L A &
Of the Senfe of Hearing.

JE fenfe of hearing, Tike that of fecing,

conveys perceptions of diftant objedis it
is, of courfe, fubject to fimilar errors, and muft
deceive us, when we have no opportunity of
re@ifying, by the touch, the ideas it excites.
The fenfe of hearing communicates no diftiné
intelligence of the diftance of fonorous bodies.
A great noife at a diftance, and a fmall one
when near, produce the fame fenfation ;
unlefs we derive aid from the other fenfe
cannot diftinguifh the diftance of the one from
that of the other.

When we hear an unknown found, we can
néither judge of the diftance, nor of the mo-
mentum of the ftroke which gives rife to
But, whenever we can afcertain the fpecies of
any individual found, we are able to guefs both
at the diftance and momentum of the ftroke.
¥f, for example, we hear the report of a cannon,
or the found of a bell, we compare them with
thofe of the fame kind which we have formerly
heard, and form a grofs judgment both of their
diffance and momentum,

Every
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Every body that impinges on another pro=-
duces found: This found, in non-elaftic bodies, is
fimple, but multiplied in thofe which are elaftic.
When we firike a bell, a fingle ftroke produces
a found, which is fucceffively repeated as long
as the fonorous body continues to vibrate. If;
therefore, we had not acquired the habit of
judging every found to be fingle which is pro=
duced by one firoke, we would conceive all
founds to be multiplied. On this {ubje@, I fhall
relate an incident that happencd to myfelf.
When lying in bed half afleep, my clock firuck,
and I counted five ftrokes of the hammer on the
bell, which I heard diftin@tly. I immediately
rofe, and, upon examination, found, that it was
only one o'clock, and that one firoke only had
been ftruck on the bell ; for there was not the
fmalleft derangement in the machinery. After
a little refletion, I concluded, that, if we knew
not from experience that a fingle firoke fhould
produce but one found, every vibration of a bell
would be heard as a feparate found, and as if
feveral firokes had fucceffively been repeated on
the fonorous body. When I heard the clock
ftrike, I was in the fame fituation with a perfon
who had heard for the firft time, and who, hav-
ing no idea of the manner in which found is
produced, would judge only by the impreffion
made on the ear; and, on this fuppofition, he
would hear as many diftinét founds as there
were fucceflive vibrations,

It
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Tt is the number of vibrations excited in ela~
flic bodies which conftitutes the tone of found.
There is no tone in a fimple found. The re-
port of.a gun, or the crack of a whip, produce
different founds ; but they have no tone. It is
the fame with every inftantancous found. Tone
confifts in the duration of the fame found for a
certain time. ‘This duration of found may be
effe@ted in two different ways: The firft, and
moft common, is the fucceffion of vibrations in
elaftic and fonorous bodies. But the fame effect
may be produced in non-claftic bodies by a
quick repetition of ftrokes; for a fucceffion of
vibrations a@s upon the ear in the fame manner
as if cach vibration were a feparate ftroke.

By confidering, in this view, the producion
of found, and the different tones which modify
it, we fhall find, that a repetition of equal ftrokes
is neceffary to produce a tone from bodies in-
capable of vibration. If the number of equal
ftrokes be augmented in the fame time, the tone
will only be rendered more equal and percep-
ible, without changing either the found or the
tone produced by the firokes.  But, if the force
of the equal firokes be augmented, the found
will be fironger, and the tone may be changed.
For example, if the force of the firoke be doti
bled, it will produce a found doubly ftrong ; and
if the tone of the former was an o@tave, that of
the latter will be doubly g
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May not elaftic bodies, when fet a vibrating
by a fingle ftroke, be regarded as bodies whofe
figure and length precifely determine the force
of the ftroke, and limit it to the produion of
a certain found only? If one firoke on a bell
have only half the force of another, it will not
be heard at fo great a diftance, but it will fill
produce the fame tone. It is the fame with the
firing of an infrument; the fame length gives
alveays the fame tone.  Should not this lead us
to think, that, in the explication of the produc-
tion of different tones by the greater or fmallex
number of vibrations alone, we miftake the ef-
fec for the caufe ? For, the vibrations of fono-
rous bodies being nothing  elfe than what is
produced in non-elaftic bodies by a frequent
repetition of equal firokes, a greater or leffer
number of vibrations {hould have no more
influence, with regard to tones, than the quickér
or flower repetition of ftrokes made upon bo-
dies which do not vibrate. Now, this quicker
or flower repetition_of frokes produces no
change ; neither ought the frequency of vibra-
tions; and the tone, which, in the firft cafe,
depends upon the force of the firoke, depends,
in the fecond ‘cafe, upon the volume of the
fonorous body. If it be double the thick=

nefs, and of the fame length, or double the
length, and of the fame thicknefs, the gravity
of the one will be double, in the fame man~
ner as the tone of a non-elaftic body is doubly

grave,
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grave, when firuck with a double weight or
force.

If we firike a body incapable of vibrating,
with a double force, or a double mafs of matter,
it will produce a found doubly grave, or an oc~
tave lower ; for it is the fame thing as if we
ftruck with two equal maffes inftead of one of
them, which would neceffarily double the in=
tenfity of the found. Suppofe, then, that two
non-elaftic bodies are ftruck, the one with a
fingle mafs, the other with two, each of them
equal to the firft ; a found would be produced
by the firft body, whofe intenfity would be only
one-half of that produced by the fecond.  But,
if we ftrike one, of thefe bodies with two maffes,
and the other with three; in this cafe, the firlt
body would produce 2 found, the intenfity of
which would be one-third lefs than that pro-
duced by the fecond. In the fame manner, if
we frike the one body with three equal mafles,
and the ‘other with four, the former will pro=-
duce a found, the intenfity of which will be one~
fourth lefs than that produced by the 1J(lL
Now, in ing numbers, we

them moft eafily in the pupumons of one to

two, one to three, one to four, &e. nd, of
all the proportions comprehended betircenithd
fingle and the double, thofe which we perccive
with the greateft fa are tw e, three
to two, four to t
of founds, the o€

Thus, in judging
efponds beft with the
original
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original found, then the fifth; and then the
fourth ; becaufe thefe founds are in the above
1ropom0n For, if we fuppofe n,n fmall
bones of (hc car to be hard u

by one of them to 1Lern n fandard, lf the other
founds wete produced by mafles that were pro=
portioned to the firft, as 1to 2, 2 to 3, or 3 to
43 becaufe thefe are the proportions which the
mind recognifes with the greateft facilitys
Thaus, in wnﬁdm% found as.a fenfation, the
pleafue arifing from harmony appeas to confif

in the proportion between the fundamental
found and the others by which it is fuceecded.
If thefe other founds meafure exa@ly the fun-
damental found, they will be always harmoni

ous and agreeable; but, if they are incommen~
furable, they will be harth and difcordant.

It may be afked, why fhould one proportion,
when it is exac, be more agreeable than ano-
ther, which s lefs exa@? L anfwer, that the caule
of pleafure originates from this juftnefs of pro-
portion for, whenever our fenfes are aced up=
on in this manner, an cable fenfation is the
refult; and difproj tion;ion sthe ,conTay 18
always difagreeable. We may recolle@ what
w id concerning the blind who receiv=

ed his fight from the dexterity of Mr. Cheffel-
den. When he began to ¢ .:u!;xr objets were
more agreeable'to him th; thofe which were
sough and irregulat. It s, the
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able, that the idea of beauty, and the pleas
fing fenfations we receive by the eye, originate
from regularity and proportion. It is the fame
with the fenfe of touching: Smooth, round,
and uniform bodies, afford us more pleafure than
thofe which are rough and unequal. Thus the
pleafure arifing from the fenfe of touching, as
well as from that of feeing, is founded in the
proportion of obje@ts. Why, therefore, fhould
not the pleafures of the ear proceed from the
proportion of founds ?

Sound, like light, is not only propagated at a
diftance, but is capable of being reflected. The
laws which regulate the refle@ion of found ate
not irdeed fo well underftood. ~All we know

¢ed when its motion is in=

terrupts v hare ies : A mountain, a houfe,
1, and fometimes fo perfely,
that we im from a dire@ion
oppofite to that of its original motion. Smooth
concave furfaces. alts, hollow rocks, &,
diftin& echoes. The internal

© s fitted for reflecting found

e€ manner. It is hollowed out

temporal bone, like a

cavity founds are re-

ed and articulated; th ion of found:
i h of the lamina

awall, refle@

peat
excit

h are communicated to the
membranot 15 and this meme
branous part 1 expanfion of the auditory

nerve,
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nerve, which conveys thefe differenit vibrations
to the mind.  As the offeous parts are folid and
infenfible, they can reccive and refle founds
only ; the nerves alone are capable of produc=
ing fenfation. Nowy in the organ of hearing,
the only nervous part is a portion of the fpiral
lamina ; all the reft is folid; and hence I have
made this part the immediate organ of hearing;
which may be further proved by the following
reflections.

The external ear is only an acceflory to the
internal. Its concave windings may augment
the quantity of found; but we can hear very
well without the external ears, as appears from
dogs and other animals, which have had thefe
organs cut off. The membrane of the tympanum
is not more effential to the perception of found
than the external ear ; for many perfons have
heard diftin@ly after this membrane was either
entirely or partly deftroyed. Some perfons can
make the fmoke of tobacco, filk cords, lead
plates, & pafs from the mouth to the ear, and
yet they hear as well as other men. Neither do
the fmall bones of the ear feem to be effential to
hearing. It has frequently happened, that thefe
bones have been carious, and have even come
aut of the ear, without deftroying the fenfe of
hearing. Befides, birds have no fuch bones; and
yet they have moft delicate cars. The femicir-
cular canals appear to be more neceffary. They
are a kind of winding tubes in the os petrofum,

VOL. III. c that
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that feem to direét and condu@ the fonorous
pasticles to the membranous part of the cochlea,
upon which found adts, and the fenfation of it
s produced.

Deafuefs is incident to old age; becaufe the
denfity of the membranous part of the lamina
of the cochlea augments in proportion as we
advance in years. When this part becomes too
folid, the perfon grows dull of heafing; and
when it is entirely offified, deafnefs is the con=
foquence; becaufe there is no longer any fenfible
part of the organ capable to tranfmit the fenfa~
tion of found to the mind. A deafnefs proceed-
ing from this caufe is incurable. But, when it
proceeds from a faffing of the auditory canal
with wax, or other viféid matter, it may be re=

moved by fyringing, or even by inftruments.
We may eafily afeertain whether deafnefs be
occafioned by any external or internal caufe,
by putting a repeating watch into the perfon’s
mouth,  If he hears it ftrike, he may be affured
that his deafnefs is effeted by an external caufe,
and that it, in fome meafure, admits of a re-

medy
I have often remarked, that men who have
unmufical ears, and bad voices, hear better with
the one ear than wi r. 1 formerly
obferved, that fquint ccafioned by an
inequality of fivength in the eyes: A perfon
who fquints fees not fo far with the diftorted eye
as with the other, ~ From this a y T was led
[
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to make fome experiments on men who fung
falfely ; and I uniformly found that they heard
better with the one ear than with the other.
Through each ear they receive a diffierent fen-
fation, which produces a difcordance in the to=
tal refult; and thus, by always hearing falfe,
they neceffarily fing falfe, without' perceiving
any defect. Perfons of this kind are likewife
often deceived as to the quarter from which a
found comes. If their beft ear be the right one,
founds will more frequently feem to proceed
from the right than from the left. I fpeak here
of fuch perfons only as are born with this im-
perfecion; for, though a man advanced in life
may, by accident, have one ear duller than ano-
ther ; yet, as he was formerly in the habit of
recciving juft perceptions of found, neither his
ear nor his voice will be affeted by the change.

Trumpets or funnels employed to affift the
hearing, anfwer the fame end as convex glaffes
to old or decayed eyes. The parts neceffary to
hearing, as well as thofe neceffary to vifion, be=
come blunt and infenfible with age; and, there-
fore, each of them equally requires the affiftance
of art to augment the quantity of the medium
through which their peculiar fenfations are tranf-
mitted. Trumpets for facilitating hearing might
be rendered as extenfively ufeful to the ear, as
telefcopes are to the eye; but thefe trumpets
could not be employed with advantage, except
in folitary and filent places ; for neighbouring

c2 founds
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founds are uniformly collected and blended with
thofe at a diftance, and produce in the ear no-
thing but a confufed noife.

The fenfe of hearing is of more importance
to man than to any other animal. In the latter,
it s only a paffive quality of receiving impref
fions from diftant objects; but, in man, it is not
only a paffive quality, but becomes a@ive by the
ufe of fpeech. It is by this fenfe that we are
enabled to carry on the bufinefs of fociety, and
to form a mutual communication of our fenti~
ments. The organs of the voice would be en-
tirely ufelefs, if they were not excited to motion
by the fenfe of hearing. A man deaf from his
birth is neceffarily dumb, and has no idea of
abftraé and general knowledge. 'We muft not
omit, in this place, a fingular account of a man
who, for the firft time, fuddenly acquired the ufe
of hearing, when he was at the age of 24 years.
His hiftory, of which the following is an
abridgement, is recorded in the Memoirs of the
French Academy *.

¢ A young man, of the town of Chartres

aged about 24, who had been deaf from his

birth, began, all at once, to fpeak, to the utter
aftonifhment of all who knew him. He in-
formed his friends, that, for three or four
months before, he had heard the found of
bells ; and that he was extremely furprifed at
this new and unknown fenfation, Some time
* Année 1703, p. 18,
G ¢ after,
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after, a kind of humour iffued from his left
ear, and then he heard diftin@ly with both.
During thefe three or four months, he liftened
to- every thing; and, without attempting to
fpeak aloud, he accuftomed himfelf to utter
fofily the words fpoken by others. He la=
boured hard in acquiring the pronunciation
of words, and in learning the ideas annexed to
them. At length, thinking himfelf qualified
to break filence, he declared that he could
fpeak, though ftill imperfe@ly. Soon after,
he was interrogated by fome able divines con=
cerning his former condition. The principal
queftions turned upon God, the foul, and
moral good and evil. But of thefe fubjeds
he feemed not to have the fmalleft coricep=
tion. Though he was born of Catholic pa*
rents, attended mafs, was infiruced to make
the fign of the crofs, and to aflume all the
external marks of devotion, he comprehend=
ed nothing of their real intention. - He had
formed no diftind idea of death ; and exifted
purcly in an animal flate. Wholly occupied
with fenfible obje@s, and with the few ideas
he had acquired by the eye, he drew no con=
clufions from them. He did not want parts;
but the underflanding of a man, when de-
prived of - the iritereourfe ‘of fociety, has fo
little exercife of cultivation, that he never
thinks but when fenfible obje&s obtrude them=
felves on his mind.  The gréat fourse’ of
“h
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¢ human ideas arifes from the reciprocal inter-
< courfe of focicty.”

It is pofTible, however, to communicate: ideas
to deaf men, and to give them precife notions
of general truths, by writing and by figns. A
man deaf from his birth may be taught to read,
to write, to communicate even the moft com-
plicated ideas, and to underftand words by the
‘tnotions of the lips. Nothing can be a ftronger
proof of the great refemblance between the dif-
ferent fenfes, and how far one may fupply the
place of another.

On this fubjed, it may not be improper to
relate a fadt, of which I was an eye-witnefs.
M. Rodrigue Pereire, a native of Portugal, hav-
ing long ftudied the moft effectual methods of
teaching the ufe of language to the deaf and
dumb, brought a young man to my houfe, aged
about 19, who had been deaf from his birth.
M. Pereire undertook to learn him to fpeak,
read, &c. At the end of four months, the young
man could pronounce fyllables and words ; and,
after ten months, he knew, and could pronounce
about 1300 words. His education, {o happily
commenced, was interrupted, for nine'months,
by the abfence of his mafter, who then found
that the young man had forgot a great part

of what he had formerly learned.  His pro-
nunciation was extremely bad, and ‘moft of
his words had efcaped his memory, = M. Pe-
reire renewed his inftruions in the month ‘of

February
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February 1748, and from that time has never
lefc him, (June 1749). This young man was
prefented before one of the meetings of the
French Academy, where feveral queftions were
put to him in writing. His, replies, which he
made both in writing and in words, were ex-
tremely difin€t.  But his pronunciation was
flow, and the tone of his voice was harfh. Thefe
defedts, however, were unavoidable ; for it is
by imitation alone that we bring our organs
gradually to form precife and well aticulated
founds: But a deaf man cannot imitate what
he does not hear. The fhortnefs of the time
employed by the mafter, and the furprifing pro-
grels of the pupil, who was not deficient in
ability, fully evince that perfons born deaf and
dumb may, by the affiftance of art, be taught
to hold intercourfe with fociety ; for I am per-
fuaded, that, if this man had begun to be in-
fructed at the age of feven or eight, he would
have attained 25 many ideas as mankind gene-
rally poffefs %

* This conjeRure s now fully verified by the labours of the
fngenious Mr. Ba atowoop of Edinburgh, who has, for many
years, tavghey in his academy, great numbers of pupils, who
had been born deaf, 0 fpeak, to read, (o converfe by obfer
che morions of other mens lips, snd to underfiand grammat,
morals, seligion, -and evea the mofl abRead fciences.
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