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have already defcribed the parts of

which. the human body confifts; and

fhall now proceed to examine thofe curious op.

gans by which fenfations are conveyed to/the

mind. In this inveftigation, we fhall endeavour

to point out the ufes of the different fenfes, and

to mark thofe errors to which we are, in fome
meafure, fubjected by Nature.

In the human foetus, the eyes are early forme.
ed; in the chicken alfo, they are the firft double
organs which make their appearance; and, in the
eggs of lizards, and of feveral fpecies of birds,
I have remarked, that the €yes were more pro~
minent and advanced in growth than any other
double parts of the body. In viviparous ani~
mals, it is true, and particularly in the human
feetus, the eyes are not fo large, in proportion,
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2 OF THE SENSE

1 viparous ; but fill they are more
B ovied. then the other ptts o the
e 7 e fame remark applies o the organ
o Renring, The finall bones of the ear are ful-
T formed before the other bones .°f the body
40 acquired any degree of folidity ‘or bulk.
In the feventh month, the whole bones of the

car are perfely folid, and have acquired all the

denfity they poflefs in the adult fate. It is,

therefore, apparent, that thofe parts which are
furnithed with the greateft quanmy'of nerves,
are firft formed and espanded. 'We formerly
remarked, that the veficles which -c?m:un S]]c
brain and cerebellum, and th;\t which contains
the fpinal matrow, appedr firft.  The fpinal
marrow is a fundamental and cffential part of
the body; and is therefore firft formed. IIcnci
the nerves exift before any of the other parts of
the body, and thofe organs which are moft amply
fupplied with them, as the ears and eyes, are
moft quickly expanded. e et

Upon examining the eyes of an infant fum;
hours after birth, it is eafy to perceive that it
can mike no ufe of thein : This organ not hav=
ing acquired a fufficient degree .of ccn.lnlcnce,
the rays of light make a confufed impreffion only
on the retina. About a month ﬂﬁcl‘ birth, l?\e
eye feems to have acquired that tenfion and fo=
Jidity which are neceffary for the proper tran=
miffion of the rays of light; but, even then, in=
fants arc incapable of fixing their eyes upon any
objects
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objet : They roll and move themto all fides,
without being able to diftinguifh the objects to
which their eyes are directed. In fix or feven
weeks, however, they begin to fix their atten=
tion upon luminous objecs.  But this exercife
tends only to fortify the eye, without convey~
ing any exact perception of differeat objedis ;
for the firlt great error in vifion, is the inverted
reprefentation of obje@s upon the retina: And,
till children learn ¢he real pofition of bodies by
the fenfe of fecling, they fee every object in-
verted. A fecond error in the vifion of infants
arifes from the double appearance of objects ;
becaufe a diftinét image of the fame objed is
formed on the retina of each eye. It is by the
experience of feeling bodies only, that children
are enabled to corret this error. By the fre
quent handling of obje@ts, they gradually learn
that they are neither double nor inverted ; and
cuffom foon makes them imagine they fee
objecs in the order and pofition in which they
are reprefented to the mind by the fenfe of
touching.  Hence, if we were deprived of
feeling, our eyes would deceive us, both with
regard to the pofition and number of obs

je@s.

The inverfion of obje@s is a refult of the
firucture of the eye for the rays which form
the images of thefe objects, cannot enter the pu-
pil without croffing cach other. This admits of
an eafy proof; When light is tranfiitted through

A2 a fmall
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» finall hole into a dark chamber, the images of
the objedis from without are reprefented on the
wall in an inverted pofition; becaufe all the
tays reflected from the difierent points of the
object cannot pafs through this fmall hole,
in the fame extent and pofition as they pro-
ceed from the objec, unlefs the hole be of
cqual dimenfions with the objeCt But, e
every part of the objed reflets images of itfell
on all fides, and, as the rays which form thefe
images proceed from cvery point of the object as
from {o many centres, none of them can ,‘“.ls
through the hole but thofe that arrive at it in
different dire@ions. Hence the hole becomes
the centre of the whole objec, at which the rays
flowing from the lower, as well as the higher
parts of the objed, arrive in converging direc=
tions; and, of courfe, they mauft crofs each other
at this centre, and reprefent the picure of the
object on the oppofite wall in an inverted po-
fition.

It is equally eafy to fhow that we fee all ob~
je@s double: If, for inflance, we look at an
object with the right eye, we will find that it
correfponds with a certain point of the wall; if
we look at the fame objec with the left, it then
correfponds with a different point; and, lafily,
when we look at it with bath eyes, it appears

the middle between thefe points, Thus an
jmage of the object is formed on both eyes, one
of which appears on the left, and the other on

the
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the right 3 and we perceive it to be fingle and in
a2 middle fituation, becaufe we have learned to
corre this error of vifion by the fenfe of touch~
ing. In the fame manner, if we look with both
eyes at two objeds, nearly in the fame direcs
tion, by fixing our eyes on the neareft, we per~
ceive it to be fingle; but the fartheft appears to
be double ; and, if we fix our eyes on the far-
theft, it appears to be fingle, while the neareft
is perceived to be double. This is an evident
proof, that we fee 2ll objects double, though we
conceive them to be fingle; and that, though
we form an accurate idea of their real fituation,
yet we actually fee them where they are not.
If, therefore, the fenfe of fecing were not con-
ftantly rectified by that of touching, we would
be perpetually deceived as to the pofition, num=
ber, and fituation of obje@s; we would perceive
to be inverted, double, and to the right or

of their real fitvations ; and, inftead of two,

if we had 100 eyes, we would ftill conceive ob-

jedts to be fingle, though they were in reality
multiplied a hundred fold.
Thus a feparate image of every objeék is form-

hen the two images fall

on correfponding parts of the retina, or thofe
parts which are always affected at the fame time,
objedts appear fingle, becaufe we are accuftomed
to judge of them 'in this manner. But, when
the images of objecs fall upon parts of the re-
tina which are not ufually affeted at the fame

ed in cach eye; and, wl

time,
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time, they then appear double, becnuﬁj. we have
not acquired the habit of re@ifying this unufual
fenfation.
Mr. Cheflelden, in his anatomy ¥, relates the
2 man who had been affected with a
in confequence of a blow on the
This man ry object double for a
long time.  But he gradually learned to eorreét
this error of vifion, with regard to objects which
were moft familiar to him; and, at lft, he faw
every objed fingle as formerly, though the
fuinting of his eyes were never removed. This
is a proof ftill more dire, that we really fec alt
objets double, and that it is by habit alone we
learn to conceive them to be fingle. I it fhould
be afked, why children fooner acquire the facul«
ty of corre@ing this deception than adults whofe
eyes have been diftorted by accident? it may be
replied, that children, having

adults, who have for many years bee

tomed to perceive objets fingle, becauf
images fall upon correfponding parts of the retina,
have a contrary habit to oppofe, and, confe~
quently, muft require a long time before they
can obviate its effes.

The fenfe of feeing conveys no idea of di
tances.  Without the aid of touching, all obje
would appear to be within the cye, becaufe it is

y

there
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there alone that their images exift: And an in-
fant, who has had no experience of the fenfe of
touching, muft confider all external bodies as
exifting in itfelf; They appear larger or fmall-
er only, according as they approach or recede
from the eye. A fly, when near the eye, will
feem larger than an ox or a horfe at a diftance.
Thus an infant can have no idea of the relative
magnitude of obje@s, becaufe he has no notion
of the different diftances at which he views them.
It is only after meafuring fpace by the extenfion
of the hand, or by tranfporting their bodies from
one place to another, that children acquire cor~
re@ ideas concerning the diftances and magni-
tudes of obje@ts. Before this period, they can
form no judgment of the diftance or magnitude
of an objec, but by the image painted on the
retina. Their ideas of magnitude entirely refule
from the angle formed by the extrome rays re~
fle@ed from the fuperior and inferior parts of the
objec: Of courfe, every near object muft appear
to be large, and every diftant obje& fmall. But,
after having acquired, by touch, ideas of diftances,
the judgment concerning magnitude begins to
be recified: They truft not alone to the appa~
rent magnitude conveyed by the eye: They en-
deavour to invefligate the diftance; they try, at
the fame time, to diftinguifh the obje by its
form ; and then they judge of its magnitude.
 we judge by the eye alone, and have not
the habit of apprebiending the fame ob-
44 je@s
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jedls to be equally large, though viewed at dif-
ferent diftances, the firft foldier, in a file of 20,
muft appear much larger than the laft.  But we
Xnow the laft foldier to be equally large with the
firft ; and hence we judge him to be of the fame
dimenfions. And, as we have the habit of con-
fidering the fame objec to be of equal magni-
tude at all ordinary diftances, we are never de-
ceived on this head, except when the diftance is
too great, or when the interval is in an uncom-
mon direGtion. A diftance ceafes to be familiar
to us whenever it is too large, or rather when
the interval is vertical inftead of horizontal.
“The firft ideas of the comparative magnitude of
objedts we acquire either by meafuring their re-
lative diftances by the hand, or by moving the
whole body. But all the experiments by which
we commonly re@ify the errors of vifion, with
regard to diftances, are made horizontally. We
have no acquired habit of judging of the mag-

le of obje@s which are elevated above, or
funk below us; becaufe we are not accuftomed
to meafure in this direction by the touch. Hence,
when viewing men from the top of a tower, or
when looking up to a cock or a globe on the top
of a fteeple, we think thefe objects are much
more diminithed than if we viewed them at
equal diftances in a horizontal dire@ion.

Though a fmall degree of refletion be fuffi
cient to convince us of the truth of thefe pofi-
tions, it may flill be of ufe to relate the facts

10 which
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‘which confirm them. The celebrated Cheffel-
den couched cataradts in both eyes of a youth of
13 years of age, who had been blind from his
birth. The operation fucceeded ; and Mr. Chef~
felden carefully obferved the manner in which
the young man was affe@ted by the fenfe of
fecing. Thefe obfervations he publifhed in the
Philofophical Tranfactions *.  This young man
was not abfolutely blind: Like other perfons
affected with catarads, he could diftinguifh night
from day, and even black from white; but he
had not the moft diftant conception of the
figure of bodies. The operation was firft per-
formed in one eye. When he faw for the firft
time, he was fo far from judging of diftances,
that he believed every objeét touched his eyes
in the fume manner as every thing he handled
touched his fkin. Obje@s of a regular figure,
and having plain furfaces, were moft agreeable
to him, though he was fill incapable of form-
ing any judgment as to their form, or telling
why they afforded him more pleafure than
others. Hisideas of colours before the operation
were fo faint, that, after receiving his fight,

he was unable to difti fh one from another.

He infited that the colours which he then faw
were ot the fame he was formerly acquainted

with. He knew not the figure of any object;

nor could he i one from another,

however differen
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When prefented with things which were fors
merly familiar to him, he obferved them with
attention, that he might be able to know them
afterwards. But, as he had too many objets
to recognife at once, he forgot the greateft part
of them; and, from his commencing to diftin-
guifh objects, he did not retain in his memory
one out of a thoufand. Thofe objects and per~
fons which were formerly moft beloved by him,
he was aftonifhed to find that they were not alfo
the moft agreeable to his fight. It was more than
two months before he could perceive that pics
tures were the reprefentations of {olid bodies.
Previous to this period, he confidered them
only as plain furfaces diverfified by different
colours.  But, after he began to perceive that
pictures reprefented folid bodies, he expected to
recognife their feeming inequalities by touching
and was perfe@ly aftonithed when
hole uniformly fmooth. He
afked, whether the deception arofe from the
fenfe of fecling or that of feeing? He was then
fhown a miniature portrait of his fath

ed in his mother’s watch-cafe. He recognifed the

nail a compafs;
furlrapnurud i n cqually firange, as that a
buhel fhould be held i
his eye could mm«m
only; and every objec ed much larger
than
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than the life:  But, after he had feen objeds of
Large dimenfions, for e of biets appeared to be
proportionally dimini He had no con-
ception that any obj
thofe he had alread He knew that his
owi" aparkmiént “wias! onlyliapart of the honfe,
and yet he was unablé to comprehend how the
houfe thould be larger than his chamber. Be=
fore the operation, he expected not much plea=
fure from the acquifitions of the new fenfe that
had been promifed him, except what fhould
arife from his being enabled toread and write.
He allcdgcd, for example, that he could receive
2l walking in the garden,
becante the valready. Knew every corner, OF it
and could walk there with great eafe and free~
dom. He had even remarked, that his blind=
nefs gave him the advantage of walking in the
night with more confidence fecurity than
thofe who enjoyed the benefit of fight. Bur,
after he began to have the proper ufe of this
new fenfe, he was tranfported beyond meafure,
He declared that every new objeét afforded a
freth delight; and that the pleafure he felt ex=
ceeded the powers of expreflion. About twelve
'mmﬂn after the operation, he was condu@ed to
Epfom, from which there is a beautiful and ex=
enfive profpect. m was charmed with the
pe a new mode

About
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About a year after the firft operation, the cas
tarac on the other eye was couched with equal
fiiccefs,  With this fecond eye he perceived ob-
jedks to be much larger than with the other, but
ot fo large as when he firft reccived fight; and
when he viewed the fame object with both eyes,
he faid that it appeared to be twice as large as
with the firft eye alone. But, after he procured
the ufe of both cyes, he did not fee objeds
double, or, atleaft, Mr. Cheffelden could not be
certain that he did.

Mr. Cheflelden records feveral other examples
of blind men, who had no remembrance of light,
reftored to vifion by the fame operation; and
he affures us, that, when they firft obtained the
ufe of their eyes, they exprefled their percep-
tions in a fimilar manner, though not fo mi-
nutely:  And he remarks upon the whole, that
as, during their blindnefs, they had no occafion
to move their eyes, 1t coft them much difficulty,
and a confiderable time, before they could ac-
quire the faculty of dire@ing them to the obje@s
they withed to examine ¥,

As, from particular circumftans we can
have no juft idea of diftance, and, as we cannot
judge concerning the magnitude of objects, but
by the largenefs of the angle or image formed

in the eye, wemult neceflarily be fubject to de-

ceptions with regard to thefe articles, Every

body knows how liable we are, when travelling
in the night, to miftake a bufh that is near us
# See Lewwre fur les aveugles, a I'ufage de ccux qui voient.

for
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for a tree at a diftance, or a diftant tree for a
bufh which is at hand. In the fame manner,
if we are unacquainted with the figure of ob-
Jedts, we cannot form any idea either of their
diftance or magnitude: A fly paffing with rapi-
dity at fome inches from the eye, would, in this
cale, appear like abird at a confiderable diftance;
and a horfe flanding in the middle of a plain,
would not feem larger than a fheep. But, as
foon aswe knew it to be a horfe, it would in-
ftantly appear as large as the life, becaule we
have the power of corredting this deception of
vifion.

Whenever, therefore, we are benighted in a
part of the country with which we are unac~
quainted, being unable, on account of the dark-
nefs, to judge of the diftance or figure of ob~
je€ts, we are every moment liable to all the de=
ceptions of vifion. This is the fource of that
dread which moft people feel in the dark, and
of thofe fpecres and terrible figures which fo
many perfons tell us they have feen in the night.
Though fuch figures, it is commonly afferted,
exift in the imagination only; yet they may have
a real exiftence in the eye; for, whenever we
have no other mode of judging of an unknown
objec but by the angle it forms in the eye, its
magnitude will uniformly increafe in propor-
tion toits propinquity.  If it appears, whenat the
diftance of 20 or 30 paces, to be only a few
feet high, its height, when within two or three

feet




14 OF THE SENSE

fectof the eye, will be many fathoms. ~ An ohs
je& of this kind muft naturally excite terror and
aftonifhment in the fpeQator, till approaches
and recognifes it by actual fecling; for the mod
ment a man knows an objed, the gigantic ap-
pearance it affumed in the eye inftantly dimje
nifhes, and its apparent magnitude is reduced o
its real dimenfions. But if, inftead of approach=
ing fuch an objee, the fpectator fies from iy
he can have no other idea of it but from the
image which it formed in his eye; and, in this
cafe, he may affirm with truth, that he faw an
objet terrible in its afped, and enormous in its
fize. 'Thus the notions concerning {pectres i

d in nature, and

depend not, as fome
ofophers affirm, upon the imagination along «

hen we are unable to form an idea of the
diftance of objeds by the ¢ of the fpace
and the eye, we endeavour to

judge of their magnitude by diftinguithing their
es. But, when the figures are not diftine
guifhable, and when we view a number of obe
of the fame from, we conceive thofe that

noft brilliant to be neareft, and thofe which

moft obfeure to be at the greateft diftance.
ismode of judging gives rife to deceptions of

a fingular nature. ~ When a multitude of objes
are difpofed in a right line, as the lamps on the
soad from Verfailles to Paris, of the proximity or
remotenefs of which we can only judge by the
different quantities of light they tranfinit to the
eye,
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eye, it frequently happens, when viewed at the
diftance of an cighth of aleagui, that the lamps
appear to be on the right hand, in place of the
left. This deception is an effe@® of the caufe
above mentioned; for, as the fpectator has no
other criterion to judge of [.he diftance o'f the
lamps, but the quantity of light th'ey emit, he
thinks the moft brilliant of them is neareft to
his eye. Now, if the firlt two or three I;m\?s
fhould happen to be moft obfeure, or, if one in
the whole range was more brilliant than the reft,
that one, to a fpetator, would fccu_n to be the
firft, and all the others, whatever might be (!\imr
real fituation, would feem to be placed behind
it. ‘'This apparent tranfpofition could not be

effected by any other means than a change of
fituation from left to right; for in a lnn.g range

of obje@s, we eannot apprehend what is really
behind to be fituated before any one of thefe
objedts, without fecing on (Ahc right what is on
the left, or on the left whatis on (.I\c. ight.

1 have thus mentioned the principal defects
of the fenfe of feeing 5 and fhall now proceed
to examine the nature, properties, and extent of
that admirable organ by which we are cntﬂvlcd
to have a communication with !hc. moft diftant

bjes.  Sight is a fpecies of touching, but very
different from the common fpecies of that K?niu.
Before we can touch any objeft, we muft cither
approach it with fome part of our body, orit
muft approach us. But, with the eye, »‘zc‘\‘:
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touch any objec, however diftant, if it tranfs
mits a 1uﬂ1clcnt qumuty of light to make an im-
preffion. on, or if its picture forms a fenfible
angle in the eye. The fmalleft vifible angle i
about one minute. This angle, when an objeé
is viewed at the greateft diftance of vifion, is
about the 3436th part of the diameter of thap
abject. Anobjed, for example, of a foot fquare,
ceafes to be vifible at the difiance of 3436 feet,
A man of five feet highis not vifible beyond
the diftance of 17,180 feet, when the fun
thines.

But, with regard to the extent of human vi<
fion, an obfervation occurs, which feems to have
efcaped all the v r ics: The extent of
our fight diminifhes or augments in proportion
to the quantity of light that {urrounds us, fuppo=

fing the illumination of the objeét to remain the
fame, If the fame objet which we fee during

the day at the diftance of 3436 times its dia-
meter, were equ illuminated during the
night, it would be vifible at a diftance 100 times
greater. A candle is vifible in the night at the
diftance of more than two leagues; that is, fup-
pofing the diameter of the luminary to be one
inch, it would be vifible at the diftance of
316,500 times the length of its diameter. But,
in the day, this candle would not be difeernible
beyond ten or twelve thoufand times the length
of its diameter. '111c fame remark is applicable
to all objects, when viewed during the day or the

night,
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night.  We may, therefore, conclude, that the
extent of our vifion is much ‘greater than our
firft fuppofition; and that the reafon why we
are often unable to diftinguifh diftant objes, is
lefs owing toa defe@ of light, or to the finall=
nefs of the angle under which they are painted
in the eye, than to the profufion of rays refle@-
ed from intermediate obje@s, which, by their
brilliancy, prevent us from perceiving the faint=
erand more diverging rays that proceed from.
diftant obje@ts.  The retina of the eye is like a
canvas upon which obje@s are painted. The
colour of thofe pitures are bright or obfeure
in proportion to the diftances of the obje@s
reprefented. When objeéts arevery remote, their
pictures on the retina are fo faint, that they are
entirely obliterated by the vigorous and lively
impreffions made by nearer objedts, with which
we are every where environed. But, when the
intermediate obje@s emit a fecble light only,
compared with that which proceeds from res
‘miote objedts, as, for example, when we view 2.
luminous body in the night-time, then the
diftant object makes a diftin@ picture on the re-
tina, and becomes perfe@ly vifible. - Itisa con-
fequence of thefe fadks, that a man, by placiog
himfelf in the dark, and employing a long tube,
may make a telefcope, which will have a con-
fiderable effect even during the day. For the
fame reafon, a man at the bottom of a deep pjt
can fee the flars at noon; and fa& was not

VOL. IIL, B unknown
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unknown to the anciems,' as appc?rs from t.he
following paflage of Aiftotle: Mal]u enim.
¢ admota, aut per fiftulam, l'onglus cernet.  Qui~
¢ dam ex foveis puteifque interdum fellas con-

o saidni
fQ\"L;u:\t:y, therefore, affirm, that {Ixc ]m_m;m
eye is capable of being affeted with objects
which fubtend not an angle above a fclcom], or
1efs, even when they refleét no more light than
1 they were feen under an angle of one

n was formerly ima-
hout forming a great
with a more intenfe
iill greater diftances.

gined.
er angle,
light, we would fee th i t
A fmall taper, when vivid, is feen much farther
than a flambe emits a dim light. In ora
der to determine the ance at which
an object can be rendered vifible, three things
mult be confide largenefs of the
angle formed in the eye: 2 ec of light
with which the neighbouring and intermediate
illuminated; and, 3. The intenfity
cding from the object itfelf,
Vifion is affecied by each of thefe caufes; and it
is only by eftimating and comparing them, tha
we can determine the diftance at which any par-
ticular object can be dift The follo
is a demonfirative proof of the influence of in=
tenfity ‘of fight upon vifion. Telefcopes and
microfcopes are known to be inftruments of the
4 fame
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fame kind, each of them increafing the vifible
angle of objects, whether they be really minute,
or appear fo on account of their diffance.  Why
then do telefcopes with difficulty magnify obe
Jes a thoufand times, when a good microfope
magnifies more than a million?  This difference,
it is apparent, proceeds from the degree of light
onlys for, if we could illuminate diftant objects
with an additional quantity of rays, they would
appear infinitely clearer, though feen under the
fame angle; and telefeopes would have the fame
effet upon diftant objets as microfcopes have
upon thofe which are minute. But this is not
a proper place for expatiating on thefe fubjects,
The diftance at which any objeét can be feen
is feldom the fame in both eyes. There are fewr
men who have both eyes equally firong.  When
this inequality is great, the firongeft eye ié moft
generally employed, which is the caufe of fquint=
ing, as I have elfewhere proved *.  When both
eyes are equally firong, and direted to the famie
object, one fhould imagine that the vifion would
be doubly diftin@; but the difference has been
found by experiment to be only one 13th part +
and this phaznomenon may admit of the follow-.
ing folution, The two optic nerves, near the
place where they come out of the fkull, unite,
and then feparate by an obtufe angle, before they

# See Mem, de PAcad. année ©
& See Jurin's eflays on diftingt and indiRin vifion

B2
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enter the eyes.  The motion crzmmvnnicalcd to
thefe nerves by the impreffion of objects on the
tranfmitted to the brain with~
d part. Hence thefe two
bined, and produce a fimi-

retina, cannot be
out pafling the unite
motions muft be com! 5
Jar effedt, as when two bodies moving upon two
fides of a fquare, and impinging on a. third,
make it move in the diagonal. Now, if the
angle were about 115 or 1 16 degrees, !hz.: dié.
gonal would be to the fide as 13 to 12, which is
the fame ratio that the fenfation refulting from
Doth eyes bears to that which refults from one.
The angle formed by the two optic nerves being
nearly equal to_that fuppofed above, the lofs of
fenfation. may be attributed to this pofition of
the nervess and this lofs will always increafe in
proportion to the greatnefs of the angle.
Shott-fighted perfons are generally fuppofed
to fee objedtslarger than other men. But the
severfe is the truth; for they aGtually fee them
diminifhed.  Imyfelf am fhort-fighted, and my
left eye is fironger than my right. I have a

thoufand times examined the fame objets, as the

Jetters of abook, at the fame diftance, firft with
the one eye, and then with the other, and uni-
formly found that cbjedts appeared both cleareft
and largeft to the left eye; and, when 1 dif-
torted one of my eyes to make an obje&t appear
double, the image prefented to the right eye was
Jefs than the other. I cannot, therefore, hefitate
in pronouncing, that the more fhort-fighted any

man
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man 15, he fees objecs proportisnally diminifhed.
ined feveral perfons who had eyes usie-
qual in ftrength, and all of them declared that
they faw objects larger with the firong than
with the weak eye. ‘This phznomenon is per-
Haps the effect of habit; for fhort-fighted people,
being accuftomed to approach clofe to obje@s,
and to view a fmall portion of them only ata
time, their cyes acquire a fandard of magnitude
much lefs than other men, who can take in at
onceall the parts of large bodies.
Short-fightednefs has been often afcribed toa
roundnefb or prominence of thé eyes. But'this
caufe is not fatisfaltery ; for fome have fudden-
ly become fhort-fighted, as the young man men-
tioned by Mr. Smith in his optics ¥, who became
fhort-fighted on coming out of a cold bath, and
who, from that period, was always obliged to
ufe a concave glafs. It cannot be fuppofed that
the cryftalline and vitreous humours were all at
once inflated to fuch a degree as to produce this
difference in vifion. Short-fightednefs may as
well proceed from the refpetive pofition of the
different parts of the eye, and efpecially of the
retina, as from the form of the humours; it may
proceed from a lefs degree of fenfibility in the
retina, from a fmallnefs of the pupil, &e. In
the two latter cafes, it is true, concave glaffes
would be ufelefs, and even hurtful; in the two
former, they may be employed with advantage.
* Vol. ii. p. 10,
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But fil, objecs feen through thefe glafles are
neither fo diftin&, nor perceived at fuch a dif~
tance, as other men fee them with the naked
eye; becaufe fhort-fighted perfons, as formerly
remarked, fee the pictures in a diminifhed form,

and concave glaffes diminifh them ftill farthers
Whenever, therefore, thefe. pictures become fo
{imall as to make too faint an impreflion on the
reting, they ceafe to be viible; confequently,
pecple wha labour under this defed, fee notfo
far with the affiftance of glafles as other men do

with their eyes.

As the eyes of infants are lefs than thofe of
adults, they muft likewife fec objects lefs; b
caufe the greatelt angle which an obje&t can
form in the cye muft always be proportioned to
the dimenfions of theretina: IF the field of the
retina, where the pitures of objeds are formed,
be fuppofed to be half an inch in adults, it will
not exceed 2 third or a fourth of an inch in in-
fants.  Children, of courfe, cannot fee fo far as
adults; for, as obje@s appear lefs to them, they
muft fooner become invifible. But as, in in-
fants, the pupils are larger, in proportion to the
fize of their eyes, than thofe of adults, they may
derive fome fmall advantage from this circum=
ftance,

Old men, as the humours of their eyes are
faid to be dried up, ought to fee nearer than
young men: But the reverfe is true; for old

men
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men fee beft at a diftance. This' alteration can
sot proceed entirely from a diminution, or a
Hattening of the humours of the eye, but rather
from a change of pofition between its paxts, as
between the cornea and: the cryftalline, or be~
tween the vitreons humour and the retina,  This
may be eafily underftood, by fuppofing that the
cornea becomes more folid as we advance in
years, and, confequently, that it cannot readily
allume that convexity which is neceffary in
order to fee near objects; and, as it muft be
flattened by drying, this circumfance  alone
is fufficient to make old men fee beft at a dif-
tance.

Clear and difliné vifion, though different in
their nature, are terms very generally confound-
ed by writers on optics. Wefee an obje& clear=
Iy, whenever it is fufficieny illuminated to en-
able us to form a general idea of its figure;
but we fee it not diffinéily, till it be fo near that
we can examine all its parts. When we view
a diftant tower, we fee it clearly as foon as we
perceive it to be a tower; but we fee it not dif~
tin@ly till we approach fo near as to be able
to determine not only its general dimenfions,
but to diftinguifh the parts of which it is com=
pofed, as the order of architeGture, the materials,
the windows, &c. Wemay, therefore, fecan object
clearly without feeing it diftin@ly, and we may
fee it diftin@tly without fecing it clearly; becaufe

B4 diftin&
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diftiné vifion implies a fucceflive ex: mination of
the different parts of objects. Old men fee clear~
ly, but not diftin@ly: They perceive large or
Juminous obje@s at a diftance; but they are un-
able to diftinguifh fmall objects, as the chara
ters of a book, without the affiftance of magni~
fying glalles.  Short-fighted perfons, on the
contrary, fee fmall obje@s diflinétly; but they
have no clear vifion of large bjeéts, unlefs they
are diminifhed by concave glaffes. A great
quantity of light is neceffary for clear vifion, and
a fmall quantity is fufficient for diftiné vifion.
Hence fhort-fighted people fec better in the
night than other men,

When an objeét is too brilliant, or when the
eye fixes too long upon the fame obje, the or-
gan is injured or fatigued, n becomes in=

diftin@, and the image of the objec, having

made an impreffion too violent, or remained too
long on the reti
painted on every body we look at.
not enlarge on this fubjec, becauf

feems, for fome time, to be

where given a full explication of it %,

only obferve, that nothing perhaps is more de-
fru@ive to the eye than too great a quantity
of light. Blindnels is exceedingly frequent in
the northern regions, where the fnow, illumi-
nated by the rays of the fun, obliges travellers
to cover their eyes with crape, to prevent the

& See Mem. de 'Agad. ann

dangerous,
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dJangerous, and often fudden, effects of too much.
light. In the fandy deferts of Arabia, the re-
fle@ion of the light is fo violent, that the eyes
are unable to fupport it. Such perfons, there~
fore, as are obliged to write or read long at a
time, fhould beware of ufing a firong lights
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