¢ure)

3 A Continuation of a Difconrfe about Vifi-
on, withan Examination of fome late Qbs
(ettions againftiz. By V Villiam Briggs
M. D. and Fellow of the College of
Phyfitians.

HAving formerly givena * Specimen of my thoughts a-
bout Zzfion, 1 purpos’d to defer the publifhing any
thing more relating to its till amore entire Treatife(abour the
Particular ufes of the parts of the Eye inVifion) had been
finifht, which 1intimated my defigning at that time ; bue
this will require the confideration of many more years, and
indeed the Subje¢t is {0 admirable, and may be of fuch ufe
to convince the Scepticifm of the age, that I hope it will not
be timeloft : and if 1 have fufficient opportunities, or be
affifted with the praétical Obfervations of others whom I dare
confidein, I may perhapsadd witchall the Pathology of that
Ufeful parts to make it the more acceptable to the World.
In the mean time I havebeen prevailed with to make zhs
enlargement of the forementioned difcourfe, in order to tire
fuller explaining my thoughts, and the clearing (ome diffi~
culties which have been propounded againft it.

In that fmall Effay | endcavourd tofhew. 1. That the
fibres of the ptic Nerve, as rifing from the two protube-
rances of the thalams Optic, were more concernd in Vifion
then either the Cornea, Humours, or Retina (asthey are
confider'd by Writers in Optics )5 not only becaule (enfation

(a) Tn My, Hook's Philof. ColleSions No. 6. .
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is perform’d chiefly in the Brasn, and thefe other parts are
but the tranfennetoits butalfo becaufein an Amaurifis ox
gutta ferena thefe parrs are free from any indifpofition ( the
Eye appearing, as naturally, without any fault),. tho the
fight is then wholly loft 5 and therefore thofe Fibres ot the
Optic Nerve muft be principally afiected , cither by b be-
ing obftrust-d,or the roots of ’em compreft (about the tha-
lami Optici , by fome tumour, or too much pent inby a con-
traction and exrenuation of the ontward coats cf the Nerves,
or by any Confufion or Contortion of the faid Fibres.

2. 1 fhew there that the fuperwor Fibre in each thalamus
Opticus had the greareft tenfion, and the wmferior the leaft 5
as may appear from the former arifing from the 2gp of the
thalami (ptici and having the ‘greateft flexure thus (Y5
and the latrer arifing from the lowerpart of the aforefaid
thalami and having the leaft fléxure thus «_; as may be
judg’d trom a view of thofe partsin the Brain 5 fo that the
Correfpondence of the former or latter in fite and renfion caus’d
that correfpondence or Unzon in Vifion.

3. It may be further noted that the intermediate or
lateral Fibres in the fame Eye, tho diamerrically oppofite
to on¢e another, are faid to differ inzenfion (by reafonof
a more confiderable flexure of the external then the inter-
nal;) whence two Stars or other bodies feen by the collateral
Fibres ol the fame Eye (whilft ' other may be fhut) appear
diftin& and not as one, becaufe they areviewed by dzfcord
Fibres of that fame Eye; whichlikewife.isfo'keptin. its 0r-
bit by the znvefling parts, that it can’t well be otherwife.

4. I obfervd that the Optic Nerves arofe © feparately
from thofe two Molecule of the brain, andbefides havea
peculiar advantage in rifing: from thefe hillocks in this man-
ner;s whereas the other Nerves arife from the bafis of the
brain ina jlatter manner, and clofer together, fothat: the ex-
tream difierence of their rifeis very remarkable, and in-

(b) Sce Boner, Sepulchyet, tom. 1. lzb. 1. Sect. 38 Obferu, 1. 3+ €. §u
(c) See Lag, 1. in the fore-mentioned Colledt, byl,
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tended furely by Nature for fome extraordinary-ends Thus
that of the optic Nerves in order to their confent requir'd a
correfponding tenfion in their Fibres, orelfe Vifion had been
always double, fince thofe Nerves arife feparately from two
diftinét eminences of the brain : but the other Nerves arifing
ciofer together (whereby there may be a communicationbe
tween their Fibress) or belonging to fenfes that require not
fo munute difcrimination of obje&s as Vifion does , there need-
ed not that exa&nefs in the placing or tenfionof the Fibres.

5. In the pofition of the Fibres of the Optic Nervest
{hew that they keep their diftintorder, and confequently
that they are not mext or blended rogetherat the place of
their connexion (aswas frivolouily fuppos’d by Authors before
t¢ folve the Tuion of Vifion). Andthis 1 obfervd not only
from what is noted in Man by Vefalius, Kiolan, and others
in their porricular remarks in this Cafe, but alfoby what
Nature it felf (hews in the Chameleon aad {everal of the fce-
bler fort of Fithes, where they are fcarce join’d ; and_this
fhe might intendin thefe {mall or helple(s creatures (who
turn thereby their Eyes to {everal objects and different coafts
atonce,) to avoid thofe on all fides thatinfeft them, or to
catch the more readily their fleetzng food ; whereas others
that have *em clofer join’d view particular objeéts the better
by looking more fteadily orzutently toward one parr, and
are otherwife provided for in their food or their fafety.

6. L obferv’d thar in the infertion of thefe Fibres into the
Eye ( where the Medullary part of them forms the Ketina)
they N1ill kepr their diffinit feries | and that they are much
keptin, notonly by being faftne’d (or terminating) on the
proceffus cilzares, but alfo by little tranfverfe Fibres (thatare
not defcribed in the Figuare I have given) which ferve to
conne& thofe thar run d flomg-waies > there defcribed s and
make the whole Coar appearin a glafs cf clear water like
Lawn or Tiffanyas I have fhewn. Nonc that [ know ever

(c) Sec the 1.Figure inthe [wrmer Collections,where the Letters ;b ¢y dy @i the
Tye [hew thefe diret Fibresof the Rutina, .
did
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did itbefore me, “and thofe thar have mention'd the fame ex-
periment fince (withouttiking notice hereof) have miftook
my intentin 1it.  For the putting the Retina in water is not
to walh oft the mucous subftance , which isits proper Sub-
Jance 5 but tis to expand the Fidbresby the playing icup and
down in warm water and to magnific the Imageof it by a double
refraétion of the lucid raies » which pafs through that and
the Glafs thac conrains ir.

Thac there is a little white flimy matter comes off upon
wathing the Rezzna is true, and this ferves to fill up the inter
Jtaces of the Fibresand thicken the Coat, whereby the Rates
terminate the better, and pafs not through to the Choroeides,
(which rakes off in fome meafure asons. Mariotte’s objelti-
on of which mere anon) and-this may be part of the fuccus
Nutritius of the Nerves tho however the Coat 'may be as
well faid fiftere fpecies (as they call it), or toterminate the
Raies, as the 0i’d Paper does the turning Images inthe
Lantermnotwithftanding it be in fome mealure diaphanous.
Befides toward the bottom of the Eye the Fibres of this Coar
converge very much or come clofer together, and’rishere
thatis the moft lively reprefentation or exquifitefl fenfe of the
object,for web reafon partly,asalfo partly fromic’s fijure,I
formerly ook the liberty of calling it a Pupilla inverted. This
lies in Men diametrically oppolfite ! to the Pupill,as the opeic
Nerveis plac’d inthe forementioned figure : but in Brates
more obliquely by reafon of the infertion of the Optic Nerve
more toward the inner Canthus 5 {o that fometimes (as we
may fee in Horfes upon flarting ) they are forc’t to turn their
Eye accordingly,to diftinguifh clearly objects that furprize
them.

7. But nexrofall I would have itobferv'd, that where~
as I fay the intermediate Fibres gradually differ in tenfion
as they are nigher or further from the tgp of the Thalam: op-
tici » it may beeafily fuppos'd that they do it by fo Mi.

) 112 Opbth.p, 10, pubiifhede  A. D. 1676,

f) Fige 1. In thofe Philes, Collelions.
nute
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nute Gradations 5 that the difference of thofe that are nigher
to the Top, from the Swperior of all , is very little (and
therefore cannot make fo confiderable a difference
i the view of the parts of anObjeét), but from thofe that
are further off great enough, and the difference of the
higheft fibres from the loweft , greateft of all. Befides I
would have 1t obferved that ’tis the different tenfion of the
Thalami Optice > and not fo much a varying Expanfion of
them in the Eye, that makes the difference. For asthe
Ly’ difcernsan Object more by the inward than ourward
eone o Vifion : o the Sou/ may be well fuppofed to judg
of or diferiminate things abroad, not fo much by the out-
ward part of the fibres inferted in the Organ, asby the in-
ward that terminate about the commonr Senfory in the brain
and more immediately affe& her.

8. WhereasI mention fometimes the parallelifme of the
Correfpondent fibres, I mean it notin a ft1i€k Mathema-
#1cal Senfe(as 1 partly hinted at the latter end of vhat Effay, )
but only their being as it were in equilibrio or due poife in
refpeét of their fituation s and therefore if thofe fibres had
been ftraight (and mot ofa Curvd. figure, astheyare) I
fhould have rather chofe to have expreft my mind by the
phrafe of Matkematicians, of their being in eodem plano.
But my fenfe being underftood there need not be any ex-
ception to the word, fince it was not fo eafly to exprefs
my meaning by abetter; and therefore I fhall pafs by this,
and proceed 1o more real objections that have been fenc
me by Mr. Newron our worthy Prof. of Mathematicks at
Cambridge (and other friends,) relating to the Opinion it
felf.

The 1. Objection was made inthe R. S. whenit was objeq,
read there, which (as 1 was told) was this; vz, Thatit
feem'd difficult to conceive how thole (oft Medullary Fibres
of the Nerve could have fuch a tenfion.  But thisis not hard-
er to conceive thanin thatof a Spiders.Web, whofe Mu=
cous [ubflance and Lxpanfionvery well anfwers to that of the

Re-



( 176 D
Retina (whillt in its due pofition or Expanfion in theEyes}
and as the leaft dreath of Wind moves the onesfo the leaft gale
of the Etherial ot lucid matter caules a vibration in the other,
Further it-'was objedted , That it was hard to conceive
how fo [oft a body as the thalamus Opticus (being only a pro-
tuberance - of the Meduflary part of the Brain) could make
fuch a difference in the Strefs or tenfion of the fibres : Bur
’tis apparent thatupon drawingthe Nerve from it*forward
(according as 'tis ftituated and runs toward the Fye) the Su-
pereor fibres are more upon the Strefs than the lateral, and
Nature in thefe cafes is finer in her operations (or to fpeak
qore properly the great duthor of Nature is) then we are in
our Conceptions of them. It feems fo efpecially in the for-
mation of this Organ, where the Apparatus of its parts in ot-
der to vifion is fo curioufly contrive’d by the great Areift
and all is done as it were 1n o fine Muniature and with fo
foft Touches ot his inimitable hand , that it exceeds as much
the other parts of the human body , asthat does eminently
tranfcend the remaining frame of the vifible World.
2.Ithasbeen objeéted by others, That if the Superior fi-
bres were more tenfe then the snferior we fhould fie bet-
ter by raies falling on the #4p thanthe bortom of the Eye
or fee an objet bewrer plac’c belew our Eye (when the
raies pafling in a ffrazght Line from it muft terminate in the
top fibres ) then above it , when vice verf@ they maft ter-
minate in the lower fibres.  To this 1anlwer, that it does
accordingly fall out fo, andthisis a more pofitive and di-
rect proof of my Opinion s {or I appeal to any man’s expe-
rience whether the Characters ina Book appear not betrer to
him , or he resds not better in it held about halta yardun-
der his Eye than fo much aboveit 5 or whether he does not
more readily dilcern ot find out objects beneath than sbove
him with the fame light: and this may be turcher illuftrac-
ed by my 4 L4, Bacons experiment of a mans appearing bet-
ter on the ground to himthat is placton a high fteeple then
vice verfd.

Baperim ~. Cents 3, Nat Hift, T It
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3.Itisurg'd That according to my Schieme of the fituatio®
of the correfpondent fibres, the Raies of anobjed plac'e
laserally (fuppofe toward the left Eye) could not fall upon
the fellow Fibres in the right Lye s forifit were plac’t fo
{lantingly toward the left Eye the raies could notfall upon
the wnternal lateral Filbres of both Eyes in that pofition;
but upon the nternal of one, fuppofe the lft Eye, and the
external lateral of the right 5 which would caufea double
perception.  This Objection I forefaw when 1 hinted ( inp.
176. of theaforefaid Colleltions ) that Whether the Nerves
decufated or not, 1t would be no prejudice to my Opindon, nay per-
haps might more fully confirm my  opinion where they do. In that
paffage I had refpect alfo I contels to the wmverfion of the I-
mage in the Eye being redtified in the Brains tho that equally
preffesany other Aypothefis> and the explication of the thing
may be well enough underftood by a blind man's judging of
the pofition of an objelt above his head by touching it with
one end of his ftick , tho the other end terminates under that
Objett or in hishand: And o inour view of an cbje& the true
fituation of the refpeétive parts is not diftinguifh’t fo much
by the means of that end of the ray that terminates in the Eye
asof  other end thac touches the 0bjeit, from whence. the
vibration or protrufion comes.

But to leave this which does not fo particularly con-
cern me . Icome to the objection it felfasit relates to my
Opinion s and tho it feems at firlt view the moft difficult of
all to be anfwerd, yet it may be determin'd by the Expers-
ment 1t (elf, berter than by the Scheme (in the Philof. Col~
leCtions), wherethe Eyes are not drawn in that pofition that
is hererequir'd.  Now let there be plac’c an objett near the
left Eye of any perfon (burt not fo near that Eyeas that the
Nofe might hinder the rays from falling on the ruzht, be-
caufe it is ro be feen with bosh) , and whilft that perfon looks
on itlec a By- ffander obferve the pofition of both Eyes, and
he {hail fee that the pupil of the right Eye isturn’din a
very obligue manmer to the objedt, whereas the pupil Ofgl}f_ﬁ

A Jeft
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ft is fearce fo at all, whereby there will be three parss o
one more in the diftance of the pupil ofthe right Eye from
the external Canthus (as may be judg’d by the proportion
of the White that appears) then there will be in the other 5
fo that the pofition of the right Eye in refpec of the left

isasin Fig. 5.

a. The 0byedd,

b. The left Eye,

c. Therighe.

d.d. The Pupils.

e. e, Twoznternal-lateral Fibress
f. f. Two external-lateral,

g. g. The optis Nerves,

Hereby it appears thar if the Obje& be fo plac't that it
is feen with both Eyes, therzght Eye accommodares it felf
to the pofition of the lefz, that therays ftrike sorrefpondent
Fibres, and the percuffion or Vibration being toward the
bottom or Papillz of the Eye (or near its Axis) wherel
before obferv'd Vifeon to be chiefly perforntd, af{mall tarning
of one Eye to another will make that accommodation.

Moreover as this accommodation is made in an oblque
pofition of the objet, {o isit more readily done in a direft
poftionof the fame; and this we may perceive in an Objell’s
retiring in a/ffraight line from the Eyes , whereby the Pue
pils gradually devaricate 5 as on the contrary, they converge
when the Object isfeen very near them, and #hat fo for-
cibly thar 'tis a pain to hold them long in that pofture.
Now by this various incidence of the rays fometimes on
the intermaland fometimes external Fibres (according asthe
Object approaches or recedes from us) its varying pofitionin
refpect of diftance fromus, isperceiveds tho it recedes

fromusina [fraight line, and at the fame time be equi-diftant
from
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frem the Horizon with our Eyes. In Brutes alfo we fee
their Eyes accommodate shemfelves in their viewing a fia-
gle objet : But however the rays feem to fall here more
readily upon the external Fibres, becaufe of the obligue in.
[fertion of the Optic Nerve , and therefore they do notfo in.
differently turn their Eyes to diferiminate the Motion of
objects as we do > nor is their Sphere of Vifion fo
large.

i. But to proceed to other objeltions; The cafe of
Crofs’d-ey'd perfons by birth (that are fo from a fmallcontor-
zion of one of the Motory Mufiles of the Eye) I have con-
fiderd at the end of the foremention’d ¢ Effay, and fhewn
withal why a Morbid Strabifmus, or morewviolent contot-
tion of thofe Mufcles after great convulfions of the Nerves,
caufes always a double Vifion (to which the inftances our
of Dr. Willis, &c. In p. 156. of thofe ColleGtions do
refer; ) which problem was fo hard «o confider of by Plem.
pius, and others before ; and indeed can fcarce be folvd by
any osher FHyothe(is.

5. It has been urg’d That the tenfion of all the Fibres of
the Optic Nerves might be uniform, notwithfranding the
greater flexure of the Superior s becaufe thefe latrer mighte
be longer, and confequently might not have a greater ftrefs
upon the thalams Optuc: then the lateral: As,if the arm of
a tree grows bent, the Fibres on the protaberant part feem
notmore ffrezcht then on the concave (ide, but to rake only
a longer compafs. To which I anfwer that fenfe evinces
the contrary in our cafe (as I {hew before), and if any one
draws out the Optic Nerve ftraight forward from the thala-
mus Opticus, or as it lies in its Natural pofition, he will
plainly fee that the top Fibres prefs more on the fubjacent
medullary Protuberances then the lateral or, makea d:eper

€d) Isp.177. of the Philof ColleGlions No. 6.
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impreflion. Befides to anfwer one fimilitude with ano-
ther, we may obferve that the Fibres of thofe Muftles that
extend the leg, and bear-upon the bow of the knee,{cem more
Strecht and vigorous in their a&tion then the Contrattors that
run in the hollow under its and this was admirably contriv’d
by the Wildom cf ourpreat Author (and may be unanf{wer-
ably objeCked to the followers of Fpiurus, who {3y the
parts of the human body were made without any defign : )
for fince thole Extending Mufcles of our leggs are much pent
up and hindredin their ation by the peftare of the Child
n the Womb (which lies with its knees up to its mouth,)
that defeil is excellently compenfated by the natural tenfion
and pofition ofthe faid Fibres, or ¢lfe Man could never go
upright,

6. It has been urg'd That the a&ion of Vifion was -
forms and therefore requir'd an wmiform tenfion of all the Fia
bres. TowhichT anfwer, that tho in the view of the zntire
Objet, or its place by both eyes, it oughttobe fo, and
that therefore it was done by correfpondent Fibres (as1 have
formerly explain’d) s yerin a ftriCter view of the parts of the
fame Object by one Eye, thereis a difcrimination. For
toinftance ina body of the moft fimple figure and colour,
(as fuppofe a Globe all red, or of Fire) that fhould be feen by
one Eye only, ’tis certain the Eye diftinguifhesthe different
parts in their extraspofitions, or diftinét fituations in refpe@
of one another, tho they be all of @ piece as it were other-
wife: and unlefs it were fo, I {ce no reafon why that red
Globe fhould not appear only one red [peck, Ora Globe of
fire asa lucd point : Now this diftingusfbing of the pares is
eafily conceivable to be done by the difcord Fibres of the
fame Eye.

7. Laftly it has been-urg'd That the Fibres of the Choroci-
des {eem more adapted to Vifion then thofe of the Retina,
becaufe thefe laft did not fiffere fpecies (to ufe their phrafe)
as.tranfmitting the colours of the former s and befides fome
Blood-vefiels runming amongft ‘em would interrupt the

image s
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image; and laftly fenfution could be betser continued 0
the. Tenfe Fibres of the P vamvor oy the oie, then to the
brain by the fofier of tise.oner

Although this Jaft Clrection-doesnordivedily firike at
my Notion of Vifion (bec i a eorroffondencs  of Fibres
ntay be underftood: as wefl inone as ¢ other) 3 yerit may
not be amifs to gonfiér - partichlarly 3 bedawbe 1 have
formerly aflersed: and. do ik, i that Jifiek can be nb way
better performed then by the . Fibres of thé Retinas: hawever
other fenfes may require in their adtion a greater ffifnep in the
Membranes that are fubfervient. to them, which fome of
late will have to bethe only inftruments of{enfe. Firft
then it is certein thav (as 1{aid hefore) the Retinaisno
more tran{parentit to much as the &2d paperin the lantern,
which yer ferves well enough to intercept the surningi.
mages of it.  Secondly, That being of a whitifb colour, and
refembling thereby the white Paper inthe dark houfe, it
is fitter to receive the images of colonr’d Objetts then the
dark fbade of the Choroeides. ~ Thirdly, It being the more
inward or medullary expanfion of the Optic Nerveitcan more
immediatly tranfmicr any motions to the Medurullium of the
brain (or the common [enfory) then the other pare, which
by its continuation to the pza mater does not reach it and
this I org'd formerly, which has not yet been anfwer’d by
any of Monfieur Mariotte’s followers. ~ Fourthly,The blood-
Veffels running upon it is as well an objection againft the
Choroeides (it the latter be not chiefly a Plexus of the fame
as has been lately well argued ), becaufethss Coat lies under
the Retina, and confequently under zhem toos and there-
fore hereby is only prov'd that in fome pofions of our
body, or in fome Stationss we do not fo well view an Ob-
je& as in others, and thisis very true. Fifthly, Astothe
Tenfnefs of the Fibres, I before obferv'd that the Retina
has as much as thofe of a Spider’s IWeb; and this is fufhicients
nay mote fuitable to the finer ftroaksof the etherial or lucid
marter and the wice affings of this fenfe, whichis not reci

quire
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required inany other : and therefore the fame objetion
may lye againft the Conflitution of thebrain it felf, which con-
fits of foft medullary Fibres that are however fit enough
10 receive or propagate any motion, and whilft they are
fill’d with Amma}' rits may be allow'd to have the like
Tenfnefs, or refiftance that a lock of Wool has, or a Spider’s
Web. And if I may be admitted to carry on the fimili-
tudes As that Ztzle Amimal in the Centre of its foft circumtend-
ed Fibres is fenfible of the leaft gale of Wind, oris ala-
rum’d by the leaft noife or touches of its prey or of an enemy
from any Quarter, by the delicate expanfion of its Fibres s
So may the Soul much more (in the common [enfory) being
Jurroundedby Fibrille of expanded Nerves and of a finer makes
apptehend from what Quarter the feveral motions come
from abroad,and more minutely perceivg the difference of "em in
refpect of the diver[eOrgans of fenfe and the different finev
nefs or tenfion of thofe Nerves that belong to the fame,

Ome faules being committed by the Prefsin the Previous Djf.

conrfe to this, :n che Philof, Colle&ions, Aumé.6. maybe thus
eorreted. Pag, 170, lin. 29, for cven and fight, readevenand in.
fitn. p. 173 L. 28, for fight, . fire.  In the Margents of pag.170,
173+ 176, %0 Fig, 1, add the Chara&ers 7, 7
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