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PREFACE.

AwaRe that the public generally have no knowledge that many who
are deaf may be restored to their former hearing, by a scientific and
appropriate treatment, we have been induced, for the benefit of this in-
teresting and forlorn class of society, to publish seventyseven striking
cases of persons generally known, which will carry conviction of this
fact to their minds ; and because we conceive, also, as our celebrated
Dr. Benjamin Rush used to say, *‘that whatever has a tendency to
lessen the sum of human misery, ought to be published and placed
within the reach of the distressed.”

Who now can doubt, after the experience we have had, that a com-
plete cure is possible in more than one half of the cases, skilfully treat-
ed after the present improved methods? Who can now doubt that we
have, in the course of two or three years, restored to society and useful-
ness, more than NINETY individuals? Let those who yet may question
the possibility of restoring the deaf to their hearing, read some of the
following cases, especially those marked by a star, and then, should
they be incredulous as to the efficacy of medieal science, should there
yet be a sceptic to convince, we will, for the present, only say, that
we are now treating individuals, whose cases shall come before the
public in such an authoritative shape as to anticipate and remove every
objection, and enforce conviction on the most sceptical mind.

The number of the deaf who have consulted us during the space of
two or three years, has amounted to more than ONE HUNDRED aND
rHIRTY, out of which number NINETY-SEVEN were treated—sEVENTY-
sgven of whom were cured, and thirty greatly improved. Of those
completely cured, there were many who were pronounced by eminent
professional men as incurable, and had thus been consigned to efernal
deafness and silence. Several would have been idiofic during the re-
mainder of their lives, while now they are intelligent and useful mem-
bers of society. We shall instance the cases of young Beauregard,
Miss Camm, Miss E. Coyles, &e., all related in full in the following

S.
pa'gl?hiu happy result we obtained previously to our late visit to Europe
(whither we went purely for information on this obscure subject) when
we had had no other opportunity than our own observation to instruet
us in the arduous task of curing the diseases of the organ of hearing.

Our late travels and residence in Europe, have been a great source
of improvement, through the kindness of Dr. Deleau, of Paris, who
afforded us many opportunities to become acquainted with his method
of treatment, according to the infinite number of cases that his daily



v PREFACE.

practice brings within his observation. Dr. Deleau is the only medi-
cal man who has, of late, advanced, in Europe, this department of the
healing art, and improved several processes of medicine, applicable to
the cure of deafness. To him we are indebted for much information,
and we are pleased and proud thus to acknowledge our gratitude, and
testify to his superior talent as an aurist.

We have in our country celebrated occurists, Accoucheurs, and in
our friend Dr. Samuel Jackson, a justly celebrated Pulmonist, who has
treated with so much success the fatal diseases of the lungs; but still,
we have as yet no avriste who have made the study of the diseases of
the Ear their principal pursuit. Why should this neglect exist with
respect to this most essential organ? Is the sense of hearing less im-
portant than the visual, in the relations of man to society, or with
himself, in the benefits to be derived through the best method of im-
proving the mind, namely, orel instruction ?

The loss of sight has for its consequence that of perceiving distant
objects and that of colours generally. The blind is nevertheless cheer-
ful and happy in the society of his friends, and he can, in many in-
stances, arrive at astonishing degrees of perfection of touch and deli-
cacy or nicety of hearing, so as to diseriminate the distance of bodies,
and be able to avoid them as if they were visible to them ; while he who
is deaf is completely cut off from society, and only communieates, if
he be an educated deaf and dumb person, with those who have learnt
his symbolical language, who, by the by, are as rare as those who
speak the latin language. But should he be deaf without even this
means of communication, as is generally the case with those who have
become so since their adolescence, then they want even this link of
connection with society, and they become perfectly senseless statues.
They are unhappy, and suspicious of every one about them ; they look
at every thing ; watch every motion of the body, and movement of the
lips, without understanding any thing, which only irritates them the
more by leaving their curiosity ungratified, and by making them the
more aware, at every moment, of their severed state, and of their forlorn
condition, which tends to produce that habitual state of sad melancholy,
and, in many, stupidity, so generally observable.

There is no case, as with the blind, in which their state is sweeten-
ed by society, or even by inanimate surrounding objects; for the loss
of the sweet melody of friendly speech; of cheerful eonversation ; of
the pleasurable sensations to be derived from the simple *‘concord of
sweet sounds ;”” every one of which are far more caleulated to produce
expansive and joyful sensations, than the mere harmony of colours, and
are far greater losses to the deaf than the blind. Look at the cheerful-
ness of the blind, and compare it with the sober, grave, uncommunica-
tive demeanour of the deaf, and at once you will be able to appreciate
the lesser loss of these organs in the former than in the latter.

Congenital malformation of the organs of hearing is not more fre-
quent than that of the eye, or any other organ. It is a general, but
erroneous and fatal mistake, to suppose that the contrary is the case, and
that this state is irremediable. This conclusion has been adopted sim-
ply because this organ is farther removed from the everyday observa-
tion of the great mass of individuals—because the laws of the propaga-
tion of sounds, or the science of acoustics are not so well known as
those of light, or the science of optics. The laws of the propagation
of sound are rather obscure when inert matter is concerned ; but when
they are applied to animate beings, such as our organs of hearing (the
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only part of our bodies that is sensible to the undulations of the am-
bient air, and can apprehend sounds) then the greatest confusion exists,
and it requires a vast and comprehensive mind, constantly bent on these
subjects, to seize the thread of this new labyrinth, to extricate oneself
from this maze of difficulties. Then, when we review the immense
number of causes calculated to affect this organ (which are not less than
seventy, direclly or indirecﬂ}r} and that, too, so small a number of
physicians have bestowed, on the diseases of the ear, any portion of
their time, and that none, as yet, in this country, have consecrated to its
study and advancement, the whole of their mental powers, it is not to
be wondered at, that so few should ever have been cured, that the pa-
tients should have been discouraged, and that we should now have so
great a proportion of deaf persons in our community.

Many are supposed entirely deaf who could, with a fit treatment, be
more or less restored to their hearing. Dr. Itard,* in a memoir to the
Minister of the Interior, states, that absolute deafness is comparatively
rare, and that not more than onefifth of the cases of deafness and dumb-
ness, which have come before him, have presented a state of total de-
privation of the sense of hearing. It is eruel and inhuman to condemn
an individual to remain forever deaf and dumb, before some attempts
at least be first made to cure, or at least to improve him. We ought
not to deem a patient incurable, and subject him to all the consequences
of such deadly decision, before being submitted to a rational mode of
treatment. It is erroneous to suppose that every congenital deafness
proceeds from malformation of the organ, or from a complete paralysis
of the auditory nerves, and, in so doing, pronounce the deafness as in-
curable, and every attempt to restore it as fallacious and nugatory.

Many persons who should have had our experience in the treatment
of the diseases which produce deafness, would think themselves autho-
rised to speak dogmatically and with prolixity on their superior treat-
ment of these affections; but desiring to be sure of what we might
assert rather than to be considered the first who did assert it, we wish,
before publishing any one treatment for any given disease, to have all
the physical and moral certitude that such cases may be capable of, so
as not to have to unsay hereafter (as many are obliged to do) what we
may have asserted at present. 'We, therefore, abstain from drawing any
positive conclusion as yet, or hasfy general principles from what we
consider to be yet too small a number of facts for generalization. How-
ever, we give the facts themselves, and they, after all, are the most im-
portant part. The object of the science of medicine is to cure human
infirmities ; if we have attained this end, the cases here recorded will,
we hope, testify to the truth of our assertion.

# Dr. Itawp is the medical gentleman who has the superintendence of the
Deaf and Dumb Institution of Paris, and who has written the best classical
medical book on the diseases of the organ of hearing.
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Light, and heat which generally accompanies i, is one of the most
indispensably necessary elements to the existence of man; and this ma-
terially helps to produce those physical and moral differences. But
the one which is the subject of our present investigation is sound.

It gives rise to the sensation of hearing, without which the ear would
be useless. This latter agent, unlike the former, is not indispensably
necessary to our growth, health, and, indeed, existence, but is merely
the means of procuring us some of the most lively, pleasing, and de-
lightful sensations—that of furnishing us with the quickest means of
intercourse with our fellow beings, and, perhaps, that which assists us
most in enlarging and expanding our intelligence, by the use of oral
and written languages.

This organ—the ear—is first observed in the animal series to be-
come gradually simpler and simpler in its structure: and it ulti-
mately disappears before any other organ of sense, as we descend the
scale of beings, from man to the lower animals : therefore it presents
itself in a nobler point of view.

The reason why this occurs may be easily elucidated. It is because
these animals were not intended, by their structure, to live in society ;
consequently, this sense would have been supernumerary and useless;
for hearing 1s the most sociable of the senses.

The nervous system is entrusted with the power of regulating and
supporting the vital energies—indeed, we may say, it is life itself—for,
without it, life no longer exists, as we see it exemplified in the vege-
table kingdom, which is organized, but, to speak with propriety,
no life. In fact, this system is the mystery of our being or organiza-
tion—so that life may be, indeed, called a mystery ; for he is in error,
who considers life to consist of the dull commonplace deeds that en-
gross every moment of the horde of mankind : that is not life.  Life,
to them, consits in having a pretty domicile, extensive t{:lea.aure grounds,
and in the intoxicating infatuation of accumulating and hoarding metals
of the greatest specific gravity,

“ So much trash as may be grasped thus !"—SHAKSPEARE.

But life—intellectual life—the life of the man who looks not on these
fleeting dreams of happiness with eager eye—that life which struggles
with the little shell of clay that incases it—coming, it knows not whenece,
going, it knows not where ; forming the mystery of the past, and that
of the future encircled with eternity and boundless space; this life is
full of mystery, and joy, and celestial glory, that the abject creatures
of the dust can never know.

Not only is the exercise of the mind in the production of thought
wonderful, but the simple act of walking, the result of volition caused
by the nervous system, is an object of astonishment.

Suppose we were brought into existence in the full maturity of all our
faculties ; if time had not rendered our sensations obtuse, so as to perform
many funetions, with scarcely any consciousness of the action, we should
feel the same strange and thrilling doubt, as does the untaught infant,
when we made a step, for the first time, whether another would follow.
We would pause with awe at every step, and wonder at what now is
a familiar action, performed with careless confidence of its happy result.
For whe can acquire any knowledge of the mysterious connection be-
tween mind and body, or between the invisible and tangible frame?

Hence, we have authors who write and talk largely and wnintelli-
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comforts, and our means of preservation and sensual enjoyment, the
only privileges we possessed over the ofher animals, conferred on us
by these faculties, we should, after all, have not much to boast of.
But, on the contrary, we know, and we are conscious of wants and
cravings, in which the senses have very little part ; of a series of pains
and pleasures totally distinct in kind from any which the infliction of
corporeal sufferings, or of ungratified bodily appetites have afforded us.
These hold a much higher rank, and are more deserving our at-
tention. ;

We remember Napoleon’s reflection on Sir Hudson Lowe. * This
man believes me a horse, which, when well fed, has all his wants
satisfied ; this man has no idea of moral wanis.”” These reflections
were made when the bust of his son, sent to him by an TItalian artist,
was, by the order of that infamous and barbarous governor, thrown
into the ocean.

Besides the pleasures of imagination and social converse, we are
speculative beings. We do not solely contemplate this harmonious
universe so far as it is subservient to our comforis, but for the higher
order of gratification resulting from its contemplation ; because it is a
most beautifully disposed system, ruled by order, and planned by fore-
sight and wisdom.

Some of the wonders of the creation we are able rudely to imitate,
when we understand them ; others, although not beyond our compre-
hension as to the nature of the contrivance, are still beyond our power
of 1mitation.

The farther we inquire, and the wider we extend our sphere of ob-
servation, the greater is the number of new objects for our consideration,
which increase, abound, and thicken around us: and as the study of
one object the better prepares us to understand and appreciate others ;
so improvement follows on improvement, wonder on wonder, till our
faculties become bewildered in admiration, and our intellect despairs of
ever arriving at the end.

“ When, from external objecis, man turns his view upon himself—
on his own vital and intellectual faculties—he finds that he possesses a
power of examining and analyzing his own nature to a certain extent,
but no farther.” -

In his corporeal frame he is sensible of a power to communicate a
certain moderate amount of motion to himself and other objects; that
this power depends on his will, and that its exertion can be suspended
or increased at pleasure within certain limits ; but Aow his will acts on
his limbs, he has no consciousness; and whence he derives the power
he thus exercises, there is nothing to assure him, however he may de-
sire to know.

His senses, too, inform him of a multitude of particulars respecting
the external world, and he perceives an apparatus, by which impres-
sions from without may be transmitted, as a sort of signal, to the in-
terior of his person, and alternately to his brain, wherein he is ob-
scurely sensible that the thinking, feeling, reasoning being, he calls
himsei;", more especially resides.

When he contemplates, still more attentively, the thoughts, acts, and
passions of this, his senfient, intelligent self, he finds, indeed, that he
can remember, and by the aid of memory, can compare and discrimi-
nate, can judge and rquﬂlvei and, above all, that he is irresistibly im-
pelled, from a perception of any phenomenon without or within him,
to infer the existence of something prior, which stands to it in the re-
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and serutiny. So much the better! They require to be combatted to
give to them more positive proofs, and place them on a firmer founda-
tion. For, it is from the shock of minds, as from the attrition of peb-
bles, that light issues. i

From such a contention, ultimately, truth and genius, in spite of
opposition and envy, will always arise, and ride triumphant. So that
now seience is not a chaos of uncertainties, obscurities, and vanities,

Truth remains unchanged, is verified every day, and is immortal,
like its supreme author. If the explanations of vain man perish with
his mortal frame, they are like the autumnal falling foliage, but loaded
with the sweetest fruit. As witty La Fontaine says :—

¢ Laissez dire les sots, le Savoir a son prix.”

But to return from this digression.

By the organs of the senses, we mean the particular organs with
which nature has endowed us, for the purpose of communicating im-
pressions, and producing sensations, by the help of which the mind
acquires the knowledge of bodies, and of their properties.

These sensations are either produced by the objects which surround
us, or by a part of our body itself.

The organs of sense vary as to number and in point of delicacy,
correctness, or aptness in different animals; and their united power
fixes alone the amount of that knowledge of the universe which we
can acquire. ‘The number, development, and perfection of these in-
struments, are, in the animal series, the measure, to a certain extent,
of the faculties of animals ; and it is by their particular modifications, in
different animals, that many of the various characteristics and degrees
of educability are produced; and that their habits, so different in the
animal creation, are attributive.

In man, these senses are feeling, or touch, taste, smell, sight, and
hearing.

Before entering on the explanation of the organs of hearing, we shall
first preface it by some general remarks applicable to all the senses.

First, These organs are all placed at the periphery, or near the ex-
ternal surface of the body, and have here their entrance. By this ar-
rangement they are best sitnated to receive their peculiar stimulus or
element, necessary to free and healthy exercise of their function, in a
mediate contact with them, as light with the eye, and sound with the ear.

Secondly, The organs of sense are either symmetrical, that is, form-
ed of two similar halves, or double. The skin, the tongue, and nose,
are of the first kind; the ear and eye, of the second. Thus the whole
body being considered as the organ of feeling, may be divided into two
symmetrical halves; the two hands, the active organs of this sense,
being the periphery of the organ.

The tongue, although a whole, is composed of two fleshy masses,
and is, as in the case of the nose, divided by a middle partition, form-
ing two symmetrical organs united in one.

It is a lJaw of the formation of animals, that the nearer the organs are
to the medial line, the more they have a tendency to run into each other,
and to form one single organ.

Even the single organs of nutrition and secretion do not depart from
this rule. The larynx and trache ; the @sophagus ; the stomach and
bowels ; the pancreas ; the bladder, &e, are of this number.

There seems, however, to exist an exception to this rule, and this is,
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with respect to the liver and spleen, which, although apparently single
and distinet, are not placed on the medial line. ey appear so in the
adult, but in the fetus and child, they are nearly in the medial line, and
follow the rule of single organs.

The other organs of sense—the eyes and ears—are symmetrical and
double, and somewhat removed from the medial line.

Both the symmetrical and double organs receive a symmetrical pair
of nerves, one being distributed to the left half of the organ, and the
other diffused over the right part of the same organ; in this manner
each half receives from its side a distinet nerve for its special sensation.

From this anatomiecal structure, it follows that one side or half of
these double organs may be partially or entirely lost without the other
suffering in the least i its functions. So that one half of the body may
lose its power of receiving impressions and conveying sensations, while
the other retains it, even to an exquisite nicety ; one half of the tongue
may lose the power of tasting or of motion, and one nostril, that of di
criminating odours, without the fellow-half of the same organ being in
the least impaired from this circumstance.

From the same law of formation, another rule may be derived, namely,
that those organs of sense, which are almost one and the same organ—
as the tongue—are not only nearest to the medial line, but are those
organs of sense more particularly destined for, and subservient to, the
single organs of nutrition. Thus, of the five organs of sense, those of
taste and smell, which are on this medial line, are the doorkeepers of nu-
trition; while those of sight, hearing, and touch, which are most re-
moved from this medial line, are intended, more particularly, for the
purpose of keeping us in constant relation with external bodies.

These latter organs seem to be more intimately connected with our
intellectual faculties, although we confess that all contribute to the com-
plete and perfect instruction and diseipline of our mind.

Thirdly, However complicated or simple the organs of sense may
appear, they may be divided into two prineipal parts: First, one nery-
ous, which is the most deeply seated, and which, by the contact of
the external agent or body, develops the impression whence results
the sensation. ‘This is the most important part; for the other may be
partially injured, and still the organ perform its functions to a certain
extent, while, if the nerve be affected, there is an end to the sensation.

The nerves, supplying the organs of sense, proceed from the brain
and medulla oblongata, and are distributed so as to impart to them
their peculiar fitness to receive and convey impressions ; namely, the
optic. nerve, or the nerve of vision, is diffused over the internal part of
the eye, for the purpose of receiving the rays of light and transmitting
the impressions which they produce to the brain. The olfactory nerve
is diffused over the membrane of the nose, to receive the impressions of
odours, and produce smell; the nerves of hearing, or auditory nerves,
are spread into the interior parts of the ear; those of taste, over the
tongue ; and the whole surface of the body has a delicate and extensive
diffusion of nerves which impart sensibility.

Second, The other part is placed in advance of the nerve. It is des-
tined to receive first the external body, and for this reason, it is gene-
rally constructed according to the physical, laws which govern the body
thus to be introduced. Thus, it is evident, that the apparatus in ad-
vance of the optic and auditory nerves, is, in the one, a true optical in-
strument, in the other, an acoustic apparatus, entirely constructed ac-
cording to the physical laws of the propagation of light and sound.
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We shall see that the perfection or extent of power of any one sense
is always in proportion to the structure and more or less perfect com-
bination of these two parts, that is, the proper nerve of the organ, and

the apparatus in advance. : ’ ,
Fourthly, The organs of sense, being the instruments that the mind

uses for acquiring a Lnnwl&dgc of ﬂ].il]gﬂm their OTFans are subordinate
to that of mind, and are therefore under the control of volition. We
find, moreover, that they are furnished with an apparatus of voluntary
muscles, which, at pleasure, expose or approach, and conceal or with-
draw them from the contact or influence of external agents.

Volition, also, seems to exert, erect, or force, the nervous part of the
organ to an active exercise, which augments its perception and action.
This is proved by the greater degree of intensity we experience in a
sensation, whenever that sensation is perceived with volition and at-
tention. A person hard of hearing may hear more distinetly if we ean
fix his attention upon what is to be communicated. This class of per-
20N paﬂiculaﬂ}r illustrate our idea, and, in the course of time, become
so careless about the sounds which strike their anditory nerves, that
their hearing is almost always passive : seldom being able to rouse and
force it to become active, in consequence of the despondency of the
mind, which affects the person thus situated, unwilling even to move, -
think, or will, their organs to hear.

Fifthly, The exercise of these organs may be, as we have already
remarkes{, either passive or active, and in the latter case the organ is
compelled by volition to meet, as it were, the impression, and every-
thing in the organ is put in readiness to welcome it.

e may, therefore, justly conclude, that these organs, dependent on
volition, are susceptible of being improved by education.

The education of these organs is confined to the measure of time and
mode in which we employ them. The just proportion of the exercise
of an organ has the tendency to augment its nutrition and development,
and therefore acqure more volume and precision. It also facilitates and
renders more sure and prompt the movements by which the organ ful-
fils its functions. If exercised too much, it is exhausted and impaired
in a very short time ; if, on the contrary, not sufficiently used, it becomes
imperfect, not exact in the communication of its impressions, and dull ;—
and this deficiency gives to the individual all those characteristics which
belong, more or less, to idiots. Indeed, to this is almost confined all
the secret of educating our senses, and, of course, the improvement
of man.

We believe that the education of these senses, and their degree of
minute and correct observation may be brought to that state of perfec-
tion, which will enable them to appreciate the infinite divisibility of
matter. In a word, we believe their perfectibility to be as infinite as
the divisibility of matter is great, or the combinations of impressions
and volition are endless.

We must earefully diseriminate, however, with reference to their ser-
vices, what belongs to the organs alone, from what belongs to, and de-
mands besides, the intervention of the mind. Metaphysicians have
generally neglected this latter intervention, and therefore have ascribed
all to the senses, and thus have exaggerated their true value.

In every organ of sense we must distinguish two kinds of functions.
The one is immediate, which consists in the simple sensation it con-
veys, it being one and the same for each sense; the others mediate or









SENSE OF HEARING.

HearinG is the sense destined to make us acquainted with sounds.
Its study, like that of the sense of sight, is divided into three parts:
namely, 1st, The physical history of sound, or the exterior excitor or
agent which produces the impression ; on this is based the science of
acoustic, which in reality is a part of the science of the motion of bodies.
2nd, The anatomical structure of the organ; and 3d, The mechan-
1sm of hearing.

FIRST=—50UND.

When a body is percussed or struck, there occurs in the molecules
or particles composing it, vibratory motions which gradually diminish
as they extend from one body to another, like the concentric waves
produced by throwing a stone into a collection of water, and at last stop.

These oscillations are immediately experienced by the surrounding
air in contact with the body, and are propagated from stratum to stra-
tum of the atmosphere, to a certain distance; this quivering or vibra-
tion is at last communicated to the ear, and there produces, first an im-
pression, and then a sensation, as we shall see hereafter, which we
call sound or notse. -

In the sense of hearing, the exterior excitant is not then the sonorous
body itself, as in the case of touch ; it is not even one of its integral
molecules, as in the sense of faste and smell ; but it is the air repeating
mertely the vibratory movements which the sonorous body experiences.

There is no doubt that this is the manner in which sound is produced
and propagated ; for we may demonstrate the moleculary oscillations
both to sight and touch, either by striking a bell, or causing a string to
vibrate. These sonorous oscillations are confined to the molecules of
the body—for often a whole body may be put in motion, without, on
that account, any sound being produced ; as, for instance, by letting go,
to their natural elasticity, the branches of a pair of forceps, having pre-
viously approached them near each other.

In every sonorous body, we must especially consider its elasticity
as its moving power. A sonorous body may be elastic by fension :
such bodies, when they have only a liniary direction, are called cords,
as we see in al} stringed instruments ; but when they are spread out into
membranes, they are then called a drum, or a tympanum ; the ear of ani-
mals is of this category. A sonorous body may be also elastic from the
pressure of the air ; such are all wind instruments in which the air is re-
tained a longer or a shorter space of time, according as it leis out the ajr at
one or the other keyhole. Lastly, a body may be sonorous through its
hardness. (The bones in which the ear is lodged are the hardest in the
body.) They may be of different discription ; they may be liniary, like
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metalic rods: or membranous or extended, to which class belongs win-
dowglass, bells, tamblers, &e.

Every thing that compresses the molecules of a body, causes the
vibrations whence results the sound. Inconsequence of their elasticity,
the molecules tend to return to their place and respective relation ; and
in order to resume their primitive station, they undergo a series of os-
cillations, like a pendulum set in motion—at first, very extensive, and
gradually becoming less and less so until they entirely stop. We may,
on the contrary, deaden, or stop the oscillatory movements of bodies,
by placing our hand or a piece of cloth on them.

The harder and the more elastic a body is, the greater the rapidity of
these oscillations. We cannot precisely determine what are the phy-
sical qualities that render bodies sonorous. 'We have reason to suppose
that the qualities just mentioned, are needful, and we know, also, that

nerally, the sound produced by a body is in the same ratio of its

1ardness and elasticity. However, it is as difficult to say positively,
what are the qualities or properties that make a body sapid or odori-
ferous, as to say what makes a body sonorous.

But these vibrations or oscillations, whence results sound, are sus-
ceptible of great differences with respeet to extent and number, in a
given time, or their rapidity.

On these differences depend two of the particular qualities of sound
—strength and fone—and on which, :’mu:lnaﬂdliI music is based as a science.

1st, Strength.—The strength or weakness of a sound depends upon
the extent of the oscillations that the molecules of sonorous bodies ex-
perience. A sound is said to be strong or loud when these oscillations
are extensive, and feeble or weak if the contrary occurs.

This is exemplified by a violin’s string; in this we perceive that the
sound becomes feebler in the same degree as the amplitude of its oscil-
lations diminish. There is no end to the different degrees of feebleness
or sirength of sounds.

2nd, Tone.—The tone of a sound is, on the contrary, owing to the
rapidity of the oscillations, and to their number-in a given time, what-
ever may be the extent of these oscillations ; in other words, the feeble-
ness or strength of the sound.

If we suppose a wheel striking on a quill as it turns, by moving it
slowly we shall hear every stroke, but if turned fast, we shall hear a
continuous sound which is the tone; and as the wheel is turned with
different degrees of velocity we shall produce different fones.

The same is the case with respect to a violin's string, and which will
yield, when touched, its tone, according to the degree of foree with
which the bow is carried over it.

'The timbre, as we shall see, is peculiar to the quality of the sonorous
body, and has nothing to do with the rapidity or extent of the oscilla-
tions of bodies. This quality enable us to distinguish the sound of a
Piﬂ'ﬂﬂ of copper from a silver GI.'IE... s A

The tone is said to be grave, if the oscillations have but litile rapi-
‘dit}r, and their number small in a given time: it is sharp or acute under
contrary circumstances. ol :

Every kind of movement possible is either straight, curviline, or
vibratory. This last kind of movement when sufficiently strong and
sufficiently quick to act on our auditory organs, constitute a sound.

The gravest sound we can appreciate, is that which results from
thirty-two vibrations in a second of time; and the most acute or sharp
sound is that which results from 8,192 in the same space of time.
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All the appreciable fones are within these extremes : below and above
them, what we hear is mere noise. There is, in fact, this difference
between sound and noise: the first is produced by permanent and re-
gular oscillations that the ear is fully able to appreciate ; while the se-
cond is the result of undulations which are irregular, not permanent:
formed of 2 multitude of confused sounds, which, therefore, have no dis-
tinctness, and which the ear cannot appreciate, The most untutored
ear can distinguish noise from musical sound: in faet, we know rather
what noise is not, than what itis. Its analysis is next to impossible.
To analyse, for instance, the hum of a crowded assembly and wish to
discriminate the quality of sound emitted by every individual voice,
would be as difficult a task as to analyse a heterogeneous mass com-
posed of substances in different proportions. While, on the contrary,
musical sounds may be distinctly apprehended, although the individuals
singing may be many; still an exercised ear will be able to aseribe to
each the sound that he emits. This is exemplified in a musician being
able to detect, in a large and numerous orchestra, an instrument or
voice playing or singing out of tune. In the same manner it would be
comparatively easier for a chemist to analyse a compound body in
which the proportion of each substance should be previously known as
to its harmonious component parts.

Understanding now, that all continued uniform sounds are produced
by a repetition of similar beats or vibrations, we easily perceive that
in the series from grave to sharp, there must be such as, with respect to
the number of beats in a given time, are related to each other as 1, 2,
3, 4, &ec.; or, which is the same thing, as 10, 20, 30, 40, &c. Now,
as between two sounds, one of which has 20 beats, while another has
10, there must be a coincidence at every second beat of the quicker, or
the one striking 20.—And between sounds whose beats are to each
other as 30 to 40, there must be a coincidence at every third beat of
the quicker.

We should naturally expect the ear to be differently affected by such
correspondence, than when the coincidence is either less frequent or is
irregular. Accordingly we find that all sounds which have simple re-
lation to each other, are remarkably agreeable to the ear, either when
heard together, or in close succession; while those in which the coin-
cident beats are farther apart or meet irregularly, are heard with indif-
ference, or are felt to be positively harsh and disagreeable. In fact
these latter combinations of beats approach more to the character of me-
thodical noise than music.

The most siriking and prominent character of the musical produe-
tions of the German school of the present times, is the continual recur-
rence of these far fetched sounds, unpleasant to the ear; while the cha-
racter of the productions of the Italian school is those nice and delicate
near coincidences of sounds most pleasing to our ear, by disearding e
discordant combination. The latter, generally, take the ear and the soul
for the guide of their composition, while the former follow the dry rules
of a science, which being intended to please the ear, merely satisfy the
mind of the composer, and not the generality of hearers. Hence, many
of the German school find fault with Italian musie and affirm it not to be
scientific, as though the perfection of the combination of sounds was not
to please the ear, but to produce a harsh and shocking coincidence.
We might just as well ecall the perfection of painting the school that

should teach, that the more the colours are glaringly in o position to
each other, the greater the effect must be, and the greater the pleasure
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of visual sensations. But, we will ask, does nature produce these
glaring oppositions ? She seldom indulges in glaring oppositions or rapid
transitions from one thing to another. Examine the most brilliant
flower, or insect, or bird, or sky, or even the iris, and you will see
that nature does not pass suddenly from one colour to another, but
melts, so to say, two or three hues together to form a neutral one. If
the parrot seems to form an exception, with respeect to the hues of its
plumage, he is also preéminently distinguished for the harshness of his
notes, -

The Ahum of the woods, which is the rainbow of sound, and the
“Eolian harp, the Newtonian prism of sound, do they produce these
discordant and harsh notes ? On the contrary, they create the most pleas-
ing combination and succession of harmonious vibrations that the ear
has ever listened to, or fancy, perhaps, conceived.

After a pause, this fairy harp is often heard beginning with a low and
solemn note, like the bass of distant musie in the sky ; the sound then
swells as if approaching, and other tones break forth, mingling with
the first and with each other in sweet concord and harmony. In the
combined and various strain, sometimes one clear note predominates
and sometimes another, as if single musicians alternately led the band,
as is the case in an orchestra in which various instruments sing suc-
cessively parts of a melody or the same melody, while the remainder
of the orchestra is subdued into an accompaniment ; and thus the @rial
concert often seems to approach, and again recede, until, with the un-
equal breeze, it dies away, and all is hushed again. This is the music
of nature. There is also music in the songsters of the grove ; there is
music in the rustling of leaves, in the humming of insects, the murmur
of streams, the crash of water falls, and the roar of the tempestuous
ocean. The voices of many animals, and of man especially, are capa-
ble of producing by speech, or modulated sounds, the music of nature.

We spoke just now of neutral colours, the production of nature;
there is, also, a sort of neufral sound, and this is produced by the co-
incidence or double pulsations of any two concordant sounds becoming
the element of a third sound, which is always with them, and is called
the grave harmonic. 'This is exemplified by the ringing of two bells.

Although all the comparable musical sounds be included as a mean
term, between these two extremes, 32 and 8192 vibrations, neverthe-
less the most delicate ear cannot appreciate them all ; the more delicate
inflections or modulations escape the apprehension of our hearing ; and
the number of intermediate tones between the gravest and the most acute,
15 not so great as one might be disposed to think. This extent con-
tains about eight octaves, in each of which there are seven intervals,
notes, or sounds, designated, at first, by the letters of the alphabet, to
which, afterwards, the well known names of do, re, mi, fa, sol, la, si,
has been given, and which constitute what is called a gamut. The
human voice has been taken as the standard or measure to form the
octave, and that is, where the voice seems to break in its ascension from
the grave to the highest uttered note at one breath. The divers instru-
ments of an orchestra, beginning at the lowest or contra bass and termi-
nating at the highest, or the instrument called the octave flute, have
different ranges in these eight octaves, which dovetail, as it were, into
each others as they run from the lowest to the highest octave. The
organ alone embraces them all in its range of sounds.

_ Then there is a wide difference between the fone of a sound and its
timbre ; the fone being produced by the rapidity of vibrations in a given
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time, while the timbre belongs to the quality of the body producing the
sound. Thus an ivory comb produces a tone in a given time and
rapidity ; but let it be made out of silver instead of ivory, and although
we shall produce the same note or tone by passing our nail on its teeth
with the same rapidity, still the quality of the sound will be different.

Thus the difference of the materials composing the great variety of
instruments, produce the difference of their more or less pleasing quality.
The same is the case with reference to the voice of man or woman.
It is not because a voice is high or low, or sharp or low, that it is
pleasing, but because its fimbre is of a good quality.

The timbre of the best voices or instruments may be perverted by the
performer’s bad taste, or for want of proper instruction. Most authors
ascribe this quality to the peculiar nature of sonorous bodies. Mr.
Biot thinks that it appertains to the harmonic sounds which always ac-
company a fundamental one. To illustrate the idea:—if a long mu-
sical string be made to sound, and the number of its vibrations in a
given time be ascertained, we find that half of it, used as a whole, will
vibrate twice as fast; a third part, three times as fast; a fourth part,
four times as fast ; and so on, producing the sounds or tones most nearly
related to each other. A very fine illustration of this is afforded by the
string of a violincello, when made to vibrate by moving a bow very
gently across it, near the bridge ; there are then heard, not only the
sound or note belungifg to the whole length of the string, but also,
more feebly, the subordinate notes belonging to its half, its third, its
fourth, &ec., beantifully mingling with the first sound or fundamental
sound, and forming with it a rich combination or harmony. Often, in
such a case, the subordinate sounds swell with such force as to over-
power, for a time, the fundamental note ; and then, if the string be care-
fully examined, it will be found to be vibrating, not as a whole, but in
two, three, or four distinet portions, with points of rest between them,
on which points little bits of paper thrown, will remain, but will be
shaken off from every other part. The same harmonie sounds may be
produced while drawing the bow across the string, by touching the
string lightly with the finger at the points where we wish it to divide.
It is in this manner that harmonic sounds are produced on the harp,
guitar, violin, &e.

But in order that the vibrations produced by the sonorous body may
be perceived, it is necessary that an intermediate body should repeat and
transmit them to the ear. This is called the vehicle of sound. Airis
generally the vehicle: but water and all the elastic solids may also
communicate sound.

If a clock strike, when placed within a glass bell or receiver, exhaust-
ed of its air, the strokes are not heard ; but if a wire be attached to the
clock and brought out of the exhausted receiver, and then put to the ear,
we shall hear the cloek strike distinctly. Mr. Deleau has proved that
deafness is, in many instances, owing to a vacuum produced in the
cavity of the ear.

Mr. Biot has proved, by actual experiment, that if the column of air,
which is the vehicle of sound, moves in one direction only, the trans-
mission of sound is made at a greater distance. Thus by speaking in
a whisper at the extremity of a cylinder of 951 fathoms long, in the
aqueduct under Paris, he has heard distinctly at the other extremity.
In this transmission of sound by air, it only loses its power in an in-
verse ratio of the square of the distance ; but the fone and timbre do not
change. The speaking trampet is based on this acoustic principle.
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The plianey and readiness with which air receives and transmits all
the various inflections of sound, is really worthy of remark. It not only
repeats every sound, but it transmits several at a time without con-
founding them, although they may diﬂ'e{r in power, pitch and timbre.
Thus an experienced musician may distinguish which instrument is out
of tune, or does not play correctly in a full orchestra.

The sound is the more powerful the denser and warmer the air is.
Thus in a cloudy day sounds are louder than in a clear one. Sausure
relates that the report produced by the firing ofl’ of a pistol, while on
Mount Blanc, where the air is uncommonly rare, was not greater than
a common Chinese eracker.

The rapidity with which the sonorous undulations of the air are com-
municated through ®rian molecules is immense and really astonishing.
It has been reckoned at one hundred and seventythree fathoms in a se-
cond of time, according to some experiments made near Paris ; and, ac-
cording to English experimenters, sound travels eleven hundred and
fortytwo feet in a second, or about a mile in four and a half seconds, or
thirteen miles in a minute. [Its velocity is the same whether it is strong
or feeble; the sound of the human voice, or the report of a cannon; but
in summer, when the air is not so dense as in winter, sound travels
rather more rapidly ; so it does in elevated sitvations; while in cold
foggy weather its progress is retarded. The difference in no case is,
however, more than a few feet; and in a denser atmosphere, though
the progress of sound is impeded, the same sounds are stronger than in
thinner air; still there are many deaf persons who hear better in a clear
dry atmosphere, than in a damp heavy one. This may be the reason
why sounds are heard better at this season. When the earth is covered
with several feet of snow, as was the case in the winter of 1830, the
same sound is not half as strong. The snow prevents the vibrations of
surrounding bodies, and it acts like the damper of a pianoforte.

Our own pulse may be used as a measure of time. If we can see
the flash of a cannon and count the pulsations between the flash and
the moment when the report reaches our ear, and allow one thousand
feet for each pulsation, we shall come very near the truth, as to the
distance at which the cannon is from us.

The tone of the sound does not influence its rapidity ; for Mr. Biot
had a person to play an air on the flute, at one extremity of the cylinder
just mentioned, nine hundred and fiftyone fathoms long, and he, being
at the other exwremity, heard it very distinetly ; which proves that the
various fones had been propagated with equal swiftness.

The disposition of the places traversed by the sound produces seve-
ral phenomena.

If the undulations of the air conveying a sound meets with a resist-
ing surface, the sound is reflected in suc% a manner as to form an angle
of reflection equal to that of incidence, and situate in the same plane.
If the reflecting surface is sufficiently distant, so that the ear may have
the time to receive the direct sound before the reflected one may reach
the ear, then the same sound is heard twice, and there results a repeti-
tion of sound, called an echo. It may be double; that is to say, the
first reflected sound may be again reflected so as to be each time heard
separately.

This phenomenon has been observed in a great many parts of the
world ; but one of the most remarkable is the famous echo at the Mar-
quis Simonetta’s villa, near Milan. It is produced by the reflection of
sound between the opposite parallel wings of the building, which are
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advance with their hand, in order to catch a greater number of sono-
rous waves. This motion is instinctive with every one, not the result
of education, and therefore there is something more in it than Mr, Itard
would make us believe. Mr. Savart justly considers the auricle as an
apparatus intended to repeat the sonorous vibrations, and which trans-
mits sound to the membrane of the tympanum, as much by the oscilla-
tions of its own structure, which is both solid and elastic, qualities
indispensable to sonorous bodies, as by those of the air which tra-
verses it. '

Secondly, The cavity of the tympanwin is an irregular cavity
within the base of the petrus portion of the temporal bone ; exteriorly,
it is divided from the external conduit by the membrane of the tympa-
num ; within, it communicates with the internal ear, through two open-
ings, the foramen ovale and the foramen rotundum, which are covered
over with a dry, vibratory membrane, similar to that of the tympanum ;
below, is observed the glenoidal fissure, through which passes the
anterior muscle of the malleus and its larger apophysis; posteriorly,
several little holes are observed, which communicate with the mastoid
cells; finally, anteriorly, it presents a bony and cartilaginous canal,
which opens at the superior and lateral part of the pharynx, and per-
mits it to communicate with the external air, called the Eustachian
tube.

The cavity of the tympanum, continually filled with air, lined by a
thin membrane, is crossed by a chain of four small bones, articulated
with each other; moved by peculiar muscles, the whole acting on the
principle of a lever, extending from the membrane of the tympanum to
that of the foramen ovale, of which they influence the different degrees
of tension. These bones are the malleus, the incus, the orbicular, and
the stapes.

Thirdly, The internal ear or labyrinth, comprehends three cavities,
which communicate with each other: 1st, The vestibule. This is a
spheroidal cavity situated between the cavity of the tympanum, and

e passage where the auditory nerve enters. We remark in it seven
apertures; 2d, The cochlea is a very hard bony cavity divided into
two spiral canals, and supported by a central cone of bone, called
modiolus ; this latter is perforated by numerous little holes, through
which penetrate a part of the auditory nerve. There are two scal=;
the external opens into the vesfibule—the internal communicates with
the foramen rotundum: hence, scale vesfibuli, and scalu tympani.
8d, The semicircular canals are three in number, and open into the
vestibule by five orifices.

All these cavities are lined with a thin membrane, which exhales a
still thinner and transparent fluid, called the humour of Cofugno, and
which receives the ramifications of the portie mollis, or the auditory
nerve. This nerve arises from the restiform body, a part of the supe-
rior portion of the spinal marrow, and enters into the organ through
the internal passage.
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Metaphysicians, struck with its great utility, in the exercise of these
faculties, have exclusively ascribed them to this organ.

There is a great deal of difference between that power of perception,
which constitutes hearing, and that which is connected with the appre-
ciation of musical sounds. For if the faculty of combining sounds ac-
cording to harmonic relations, and so as to constitute music, be the
mere product of the sense of hearing, then this faculty ought to be pos-
sessed by all animals, and by every man in the same ratio with the
perfection of the structure of their ears. This, however, is not so.
Many animals hear better than man, and, nevertheless, none possess
the faculty of music to the same extent. No relation is observable, in
animals, between the power and character of their music and the perfec-
tion of their hearing. For instance, the birds which do not sing have
as nice an ear, with respect to mere hearing, and some even more, than
the singing birds. : :

Again, among the singing birds, often the male alone has this instinet
of pouring forth their strain. Many of these singing birds sing only at
certain periodical seasons. Shall we say, in this instance, that they
are, all at once, excited at this period, or periodically endowed with
this faculty, and afterwards fall again into the same apathy, although
the ear of these animals remain the same at all times ?

The ear of all birds is nearly constructed on the same plan. They
have no external ear or auricle ; the cavity of the tympanum contains
only one bone instead of four, as in man; and the cochlea is a cone
slightly curved. Notwithstanding this very great similarity of structure,
each one of them has preserved, ever since the creation, its peculiar
note, or series of notes, and has acquired no others. There is, how-
ever, an exception in the mocking bird.

The elephant, which has a nicer apprehension of sounds than man
(as we shall prove it by an anecdote, presently) has no faculty, whatso-
ever, for music. The parrot, it is well known can be taught to speak
any language, and, of course, must have a very nice, discriminating ear;
he, however, never sings, and the tones of his voice are far from being
musical.

Finally, we do not see, that in man, musical talent, or correct elocu-
tion is in the same ratio with the nicety of hearing. Men who have
the most delicate hearing often cannot sing at all—Mr. Burke and Dr.
Johnson are instances of it. Idiots who hear very well, cannot learn
how to sing the simplest melody, or utter spoken languages intelligibly.
From these facts we are inclined to conclude, that the faculty of music
does not depend upon the organ of hearing solely, but is a superior in-
tellectual endowment, for the acquisition of which the ear is merely a
secondary instrument.

We might, with the same propriety, ascribe to the eye exclusively,
the faculty that painters have of executing historical paintings, or in any
other style, as to attribute to the ear the power of music. Then every
man would be a painter ; but we know that some cannot even conceive
what lines represent, intended to delineate an object.

The same is the ease with spoken languages. If we suppose that
animals have none, why then have they a hearing at all—to which
metaphysicians aseribe, also, the faculty of language ? Why, with the
possession of this organ, they do not form a language like that of man,
or something like it ? :

If, on the contrary, we suppose that they have a language: why,
then, with an organ constructed always nearly on the same plan, are
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Mr. A. is a cabinet maker, and a temperate man; he is not subject
to catarrhs; he hears the watch with the right ear, at the distance of
four inches, but only when it touches the left auricle.

The meatus of both ears is in a good state as well as the tympanim;
there is no cerumen in the meatus.—The left Eustachian tube is imper-
vious, but the right is less so.—The noise of which he complains, is
entirely or nearly so, in the left ear or side of his head, which is very
great. After a treatment of several weeks, Mr. A.’s hearing greatly
improved: and his left ear, which was his worst, is now his best ear,
and he hears the watch at the distance of three feet.

CASE 57.—~June 30, 1831.

Mrs. Rebecea Hood, aged forty-five years, of Philadelphia, first per-
ceived her hardness of hearing ten years ago. She ascribes it to her
having the toothache very often, and to the remedies used to relieve it;
she complains of a beating in the right ear, precisely like the pulse;
obstruction of the Eustachian tube; she does not hear the wateh with
the right, but with the left hears it at the distance of one inch. After
a treatment of several months cured, so as to be enabled to carry on a
conversation across the room. This is a very successful case.

CASE 58.— November 6, 1831.

Mrs. Murheid, an old lady, from Trenton, first perceived her deafness
three years ago. She has used, but in vain, many vegetable oils re-
commended by her friends and by physicians. Of late, her hearing has
become worse, owing to an obstruction of the passages. She does not
hear the watch with her right ear, and she only hears it with her left
when closely applied to the ear. Afler a treatment of a few weeks,

entirely cured.

CASE 59.—January 18, 1833.

As well as I can recollect, I have always been subject to the ear-
ache at times. When about seven years of age I was taken with a
violent pain in my left ear, which gathered and broke, and has conti-
nued to discharge more or less ever since, and, at times, would pain
me, though not very severely, but would feel very sore around the out-
side of my ear. I frequently applied warm poultices and hot herbs to
the ear, and would drop in the oil of almonds; then syringe it with
warm milk and water, which would frequently relieve me; but for some
time back it has not discharﬁed so freely as it used to, still my hearing
continues very bad, My right ear has never gathered until last Spring,
but, on the contrary, always appeared as if there was a hard crust upon
the drum of the ear, which I used to think caused the deafness; but I
never felt any pain. I would then drop in the oil of almonds and sy-
ringe the ear with warm milk and water, repeating this for two or
three days, which used to restore me to my hearing for awhile, but
since it has gathered I have frequently felt the soreness around the out-
side of the ear. I have applied both mustard and fly blisters, warm
poultices and herbs which would sometimes relieve me, and my hear-
ing in that ear for awhile would be very good.

Miss Elizabeth Cresson, No. 138 North Eighth street, aged 19.
-






























