 1 do not 
comprellend the propofition. It the term meat') any 
t h in g, fi rn i I d r to w ha tit mea n s, w he nap p lie d top 1 d n t $ 

ora n i t11 cl ) s, the pro po fi ! ion i see r t a in I y wit h 0 U t P roo f ; 
and, I think, drd\'~~s as n·_~ar t~·) a~)furdity. as allY prop1-
fi tion can do, '\' bi:: 11 dues no~. ill~ 1 ud\.! a con traui ctivll 
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In Its terms. I am at a lafs to conceive, ho~' the form. 
-3tion of the world can be compared to the generation 
of an animal. It the term generation, fignify {orne. 
t· hi n g qui ted i ffe r en t t fO In VI hat it ri g n i fi es u po n 01 d i. 
Jlary occafions, it may, by the fame Idtitude, fignity 
3ny thing. 1n wr.ich cafe a ,\\'ord or phrafe taken 
i"rom the language ~f Otalle!te, would convey as much 
tl1eory concerning the origin 01 the univerfe, as it 
cors to talk of its being generated. 

v\,Te know a caufe (intelligence) adequate to the 
appearances, W }ll C h we wi fh to account tor: \ve have 
this caufe continually producing fimilar appearances: 
let, rejeaing this caure, tIle fufliciency of \\yllich \.ye 
know, and l·he aft ion ot \\" 11ich is C(Jll fiantly before 
(Jur eyes, "'·c are invited to refort to fuppofitions, del. 
titute of a lkngle faa for their fupport,. and confirmed 
by no analogy with wllicb \,·e are acquainted. Were 
it neceffary to enquire into ~l~e motives of men's opin
ions, I rnean tlleir Inotives leparate trom their argu. 
ment~., I Ihou~d almofi fufpea, 111at, becaufe the proof 
of a Deity dra\\'n from the confiitution of nature is 
J.l0t only poputc!r bUf vulgar, (\Vllrch ,nay afif-e I"lOTn 

I the coge~cy llf the proot, and be indeed its higheil 
Jeconlmenclitign,) and becaule it is a fpecies allDoft 
of peurility to t.ke up with it, tor there reafuns, nlindS'. 
which are habitually in fearLh of invention and origi
l1ality, feel a lefifllefs inclination to firike off into 
()thcr folutions and other ex pofitions. The truth is, 
tb·at many minils are not fo indifpofed to any thing 
which can be offered to them, as they are to thejla!. 
llifr 01 being content with common reafons ; and, 
\vhat is moft lO be lamented, mines confcil'us of fu. 
periority are t)}e mofi lialle to this repugnancy. 

'fhe "fuppofitions," hire alluded 10, all agree in 
one charatltr. Tiley all endeavor to difpenfe "~ith 
the neceffity in natul e of a particular t perfonal, intel. 
li&ence; that i5 to fay, \vith the exertiOll of an intend. 
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ing, contriving tTkind. in the firuRure and formatioJl 
ot the organized cOtlfiitutions ,vhich the world con
t a ills. l' hey \ V 0 u 1 J r c CJ I v c a 11 p r ad uEt ion sin to U 11 • 

cDn/(;iollj en;~rgies, at a like kind,-in that refpea, wid,' 
a tt i· a a ! 0 n , m J g net i 1'1 n ,eI ear i c i l y, & c. ; wit h 0 U t an y , 
thi ng fu rther. 

1 n this the old fy ficrns of athci fn} and the new agree. 
And I III Ll C 11 d u u b t, Vi h ~ the r tit e I H.! \,y [c h t: nl C S h:1 V e 
advanced any thing upon the old, or dune rnore thdr~ 
cbanged the terrn~ uf the 11olrH~ncL.l(ut e.. F'ur in
Hance, I CfJuld nc\?er fee tlle ditf,~re1ice L ~t~:"een tlle 
ant i q Ll a t ~ d fy {1 C In 01 at 0 111 S , and B II ff ) n ' S d r ~ d n i c . 
lllolecuics. 'I'his philofopher having ,~nade a plallct .. 
by knocking off froru the fun a piece of melted glai"s,; 
in con{cquence of the iiroke of a COinet ;andhavlng 
f( tit in (11 () t ion, by the [a IT} e Il ro k e , bot h TO un d its, 
0\\'11 axis and the [un, finds his next difficulty to be, 
ho\v to .bring plants and animals upon it. In order"' 
to folve tIllS difficulty, we ~re to fuppofe the univcr[~~ 
replenifhed with p3rtic[e~, endo\t\:ed with 1ife, Lut 
\vithout organization or fe~}res. of their (}\~n; and en .. 
do\vedal fo with a tendencv to lnarllial thenlfelves in-, 
to organized fOflns. 'fhe" c<rncoulfe. of thefe parti-. 
cles, by virtue ot this tendency, but \vithout intelli
g:llce, \viIl, or direaiuo, (for 1 Jo ,not find tilat any .. 
ot' there q:.:alitie& are.afc.riued to therIl,) has produced~ 
the J i vi n(~ fcrn]s w hiell \Ve PO''Y: fee. ", , : 

Very few of the conje8ures, \vhic~ philofophers. 
hdzard UpOll there fubjects, h~ve ~mor,e of pretenfion: 
in thero, than the challenging YOli to lhe\v th~ direa. 
impoffibility of the hypothefis. In the prefent ex-. 
ample, there feerned tu be a pofitive objection to the, 
\vhole fchetne upon the very face cf it; \vhich \\1"(lS" 

that, if tlle cafe were as her~ I epre[cnteu, new com
binations ought to be perpetually taKIng pllce; Qe\·V' 
plants and anilnals, or organized bodies \vhich weI~
~itberJ ought to be fiartiof; up befOl"C our e}:es every' 

A a z. ' 
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day. For this, however, our philofopher has an an. _ 
f"'er. WhilH fo many tornls of pldnts and anirnaJs 
are already in exifience, and, confequently, fo many 
" internal molds," as he calls then), are prepared and 
at hand, the organic p3rticl~s run into thele molds, 
and (Ire employed in fuppl)'lng an acceffion of fub .. 
:fiance to them, as well for their grow.}), as for their 
propagation. By which means th;ngs keep their an
cient courre. But, fays the fame philofopher, fhould 
any general lois or deflruElion of the prefent confli. 
tution of orgallized bodies take place, the particles. 
:for want of "molds" in10 \vhich ,hey might enter, 
would run into diffelent combinations, and replenifh 
the wafte with new fpecies of organized fubftances. 

Is there any bifiary to countenance this notion? Is 
it known, that any dcfiruBion has been [0 repaired? 
any defart thus fe-peopled? 

So tar as 1 remember, the only natura! appearance 
mentioned by our author, by \\'ay of faa whereon to 
build l1is hypothefis, the only fupport on which it refts, 
is the formation of WOflnJ in the intefiines of aniluals, 
which is here afcribed to the coalition ot fuperabun
dant organic particles, floating about in the firH paf
fages; and \rhlch 113ve combined thelI!fe!ves into 
there fimple animal forms, for want ot int~rnll molds, 
or of v21cancies in thofe molds, into which they might 
be received. The thlnO' referred to is rat-her a fpecies 
of faHs, than a fingle f;a; as fOlre other cafes may, 
with equal rearon, be included under it. But to makeit 
a faa at all, or, in any fort, applicable to the queflion, 
we mull begin witl1 afferting an equivocal gener-ation 
contrary to analogy, and without neceffity : con1rary 
to an analogy, w.hich acccompanies us to the very 
limits of our knowledge or enquiries, for \¥herever, 
~ither in plants or animals, we are· able to exanline 

. the fubjeet, we find procreation'- trom 4 paTent tortlt; 
without neceftity, for I C',a>rellend that it is ieldom 
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difficult to fuggefi methods,. by \vhich the eggs, or 
[pawn, ur yet invifible Tudin1ents ot thefe vermin. 
Jnay hd ve oOt at ned a pd {ldge i nta the ca vltie s in \\' llich 
they dJ t. found * Add to t llis, that thei r confiancy ttl 
t/ttir .J1j;tcles, 'vhic~, 1 believe, is as regular in thefe as 
in t he~ t>t her vernles, decides the q ueHion again il our 
philalopher, it, ill truth, any· queltion .'emained upon 
the fubJctt. 

Laftly; there wonder-working infiruments, thefe 
" internal molds, " \\' hdt dTe they atter alJ ? what, when 
exanlined, but a name \vithout fi~nification; unin. 
telligibJe, if not felt-contradictory; at the befi, differ. 
ing nothing from the" efTential fornls" of the Greek 
philofophy r One {hart fentence of Buffon's work 
exhibits his [cherne as lo11ows. "When this nutri. 
~ious ana proli·fic matter, which is dtffufed throughout 
all nature, pa·(fes througll the int"nal mold of an an
imal or veget3ble, and finds a proper matrix or re. 
ceptacle, it gi ves rife to an aninlal or vegetable of the 
fame fpecies. " Does any reader annex a meaning 
t.o the ex p·r e ffi 0 n, " in t ern a I mol d, " in t his fen te nee ? 
Ought it then to be faid, that, though \ve have little 
notion of an internal nlold, we helve not much more 
ot a defigni'ng nlind ? The very contrary of this af .. 
fertion is the trut·h. When we fpeak ot an artificer 
or all architea, "~e talk of what is comprehenfible to 
6ur under {talldi~g, and' familiar to our experience. 
We ufe tlO other term·s, tha-n what leter us lor their 
meaning to our confcloufnefs and obfervation ; what 
exprefs the conflant obj~Ets ot both: whereas names,. 
like that we have ment-toned, reter us to no~hir.g ; 
excite no ideit; convey a found to tlla e·ar, but. I think 
do no more • 

•. I tru. I awl,. be exoufed, fo!' n4)t cjt1nl, as another f~a ~ilich 
it to con&rln the hy,pothtfis. a grave aftcrtion of this writer. thai 
tbe bracchcs of t~es \;P~ll which "ne ftag feeds, break 0", a,aia 
ia h'" botol. Suolt fall, IDCf4t 8Q difc •• ~ 
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ANOI'HER fyfiem, ,vhich has lately been brougl!f. 
forward, and with !nuch ingenuity, is thdt of a~bPetell. 
cies. l'he principle, ann the fhort account, ot the 
theory, is this.. Pieces of foft, duE1ile, matt~r, being 
endued with propenfities or appetencies for particu
lar atlions, would, by continual enf-leavours, carried 
on through a long [eries of generations, work thern .. 
{elves gradually into fuitable forms; and, at length. 
acquire, though perhaps by obfcure and alm~)ft ilD

perceptible improvements, an organization fitted to' 
the aaion which their refpet1ive propenfities lead 
them to exert.. A piece of animated matter, for ex .. 
cllTIple, that \vas endued \vith a propenfity to J~Yt 
though ever fo lhapelefs, though IlQ other, ,ve viii! 
fuppofe, than a round ball to begin with, would, in a 
courfe of ages, ii not in a milli~on ot years, perhaps 
In a hundred millions of yeats, (for our theorifts, hav. 
ing eternity to difpo[e of, are never fparing in tinle,) 
acquire wlngs. 1'he fanle tendency to loco. motion 
in an aquatic ani tna 1, ur rather an an i Ina ted J un)? 
which might happen to be furroundcd by \vatcr,. 
wou!d end in the production ot~/in f: in a living fub
fiance, ccn fined to the [ul id ean h, ","ould put out legs 
and ject; Of, if it took a different turn, would break. 
the body into ringlets, and conclud~ by cralpling upon 
the ground. 
. '1\ It h u u gIl I 11 a v e in trod u c e d tl~ e men t ion 0 f t his 
~heory into t his place, I alTI un w illing to g 1 ve to it the· 
Ilanle 0 f an athei/t£c fchelne, for t\VO reafons ; fir ft, 

oJ 

becaufe, fo tar as I am tible to underHand it, the ori.g-
ipal p ropenfities jl1rI the number lefs varieties ot then1 
(fo different, in this refpett, iron) the la\vs at Illechan. 
iral nature, \vhich c!re lew and ii tl1~le) are, in the plan 
itfelf, Cl'trihuted to the ordination and dppointnlent of 
a·n intell igent and de{ignin:~ (:rerttor: fecondly, be
e a II fe, Ii: ~ e v~~ ! re, t hat LJ J g e po it u ! at u m • w hie his a II 
along alfutllcd and prefuppcfed, the facLllt)T in living. 
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bodies of producing other bodies organized like thenl
feJves, {cerns to be ref.erred to the falne caufe; at leail 
is not clttempted to be accounted for by any other. 
In one important refpe8, however, the theory before 
us coincides with atheiHic fyfiems, viz. in that, in 
the fornlation of plants and animals, in the firuEture 
and ufe ot their p'arts, it does away final caufes. In
!lead of the parts ot a plant or animal, or the partic
ular firuE1ure of the parts, having been intended for 
the aBion or the ufc to which ,ve fee thern applied, 
according to this theory they have themfelves grown 
out of that £1810n, fprung from that ufe. The theory 
theretore difpenfes ,\lith that whicll we inhft upon, 
the neceffity, in each parliculdf cafe, of an int~lligent, 
defignlog. mind, for the COIltriving and deterlllining 
of the torf!1s \-vhich organized bodies bear. Give 
our philofopher there appetencies; give l1im a portion 
of living irritable nlatter (a nerve, or the clippIng of 
a nerve,) to work upon; give alfo to his incipient or 
progl"effive forms, the power, in every Hage ot their 
alteration, at propagating their like; itnd, It he is to 
be believed, he couJcl reptenifh the world with all the 
vegetdble and aninlal produttions which we at prefent 
fee in it. 

~]~he {cheme unner confideration is open to the 
fdme objeElion with other conjei:tures ot a fimiJar 
tendency. viz. a total deteCt of evidence. No chan. 
ges, liKe thofe which the theory requires t h-.lve ever 
bt:en ob fel ved. All the ch . .Jnges in 0 v id's l'vIeta. 
morphofes might have ~ een effel:led by there appe. 
tencies, 1f tIle theory \-vere true; yet not tin example, 
nor the pretence of an example, is offered, ot a fingle 
chdnge being known to llave taken place. Nor is the 
order vf generation obedient to the pr inciple upon 
which this theory is built. The manlITJce* of the male 

... I confers myfclf totally at a lofs to gue(s at the rearon, rither 
ADal or cfticiCDt, Co. this Fart of tbe animal frame, IDlefs there 
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have not vanifhed bv ioufitation; nee cur/orum, per 
mufta ,/:Zcula, .j'ldczorum propllg"}'nl dedi prtZputlUJn. 
It is eJfy to fdr, dnd It hdS been (cud, th-il tbe alterna. 
tive proc,:fs is to,) tlo\v to be perceived; thdt it has 
been c dlTi~d Otl through t ~ f1tts of i In ~I)ed furab Ie ti me ; 
an d that the p r t: fen t order 0 t \ hi 11 g sis \ he ref l,l t of a 
graddtio.I, of which no hurn,ln lC\..'()( I~t can trace the 
ftep~. It is eaf}, to fay this; and yet it is niH true, 
thelt the hvpothefis recJlains dcilitute ot evidence. 

The tl1'la/o,gief \vhich have been allcdged are of the 
follo\\-"i[1r~ k!IHJ. The bUllch of a carnel, is laid to be 
n {) 0 the r ,b;'1 nIh e e ffe tt () t r arry i n g bur the 11 s; a fer. 
vice in \~'hlCh the ftJccies hciS bEer1 ernploved trom 
the moil ancient timt·s ot the world. The lirfi race, 
by the da 11 y load in got t b e b a c k, \\1 0 U I d P rub a b I y fi n d 
a fmall grumous tllt1~OU{ to be to(fncd in the flelh 01 
that part. The next progeny \oVould bring thIS tu
mour into the \\701 td \-vith t heln. The Ii fe, to which 
they \vere deHined, would incre,,[e it. The caufe, 
l\rhich fir it generated t he ttl bere Ie, bci ng continued, 
it \vould go.on, tllrollgb every fuccefllon, to augment 
its fize, till it attained tlle tornl and \he hulk und~r 
which it nO\\7 appears. This mti}" ferve tor one in
fIance: another, and that ai Cu ()f the p ~l {Ii ve fort, is 
taken fro~ certain fpecies of birds. BIrds ai the 
crane kind, as lIle crane itfelf, the heron, bittern, 
fl 0 r k, 1111 v e, in gene r ai, t h ei r t big h s bare 0 f t e at he 1'5. 

This privdtion IS accounted tor t rom the habit of 
wadin.J in "'dter, and froll} the t:fft'l:l of that element 

,~ 

10 check the gro\\Tth ot leathers upon thefe parts: in 
confequence ot which, the health a~d vegetation of 
the fedlhers declined througll each gel1eration of the 
anilnal : the tender down, cxpo{ed to cold and \\'ct .. 

be fOlne fOUilda! iO!l for !n 0pi:1 i0n, of w h:ch I draw tht hj nt from 
a pt~il~r of ~Ir. E· .. elard Hon;e'~ (PhiL l"talifac. 1799, p. 2.) \liz. 
thJ( ,he lnJllln.~ of '.ll! .CCf.U3 ml)' be fJlm~4 De~o4e the 1cx is 
tie te r mineu. 
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nefs, becanle \\·c.:lk, and tIt:P, and rare, till the dete. 
r i (.) r d t i 011 end e din t he I e f u h \\' b j c h we r ee , (J tab [0. 
lute nakedners. I will mention;J third i'ltiance, be. 
e a u [e it i s d r d ,\" n t rom a nat t i \' e 11 a bit t as the two I d (l 
'oV 0 ret rom p a {Ii ye h a bit s; and t hat 1 s the po l:i ( h 0 f 
the pe 1 jed n. r l~ 11 C II ~ fc rip t ion, w hie h nat u r ali H s g i ve 
of this organ is as follows: " j;'rom tile )O\Ner edges 
of the llnder cbeJp, h3ngs a bag, reaching- trom the 
whole length 01 the b dJ to the neck, l'" hie h is [aid to 
be capable of containing fifteen quarts ot \\'(!ter. l"his 
bag the b ir d 11 J sap 0 we rot 'v 1 ink lin g 11 pin lot 11 e 
hollow of the under C!lG·p. \}{lhen the ha~ is enlpty 
it is not ft~ell : but "tt, h·_·~~ the bird has fifhed \vith fuc .. 
ccfs, it is incJedible to ,,,,,hat an extent it is often di. 
lated. The fir it thing the pelican does in fi!hing, is 
to fill the bag; and then it returns to digefl i~s bur
then at leifure. l-'h(: bird preys upon the Idrge fillIes, 
and hides tbctn by dozens in it~ p<.Juch. \Vhen 
the bill is opened to its \videfi extt;nt, a perron may 
run his head into the bird's mouth; and (oncedl it 
in this monHrOllS pouch, thus addpted for vcr) !ingu
.Jar purpofes."* Now this extra'ord,nary contormd
mation~ is nothiniS Inor e, fay our p lliloro~_· h~\rst than 
the re[u It of hc:.')it; not ot the hah it or c ffiJl"t of a Ii n. 
gle pelican, or of a lingle race ot p~,icatls, but ()t a 
hdbit perpetuated through a long rer!('~ 01 ~enerations. 
1'be pelican it-un found the c(.invtr.lcncy of reft~rv
ing in its mouth, ". ~len its 3ppt.t i te 'vas gl uti ed, the 
rCln",inder ot i.s prey, \\'bich is flf~l. -j he iullne1s 
produced by this attCfJlpt, of COl!lf~ ilretcht.d the {kin 
which lies bet~·een the under chaps, as being tite ruoll 
yielding part of the mouth. ~:\'ery dJ fienfinn in
creafed the cav it}'. The orig~ nal bj rei, cHld Tnan? 
generations \..,hich fucccrded him, rrJiglit find dini .. 
culty enough in making the pouch anf\\'er this pur
pofe : bllt tuture pelicans. elltcril~g upon lite with a 

• Goldlmi I h, vol. vi. p. j !. 
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pouch derived from their progenitors, of confiderable 
capacity, would more readily accelerate its advance 
to perteClion, by frequently prefiing down the rack 
\yith the. weight of fifh which it might now be made 
to contaIn. 

There, or of this kind, are the ancilogics relied up .. 
on. Now in the firfl plQce, the inflances themfelves 
are unauthenticated by teitlmOn}?; and, in theory, to 
fay the leaR ot them, open to great objetlions. Who 
ever read of camels without bunches, or with bunchea 
lefs than thofc with which they are at prefent ufually 
formed? A bunch, not unlikt: the camel's, is found 
between the Chuulders ot the buffalo; of the origin 
of which it is impofiible to give the account \vhich 
is here given. In the fecond example; Why fhould 
1he application of water, which appears to promote 
and thicken the gro\\'th of feathers upon the bodies 
and breafis of geefe and fwans, and other water towls, 
have divefied of this covering the thighs ot cranes 1 
The third inflance, which appears to me as plaufibJe 
as any that can be produced, has this againlt it, that 
it is a fingularity teHriEted to the fpecics; whereas, 
it it had Its commencement in the caufe and manner 
Wllich have been affigned, the like coniormdtion 

• mIght be expe8ed to take place in other birds, ",hich 
fe~d upon filh. How comes it to pafs. tlTat the- peli
can alone was the inventrefs, and her defcerJdants the 
onl" inhel itors, of this curious refource ? 

But it is the lefs neceffarv to contravert the in
fiances themfelvrs, as it is a {training of analogy be
yond all limits of reafon and credibility, to aflert that 
birds, and beaUs, and f1lh, with all their variety and 
cOITJplexity of organizatIon, hd\i·e b~en brought into 
th~ir forms, and dill inguilhed into their ftverat kinds 
and natllres, by the fame procefs (even it that procefs 
cou Jrl be aelnon (lraL·d, or had ever been aaua II}- no .. 
ticed) tiS tnight feem to ferve for the gradual genera
tion of a camel's bunch, or a pelican's pouch. 
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1~he fnlutlon, when applicJ to the \\~orks ot nature 
,t()nera!(v, is contraditled by nlany of the pl?~nomena; 
and totally inadequ~te to others. The b,gaJnentJ or 
{triBures, by which the tendons are tied do\vn at the 
angles ot the joints, could, by no poffibility, be form
ed by the motion or exercife of the tendons them. 
felves; by any appetency exciting there parts into 
aCtion; or by any tendency arifJng therefrom. "fhe 
tendency is all the other way: the conatus in con
flant oppofition to them. Len~th of time does not 
help the cafe at a]], but the reverfe. The valves alfo 
in the blood .. veHefs, could ne\yer be forlned in the 
manner which OUf theorifi propofes. The blood, in 
its right and natural courfe, has no tendency to form 
them. When obllrutled or refluent, it has the con
trary. There parts could not grow out ot their ure, 
thou$5h t~ey had eternity to gro\v in. 

'rhe Jenfes of animals appear to me altogether in
capable ot receivin~ the explanation of their origin 
'Nhich this theory affords. lncludin~ under the word 
" fenfe" the organ and the perception, we hav'e no 
account of either. How will our phllofopher get at 
vi/ion, or tnake an eye? Ho\v fhould the blind ani. 
mal affect fight, ot which blind animals, ,ve know, 
have neither conception nor defire? Affeaing it, by 
what operation of its will. by what endeavor to fee. 
could it fo determine the fluids of its body, as to in
choate tile formation ot' an eye? or, fuppofe the ere 
tormed, ,vauld the perception folJo\v? The fame of 
the other fenfes. And this olYjeaion holds its force, 
afcribe what you wi1l to the hdnd of finle t to the power 
01 habit, to changes, too flow to be "bferved by man. 
or brought \vithin any comparifon ,vhich he is able to 
make ot pa It things ,.vith the prefent: concede what 
you pleafe to there arbitrary and unattefied fuppc)fi .. 
hans, how will they help you? Here is no inception. 
No la\\7s, no courfe, no po\vers ot natllre which pre~ 

Bb 
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,·ail at prefent., nor'an y analogous to thefe, cou1d give 
('orr]nH~nCernent to a new fenfe. And it is in vain to 
('nquirc, ho\v that might proceed, which could never 
L:(' )''''') J t ". u 

[ think the fenfes, to be the moll inconfi (lent with 
the hypothcfis Letore us, of any part of the anilnal 
fI"HllC, But other parts are fufficiently fo. rfhe fo
lution docs not apply to the parts ot aninlals, which 
1] a vel it t1 e i nth e rtl 0 f In 0 t i 0 ll. If \ve co ul d f u P po f e 
joints and lTIufcles to be gradually formed by aEtiOtl 
and exer<-ife, what aaion or exercife could tornl a 
fkul1, or fill it with brains? No effort of the animal 
CQuid determine the clo1hing of its {kin. ",lllat co .. 
na:us could give prickles to tIle porcupine or hedge
jog, or to the fheep its fleece? 

In the JaIl place; ,vhat do there appetencies mean 
": htln applied to plants? I aln not able to give a fig
n di,~ (~tiOll to the term, \\1 l1ic 11 can be trans lei red from 
animals to plants; or which is COlnmon to both. Yet 
a no le[~ fuccefsflll organization is found in plants, 
thriil what obtains j n ani tnals. A folution is \vanted 
fer one, a5 \\ycll as the other. 

Upon t:"'.c ,vhole; after all the firuggles of a reluc .. 
tant plliloic)ph)' tIle neceflary refort is to a Deity. l~he 
marks of d~Jign are too ftrong 10 be got over. Defign 
IDufi 11avc had a defigncr. r-r'hat defigner muO: l1ave 
been a perron. That perfon is God. 

, 

Cfli\PTER XXI". 

"F T II E N l\ T U R A L A T T RIB UTE SO, T H I 
DEITY. 

I T is an immenfe conddlon, that there is a God; a 
perceiving, i!~tc~lig(nt, defigning Being; at the head 
of creation, and froID whofe will it proceeded. The 
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attrlbutes of fuch a Being, fuppofe his reality to be 
proved, mufi be adequate to the magnitude, extent, 
and mult i pI ici ty of llis operations: \v h ich are not 
only vall beyond comparilon with thofe perfOfJned 
by any other power, but, [0 far as refpeas our con
ceptions ot them, infinite, becaufe they are unlimited 
on all fides. 

Yet the contemplation of a nature fo exalted, ho,v. 
ever furely we arrive at the proof of it:; exifienc~~,. 
overwllellDs our faculties. "fhe mind leels its PO\V
ers fink under the fubjeel. One confl'qucnce (Jt 

\vhich is, that frolll painful abllraclion the thou~ht:; 
feek relief in fenfible images. Itrom whence Illay IJC 

deduced the ancient, and almoft univer[dl, propenfitv 
to idolatrous fubHitutions. They are the re[ources of 
laboring imagin3tion. Falfc religions ufually tall in 
witll the natural propenfity : true religions, or [uch 
as have derived themfelves from the true, rerift it. 

It is one ot the advantages ot the revelations which 
we ac kno\v ledge t that, whil {l they rejea idolatry ,,,,ith 
its many perniciolls accompaniments~ tlley jn!rodu:e 
the Deity to human appreh~nfion, unner a.c idea nlore 
perfonal, mure determinate, more within its compafs~ 
tnan the theology of nature can do. And this they 
~o by reprefenting him exclufively under the r~lation 
111 \vhich he {land~ to ourfelves; and, for the mo~ 
part, under fome precife charaEler, refulting frorn 
that relation, or trom the hiliary of his providences. 
vVhicll method fuits. the fpan of Ohr intellects mllcll 
better, than the univerfality which enters into the 1l1ea 
or God, as je~!uced froll1 the views at nature. \Vhen. 
therefore, there reprefentations are well founded in 
point or authority, (for all depends upon that,) they 
afford a condefcention to the Hate ot our faculties, of 
w hicb, thofe, \vho llave reflcEted nloft upun the Cub .. 
jeEt, ,vi}l be the firit to ackno\\' ledge the \\~ant and.the 
" Jl!.l e. 
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N(ve, ~helffs, it we be careful to itnitate the docu. 
ments of our religion~ by confining our explanations 
10 \vhat concel ilS our felves, and do not affeEl rnore 
pre c i fi 0 n in 0 uri d cas than the fu b jet tall 0 v\' S 0 f, the 
feveral ternlS, which are employcd t() denote the attri. 
butes of the Deity, may be made, even in F!diural re .. 
ligion, to bear a fenfe, confi Hent with truth and rea. 
f011, and not furpafl1ng our comprehenCion. 

rl~hefe terms are, onlnipotence, omnifcience, omni. 
})refence, eternity, felf.exjftence, necefTary txiftence, 
fpil ituality. 

" Omnipotence," "omnifcience;" infinite power, 
infinite kno\,,-ledge, are ./uperlati"ves ~. expleffing our 
(.0 nee p t ion 0 ~ the { e a tt rib ute sin the fl ron g e it, all d 
luofi elevated terl11S, which language fupplies. We 
afcribe po\ver to the Deity under the nalne at "om. 
Ilipotence," the nria and cOfleEi: conclufion being, 
that a po\\'er, ~'hich could create fuch a \-vor ld as 1h~s 
is, mufi be, beyond all comparifon, greater than any 
which we experience in ourfelves, than any which 
we obferve in other vifible agents; greater, alfo, than 
.ny Wllich we can want, tor our individual proteclion 
2nd prefervation, in the Being upon whotIl we de. 
pend. It is a power likewife, to which \\'e are not 
authorifed by our obfervation or knowledge, to affign 
any litJ1its of fpace or duration. 

V ~ry much of the fame fort of remark is applica
bIt to the tel In "omnifcience," infinite know ledge. 
or infinite wifdom. In firittnefs ot language, there 
is a difference between knowledge and wifdom ; wif. 
tlonl always fuppofing a8ion, and aElion diret.lcd by 
it. With rcfpea to the firO, viz. kno\vledge, the 
Creator nlufi know, intimately, the conftitution and 
properties of tIle things which lIe created; which 
feems a1[0 to imply a foreknowledge of their a8ion 
upon one another, and of their changes; at Jeafi, [0 
i:ar as the fame refult from trains of phyfical and 
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necelTary caufes. His olllnifciencc alfo, as far as re .. 
fpeEls things prefent'l is deducible from his nature, as 
an intelligent bein~, joined \vith the extent, or rat~lcr 
the uni verfality, of his operations. \Vbere he. a.c1:~, 
he is; and, where he is, he percei\'"es. rrh~ rUljdom 
ot the Deity, as teftified in the ~rork) of creation, fur. 
paffes all idea \VC have of wifdom, drd\Vn from th~ 
highefl intell~~aual operations of the highe [l clars at 
intelligent beings ,vitIl wholn \ve are acquainted; and, 
\v hie his 0 f \ h e chi e f i In pOI tan c e to Us, ." hat eve r b~ 
its COOl pars or extent, \vhich it is evidcntl}' impotllble 
thd t \ve fl10ulci be able to dctel mine, it mu fl be ade
quate to th\: cOI~ducl of that order of thing.~ under 
\\' hie h \ve I i v e • And t his is en 0 ugh. It is 01 ve ry 
inferior con[equence, by what terms we exprefs our 
notion, or ratl1cr our admiration, ot this attribute. 
1"be terlns, ,~hich tIle piety and the ufage of language 
llave rendered habitual to us, nlay be as proper as any 
other. \\r e can trace this attribute much beyond 
\\'hat is neceIfary for any conclufion to which we 
have occafion to apply it. The degree of know ledge· 
and pO\\1er, requilj te for the formation of credted na
ture, cannot, with refpeEl to us, be diflinguifhed from, 
infinite. 

{fhe divine "omnipre[ence" {lands, in natural: 
theology, upon this fuundation. In every part and 
place ot the univerfe, ",rith which we are acquainted •. 
lye perceive the exertion of a power, ,whicll we be. 
lieve, mediately or immediately, to proceed from the 
Deity. }~or infiance; in what partor point of fpace" 
that has ever been explored, do we not difcover at
traEtion? In what regions, Jo we not find light? In 
\fhat accefIible portion of our globe, do not we Ineet 
with ~ravity, 1l1agnetifln, eletll icity; togetller wita 
the ph)perties al[o and powers of organized fubftanc~, 
of vegetable or of animated nature? Nay, further, wo· 
may afk, \\'hat kingdom is ther~ 01 nature, what coro.-·-

B b 2 
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~r of .fpace, in which there is any thing tllat can be 
examlned by us, where we do not fall upon contriv. 
ance and defign ? 1'he only rcfleElion perhaps which 
arifcs in our ITlinds troll1 this view 01 the world around 
us is, that the ldws of nature everr \\There prevail; 
that they are uniiorrn, and univerfal. But wllat do 
,"yc meall by the la\\1s 01 nature, or by any la\v ? Et .. 
leas are produced by power, not by laws. A law 
cannot execute itfel f. A law refers us to an agent. 
Now an agency fo general, as that we cannot difcover 
its abfence, or aflign the place in wllich fome effect 
or its continued energy is llot found, may, in popular 
language at leaft, and, perhaps, witllout much devia .. 
tion from philofopllical ftriEtnefs, be called univerfal : 
Cllld, with not qUIte the fame, but with no iljConfider .. 
able propriety, the perron or Being, in wholn thdt 
power refides, or from whom it is derived, nlay be 
taken to be omniprifent. He who upholds aU things 
by Ills power, may be raid to be every where prefent. 

This is called a virtual prefence. There is alfo 
what metaph) ficians denominate an effential ubiqui. 
ty: and which idea the language of fcriptule feems 
lu favor: but tbe tU1 1l1er t 1 think, goes as t'af as Ilatur. 
al theology carries us. . 

" Eternity," is a negative idea, clothed with a'poll
tive na~e. It fuppo[cs, in tllat to whicll it is applied. 
a pre{ent cxificnce; and is the negation of a begin
Iling, or an end of that exiflence. As applied to the 
Deity, it has not been controverted by thofe \vho ac
knowledged a Deity at ,all. Moft affulecily, ther~ 
never was a linle in \v hicll nlJthing exi fled, becaule 
that condition mull have continued. 'The univerfal 
blank mull l1ave remained; nothing could rife up 
Qut of it; notlling could ever llave exi fled fince; 
nothing could exift now. In ftrianefs, hO"'CVCf, we 
have no concern with duration prior to that ot the 
,?ifible world. IT pon this article therefore 01" tllcolo. 
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~y, it is fufficient to know, th:!t the contriver necef
{drily exified before the contrivance .. 

" Sel f-exifience," is another ;;~gative idea, viz. the 
negatlon of a preceding caufe, as ot a progenitor, a 
nlaKer, an author, a creator. 

" ~'ecelrary exiilence," nleans demonfirabJe exill .. 
ence. 

" Spirituality," ex prefTes an idea, made up of a neg
ative part~ and of a pofitive part. The negative palt, 
confi fls in the exclufion ot fome 01 the known prop
erties of matter, elpecially of folidity, of the vis ina 
ertice, and at gravitation .. The pofitive part, comprifes 
perception, thought, will, power, aaion, by which 
laIl term is meant, the origination of motion; the 
quality, perhaps, in ,~hich refides the _ efiential rupee 
riority ot fpirit over matter, "which cannot move, 
unlefs it be moved; and cannot but tDOVe, when 
impelled by another.'~* 1 apprellend that tllere can 
be 110 difficulty in a11plying to the Deit}· both palt' 
of this ided. 

CHl-\P1"'ER XXV. 

TIl E UNITY OF TH E DEITY. 

o F the " unity of the Deity" the proof is, the uni. 
jOl'Jllityof plan obfer\'able in the univerfe. The uni. 
verfe itfelt is a fy Rem; eac h part either depending 
upon otller parts, or being connetled ,~ith other parts 
by fome common la\\' of motion, or by the pre{enc:e 
of (ume comlnon fubftance. One principle at gravi
tation caufes a !lone to drop towards the earth, and 
the nloon 'to wheel round it. One law of attraEiiolJ 
carries all tlle different planets about the fun. This 
philofuphers demonflr ate. '1 'llere are alfo other pointi 

.. Bi!bop \Vilk.ills' PIlllciplcs of ~Tat, Ret p. 106, 
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of agreement amongfl them, which may be confider. 
ed as tnar ks ot the identity 0 l t hc-ir orig~n, and ot' their 
intelligent author. In all are tound the conveniency 
and {lability derived from gravitdtion. rfhey all ex .. 
perience viciffitudes of days and nights, and changes 
.f feafon. 'fhey all, at leaf! Jupiter, Mars, and Ve
nus, have the fame advantages troln their atmofpheres 
as we have. In all the planets the axis of rotation 
are permanent. Nothing is more probable, than that 
the {aIDe attratiing illflllcnce, aaing (iccording to the 
fame rule, reac hes to the fixed fiars : bllt, it t11is be 
only probable, another thing is certain, viz. that the 
fame elernent of li~ht does. The light trom a fixed 
fiar affeEts onr eyes in the fame manner, is refraaed 
and reflefled according to the falne laws, as the light 
of a candle. The velocity of the hgl1t of tIle fixed 
liars, i~ ai[o the fame as the velocity of the light ot 
the fun, reflc!aed from the fateIJites ot l_upiter. The 
heat ot tIle fun, in kind, differs llothing froln the heat 
ot a coal fir e. 

In our own globe the cafe is c1ear er. New coun
tries are continually difcovcred, but the old laws of 
nature are al\vays tound in tberrl : new plants perhJPs 
or aninl;)ls, but al ways in corn pally w itll plants and 
animals, which we already know; and always pof .. 
feffing many of the fame general properties. We 
never get amongfl fuell original, or totally different, 
modes or exiHence. as to indicate, that we are come 
into the province ot' a different Creator, or under the 
direElion ot a different will. III truth, the fame or. 
der ot things attends us, wherever we go. The ele .. 
ments act upon one another, eletlricity operates, the 
tides rife and falJ, the magnetic needle eleas its poG .. 
tion, in one region of the earth and fea, as well as in 

. another. One atmofphere invells all parts of the 
globe, and conneas all: one fun illuminates; one 
moon exerts ita fpecific attraClioil tJllon all parts. 1l:.-
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there Le a ,·ariety in natural effe8s, as, f. g. in tIle tides 
of dirr~rent feds, thJt very variet}' i~ the lefult Of the 
farne cau fe t att ing under eli fferent circunl fiJnces. In 
n1 any c a f est his is P l 0 V e d; ina It is pro ba b Ie. 

l~he infpef.1ion and compdrifon ot living furIus, add 
to this argument exanlpies \\9ithout nutnbcr. Of all 
large tcrreflrial animals the ftruclurc is very mucll 
ali k e . ~f h e i r fen r (' s n ear I v the fa me. "f 11 e i rna t u r a I 
iunctions and pdiIions neJ;ly the fame. l~heir vifcera 
nearly the faille, both in fubflance, {hape, and office. 
Digefilon, nutrition, circulation, fecretion, go on, ill 
a Ii i11 i I a r In a n r; e r, ina 11. l' h e g rea t c ire u 1 d tin g fl u i d 
is the fame: for, I think, no difference hclS been diC. 
covered i!1 the properties 01 blood, from whatever 
aninlal it be dra\vn. The experiment of transfufioD 
proves, that the blood of one animal \vill ferve for 
another. The fielttoT1S alfo of the larger terlefirial 
anirna!~. ~1ew particuldr varieties, but Hi II under a 
grc:it general affinity. The refemblance is fome\\,hat 
lefs, yet fufficiently evident, between quadrupeds and 
bird~. 1'hey are alike in fi ve refpects, tor one in 
wh;ch tiley differ. 

In jijht \V hie h be long to another depart ment, as it 
'were, uf na lure, the puints of com parifon Lecollle 
levIer. But \ve ne\'cr lore fight at our a:.alogy, e. g. 
\ve n i 11 me c t ~1 it h a flo m de h, ali v e f, a [p in e; wit h 
bile and b!ood; \vith teeth; ,-vilh eyes, which eyes 
a:-eon I}' 111 g h tl y \' a r i ed f fO mOll row n, and w hie h va· 
riation, in truth, dernon {lrates, not an interruption, 
but a contin uance, of the fame ex quifiteP plan; for it is 
the adaptation at the organ to the element, viz. to the 
different refraaion of light paning into the ere out of 
a dellfer nledium. The pruvinces, a1fo, thenlfelves 
of water and ealth, are connected by the fpecies of 
anima1s \vhich inhabit both; and alfo by a large tribe 
of eqllatic animals, \vhich clofe)y rcfcmble the ter· 
lefiriCll in their internal ilruaure: I mean the cetacc. 
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ous tribe, whicll have hot blood, refpiring lungs, 
bowel~J anc: other eHential parts, like thofc of ldnd 
animals. This Ci militudc, Curel)" befpeaks the {anle 
creation and tIle fanle Creator. 

InfeRs andjhel~/ijll appear to me to differ from o:h. 
er cJaffes ot animals the moll widely o~ any. Yet 
even here, befide tnany points of ?articular refem. 
blance, there exiils a ge11era 1 relation of a peculiar 
kind. It is the relation of in verfion: the law of con. 
trariety: natuely, that, \vhercas, in other animals. the 
bones, to which the nluf('Je~ are Clttached, lie wit}tin 
the body, in infects and olell fii11 they lie on t11c out. 

lide ot i t. ~rhc flle 11 of a 1 ob Il:er per forrn~ to the ani
Ina} the office of a bOlle, by furnilhing to th~ tendons 
that fixed bafis or immoveable fulcfuln, without 
which mechanically they could not aa. The crull 
of an infea is its {hell, and anf,vers the like purpu[e. 
TIle {hell alfo of an oyfler Hands in the place ot a 
honl; tIle bafes of the nlufcles being fixed to it, in the 
fame manner, as, in other aniln~lls, they are fixed to 
the bones. All \v hie h (untlcr \\'onderful varieties, 
indeed, and adaptations of form) conteilcs an imita .. 
lion, a remernbrance, a carrying on, of the fame plan. 

The obfel \Tation~~ here nJade, are equally applica
hle to plants; but I think unneccifary to be purfuev. 
It is ~ very {triking circum fiance, and alone fufficient 
to prove all which \ve contend for, that, in this part 
likewife of organized nature, \Vc perceive a continu. 
ation of the .Jixu',~ I f} fieln. 

eel tain ho\tv~ver it is, that the \\1 hole argument for 
the divine unity, goes no further tllan to an unity of 
counfel. 

It may likewife be ackno,vledged, that no arg{g· 
ments \vhicll \ve are in pofTeffion of, exclude the 111in
iilry ot fubordinate agents. It fuell there be, they 
aEl: under a prefiding, a contr()l11 n~ ,viII ; becaufe 
they act according to lcertCJill general re ftritlions. by 
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certain comJnon rules, and, as it fbou1d feem, upon a 
general plan: but fiill fuch agents, and different ranks, 
~lld clatfes, and degrees of them, may be flDploycd. 

I. 

CI-IAPTER X·XVI. 

THE GOODNESS OF THE DEITY. 

THE proof ot the divine goodnifs rells upon two 
propolitions, each, as \ve contend, capable ot being 
made out by obfervations'drawil from the appearances 
01 nature. 

The firO: is, U that, in a vaft plurality of inflances 
in which contrivance is perceived, the defign of the 
contrivance is be"eficilll.'~ 

The fecond, "that the Deity has fuperadded pIta-
Jurt to anilnal fenfations, beyond what was necellary 
for any other purpofet or w hen the purpofe, fo far as 
it ,vas neceifary, migllt have been effeEt"d by the 
operat:on ot pain." -

fiili, "in a vail plurality of inflances in which 
contriv~nce is perceived, the defign of the contriv
ance is benificial." 

· No produElions of nature ,difplay contrivance fo 
rnanifefily as the parts of anitnals: and t he parts of 
animals lla\1'e all of then), I believe, a real, and, witll 
very few exceptions, all of them a known and intel. 
ligible, fubferviency to the ure ot the animal. No\v, 
when the Inultitude ot animals is confidered, the num. 
ber of parts in each, tlleir figure a113 fitners, the facul. 
ties depending UpOtl them, the variety of fpecies, the 
complexity ot firuclure, the fuccefs, in fo many cafes, 
and felicity of tIle rerul' .. , ,ve can ne\·er refletl, witl1-
out the profoundeft adofc1tic n, upon tl1€ cllaraCler of 
that Being frolll \vhom all tl--- .:fe .things ha~e proceed. 

· cd: we cannot help acknow ledglng t \\'Lat an exertion 
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of benevolence creation \\~as; of a benevolence, ho'., 
minute in its cale, how vafl in its comprehenfion. 

When 'Aye appeal to the parts and faculties ot" ani. 
ma]s, and to the lilllbs and fenfe, of anitnals in par
ticular, we {late, I conceive, the proper medium of 
proot tor tIle conc)ufion 'Athich "le "'llh to eHablifh. 
I ,vi II not fay, that the infen fi h Ie parts ot nature are 
made folely tor the fenfitive paJt~; but this I fay, that. 
,vhen we confider the benevolence ot the Deity, \Vt; 

can only confider it in relation to fenfitive Being. 
\Vithout this reference, or referred tlJ any Ihing eire, 
the attribute has no objea; the term has no meaning. 
Dead matter is nothing. The parts, therefore, efpe .. 
cially the limbs and fenfes, of animals, although they 
conftitute, in mafs and quantity, a [mall portion of 
tIle material creation, yet, Lince they alone are infiru ... 
rnents of perception, they compafe what nlay be call. 
ed the \\'hoie ot vifible nature, eHimated "'ith a view 
to tIle dif pofition of its author. Con[eq uent Iy, it is 
in there that \ve are to feek his character. It is by 
there that \\'e are to prove, tllat the world was made 
with a benevolent defign. 

Nor is the defign abortive. It is a happy world af. 
ter all. The air, the earth, the water, teem with de
lighted exifience. In a [pring noon, or a fUlnmer 
f,Yening, on whichever fide I turn my eyes, myriads 
of h::Ippy beings cro\vd upon my view. "The infect 
youth are on the \ving." Swarms ot new.born J'lies 
are trying their pinions in the air. Their fportive 
m O! ion s, t h r i r \\. a n to n mazes, t hei r g ra t u ito usa a i \" i ty t 
their cont;nual chilnge of place with()ut ufe or pur
pore, teH i fy theil joy, and tbe exu ltatlon w hiel1 they 
teel in their latelv d i [covered facult ies. A bet amongfl 
the H(,\\'ers in fr;r;ng, is one of the ch~erfulleH objeBs 
that can be looked upon. Its life appears to be all 
enjoy ment: fo bury, and fo pleafed : yet it is only a 
fpecimen ot infect life, with which, by realoD ot the 
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animal being half domefiicated, we Ilappen to be h~t
ter acquainted than we are with tilat 01 others. The 
who/~ winged infe8 tribe, it is probable, are equally 
intent upon their proper employments, and, under 
every variety of conRitution, g!"atified, and peillaps 
equ3i!y gratified, by the offices which the author of 
tneir nature has affigned to them. But the atmofphere 
is not the only fcene of enjoyment tor the infect race. 
Plants are covered with aphides, greedily fucking 
their juices, and c()nftantly, as it fhould feem, in the 
act ot fucking. It ,('annot be doubted but that this i~ 
a {late of intenfe gratification. 'Vhat elfe fhould file 
them fo clore to their' operation. and fo long? Other 
fpecies are running about ,vith an alacrity in their 
nlotions which carries \vith it every mark ot pleafure. 
Large patches ot ground are fometimes half co\~ered 
\VitII thefe brifk and fprightly natures. It we look 
to ,,,hat the wattrs produce, {hoals of 1he fry of fifh 
frequent the margins of rivers, of lakes, and ot the 
rea itfelf. 1~hefe are fo happy, that they know not 
what to do with themielves. Their attitudes, their 
vivacity; their leaps out ot the water, their frolics itl 
it, (which I have noticed a 'thullfand times with equal 
attention and amufemen·t,) all conduce to thew their 
excefs of .f pi t its, and are fi mply the effecls of that 
excefs. W dJking by the rea fide, in a calm evening, 
upon a fandy {bore, and with ap ebbing tide, I have 
frequently remar ked the appeal anee of a dark clouds 
or, rather, very thick milt, han~ing over the edge of 
the water, to the height, perhaps, ot ball' a yard, and 
of the breadth of two or three yards, fl retching along 
the coaft as far as the eye could reach, and always re. 
tiring with the Wafer. When this cloud Cdme to be 
examineci. it proved to be nothing 'elie than fo much 
!pace, filled with youngjlzrimps, in the act of bound .. 
Ing into the air from the fh"lJow margin of the water. 
or from the wet fand. If any motion ot a mute ani. 

Cc 
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mal could exprefs delight, it was this: if they had 
meant to make figo8 oi their happinefs, they c\luld 
not have done it more intelligibly. Suppofe then, 
what I have no doubt of, each individual ot this num
ber to be in a Hate of pofitive enjoyment, what a fum, 
colle8ively, of gratification and pleafure have we 
bere before our view ! 

The young of all animals appear to me to receive 
pleafure filnply from th~ exercife of their limbs and 
bodily faculties, without reference to any end to be 
~ttainedt or any ule to be all[viered by the exertion. 
A child, without knowing any t bing of the ufe at 
language, is, in a high degree, der~hted with being 
able to fpeak. Its inceifant repetiiion of the te\v ar-
1iculate fOlJnds, or, perhaps, of the lingle word, which 
it has learnt to pronounce, proves this point clearly. 
Nor is it lefs pleafed with its firft fuccefsful endeav. 
ours to walk, or rather to run, (which precedes walk
ing) although entirely ignorant ot the importance ot 
the -attainment to its future life: and even without 
applying it to any prefent purpofe. A child is de. 
lighted with (peaking, without having any thing to 
fay; and with walking, without knowing where to 
,go. And, prior to both thefe, I am difpofed to be .. 
li~ve, tbat the waking hOUIS ot infancy are agreeably 
taken up with the exercife at vifion, or perhaps, more 
properly fpeaking, with learning to fee. 

But it is not for youth alone, that the great Parent 
of creation hath provided. Happinefs is found with 
the purring cat, no lefs than with the playful kitten; 
in the arm-chair at dozing age, as well as in either the 
fpright1inefs ot the dance, or the animation of the 
chace. To novelty, to acut~nefs ot fcnfation, to hope, 
to ardor of purfuit, fucceeds, wha~ is, in no inconfid .. 
erable degree, an equivalent tor them all, " percep
tion of eafe." Herein is the exaB: difference between 
the young and Ute old. The young are not happy, 
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hut when enjoying p1eafure ; the old are happy, vvhen 
lree fronl pain. And this confiitution fLlits \Vitll the 
~e~recs of animal power "thich they refpeclively po[
fefs. The \ri~or of youtll was to be 11 i mtlldted to 
aElion by impai!enCe of rell; ,\'hil fit tv the imbecili
ty of age, quietnefs and repofe become pofitive grati
fications. In one important refpea the advantage is 
\vith the old. A {late ot eafe is, gene} dl1y fpeaking, 
more attainable than a {late of plea(ure. A confli
tution, tllerefore, which can enjoy eate, is preferable 
to that which can tane only pleafure. rr·his fame 
perception ot care oftentimes renders old age a con
dition of great cOlnfort; efpecially when tiding at its 
anchor, after a bury or tempefiuol)s life. It is well 
defcribed by Rouffeau, to be the interval of repo{e 
and enjoynlent, between the hurry and tIle end ot l~fe. 
Ho\v far the fame caufe extends to other anitnal na
tures cannot be judged of \vitll certainty. The ap .. 
pearance ot fatisfa~tion, \\1ith \\rhich Juofi animals. 
as their a8ivity fubfides, feek and enjoy refl:, affords 
reafon to oelieve, that this [ouree ot gratification is 
appointed to adv(lnc('~ life, tInder all, or moit, of its 
YdriollS forIlls. In tLL !tccies \-\lith \vhich \\'e are beil: 
acquainted, namely our c',vn! I am far, even a~ an cb .. 
f e I \. C rot hum anI i fe, f r (' ! n :! ~ ~ n kin r.. t 11 at you t his its 
happicfi kd':m, much 1e:s the OllJ/'happy one: as a 
Cllriilian, I afn \~·i!lir.~~ to believe there lS a great deal 
ot truth in the f~! lU'v\l il1~ reprefentdtion, gi veIl by a 
very pious \vliter, as '\-eil as excellent m:1n,,* "To 
the ilitelligcnt and \'irt:,u(~S, old a~e prefcnts a fcene 
of tranquil enjoY!!1tnts, at obedient appctltts, oi \vtll 
l e {~ U ! 6 t ~ d d ff e t t ! 0 ! 1 ~" 0 f In at uri ~ yin k no \V 1 e d g e, ;} n (1 
()t ca:n1 rreFJI a!:nn ~Gr imnlortality. In th!s L~rcne 
an (1 dig n i fi e d f t a f r, p 1 ace (~. as i t \\. e Ie, 0 n t 11 e c c n ti 11 e s 
of t\vo· \\'ollds, the n1~nd of :l good !llan, rcvie'A's 
\\ 11,it is P J it \\. it 11 the cOIn pIa c en c y 0 fan a p pro \' i n ~ , 

• fatnc I'~ Inftr~[tion~, by Dr. Pcrc~yal of Mat~belltr, p. 3 J 7. 
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confcience, and looks forward, with humble conn. 
rlence in the mercy of God, and with devout afpir'a
tions towards his eternal and ever iocreafing tavore" 

What is feen in different fiages ot the fame lite, is 
Hill IDorc exetnplified in the lives of different ani. 
mals. Animal enjoyments are infinitely diverJijied. 
1"he modes of life, to which the organization 01 dif. 
ferent animals refpeElively determines them, are not 
only of various, but ot' oppofite kinds. Yet each is 
happy in its o\-\'n. }i"or inflance; animals of prey, 
live Inuch alone; animals ot a milder conftitutioo, 
in fociety. Yet the herring, \vhich lives in {.}..loals, 
4-lnd the (heep, \vhich lives in flocks, are not more 
happy in cl c ro\vd, or more contented amongfl their 
companions, than is the pike, or the lion, with the 
deep folitudes of the pool, or tIle foreR. 

But it "ill be raid, that tIle inllances which we 
have here brought torward, whether .of vivacity or 
rcpofet.or of apparent enjoyment derived from either, 
:)re picked and favorable infiances. We anfwer 
that they are in fiances, neverthc1efs, which cOlnprife 
large provinces ot fenfitivf' exi flence; that every cafe 
'\1 hie h \ve have defcribed. is the cafe of mi llions. At 
this rnoment, in every given moment 0f time, how 
many myriads of animals are eating their tood, grati. 
f\-ing their appetites, ruminating in their holes, ac. 
c0fllplifhing tbeir willies, purfuing their !,!Cafllres, 
1dking their pafiirnes? In each individual how many 
things mull go right for it to be at eafe; yet how 
Jarge a proportion out ot every fpecies, are fo i~ eve· 
}'Y Clffignable infiant ? Secondly, we contend, III the 
ternlS of <>ur original propofition, that throughout the 
\-"bole of lile, as it is diffufed in nature, and as tar as 
\ve are acquainted with ii, looking to the average ?f 
fenfations, the plurality and the preponderancy IS In 

favor ot happinefs by a vaft cxcefs. In Ollr o\-\'n 
f p.(!cies~ ill Wllicll. perhaps the affertion Ina), be more 
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quenionable than in any other, the prepollencj' of 
g,)od over evil, of health, for eXalnple, and eJre:-, 
over pain and di flre[~,. is evinced. by the very notice 
vlhich calamities excite. \Vhat enquiries does the 
flcknefs ot our friends produce? \\'hdt converfat:oIl 
their misfortunes? This {he\·,,-:; that the COlnm',Jn 

cour Ie of things is in t a \'o-r ot happine fs; t h:lt hd p pi
neis is the rule; Illi fery, the exception. vVere the' 
order reverfcd, our attcr,t'on would be called to ex .. 
anlples of health and COlnpetellcy, inficad ot difea[e 
and want. 

One great caufe of our infenfibility to the gooclncf!l 
of tI1e Creator is tire very e.,.~tcJllivenejj of his bounty. 
'Ve prize but little, \vhat \ve {hare only in commun 
witll the refi, or \vith the generality, of our fpecies. 
,\Vhen \ve hear of bleffings, \~e think forthwith of 
fucceI[es, of profperous fortuce~, of hon.ors, riches. 
pretermentst i. e. ot thofe advantages ancl fuperiori
lies over others, whicll we happen eitl1cr to pofrefs, 
or to be in purfuit of, or to covet. The cornrnOll 
benefits of our nature entirely e[cape US4J Yet mete 
are the great things., l-'hefe con fi i tt te, wn at mo ft: 
properly ought to be accounted blcffings of Provi
dence; what alone, if \ve rnight fo [peak, are worthy 
of its care. Nightly rell and daily bread, the Jrdina .. 
ry ufe of our limbs, and fenfes, and under(ldndings, 
are gifts whicll admit of no comparifon \vith any oth. 
er. Yet, becaufe almoft e\'ery man \ve meet witll 
potfeffes there, \ve leave them out of our enumera
tion. They raife no fentinlent :. they rI10Ve no grat
itude. No\v, herein, is our judglnent perverted by 
our felfifhnefs. A bleffing ought in truth to be the' 
more fatisiatlory, the bounty at leaft at the doner is 
rend~red lnore confpjcuous, by its very diffu[.ion, its 
co mmonnefs, its cheapnefs; by its talling to the lot,. 
an d forming the happinefs, at the great bulk and bo
a) of our I~eciesJ as well as 01 ourfel'les. Nay 

CC~ 
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even \vhen we do not pofTefs it, 1t ought to be mat .. 
ter of thankfulnefs that others do. B·ut '-Ie have a 
different way of thinking. 'Ve court difiinElion. 
1~hat I don't quarrel with: but \ve can fit nothing 
but what has diHinC1ion to recotnmend it. TIlls ne. 
cffTarily contraas our view of the Creator'~ benefi. 
cence ,.yithin· a narrow compafs; and rna-a unjufily. 
It is in thofe things which are fo comnlon as to be no
d i ftilltlron, that the amplitude of the divine benigni
ty is perceived. 

But pain, no doubt, and privatiolls, exifi, in nu. 
merOllS· inflances, and to a degree, ,.yhich, colleEl. 
ivcly, would be very great, if they were compared 
'With any otIler thing than wit~ the mafs of animal 
fruition. For the application, therefore, ot· (Jur pro
pofition to that mixed· fiate of tllings which there ex .. 
cept;ons induce, {,.yo rules are neceffary, and both, I 
thillk, jufl and tair TU'les. One i~, that we regard 
thofe effet1s alone which are accol11panied with 
proofs ot intention: The other, that, wIlen we can. 
not refol\1e all appearances into henevo!ence of de
fign, we make the few giv'e place to the many; the 
little to the grea1 ; that \ve take our judgment from. 
a·larp'e and decided preponderancy, it th·ere be one~ 

I ~rave lca\e to (ranfcri~e into this place, \\That 1 
have raid upon this fubjeEl: in my l'vloral l>tIilofophy. 
" When God created the human fpecies, either he 
,vifheJ their happinefs, or }le wiibed their mifery,. 
or he was indifferent and unconcerned about either. 

" If he had ,-vdhed our nlifery, he lnight ha\'e 
Jnade fure of his purpofe, by forming our fenfcs t() 

oe [0 many fores and plins to us, as they are now 
inftruments ot gratification and enjoyment;· or h}' 
placing us amid£\: objeas, fo ill fuited to our precep
tions, as to have continually offended us, inflead ot 
miniflering to our retrelhnlent and d.elight. He 
migllt have made, for exanlple, every thlng- l\"e ta~,. 
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cd bitter; ,every thing we raw loathfome; every 
thing we touched a fling; every fmell a ilench; 
and every found a difcord. 

" If he had been indifferent abollt our happinefs 
or mifery, \Vc mlli1 impute to our good fortune (as 
aIJ defign by this fuppofition is excluded) bot!l the 
capacity of our fentes to receive pleafure, and tIle 
fupply of external objeas fitted to produce it. 

" But eithf~r of there, and fiill more both of them. 
being too much to be attributed to accident, nothing~ 
renlains but the firft fupP'Jfition, that God, when be 
created the human fpecies, wifhed their happinefs ; 
and made for them the provifion which he hal 
made, with that vie\v, and for that purpofe. 

H The fame argument may be propofed in differ. 
ent terms, thus ~ . Contrivance proves defign ; and 
the predominant tendency ot the contrivallce indi. 
cates the difpofition of the defigner. The world a
bounds witl1 contrivances; and all the contrivances 
whicJ\ we are acquainted with, ~re directed to bene ... 
f;ciaJ purpofcs. Evil no doubt exifls; but is never, 
that \\'e can perceive, the objetl: of contrivance. 
Teeth are contrived to eat, nOl to ache; their aching 
no\v and t hen is incidental to the contrivance, per
haps infeparable trom it : or even,. it you will, let 
it bee a II ed a de feel in the con t ri van ce ; b U '£ it is not 
1he object of it. This is a diflinclion which well 
deferves to be attended to. In d~rcribing implenlent3 
of huibandry, you \vould hardly fay ot the fickle, 
that it was made to cut the reaper's hand, though,. 
from the confiruaion 01 tIle infirument, and the 
JTIdnner of ufing iI, this mire hief often follows. 
But it you had occafion to defcribe inllruments of 
torture or execution, This engine, you would fay', 
is to extend the finews; this to diflocate the joints; 
this to break the bones; this to fcorch tIle . Iules ot 
th~ feet. Here pain aIld mifery arc tIle very obje8s 
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()f the. contrivance. Now, noth!ng of this fcrt i, 
to be tound in the Wo) ks ot nClt ure. We never dif .. 
t: 0 V era tr a i n 0 f con t r i van c e to b tin g abo uta n e vi f 
purpofe. N() anatum never difcovered a f"He.m of 
organization, calculated 10 produce pain ar d difeafe; 
or, in explaining the parts ot the human body, ever 
fa i d, T his i s to 1 r f ita t e ; t his to in fld n J e ;. tIll s duEt is 
to convey the grdvel to the k.dneys; this gland to 
fecrete the hUlTIOUr \vhich iornls the gout; if by 
€:hance he come at a part of which he kno\vs not the 
Nfe, the moll that he can !dY is, that it is uft'lels; no 
one ever fufpects th~t it is put there to incomnlode, 

'" to annoy,. or to torrnent. 
The twu cafes \vhich appear to me to have the 

moll ot difficulty in them, as forming the nl0ll of 
fhe appearance of exception to the leprefentation 
here given, are thofe ot venomo!Js aninlals, and of 
.niinals prt)ling upon one another. There proper .. 
ties of aninla1s J wherever they are found, mull, I 
thi nk, be reterred to de fign ; becau fe there is, in all· 
cafes of the fir if, and in Jnofi cafes of the fecond, an 
exprefs and diHintt organization provided for the 
producing ot them.. Under the firf! head, t11e fang! 
of vipers, the U ings ot warps· and fcorpions,. are a~ 
£learly intended lor their purpo[e, as any animal" 
flruaure is for any purpufe the IllOil incontefiably 
beneficial. And the f~me thing muR, under the fee .. 
end head, be ackno\vledged Gt the talons and beaks· 
() t b i r d s t 0 f the 1 u {k s, tee t h, and c J a ,~ S 0 f be a fl: S 0 f 
prey, of thefhark's mouth. of the fpider's. web, a~d· 
vi" numberlefs weapons of offence belunglng to dlf. 
ferent trIbes of voraciou~ infecls,. We cannot, there
fore, avoid the dlfficulty by faying, that the effect 
was not intended, The only quellion open to us is, .. 
whether it be ultimately evil. Frum the conferred:' 
ind felt impertec-tion of our knowledge, we oug~t' 
.~ ~J:eLull1e~. that tllere may be confequences of thi~ 



THE GOODNESS OF TI-IE nrtTY. 3t7 

ltconomy which are hidden from us: from the be
nevolence which pervades tbe general defigns ot 
Jlature, \ve ought alfo to prefume, that thefe ~onfe
quences, it they could enter into our calculation, 
would turn the balance on the tavorable fide. Botl} 
there I contend to be reafonable prefurnptions. Not 
feafonable prefumptions. it thefe '\VO cafes were the 
only cafes \vhich nature prefented, to our obferva
tion; but reafonable prefumptions under the reflec
tion. that the cafes in q ueHioi"; 3re combined with a 
multitude ot intentions, all proceeding from the 
fame author, and a]J, except there, diretted to ends 
of undifputed utility. at the vindications, howev
er, of this reconomy, which we are able to afTign, 
~uch as moR extenuate the difficulty, are the follow
Ing. 

With refpea to venomous bites and flings, it may 
be ob[erved, 

1. ~rhat. the animal itfeJf being regarded) the 
faculty complained of is good; being conducIve, in 
all cafes, to the (~etence ot the animal; in fome 
cafes, to the fubduing of its prey; and, in fome prob
a b) y, tot be k iJ Ii n got it, \v hen c aug h t, by a In 0 rta I 
"vound inflitted in the paffalle to the fiomach, which 
lllay be no Je[s Inercitul to the vi8in1, than falutary 
to the devourer. In the viper, for infiance, the 
poifonous tang Inay do that, Wllicll in other animals 
of prey, is done by the crufh of t he teeth. Frogs 
and mice Injght be [wal}o\ved alive without it. 

2. But it will be raid. that this provlflon, wIlen 
it COllles to the cafe ot bites, deadly even to hu
man bodies and to fhnfe of large quadrupeds, is 
grecltiy overdone; that it nl1f!,ht have tulfilled its ufe, 
and yet hdve been much Jefs dele~erious than it is. 
Now I belie\?e the cafe of bites, which produce 
death in large animals, (of flings I think there are 
none) to be very le\v. The eXferiments of the 
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Abbe Fontana, w hiell were numerous, go firongly 
to the "roof ot this point. He found that it rcq uirecl 
the a8ioll ot five exafperated vipers to kill a dog oi a 
a moderate fize ; but that, to the killing ot a moure or 
a frog, a lingle bite was fuflicient; \v hich agrees with 
the ufe whi",h we affign to the faculty. 1"'hc Abbe 
feemed to be of opinion, that the bite even of the 
rattlefnake '''QuId not ufually be mortal; allowing, 
however, that in certain particularly uniortunate 
cafes, as when the puncture had touched forne very 
tender part, pricked a principal nerve for inl1ance, 
or, as it is faiJ, ff)rne nlore confiderable lymphatic 
veffc), death might fpeeoily enflle. 

3. It has been, I think, very juHI". renlarked con
cerning ferpents, that, whilfl only a fe\v fpecies 
pafTers the VenOlnl)US property, that property guards 
the whole tribe. rfhe moa innocuous fnake is a. 
,,"oided witll as tnucll care as a viper. Now the ter. 
ror, \vi1h \vhich lar~c anilnals regard this clafs of 
reptiles, is its protec1 ion; and this terror is tounJed 
in the +01 tnidi1blc revenge, Wllich a lew ot tIle nun}
her, cOfllpareC: \vith the \vllole, are capable 01 tak. 
ing. 'l~he fpecies cf [erpents, dcfcribed by Lin
nxus, anlf)Unt to t\VO hundred and eighteen, of 
\'.7 hie 11 tll i It Y t \\70 0 n ] y are po i fo n 0 us. 

4. It Ceen:s to 11,e, that animal conHitutions (\re ptO
\'idcd i not o;~!y tor eClch elenlcnt, but fur each {tat\! 
of the e:etnent~, i. e. fOf every clinlJte, and for eve· 
ry tCI!1 perat ure; and that part of tile m i {chief' com .. 
plained of, arifes ironl animals (the human animil 
lno!l efpecially) occupying fituations upon the earth 
\v hie 11 rl 0 not be 10 n g tot he In , nor \ve r e e \" e r i n ten d • 
ed tor their habitation. The folly and \\9j(.kednrfs 
ot liidIlkind, and ntceffities proceeding frOlll there 
CdUre~, have driven !nultitudes of the fpecies to reek 
a rctuge amongfl burning fands, whil it countries 
blefIed \-\~ilh hofpitable Ikies. and widl the moil leI-
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ti-Ie foils, remain almofl without a human tenant. 
We invact~ the territories of wild beaRs and veuom
ous rcptiies, and then cOlnplain that Vt'e arc infeft
ed by their bites and (lings. SO!llC aCC(JUHts of Af. 
rica place thi~ obfervation iIi a Hrong point of view • 
• ' The defarts," fays Ad~nfon, "are entirely barren. 
except where they are found to produce lerpents; 
and in fuch quantities, that fume extenfive plains 
are altnoll entirely cov~red with them." Thefe are 
the nature~ appropriated to the fitualion. Let them 
enjoy their exiflence: let them have their country. 
Surface enough will be left to nlan, though his num
bers "·ere increafed an hundred told, and left to 
him. where he lnigllt live, exempt from there annoy
ances. 

TheJecond cafe, viz. tllat of animals devouring one 
another, iurnifhes a conlideration of much birger ex
tent. To judge whether. as a general provifion, this 
can be deemed an ev£/, even [0 tar as we underfiand 
its confequences, which, probably', is a partial under. 
ftanding, the follo\ving refleaions are fit to be attend. 
ed to. 

1. Immortality upon this earth is out 01 the quef
tion. \Vithout-de3th there could be no generation, 
no fexe~, no parentiIJl relation, i. e. as things are 
confiitllted, no anima) Ilappine[s. The particular 
duration of life, affigned to different animals, can 
form no part of the objeElion; becaufe, \vhatever that 
durati0n \yas, \Vl1il fi it rernained finite and limited, it 
nlight al\\'ays be aIked, why it \vas no longer. "fhe 
natural age of different animals \9aries from a fingle 
day to a century of yeafs. No account can be given 
01 this; nor could ant· be given, \vhatever other pro
portion of life had obtained arr.ongft them. 

The t c r m t It en 0 f 1 i t e in d i ff e, en t an i In a 1 S De i n g tIle 
fame as it is, the queftion is, ~·hat mode of taking it 
awa)1 is tlle beft even for the animal itfelf. 
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Now, accorciing to the eflabhfherl order ot n~turf' 
(which we nlufi fuppofe to prevail, or we canno~ 
rearOD at all upon the fubjecl,) the thn e methods by 
which life is ufually put an ~nd to, are acute difeafes, 
decay, and violence. l"he fimple and natura] life of 
hruter, is not often vifiled by dcutc difi.empers; nor 
couJd it be deemed an irnprovement of their lot, if 
they were. Let it be confidered, therefore, in what a 
condition ot' fuffering and mifery a brute animal is 
placed, which is ieft to periCh by decay. In human 
ficknefs or infirmity, there is the affi flance ot' man's 
rational tellow creatures, it not to alleviate his pains, 
at leaR to minifter to ilis neceflities, and to fupply 
the place ot his Qwn at'iivitv. A brute, in his wild 
and natural {tate, does every "thing for himfelt. When 
his flrength therefore, or his fpeed, or his limbs, or 
his fenfes tail him, he is delivered over, either to ab. 
folute lamine, or t() the protratled wretchednefs ot a 
life flowly wailed by fcarcity 01 tood. Is it then to 
fee the wOlld filled with drooping, fuperannu=ited. 
halt fidrved, helpJefs and unhelped animals, that you 
would alter the pr~fent fvilem of purfuit and prey? 

2. Which fyfiem is a1[0 to tllem the fpring at m~. 
tion and atiivitv on both fides. The purfuJt ot its 
pre", tor:ns the" employment, and appears to confti. 
tute the pledfure, of a confid.erable part of the animal 
creati(·n. l"he ufing of th(- means ot defence. or 
flight, or precaution, forms, alfo t11e bufinefs of' anoth. 
er part. And even of this- latter tribe, we have no 
reafon to fuppofe, that their happinefs i5 much mo
lelled by their fears. Their danger exifis continual. 
ly; and in fome cafes they feem to be [0 far fenfible 
ot it, as to provide, in the heR manner Ihey can, 3. 

gaintt It; but it is only ",hen the attack is actually 
made upon them. that they apoear to fuffer tlom it. 
To contemplate the infecurity ~f their condition _with 
anxiety and dread, requires a degree ot refletlloD t 



which (happily for themfelves) they do not poffefs: 
A hare, notwithfianding the number of its dangers 
Clnd its ~p.emies. is as playful an animal as any other. 

3. But, to d()"juftice to the queftion, the fyfie~ of 
animal dtjlrlJ,Bion ought always to be coofidered in 
Hrra connexion with another property ot animal na .. 
ture, viz. j,~ptrjtc.ndity. 1'hey are countervailing 
qualities. One [ubliR! by the correAion ot the oth~ 
ere In treating, therefore, of the fubjea under this 
vie\", (which is, I beli~ve, the true one,) our bufinefs 
,\fill be, firft, to point out the advantages which are 
gaifled by tbe power~ in nature ot a fuperabundant 
multiplication; and, then, to {hew, that there ad\~an
tages are fo many reafons fur appointing that fyftem 
vt animal hoftilities, which we are endeavouring to ac
cOunt for. 

In almoft all cafes nature produces her fupplies 
with profufion. A fin~le cod filh fpawns, in one 
fearon, a greater number ot eggs, them all the inhabi. 
tants of England amoant to. A thoufand other in
flances of prolific generation might be ftated, ,¥hich., 
though not ~qual to this, would carryon the increafe 
ot the fpecies with a rapidity which- outruns calcula
tion, and to an immeafurable extent. The advantag
es ot fueh a conflitution are two: 5rft, that it tends 
to keep the world always foIl; whiJft, fecondly, it 
allows the proportion betw~n the feveral fpecies of 
animals to be differently modified, as different purpof
es require, or as different fituations may afford for 
them room and food. Where t~a13 vaft: fecundity 
meets with a ,'acancy fitted to receive the fpecies, 
!h~e it operates with its ~1101e eHea; there it pours 
In i!S numbers, and repJenlfhes the walle. \Ve com
~Ialn of \yhat we call the exorbitant multiplication of 
fome troublefome in feEls, not refle&ing that large 
portions of nature might be left \"oid without it. If 
the accounts of travellers nlay be depe:11ed upon, 

D~ 
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irnmenfc traEls of foren in North America \\·ould be 
.!lcar I y lult to fen uti ve exi ftencc if it ,,·ere not tor 
gnats. "In the thinly inhabited regions ot Americay 

In \\'hicll the ,raters ilagnate, and the climdte is \\'arln, 
the whole air is filled \vith crowds ot there infeEts." 
Thus it is, thaf, where we looked for {olitude and 
death-like (j lencc:-, \\~~ meet with animation, acli vity, 
enjoyment; y.rith a bufy, a happy, and a peopled 
world. Again; hons at mice are reckoned amongfl 
the plagues ot the north.ei!ft part of Europe j where .. 
as vdit plains i,l Siheria~ as we learn from good au. 
thoritv, would be lifelefs \vithout them. The Caf. 
pian defarts are converted by their prefence into 
cro\vded warrens. Between the Volga and the Yaik, 
and in tIle country ot Hyrcania, the ground, fays Pal. 
las, is in n11ny places covtrrd with little hills. raifed 
.by the earth cail out in forming the burrows. Do we 
then fo envy there blifstul abodes, as to pronounce 
the fecundity by wh,ch they are fupplied with inhab. 
itants, to be an evil; a fubjea ot cornplaint, and not 
of praire? Further; by virtue of this fame fuperfe
cunditYt what we term defiru8ion, becomes almoft 
infiantly the parent of life. What we call blights, 
are, oftentimes. legions of animated beings claiming 
their portion in the bounty of nature. \Vhat corrupts 
th~ pruduce ot the earth to us, prepares it for thum. 
And it is by means of their rapid multipJication, that 
they take poffeffion of their pailure: a flow propa-
gation would not meet the opportunity. . 

But in conjunElion with the occafional ufc of thIs 
fruitfulnefs, \\'e obferve, al[o, that it allows the pro
portio~ bet\veen the feveral f pecies ot animals t~ ~e 
differently modified, as different purpofes of uuhty 
may require. \\Then the forefis ot America come ~o 
be cleafed, and the [\vamps drained, our gnats will 
f-ive place to other inhabitants. If the population of 
Europe fhould fpread to the Dortll and the eaR, the 



T If EGO 0 D N E S SOP THE DEI T Y • 3 ~ J. 

mice will retire before the hufb3ndtnan aRrl the fllep
herd, and yield their nation to herds and £lucks.. In 
\\,hat concerns the hUIIlan fpecies, it may be a part of 
the {cherTle 01 Providence that the earth fhould be in
habited by a fhifting, or perhaps a circulating popu. 
lation. In this reconomy it is poilible that tllere 111ay 
be the following advantages. When old countries 
are become exceedingly cqrrupt!j fimpler modes of 
lite, purer morals, and better infiitutions may rife up 
in new ones', whilfi frefh foils reward the cultivator 
with Inore l>lentiful returns. T'hus the different por
tions of the globe come into ufe in fl1cceiIion as the 
Jefidence 01 mall; and, in his at fence, entertain oth. 
er gueIls, which, by their rapid multiplication, loon 
fill the charm. III domellicatcd animals \ve find the 
effett of their fecundity to be, that we can al\vays 
con!tl!and nunzbers: "ye can ilJ\~ays have as many of 
any purticular fpecies as we pleafe, or as we can fup
port. Nor do \ve complain of its excefs; it being 
much nl0re cal}' to regulate abundance, than to [up-
ply fcarcity_ . 

But then this./ilperftcundity, tllougll of great occa
fionai ufe and importance, exceeds the ordinary capa
city of nature to receive or fupport its progeny. All 
fuperabundance fuppofes defi.ruElion, or rr .. ufi dellroy 
itfelf. Perhap~ there is no fpelies ot tcrreHlial ani
mdls whatever, \vhich \vould not Qvertun the earth, it 
it \vere perrnitted to rn uh i ply in perfeEt fa fely; or ot 
finl, \\' hich would I'ot fill the ocean: at lealt, if any 
fingle fpecies ,vete left to their r.tatural increafe y:itl}
()ut di{lurbance ur refiraint, the tood of other fpecies 
would be exhauf\ed by tt~eir maintenance. It is necef. 
iary, t11ere fore, that tlie effeCts ot fue h prol i fie f acui. 
ties be curtailed. In conjunction \vith od)~r checks 
and lilnits, all fubfervient to the fame purpofe'\" are the 
thinnings whicll taKe place among anitnaIs, by their 
aftion upon one another. In (ome inftances ,~e OU1-,e 



{c~V(S experience, ,'cry rlire&l-y, tIle u[e of there har. 
f~!itics. One fpecies of infects rids us of anoth.er 
i'rrcies; or reduces their ranks. A third fpecies per. 
LdpS keeps the fccond within bounds: and birds or 
lizar(!s are a fence againfi the inordinate increafe hy 
\\yhich even there Iftfi nlight infeft U~. Itl other, more 
11Ulnerous, and poffibly tnore important inftances, this 
di ( pon tion at tbi ngs, altllough lefs neceflary or ufellll 
to us, and of cOl1rfe lefs ob(erved by us, may be need .. \ 
i'H)' and ufeful to certain other fpecies; or even tor 
tbc preventing of the lo[s 01 certain fpecics from the 
llniverfc: a rnisfortune \\·hich feems to be fiuclioufiy 
g\.lardea againfl. Thougll there may be tIle appear-. 
ance at failure in fome of the details of Nature's work,,· 
in her great purpofes there never are. Her fpecies 
never tail. The provillon which was origimal1y made 
for continuing the replenifhment of the world hal 
proved itfclf to be eiIetlual tllrough a long fucceffioll 
of ages. 

vVhat further {}lews, that tIle fyfiem of deflruEtion 
amongfl: animals holds an exprefs relation to the fyfiem 
"i fecundity; that tlley are parts jndee~ ot one com. 
penfatory fcheme; is, that, in each fpecies, "the 
fecundity bears a proportion to the fmallnefs ot thQ 
animal, to the \\'eaknefs, to the fhortnefs ot its natur,,' 
1erm of lite, and to the dangers andenemies by ,vhich 
it is furrouIldcd. An elephant produces but one calf: 
a butterfly lays fix hundred eggs. Birds of prey fel .. 
dam prociuce more than two eggs: the [parrow tribe, 
·and the duck tribe, frequent1; fttupon a dozen. In tile 
livers, \\"e meet with a thoufand minnows for one pike; 
·in tIle fea, a million of herrings for a lingle fhark. 
Comp~nfation obtains throughout. Defencelefsnefs 
·and devafiation are repaired by fecundity. 

\Ve 11ave dwelt the longer upon there confidera .. 
1ions, bc=:caufe the fubject to which t1ley apply, name .. 
ly ~ tb.at of anilnals devouring one another, fOIID$ tha 
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chief, if not the only inftance, in tIle works of tIle 
Deity, of an reconomy, Ramped by marks of defign, 
in whicll the character of utility can be called ill 

quefiion. The cafe of venomous animals is of nlucll 
inferior confequence to the cafe ot prey, and, in fOlne 
degree, is alfo included under it. To both cafes it 
is probabJe that many more reafons belong, than thole 
of ~vhich \ve are in polfeflion. 

Our .fiUl propofitioll, and that which we hav~ 
hitherto been defending, was, " that in a vaIl plural
ity ot inflances, in which contrivance is perceived, 
the defign of the contri vance is beneficial." 

Our J~cond propofition is, " that the Deity has 
added ptea/ilre to animal fenfations, beyoud wh~t 
was necelfary tor any other purpo[e, or when the 
purpofe, fo far as.it was nccefiary.,. might have been 
effetled by the operation of pain." 

This propofition may be thus ex.plained. The ca
pacities, which, according to the efiablifhed courfe 
of nature, are neceJ1ary to t.he fupport or prefervatiol1 
of an atlimal, ho\vever manite{tl~' they may be the 
refult of an organization contrived for.: the purpofe, 
can only be deemed an aa. or a. part of the fame 
will,' as that whicll decreed the exifience of the an .. · 
imal itfelt ; becaufe, whether the creation proceeded 
from a benevolent or a malevolent being, there capa
cities mull have been given, if the animal exifted at 
all. Animal properties ther.efore, which fall·unse·r 
this defcflption, do not firiBly prove the goodners ot 
God. They may prove the cxiftence of the Deity: 
they may ?fOVe a high degree of power- and intelli
gence : but they do not prove his goodnefs; foraf
.muc.h as they mull have been found in any creation 
which was capable of continuance, altllough it is paf .. 
fible to fuppofe, that fucll a creation might have been 
produced by a being whofe views refted upon mifery. 

llut there is a clafs of properties, which may be 
D d 2 
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faid to be fuperadded from an intention exprefsly di. 
rec1ed to happinefs ; an intention to give a happy 
exiflence diltinB: fron) the general intention of pro
viding the means of exiftence ; and that is, of capaci. 
ties tor pleafure, in cafes, wherein, [0 far as the con. 
verfation of the individual or of ~he fpecies is concern
ed, they were not \vanted, or wherein, the purpofe 
might have been fecured by the operatiori of pain. 
The provifio-n -which is madeoftl vatiety of objects, 
not nec-effary to life, and miniilering only to our 
plea fures; and tIle properties gilYen to the nece Ifartes 
of lite themfel\1cs, by which t"hey contribute ~o plea
fure as well as pre{ervation; ihew a further €kfign, 
-than that of giving exiflence.* 

A finrrle initan~e ,\,·ill make all th·is clear. Alfu·m .. 
ing the ~leceffi ty of tood {.of the fupport of animal 
life, it is requifite, t-hat the anima{ be provided witll 
organs, fitted f or the procuring, receivin!~. a-nd di. 
gelling of its food. It nla~' aJfo be neceffary, that 
the animal be impelled by -its fenfations to exert its 
vrgans. But the pain of :hunger would do all thisfJ 
Why add pleafure ta the aa ot eating; f\veetnef, 
anti relirn to tood? vVhy a n-e\v and appropriate 
f-enfe for the perception ot' p-leafure? Why {hQuld 
the juice of a-peach app:ied to the palate, alfeB: the 
part fo differently trom wllat it does when rubbed 
upon the pahn of the hand? This is a conftitution, 
\\!bich, fo far as appears to me, can be refulved into 
nothing but the pure benevolence of .tile Cr.eator. 
Eating is necefL.1ry; but the pleafure attending It 15 

flot neceffary : and th~t this pledfule, depends ~ 
only upon Ouf being- in polT::ffion of the feaf.e ot 
taUe. which is diffcrrnt irol::1 every other, bwt lJpoD 
it particular {late of the organ in which it re{ideSt a 

_ • See this toP!C con"dcr~d in Dr, Bcllgu,'a treatife upon au 
Divir.e Bc:nevoleoce-. rhis ex- etlent author fidt, I think, pro,ared 
;t; .nd nrarly illlhe terms in which it is hrre ftJft'd. Some other 
obfel vations alfCJ \ioder this hell! -are t~keu from tl1ilt 'r(~life. 



Ttl E GOODM ESS OF THE DEITY. 3g; 

felicitous adaptation of the organ to the objea, will 
be confeffetl by anyone, who !nay happen to have 
rxperienced t11at vitiation of talle which trequently 
occurs in fevers, when every talle is irregular, and 
everyone bad. 

In mentioning the gratifications of the palate, it 
may be faid that we have made choice of a trifling 
exanlplc. I an) not ot that opiniorl. They afford a 
fhare of enjoyment to rnan; but to brutes, I believe, 
that they are of very great importance. A horfe at 
liberty paf[es a great part ot His waking hours in eat. 
ing. 'l~o the ox, the fheep. the deti t and other rUIni. 
n3ting anirnals, the pleafure is doubled. Their who·C!' 

tilne allTlott is divided between browfing upon their 
patlure and chewing their cud. Whatever the plea
fure be, it is fpread over a large portion of their exift. 
~nce. If there be animals, fucl\ as the lupous 6lh. 
which [wallow their prey w'hole, and at once, with. 
out any time, as it fhould feem, tor either drawing 
out, or relithing, tIle taUe in the mouth, is it an im
probable conjetlure that the feat of taRe with thern is 
in the fiomach; or, at leaR t that a fenCe of pleafure, 
whether it be taRe or not, accompanies the di ffolution 
of the food in that receptacle, which difTulution in 
general is carried on very fiowly? If this opinion be 
right, they are more tha·n r~palrf for their def"eCl of 
paiat-e. The feaR laHs as long =I; the digeflion. 

In feeking tOr argument we need not flay to inCill 
upon the cottlparative imp()ftance of our example, 
for the obfervation holds equally of ~llt or of three at 
leafi, ot the other fenfes. "fhe nece(fary purpofes of 
Ileal ing might hlve beell anfwered without llarmony ; 
of fmeil, without fragrance; of vifion, \\fithout bealt
ty. Now" If the Deity had been indifferent about 
our happinefs or mitery, we muft impute toour good 
fortune (as all ?efign by th;s fuppofition .is excluded) 
botll the capeclty of ()tJr fenfes to iecelVC pleafure, 
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and the fupply at external objeaR fitted to excite it." 
·1 alledge thefe ,IS two felicities, tor they are different 
things, yet both neceffary; the fenfe being formed. 
the objetls, which were applied to it, might not have 
fuited it ; the objeCls being fixed, the fenfe might not 
have agreed with them. A coincidence is here re. 
qllired which no accident can account for. There 
are three poffible fuppofitions upon the fubjeEl, and 
no more. The lirU; that the fenfe, by its original 
conftitution, fuited the object: the fecond; that the 
objea, by its original conllitution, fuited the. f8nfe : 
the third; that the feilfe is fo con UitLlted, as to be able, 
either univerfally, or within certain limits, by habit 
and familiarity, ~o render every objea pleafant. 
Whichever of thefe fuppofitions we adopt, the effeEl: 
evinces, on the part of the Author of nature, a Rudi. 
ous benevolence. If the pleafures which we derive 
from any ot our fenfes, depend upon an original con. 
gruity between the fenre and the properties perceived 
by it, we know by experience, that the adjuftment 
demanded, with refpett to the qualities which were 
conferred upon the objeEls that furround us, not only 
choice and feleaion, out ot boundlefs variety of por
fible qualities with which the{e ~~eas might have 
been endued, but a proportioning a!Jo 0/ dlgree, beCatlfe 
an excefs or deteel of intenfity [poils the perception, 
as much almoll as an error in the kind an~ nature of 
the quality. Likewife the degree of dullnefs or acute
nefs in tIle fenfe itfelf. is no arbitrary thing, but, in 
order to preferve the congruity here [poken of, re
quires to be in an exatl. or near correfpondency with 
the ftrength of the impleffion. The dul1nefs 01 the 
fenies i'oflns the compL:tint of old age. Perrons in 
fevers, and, 1 believe, in moil maniacal cafes, experi~ 
ence great torment frum their preternatural acutenefs. 
An increafed, no !~fs than an ilnpaired felllibility, 
induces a fiate of difeafe"ilnd fufferi~g. 
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'r'hc doEtrine of a fpecific congruity between ani. 
Inal fenfes and their objett~t is ftrongly favored by 
\vhat is obferved of infe8s in the eleaion ol their 
food. Som~ ot there wi!! tccd upon one kind of 
plant or anima!, and upon PO other: fome caterpil1ars 
upon the cabbage alo~; fome upon the black cur
rant alene. The fpecies of caterpillar, which eats the 
v.~ne, will ftarve upon the elJer; nor will that \\~hich 
we find upon fennel, touch the rore bufh. SotJ'e in
feEt. confine themfelves to t\VO or three kinds of 
piants or animals. Some again thew fo flrong a pre
ference, as to afford rea ron to believe that, though they 
may be d,iven by hunger to others, they are Jed by 
the pJea[ure of taRe to a few particular plants a]one; 
and all this, as it lhould [eern, independently of habit 
or imitation. 

But fhould we accept the third hypothefis, ard 
even carry it fo far, as to afcribe every thing. which 
concerns the queflion, to habit, (as in certain fpecies, 
the human fpecies m~Jfi particularly! there is reafon 
to attribute fometlling) we have then before us an ani. 
mal capacity, nnt lefs perhaps to be ddmired, than 
the native congruities which the other fcherne adopts. 
It Cdnnot be llie\.yn to rcrult ',0m any fixed neceffity 
in nature, that what is frequerjt]y app I ied to the fen[es 
Jhould of courfe become agleeable to them. It is, fo 
far as it fubfifls, a po\ver of dccommod::Jtion confider
eel and provided by the author ot their firutlure, and 
iOrlTIS a part of their perfea;on. 

In whichever \\fay we confider the fenfes, they'ap
pear to be fpecific gifts, minlPering, not only to pref. 
ervation. but to pleafure. But \Vhilt \ve ufua!l~· call 
the fenfis are probably themfelves far from being the 
only vehicles ot enjoyrnent. or the whole of our con
il itution, w hie h is ca]cu lated for the f(fme purpofe. 
~7 e have many internal fenfations ot the moll agrec4 
able kind, bardly referable to any vf the five fen[ca. 

, 
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Some phyfiologifis llave held, that all fecretion is plea .. 
furable; and that the complacency \vhich in health, 
withoyt any external, affignable, objt..S to excite it, 
lve derive from lire itfelf, is the effeEl 01 our fecre. 
tions going on well within us. All this may be true: 
but, it true, what reafon can be affigned for it, except 
the will "I the Creator? It may reafonably be af1(ed. 
'\Thy is any thing a pleafure? and I kno\v no anfwer 
wllicll can be returned to the quefiion, but that which 
refers it to app..,intlnent. We can giv·e no account 
whatever of our pleafures in the fimple and 01 ~gilldl 
perc~ption; and, even when phy{ic~l fenfations are 
alfutllCd, we C'an feldom account for them in tIle fee
ondary and complicated fhapes, in whic11 they take 
the name of diverfions. I never yet met with a [portf. 
lnan, who could tell me in what the fport confined; 
\\7 ho could refol ve it into its princi pIe, and nate that 
principle. I have been a great follo\ver of fifhing 
IDyfelf, and in its clleariul folitude have pafTed forne 
oft h e ha p pic fi h 0 U r S 0 f a f u £Ii e i en t hap p y I i Fe; but, 
to this nl01nent, I could never trace out t11e fource 01 
the pleafure which it afforded me. 

The " quantum in rebus inane," whether applied 
to our amufements, or to our graver purfl!its, (to \v hicht 

in t rut h , it r 0 meti 01es e qua II y be I on g s, ) is a I W J Y S an 
un j u {l C ') m p J din t. I t' t r i fie sen gag e, an (I itt 1- i fl : S 111 a k e 
l~S happy, the true reflettion fuggeHed by the ex.peri
Inent, is ~pon the tendency of nature to gratificat!on 
and enjoyment; \vhich is, in other \vords, the good
nefs ot its author towards his fenfitive creation. 

Rational natures alfo, as fucb, exhib;t qualities 
,"vhich help to ~On5rJIl ilJ~ trutll 01 our ...pufition. The 
degree of under!landing found in mankind, is ufually 
nluch greater than what is neceffary for prelel vation. 
1~he pleafurc of choofing for tbenlfelves; and of prof. 
ecuting the object 01 their choice, fhould feerrJ to DC 

an original f'lurce of enjoyment. 111e pleafures re .• 
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~eived from things great, beautifal, or ne~\~t from im lll 

itat~on, or fr~m the liberal arts, are, il! fome meafure, 
not only fuperadded, but unmixed gratification!, h;.v. 
ir~g no paini to balance them.* 

1 do not know whether our attachment to property 
be not fomething more than the mere diaate of rea
{OIl, or even than the mere effett of a!fociation. Prop
erty comnlunicates a chario to whatever is the objeEt 
of it. It is the firO: of our abftratl ideas; it cleaves 
to us the clofeft and the langei!. It endedrs to the 
child its plaything, to the peafant his cottage, to the 
landholder his efiate. It fupplies the piace of prof
.peEl: and fcenery. Inflead ot coveting the b~e(Juty "t 
difiant fituations, it teaches every man to find it in his 
own. It gives boldnefs and grandeur to plains and 
tens, tinge and colouring to clays and fallows. 

All thefe confideratio()s come in aid of our flcond 
propofition. The rea,jer ~·il1 now bear in mind what 
-our two propofitions \vere. The}' were, firfi; th~t, 
in a vall plurality or inllances, in which contriVap.Le 
is perl~eived, the defign of tIle contrivance is belle. 
ficial : fecondly; that the Deity has added ple'!.fure 
to animal fenfations beyond \vhat was neceffaf''i for 
any other purpofe ;' or \~ hen the purpofe, fo far" as it 
\vas neceffary, might have been effecled by tile opera
tion of pain. 

Whii!l there propofitions can be maintained, ,~/e 
2re authorized to a.fc.ribe to the Deity the charatler of 
benevolence: 3>nd wtlat is benevolence at all, Jnu fi in 
him be infinite benevolence, by reafon of the infinite, 
that is to fay~ the incalculably great number of ob. 
jetls, upon w·hich it is exercifed. 

Of the ORIGIN OF EVIL no univerial folution 
ha~ been difcovered: I mean no folution which 
reaches ,to all ('arCS of complaint. Thf..! moil com-

• Balguy OD the Divine BeneVIJ!~nce, 
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prehenfive is that whicll arifes from tIle conlideration 
of glntral rullS. We Inay, I think, without much 
difficulty, be brought to adlt)lt the four following 
points; tirft, that important advantages may accrue 
to the univerfe from the order of nature proceeding 
according to gen~fal la,vs: fecondly; that general 
Jaws, however well fet and conftituted, ot'~en th,.art 
and cIofs one another: thirdly; that front thefe thwart. 
ings and croffings, trequent particular inconvenien
ces wi) 1 arife : and fourthjy ; that it ay,rees with our ob
fervation to fuppore, that fOrne degree of there incon
veniences takes place in the worki of nature. Thefe 
points may be allowed: and it may alfo be atTerled 
that the gentrallav.."s with \{ hich we are acquainted, 
are directed to beneficial ends. On the other hand, 
\vith many 01 there laws we are not acquainted at 
all, or we are totally unable to trace them in their 
branches and in their operation: the effeB: of which 
ignoraonce is, that they cannot be ot importance to 
lJS as meafures by which to regulate our conduB:. 
'The confervation of them lnay be ot importdnce in 
other refpeBs, or to other beings, but we are unin
formed at their value or ufe: confequently ,"vhen, and 
how tar, they mayor may not be fufpended, or their 
e£feas turned afide, by a preflding and benevolent 
will, without incurring greater evils than thofe which 
would be avoided. The confideradon, t·herefore, of 
general la'Ns, although it may concern the qlleHion 
of the origin ot evil very nearly, (which I think it 
does,) Tells in vie,vs di1t>roportionate to our faculties, 
and in a knowledge which we do not pollefs. It 
ferves rather to account for the obfcurity ot the fub
.lea, than to fl1pply us with diilinEt anfwers to our 
difficulties. I-Io\vever, whil {l we a(fent to the above 
fiated propofitions as principles, ,,\,,hatever uncertain
ty we may find in the application, \ye lay a ground 
ior believing, t11at cafes, ot apparent evil, for 
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~'Jhich we can fug~e!l no particular rearon, are g0v
er ned by rea r 0 n s, \\r hie h are In 0 re ge ncr a I, w hie h 1 i c 
deeper in the order of fecond caufes, and on that ac
couot arc rctnovcd to a greater difiance from us. 

The doctrine ot imperjeclicns, or, as it is cal!~d. 
of evils oot imperfettion, furnifhes an account. 
fotlndcd 1ike the fornler, in views of univelfal na
ture. The dooB:rine is briefly this. It is probable 
that creation may be better replenilhoed, by fenlative 
beings of different forts, than by fenfative beings all 
ot one fort. It is like\vife probable, that it nlay be 
better replenifhed, by different orders of beiniS riling 
one above another in gradation, than by beings pot. 
f(Ifed of equal degrees of periettion. Now a grada. 
tion ot fuch beings implies a gradation of impertec4 
trons No ('lars can jufily complain of the imper
f"etlions \vhich belong to its place in the {cale, unle[~ 
it were ailowable for it to complaitl t tllat a fcale of 
being \vas appointed in nature: for which appoint
ment. there appear to be reafans of wifdom and good
nefs. 

In like m3nner~ .. finittll~/s, or ~JJhat is refolvable 
into finitenefs, in :odnimate fubje8:s, can never be a 
juU fubjet1 of complaint, becaoJfe, i~ it were ever 
fo, it \vuuld be always fo: we m~an, that "?e can 
never ft:!afcnably delnand that irings fhould be larger 
or nlOfe, when the {aine denl':lnd miglll be made, 
what~ver the quantity or nUtl1ber was. 

i\n.d to me it feems, that tl.e fenfe of Inankind has 
fo far acquiefced ion there rcafons, as that we feldom 
com plai n of evils of tllis cIa fs, when \ve clearly per. 
ceive them to be fuch. \\'hdt I have to add there. 
fore is, that we ought not to complain of lotne other 
evils, which {land upon the falne toot of vindication 
as evils ot conie{fed imperfeBion. We never com
plain that the globe of our earth is too fmaII: nor 
lhould we complain, if it \vere even much fmaller. 

Ee 
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But wllere is the di fference- to llS, bet\\·een a leri 
1~lobe, and a part (.If the prefent being unillhabitable f 
The inhabitants of an ifidnd, Inay be apt enough to 
Jnurmur at the fl~rility of fome parts of it, againH ilS 

I-OC ks, or fanns, or [\\yanlps; but no one thinks him
tell authOl~ifed to mUlmur, filliply becaufe the ifland 
.is not larger than it is. Yet thele are the fanle griefs. 

Tbe aba\ye ale the t\VO ll1etaphyfical anfwels \vhich 
have been given to tbis great queftion. r-rhey ale 
not tIle \\~or(e for being metaphytic .. l, provided they 
be founded (\\.fhicb, I think, ther are) in right rea. 
ioning; but they are of a nature 100 wide \0 be 
broU~)lt under our furvcy, and it is often difficult to 
~pp.:}' titem in the detail. OUf {peculations, therefore, 
«ire perhaps better erJ played \\' hen they confine thenl
felves \.vithin a narrO",ger circle. 

'I'he obfervatiollS which follow are of this more 
limited, but D10re determil1ate kind. 

Ot bodily pain the prinLipal obfervation, no dou·bt, 
is, that Wllich "·c have already nlade, and already 
dwelt upon, viz. "that it is feldom the object of con
t r i v an c e; th at, "' he nit is f 0, l h e con t r iva nee re n s u 1. 
timately ill good:' 

To Wllich ho\\'e\"er nlay be added, that tIle anrex
ing of pain to the mean5 ot deCtruclion is a {alutary 
provifion: inafnluch as it teac hes vigilance and cau
~i()n; both gives notice of danger, and ~xcites tbofe 
endeavours which may be necef[ary to pre{er,·atlon. 
The e\'iJ confequen('e, which fonjetlmfs alifes fl"Or11 

tl1e "'ant at that timely intimation of danger ,'\' hich 
pain gives, is kno\vn to the inhabitants of cold coun. 
tries by' the exanlple 01 flOIl, bittfn linlbs. 1 have 
converfed with patients who have loft tues and fin
gflS by this caufp , They haye in general told me, 
tllat tlley were totally unconrciou~ ot any local unea· 
unefs at the time. Some 1 have l1eald declare, that, 
",hili! they \\'crCabout thcil' employment, neithtr their 
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fitu3tion, nor the {late of the air, was unplear..!n~.
l'hev fe4t no t):1in: they fllfoetled no tnifch~{'i : till. 

--' .. ..I, 

b Y ~ h e d P P 1 i edt ion 0 t \ \l a r nl ! h , they d 1 fc 0 v ere j, too 
1 ate, the Li tell in j u r y w hie h [0 :n e 0 f t 11 e ire x t reI nit i e s 
had fuffercci.. I fay that this {he\\'s the ure of pain, 
and that we lland in need ot fuch a 1l1onitor. 1 be
lieve a 1 fo that the n fe extends fu. ther 'h~n \Vc fll?PO{C, 
or can nuw tLice; that to difdf~reellble fcnrdtion~, ,ve. 
and all anitnaIs, o\ve, or have ovved, r~any habits of 
aElion which are falutary, but \vhich are beconH~ to 
ta rn iliar as not Cd lily to be referred to t hei r ori~ in. 

l~ J. ina I f 0 it reI tis n J t wit h 0 uti t s al/ e vi a t ion j • It 
may be vi 0 len tan d f re q ue n t; but it is fe i don 1 b Odl 

violent and long continued: and its paufes and jnter
nli {linns become pori ti ve ple:lf ures. It has the po\\'cr 
of lhedding a fatistdclion over intervals uf cdfe, \\' hi ch. 
I believe, tew enjoytncnts exceed. A inan lefiin,~ 
from a fit of the {tone or gout, is, for the tilDe, in pof
fem~)n 01 feelings which undi llurbed health cann )t 
imparL They nlay be dearly bought, but fiill they 
are to be fet agtlin It the price. And, indeed, it de. 
pends upon the duration and urgency ot the pain. 
whether they be dea .. ly bought or not. 1 atn tar froID 
being fure, that a Inan is nut a gainer by fuffcring a 
moderate interruption of bodily eafe for a couple of 
hours out of the tour-and, t\\'entv. 1"\'\10 vcrv corn .. 
mon obferVrttions favor this opin~ion: one is, that re. 
mi ilions at pain Ctd 1 tort h, trotn thole \\?h a e x p~riencc 
the tn , fl: ron g ere x pre filo n sot la tis t a t1. i una n d 0 f g rat
i!ude towards both the t.lutllt)r anJ the lnih llnH~nts of 
t.heir relief, than are excited by advant~~es of any 
other kind: the fecund is, thJt the fpirits or rick men 
do not {ink in proportion to th~ aClltcnefs of their rut. 
fcrings ; . but rather apperlr to be roufcd and fU}-,POfl" 

ed, not by pain, but by the high degree (}t cor;) tor, 
\\' hie h t h;;.:y derive t rOllI i is ce ~ration, \\1 hene\" ~ r that 
.,curs: and which they tafie ~.Yitll a relilh,. lh~t J~[-
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fures forne pOttion of mental complacency over the 
\v hole of that rnixed Rate of fenfations in whicll dif. 
tare has placed theln. 

In conntxion wit11 bodily pain may be confidererl 
bo{}i Iy dijeq/e, \y hether pai n tu 1 or not. }i'evi di feafes 
are fatal. I have before me the account of a difpen
.fary in the neighbourhood, which {tates fix years ex. 
pcrience as foI10~TS: .. i1dnli tted (5,4 ?-o-cured S,i76 
-def!d 2~~.J." And this 1 fuppofe nearly to agree 
\vith \vhat other fimilc1f infiitutions exhibit. Now, 
in all there cafes, fotne diforder mn rt have been felt, 
or the patients would not have applied for a rCfnedy ; 
yet 'fe fee how Jarge a proportion of the maladies 
\Vllich were brought forward, have either yieldetl to 
prope~ treatment, or, what is more probable, ceafed 
of theIr own accord~ We owe thefe frequent recove: 
ries; and; \v here recovery does not take place, this 
patience of the hutnan conflitution under many of 
'he difi~mpers by whirll it is vifited, to t\VO benefac
tions ot our nature. One is, that lbe \vorks within 
certain limits; allows of a certain ·)atitude, within 
".vhich health may be preferved, and within the con .. 
fines ot which it only fuffers a graduated diminutjon~ 
Different quantities of food, different degrees of ex
crcife, different portions ot fleep, different Rates of 
the atmofphcre, are compatible with the poffeflion of 
health. So like\vile is it with the fecretion~ and ex
cretions, with lllany internal funElions of the body, 
and with the {late probably of maR of i's internal or
galls. They may vary confiderabJy, not only without 
defiroying life, but witll0ut occafioning any hi~h de. 
gree ot inC'onveniency~ The other property of our 
llature to which we are Rill more beholden, is its con
iiant endea \"our to reflore itfe 1 t, '\\' hen difordered, to 
its regular courfe. The fluids of the body appear to 
polTers a power ot feparating and expelling any nox
ious fubIlance whjch have mixed itCelt witll them. 
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This they do, in eruptive fevers, hy' a kind of def:' 
putnation, as Sydcnhanl call~ it, anai<)gous in {orne' 
mea[ure to the inte{lille al:1ion by which ierlnenting 
liquors work the yea to the furtace. The !olids, on 
fheir part, Vt7hen their aRion is obfiruaed~ no~ only 
JefUnle that aciion, as foon as the obilruaiun is re
moved, but {hey flruggle with tIle ilnpedlnlent : they 
take an atti()ll as near to the true on~. as the difficulty 
and the diCllrganizdtion, ,·vitil which they have to COIl .. 

telld, \\Till allow C)f. 
Of 1JLurtal difeafes the great ure i: to reconci!e us 

to death. The horror or dedth pro"."es the value of 
life. But it is, in the po\ver of difeafe to abate t or 
even extinguifh, this horror; which it does in a won
derful manner, and, oltenlitnes, by a mild and inlpcr
ceptible gradati.on. Every man \vho has been placed 
in a fituation to obferve it, is furpr,ft'd \vith the change 
which has been wrought in himfelt, \\'hen he cOIn· 
pares the view \vhich he entertains ot death upon a 
f.1ck bed. \vith the hea!'t-finking difrn2Y \vith \\'hich· 
he ihould [orne time ago have Inet it in health. 'rl~crc 
is no fi lnilitude bet\\'een the fen[~tiuns of a nlan led 
to execution, and the calm expiring ()i a patient at 
the clofr ot his dileafe. Death to hirrl'is on~v the Iall: 
of a long trclin ot changes: in his pr(\~ret~ througll 
~·hich, it is pollible that he lnay experience no fhCllkl 
or fudden tranfitions., . 

Deal/z it[e.lf, as a nlo(le of removal and of [uccer.
!ion, is fa connected. ",ith tIle whole order of OUI ani
mal \vorld, tilat altnofi every tbln~ 1n thai \\:01 'Ii f)Ja!I' 
be changed, to be' able to do \vuhout it. It rna\' f~~cnl 
1 ike wile 1 n) po ffi b ! e to [e par ate t 11 e ted rot de j i h t fO m 
the enjoyment ot lite, or the perception ot fhat tedf 
froID rational natures Brutes are in a great rncaiure 
delivert:d trom all anxiety on this dccoun'.: ov the in
feriority of their facultie's; or rather they [e~m to be' 
armed witll the al)prehenfion 01 death jufi fufficient!v 

Ee 2~ .,. 
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to put them upon the means ot prefervation, and no 
further. But would a hllm-an being with to purchafe 
tllis immunity by the lors of thole mental powers 
which enable him to look forward to the future? 

Death implies fiparatio1'l : and the lo{~ of thore 
whorn we love muJt neceffarily be accompanied with 
pain. To the brute creation, nature feems to have 
flepped in with fOlne fee ret prov i Cion for their re. 
lief, uncer the rupture 0·( their attachments. In their 
1nfiincts to\vards their offspring, and of their off. 
fpring ~o them, I have oiten been furprifed to ob. 
ferve, 110\v ardently they love, and how foan they 
forget. 1~he pertin21city ot human forrow (upon 
,\~hicll tirne alft), at length, Jays its foftening hand) 
is probably, th~retore, in forne manner conneaed 
,vith the oualities of our rational or nloral nature. 

~ 

One thing ho\\"ever is clear, viz. that it is better that 
've {]10ultl poffefs a-Ifettions, the fources of fo many 
,·jrtue& and fo many joys, although they be expofed 
to the incident~ of life, ~s well as the interruptions of 
lnortality t than, by the \r\Tant of theln, be reduced to 
a nate of felfifhIlefs t apathy, and quietifm. 

Of other external (viIs (fiill confining ourfelves 
tow hat t.I r e c a II ed ph y {i calor n at UT a I ev i Is) a con fi d. 
crable part come withIn the {cope of the ;ollcwing 
obfcrvation. 1""he great principle of hunlan fatistac
t:oo is eJff!agelncnt. It is a mo {l ju fi' di HinEiion, 
,.vhich the late Mr. Tucker has d\\'e!t upon fo large
ly in his work~, bet\Vee:l pledfures in which ",Te arc 
pafIivc, and pleafures 1n which we are uctive. And, 
I believe, every attentive obferver of human lite will 
arrent to his pofition. that, however grateful the fen
lations IDay occafionally be in \vhich we are paffive, 
it is not tllefe,_ but the latter clars of our pleafures, 
\vhicll con fi itute fatisfa8ion; \\? hich fupply that 
legular flream of moderate and mifceHaneous en-
joyments, in w·bicll happinefs, .as diilinguifhed flom 
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voluptuoufnefs, c-.>nfifis. Now for rational occupa. 
tion, which is, in other words, tor tht.; very material 
of contented ~xiftence, there would be no place lett, 
if either the things with whicll we had to do were 
abfolutely impracticable to our endeavours, or if 
thev were too obedient to our nfes. A world tur
ninled with advantag('s on one ft,-le. and befet with 
difficulties, want~, and inconveni( :lCeS on tbe other, 
i~ the p·roper abode of tree, ratioaaJ, and attive ni
tUl~-:aS, being the fitteR to fiimulate aad exercife their 
taculti~s. '[he very rqraBorinifs ot the objt.;a,$ 
they have to deal with contribute~ to th~s purpofe. 
A world in which nothing d~pended upon ourfelves, . 
however it might l1ave fuited an ilIlaginary race ot 
beings, would not have fuited m.&nk..ind. Their 
fkill, prudence, induilry; tlleir var~ous arts, and 
their beft attainnlents, from the application of which 
they draw, it not their higheR, their fnofl permanent 
gratifications, would be infigni6cant, it tnings could 
be eith~r rnoJded by our volitions. WI ot their own 
accord, conformed the·mfelv~s to our views and 
withes. Now it is in this relra80rinefs that we dif4 
cern the feed and principle ot ph)/ic'JI evil, as tar as 
it arifes from th~t which is externdl to lIS. 

Civil evils, or tbe evils of civil lite, are mucll 
more eafily difpofed of than phyfical evils; becaufe 
they are, in truth, of muell leIs tnagnitude, and al[ol 
becaufe they rcfult by a kind of neceility, not only 
froln the conilitution ot our nature, but from a part 
of that conflitution whicll no one would ,-,.,ilh to fee 
altered. The cafe is this. Manklud will in every 
country breed up to a certaill point of di firers. 
That point may be different in di fft.rent countries or 
ages according to the eflablifheJ llfdges of lite in 
each. It will alfo Olift upon the fcaie, Lo as to ad. 
mit of a greater or lefs nllfllber of inhabitants, as 
the quanti!y ot provifion whicll is eitller prouuced in 
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the country or fupp-lied to it from otllers may nap. 
pen to vary. But there ITiufl always be fuch a pOill~, 
and the fpecies will always breed up to it. The or. 
der of generation proceeds by fomething like a 
geometriccll prcgreffion. The increafe of provi .. 
iion, under Clrcunl fiances even the moR advantage .. 
ous, can only aiftlme the form of an arith·metic [e
ries. \\'}lence it follows, that tIle populdtion will 
always overtake the provifion, will pafs beyond the 
line of plenty, and will continue to inc, eafe till 
checked by the difficulty of procuring fubfiHcnce .. * 
Such difficulty there~ore, along wit.h its attendant 
circulnftances, m~jt be iound in every old country;. 
anci tllefe circum fi dnces con fli tute w }~at we call pov
erty, which nece{I~u i1y impofes labour, fervitude,. 
refirai nt. 

It (eems impoffib-Ie to people a country with i~ 
habitants who fhall be all in eafy circumfiances. 
For [uppo[e the thing to be done, 'there would be 
fuch marrying and giving in IJla-rriage arnongR: 
them, as ,v-Quld i'1 a lew years change the face of 
a flail s entlre I y; i. e. as wou ld i ncreCife t he con .. 
lumption of tnofe articles, whi(:h fupplied the nat-
11 r a lor h i1 bit u a 1 w (~n t s· 0 f the co u n try, t () f u c. h a 
deg~ ee of. fcarcity, as mu fi leave the grea~efl part .ot 
the lnl1abltants unab!c to prucure tht:'n1 wIthout tOll .. 
Come endeavours" or out of the differel1t kinds ot 
thele articles, to procure tfny klnrl except that which 
\\·as mofi eafily produced. And this, in tact, de .. 
fcribes the condition of the mafs ot the corr:rnunity 
in all countries; a condition, unavoidably, as it 
iliould feem, refulting froln the provifion \\?hic h lS 
made in the hllm<Hl, in com-mon \vith all anirr:aJ con
ftitutions, tor ltle perpetuity and, m ultiplicalion 01 
the fpee ies •. 

It need not however difhearten any endeavors for . 

.. Eu ,pis fubjelt: ftated in a late trcatiJe upon population.: 
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t11C public f~rvic('. to kno'v that population nlfura1iy 
trc.1ds upon the heels of irnprovement. If the con .. 
d i til) n ot a peop I'! he ene ilorated, t he cor} feq 'le;1 ce 
'V it 1 be, e i the r t hat the 112 ~ an h c1 P pin e r swill be i 11 :. tea r .. 
ed, or a greater nurnber partake of it; or, \\lh~(":l is 
moll likely to happen, that bo:h effeEls will take pLlet..: 
together. There nlay be linlits fixed by n~turc to 
bOlh, but they are Jirnits n~)t yet attaine~it nor even 
approached, in any country of the world. 

And when \ve fpeak ol limits at a!1, \ve ha\·e re .. 
fp e·: ton 1 y top r 0 v i fi 0 r~ s fo ran i rn a 1 W cl n { s . 1 ~ h e ~. ear e 
fourc es, and tneans, and a!!xiliaries. and an.~n1en:a. 
tions at human h.~ppinef5, communicable without re .. 
flriElion of numbers; as capable ot bejng pofIeffed 
by a thoufclnd perioDs, as by one. Such are thofe. 
wbich flow from a mild, contraftcd witll a tyrannic 
gO"·c!'fnment, whether civil or domcftic j thofe \vhich 
fpring from religion; thore v-hich gro\v out ot a fenfe 
of feCuTlty; thofe \\'hich depend upon llabits of vir
tue, fobriety, moderation, order j thofe, lail I~·, which 
are founded in the polfeffion of well dire8:ed tailes 
and delires, compared ,vitIl the ~ominion ot torment. 
ing, pernicious, contradiElory, unlatisfied, and un[at
isfiable paffions. 

1'he d!jlinttl'oI1S of civil ljfe ~re apt enough to be 
regarded as evils, by thofc who fit under them: but; 
in nl}' opinion, \vith very little rear:>n. 

I nth e fi r fi p I ace the ad van tag C S \-\T hie h the hi g her 
conditions of lite are fuppofed to confer, bear no pro
portion in value to the advantages whicll are bellow. 
ed by natute. The gifts ot nature always furpafs the 
gifts of fortune. I-Iow much. for example, is atlivi .. 
ty better t han attendance; beauty, than drefs; appe
tite, digeftjon, and tr~nquil bO'A1els, than the arti h ces 
of cookery, or than forced, conly, and far.tetched 
dClinties? 

Nature has a firong tendenc)' to equalization. Hab. 
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itt the inflrument of natnre. i~ a great level1er; the 
familiarity which it induces, taking off the edge both 
of our pJearur~s and our fuff~rings. InduJgences 
which arc habitual keeo IJ~ in edfe, and cannot be car • .. 
ried much turther. So theit, with Tefpeei to the grati-
fications of which the fenfes are capable, the dIffer ... 
ence is by no means proportionable to the appdratus. 
Nay, [0 far as fuperfluity generates faflidioufncfs, the 
difference is on the wrong f,oe. 

It is not nee elf a ry to con te n d t t ha t t 11 e a d van ta g e ~ 
derived from wealth are none, (under due regul(ltlons 
they are Certailli y confiderabic) but t hdt ther are not 
greater than they ou!Zht to be. Aloney is the f weetener 
of human toil; the ftJbfiitnte tor coercion; the rec
onciler of labor with liberty. It is, moreover, the 
11imu)ant of enterplize in all projel1s and undertake 
ings, as well as ot diliR;ence in the beneficial arts and 
empl.oyments. Now did affiuence, when polTclTed, .. 
contribute nothing to happine(~, or nothing beyond 
the mere fupply of Ileceffdries; and 'he fecret lhould 
come to be difcovered; we might be in danger at lor. 
ing great part of the ure~, \vllich are, at prefent, de. 
rived to us through this important mediuln. Not 00-

ly \vould the tranquility ot focial life be put in peril 
by the want ot a Illotive to altach rnen to their private 
concerns; but the fatistdction which all Incn receive 
from fuccefs in their relpeclive occupations, which 
rollt:Etively conHitutes the great mars of human com
iort, would be done a\vay in its very principle. 

\Vith refpeEl to JtaLion, as it is difiingudhed froID 
riches, \vhether it conter authol ify over ()thers, or be 
invefled with honors WlllCh apply [olely to fentilnent 
and itnagination, the trutll is, that w hat is gaIned by 
riling through the ranks of life, is not more than fut"
ficient to draw iorth the exertions of thore ,,\Tho are 
engaged in the PUt fnits \\"hie!) le~d to advancement, 
and \\'hich, in general, are fuch as OU~llt to be encour· 
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2geC1• Difiin8ions of tllis fort are fubje8s Inucll 
Inure of cOll1petition than at" enjoy ment: and in thelt 
conlpctition their uie confi Os. It is 110t, as hath beell 
lightly obferved, by what the L~rd Msyor teels in llis 
coach, but by \~hat the af'prentlce tecJs who gazes at 
him, that the pubhc is ferved. 

As \ve Clpprodch th~ fUtDtnits of human greatnefs, 
the comparifon at good and evil, with refpetl to per
fonal conlfort, becomes niH more problematical; even 
allo\\1ing to atnbition all its pleafures. The poet arks, 
., \\That is granJeur, what is power?" The phjJofo. 
p ller an fw e r s, ,. C (j ~ 1 fi r ai n t (1 n d plague; e tin III a xi. 
lna qua tortur!a minimum lic<;re." One very com
mon error mifleads the opinion of mankind upon ihi. 
head. viz that, univerfally, authority is pieafdnt, fub
million palntul. In the general courfe of human ar. 
fail s, the very reverfe ot this is nearer to the truth. 
Command is anxiety, obedience cafe. 

Artificial diHin8ions fometlmes promote rea1 e. 
quality. ""rhether they be hereditary t or be the hom. 
age paid to office, or the refpea attached by public 
opinion to particular profefIions, they ferve to con. 
jront that grand and unavoidable diflinclion which 
arifcs trofll property, and which is moll overbearing 
vvhere there is no other. It is ot the nature 01 prop
<rty, Ilot only to be irregular Iy di III ibuted, but to 
rUll into lar~e ma{[cs. Public laws fhould be fo con. 
firuaed as to favor its dilfu{jon as 111uch as thev can. 
B It all that can be done by lav.~s, confi llently with 
that degree of governmellt, over hi5 property which 
Ollght to be lett to the fubjet. t will not be fufficient 
to countera& this tendency. 1'here nluH always 
therefore be the difference between rich and poor; 
and this diffelence will be the nlore grind:ng, when 
no pretcnfion is allowed to be ret up againft it. 

So that the evils, it evils they mull be calJed, \\' hie h 
fpringeitller t"rom the nee fubordinations of civil 

• 
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life, or from the difijnElions \'vhich have, naturall}', 
tllOUgll not necetfalily, grown up in mofi focieties, 
fo long as they are unaccompatlied by privileges 
injurious or opprefIlve to the refl ot' the conlmunity, 
ale fuch, as may, even by the molt depreffed ranks, 
be endured, with ver}' little prejudice to their com .. 
fort. 1 

The mifchiefs of '\illich mankind are the occafion 
to one another, by their private wickedneffes and cru
elties; ~y tyrannical exercifes of power, by rebell. 
ions againft ju fl: authOf"ity, by wars, by national jeal
oufi~s and competitions operating to the deftruttiof.l 
of tllird countries, or by of her inUances of mifconduB: 
~ither in indiv,iduals or focieties; are all to be'refolved 
into the charaBer ot man, as aJree agent. Free agen. 
cy in its ver}; ellence cGntains liability to abufe. Yeft 

it you deprive man ot his free agency, you fubvert 
his nature. You may have order from him and reg
ularity t as you may from the tides or the trade winds, 
but you put an end to his moral charaBer, to virtue, 
10 m~ritt to t'ccounttJhlenefs, to the ufe iPldeed of rear. 
on. To which nluit be added the obfervation, that 
even the bad qualitIes of mdnkind have an origin in 
their g()()d ones. The cafe is this. Human paffions 
are either necelfary to human \\"eJfare, or capable of 
being made, and, in a grea! majority of inflances, in 
fatl macie, condu<:ive to its happinefs .. 1'hefe paf
iion& are Rtong and general; and, perhaps, would 
not anfwel s11eir purpore unlefs they \vere fo. But 
11rength and generality, vlhen it is expedient that 
particular circumHances ~nould be refpetted, becottJe, 
if left to then.1fe)\?es, excels and nlifditeclion. From 
which excels and nlif(iireetion the vices of mankind 
(the caufes~ no doubt, vi rrluch mifery)' appear to 
fpring. 1-hi~ account, \\1hilfi it {he\\7s us the princi .. 
pie ot vice, fllevrs us, at the fanlc time, the province 
of rcaron and ot felf-~gnment; the want alfo 01 

.~ ... . ~ 
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every fupport whicll can be procured to either from 
the aids of religion; and that, without having re
courfe to any native gratuitous malignity in \he hu
man confiitution. Mr. Hllme in his poRhumous 
dialogues, 'lfferts, indeed, of id'~~Jj or averfion to la. 
bour (which he Rates to lie at the root of a confidera. 
LIe part of tIle evils which mankind fuffer) that it is 
limply and merely bad. But how does he diflin
guifh idlene[s from th,,- love of eare? or is he fure 
that the love of eafe in individuals is not the chief 
foundation of focial tranquility? It will be tound, I 
believe, to be true, that in every community there is 
a large clafs or its members, whofe idlenefs is the beft 
quality about them, being the corre8ive of other bad 
ones. If it were poffible, in every inftance, to give 
a right determination to induflry, we could never have 
too much of it. But this is not poffible, if men are 
to be free. And without thi~t nothing would be fo 
dangerous, as an incelfant, univerfal, indefatigable ac. 
tivity. In the civil world as well as in the InateriaJ, 
it is the vis intTtite which keeps things in their order. 

NATURAL THEOLOGY bas ever been preffed 
with this quel1ion, Why,_under the regency ot a fu. 
preme and benevolent Will, fhould there be, in the 
world, fo much, as there is, of the appearance of 
chance? 

The quefiion in its whole compafs lies beyond our 
reach, but there are not wanting, as in the origin of 
evil, anfwers which feem to have confidcrable weight 
in particular cafes t and alfo to embrace a confidera .. 
hIe number ot cafes. 

I. There mult. be ckanct in the midll of clefign: 
by which we mean, that events which are not defign
ed, neceffarily arire trom the purfuit ot events which 
are defigned. One man travelling to York meets an
other man travelling to London. Their meeting is 

Ff 
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by chance, is accidental, and fo would be·callrd a!ld 
reckoned, though the journeys ~'bjch ploduced the 
meeting, "vele, both of them, undertaken \-\lith defign 
and fro!n deliberation. The meeting, though acci
dental, \-vas nevert helefs by potlletically neceHary, 
( w h j chi s the 0 n 1 y f( H t 0 f nee e 11 i t y t 11 a tis in l ell i g i b Ie; ) 
ior, if the two journeys were conlmcnced at the time, 
l)urfued in the direl:1ion~ and \:\'ith the fpeed, in which 
and with ,vhich they were in faa begun and per-
formed, the meeting could not be avoided. 1"here 
was not, t11eretore, the le[s neceflity ill it fur its being 
by chance. Again, the meeting might be moO: un· 
f'ortunate, though the ertallds, upon wtlich eacll party 

-fct out upon his journey t were the rnofl innocent or 
the Inofi laudable. The bye effea may be unfavora
ble, witl10ut impeachment ot the proper purpofe, for 
the fake of which, the train, from the operation ot 
whicll thefe confequences enfued, was put in motion. 
Although no cauie aCls without a good purpofe, ac
cidental confeq uences, like t hefe, may be either good 
or beld. . 

II. The appearance qj l.'lzanct ,~,Yi]l always bear a 
proportion to the ignorance of the obferver. 1"'he call: 
o tad ie, as reg u I ar I y 1'0 II 0 tAT S the I a \\I' sot rn 0 t ion, as 
the going ot a \vatch; yet, becaufe \ve can trace the 
operation of thofe laws through the works and move
ments of the watch, and cannot trace them in the 
{baking alld tllfowing ot the die, (thougll the laws be 
the fame, and prevail equally in both cafes,) \ve call 
the turning up of tIle nUlllber of the· dIe chance, the 
pointing o"t the index of the ,vatch, machinery t order, 
·or by rome narr1C which excludes chance. It is the 
fatne in there events \\'llich depend upon the will 01 
a tree an(\ rational agent. l""he verditt of a jury, the 
fentence 01 a judg(~, the refolution at' an aflembly, the. 
jlfue or a cont~1ted eleEtion, will 11ave more or Iefs 
·~l the appearance of chance, might be more or lef. 



TIlE GOODNESS Or THE DEITY. 347 

tne fubjeEl: of a ,yager, according as we were ler~ O~ 
more acquainted with the reafons ,vhich inHt1enc~(l 
the deliberation. l"he difference refines in the in
formatio n of the obferver, ann not in the thing i tfel r; 
\vhich, in all the cafes propofed, proceeds trorn ,11. 
telligence, trom tnind, from counfel, from defign. 

Now \v,hen this one caufe of the ~lppearJljCe nt' 
chance, viz. the ignorance 01 the obfcl vcr, comes t\l 
be a p p lied tot h cop e ra t ion S 0 i t 1\ c Dei t y, it is ear y t iJ 

forefee how fruitful it D1Uft prove ot difficulties, ()nd. 
of feeming contuiion. It is llnly to think of the De. 
ity to perceive, whitt \l'aricty ot objeE!s, \vhat di{fance 
of time, \v hat extent of fpz.cc and aEtion. his counfe] ~ 
may, or rather Inn it, conlprehend. C3n it be \,"OH. 

dered at, that, ot the purpo[es w hic!1 d vvell in f llC h J 

Rlind as this, fo ftnall a part illould be k n0wn to us ? 
It is only nec( {fary therefore to bear in our thought, 
that, in proporti,oIl to the inadequatellffs ot our in .. 
formation, \vill be the quantity, in the world, ot ap
parent chance. 

III. In a great variety of cafes, and of care~ com., 
prehending nu,nerous fubdivifions, it appears, fur 111a.' 
ny ~·ea{L>ns, to be better, that events rife up by cllance, 
or, Ulore properly [peaking, with tIle appearance of 
chance, than accolding to allY obferv~hle rule \\?hat. 
ever. "fhi~ i~ not feld~)m the cafe e\'en in human ar .. 
rangetnents. Each per[,Jn's place and precedency in 
a public meeting rnay be determined by lot. Work~ 
and labour may be allott~d. l'afks and burthens nlay 
b~ a/lotted. 

-Optrumque labt)rtm 
PJrtibus z~tlabJt juilis, autfi"'/~ trahcbat. 

l\1ilitary fervice and fiation mar be alfotted. 1"'he 
diilriblltloll ot plo\"~fjon nld)' be made by lot, as it is 
in a [tilor's mel's; iri forne Cdtcs alfo, tIle ditlribtltion 
of L-l\yors may be made by lot. In all th~fe cdfes it 
~eems to be ac kno\\' led ged, tiut tllere are ad v ant 't{.~!.:!. 

\,. l.J 
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in permit\ing events to chance, fuperior to thf)fe, which 
would or could arife from regulJtion. In all thele 
cafes alfo, tllough events rife l1p in the way of chance" 
it is by appointment that they do fo~ 

In other events, and fuch as are independent of hu
!nan will, the reafons for this pr~ter.ence of uncer .. 

. ," tainty to rule ap pear to be fl ill il ronger. f"'or cxatn .. 
FIe, it feems to be expedient, that tIle period ot hu
man lite fhould be unctrtai1" I Did mortality follow 
~ny fixed rule, it \vould proci uce a fecurity in thofe 
that \\'ere at a difiance from it, which wuuld lead to 
1he gre(~tell difordcrs, and a horror in thofc who ap
Fl0Jchecl it, fimiIJr to that vvll!ch a ccndcrnned plif
cncr feels on t!-lC night before his cxcCU tion. II ut, 
t.~at death be uncertain, the young u1ufi fom~tilnes 
die, as \vell as tIle old. AJfo were deaths nevr-.r.(ud
t/en. the}', who are in health, would be too confident 
of life. l~he firong and the aEl:ive, who want mon 
to be ,yarned and checked, would liYe without appre
llenfion or refiraint. On the other hand; were fud. 
den deaths very frequent, the fenfe of conflant jeopar
dy would intertere too much with the degree ot eafe 
and enjoyment intended for us ; and hUlnan life be 
too precarious for the bufinefs and intereRs which be. 
lDng to it. There could not be dependance fither 
UpOll our 0'\47n lives, or the lives ot thofe with whom 
u~ e "~ere connected, fufficient to carryon .the regular 
offices of hurnan fociety. The 1l1anner, therefore, in 
,vhich death is made to occur, conduces to the pur .. 
pores of admonition, without overthro\,ying tIle r.ece' .. 
fary fiability of human affairs. 

Difi~ft being the lorerunner of death, there is the 
fame reafon tor its attacks com'ing upon us under the 
appearance ot chance, as there is for uncertainty in 
the time ot death itfelt. 

The feaJons are a mixture of regul~rity and cha~ce. 
TIley are legular cnouih to authorize expectation. 
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wl1i I fi t llei r bei n CJ' ina con fi dera b Ie degree i rregu Iar, 
induces. on the apart of the cultinton: of the lui I, a 
neceffity lor pcrfonal attendan·ce,. for aaivity, vigi~· 
lance, precaution. It is this necefIity. which creates 
farmers; \\'hich divides the profit of the foil betwern 
the o\vner and the ol~cllpier; which, by requiring ex .. · 
pedients, by increafing enlploymrnt, and by re"~ard .. 
ing expenditure, promotes agricultural arts and agri
cultural life, ot c111 modes ot ide the bell. I believe 
it to be found in faa, that where the foil is the n10tt 
il'uitiul and the feafons the moft conHant, there the 
condition of the cultivators of the earth is the molt 
depretled. lJ ncertainty, therefore, has its u!e even 
'g tho fe', i 1.10 f 0 In e t i [11 esc om n I a i n 0 fit the , no fi . - . , 
Seaions of {care itv tbernfelves are fl0t \\' ithout their 
advantages; the til0fi conducive to health, to virtue •. 
to eujoymellt. Tiley call forth new exertions; they 
fet contrivance and ingenuity- at work; they give; 
birth to itnprOVClnents in agriculture and reconomy ; 
they prornote the illvefiigatioll and rnanagelnent of 
public reiuurces. 

Again; there are firong intelligible reafons, "Illy' 
there fllould exifi in ·human fociety great difparity of 
\vealth and fldtion. Not only as thefe things are ;Ie
quired in diffetent degrees, but at the fil!l tet'ing out 
of life. In order, ffJf inHanre, to anfwer tht: Va} iOll'1 
cie nl and S 0 f c i villi fe, the reo ugh t to be a rn un g Ii the 
111embers of every civil fociety a dive,{i,}' at ,:.duca
lion, Wllich can~only relong to an onginal dlVtrfity 
of circumfiances. As thIs fort 0 f d i fpari ty, \\' hie h 
ought to take place from the beginnillg ot lite, muf}, 
ex hypothefi, be previous to the Incrit or demer:t of 
the pel fons upon whIch it ~alJs, can it be better dif .. 
pored ot than bv chance? Parentave is thdt fort of' 
chance: yet it .tis the cumlnandu~~ circulnitc,nce~ 
\yhich in general fixes each tnan's place lJl civil life" 
a1ong.wi~h . every thing \vhich appertains to its dif-· 
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tinctions. It may be the refult of a beneficial ruTe~ 
that the for~unes or llonors of the fatller devolve up
on the fo'n; and, as it {hould feern, ot a Rill more ne. 
cefIdry rule, that the low or laooriou., condition of 
tIle parent be conlillunicated to his tami ly; butt witll 
refpecl to the fu.ccelfor himrelt, it is the drillwing of a 
ticket in a lottery. Inequalities therefore of fortune" 
at leait the greateR part ot them, viz. thofe which 
attend us from our birth, and depend llpOll our birth, 
may be lei t, as they are left,. to chan-ce, without any 
juft C3Ure I·or quelliolling the regency ot a fuprclne 
Difpofer of events. 

But not only the donation, when by the neceffity 
()f the cafe they mull be gii!s, but even the acquira
/Jility ot' civil advt'.lltages, ought, perhaps, in a confid. 
crable degree~ io lie at the nlercy ot chance. Some 
"'ould have all tIle virtuous rich, Of, at leall, feIDOV. 

ed frorrA t~Je evils ot poverty, without perceiving, I 
fuppofe, tIle conlcqu~nce, tbat all the poor lnuit be 
wicked. ...'\nd 11u\~ fuch a fociety could be kept in 
fubjeaion to government has not been {hewn, for (he 
poor, that is, they \\'110 feek tlleir fub£ifience by con
fiant nlanual labour, n1U {l iiill form the tnafs of the 
conlffiunity; other\vife t11e necetfary labour of life 
..:ould not be c3rried on; the work would not be 
done, \vhich the \vants ot 11Jankind in a £late of civil. 
ization, and {till more in a {late ot refinemellt, require 
to be done. 

It appears alfo to be trUfA, t:hat the ex;gencies of fo
cial lite call not only for an original diverfity ot ex
ternal circum fiances, but for a nlixture of differenl 
iaculties, tailes. and teJnpers. Atliv ity and contelD
plation, reHleffnefs and quiet, courage and timidity, 
ambition and contentednefs, not to fay even indo
lence and dullnefs, are all \van\ed in the \"orld, all 
conduce to the well going on of human afi,jrs. juB 
as the {udder, the fails, and tne ball_il, ot a fuip. all 
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perform their part in the navigation. Now fince thefe 
characters require tor their foundation, differen~ orig .. 
inal tdlents, different dlfpofitions, perhaps alfo differ
ent bodily connitutions; and fince, like\¥tfe, it is 3V" 
parently expedient, that they be pronlil-CUQufiv feat. 
tered alnongfl: the different cldffes of fociety. can the 
dillribution ot talents, difpofitions. and the conflitu
tions upon which they depend, be better nlade tllall 
by chance? 

"fhe oppofites of apparenf" cl1ance, are confiancy 
and {enlible interpofition ; every degree ot fecrft di. 
retlion being confiflent with it. No\vof corY/ancy. 
or 0\ fixed and kn!Jwn rules, we llave feen \11 fome 
cafes the in3pplicability: and inc.:onvenien<.es, \\711icn 
\ve do not fee, might attend their applicatIon in oth
er cafes. 

of.Jre~fible lnterpofition \ve may be permitted tOl re
m ark, t hat a I) r n v i de nee tal \v a y san dee r t a i n I y d i fi i 0-

guifhable, \\'ould be neither rnore nor Jef., than nlira
C ! e s re n de red fr e q uen tan d co n1 m 0 n. I ( is d i ffi cuI t 
to judge ot the Hate into ,,·hich this would thro\v us. 
It 1S enough to far, th:tt it would cafi us upon a quite 
rli fferent di f pen fat ion t ,-oln t}lat u nder \\~ hleh we j j vee 
It would be a total and radical cbCJnge. And the 
change would deeply affett, or pel haps fubvert the 
whole conduct ot human afIdirs. I can readiJy be. 
lieve, that, other circunlflances being adapted' to it" 
fuch a £late fllight be better thdn our prpfent fi .. ~tc. It 
may be the Hate ot other beings: it tTlay be ours 
hereatter. But the quefiion "flith \t\1hich \\'C are now 
conr:-erned is, how tar it would he conflUent with our 
condition, fuppofing i~ in other refpects 10 remain as 
it is? And in this queHiun there freln to be reafons 
of gredt moment on the negCitive fide. For inlfance, 
fo long as bodily labour &.:ontinues, on ifJ many ac
counts, to be neceITary for the bulk of mankind, any 
depelldcncy upon fupernatural aid, by unfixing tllo!e 
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motives which promote exertion, or by relaxing thore~ 
habits which engender patient induftry, nlight intro ... 
duce negligence, inaaivitYt and diforder, into the 
Inoft ufeful occupations ot human life; and thereby. 
deteriorate the co~dition of hUlnan life itfelf. 

As moral agents we lhould experience a {till great
er alteration, of \v hich nlore \\lill be {aid under the: 
next article. 

Although therefore the Deity, '.vho poffeffes the. 
po\ver at \vinding and turning, as he pleafes, the 
courfe ot caufes YJhich ilfue iron] himfelf, do in faa: 
i,nterpofe to alter or intercept effe£ts, which \vithout, 
fuch interp()(irion woul.have taken place, yet it is, 
by no means incredible,tbat his Providence, whicll' 
always rens upon final good, may have made a r1erve 
,vith refpca to the manifeflation of his interference,. 
a part ot the very pL2n which he has a?pointed for 
our terreHrial exiHence, and a part coniormable: 
with, OT, in forne fort, required by, other parts ot the 
fame plan. It is at any rate evident, that a 1arge and 
atnple province relnain~ for the exercife ot Provi
dence, without its being naturally perceptible by us ; 
becdufe obfcurity, \vhen applied to the interruption 
ot 12.\vs, bears a necejr.~ry proportion to tne ilnperfec
tion of our knowledge when applIed to the la\o\Ts tllcm-
fel yes, or rather to the effet1s. \V hie 11 there laws, un
der their various and incalculable combinations, \-vou Jd 
of t11eir o\vn accord produce. And if it be raid, that 
the doEtrine ot divine Providence, by reafon of the 
ambiguity under \\phich its exertions prefent tllem
felves, can be attended with no practical influence· 
upon our conduct; that, although we believe ever fo 
fi. mly that there is a Providente; \ve rou it prepare, 
al1d provide, and aCt, as it there \vere none; I an .. 
fwer, .that this if\ admitted: and that \\7e turther a1. 
ledge, that fo to prepare, and fo to provide, is confifi .. .. 
e!l1, \vith the mon perfeEl: affurance of the reality of .. . 
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a Providence; and not only fl), but that it is, proba
bly, one advantage ot the pre[ent {tate at our intorm
at ion, that our provi lions and preparatl(\ns are not 
diflributed by it. Or if it be Rill afked, uf what ufe 
at all then is the doC1rine, if it neither alter our meaf
tIres nor regulate our conduEt, 1 anf\ver ttgain, that 
it is of the greateft ufe, but that, it is a doEirine of 
fentinlent and piety t not (immediately at leafi) of ac .. 
tion or conduct; th~t it applies to the confolation of 
lnen's !l1inds. to thei r devotions, to the c;=ci tcrnent of 
gratitude, the fupport at patience, the keeping·alive 
and the firengthening of every tnutive tor endeavour
ing to p leai"e our 11aker; and that tllefe ale gi eat 
U[cs. . 

Of all views under \\'hich h:-ttnan 1if~ has ever 
been confidered, the moll redfonJbl(~ in my judg
ment is that, which regards it as a ftale of probation. 
It the courfe or the world were fepc.1f(.ded from the 
contri vanccs of nature, I dJ nut knu\v (hat it \\'d\Jld 
be neceffary to look for any other acruunt ot it, thlR 
~·hat, if it may be cdlled an aCfouIlt, is contained in 
the anfwer, that events rife up by chance. But fi'nce 
the contrivances of nclture decIdedly evince in/tntion ; 
and fince the c(lurfe of' the WOt Id and the contrival£c
es of nature have the fame author; we are, bv the 
fo r ceo f t his con n ex i \) n ,led to be 1 i eve, 1 hat t I ; e a p
pcarance, under which events take place, is recon .. 
c i ) e a hIe \v i t 11 the fu p p 0 fl t ion 0 t d f' fi g non the par t 0 f 
the Deity. It is enough that they be reconcileable 
\vith this fuppofition (Jnd it is unrloubtcdly true, that 
they may be reconcileGible. though \\"C Cdnnot recoll
cile therrl :) the mind, bo\vever, whic h coutcm plates 
the \\1 0 l k S 0 f n tl~ u r e, and, 1 nth 0 r e \'" \) 1 k s , fees fo J n u c h 
ot tnCallS direcled to ends, ot bene!] cia! effects bro't 
abuut by wife expedients, of concerted trains ot' cau[es 
tel lIli nating in the happieR refu 1 ts; [0 mue h, in a 
wOld, ot counfel, intention, and benevolence : a 
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mind, I fay, drawn into the habit of t~ought ,Yhich~ 
there obfcrvations ex cite, can llardlv turn its vie\y t(} 
the condition ot our o"'n f pecies, \vithout endeavour
ing to ruggell ,0 itfel f fOlne purpofe, [olne de{ign, 
for which the {late in which we are placed is fitted, 
and \vhich it is made to ferve. No\v \ve affert the 
moll probable fuppofition to be, that it is a Hate of 
moral probation; and that tnalJY things in it lllit witll 
t his hypo the fi s, W 11 i C 11 f u it wi! h no 0 the r • It i 3 not 
a Hate of unlnixed happinefs, or or happinefs firnply :. 
it is not a ficHe of defigned Inl fery, or ot ruifcry fim
ply: it is not a {late ot retribution: it is not a Gate 
ot puni fhlTlent. 1 t Cui ts \\~i t h none of there fuppofJ. 
tions. It accords IDuch better witl1 the idea of it, 
being a condition calculated lor the produclion, ex
ercife, and ilnprovenlent, of moral qualities, \vith a 
view to a future nate, in v/hich, thefe qualities, after 
being .fo produced, exercifed, and ilnprO\"ed, mart 
by·a ne\v and more favoring confi.itlltion at things, 
receive their re\vard, or hecoine their ov~'n, If it be 
fdid, t11at this IS to enter upon a religio~ls rather thatl 
a philofopllical con fidel ation, I anf \Vef that the name' 
o t re 1 i g ion () ugh t to for mIlO 0 b j e ct ion, i [ it {h alIt urn· 
out to be the cafe~_ tl1at the Inure religious our vie\vs· 
are, the nlore probable they become. 'l'be degree, of 
beneficence, of benevolent intention, and at po'A'er, 
exercifed in the conUruEtion of fenfitive bein~s, goes 
1trongly in tavor, not on1r of a creative, but at a con. 
tinuing care, thdt is. of a rUling Il(ovidence. l'he 
degree of chance which appears to prevdil in the world 
requires to be reconciled with thi. hypothefis. Now 
it is one thing to lnaintain the doctrjne of Providence 
along \vith that ot a tuture fi,lte, and another thing 
\vithout it. In my opinion the t,.vo dottrines mult 
{land or fall together. ~For ahhuu~h lTIOre ot tllis a p
parent chance nlay, perhaps, upon other principles, 
~c accounted lor, than is generally fuppofeJ, yet tk. 
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~utt1re Rate alone reEtifies all diforders ; and if it can 
be fhc\vn that the appearance of diforder is confiHent 
'vi~h the u[cs at lite, as a pteparatory H~tc, or that in 
fonle refpe8:s it pronlotes there u fest then, fo tJr as 
this hypothefis may be accepted, the ground. uf the 
di fIie uh y is done a\\'ay. 

In the wide [eaIe at human conaition, fhere is not 
perhapi one ot its 11laniiold diver/ities, \vbiLh does 
not bear upon the defign here fuggeficd. \·'irtue is 
infinitely various. There is no lituation in \vhicll a 
rational being is placed, trom that of the he Ii in
firuCled Chrifiian, dO·Nn to the condition of the rude 
eft barbarian, which affords net room tor moral agen. 
cy ; for the acquifition, exercife, and difplay ot 
,toluntary qualities, good and bad. Heahh and 
:ficknefs, enjoynlent and fuffcring, riches and pov
erty, k no~: ledge and ignorance, power and fubjec
tion, liberty and bondage, civilization and barbarity, 
have all their offices and duties, all ferve for the 
formation of charaEler: for, ~~hen we fpeak ot a 

. flate of trial, it muft be remembered, that charaElers 
are not only tried, or proved, or deteEled, but that ~the}" 
are generated al to. and formed, by cit cum flances. 
The brjt difpofitions may fubfiil under the moil de
preiI'td, tile moft aflliEled tortunes. A \Veft.lndia 
nave, who, amidfl his wrongs, letains his benevo
lence, I, for my part, look upon, as among!l tIle 
foremoft of human candidates for the re\vards of vir
tue. The kind mailer of fuch a nave, that is, he 
-wha, in t~e exercife ot a.n !nordi~ate authority, 
pofipones, In any degree, hIs 0\\1 1 Interefl to his 
£lave's comfort, is likewife a mel itoriollS charaEler ; 
.but Rill he is inFerior to his Have. All ho\rever 
\Vllich I contend for, is, t11at tllefe deHinies, oppo
fite as they tnay be in every other \Tiew, are botll 
trials; and equally [uell. '[he obfervation nlay be 
.applied to every other condition; to t11e Wl10!C lange 
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of tIle reale, not excepting even its lo,vefi extremi. 
ty. Savilges appear to us all alike, but it is owing to 
tIle difiance at which we vie,v ravage lile, that we 
perceive in it no difcrimination of charaEler. I 
make no doubt, but that moral qualities, both good and 
bad, are called into aaion as much, and that they 
fubfift in as great variety, in there inartificial focieties, 
as they are, or do, in polifhed life. Certain at leaft 
it is, that the good and i 11 treatment, which each indi. 
vidual meets with, depends more upon the choice and 
voluntary conduct of thofe about him, than it does t 

or ought to do, under regular civil inftitutJons, and 
the coercion of public laws. So again, to turn our 
eyes to the other end of th~ reale, namely, that t>art or 
it, whicll is occupied by mankind, enjoying the bene .. 
fits of Jearlling, together \\·ith the J ights of revelation, 
there al[o, the advantage is all along probationar)'. 
Chriftianity itfelt, I mean the revelation of Chrilli
anity, is not only a bleffing but a trial. It is one ot 
the diverfified means by which the charaaer is exer .. 
cifed; and they who require of Chrillianity, that the 
revelation of it lhould be univerfal, may poffibly be 
found to reqtlire, that one lpecies of probation lhould 
be adopted, if not to the exclufion of others, at leafl 
to the narrowilig of that variety which the wifdom of 
tIle DeilY hath appointed to this part ot his moral 
reconcmy.* . 

Now if this fuppofition be well founded; that ia. 
il it be true, that our ultimate, or our moR permanent 
happinefs, \vill depend, nl)t upon the temporary con-

* The reader will obferve, (hat I Cpeak of the revelation of 
Chrifti~nity as diftlntl from Ch, iiliani!) itfelf. The dfptnfatio. 
mdY aheady be univerfal. That part of mankind which never 
heard of Chtift's nam~, may neverthelrfs be redeemed. that is, be 
placed in a better c{)nditi<'n with refpf.'tl to their future natet by 
his interventi~D; he the objeB:s of hlS benignily and interceffion. 
as well as of the propitiat0ry virtue of his pafiion. But this il not 
,. natural l"heolQSY," thclcfort 1 will Dot uwcllloDtcr UpOD it. 



TH E COODN ESS OF THE DE~ .. TT. 351 

dition into which we are call, but upon our behavior 
in it; then is it a much more fit fubjeEt of chance 
than we ufuaJIy allow or apprehend it to be, in what 
manner, the variety of ex tel nal circumftances, which 
flJbfi it in the human world, is ditlributed amongft the 
individuals of the fpecies. "This life being a nate 
of probation, it is immaterial," fays Rouffeau, ., what 
kind of trials we experience in it, provided they pro
duce their effeEls.H Of two agents, who Hand indif. 
ferent to the moral Governor of the univerfe, one 
may be exerciled by riches, the other by poverty. 
TIle treatment ot there two iliall appear to be very 
oppofite, whilft in truth it is the fame: for, though 
in many relpe8s, there be great difparity between 
the conditions affigned, in one main artirle there may 
be none, viz. in that they are alike trials; have both 
their duties and temptatiJns, not lers arduous or lefs 
dangerous, in o'ne cafe than the other: fo that, if the 
final award follow the charaeler, the original dillri. 
bution of the circumRances under which that charac
ter is formed, may be defended upon principles not 
only oljuftice but equality. What hinders, therefore, 
but that mdnkind Inay draw lots for their condition? 
7hey take their portion of iaculties and opportunities, 
as any unknown caufe, or concourfe ot caufes, or as 
caufes aEling for other purpofes, may happen to fet 
them out, but the event is governed b} that which 
depends upon themfelves, the application of what 
they have received. In dividing the 1alents t no rule 
was obferved; none was neceffary : in rewarding the 
llfe of them, that of the moIl correa junice.. The 
chiel difference at laR appears to be, that the right ure 
ot more talents, i. e. ot a greater trull, will be more 
highly rewardt~dJ than the right ufe of fe\\1er talents, 
i. c. ot a lefs truft. And lince, tor other purpofes, it 
is expedient, that there be an inequalit}· of concredit
ed talents here, as well, probably, as an inequality of 

G& 
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conditions hereafter, tllOUgh all remuneratory, can 
any rule, addpted to that inequality, be more agreea
ble even to our appTehenfions of' difiributive juflice, 
than this is ? 

'Ve have [aid, that the appearance of cafualty, 
,vhich attends the occurrences and events of lite, not 
.only docs not interfere with its ufes, as a {late of pro
bation. but that it promotes thefe ufes. 

PalJive virtues, of all others the fevereft and the 
mon fublilne; ot all others, perllaps, the moll accep
·table to the Deity; would, it is evident, be excluded 
from a confiitution, in which happinefs and Dlifery 
-regularly followed virtue and vice. Patience and com. 
pofure under difirefs, affilttion, and pain; and {lead. 
fall keeping up of our cunfidence in GO(~, and of our 
relian..:-e upon his final gooone[s, at the tirne when ev
ery thing prefent is adverfe and difcour~ging; and 
(what is no lefs difficult to retain) a cordial defire for 
tIle happinefs of others .. even when we are deprived of 
()ur own: there difpufitions, which confiitute, per. 
haps~ the perieEiiop of our moral nature, would not 
have found their proper office and objetl in a Hate ()i 

avowed retribution; and in which, confequently t 
endurance of evil would be only fubmiffion to pun
ifhment. 

Again; one man's fufferings may be another man's 
trial. The family of a rick parent is a {'chool of filial 
piety. The charities of domefiic life, and not on.1y 
there, but all the focial virtues, are calleel out by dll. 
trefs. But then, mifery, to be the.praper objea of 
mitigation, or of that benevolence which endeavors 
to relIeve, muft be really or apparently ca[ual. It is 
upon fuch fufferings alone tha~ benevolence can oper
ate. For "'ere there no evils in the world, but what 
were punifhments. properly and intelligibly ruch. 
benevolence would only fiand in the ,vay of jufiice. 
Such evils, confiftently with tIle adminiftration ot 
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moral government, coull! not be prevented or allevi. 
ate d, t hat is to fa V teo ul d rl 0 t be rc mitt e din \.v hoi e or 

./ 

i 11 par t, ex c cpt by the a I U h 0 r it r \v hie hill fl i tl edt h e nl, 

()r by an appella'e or fu perior alubority. This con.., 
fidcralion, \,:hich is founded in our l110fl dckno\vlcd.g-" 
cd a p pre hen fi 0 n S 0 f the n c~ t u re 0 t· pen ~ 1 j tl n i ~ e ~ may 
poflefs its weight in the Divine councils. Virtue 
perhaps is the greateft of all ends. In human belng~ 
relative virtues form a large part of lhe whole. No\'l 
relative virtue prcfuppofes, not only the exi Hence of 
evil. ",ilhont \\111:ch it could h.ave no object, no rna ... 
t e ria 1 to \V l) r k II po n , but t hat e vi j,' L ~, a p p d r l" n t 1 y at 
lea H t llligortullCJ ; that iJ, the t:If~'cls 0 f J P p~.1rcnt 
chance. It lnay be in pur[uance, therefore, agJ ill 

furtherance ot the fanle [cheine of prubation, that the 
evils of Ii fe are lnade fo to prefent thenl felves. 

I have already obferved that, when \,,"c let in religi
ous confideralions, we often let in light upon the dif
ficulties of nature. So in the faEl: now to be account. 
ed for, the d~gree of happinefs, \\7hich we ufually en
joy in this life. tTlav be better fuited to a tlate of trial 
and probation, th:n a greater degree would be. ~fhe 
trllth is, we are rather too lTIUe h deligllted witlI the 
,vorld, than too little. ImperleEt, broken, and pre. 
c~rious as our pleafures are, they are more than ruin.
C lent tolattach us to the ea~~r purfuit ot them. A 
regard to a future Hate can hardly keep its Wice as it 
is. It we were defigned therelore to b~f]uenced 
by that regard. nlight not a m0re indulgent fyfiem, a· 
higher, or more uninterrupted {late ot gratification, 
have interfertd with the delign ? At leaft it feems ex
pedient, that mankil~d {hould be fufceptible of this 
influence, "dlen prefented to them; that the condi .. 
tion of the \vorl<1 fhould not be fuch, as to exc lude its· 
operation, or even to \veaken it more than it does. 
In a religious vie\v (ho\vever \\'C filay compldin of 
tllem in every other) privation, difappointmellt. and, 
& .. ticty, are not \vithout the moft falul3!"), tendencies • 
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CIIAPTER XXVII. 

CONCLUSION. 

1 N all cafes, wherein the mind feels itfelt in danger 
01 being confo~nded by variety, it is [ure to rell upon 
a few firong pOints, or perhaps upon a fingle infiance. 
Amongfi a multitude of proofs. it is Que that does the 
bufinefs. It \ve obferve in any argument, that hardly 
two tninds fix upon the fame infiance, the diverfity ot 
choice flle\VS the flrength of the argutnent t becaufc it 
:lhews the number and competition of the examples. 
There is no fubjea in "f.,rhicll the tendency to dwell 
upon feleEl or lingle topics is fo u'[ual, becaufe there 
is no fubjeB- t ot which, in its full extent, the latitude 
is fo great, as that ot natural hinory applied to the 
proof of an intelligent Creator. For m.y part, I take 
my {land in human anatomy: . and the examples of 
mechanifrn I lhould be apt to draw out from the copi
ous calalogue which it fupplies, are the pivot upon 
\\'hich ,he head turns, the ligament \vithin the rocket 
of the hip JOIni, the pulley or trochlear mu[cle ot the 
eye, the epiglottis, the bandages \v hich tie do\vn the 
tennons ot the wrifi and innep, tIle flit or pet lorated 
Inufcles at the hands and feet, the knitting or the in-
1 e n i n est 0 1 he rn c fen t e ry, t 11 e co u r [e 0 t the c h y ] e in to 
the blooJ

t 
and the confiitution of the fexes as extend. 

eel throughuut the \\. hole ot tIle anilnal creation. To 
there inftances, the reader's metnory will go back, as 
tl1cy are feverally ret forth in their pldces: the_l'e is not 
(lne of the nUlnber \\'h1ch I do not think decifivc ; 
not one \\:hich is not OriEl!), mechanical: nor have I 
rean ur heard ot any folution ot thefe appearances, 
,\'h;cll

t 
in the frnall( fr degree, {hak.es the concJullon 

tllat we build upon thcrn. 
Blit, of the greaten part of tl10fe, \,yho, either in t.h is 

bQ{Jk or any other, read arguments to prove tb.e eXILl. 
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('tnce of a God, it will be raid, that they leave off only 
,vhere they began; that they were never ignorant o~ 
this great truth, never doubted ot it; that it does not 
therefore appear, \vhat is gained by refearches trona 
\vhlch 110 new opinion'is learnt, and upon the fubj~a 
of which no proofs were wanted. Now I anf'A'er, 
that, by in vrjtigation , the tollo\vin}{ points are al \vays 
gained, in tavor of doEtrines evel'1 the mofi generally 
acknowledged, (fuppofin~ them to be true,) viz. fia .. 
bility and inlprefftun. Occafions will arife to try the' 
firmncfs of our Inofi habitual opinions. And, upon 
there occafions, it is a rnatter 01 incalculable ufe to 
feel our foundation; to find a fLlpport in argument 
for what we had taken up upon authority. In the 
prefent cafe, the arguments upon \vhich the conclu
fion rells, are exatilv fuch, as a truth of univerfal 
concern ought to reil upon. "'"fhey are fufficiently. 
open to the vie'A's and capacities of the llnlearned, at 
the fame time that they acquixe new firengtll and luf. 
tre rro01 the difcoveries ot the learned." It they llad' 
been altogether abHrufe and recondite, they would 
not have found their \\'ay to the undelflanding at the 
Inafs ot mankind; it they had been merely popular, 
they migllt have \vanted f()lidity. 

But, fecondly, \vhat is gained by refearch in the 
fiabilitv of Ollr conclufion t is alfo g.ained from it in 
mprejfi'on Phyficians tell us, that there is a ~reat' 

deal ot difference between taking a medic·ine, -and the 
n,ediclne getting into the confiitution. A difference' 
not unlike wllich, obtains with refpea to thofe great: 
moral propofitions, which ought to form the diretling 
princjpl~s ot hutnan conduEt.· It is one tIling to af. 
fent to a prOpofilion of this fort; .another, and a very" 
different thing", tu have properly imbibed its influence. 
I take the cafe to be this. IJerhaps almoll every man 
living has a partie ular train ot thought, into' which t 
llis mind falls, \vhen at leifure from the impremeDa~ 

Gg 2· .. 
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and ideas that occ~fionally excite it ~ perhaps alro, 
the train of tl10ught here fpoken of, more tllan anv 
other tIling, determines the charaaer. It is 01 the ut
moil: confcquence, therefore, that this property ot our 
con·fiitution be well regulated. - Now it is by frequent 
or ~onti.nue~ meditatio.11 upon ~ fubjecl, .by placing a 
fubJcEt In dl'fferent pOints at View, by InduEtion of 
particulars, by variety of examples. by applying prin
ciples to the folution ot ph~nomena, by dwelling 
upon proots and confequences, that mental exercife 
is drawn into any particular channel. It is by there 
means, at leaR, that we have any power over it. The 
train of fpontaneous thought, and the choice of tllat 
train, may be direEled to different ends, and l11ay ~p
pear to be more or lefs judicioufly fixed, according 
to t~e purpofe, in ref peEt. of w hiell we con fider it : 
but, in a TnoraL view, I 'fhall not, I believe, he contra
aiRed ~7hen 1 fay, that, it one train.of thinking be 
Inore defirable than another, it is that which regards 
tile ph~nomena ot nature with a conflant reference 
to a fupreme intelligent Author. To have made this 
the ruling, tIle habitual fentiment of our minds, is to 
have Jaid the toundation of every thing which" is re
ligious. The world from thencetorth becomes a tern. 
pIe, and life itfelf one continued aa of adoration. 
wfl1e clldnge is no lefs than this, that, whereas tormerly 
God WaS feldom in our thoughts, we can now fcarce
ly look upon any thing \vithout perceiving its relation 
to llim. Every organized natural body, in the pro
,'ifions w hie h it contains for its {u flentation and prop
agatit)n, tefiifies a care on the part ot the Creator ex
prefsly dil~aed to there purpofes. We are" on all 
fides furrounded bv fuch bodies; examined in their 
palts, ,,,onderfully # curious; compared with one 
another. no lefs wonderfully diverfified. So that the 
mind, as well as the eye, may either expatiate in va
liety and multitude, or fix itfell down to the invefii. 
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gation of particular divifions of the fcience. And in 
either cafe it will rife up from its oce upation, poffeff. 
ed by the fubje8, in a very different manner, and 
witl) a very different degree of inHuence, from what 
a mere aifent to any verbal propofition \\Thich can be 
formed concerning the exiftence of the Deity t at leatt 
th~t merely complying arrent with which thofe about 
us are fatisfied, and WIth whic11 we are too apt to fat. 
isfy ourfelves, can or .will produce upon the thoughts. 
More efpecially may this difference be perceived, in 
the degree of admire-·· on and of awe, with which the 
Divinity is regarded, when reprefented to the under. 
Handing by its own remarks, its own refleEl;ons, and 
its own reafonings, compared with what is excited by' 
any language that can be ufed by others. 1""he work .. 
of nature want only to be contemplated. \Vhen con
tenlplated, they have eyery thing in them whiLh can 
afionif11 by tlleir greatnefs: for. of 1he vall fcale of 
operation, througll which our difcoveries carry us, at 
one end \.ve fee an intelligent Power arranging plane
tary f}" fiems, fixing, tor infiance, the trajetlory of 
Saturn, or conflrucling a ring of a hundred thoufand 
miles diameter, to furround his body, and be fufpend
ed like a magnificent arch over the heads of his in
hcibitan ts; and, at the other, bending a hooked tooth,. 
concerting and providin.g an appropriate mecllanifm,. 
for the clafping and reclafping of the filaments of the 
feather of a hunlming bird. We have proof, not only 
o[ both there works proceeding frOlll an intelligent 
agent, but of their proceeding trom tile fame agent :. 
fOf, in the firf1 place, we can trace an identity ot plan, 
a connexion 01 fyfiem, from Saturn to our own globe; 
and when arrived upon our own globe,. we cant in 
the fecond place, purfue ttle .connex,ion through all 
the organized, efpa.cially the anirnated, bodies, which: 
it fuppolt~. vVe can obferve marks 01 a common 
relation, as well to one another, as to the elemcllt" o·ti 
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which their habitation is compored. Therefore one 
mind hath planned, or at leaft hath prefcribed a gen~ 
crral plan for, all thefe proQuaions. One Being· has 
teen concerned in all. 

Under this Hupendous Being we live. Our hap. 
pinefs, our exifience, is in his hands. All we expecl 
nlufi come from hirn. Nor ought we to feel our fitu .. 
ation iniecure. In every nature, and in every portion! 
of nature, \vhiel} we C311 delrry t we find attention be .. 
fio"~ed upon even tIle min"ltell parts. l"'he hinges in 
the wiugs ot an earwig .. anll the joints·of its antenna!,. 
are as highly wrought. as it the Creator had had noth .. 
ing eIre to finifh. We fee n,) figns ot dimi"llution of 
care by multi plicityol objea~, or ot d i firaclion of 
thought by variety .. vVe llave no reafon. to fear,
tlleretore, o·ur being forgotten, or overlooked, or 
neglected. 

The exiflence and charaaer of the Deity, is, in 
2very view, the moil: interefiing of all human [pecu
lations. In none, however, is it more fo,. than as it 
hcilita~es the belief of the fundamental art'icles~f 
Revelation. It is a flep to have it" proved, that there' 
muLl be fomething in the \vorld more than what lve: 
fee. It is a further fiep to know·, that, amongft the in.
vifible things ot nature, there muft be an intelligent, 
mind, concelned in its production, order,ant1 fupport. 
Thefe points· being affured to us by Natural Theola. 
gl, we may \vell leave to Revelation the' difclofure~ 
of many particulars, which our refearches· cannot 
re~cht refpetiing eilher the nature at this Being as" 
the original callfe of all things, or his charaEter and 
defigns as a. moral governor; and· not only fo, but 
the more full confirmation of other particulars, of 
which, though they do nut lie altogether beyond our 
reafonings and our probabilities, the certainty is by nO'r 

. means equal to the importance. 1'he true Theiil will· 
be the fifft to lillcn wany credib.le communicatio~ 
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01 divine kno\4l1edge. Notlling ,vhich he has learnt 
from Natural Theology, \vill dirninifh his defire of 
further infiruaion, or his difpofition '0 receive it with 
l1umility and thanklulnefs. He willies for light: he 
rejoices in light. His inward veneration of· thi~ great 
Being, will incline him to attend with the utmofl fe
rioufnefs. not only to all tllat can be difcovered con
cerning him by refearchec; into n3ture, but to al1 that 
is taught by a revelation, which gives reafonable 
proof of having proceeded from him. 

But, above every other article of revt-aled religion, 
does the anterior belief ot a Deity, bear with the firong
eft force, upon that grand point, \vhich gives indeed 
interefi and inlportance to all the rell-the refurrec
tion of the human dead. The thing mig11t appear 
hopelefs, did we not fee a power under the guidance 
of an intelligent will, and a power penetrating the in .. 
JllOn recefTes of all fubfiance. I am far from juflify-" 
ing the opinion of thofe, who "thDUght it a thing in
credible thdt God f]lould raire the dead j" Jut I ad. 
mit that it is fir n nece £Tar)' to be perfuaded, that there 
is a God to do [0. This being thoroughly fettled in 
our minds, there feems to be nothing in this procefs 
(concealed and myfierious as \ve coniers it to be,) 
\vhich need to !hock our belief. They \\l'ho have taken 
IIp the opinion, that the acts of the human 111ind depend 
upon or,p;anization, that the mind itfelf indeed confi [ts 
in organiz;:ltion, are fuppofed to find a greater difficul. 
ty t h ci not her s do, ina dill itt i n hat r au fi t ion by de at h 
to a new {late ot fcntient exittence, becaufe the old 
or g ani z a t i on is a P tl ar ell t 1 y c. j if u 1 ve d. But I don 0 tree 
that any i~npraaicdbility need be apprehended even by 
thefe; or that the change, eVen upon their hypothefis. 
is far removed from the analogy of fome other opera
tions, which \ve know with certainty that the Deity ;1 
carrying 011. In the ordinary derivation of plants 
and allimals from one another, a particle, in many car. 
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es, lninuter than all affign3ble, all concl1ivable dimen. 
fi 0 n; a n all r a, an e ffl u \ i Lun, ani n fi 11 i t e Ii In. 1; de t e r .. 
mines the 0rganization of a future body: does no lefs 
than fi x, \\to hether that \\' ~li chi s about to be prc,d uced. 
fhal] be a vegetaL Ie, a nlerely fentie I'lt .. or a r "liunal 
lJejn~; an oak, a frog, or a philofoper; makes all 
there differences; gives t') the tuture body its quali
ties. and nature, and fpecies. And this particle, from 
which fpri ngs, and by \\' hie 11 is deterrntoed a \\' hole 
fu t u re nat u r e, it f elf p r oc e cd s t r 0 n1, and 0 \\" es its con-
11 j t II ti 0 n t (), a' p ri () r b l){l y: n eve rt he Ie f s, w hie his fee n 
ill plants 1110U, det:ilively, the incepted organization. 
though formed \vithin, and through, and by a preced
ing organizdtion, is not corrupted by its corruption, 
or deflroyed by its diH(l}ution; but, on the contrar}' t
is fometimes extricatrd and developed by thofe very 
caufes; furvives and comes into attion, 'A' hen the pur
pore, !~r ,yhich it ,,~as prepared, requires' its- ufe.
Now an reconomy which nature hdS adopted, when 
the purpofe was to transfer an organization froln one 
individual to another, may have fomething analogous 
to it, w hen the pur p 0 f e is tot ra n fIn ita nor g ani z at ion 
from one {late ot being to anotller flJte : and they who 
found thought in organization, mdY fee fomethin~ in 
this analogy .-ipplicable to their difficulties: for, \\~hat
ever can tr CJ nflni t a lim i Jari ty 01 orgJni zation \vill an
f\\"er their pllrpofe, becaufe, according evell to their 
o\vn theory, it may be the ve11icle of confcioufnefst 

and becautc confcioufnefs, without doubt, carries 
identity and ~nd i vidualitv a}ong \\1i th it througll all 
changes of form or of vifible qualities. In the mOlt 
general cafe, that .. as \ve have faid, ot the derivation of 
plants and animals from one anoTher, the latent organ
ization is either itfel f Ii lnilar to the old' organi zdtion, 
or has the po\\'er of comnlunicating to ne\v tnltter tIle 
old organic form. But it is not reflriBed to this rule. 
l'llere art other cafes, efpecially in the progrcfs 01 in-
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fea life, in w11ich tIle dormant organization does not 
nl U c h ref em b Jet ha t w hie h inc 10 Ie sit, and fi ill 1 e f5 
fuits with tl~e fi tuation in which the inclofing body is 
rlaced, but fuits ,,,,"ith a different fitnation to which it 
is defiined. In the larva ot ,'he libellula t which lives 
con fta n t J y, a 11 d h as it i II Ion g () I i ve, un d e r \4/ ate r, are 
defcried the \-vings ot a fly. which two years alter .. 
wards is to tnount into the, air. Is there nGthing in 
this analogy? It ferves at leaa to {hew, that, even in 
the obferv ab Ie courfe 01 nature, orgallizations are 
formed one beneath another; and. amongft a thouf .. 
and other in£lances, it fhews completely, that the De. 
ity can mold and fafhion the parts ot material nature, 
fo as to fulfil any purpofe whatever which he is pleaf
ed to appoint. 

They who reter the operations of mind to a rub .. 
fiance totally and elfentially different from matter, as, 
motl certainly, tbeie operations, though affeCted by 
material caufes, hold very little affinity to any prop .. 
erties of matter with which we are acquainted, adopt, 
perhaps, a jufier reafoning and a better philofephy ; 
and by thefe the confiderations above fuggefled are 
not wanted, at Jean: in the fame degree. But t() fue}l 
as find, which forne pertons do find, an infuperable 
difficulty in fhaking off an adllerence to thofe analo
gies, which the corporeal ~orld is continually fuggefl
ing to their tllOUl1hts; to luch, I fay, every confider
ation will be a relief, v;r.ich manitefis the extent ot 
that intelligent power l4ihich is a8ing in nature, the 
fruitfulnefs of its refources, the variety_ and aptnefs, 
and fuccefs of its means; moft efpecially every con. 
flderatioD s which tends to {hew, tha~~ itl the trZlnfiation 
ot ~a confcious exillence, there is not, even I!l their 
own w·ay ot regarding it, any thing greatly beyond, 
or totally unlike, what takes place in fuch parts (prob .. 
ably flnall parts) Qf the order of nature, as are acceffi. 
ble to our obiervatiou. 
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Again; if there be thole who think, that the con. 
traElednefs and .debility ot the human faculties in our 
prefent Rate, [eern ill to accord with the high defti. 
nies which the expeEtations of religion point out to 
us, I would only afk them, whetller anyone, who 
faw a child two hours alter its birth, cou ~d fuppofe 
that it would ever cOlne to underftand fluxions;~ or 
\\?ho. then £hall fay, what further amplification of in
telleElual powers, what acceffion of knowledge, what 
advance and inlprovement, the rational faculty, be its 
conftitution what it will, may not admit ot, when 
placed amidfi new objeas, and endowed with a fen
forium, adapted, as it undoubtedly will be, and as our 
prefcnt fenfes are, to the perception of thore rub .. 
fiances, and of thofe properties of things, with whicb 
our concern may lie. 

Upon the whole; in every thing which refpeCl:s 
this awful, but, as we trull, glorious change, we have 
a wife and po\verful Being, (the author, in natUJet of 
infinitely various expedients for infinitely various 
ends,) upon whOln to rely for the choice and appoint
ment ot means, adequate to the execution of any plan 
whirll his goodnefs or his jufiice may have formed, 
for the moral and accountable part of his terrefirial 
creatioll. That great-office Tefis \vith hin}: be it ours 
to hope ar-,d p-(Joparflt; under a firm and fettled per
fuafion, that, li ') in~~ and dying, we are his; that life is 
palled in his conriant prefence. that death refigns us 
to his merciful difpofal. '. 

• i;ec Search'. Light of Nature, fclmm. 
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