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they very indecisive in their answer ? Some of them
very frankly allow, that the extent of the universe
may very probably be infinite, without omr being
able, however far our ideas are carried, to determine
its limits. Here then is one infinity more, which
they do not deem heretical.

Tor a still stronger reason, divisibility in infinitum
onght not to give them the least offence. T'o be di-
visible to infinity is not surely an attribute which
any one conld ever think of ascribing to the Su-
preme Being, and does not confer on bodies a degree
of perfection which would not be far from that which
these philosophers allow them, in compounding them
of monads, which, on their system, are beings en-
dowed with qualities so eminent, that they do not
hesitate to give to God himself the denomination
of monad.

In truth, the idea of a division which may be eon-
tinued without any bounds, contains so little of the
character of the Deity, that it rather places bodies
in a rank far inferior ta that which spivits and our
gouls oecupy ; for it may well be afivmed that a soul,
in its essence, is infinitely more valuable than all the
bodies in the world. But, on the system of monads,
every body, even the vilest, is compounded of a vast
number of monads, whose nature has a great resem-~
blance to that of eur souls. Each monad-represents
to itself the whole world as easily as our souls; but,
say they, their ideas of it are very obscure, though
we have already clear, and sometimes also distinet
ideas of it.

But what assurance have they of this difference !
Is it not to be apprehended that the monads which
compose the pen wherewith I am writing, may have
ideas of the universe much clearer than those of my
sonl? How can I be assured of the contrary? I
ought ta be ashamed to employ a pen in conveying
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my feeble conceptions, while the monads of which it
consists possibly conceive much more sublimely ; and
you might have greater reason to be satisfied, should
the pen commit its own thoughts to paper, instead
of mine,

In the system of monads, that is not necessary;
the soul represents to itself beforehand, by its inhe-
rent powers, all the ideas of my pen, but in a very
obscure manner. What I am now taking the liberty
to suggest, contributes absolutely nothing to your in-

“formation. The partisans of this system have de-

monstrated that simple beings cannot exercise the
slightest influence on each other; and your own soul
derives from itself what I have been endeavouring
to convey, without my having any concern in the
matter,

Conversation, reading and writing, therefore, are
merely chimerical and deceptive formalities, which
itlusion would impose upon us as the means of ac-
quiring and extending knowledge. But I have al-
ready had the honour of pointing out to you the
wonderful consequences resulting from the system
of the pre-established harmony; and I am appre-
hensive that these reveries may Lave become too se-
vere a trial of your patience, though many persons
of superior illumination consider this system as the
most sublime production of human understanding,
and are incapable of mentioning it but with the most
profound respect.

30tk May 1761.

Lerrer XVIIL.—EL¥CIDATION RESPECTING THE
Narvure or Corours.

I ax under the necessity of acknowledging, that
the ideas respecting colour, which T have already
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taken the liberty to suggest,* come far short of that
degree of evidence to which I could have wished to
carry them, This subject has hitherto proved a
stumbling-block to philosophers, and I must not
flatter myself with the belief: that I am able to cleay
it of every difficulty. I hope, at the same time, that
the elncidations which T am going to submit to your
examination, may go far toward Temoving a consi-
derable part of them.

The ancient philosophers ranked colours among
the bodies of which we know only the names, When
they were asked, for example, why such 2 body was
red, they answered, it was in virtue of a quality
which made it appear red. You must be sensible
that such an answer conveys no information, and
that it would have been quite as much to the pur-
pose to confess ignorance.

Descartes, who first had the courage to plunge
into the mysteries of nature, ascribes colours to a
certain mixture of light and shade, which last being
nothing else but a want of light, as it is always found
where the light does not penetrate, must be inca-
pable of producing the different colowrs we oh-
serve. ‘ .

Having remarked that the sensations of the organ
of sight are produced by the rays which strike that
organ, it necessarily follows, that those which excite
in it the sensation of red, munst Be of quite a different
nature from those which produce the sensation of
the other colours; hence it is easily comprehended
that each colour is attached to a certain quality of
the rays which strike the organ of vision. A bady
appears to us red, when the rays which it emits ave

or a nature to excite in our eyes the sensation of that
colour.

¥ See Lettevs XXVIL XXVIIL and XXX in Volume 1.
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The whole, then, results in an inguiry into the
difference of the rays which variety of colours pre-
duces. This diffevence must be great, to produce
so many particular sensations in our eyes. = But
wherein can it consist? This is the great question,
toward the solution of which our present-research is
directed.

The first difference between rays which presents
itself is, that some are stronger than others, It can-
not be doubted that those of the sun, or of any other
body very brilliant, or very powerfully illuminated,
must be much stronger than those of a body feebly
illnminated, or endowed with a slender degree of
light; our eyes are assuredly struck in a very differ-
ent manner by the one and by the other.

Hence it might be inferred, that different colours
result from the force of the rays of light ; so that the
most powerful rays should produce, for example,
red ; those which are less so, yellow; and in pro-
gression, green, and blue.

But there is nothing more easy than to overturn
this system, as we know from experience that the
same body always appears to be of the same eolour, -
be it less or more illuminated, or whether its rays
be strong or feeble. A red body, for example, ap-
pears equally red, exposed to the brightest lusive of
ihe sun, and in the shade, where the rays arve ex-
tremely faint, We must not, then, look for the
cause of the difference of colour in the different de-
grees of the force of rays of light, it being possible
to represent the same colour as well by very forcible
as. by very faint vays. The feeblest glimmering serves
equally well to discover to us difference of calonrs,
as the brightest effulgence.

It is absolutely necessary, therefore, that there
shonld be . another difference of rays discovered,
which way characterise their nature relatively to the

cB
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diffevent colours. You- will undounbtedly conclude,
that in order te discover this difference, we must be
better acquainted with the nature of luminous vays ;
in other words, we must know what it is that, reach-
ing our eyes, renders bodies visible; this definition
ot a ray must be the justest, as in effect it is nothing
else but that which enters into the eye by the pupil,
and excites the sensation in it

I have already informed you, that there are ouly
two systems or theories which pretend to explain the
origin and nature of rays of light. The one is that
of Newton, who considers them as emanations pro-
ceeding from the sun and other luminous bodies;
and the other, that which I have endeavoured to de-
monstrate, and of which I have the reputation of be-
ing the author, though others have had nearly the
same ideas of it. Perhaps I may have succeeded
better than they, in carrying it to a higher degree of
evidence. It will be of importance, then, to show,
in both systems, on what principle the difference of
colours may be established. :

In that of emanation, which supposes the rays to
issue from luminous bodies, in the form of rivers, or
rather of fountains, spouting out a fluid in all direc-
tions, it is alleged that the particles of light differ in
size or in substance, as o fountain might emit wine,
ail, and other liquids ; so that the different colours
are occasioned by the diversity of the subtile matter
which emanates from luminous bodies. Red would
be, accordingly, a subtile matter issuing from the lu-
nyinous body, and so of yellow and the other colonrs,
This explanation wonld exhibit clearly enough the
origin of the different colowrs, if the system iiself
had a solid foundation. . I shall enter into the sub-
ject more at large in my next letter.

d June 1761,
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Lerrer XIX.—REFLECTIONS ON THE ANALOGY
BETWEEN CoLoURrs AND SOUNDS.

You will be pleased to recollect the objections I
offered to the system of the emanation of light.*
They appear to me so powerful, as completely to
overturn that system. I have accordingly succeeded
in my endeavours to convince certain natural philo-
sophers of distinction, and they have embraced my
sentiments of the subject with expressions of singular
satisfaction. ‘

Rays of light, then, are not an emanation from the
gun and other luminous bodies, and do not consist
of a subtile matter emitted foreibly by the sun, and
transmitted to us with a rapidity which may well -
fill you with astonishment. If the rvays employed
only eight minutes in their course from the sun to
us, the torrent would be terrible, and the mass of
that luminary, however vast, must speedily be ex-
hausted. : : '

According to my system, the rays of the sun, of
which we have a sensible perception, do not proceed
immediately from that Inminary ; they are only par-
ticles of ether floating around us, to which the sun
communicates nearer and nearer a motion of vibra-
tion, and consequently they do not greatly change
their place in this motion. i

This propagation of light is performed in a man-
ner similar to that of sound. A bell, whose sound
you hear, by no means emits the particles'which en-
ter your ears. You have only to touch it when
struck, to be assured that all its parts ore in a very
sensible agitation, This agitation immediately com~

municates itself to the more remote particles of air,

#* Sap Lietters XVIT, aud XV._[II. in Volame I,
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%0 that all receive from it successively a similar mo-
tion of vibration, which, veaching the ear, excite in
it the sensation of sound. The strings of a musical
instrument put the matter beyond all doubt; you see
them tremble, go and come. It is even passible to
determine by calenlation how often in a second each
string vibrates ; and this agitation, being communi-
cated to the particles of air adjacent to the organ of
hearing, the ear is struck by it precisely as often in
a second. It is the perception of this tremulous
agitation which constitutes the nature of sound. The
greater the number of vibrations produced by the
string in a second, the higher or sharper is the sound.
Vibrations less frequent produce lower notes,

We find the circumstances which accompany the
sensation of hearing, in a manner perfectly anala-
gous, in that of sight.

The medinm only, and the rapidity of the vibra-
tions differ. In sound, it is the air through which
the vibrations of sonorous bodies are transmitted.
But with respect to light, it is the ether, or that me-
dium incomparably more subtile and more elastic
than air, which is universally diffused wherever the
air and grosser bodies leave interstices,

As often, then, as this ether is put into a state of
vibration, and is transmitted to the eye, it excites in
it the sentiment of vision, which is, in that case, no-
thing but a similar tremulous motion, whereby the
small nervous fibres at the bottom of the eye are
agitated. ,

You easily comprehend, that the sensation must
be different, according as this tremulons agitation is
more or less frequent; or according as the number
of vibrations performed in a second is greater or less,
Hence there must result a difference similar to that
which takes place in sounds, when the vibrations are
more or less frequent. This difference is clealy

Let. 19, COLOURS AND SOUNDS, 61
perceptible by the ear, as the character of sounds-in
respect of flat and sharp depends onit. You will
recollect that the note marked C in the harpsichord
performs about 100 vibrations in a second ; note D
112; note E 125; note ¥ 133; note G 150; note
A 166 ; note B 187; and € 200, Thus the nature
of sounds depends on the number of vibrations per-
formed in a second.

It cannot be doubted that the sense of seeing may
be likewise differently affected, according as the num-
ber of vibrations of the nervous fibres of the bottom
of the eye is greater or less. 'When these fibres vi-
brate 1000 times in a second, the sensation: must be
quite different from what it would be did they vi-
brate 1200 or 1500 times in the same space.

True it is, that the organ of vision is not in a con-
dition to reckon numbers so great, still less than the
ear is to reckon the vibrations which constitute
sound ; but it is always in our power to distinguish
between the greater and the less. _

In this difference, therefore, we must look for the
cause of difference of colour; and it is certain that
each of them corresponds to a certain number of vi-
brations, by which the fibres of our eyes are struck
in a second, though we are not as yet in a condition
to determine the nuomber .corresponding to each
particular colour, as we can do with respect to
sounds,

* Much research must have been employed before
it was possible to ascertain the numbers correspond-
ing to all the notes of the harpsichord, though there
was an antecedent conviction that their difference
was founded on the diversity of those numbers. Our
knowledge respecting these objects is nevertheless
considerably advanced, fronr our being assured that
there prevails a harmony so delightful between the
different notes of the harpsichor(f and the different
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colours; and that the circumstances of the one serve
to elucidate those of the other. This analogy ac-
cordingly furnishes the most convincing proofs in
support of my system. But ¥ have reasons still
moreksolid to addnce, which will secure it from every
atfaclk,

6th Jéfne 1761,

Lerrer X X.—CONTINUATION.

NoTHING is more adapted to the communication
of knowledge respecting the nature of vision, than
the analogy discoverable, almost in every particular,
between it and the hearing. Colours are to the eye
what sounds are to the ear. They differ from each
other as flat and sharp notes differ. Now we know
that flat and sharp in sounds depends on the num-
ber of vibrations whereby the organ of hearing is
struck in a given time, and that the nature of each
is determined by a certain number, which marks the
vibrations performed in a second. Fronnthis I con-
clude, that each colour is likewise restricted to a
number of vibrations which act on vision; with this
difference, that the vibrations which produce sound
reside in gross air, whereas those of light and colours
are transmitted through a medium incomparably
more subtile and elastic. The same thing holds as
to the objects of both senses. Those of hearing are
all of them bodies adapted to the transmission of
sound, that is, susceptible of a motion of vibration,
or of a tremulous agitation, which, communicating
itself to the air, excites in the organ the sensation
of a sound corresponding to the rapidity of the vi-
brations.

_ Such ave all musical instruments; and, to confine
myselt principally to the harpsichord, we ascribe to

TR
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each string a certain sound which it produces when
struck. ‘Thus, one string is named C, another D,
and so on. A string is named C, when its structure
and tension are such, that being struek, it produces
about 160 vibrations in a second ; and it it produced
less or more in the same time, it would have the
name of a different note, higher or lower.

You will please to recollect, that the sound of a
strings depends on three things—its length, its thick-
ness, and the degree of tension; the more it is
stretched, the sharper its sound becomes; and as
long as it preserves the same disposition, it emits
the same sound ; but that changes as soon as the
other undergoes any variation.

Let us apply this to bodies which are the objects
of vision, The minuter particles which compose the
tissue of their surface, may be considered as strings
distended, in as much as they are endowed with a
certain degree of elasticity and bulk, so that being
struck they acquire a motion of vibration, of which
they will finish a certain number in a second; and
on this number depends the colour which we ascribe
to such body. Itis red, when the pariicles of its
surface have such a degree of tension, that being
agitated, they perform precisely so many vibrations
in a second as are necessary to excite in us the 'sen-
sation of that colour. A degree of tension which
would produce @igations move or less rapid, wonld
excite that of a different colour, .and then the body
would be yellow, green, or blue, &c.

‘We have not as yet acquired the ability of assign-
ing to each colour the number of vibrations which
constitute its essence; we do not so much as know
which are the colonrs that require a greater or less
rapidity of vibration, or rather, it is not yet deter-
mined what colours correspond with high or low
notes, It is sufficient to know, that each colour is
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attached to a certain number of vibrations, though
it has not hitherto been ascertained; and that you
have only to change the tension or elasticity of the
. particles which form the surface of a body, to make
it change colour.

‘We see that the most beantifu] colours in flowers
quickly change and disappear, from a failure of the
natritive juices ; and because their particles lose their
vigour or their tension, This, too, is observable in
every other change of colour.

To place this in a cleaver light, let ns suppose
that the sensation of red requires such a rapidity of
vibration, that 1000 are performed in a second ; that

crange requires 1125, yellow 1250, green 1333, blue,

1500, and violet 1666, Though these numbers ai
only supposed, ;this does not affect the object I have
inview. What I say as to these munbers, will apply
in like manner to the really corresponding numbers,
if ever they are discovered.

A body, then, will be ved, when the particles of
its surface, put in vibration, complete 1000 in a se-
cond ; another body will be orange, when disposed
s0 as ito complete 1125 in a second, and so on.
Hence it is obvions that there must be an endless
variety of intermediate colours between the six prin-
cipal which I have mentioned ; and it is likewise evi-
dent, if the particles of a body, being agitated, should
perform 1400 vibrations in a second, it would be of
an intermedinte colour between green and blue;
green corresponding to number 1338, and blue to
1500.

9th June 1761,
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Lerrer XXI.—How Oragure Bopins arr
RENDERED VISIBLE,

You will find no difficulty in the definition I have
been giving of coloured bodies. The pariicles of
their surface arve always endowed with a certain (le-
gree of elasticity, which renders them susceptible of
amotion of vibration, as a string is always susceptible

. of a certain sound ; and it is the number of vibrations

which these particles are capable of making in a se-
cond, which determines the species of colour.

- If the particles of the surface have not elasticity
sufficient to adimit of such agitation, the body must
be black, this colour being nothing else but a depri-
vation of light, and all bodies from which no rays
are transinitted to our eyes appearing black.

I now come to a very important question, respect-
ing which some doubts may be entertained. ~ It may
be agked, What is the cause of the motion of vibra-
tion which constitutes the colours of bodies ?

. Into the discovery of this, indeed, the whole is re-
solved ; for as soon as the particles of bodies shall
be put in motion, the ether diffused through the air
will immediately receive a similar agitation, which,
continued to our eyes, constitutes there that which
we call rays, from which vision proceeds.

I remark, first, that the particles of bodies are
not put in otion by an internal, but an external
power, just as a string distended wonld remain for
ever at rest, were it not put in motion by some ex-
ternal force. Such is the case of all bodies in the
dark ; for, as we see them not, it is a certain proof
that they emit no rays, and that their particles are
at rest. In other words, during the might, bodies
are in the same state with the strings of an instru-
ment that is not touched, and which emit no sound ;
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whereas bodies rendered visible may be compared to
strings which emit sound.

And as bodies become visible as soon as they are
illuminated, that is as soon as the rays of the sun,
or of some other luminous body, fall upon them, it
must follow, that the same caunse which lluminates
them, must excite their particles to generate rays,
and to produce in our eyes the sensation of vision.
The rays of light, then, falling upon a hody, put its
particles into a state of vibration,

This appears at first surprising, because on ex-
posing our hands to the strongest light, no sensible
impression is made on them, It is to be considered,
that the sense of touch is in us too gross to perceive
these subtile and slight impressions; but that the
sense of sight, incomparably more delicate, is power-
fully affected by them, This furnishes an incontest-
able proof that the rays of light which fall upon a
body possess sufficient force to act upon the minuter
particles, and to communicate to them a tremulous
agitation. And in this precisely consists the action
necessary to explain how bodies, when illuminated,
are put in a condition themselves to produce rays,
by means of which they become visible to ws. It is
sufficient that bodies should be luminous or exposed
to the ﬁ(%ht, in order to the agitation of their parti-
cles, and thereby to their producing themselves rays
which render them visible to us. '

. The perfect analogy between hearing and sight,
gives to this explanation the highest degree of pro-
bability. TLet a harpsichord bggexposed to a great
noise, and youn will see that 1#£ only the strings in
general are put into a state of vibration, but you will
hear the sound of each, almost as if it were actually
touched. The mechanism of this phenomenon is
easily comprehended, as soon as it is known that a
string agitated is capable of communicating to the
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air the same motion of vibration which, transmitted
to the ear, excites in it the sensation of the sound
which that same string emits. C

Now, as a string produces in the air such a motion,
it follows, that the air reciprocally acts on the string,
and gives it a tremulons motion. And as a noise is
capable of putting in motion the strings of a harpsi-
chord, and of extracting sounds from them, the same
thing must talke place in the objects of vision.

Coloured bodies are similar to the strings of a
harpsichord, and the different colours to the differ-
ent notes, in respect of high and low. The light
which falls on these hodies, being analogous to the
noise to which the harpsichord is exposed, acts on
the particles of their surface, as that noise acts on
the strings of the harpsichord ; and these particles
thus put in vibration will produce the rays which
shall render the body visible. :

This elucidation seems to me suffictent to dissipate
every doubt relating to my theory of coloms. I -
flatter myself, at least, that I have established the true
principle of all colours, as well as explained how
they become visible to us only by the light whereby
bodies are illuminated, unless such doubts turn upon
some other point which I have not touched upon.’

13¢% June 1761,

Lerrer XXII—Turr WoNDERS OF THE Human
- VoicE.

In explaining the theory of sounds, I considered
only two respects in which sounds could differ : the

‘one regarded the force of sound, and I remarked

that it Is greater in proportion as the vibrations ex-
cited in the air are more violent. Thus, the noise of
a discharge of cannon, or the ringing of a bell, has
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more force than ‘that of a string, or of the human
voice.

The other difference of sounds is totally indepen-
dent of this, and refers to flat and sharp, according
to which we say some are low and others high, My
vemark relatively to this difference, made it to de-
. pend on the number of vibrations completed in a

certain given time, say a second ; so that the greater
such number is, the higher or sharper is the sound ;
and the smaller it is, the sound is lower or flatter.

You can easily comprehend how the same note
may be either sirong or faint; accordingly, we see
that the forfe and piano employed by musicians
change in no respect the nature of sounds. Among
the good qualities of a harpsichord, it is required
that all the uotes should have neatly the same de-
gree of strength ; and it is always considered as a
great fanlt when some of the strings are wound up
to a greater degree of force than the rest. Now the
tlat and the sharp are referable only to the simple
sounds, whose vibrations follow regularly, and at
equal intervals; and, in musie, we employ only those
sounds which are denominated simple. Accords
are compound sounds, or the conconrse of several
produced at once, among the vibrations of which a
certain order must predominate, which is the foun-
dation of harmeny. But when no relation among
the vibrations is perceptible, it is a confused noise,
with which it is impossible to say what note of the
harpsichord is in tune, such as the report of a can-
non or musket.

There is still another remarkable difference among
the simple sounds, which seems to have escaped the
attention of philosophers. Two sounds may be of
equal force, and in accord with the same note of the.
harpsichord, and yet very different to the ear. The
sound of a flute 15 totally different from that of the
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French horn, though both may be in tune with the
same note of the harpsichord, and equally strong ;
each sound derives a certain peculiarity from the in-
strument which emits it, but it is impossible to de-
scribe wherein this consists; the same string, too, emits
different sounds, according as it is struck, tonched, or
pinched. You ean easily distinguish the sound of
the horn, the flute, and other musical instruments.

The most wonderful diversity, to say nothing of
the variety of articulation in speech, is observable in
the human voice, that astonishing master-piece of the
Creator. Reflect but for a moment on the different
vowels which the mouth simply pronounces or sings.
When the vowel « is pronounced or sung, the sound
is quite different from that of ¢, #, 0, # or «i pro-
nounced or sung, though on the same tone. We
must not then look for the reason of this difference
in the rapidity or order of the vibrations; no inves-
tigation of philosophers has hitherto unfolded this
mystery. ‘

You must be peifectly sensible, that in order to
ntter these different vowels, a different conformation
must be given to the cavity of the month; and that
in man the organization of this part is much better
adapted to produce these effects than that of ani-
mals, We find, accordingly, that certain birds which
learn to imitate the human voice, are never capable
of distinctly pronouncing the different vowels; the
imitation is at best extremely imperfect.

In many organs there is a stop which bears the
name of the human voice; it usually, however, con-
tains only the notes which express the voeal sounds
ai or ge. 1 have no doubt, that with some change
it might be possible to produce likewise the other
vocal sounds a, e, 4, 0, u, ou; but even this would
not be sufficient to imitate a single word of the hu-
mhan voice ;—for how can we combine them with the
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consonants, which are so many modifications of the
vowels? 'We are so conformed, that however com-
mon the practice, it is almost impossible to trace and
explain the real mechanism.

We distinctly observe three organs employed in
expressing the consonants, the lips, the tongne, and
the palate; but the nose likewise essentially concurs,
On stopping it, we become incapable of pronouncing
the letters = and n; the sound of 5 and 4 only is
then to be heard. A striking proof of the marvel-
lous structure of our mounth for the pronunciation of
the letters undoubtedly is, that all the skill of man
has not hitherto been capable of producing a piece
of mechanism that conld imitate it. The song has
been exactly imitated, but without any articulation
of sounds, and without distinetion of the different
vowels.

- The construction of a machine capable of expressing

sounds, with all the articulations, would no doubt be
a very important discovery. Were it possible to
execute such a piece of mechanism, and bring it to
such perfection, that it could pronounce all words,
by means of certain stops, like those of an organ or
harpsichord, every one would be surprised, and
justly, to hear a machine pronounnce whole discourses.
or sermons together, with the most graceful accom-
paniments.  Preachers and other orators, whose
voice is either too weak or disagreeable, might play
their sermons or orations on such a machine, as or-
ganists do pieces of music. The thing does not
seem to me impossible.®

16¢8 June 1761.

* Pipes have actually heen constructed of such forms, by Eratzenstein
and Kempelen, as to imitate very acenrately the different vowel sounds pro-
duced by the humazn voice. From this first attempt Kempelen proceeded
to anulyze the meachaniem of speech, and he suceeeded in econstructing a
speaking machine, which uttered not only wurds, but entire sentences.

ok o

I
a
4

& Let 23, PHENOMENA 0¥ ELECTRICITY. 71

Lrrrer XXIIL—A SuMMany OF THE PRINCIPAL
- ParvomMENA oF Erxcraiciry.

THE subject which I am now going to recommend
Lo your attention almost tervifies me, The variety
it presents is immense, and the enummeration of facts
serves rather to confound than to inform., The
subject I mean is electricity, which for some time
past has become an object of such importance in
physics, that every one is supposed to he acquainted
with its effects.

You must undoubtedly have frequently heard it
menticned in conversation ; but I know not whether
you have ever witnessed any of the experiments.
Natural philosophers of modern times prosecute the
study of it with ardour, and are almost every day
discovering new phenomena, the description of which
would employ many hundreds of letters; nay, per-
haps, I should never have done.

And here it is I am embmrassed. I could not
bear to think of letting you remain unacquainted
with a branch of natural philosophy so essential;
but I would willingly save you the fatigne of wading
through a diffuse detail of the phenomena, which
after all would not furnish the necessary informa-
tion. I flatter myselt, however, that I have disco-
vered a road which will lead so directly to the ob-
Ject, that you shall attain a knowledge of it much
more perfect than that of most natural philosophers,
who devote night and day to the investigation of
these mysteries ol nature,

Thfa four lotters D, G, K, T, however, bafled all his ingenuity ; and he was
obliged to eubstituie for them the letter P, which was so managed as to
bear a gonsiderable resemblance to them, so much 80y at least, as to deceive
the anditory, —See the Edinburgh Encylopeedia, article Acousrics, vol. 1.

P 126 ; nud Aovosaros, vol. il p. 153, where a full account of this
marhing is given,~—Fnp, -





