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ON THE CONSTRUCTION

QF

HEARING AND SPEAKING INSTRUMENTS.

It does not appear that any attention has of late been
paid to the acoustic laws which should regulate the
construction of Hearing-trumpets, and the result s,
as might naturally be expected, that many empirical
methods have been employed, and many extravagant
notions of their value entertained, the fallacy of which,
however, a slight investigation would be sufficient to
demonstrate.

It must have struck the most superficial inquirer
into these subjects, that the instruments now in use
answer the purpose of the patient very well as long as
the person with whom he is in conversation keeps his
mouth within a very small distance of the external
aperture of the instrument; but that, whenever the
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by the second law, the diameter of the aperture must
become A, for the new area will then be to the ori-
ginal avea : : m*A®: A% or as m?: 1 ; in other words, in
whatever proportion we diminish or increase the inten-
sity of the sound by altering the distance, in just the
same proportion we must increase or diminish the area
of the aperture, and therefore the amount of sound
collected, by altering its diameter, If, for instance, a
person can by means of an instrument with an aper-
ture, of which the diameter is 2 inches, hear distinctly
one speaking at 3 inches distance from the aperture,
and wishes to have a similar instrument enabling him
to hear equally well the same person speaking at a
distance of 3 feet, the new instrument must have a
diameter of 2 feet, since the voice of the speaker, when
removed 3 feet, will only have 145th part of its effect
when at 8 inches ; and consequently the new instru-
ment must be able to collect 144 times as much of
this weakened sound as the former one would do at
the same distance, ¢. e. the diameter of the aperture
must be 24 inches, which, being 12 times as long, will
give an area 144 times as large as it was before.
From these laws we can easily conclude how diffi-
cult and inconvenient it would be to construct in-
struments with an aperture large enough to collect
sounds of sufficient intensity at distances exceeding 2
or 3 feet. This difficulty is, however, in some measure
obviated by constructing an instrument in the form
of an elongated and flexible cylindrical tube, such as
those now made of gutta percha. The advantage of .
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hereafter, he came to the conclusion that the parabo-
loid is the best form for a hearing-trumpet ; but, since
his conclusion is based upon the fact of the origin of
the sound being so distant that all the « phonic rays,”
as he terms them, enter the trumpet nearly parallel to
the axis, and are therefore collected in its focus, where,
or near to which, the ear is to be placed, it is evident
that his reasoning does not apply to instruments in-
tended to assist ordinary conversation with deaf per-
sons. Lambert, however, shows that hearing-trumpets
may be conoids, which is the form he demonstrates to
be the best adapted for speaking-trumpets ; proving
that the same laws regulate both, and that owing to
the size of the mouth-piece in the latter being much
greater than the orifice for the ear in the former, the
speaking- must be proportionally larger than the hear-
ing-trumpet.

Assuming the conoid to be the most practicable
form of the hearing-trumpet, we will now, without
giving the details of the philosophical reasoning,
state the results for the instruction of mstrument-
makers.

Suppose ACB to be a section of the conoid through

; 1 : : .
the axis, Ge:g AB=AE to be the distance of the ori-

fice of the ear from the apex of the cone, ed perpen-
dicular to the axis is the diameter of the orifice, which
may be taken as grd of an inch.

Then if ¢ =half the angle of the cone, CA : Ce :: |

: : . ] 1
3l ¢ B (_J -~ — — e
p, and since Ce sin ¢ 5 Ce= =i and
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ear-trumpet to enable him to hear at 36 inches, then
will

36 , 1
Ce =F:6 muhes—m.

1
whence sin ¢p=zg,
¢=1° 35' 33" 2¢=23° 11 6,
o B __ﬁﬁlg__ - [ Do b .
LA__—Br.—ﬁ —216 in.=18 ft.;

. Ae=171% feet.

We see then that, according to Lambert’s formula,
the instrument alone ought to be nearly six fimes as
long as the distance to which it is desired to extend
the hearing. In this case the speaker is supposed to
stand at the distance of 86 inches from the external
aperture of the trumpet. We see, by means of these
formule, that in very deaf persons the trumpet must
be made of inconvenient length in order to render the
voice audible at the distance of 3 feet ; but since the
object of the trumpet is to convey as much sound to
the ear by means of the instrument as the ear itself
can collect at the lesser distance, it is obvious that if
the orifice of one end of the instrument be one-third of
an inch, and of the other end 1} inch (which are
nearly the apertures of the human ear and mouth re-
spectively), by applying the mouth to the larger end
of the trumpet, nearly all the phonic waves will be re-
flected inwards and conveyed to the ear of the listener.

We can now easily account for the fact, that hear-
ing-trumpets of very dissimilar characters answer
tolerably, although if the principles on which some
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Sir Samuel Morland, who appears to have been one
of the first to construct a speaking-trumpet, states
that with an instrument which he made he was enabled
to convey the voice to great distances ; the dimensions
were, length b feet 6 inches, diameter at the mouth
2 inches, and at the external orifice 21 inches.

In the construction of the speaking-trumpet there
are several circumstances worthy of remark ;—m the
first place, the power of these instruments to produce
a reinforcement of articulate sounds.

Now, that the intensity of the voice is capable of
being greatly augmented by means of the speaking-
trumpet is an incontrovertible fact ; and, although the
phenomenon appears at first sight to present (as
Lambert observes) an acoustic paradox, for it seems as
if the effect were greater than the cause, still, with
the aid of the investigations of Lambert, Hassenfratz
and others, it seems possible to give a philosophical
solution of the problem.

We know by acoustics that the sound issuing from
the mouth spreads in all directions and forms a sphere
of undulations to a certain distance, depending on its
. initial intensity ; it follows, that if the mouth be ap-
plied to the aperture of a conoidal speaking-trumpet,
the sound, instead of expanding into a sphere, will
be transmitted through the instrument ; and we may
therefore reduce the subject, as Lambert has remarked,
to the considerations of certain geometrical relations
of the sphere and cone.

When sound spreads unimpeded, it diminishes as
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interfere with the distinctness of the articulation ; for
it is absolutely necessary when using the tube to
speak very slowly ; and, since the consonants are of
short duration compared with the vowels, the former
would be lost to the ear, and the vowel sounds only
would be heard, rendering it very difficult to under-
stand what was spoken.

We see, from these considerations, that the materials
of a speaking-trumpet should be of sufficient substance
to prevent the vibratory movement of the walls of the
instrument from interfering with distinctness of arti-
culation. Care should also be taken that the pitch
of the voice be different from that of the trumpet;
for when the voice and trumpet are of the same pitch,
a resonance is produced, which also materially injures
the distinetness of the articulate sounds.

But to return to the consideration of the cause of
the reinforcement of the voice by the use of the speak-
ing-trumpet.

If the walls of the instrument be sufficiently thick,
so as not to interfere with the distinctness of articu-
lation, the whole of the reinforcement of the voice
may be attributed to the confinement of the air within
the parietes of the tube, and to the reflexions of its
undulations from the internal surface. Lambert has
shown that precisely the same form of instrument is
best adapted to the speaking- as well as to the hearing-
trumpet, the only difference being in the size ; for he
takes the diameter of the opening of the mouth as
1+ inch, whilst that of the ear is but §rd of an inch;
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is practically a limit to the power of the nstrument
for all useful purposes.

For the dimensions of speaking-trumpets Lambert
gives an algebraical formula derived from the trigono-
metrical expression for the length of the side of the
cone, founded on the variable range of the human voice;
and we deduce from it an easy rule for the construc-
tion of the instrument of any given power. Let a
be the range of a person’s voice under ordinary cir-
cumstances, and 4 the range which he wishes to ac-
quire by aid of the instrument ; then if # be the length

of the side of the cone,
3b°
P=g3 =CB ;
whence this proportion,

CB: CE:: BF (CE) : & chord ED (=% inch);
this gives the length CE, and therefore CB—CE, or
the length of the side of the tube.

For example, suppose a=1 mile, /=2 miles,
then m=}§=24 inches,

]
and CE=+/18=424 inches ;
.. BE=24 —4-24=19-76, about 19% inches.

Hassenfratz has disputed the accuracy of Lambert’s
theory, and says that in the speaking-trumpet Lam-
bert has attributed the angmentation of sound to its
reflexion from the wall of the instrument, whilst in
other instruments it is caused by the vibration of
the air contained in the tube; and he asks, “Why
these two causes while the effects are analogous?”
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the direction of the reflected rays is the only thing
to he taken into the account in the instrument, which
is formed entirely with a view of securing the concen-
tration of the greatest number of waves along and
around its axis. Hassenfratz* also seems to have
drawn an erroneous conclusion when he attributes the
intensity of sound to an increase in the amplitude of
vibrations arising from some greater impulse which
air enclosed in a tube necessarily receives. The
passage is very vague, but it is clear that air set in
motion by a given force must vibrate with the same
velocity, whether it expands in open space or is con-
fined within a tube; and the use of an- instrument
cannot possibly create any new force, but simply con-
centrates what already exists to the greatest possible
advantage.

In concluding this brief outline of the theory of
Hearing- and Speaking-trumpets, the author has been
induced to lay it before the profession, in order that
its members may have in our own language access
to some rules for their guidance in the selection of
these acoustic instruments f.

It has been no part of the author’s plan to enter
into any of the considerations relating to the diseases
of the organs of hearing; he may, however, observe,

* Annales de Chemie, Prairial, An. xii. ; and Nicholson’s
Journal, vol, xix. p. 233, A.p. 1804.

+ Perhaps it may be useful to those who feel an interest in
this subject, to notice that instruments according to the formulee

contained in this paper are constructed by Mr. Weedon, Surgi-
cal Instrument Maker, Hart Street, Bloomsbury.






i L -
[CULLATE apeenn oo 16 O 1ntellect
] 1P FOTIGALTLS - IR HE ILTE D i S LT '
E L1 L Il & ULy L AR | f A
| 15} ] E; el e AT & [ ¥ o il gl .. L
L e J1eY 8 i - |
A PENTILLOIE L LI - PLOYaC
VOV LS 400
- 1 1
Ay Gl ] AR £ D R A NATNISIT] o
LR OIS TELL 1 L o
I o) il . i | B
Jer = TACHT 0} JEeln 110 AL Ak e
STRTLLE i r 3 Tl 4 BTNTC BT 11T
[
e . 1 e - A5
15 ]
1 E 51
2 L
4 LN BT g COTNTNOTTATIONn A 111E
. ¥
5 1 | OLAEELS O] 12 VOWwe QULELLILY =
1 ] i Omas X o il
i 1 2 1
1l 1 L LRI NI) TG ] LT E " - “f
i PLEIRT & 1P i 1 LARMLRER LA, | ¥ L AL o b 10L& 3
91 O] awel g01ns
] 1 NUMAan AT E 2o i AL 1EN ] LLOT LIe
1 E -4 & 1 { }] O L1 ] LITEY SELLIREE S(01; 2ty
OTLE T il: LIGAT 3 GO YOouwe LT :




T e 1 1
1 " (r o i




ON ARTICULATE SOUNDS.

WHEN it is considered that animals, especially those
of the higher orders, are provided with a complex
mechanism for the production and modification of
sounds, that they are endowed with an exquisitely
organized acoustic apparatus for transmitting the
impression of sounds to the brain, and, lastly, that
in the latter organ the nature and character of those
sounds are perceived, and subjected to intellectual
processes, 1t is reasonable to conclude that creatures
so gifted were intended to employ those sounds for
some beneficial purpose.

The modification of the voice depends on the
development of the intellect; and, accordingly, the
lower we descend in the scale of animal life, the
less is the power of diversifying vocal sounds.
Most of the orders of mammalia are provided with
mechanism capable of producing an extensive range
of sounds; but the intellect even of the highest
quadrumana is not sufficiently developed, to admit
of their applying these sounds for the purposes of
articulate speech.






ARTICULATE SOUNDS. 11

means of fixing them by visible representation, so
as to render their influence permanent, and the
sounds themselves capable of being recalled at
pleasure; hence sprung the art of alphabetic
writing.

The mechanism provided for the production of
speech comprehends a large assemblage of organs.
The most simple vocal sounds require the combined
action of the lungs, windpipe, larynx, and respi-
ratory muscles; and for articulate language an
additional set of organs must be called into play,
namely, the pharynx, hard and soft palate, uvula,
tongue, teeth, lips, and nostrls.

All languages contain a certain number of elemen-
tary sounds, which are for the most part represented
in their several alphabets; and it is of these sounds
and their various combinations that all languages
consist. But, although the whole of the elementary
sounds which enter into all the known languages
are comparatively few, they are capable of being
combined into an immense variety of words; far
greater, indeed, than is contained in all the lan-
guages of the earth taken together. The etymolo-
gical investigation of languages belongs, however,
to the philologist, while the structure and funec-
tions of the organs which produce their component
sounds are the province of the anatomist, and
physiologist.

After a lengthened inquiry into the elementary
sounds of the various spoken languages which were
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The vowel sounds in the words hard, laugh, &c.,
as likewise those in lamb, hang, &c., although
represented by Sir John Herschel as different,
appear to be, in eacl! case, the same. Again, the
A in hare is a diphthong. Now, if this be ad-
mitted, we may reduce the number of vowels in the
table of Sir John Herschel from thirteen to ten, as
stated below. Those who have not studied the
subject can have little idea of the nice distine-
tions by which the vowel powers are separated;
indeed, it requires an ear well practised in articu-
late sounds to be able to detect their acoustic dif-
ferences with any degree of precision,

Marsden has constructed an alphabet consisting
of thirty-five Roman characters, which he thinks
contains a sufficient number of elementary sounds,
to express by their combinations the oriental lan-
guages. “ This,” he observes, “may be appro-
priately termed a conventional alphabet, and is
meant to be restricted to the especial purpose of
expressing oriental, or other foreign words, literal
or oral, and not to interfere with the established
orthography of any country.”* He however adds,
that * the hope of seeing the accomplishment of
such a literary coalition, or any material advance
towards it, cannot be sanguinely entertained.”

It is stated by certain writers that, among the
Teutonic languages, the English has departed most

* On a Conventional Roman Alphabet, applicable to Oriental
Languages. W. Marsden, London, 1834.






ARTICULATE SOUNDS. 15

employed, such as vocalized, unvoealized, vowel,
consonant, semi-vowel, mute, semi-mute, aspirate,
sibilant, nasal, sharp, flat, &e.

Vocanizep Souwps are those in which the vocal
cords are in a state of vibration.

Uxvocarizep Sounps are those in which the vocal
cords do not vibrate.

Vowers are sounds generated in the glottis, which
pass freely through the mouth, and receive their
peculiar distinctive characters in their passage.
They form syllables without the aid of a con-
sonant, and may be prolonged indefinitely.

CGHSD‘JAH’I‘S are sounds which are produced by the
partial or total interruption of the voealized or
unvocalized breath by some of the organs of
speech; and are therefore called “ Lifere
clausee.”

SEMI-VOWELS are consonants capable of prolonga-
tion without the assistance of a vowel.

Mutes are unvocalized consonants, which must be
associated with vowels to render them sensible
to the ear; and are incapable of prolongation.

SEMI-Mures resemble mutes; but are vocal, and
capable of slight prolongation.

AspirATES are unvocalized sounds, caused by the
breath rushing through the pharynx, or be-
tween the tongue and teeth, or lips and teeth.

SiBiLANTS are hissing sounds, caused by the voice
or breath passing between the teeth.






ARTICULATE SOUNDS. 17

which, the articulation being the same, the differ-
ence lies in the time during which it is sustained,
which constitutes the vowel either long or short ;—
the other depends on an alteration of the position of
the articulating organs, whereby perfectly different
sounds are produced, which ought to be represented
by as many different symbols.

Vowels have been divided into three classes,
having reference to the organs employed in their
production, namely, guttural, palatal, and lahal.

Gurruran VoweLs are produced by freely open-
ing the mouth, while the fauces, and lining mem-
brane of the pharynx, and velum pendulum palati,
vibrate simultaneously with the glottis. The vowel
sounds pronounced in ball, bar, bat, but, are guttural,
and are produced without the interposition of the
tongue, teeth, or lips; since the tongue may be
moved into various positions during their utterance
without altering their character.

ParaTan Vowers.— In the pronunciation of these
vowels, the sides of the tongue touch the molar
teeth, and the dorsum is concave in the centre;
whereby a channel is formed between the tongue
and the palate, through which the voice is trans-
mitted. The peculiar quality of these vowels is due
to the vibrations of the membranes of the dorsum
of the tongue, and palate. The vowels in bate, bet,
beat, bit, belong to this class.

Lasiar Vowers are produced by a partial clos-
ing of the lips, accompanied with depression of the






ARTICULATE SOUNDS. 19

1779, Kratzenstein proved the practicability of
producing the five ordinary vowel sounds by ar-
tificial mechanism, which he constructed and de-
seribed.* He also calculated the relative degrees
of aperture necessary for the production of each
vowel.

About the same time, De Kempelenf succeeded in
producing the vowel sounds by means of a reeded
funnel-shaped apparatus, three inches deep from the
mouth, and two inches in diameter. By inserting
the hand, and moving it so as to vary the size of the
aperture, he was able to modify the sound of the
reed, so as to yield the qualities of the several
vowel sounds.

Mr. Willis,J having succeeded in producing the
vowel sounds on De Kempelen's plan, was in-
duced to try other means of accomplishing the

same effect. Having fitted a free reed, g, to the
bottom of a funnel-shaped cavity half an inch deep,

* Journal de Physique, vol. xxi.

t ¢Le méchanisme de la parole, suivi de la déscription d'une
machine parlante.” Vienne, 1791.

{ Cambridge Philosophical Transactions, vol. iii.
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pitch of the reed remaining the same, its tone will
assume a succession of vowel qualities, correspond-
ing to these letters in the diagram. As the elon-
gation proceeds from & to ¢, the same vowels are
repeated, but in an inverted order, and so on in
cycles, each being a repetition of the primitive
series, but the vowels becoming less distinet in
each successive cycle; the distance of any given
vowel from the centres @, and ¢, being the same
in all the cycles. If another reed, having a dif-
ferent sonorous wave, be adapted to the same
pipe, the same phwenomena will be produced, the
central points of the new eycles being now at dis-
tances from each other which are equal to the length
of the new sonorous wave, but the distances of the
several vowel points from the centres of the respec-
tive cycles will be the same as before; so that,
generally, if the reed wave @ ¢ = 2@, and the length
necessary to produce any given vowel from the point
a, be equal to v, the same vowel will be constantly
produced by a pipe whose length is = 2 na + v,
n being any whole number.

When the pitch of the reed is so high, that the
length of its wave is less than twice the distance
corresponding to any vowel, the production of that
vowel, and of all beyond it, will become impossible.
Thus, if we suppose @ ¢ to be less than 24 v, but
greater than 2 @ o, the series of sounds will never
extend to the vowel u; but, on lengthening the pipe
indefinitely, the succession of vowels will be 11 A 0,

C
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multaneously. If another reed were applied to the
same pipe, vibrating 340 times in a second, the
pitch of the reed would be f, but the vowel would
still be A°, i

After a careful examination of the nature of the
effects of the joint system of reed and pipe, such as
has been described, on the column of air, Mr. Willis
considers that the vibrating tongue of the reed
generates a series of pulsations of equal force at
equal intervals of time, which are alternately con-
densed, and rarefied. These, which he ecalls the
primary pulsations, are followed by a series of
secondary pulsations of decreasing strength, at
equal intervals of time from their respective pri-
maries, depending on the length of the attached pipe.
From the co-existence of these primary and second-
ary pulsations, * there results a series, consisting of
the repetition of one musical note in such rapid suec-
cession as to produce another,” the secondary pul-
sations adding the vowel quality to the primary
note of the reed.

Mr. Willis concludes * that, whatever effect be
produced on the ear by applying a pipe (of a
length = 5,) to a vibrating reed whose note is in
unison with a stopped pipe, (of a length = a,) the
same will be produced by a pipe 2na +s.” Healso
remarks that the pitch of the sound produced is
always that of the reed, but that the vowel pro-
duced is always identical for the same value of s.
Hence it would appear that the ear, in losing the

c 2
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the spaces of these apertures into five parts, De
Kempelen estimated the dimensions for the produc-
tion of the five English vowels as follows :

RAL
@ as in far 5 3
e ag (@) In name 4 2
i as (¢) in theme . . 3 1
0 as in note . 2 4
% . . a8 (00)in cool 1 ]

These estimates show the relative position of the
organs of speech, but do not on any acoustic principle
explain the influence which these changes exert, in
passing from one vowel to another.

If the qualities of sound by which the vowels are
distinguished depended simply on a certain number
of vibrations, like that which determines any given
note in musie, it would be very easy to designate
the vowels by the pitch. But, in the case of the
vocal organs, all the vowels may be conveyed in
a whisper, and they may all be produced in suc-
cession on a single musical note. If, again, they
depended only on the configurations of the vocal
organs, no mechanism incapable of similar configura-
tions could produce them artificially ; but, this having
been accomplished by Kratzenstein, De IKempelen,
and Willis, by means of instruments which differ
much in their construction from the vocal organs, it
is evident that the difference of sound of the several
vowels does not depend on configuration alone;
a conclusion which is further confirmed by the
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Young* seems to have entertained an opinion fa-
vourable to the first hypothesis. He observes, “ The
reflection of the sound from the various parts of the
cavity of the mouth and nostrils, mizing at various
intervals with the portions of vibrations directly
proceeding from the larynx, must, according to the
temporary form of the parts, variously affect the laws
of the motion of the air in each vibration ; or, accord-
ing to Euler's expression, the equation of the curve
conceived to correspond with this motion; and thus
produce the various characters of the vowels, and
semi-vowels.” He further remarks, that *the nose,
except in nasal letters, affords but little resonance;
for the nasal passage may be closed by applying the
fingers to the soft palate, without much altering the
sound of vowels not nasal.”

In taking the second view, it must be borne in
mind that membranes exert a great influence on
vibrating reeds. The researches of M. Savart on
this subject are familiar to every one who has
studied the acoustics of membranes; and we know
by experience that the breath passing through
the glottis is thrown into a certain state of
vibration, and reaches the cavity of the mouth,
which is already so disposed as to present a
proper extent of its own membranes to the action
of the breath. By these means the membranes
are also made to vibrate, and these latter vibra-
tions, co-existing with the original wvibrations of

* Natural Philosophy, vol. ii. p. 550,
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This is obvious from the fact that children, when
learning to speak, do not copy the actions of the
vocal organs by visual inspection, but, when imi-
tating the sounds which they hear, unavoidably
produce the same configurations.® If; on the other
hand, the configurations were not due to the pecu-
liarity of the structure and mechanism, a thousand
persons might utter the same words, while their
vocal organs were in as many different positions.
This, however, we know is not the case; for, so
regular and definite are the actions of the organs of
speech, that there are persons who, having entirely
lost the sense of hearing, can yet understand what
is said to them, by attentively observing the varia-
tions of the mouth during conversation.

DIPHTHONGS.

The vowels are in general capable of being com-
bined two and two, and there results a series of
secondary sounds, or diphthongs; but, unless the
simple vowels are sounded rapidly in succession,
the secondary sound will not be heard, and no
diphthong will be produced. Diphthongs, however,
are not merely sounds resulting from the combina-
tion of two simple vowels, ou, ew, o1, following each
other in rapid succession, but are also in part the
effect of the movements of the articulating organs
on the vowel sounds, during the transition of these

* Hence those born perfectly deaf cannot imitate articulate
I‘.:I.-Ilg'llﬂgl:_
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vibrating position, the lips are then suddenly opened,
and the sound assigned to the letter B, together with
the vowel by which it is followed, is heard; as in
the words bat, tub, &e.

P is a perfect mute, produced in a manner very
similar to that of B; but the lips are more firmly
pressed together, and the explosive force of the
breath is stronger. If the hand be placed before
the mouth, whilst these two letters are alternately
and rapidly pronounced, the difference in the ex-
plosive force and action of the breath can be very
perceptibly distinguished ; as in pat, tap, &e.

V is a labio-dental semi-vowel. If the mouth is
kept in the same position as in pronouncing ¥, and
the glottis is made to vibrate, the vocalized breath
in passing between the lip and the teeth causes the
surface of the lip to vibrate and produces the
buzzing quality of v, as in van, have, &e.

F'is a labio-dental aspirate. It is produced by
the inner surface of the margin of the under lip
being brought into contact with the outer edges of
the incisor teeth of the upper jaw: the unvocalized
breath is then forced out between the lip and the
teeth; as in fat, staff, &c.

W.—This letter is said to partake, in the English
tongue, of the nature of both vowel and consonant.
But, if we consider it capable of being decomposed
into UU, as its name imports, it must always be a
vowel. It has been regarded as a consonant in the
English words water, wood, &c.; but this is a mis-
take; since the diphthong sound at the commence-
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through the nose, which is in a state of sensible
vibratory motion. This is a simple sound, and not
the resultant of the letters N ¢ combined, as is
evident from the mode in which the sounds of these
letters are produced; it should therefore have a dis-
tinet symbol to represent it.

LINGUA-DENTALS.

In the production of the next class of consonants
T, D, TH, DH, the tongue is the organ most actively
employed.

T is a perfect mute, produced by pressing the tip
of the tongue against the roots of the incisor teeth
of the upper jaw, the breath being condensed by
the muscles of expiration, and the pharyngo-nasal
apertures closed, while the glottis is maintained
in the vocalizing position;* so that, the instant the
tongue is withdrawn, the aspirate sound is heard
in combination with the vowel, or consonant, by
which it is followed.

D is a lingua-dental semi-mute: the position of
the tongue is nearly the same as in pronouncing T,
but the breath is less condensed, and the sound is
vocal. T and D stand in the same physiological
and acoustic relation to each other as » and =.

There are two sounds represented by T and D,

* For an account of what is termed the vocalizing position of
the thyro-arytenoid ligaments, the reader may consult Mr. Willis's
paper in the Cambridge Phil. Trans., vol. iv., and the author’s
paper on the ¢ Physiology of the Human Voice,” in Phil. Trans.,
1846.






ARTICULATE SOUNDS, 35

LINGUA-PALATALS.
L, R.

L is a lingua-palatal semi-vowel, produced by
pressing the tip of the tongue against the palate,
and leaving a chink on each side for the passage of
the vocalized breath, by which its acoustic character
1s given.

R, termed litera canina, is produced by causing
a vibratory movement of the tip of the tongue near
to, and sometimes touching, the palate. Its cha-
racter is more or less marked according to the force
of the breath, and the extent and number of vibra-
tory alternations effected by the tongue: sometimes
one vibration only is made, and at others several,
the tongue acting like a free reed.

The double . of the Welsh, and the double r of
the Greeks, and of some other nations, are produced
in the same manner, but, in each case, during one
continuous emission of breath, the articulation
begins with a whisper, and ends with a wvocal
sound.

LINGUA=DENTALS.
S, 8H, Z, ZH.

The two former of these may be more properly
called sibilant, and the two latter buzzing con-
sonants.

S, (termed, from its hissing character, litera ser-
pentina,) is produced by a strong current of the
unvocalized breath passing through a chink formed
between the upper and under incisor teeth, the
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Germans give the letter the power of v, as in jert,
yesterday; jahr, year; and the English pronounce
it similarly in the word Hallelujak. The Dutch re-
present the sound by bsj.

Cu soft, Tsch German, 1sf Dutch, the sound of
which is heard in charm, charter, and not the
guttural sound x or ¢ hard, improperly represented
in the words character, chemist. The articulating
organs pass through the positions of T and sm, as
above explained.

X has the sound of z at the beginning of words,
but in the middle, or at the end of words and syl-
lables, it assumes the power of ks, or kz. It is not
used at the beginning of English words.

GUTTURALS.

C, CH, Q, G, GH.

The legitimate sound of ¢ hard, as heard in the
words corn, caper, &ec., is identical with that of K;
one of which letters is, therefore, superfluous. Tt is
a guttural mute, produced by the breath intercepted
between the dorsum of the tongue and the velum,
while the air is condensed in the pharynx, whereby
an explosive sound occurs on withdrawing the
tongue, and opening the vocal passage.* The letter

* Sir Charles Bell observedin a person, the bones of the upper
part of whose face were lost, so that one could look down behind
the palate, and thus witness the operation of the velum palati,
that * during speech it was in continual motion ; and when this

I
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sibilant transmitted through the teeth, and is
identical with the sound of 1, as heard in the
names Jokn, James, &e. G hard bears the same
physiological and acoustic relation to &, as » to T.
I'ts substitution for 5 should not be used.

G is a guttural, used in the Irish, Italian, and
Persian languages. In the English words, lght,
daughter, though, the letters remain, but the sound
of the gk has long been dropped.

(.—The letter @, which is always used in combi-
nation with v, is equivalent to Ku.

H is a guttural aspirate, produced by forcing the
unvocalized breath through the mouth, and com-
bines easily with all the vowels as, ha, ke, ki, &c.

The following tabular classifications of the con-
sonants must be regarded as only approximatively
correct, and have been here introduced in order to
avoid complexity of detail.

ANATOMICAL AND PHYSIOLOGICAL CLASSIFICATION.

LINGUA- LINGUA- LINGUA-
LABIAL, DENTAL.  PALATAL. PALATO-NASAL. PHARYNGEAL,
B ra s = e N S
P SEL " Py ERA 40 NG IR s
LABIO-DENTAL, A 5 el B LABIO-NASAT. H
L'l weat STVELE oo AP M
F e

Z
ACOUSTIC CLASSIFICATION.

Mures. ... .. E, T, K. | BiermanTs . ... 8 SH.
SEMI-MUTES . . . B, D, G. ASPIRATES . . . . H,F,TH.
NAGKE o v M, N, NG. Liqums . ..., L, R.
Bozmn: . ... . V,Z, ZH
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alphabet has the number of separate characters suf-
ficient for this purpose; and that no language has
hitherto been fully represented on the acoustic and
phonographic principles here laid down.

The difficulty of interpreting hieroglyphics, which
are perhaps only in part alphabetical, is well known.
The Chinese characters are entirely ideagraphic,
representing objects, and ideas,* and not sounds.
The effect of this is that, although the inhabitants of
one province may not understand the dialects of
other provinces, they use the same characters for
the same ideas, and things; and the author is in-
formed by a gentleman who has resided many years
in China, that he has often seen one Chinese, in
conversation with another of a different province,
describe the figure of the characters by a flourish
of his parasol in the air, when their vocal language
was so different as to be unintelligible to each other.

The Roman alphabet, which is now in such
general use, is very defective in acoustic representa-
tion. In several European languages its orthoépy is
indefinite, arbitrary, and continually changing, and
we find that we cannot without difficulty read our
own language as it was written only a few centu-
ries ago. The following is an example of the Lord’s
Prayer, as it was written by the English about the
seventh century.f

Uren fader thic arth in heofnas, sic gehalgud

* See Penny Cyclopedia, vol. xii., Art. ¢ Hieroglyphics.’
t Camden’s Remains, p. 23,
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pulpit, the bar, and the senate be consulted. It is
chiefly through the neglect of these precautions,
that the authors of the phonetic system have
brought that project into ridicule. Their system
of vowels is, moreover, imperfect; and their com-
binations of characters betray a pronunciation
strongly savouring of that used by the uneducated
classes of society.

In the employment of elementary sounds for the
expression of ideas, whether conveyed in the form of
melody, as in singing and recitative, in reading
aloud, or in speaking, the principles of enuncia-
tion are the same; the distinction is only in the
choice of the melody, which, however, 1s suscep-
tible of great variety, and, in certain sentences,
determines the meaning of the speaker. Pauses,
accents, cadences, and choice of melody and time,
aided by gesticulation in delivery, are all called
into action by the finished orator, in order to
render his subject impressive, and to secure the
attention of his audience. Few, however, either in
the pulpit, at the bar, or in the senate, attain by
exercise that excellence in the method of expressing
their ideas, of which the vocal organs are susceptible.
In speaking, the proper intonation, time, accent,
quality, and intensity, adapted to the magnitude of
different assemblages, cannot indeed be acquired
without much study and practice; and, as the art
is little understood, and less cultivated in our
schools, we need not be surprised that so few
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IMPEDIMENTS OF SPEECH.

It is now well understood that the study of
the physiology of voice and speech is surrounded
with considerable difficulties. The acoustics pecu-
liar to the vowel sounds have attracted the atten-
tion of the most distinguished mathematicians,
and any attempt to analyze them involves very
profound considerations. The investigation of the
consonant sounds is not, however, involved in the
same obscurity. The whole of the vocal mecha-
nism during speech is under ordinary circumstances
governed by the will.

But, since we find the parts of the mechanism so
multifarious, and the conditions of their normal
functions in voice and speech so numerous, we need
not wonder that they should frequently present
a great variety of irregular and disordered actions;
indeed, the more the subject is investigated, the more
must the investigator be impressed with the con-
viction that it is more wonderful that the majority
of persons speak properly,than that a compara-
tively small number speak imperfectly. The diffi-
culty of speaking our language is much increased,
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been supposed by these authors that stammering is
the result of some abnormal condition of one or more
of the organs which compose the vocal apparatus,
such as the freenum linguse, the velum, uvula, tonsils,
or some of the muscles of the tongue, &c. After
proposing this hypothesis, the next rational step
would have been to inquire whether such hypothesis
strictly corresponded with the functions of the
several parts in question, in reference to the produc-
tion of voice and speech. Had this been previously
done, we should never have heard of the many
surgical mutilations of these organs, which have
taken place both at home and abroad; since, even
without the attainment of anything approaching to
an accurate knowledge of the mormal functions of
these parts, it might easily have been ascertained
by a little inductive reasoning, that some of the
parts which have been subjected to operations could
not possibly be concerned in the production of the
malady.

Independently of voice and speech, the vocal
organs are more or less concerned in the func-
tions of respiration, deglutition, and the special
senses of hearing, smell, and taste. Owing to the
complex apparatus of the vocal organs, difficul-
ties of the most formidable nature present them-
selves in the study of their physiology, and
pathology, and it can therefore easily be under-
stood how surgeons may often be mistaken respect-
ing the causes and seat of these complaints. A
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so much enlarged as to impede deglutition, and
block up the internal passages to the cars; or they
may be ulcerated, and involve the surrounding
tissues, but still without producing any sensible
effects on the articulation. The velum is under
the control of the voluntary muscles; and, if it
should be found on investigation to be instrumental
in the production of stammering, it may easily, by
a method which will presently be described, be made
to act so as to keep the vocal tube open. The
uvula cannot close the voeal tube in speaking, and
consequently cannot be concerned in producing the
defect of speech under consideration.

It has been truly remarked by Sir Charles Bell
that for the production of the most simple sound,
or the articulation of a single word, the consent
of a great number of organs is necessary. Dr.
Arnott also observes, that command over the organs
of speech is acquired in the same manner as over
all the muscular organs of the body; as, for
example, in walking, skating, fencing, and per-
forming on musical instruments. Agreeably to
this view, it will be found on analysis, that want
of synchronous and appropriate action of each part
of the vocal mechanism concerned in speech, is
essentially and fundamentally the cause of stam-
mering. The most common cases of stammering
occur, when persons attempt to articulate the
desired sounds without putting the glottis into
vibratory action; and, therefore, in order to remove






IMPEDIMENTS OF SPEECH, 0l

directly to an imperfect combination, rather than
to a want of voluntary control over them, By
pursuing the plan above described, no difficulty
is experienced in making the worst stammerer
utter whole sentences uninterruptedly; and, after
a few lessons, the most illiterate persons may
be taught how to articulate with facility.

Cases have been described in which the motions
of the tongue are said to have been restricted by the
genio-hyo-glossi muscles; and it has been asserted
by Amussat, and others, that the division of the
genio-glossi portions has been attended with appa-
rent relief. There is most probably some fallacy
in these views, and the power of articulation should
always be tested on the principles already described,
before any attempt is made to relieve the defect by
operating with the knife. When we reflect on the
severity and gravity of the methods pursued by
Dieffenbach for the relief of stammering; which
consist either in the division of the muscles of the
tongue at its root, cutting at the same time through
the linguales, genio-hyo-glossi, and stylo-glossi
muscles, with their bloodvessels, and nerves; or in
cutting a transverse wedge-shaped slice out of the
dorsum of the tongue, we may easily conceive the
danger of hemorrhage, and sloughing, which must
result from such operations. It appears, indeed, to
be wholly unjustifiable for surgeons thus to inflict
wounds, and mutilate organs, upon mere hypothesis,



ey e -

h2 IMPEDIMENTS OF SPEECH.

more especially when the practice is at variance
with the physiology of the parts concerned in the
defects of speech intended to be relieved.

Cases arising merelyfrom temporary derangement
of the nervous system, such as over-excited emotion,
which may be indicated by the patient being at one
time able, and at another time unable, to articulate
fluently, have strangely enough been supposed ca-
pable of cure by the extirpation of some portions of
the vocal organs, Effects such as these may be easily
explained from our knowledge of the effects produced
on the voluntary muscles, by any sudden impulse
given to the mind. It is well known that many asto-
nishing acts are occasionally performed by the volun-
tary muscles under excitement, of which they are
incapable at other times. It is not, then, surprising
that the extirpation of portions of the tongue, tonsils,
uvula, and velum, should produce such a degree of
mental excitement as to control for a time the vocal
mechanism; but, after the excitement of the opera-
tion has passed away, the unhappy sufferers relapse
into their former state of imperfect articulation.

There is, however, another class of cases of com-
mon occurrence, to which neither the principle of vo-
calization during articulation,nor of an impulse given
to the mind, whether through surgical operation or
otherwise, will apply. Reference is now made to
those cases in which the mechanism has never been
trained to execute the combined actions necessary
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for the production of certain elementary sounds.
These cases may arise from a variety of causes,
such as defective hearing, imperfect imitation, or
even inattention. We know that the power of
speech depends entirely upon the sense of hearing,
since those who are born deaf are likewise dumb.
But there are also many persons whose hearing is
good, but who, from some defect in their powers
of imitation, or from a want of proper attention, are
unable to articulate certain letters or words.

On careful investigation, it will be found that the
interruptions of vocalized breath in stammering
may take place by the irregular actions of four dif-
ferent sets of organs: 1st. By the closing of the
valve of the glottis; 2ndly. By the closing of the
isthmus of the fauces; 3rdly. By the dorsum of the
tongue being brought into contact with the palate;
4thly. By the closing of the lips and posterior
nares. In the first case, the air is condensed in the
trachea; in the second, the same effect takes place
in the vocal tube, posteriorly to the isthmus of the
fauces. When the glottis is irregularly closed dur-
ing speech, the articulation of all the vocal sounds
is prevented. A prolonged closing of the isthmus
of the fauces necessarily obstructs the pronuncia-
tion of those letters and syllables which begin with
cutturals, as king, good, &c. The involuntary or
misdirected action of the tongue affects the series
of lingua-dentals, lingua-palatals, and lingua-palato-
nasals, and therefore words and syllables beginning

B
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dency is to paralyze the intellectual, and to disturb
the vital functions, in such a manner as to induce
organic disease, and in some cases even sudden
death.

Whatever may be the nature or cause of the
changes in the brain which correspond to the several
kinds of emotion, the changes themselves are, in the
opinion of Miiller, propagated from the brain to the
medulla oblongata; the latter in its turn influencing
the action of the respiratory muscles through the
medium of the corresponding nerves, and affecting
in an especial manner the motor nerves and muscles
of the face. Dr. Marshall Hall has brought forward
many facts which tend to show that the emotions are
seated in the medunlla oblongata, or at least in some
part of the nervous centre below the cerebral hemi-
spheres; and he has pointed out their influence on
the paralyzed side in hemiplegia, when that of the
brain is cut off.

The influence of the passions is transmitted by
the motor nerves, producing effects corresponding to
the nature of the passion, and may either increase,
diminish, or even paralyze the action of remote
parts during a longer or shorter period. It is
observed, however, that similar phenomena may be
produced by different emotions, and that weeping,
sighing, and sobbing may alike follow intense joy,
anger, or pain. Anxiety, fear, and terror depress
the action of the brain and spinal cord, and the legs
in consequence tremble and are scarcely able to

¥ 2
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and on the stomach, heart, and other organs sup-
plied by the ganglionic nerves, the emotions act
almost independently of volition, except under ex-
traordinary efforts of the mind. It is not sur-
prising, therefore, that such functions should have
a great influence over the voice, speech, and re-
spiration. The emotions which arise in the sys-
tem of a person, when he is about to address an
audience, are often so overpowering, that the voice
loses its natural volume, becomes tremulous, and
sometimes inaudible, the respiratory functions are
irregular, the flow of ideas is impeded, and the
articulating organs perform their office so imper-
fectly, that he who is generally ready and fluent in
conversation, hesitates, stammers, and cannot utter
a single connected sentence. Now, if persons who at
other times have a perfectly voluntary control over
the organs of voice and speech, partially lose it under
the circumstances just mentioned, & fortiori those
who have at all times an imperfect control over
their articulation will, in similar states of feeling,
find their powers paralyzed, and their speech more
than usually defective.

It is desirable now to explain the conditions neces-
sary to be observed in order that the control over
speech, when acquired, may be maintained ; since
without such knowledge the duration of this power
is uncertain, and the patient is liable to relapse. In
most of the cases which have come under the author’s
observation, patients who had attained the habit of
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without much practice; and when, on investigation,
we find that such a variety of successive physical
changes is necessary for the production and vocal
expression of a single idea, it is rather a matter of
astonishment that the generality of persons speak
so well as they do. It is, moreover, an object of
considerable importance to lessen the excitability
of patients labouring under these nervous affections,
by appropriate medical treatment, which may tend
to aid the practitioner in bringing the patient into
such a state as will enable him to exercise a
voluntary control over the mental and vocal
functions simultaneously.

It might be imagined by some persons that this
is merely a psychological inquiry, and beyond the
range of therapeutical studies; but, on mature reflec-
tion, it will be found in this, as in other cases, that
those who exclude from their view the mental states
of patients, and restrict themselves to the considera-
tion of their bodily conditions, neglect the operation
of an agent which controls more or less all the
functions of the system.

The time occupied in the utterance of a series
of monosyllables varies considerably in different
individuals. When words are set to music, the
time of each syllable is regulated by a definite scale;
but, in ordinary speaking, the choice of the time is
arbitrary, and left to the taste and ability of the
speaker. Nervous and irritable persons are often



e et

e il —

60 IMPEDIMENTS OF SPEECH.

betrayed into a hurried mode of articulation; and,
involuntarily attempting to blend the sound of one
monosyllable with the succeeding one, necessarily
stammer in the endeavour to accomplish a physical
impossibility. For the improvement of such per-
sons, it is found useful to fix their attention on the
oscillations of the pendulum of a metronome, and
to cause them to pronounce a syllable at each vibra-
tion. When the beat of the latter is from sixty to
eighty-four in a minute, it will be sufficiently rapid
for practice. Steel observes that *“good speakers
do not pronounce above three syllables in a second,
and generally two and a half, taking in the neces-
sary pauses.”’®

Where the involuntary actions of the voluntary
muscles which close the vocal tube, occur only
under occasional states of mental excitement,
the treatment consists in establishing a healthy
nervous control over the vocal organs. It is
now well ascertained that the ordinary respiratory
movements belong to a series of automatic actions
connected with the wital functions, while the
production of voice and speech belongs to the
voluntary system, and, of course, to the animal
functions. Of the reflex and automatic nature of
the ' respiratory movements we have conclusive
proofs, from the circumstance that in some animals
they continue in action on the application of stimuli,

* Prosodia Rationalis, p. 49. London, 1779.
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even after the removal of the cerebrum and cere-
bellum, and also continue during sleep when volition
is partly suspended. On the other hand, vocaliza-
tion and articulate speech are purely voluntary
actions, which can be excited and suspended at
pleasure. There is, however, in man, a mutual
relation subsisting between the voluntary and in-
voluntary systems, owing to which the reflex action
may be disturbed by volition, and its rhythm de-
ranged. The respiratory movements may thus be
accelerated or retarded by different states of mental
excitement ; and, if this interference with the reflex
action is often repeated, and the periods of its
rhythm prolonged, the latter may be partially de-
stroyed, and a voluntary act may then become
necessary to replace the ordinary reflex movement
of inspiration. Similar derangement occurs from
the interference of voluntary action in suppressing
the expulsion of the feeces and urine, after the spon-
taneous impulse for that purpose has taken place.
Under these circumstances, the sphincters become
spasmodically closed, and the intestines and bladder
refuse to discharge their contents. Hence we infer,
that the action and reaction naturally subsisting
between the vital and physical forees of the animal
economy concur only whilst they are uninterrupted;
but if by the interference of volition they are pre-
vented from taking place, the reflex action is either
partially or totally suspended, for a longer or shorter
period. Presuming the principles above stated to be
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but, the thyro-arytenoid ligaments being in a vocal-
izing position, the air cannot rush into the chest
through the chink of the glottis as fast as is requi-
site, and in the first moment of the inspiratory act
a croup-like sound is emitted. Whilst this is going
on, the expansion of the chest proceeding faster
than the intromission of air, a partial vacuum in
the thorax would be produced, were it not prevented
by a compensating, though unsteady movement of
the diaphragm. If these interferences between the
voluntary and reflex systems be repeated periodi-
cally at short intervals, as is often the case with
clergymen, and other public speakers, the derange-
ment of the functions becomes so aggravated, that
the voluntary control over vocalization and the
natural rhythm of the respiratory movements is lost,
and the invalid is obliged, for a longer or shorter
time, to abandon public speaking. These disturh-
ances very commonly arise from the duties of
clergymien, who are most usually the victims of
these functional maladies. It is not uncommon
for those who are celebrated for their command of
language and eloquence to suffer in this manner, to
utter a croup-like inspiratory sound in speaking,
and finally to lose voluntary control over their
vocal organs. In order to show the practical ap-
plication of these general principles, I shall now
relate one of several cases which have come under
my mnotice. A clergyman of delicate constitu-
tion, and nervous temperament, with inactive
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digestive organs, was seized, about twelve years
since, with an attack of hemiplegia, which para-
lyzed the muscles on the right side of the head
and face, including those of the eyeball, but he
retained control over the functions of deglutition,
and vocalization, and after the lapse of several years,
the muscles on the paralyzed side resumed their
normal action. The treatment to which he chiefly
ascribed his improvement was electricity, adminis-
tered by means of an electro-magnetic machine.
At this period, his voice retained both its power
and quality. About three years ago, however, he
began to lose a portion of voluntary control over
the vocal organs. He found that, after having ex-
hausted his chest, he made a eroup-like sound on
drawing in the breath. This was no doubt owing
to the ligaments of the glottis being at the time in
the vocalizing position, and consequently vibrating
during forcible inspiration. The diminished aper-
ture of the rima glottidis prevented the chest from
being fully replenished with air during the inspi-
ratory process; consequently, when the patient had
exhausted his chest, he found that he was obliged to
stop suddenly in the middle of a sentence, and could
not utter another syllable until the lapse of some
seconds, when the balance between the action of the
olottis and of the respiratory muscles was restored.
On again proceeding to read, the same circumstance
recurred, so that he was obliged to abandon for a
time his clerical duties. The normal action of the

|
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reflex system presiding over inspiration was in this
case so impaired, that the ordinary stimulus to draw
in the breath did not produce this result, and the
patient, being unconscious of what was going on,
continued to exhaust his chest until the stimulus
arising from its physical condition was such as to
render an aet of inspiration imperatively necessary.
After a time, the action of the vocal apparatus
became so uncertain, weak, and tremulous, that he
was unable to sustain his voice even in ordinary
conversation. The circulation of the blood was
carried on languidly, and with a sense of weight
in the region of the heart, which he supposed to be
diseased, or dilated.

Under these circumstances, he consulted several
eminent medical and surgical practitioners in Lon-
don, by whose advice he had recourse to tonics,
sedatives, counter-irritants, and other remedies,
which produced mno relief. A galvanic current,
daily passed through the larynx, seemed however
to produce some advantage, and the voice acquired
temporary power; but these effects were very tran-
sient. The patient had once or twice tried the
compound decoction of sarsaparilla, which very
materially diminished the power of the voice; at
least, after repeated trials, the result was alwaysa
partial loss of voice. In the treatment of this case,
after ascertaining the degree of control which the
patient still retained over the muscles of inspiration,
I directed him to fill his chest before attempting
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to speak. This was performed with some diffi-
culty, and the inspiratory process was langnid and
irregular; a state which seemed to be occasioned
by some peculiar conditions of the diaphragm and
glottis. After a little practice, however, the voice,
which was at first weak and tremulous, could be
sounded in a full strong tone; but it was necessary
at intervals to remind the patient that it was time
to inspire, or the chest would otherwise become
exhausted. Some remedies calculated to restore
the tone of the digestive organs, and to relieve
nervous excitement were ordered; and he was
directed to practise the periodic rhythmical actions
between the respiratory and vocal functions. He
was advised to abstain from his clerical duties
until his power over the disordered functions was
restored by exercise. It was, however, found very
difficult for the patient to practise this exercise
without assistance, inasmuch as he was totally
unconsecious of the degree of exhaustion which the
chest had undergone, and did not perceive the
proper moment for refilling it by inspiration, un-
less his attention were directed to it by another
person,

There was considerable difficulty in forming a
correct diagnosis of the nature of this case, since
the paralysis which preceded the derangement of
the respiratory and vocal functions might have
been supposed to have had a share in producing
the affection. It must be apparent that the restora-
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tion of this patient could never have been effected
by any of the remedies found in the pharmaco-
peeias; and it is therefore not surprising that the
tonics, counter-irritants, and sedatives employed, did
not produce the results anticipated.

It is obvious that cases which present symptoms
like those just related, must be treated according
to the pathological state presented in each case;
but this cannot be accomplished unless we are
previously enabled to form a correct diagnosis of
the cause of the symptoms.

The most frequent cause of stammering is the
imperfect education or training of the organs of
articulation, and a deficiency in that sympathe-
tic association which ought to subsist between
the articulating and vocalizing organs. The va-
rious and complex modifications of the organs of
articulation are acquired only by long and atten-
tive observation, the healthy action of the ear
being fundamentally necessary for this purpose;
and even although its functions may be healthy,
experience often proves how difficult it is for some
persons to imitate the isochronous pitch of the
most simple sound, which many indeed can never
accomplish. In like manner, when a person whose
articulation is perfect hears a strange word pro-
nounced, as, for example, a word in a foreign
language, he is often obliged to make many
attempts before he can repeat it. In the Turkish,
Arabic, and Russian languages, words might
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easily be selected which few Englishmen could
imitate without long and continued practice. Is
it not, therefore, reasonable to expect that stam-
mering persons, whose organs of articulation have
been for many years imperfectly or improperly
applied, will require similar efforts to overcome
the defect, even after they have been properly
instructed how to do so. The configurations of
the mouth and pharynx in speech being numerous
and complex, the slight changes which modify the
sound cannot be very readily explained to the
stammerer: his ear must catch all the modifica-
tions of sound which constitute articulate langnage;
but it is only by the regulated exercise of the
organs of articulation that he can expect to be
able to imitate them; and it is owing to the im-
perfect manner in which this has been performed,
that stammering in the greater number of cases
arises.™

Drs. Arnold, Miiller, and Schulthess agree in
considering the cause of stammering to be a
spasmodic affection of the glottis producing a
momentary closure of the rima glottidis. Miiller,
however, remarks very properly, that “it must
be remembered as a principle, that the momentary

* No person who has once thoroughly learned to articulate pro-
perly can easily stammer while the glottis is maintained in a state
of vibration. In the perfect mutes, however, as the vibrations are
suppressed, it is necessary to preserve the thyro-arytenoid liga-
ments in the vocalizing position, in order to begin the intonation
of the voice as soon as the mute is perfected.
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spasm depends entirely on a morbid association of
the movements of the museles of the larynz with the
movements of articulation.” We here observe that
this definition is at variance with the idea of spasm
of the glottis; for irregular voluntary association of
actions does not constitute spasm, and the repeti-
tion of ha-ha-ha-have, is the voluntary attempt to
overcome the difficulty, as likewise in the examples
of g-g-g, l-l-l, ttt, and b-b-b, in which the im-
pediment is caused by the organs articulating
those letters, the glottis remaining mute, but not
spasmodically closed. In fact, Schulthess is quite
correct In saying that the repetition of the same
sound in stammering is merely a series of attempts
to overcome the difficulty, as l-I-I-laughing, tt-t-t-take,
b-b-b-better.

In sounding the sibilant s, many persons do not
adjust the position of the tongue behind the teeth,
so as to produce the clear hissing quality belonging
to this letter; others place the tongue nearly as in
TH, which is the cause of what is termed lsping.
A great number of individuals pass through life
with this defect; which is nevertheless capable of
being very easily removed, by a little attention to
the difference between the actions of the tongue,
teeth, and breath, in s and TH respectively.

Those who are unable to produce the sound of
&, have a difficulty in effecting the quick, vibratory
motion of the tip of the tongue against the palate,
and usually substitute the sound of r, which 1s

o
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easier. A gentleman at the Irish bar, who laboured
under this defect, consulted the author, to whom
he stated that the defect had harassed him exceed-
ingly, and injured him in his profession. He had
made a tour in Germany, and had recently arrived
from Rotterdam, but the attempt to pronounce the
name of that place was almost unintelligible. After
three or four consultations, however, during which
the normal actions were explained to him, he ac-
quired the power of articulating the letter R very
correctly.

According to the researches of MM. Bennati, and
Gerdy, the velum and uvula are chiefly instrumental
in modulating the voice. In a memoir read before
the Royal Academy of Sciences of Paris, the former
has described and figured the positions and move-

"ments of the velum and uvula, coincident with the

changes of pitch and modulation in singing.
Although generally concurring in the views of these
distinguished physiologists on the points above
mentioned, it is proper here to state that the author
objects to their hypothesis respecting the produc-
tion of the falsetto. It is, however, by no means
o matter of so much indifference as many persons
appear to suppose, whether we have, or have not,
such parts appended to the vocal organs as the
tonsils, velum, and uvula. With regard to the
tonsils, Bennati relates two cases, one of M. le
Comte de Fedrigotti, who suffered, subsequently to
an attack of acute nervous fever, from an enlarge-
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ment of the tonsils, which was supposed to injure
his voice. Two-thirds of them were therefore
extirpated, and the effect produced was, that
although the tenor register of his voice was im-
proved, and the compass augmented by two notes,
he lost four notes of the falsetto register. In the
second case (that of M. Carcelli), the tonsils having
been enlarged by chronic inflammation, the falsetto
acquired an increased range of five notes! Gerdy
also mentions a case, in which the whole pitch of
the voice became more acute after the extirpation
of the tonsils. Reference has been made to the
preceding cases to show that, in singers at least,
the tonsils are organs of some importance. The
defective pronunciation of certain words, or the
inability to sound certain letters, may, however,
exist permanently in some individuals, without
stammering, and may arise either from some mal-
formation of the vocal organs, or from a misapplica-
tion of some portion of them.

[n training the voice on the principle above pro-
posed (see page 50), it is manifest that the duration
of the interval between the pronunciation of each
syllable will be inversely proportional to the power
or control of the individual over the muscles of
articulation, and wice versd. In those who have
very great difficulty in applying the principle, the
interval must be long. The maintenance of a
continued sound during speech, is not so difficult or
80 conspicuous as many persons may imagine. The

F 2







IMPEDIMENTS OF SPEECH. T3

wounds of the tongue on articulation presents some
very curious results, especially when they have
been inflicted at an early age. The following cases
were brought under the author’s notice during the
autumn of last year. Two young twin brothers
presented themselves for examination to one of
the metropolitan societies as missionaries; but their
mode of articulation was so exceedingly defective
and peculiar, that they were supposed to have
some irremediable malformation of the vocal organs;
but, before coming to a decision, the Society desired
the author’s opinion to be taken respecting them.
On investigation, he found their intonation ex-
tremely nasal, similar to that in cleft palate, and
that they could not pronounce many of the letters
of the alphabet, but supplied their places with other
sounds; so that their language was very disagree-
able, and sometimes scarcely intelligible. The
fauces, palate, and other vocal organs were, how-
ever, found to be in a mormal state. On further
search after the cause of the defective articulation,
it was ascertained that one of them, when a little
boy, had wounded his tongue so severely, that he
was unable to use it in ordinary speech; and that,
in order to make himself understood, he substituted
a series of nasal sounds which did not require the
wounded tongue to be put in motion, and in this
way acquired the habit of articulating in the man-
ner already described. The twin brother imitated
the one thus affected, and, in consequence of their
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being educated together, acquired the same mode
of articulation. On explaining to them the nature
of the normal actions to be acquired, they imme-
diately began to practise them; and, after the
second interview, ceased to consult the author, being
confident of their ability to master their defects.

In another case, a gentleman called upon the
author to request his opinion respecting the best
kind of artificial palate for a friend; but was in-
formed that, before any opinion could be given, if
was necessary to see the patient, who shortly after
presented himself, and spoke in a tone like that of a
person with a divided palate. On looking, however,
into his mouth, the vocal organs were found, as
in the former cases, to be sound. On inquiry, he
stated that when young he fell and cut his tongue,
and from that time he had spoken very imperfectly,
failing in all the sounds which required the use of
the tip of the tongue, as well as in the letters s,
sh, ch, &e. The cause and method of cure of his
defective articulation were explained to him; and,
after three or four visits, he wrote to say that he
was able to speak correctly, and did not require
further aid.

These cases are interesting as showing that
when the actions of the organs of articulation are

- once deranged, they will require for their restoration

a treatment founded on physiological principles.
Members of parliament, barristers, clergymen,
and others, required by their professional duties
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to exercise the voice for lengthened periods, often
suffer from enlargement of the tonsils, relaxa-
tion of the pharynx, and irritation of the larynx.
Public singers, also, are liable to the same kind of
irritation, sometimes even giving rise to the rupture
of a bloodvessel. In addressing large audiences,
the room must necessarily be capacious, and the
intensity of the voice must be proportionate.
During these exercises of the vocal organs, the
transit of the air to and from the lungs tends to
carry away the moisture from the mucous mem-
brane lining them; and, after speaking during a
great length of time, a sense of dryness in the throat
indicates the necessity of quiescence, or of a draught
of water to restore the humidity. As soon as the
mucous membrane is thus irritated, the tone of the
subjacent fibrous tissues becomes relaxed, and the
voice often either falters, or loses a portion of its
power; the tonsils partake of the irritation of the
surrounding tissues, and, like other glandular struc-
tures when irritated, become enlarged. In relaxed
states of the system, the tonsils often acquire con-
siderable volume; and under a frequent recurrence
of the cause, as in the case of clergymen, there re-
sults a state of the tonsils and surrounding parts,
commonly designated  clergyman’s sore-throat.”
The early stage of these derangements is often
neglected, and recourse is had to surgical advice
only when the organs in question have already
suffered considerable mischief. Under these cir-
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cumnstances, the patient should be enjoined to abstain
for a time from clerical duties, to take such remedies
as will restore the general tone of the system; and,
if the application of escharotics, such as nitrate of
silver, or nitric acid, fails to reduce the volume of
the tonsils, recourse may be had to extirpation. In
the early stage, the treatment may be of a more
mild character, and will be attended with more satis-
factory results. The most rational treatment is
obviously the removal of the primary cause: for the
treatment of effects, whilst the cause is suffered
to continue in operation, cannot be expected to
prove successful. The enlarged state of the tonsils
in clergymen injures the quality and power of
their voice, but it does not produce impediments
of speech, as it ought to do, were the tonsils (as
has been supposed) concerned in stammering. In
singers, long-continued and excessive exercise of the
vocal organs is often productive of protracted mjury,
more especially affecting the upper notes of the
voice. Young females, endowed with great range
of pitch, have, by excessive use, so relaxed the
vocal mechanism, as not only to lose many notes of
the scale, but also to impair the quality of their
voice during the rest of their lives. The author
has also been consulted by others suffering from an
enlargement of the tonsils from the same cause. He
has, at the present time, under treatment cases of
this nature, occurring in young females between the
ages of twelve and fifteen. It is therefore prudent
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something had given way in the region of the
crico-thyroid ligament. From that time, pain oc-
curred in the same part whenever she attempted to
sing. Shortly afterwards, the thyroid-gland began
to enlarge, and has never since been entirely re-
duced. By applying tincture of iodine with a
camel-hair brush every night, it appears, however,
at length to be diminishing.

In conclusion, the principles here laid down for
the treatment of impediments of speech have now
been fully tested by the author; who, after consi-
derable experience, has found that patients labour-
ing under these defects have acquired a perfect
control over the vocal organs, by applying the
mode of treatment here proposed, after trying
various other methods without any beneficial
result.

It has been the custom of the author to furnish
his patients with principles whereby they might
always be enabled to recover themselves, should
there exist any tendency to relapse. Inthis class
of cases, however, as in many others, it is not
uncommon to find persons too indifferent about the
result to trouble themselves with the exercise of
rules, after they had made themselves masters of
them. -

It must always be borne in mind, that we have
not to deal with automatic functions, which, once
set in healthy action, continue like the movements
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Collected from the Practice of the most eminent Physicians and Surgeons, English
and Foreign. 24mo. cloth, Gs.

THE DRUGGISIS' GENERAL RECEIPT-BOOK: comprising a

copions Veterinary Formulary and Table of Veterinary Materin Medica ; Patent and
Proprietary Medicines, Drogrists’ Mostrums, &e. ; Perfumery, Skin Cosmetics, Hair
Cosmetics, and Teeth Cosmetics; Beverages, Dietetic Articles, and Condiments; Trade
Chemicals, Miscellaneous Preparations and Compounds used in the Arts, &e.: with
useful Memoranda and Tables. Third Edition. 24mo. cloth, Gs.

II1.

THE POCKET FORMULARY AND SYNOPSIS OF THE
BRITISH AND FOREIGN PHARMACOPEIAS; comprising standard and
approved Formul® for the Preparations and Compounds employed in Medical Practice.
Sixth Edition, corrected and enlarged. 24mo, cloth, Gs,

DR. ©'B., BELLINGHAM.

ON ANEURISM, AND ITS TREATMENT BY COMPRESSION.

12mao. cloth, 4s.

DR. HENRY BENNET.

A PRACTICAL TREATISE ON INFLAMMATION AND

OTHER DISEASES OF THE UTERUS., Third Edition, revised, with Additions,
8vo. cloth, 12s, 6.

MHA. HEMRY HEATHER BIGG.

ARTIFICIAL LIMBS; THEIR CONSTRUCTION AND APPLI-

CATION. With Engravings on Wood. #8vo, cloth, 3s.

DR. BILLING, F.R.S.

ON DISEASES OF THE LUNGS AND HEART. 8vo. cloth, 6s.
FIRST PRINCIPLES OF MEDICINE, Fifth Edition, Rovised and

Improved. 8ve. 108 Gd.,
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i MR. P. HINCKES BIRD, F.R.C.5. J?

PRACTICAL TREATISE ON THE DISEASES OF CHILDREN

AND INFANTS AT THE BREAST. Translated from the French of M. Bouvcaur,
with Motes and ‘Additions. 8vo. eloth. 20z

DR. ROLDING BIRD, F.R.S.

'URINARY DEPOSITS; THEIE DIAGNOSIS, PATHOLOGY,

AND THERAPEUTICAL INDICATIONS. With Engravings on Wood. Fourth
! Edition. Post Bvo. cloth, 10s. Gd.

11,
ELEMENTS OF NATURAL PHILOSOPHY ; being an Experimental
| Introduction to the Study of the Physical Sciences. Illustrated with numerous Engray-
i ings on Wood. Fourth Edition. By Goivrxe Birp, M.D., F.R.5, and CHARLES
i BrookE, M.B. Cantab., F.R.S. Feap. 8vo. cloth, 12s. Gd.
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MR. BISHOP, F.R.S.

ON DEFORMITIES OF THE HUMAN BODY, their Pathology

and Treatment. With Engravings on Wooed. 8vo. cloth, 10s.

| J‘ | $
% ON ARTICULATE SOUNDS, AND ON THE CAUSES AND %
i

CURE OF IMPEDIMENTS OF SPEECH. S8vo. cloth, 4s.
III.

LETTSOMIAN LECTURES ON THE PHYSICAL CONSTI-

TUTION, DISEASES AND FRACTURES OF BONES. Post Bvo,, 2. 6.

DR. BLAKISTON, F.R.S.

PRACTICATL OBSERVATIONS ON CERTAIN DISEASES OF

THE CHEST; and on the Principles of Auscultation. Gvo. cloth, 12s.

DR. JOHN W. F. BLUNDELL.

MEDICINA MECHANICA ; or, the Theory and Practice of Active and

Passive Exercises and Manipulations in the Cure of Chronic Disease. Post 8vo. cloth, Gs.

MR. WALTER BLUNDELL.

! PAINLESS TOOTH-EXTRACIION WITHOUT CHLOROFORM;

with Observations on Local Anmsthesia by Congelation in General Surgery. Second
Edition, 2s. 6d. cloth, Illustrated on Wood and Stone.

MR, JOHM E. BOWNMAMN.

T
PRACTICAL CHEMISTRY, including Analysis. With numerous Illus- |

'$‘ trations on Wood. Second Edition. Foolscap 8vo. cloth, 6s. 6d. ?
1

II.
MEDICAL CHEMISTRY ; with Tilustrations on Wood., Third Edition.
Feap. 8vo. cloth, Gs. Gd.
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DR. JAMES BRIGHT. '&E‘

{}N DISEASES OF THE CHEST AND AIR PASSAGES;

with o Review of the severnl Climates recommended in these Affections. Second Edi-
tion. Post Bvo. cloth, 75 G

P LRt et

MR. ISAAC BAKER BROWRN, F.R.C.S.

ON SOME DISEASES OF WOMEN ADMITTING OF SUR-

GICAL TREATMENT. With Plates, 8vo. cloth, 10z G
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MR, BERNARD E. BRODHURST.

ON LATERAL CURVATURE OF THE SPINE: its Pathology and

Treatment. Post Bvo. cloth, with Plates, ds.

DR. BUDD, F.R.S.

ON DISEASES OF THE LIVER.

lustrated with Coloured Plates and Engravings on Wood, Third Edition. Preparing.

% ON THE ORGANIC DISEASES AND FUNCIIONAL DIS-
4

ORDERS OF THE STOMACH. 8vo. cloth, 9.

P

DR. BURMETT.

jo -2 Cif e ot

" THE PHILOSOPHY OF SPIRH;S IN RELATION TO MATTER,

fivo. cloth, 9.

[NSANITY TESTED BY SCIENCE. Svo. cloth, 5.

DR, WILLOUGHBY BURSLEM.

PULMONARY CONSUMPTION AND ITS TREATMENT. Post

Bvo. cloth, 5s.

MR ROBERT B. CARTER, M.R.C.S.

ON THE INFLUENCE OF EDUCATION AND TRAINING

| IN PREVENTING DISEASES OF THE NERVOUS SYSTEM. Feap. 8vo, Gs.

| THE PATHOLOGY AND TREATMENT OF HYSTERIA. Post

fiva. cloth, 45 Gd.

s

}l DR, CHAMBERS. ?
% DIGESTION AND ITS DERANGEMENTS. Post 8vo. cloth, 10s. 6d. §
B
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i ~ DR. CARPENTER, F.R.S. _é

PRINCIPLES OF HUMAN PHYSI{]LU'GY With numerons Illus-

trations on Steel and Woed. Fifth Edition. 8vo. cloth, 26s.

PRINCIPLES OF COMPARATIVE PHYSIOLOGY. iusteated

with 300 Engravings on Wood. Fourth Edition. 8vo. cloth, 24s.

pe————

IIT.

A MANUAL OF PHYSIOLOGY, With numerous Illustrations on

Steel and Wood. Third Edition. Feap. Bve. cloth, 12s. Gd.

THE MICROSCOPE AND ITS REVELATIONS, With nume-

rous Engravings on Wood. Feap. 8vo. cloth, 125, 6d.

]

MR. H. T. CHAPMAN, F.R.C.5.

THE TREATMENT OF {}BST.INJ&TE ULCERS AND CUTA-
NEOUS ERUPTIONS OF THE LEG WITHOUT CONFINEMENT. Second |

11

¢ ¢
% YARICOSE VEINS: their Nature, Consequences, and Treatment, Pallia- g
: :

tive and Curative. Post 8vo. cloth, 3= Gd.

DR. G. ©. CHILD.

ON INDIGESTION, AND CERTAIN BILIOUS DISORDERS

OFTEN CONJOINED WITH IT. Second Edition. 8vo. cloth, Gs.

SIR JAMES CLARK, M.D. BART.

THE SANATIVE INFLUENCE OF CLIMATE. With an Account

of the Principal Places resorted to by Invalids in England, South of Europe, the Colo-
nies, &c. Fourth Edition, revised. Post 8vo. cloth, 10s. 6.

MR. J. PATERSON CLARK, M.A.

THE ODONTALGIST; or, HOW TO PRESERVE THE TEETH,

CURE TOOTHACHE, AND REGULATE DENTITION FROM INFANCY
TO AGE. With plates. Post Bvo. cloth, 3s.

DR. CONOLLY.

THE CONSTRUCIION AND GOVERNMENT OF LUNATIC

ASYLUMS AND HOSPITALS FOR THE INSANE. With Plans. Post Bvo.

cloth, Bs.
? LEWIS CORMNARO. *

SURE METHODS OF ATTAINING A LONG AND HEALTH-

FUL LIFE. Thirty-eighth Edition. 18mo, ls
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MR. COOQLEY. .
COMPREHENSIVE SUPPLEMENT TO THE PHARMACOPGEIAS.

THE CYCLOPAEDIA OF PRACTICAL RECEIPTS, AND COL-
LATERAL INFORMATION IN THE ARTS, PROFESSIONS, MANT-
FACTURES, AND TRADES, INCLUDING MEDICINE, PHARMACY, AND
DOMESTIC ECONOMY ; designed as a Cmﬂp-endi{mu Book of Reference for the
Manufacturer, Tradesman, Amateur, and Heads of Families, Third and greatly

I enlarged Edition, 8vo. cloth, 26s.

| MR, BRANSBY B. COOPER, F.R.S.

LECTURES ON THE PRINCIPLES AND PRACTICE OF SUR-

GERY. Bvo. cloth, 21s,

e

MR. W, WHITE COCPER.

ON NEAR SIGHT, AGED SIGHT, IMPAIRED VISION,
AND THE MEANS OF ASSISTING SIGHT. With 31 Illustrations on Wood.
Second Edition. Feap. 8vo, cloth, 7s. 6d.

MR. COOPER.

A DICTIONARY OF PRACTICAL SURGERY: comprehending all

the most interesting Improvements, from the Earliest Times down to the Present Period.
Seventh Edition. One very thick volume, 8vo., 11 10s.

e

SIR ASTLEY COOPER, BART., F.R.S.

ON THE STRUCTURE AND DISEASES OF THE TESTIS.

Ilustrated with 24 highly finished Coloured Plates. Second Edition, Royal 4to.
Reduced from £3. 8s. to £1. 10s.
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ODR. COPEMAM.

RECORDS OF OBSTETRIC CONSULTATION PRILGTIGE\;
wnd o TRANSLATION of BUSCH and MOSER on UTERINE H/EMORRHAGE;

s

DR. COTTLE.

A MANUAL OF HUMAN PHYSIOLOGY FOR STUDENTS;

being a Condensation of the Subject, a Conservation of the Matter, and a Record of
Facts and Principles up to the present Day. Fcap. 8vo., 5s.

| g DR. COTTOM,

Il
ON CONSUMPTION: Tts Nature, Symptoms, and Treatment. To
which Essay was awarded the Fothergillian Gold Medal of the Medical Society of
London.  #vo. cloth, s,

1L,

PHTHISIS AND THE STETHOSCOPE: a concise Practical Guide

to the Physical Diagnosis of Consumption. Foolscap 8vo. cloth, 3s. 6d.
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ON DISEASES OF THE BLADDER AND PROSTATE GLAND, |

The Fourth Edition, revised and enlarged. 8vo. cloth, 10s. Gd.

ON LITHOTRITY AND LITHOTOMY ; with Engravings on Wood.

ON DISEASES OF THE JOINTS. 8vo. In the Press.

DR. JOHN GREEM CROSSE, F.R.B.

CASES IN MIDWIFERY, arranged, with an Introduction and Remarks

by Epwarp Copemax, M.D,, F.R.C.S. 8vo. cloth, 7s. 6d.

MR. CURLING, F.R.S.

| OBSERVATIONS ON DISEASES OF THE RECTUM. Second

Edition. &vo. cloth, 5.

? b |
% A PRACTICAL TREATISE ON DISEASES OF THE TESTIS,
9

SPERMATIC CORD, AND SCROTUM. Second Edition, with Additions. #vo.
cloth, 14s.

MR. JOHM DALRYMPLE, F.R.S, FR.CS.

PATHOLOGY OF THE HUMAN EYE. Complete in Nine Fasciculi:

imperial 4to., 20s. each; half-bound morocco, gt tops, 4f, 15s.
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DR. DAVEY.

ON THE NATURE AND PROXIMATE CAUSE OF IN-

SANITY. Post 8vo. cloth, 3s.

S I R . |
DR. HERBERT DAVIES.

ON THE PHYSICAL DIAGNOSIS OF DISEASES OF THE

LUNGS AND HEART. Second Edition. Post Svo. cloth, 85

MR. DIXON.

A GUIDE TO THE PRACTICAL STUDY OF DISEASES OF

THE EYE. Post 8vo. cloth, 8s. Gd. %

i

DR. TOOGOOD DOWNING.

i NEURELGL&: “ta various Forms, Pathology, and Treatment.

JacEsosIAK¥ Prize Essay vor 1850, #vo. cloth, 10s. Gd.
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PR. DRUITT, F.R.G.8.

THE SURGEON'S VADE-MECUM; with numerous Engravings on

Wood. Seventh Edition. Foolscap 8vo. cloth, 125, 6d.

DR. DUNDAS.

SKETCHES OF BRAZIL; including New Views on Tropical and
European Fever; with Hemarks on a Premature Decay of the System, incident to Euro-
peans on their Return from Hot Climates.  Post 8vo. cloth, 9s.

DR. JOHMN C. EGAM.

SYPHILITIC DISEASES: THEIR PATHOLOGY, DIAGNOSIS,
AND TREATMENT : i::ch:f!ing E:cpurimnnml Besearches on Inm:u]a.l.inn, as a Diffe-
rential Agent in Testing the Character of these Affections. 8vo. eloth, 9=

SIR JAMES EYRE, M.D.

THE STOMACH AND ITS DIFFICULIIES. Fourth Edition.

Feap. Bvo. cloth, 2s. Gd.

PRACIICAL REMARKS ON SOME EXHAUSIING DIS-

EASES, Second Edition. Post Bvo. cloth, 4s. 6d.

MR. FERGUSSON, F.R.S.

A SYSTEM OF PRACTICAL SURGERY ; with numerous Illus-

trations on Wood. Third Edition. Feap. 8vo. cloth, 125, Gd.

DR. D. J. T. FRANCIS.

CHANGE OF CLIMATE; considered as a Remedy in Dyspeptic, Pul-

monary, and other Chronic Affections; with an Account of the most Eligible Places of
Residence for Invalids in Spain, Portugal, Algeria, &c., at different Seasons of the Year;
and an Appendix on the Mineral Springs of the Pyrenees, Vichy, and Aix les Bains.
Post 8vo. cloth, 8s. 6d.

s

C. REMIGIUS FRESENIUS.

ELEMENTARY INSTRUCTION IN CHEMICAL ANALYSIS,
AS PRACTISED IN THE LABORATORY OF GIESSEN. Edited by Liovn

Quarrrative; Fourth Edition. Bvo. cloth, 9=
QuANTITATIVE. BSecond Edition. 8vo. cloth, 15s.
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MR. FRENCH, F.R.C.S.

THE NATURE OF CHOLERA INVESTIGATED. Sccond Edition.

fivo, cloth, ds.
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MR. FOWNES, PH.D. F.R.S. J{ ]

A MANUAL OF GI‘FEMISTRY; I:nrith numercous Illustrations on Wood.

Sixth Edition. Feap. 8vo. cloth, 12s. 6d.
Edited by H. Bexce Joxgs, M.D,, F.R.S,, and A. W. Horuaxs, Pa.D., F.B.S.

CHEMISTRY, AS EXEMPLIFYING TIE WISDOM AND
BENEFICENCE OF GOD. Seccond Edition. Feap. 8vo. cloth, 45, 6d.

INTRODUCTION TO QUALITATIVE ANALYSIS, Post 8vo. cloth, 2,
CHEMICAL TABLES. Folio, price 2. 6d.

DR. FULLER.

ON RHEUMATISM, RHEUMATIC GOUT, AND SCIATICA:

their Pathology, Symptoms, and Treatment. Second Edition. B8vo. cloth, fn the Press.

OR. GAIRDNER.

ON GOUT; its History, its Causes, and its Cure. Third Edition. Post
fivo. cloth, 8z Gd,

cloth, 5s.
.

CHEMICAL DIAGRAMS. On Four large Sheets, for School and

Lecture Rooms,  5s. Gd. the Set,

T r

et
THE FIRST STEP IN CHEMISTRY. Sccond Bditon. Feap. Svo.

MR. ROBERT GARNER.

EUTHERAPEIA; or, AN EXAMINATION OF THE PRINCIPLES
OF MEDICAL SCIENCE, including Researches on the Nervous System. Illustrated
with o Engravings on Copper and Engravings on Wood. 8vo. cloth, 8s.

s

DR. GARRETT.

ON FAST AND NORTH-EAST WINDS; the Nature, Treatment, and
Prevention of their Suffocating Effects.  Feap. 8vo. cloth, 45, Gd.

e

MR. GAY, F.R.C.S.E.

FEMORAL RUPTURE: ITS AﬁMﬂMY, PATHOLOGY, AND

SURGERY. With a New Mode of Operating.  4to., Plates, 10s. 6d.

A MEMOIR ON INDOLENT ULCERS. Post 8vo. cloth, 8s. 6d.

J' i
¥ DR. GLOVER.

ON THE PATHOLOGY AND TREATMENT OF SCROFULA;

being the Forthergillian Prize Essay for 1H40. With Plates.  8vo. cloth, 10s. 6d.
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PRESERVATION OF THE TEETH indispensable to Comfort and

CHEMISTRY OF THE FOUR SEJ‘lSUNS—qpring, Summer,
Second Edition. Foolscap

— e
i

DR. GRANVILLE, F.R.S.

ON SUDDEN DEATH. Post 8vo., 2s. Gd.

MR. GRAY, M.R.C.S.

Appearance, Health, and Longevity. 18mo, cloth, 8s.

e

P

MR. GRIFFITHS.

Automn, Winter. Illustrated with Engravings on Wood.
Bvo. cloth, Vs Gd.

DR. GULLY.

THE WATER CURE IN GHRONIC DISEASE: an Esposition of

the Causes, Progress,and Terminations of various Chronic Diseases of the Viscera, Nervous
System, and Limbs, and of their Treatment by Water and other Hygienic Means,

Fifth Edition. Foolscap 8vo. sewed, s, 6d. }
% i

THE SIMPLE TREATMENT OF DISEASE; deduced from the

Methods of Expectancy and Revulsion. 18mo. eloth, 4s.

eerrTEesy

DR. GUY.
HOOPER'S PHYSICIAN'S VADE-MECUM; OR, MANUAL OF
THE PRINCIPLES AND PRACTICE OF PHYSIC. New Edition, considerably
enlarged, and rewritten. Foolscap 8vo. cloth, 125, 6d.

o aa e

GUY'S HOSPITAL REPORTS. Third Series. Vols. I. and II., 8vo.,

7. 6d. each.

DR. MARSHALL HALL, F.R.S.
PRACTICAL OBSERVATIONS AND SUGGESTIONS IN MEDI-

CINE., TPost 8vo. cloth, 85 Gd,
DITT{), Setond Zeries, Post Bvo. cloth, 8s, 6d.

5 oo
A MANUAL OF PHOTOGRAPHIC CHEMISTRY. Third

Edition. Foolscap 8vo. cloth, 6s. 6d.

MR:. HARE, M.R.C.S.

RVATIONS ON THE PREVENTION,

? PRACTICAL OBSE
AUSES, AND TREATMENT OF CURVATURES OF THE SPINE; with

g
!

15
Engravings. Third Edition. 8vo. cloth, 6.
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i DR. HINDS.

THE HARMONIES OF PHYSICAL SCIENCE IN RELATION

TO THE HIGHER SENTIMENTS: with Observations on Medical Studies, and on
the Moral and Scientific Relations of Medical Life. Post 8vo., cloth, bs,
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MR. LUTHER HOLDEN, FR.C.S.

HUMAN OSTEOLOGY : with Plates, showing the Attachments of the

Museles,  8vo, cloth, 16s,

b ot e b Pl 8

MR. C. HOLTHOUSE.

LECTURES ON STRABISMUS, delivered at the Westminster Hospital.

Bvo. cloth, 4s,

e - —

OR. W. CGHARLES HOOD.

SUGGESTIONS FOR THE FUTURE PROVISION OF CRIMI- |

NAL LUNATICS. 8vo. cloth, bs Gd.

Terms used in Medicine and the Collateral Sciences. Eighth Edition, Edited by
Krem Grant, M.IN. 8vo. cloth, 30s, ¥
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DR. HOOPER. é

THE MEDICAL DICTIONARY; containing an Explanation of the ?

: :
|

MR. JOHN HORSLEY.

i A CATECHISM OF CHEMICAL, PHILOSOPHY ; being a Familiar
|

Expasition of the Principles of Chemistry and Physics. With Engravings on Wood.
Designed for the Use of Schools and Private Teachers. Post 8vo. cloth, 6s. 6d.
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DR. HUFELAND.

THE ART OF PROLONGING LIFE. A New Edition. Edited

by Erasmus Winsow, F.RS.  Foolscap 8vo., 25 Gd.

b e

ON HEARTBURN AND INDIGESTION. 8vo. cloth, 5s.

P s

DR. HENRY HUNT. ‘
|
|

| MR. THOMAS HUNT, M.R.C.S.

? THE PATHOLOGY AND TREATMENT OF CERTAIN DIS- |
F.."'Lfr:iT".."i OF THE SKIN, generally pronounced Intractable, Illustrated by upwards §

of Forty Cases, #vo, cloth, 6s. ‘E:
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i DR. ARTHUR JACOH, F.R.C.S.

Foolscap 8vo. cloth, 5s.

DR. JAMES JAGO, A.B. CANTAE.: M.B. OxXON.

OCULAR SPECTRES AND STRUCTURES AS MUTUAL EXPO.

NENTS. Illustrated with Engravings on Wood. 8vo. cloth, s

e

DR. HAMDFIELD JONES, F.R.S.

PATHOLOGICAL AND CLINICAL OBSERVATIONS RESPECT-

ING MORBID CONDITIONS OF THE STOMACH. Coloured Plates, Bvo. eloth, 95,

DR. HAMDFIELD JOMES, F.R.S, & DR. EDWARD H. SIEVEKING.

A MANUAL OF PATHOLOGICAL ANATOMY. Tiustrated with

numerous Engravings on Wood. Foolscap 8vo. cloth, 12s. 6d.

A MANUAL OF THE PRINbIPLES AND PRACTICE OF

OPHTHALMIC MEDICINE AND SURGERY ; illustrated with Engravings, plain
and colowred. Second Edition. Foolscap 8vo. cloth, 125 Gd.

§
é MR. WHARTON JOMNES, F.R.S.

THE WISDOM AND BENEFICENCE OF THE ALMIGHTY,

AS DISPLAYED IN THE SENSE OF VISION; being the Actonian Prize Essay
for 1851. With Illustrations on Steel and Wood. Foolscap 8vo. eloth, 4s. 6d.

i o AR

DR. BENCE JONES, F.R.S.

ON ANIMAL CHEMISTRY, in its relation to STOMACH and RENAL

DISEASES. 8vo. cloth, 6s.

MR. KMNAGGES,

TUNSOUNDNESS OF MIND CONSIDERED IN RELATION TO
THE QUESTION OF RESPONSIBILITY IN CRIMINAL CASES. @8vo. cloth,
4z, G,

DR, LAEMNEC.

lated and Edited by J. B. Spanreg, M.R.CS. g

A MANUAL OF AUSCULTATION AND PERCUSSION. Trans- §E
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A TREATISE oX THE INFLAMMATIONS oF THE EYE-BALL
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i DR. HUNTER LANE, F.L.S. .{
!

A COMPENDIUM OF MATERIA MEDICA AND PHARMACY;

.adapted to the London Pharmacopmia, 1851, embedying all the new French, American,
and Indian Medicines, and also comprising a Summary of Practical Toxicology, Second

Edition, 24mo, cloth, 5s. 6d.

e A R

MR. LAUREMCE, F.R.C.S.

THE DIAGNOSIS OF SURGICAL CANCER. The Liston Prize

Essay for 1854, Plates, Bvo. cloth, 4s. 6d.

e |
|

MR. LAWRENCE, F.R.S.

A TREATISE ON RUPTURES. The Fifth Edition, considerably

enlarged.  Bvo. eloth, 168,
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MR, EDWIN LEE.

THE WATERING PLACES fiF ENGLAND, CONSIDERED

|
%
with Reference to their Medical Topography. Third Edition. Foolscap 8vo. cloth, %

s, Gel.

THE BATHS OF FRANCE, CENTRAL GERMANY, & Third

Edition. Post Bvo. cloth, 6z, 6d.

THE BATHS OF RHENISH GERMANY, Post 8vo. 2. 64.
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MR, HEMRY LEE, F.R.C.S.

PATHOLOGICAL AND SURGICAL UBSLRVJ‘LTIU\{S; including

an Essuy on the Surgical Treatment of Hemorrhoidal Tumors,  8vo. cloth, 7s. 6d.

PP

DR. ROBERT * LEE, F.R.S.

CLINICAL REPORTS OF OVARIAN AND UTERINE DIS- |
EASES, with Commentaries. Foolseap 8vo. cloth, 6s. Gd. i

CLINICAL MIDWIFERY : comprising the Histories of 545 Cases of
Difficlt, Preternatural, and Complicated Labour, with Enmmenl:nrma Second Edition.
Fm]smp fivo. cloth, 5s.

111

PRACTICAL OBSERVATIONS ON DISEASES OF THE

UTERUS, With coloured Plates. Two Parts, Igperial 4to., Ts. 6d. each Part,

? IR LT LAY
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§
MR. LISTON, F.R.S.
PRACTICAL SURGERY., Fourth Edition. 8vo. cloth, 22s.
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DR. MARTIN.

THE UNDERCLIFF, ISLE OF WIGHT: its Climate, History,

and Natural Productions. Post 8vo. cloth, 10s. Gd.

MR. J. RANALD MARTIN, F.R.S.

THE INFLUENCE OF TROPICAL CLIMATES ON EURO-

PEAN CONSTITUTIONS. Originally by the late James Jorxsox, M.D., and now
entirely rewritten; inclnding Practical Observations on the Diseases of European Invalids
on their Return from Tropical Climates. Seventh Edition.  8vo. cloth, 16s

e e A R S

DR. MASSY.

ON THE EXAMINATION OF RECRUITS; intended for the Use of

Young Medical (fficers on Entering the Army. B8vo. cloth, Se.

DR. CHARLES D. MEIGS.

|
A TREATISE ON ACUTE AND CHRONIC DISEASES OF %

THE NECK OF THE UTERUS. With numerous Plates, coloured and plain, 8vo.
cloth, 25s.

A A e

to- e RPN E R ~ ot

DR. MILLINGEM.

ON THE TREATMENT AND MANAGEMENT OF THE IN-

SANE; with Considerations on Public and Private Lunatic Asylums. 18mo. cloth,
4z, G, |

R R

MR, JOHN L. MILTOMN, M.R.C.S.

PRACTICAL OBSERVATIONS ON A NEW WAY OF

TREATING GONORRIMEA. With some Remarks on the Cure of Inveterate Coses.
8vo. cloth, 5a.

R

DR. MONRO.

REMARKS ON INSANITY : its Noture and Treatmont. 8vo, cloth, Gs,

AN ESSAY ON STAMMERING. svo. 2s. 6d.

!

REFORM IN PRIVATE LUNATIC ASYLUMS. 8vo. cloth, s. 3
e — : ___}e_,_%i
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MR. ﬂl‘lUREHILLjE PUBLICATIONS.
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2 DR. NOBLE.

ELEMENTS OF PSYCHOLOGICAT, MEDICINE: AN TNTRO-

DUCTION TO THE PRACTICAL STUDY OF INSANITY. Second Edition. 8vo.
eloth, 10s.

THE BRAIN AND ITS PHYSIOLOGY. Post 8vo. cloth, 6.

B LT R

DR. J. NOTTIMNGHAM.

! PRACTICAL OBSERVATIONS ON CONICAL CORNEA, AND

on the Short Sight, and other Defects of Vision connected with it.  Bvo. cloth, s

MR. NOURSE, M.R.C.S,

TABLES FOR STUDENTS. Price One Shilling.

1. Divisions and Classes of the Animal Kingdom.

. Classes and Orders of the Vertebrate Sub-kingdom. ;

. Classes of the Vegetable Kingdom, according to the Natural and Artificial Systems.
. Table of the Elements, with their Chemical Equivalents and Symbols.

]

T

ot

OF ERYSIPELAS. 8vo. cloth, 105 Gd.

DR. ODLING.

A COURSE OF PRACTICAL CHEMISTRY, FOR THE USE
e R e

MR. NUNNELEY.
A TREATISE ON THE NATURE, CAUSES, AND TREATMENT

1o S ot

®rforty Evitions.— Edited by Dr. GREENHILL,

I. ADDRESS TO A MEDICAL STUDENT. Second Edition, 18mo. cloth, 2s. 6d.
II. PRAYERS FOR THE USE OF THE MEDICAL PROFESSION. Second
Fdition, clath, 15 Gad.
ITI. LIFE OF SIR JAMES STONHOUSE, BART,, M.D. (Cloth, 45 Gd.
1V. ANECDOTA SYDENHAMIANA., Second Edition, 18mo. 2s.
V. LIFE OF THOMAS HARRISON BURDER, M.D. 18mo. cloth, 4s.
VI. BURDER'S LETTERS FROM A SENIOR TO A JUNIOR PHYSICIAN,
0N PROMOTING THE RELIGIOUS WELFARE OF HIS PATIENTS. 18mo. sewed, Gd.
VII. LIFE OF GEQORGE CHEYNE, M.I.  18mo. sewed, 25 fd.
VIII. HUFELAND ON THE RELATIONS OF THE PHYSICIAN TO THE
SIOK, TO THE PUBLIC, AND TO HIS COLLEAGUES. 18mo. sewed, 9d.
IX. GISBORNE ON THE DUTIES OF PHYSICIANS. 18mo. sewed, 1s.
X. LIFE OF CHARLES BRANDON TRYE. 1l#mo. sewed, ls
X1. PERCIVAL'S MEDICAL ETHICS. Third Edition, 18mo. cloth, 35
¥II. CODE OF ETHICS OF THE AMERICAN MEDICAL ASSOCIATION. &d.
XIII. WARE ON THE DUTIES AND QUALIFICATIONS 0F PHYSICIANS.
i

ihd.
XV. FRASERS QUERIES IN MEDICAL ETHICS. 9.

-t —W’ﬁﬁ?%

% XIV. MAURICE ON THE RESPONSIBILITIES OF MEDICAL STUDENTS. §
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MR. PAGET.

A DESCRIPTIVE CATALOGUE OF THE ANATOMICAL
MUSEUM OF ST. BARTHOLOMEW'S HOSPITAL. Vo I. Morbid Anatomy.

DITTO. Weol. II. Natural and Congenitally Malformed Structures, and Lists of the
Models, Casts, Dmwings, and Diagrams, 5.

AR L R AR

MR. LANGSTOMN PARKER.

THE MODERN TREATMENT OF SYPHILITIC DISEASES,

both Primary and Secondary; comprising the Treatment of Constitutional and Confirmed
Syphilis, by a safe and successful Method. Third Edition, 8vo. cloth, 10s.

DR. THOMAS B. PEACOCK, M.D.

ON THE INFLUENZA, OR EPIDEMIC CATARRHAL FEVER

OF 1847-8. 8vo. cloth, 5e, 64,

B

A kB R BB i

MR. PETTIGREW, F.R.S,

ON SUPERSTITIONS connected with the History and Practice of

Medicine and Surgery. 8vo. cloth, 7s.

DR. PEREIRA, F.R.S.
SELECTA E PRAESCRIPTIS. Twelfth Edition. 24mo. cloth, 5s.
9

1o~ 25K ot

S S R e R

MR. PIRRIE, F.R.S.E.

THE PRINCIPLES AND PRACTICE OF SURGERY. With

numerous Engravings on Wood. 8vo. cloth, 21s.

B o T e

PHARMACOP®EIA COLLEGIT REGALIS MEDICORUM LON-

DINENSIS. 8vo. cloth, 95.; or 24mo. 5s.

IMPRIMATUR.
Hic liber, cui titulus, PHRARMACOP®IA ConLicrr REGALIS MEntcorva LoNpINENsTs,

Datum ex /Edibus Collegii in comitiis censoriis, Novembris Mensis 14'* 1850,
JomANNES AYRTON PARIS. Prases,

AT T A

¢ PHARMACOP®ETA OF THE HOSPITAL FOR DISEASES OF i

THE SKIN. BSecond Edition. 48mo. cloth, 1s

Lot - - B .
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PROFESSORS PLATTNER & MUSPRATT.

THE USE OF THE BLOWPIPE IN THE EXAMINATION OF

MINERALS, ORES, AND OTHER METALLIC COMBINATIONS, Tilustrated
by numerous Engravings on Wood. Third Edition. 8vo. cloth, 10s, 6d.

S s S e s e

THE PRESCRIBER'S PHARMACOP(ETA containing all the Medi-

cines in the London Pharmacopeein, arranged in Classes ncnnrdmg to their Action, with

their Composition and Doeses. By a Practising Physician. Fourth Edition, 32mo.
cloth, 25. 6d.; roan tuck (for the pocket), 3s. Gd.

s

DR. JOHN ROWLISON PRETTY.

AIDS DURING LJ'&BUT_TR, including the Administration of Chloroform,

the Management of Placenta and Post-partum Hemorrhage, Feap. 8vo. cloth, 4s. 6d.

SIR WM. PYM, K.C.H.

OBSERVATIONS UPON YELLOW F EVER with a Review of

“A Report upen the Diseases of the Adfrican Coast, by Sir W Burskrr and
Dr. Brysox," proving its highly Contagious Powers. Post fivo, 6s.

AR ARRAA L AR R

DR. RADCLIFFE.

EPILEPSY, AND OTHER AFFECTIONS OF THE NERVOUS

SYSTEM which are marked by Tremor, Convulsion, or Spasm: their Pathology and
Treatment, H8vo. cloth, Ss

Pt e S et st

DR. F. H. RAMSBOTHARMM.

THE PRINCIPLES AND PRACTICE OF OBSTETRIC MEDI-

CINE AND SURGERY. Illustrated with One Hundred and Twenty Plates on Steel
and Wood: forming one thick handsome volume. Fourth Edition, 8vo. cloth, 22s.

e

DR. RAMSBOTHAM.

PRACTICAL OBSERVATIONS ON MIDWIFERY, with a Selection

of Cases. Second Edition. #8vo. cloth, 125

DR. RANKING & DR. RADCLIFFE.

HALF-YEARLY ABSTRACT OF THE MEDICAL SCIENCES;

being a Practical and Amalytical Digest of the Contents of the Principal British and Con-
tinental Medical Works published in the preceding Half-Year; together with a Critical
Report of the Progress of Medicine and' the Collateral Sciences :lurmg the same period.

Volumes I, to XXI1I., G5 Gd. cach.
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i

DR. DU BOIS REYMOND. i

ANIMAL ELECTRICITY; Xdited by H. Bexce Joxes; M.D., F.R.S.

With Fifty Engravings on Wood, Foolscap Svo, cloth, G,

DH. REYNOLDS.

THE DIAG\T[}SIS OF DISEASES OF THE BRAIN, SPINAL

CORD, AND THEIR APPENDAGES, tvo. cloth, 8s.

DR, EVANS RIADORE, F.R.C.5., F.L.S.

L
ON SPINAL IRRITATION, THE SOURCE OF NERVOUS-
l NESS, INDIGESTION, AND FUNCTIONAL DERANGEMENTS OF THE
PRINCIPAL ORGANS OF THE BODY. Post8va. cloth, 5s. 6d.

THE REMEDIAL, INFLUENCE OF OXYGEN, NITROUS

OXYDE, AND OTHER GASES, ELECTRICITY, AND GALVANISM. Post

OF THE THROAT, for Cough and Bronchitis. Foolscap 8vo. cloth, 3s.

e s et i

fivo. cloth, 5s. Gd.
ON LOCAL TREATMENT OF THE MUCOUS MEMBRANE %
)

MR. ROBERTORN.

ON THE PHYSIOLOGY AND DISEASES OF WOMEN, AND

ON PRACTICAL MIDWIFERY. 8yo. cloth, 125

DR. vW. H. ROBERTSON.

THE NATURE AND TREATMENT OF GOUT.

Bvo. cloth, 10z, Gd.

A TREATISE ON DIET AND REGIMEN,

1
Fourth Edition. 2 vols. pogt 8vo. eloth, 125, |-
|
|

e

DR. ROTH. i

'f ON MOVEMENTS. An E xposition of their Principles and Practice, for }'
the Correction of the Tendencies to Disease in Infancy, Childhood, and Youth, and for

the Cure of many Morbid Affections in Adults, Ilustrated with numerous Inhnmnbs

on Wood. 8vo. cloth, 10s.

R e e e Ee .-;tﬁ}_,
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DR. ROWE, F.S.A,

NERVOUS DISEASES, LIVER AND STOMACH COM-

PLAINTS, LOW SPIRITS, INDIGESTION, GOUT, ASTHMA, AND DIS-
ORDERS PRODUCED BY TROPICAL CLIMATES. With Cases, Fourteenth
Edition. Feap. fvo. 2s. 6d.

DR. ROYLE, FRS.

A MANUAL OF MATERIA MEDICA AND THERAPEUTICS.

With numerous Engravings on Wood. Third Edition. Feap. 8vo. cloth, 125, 6d.

S e s e

MR. RUMSBEY, F.R.C.5.

ESSAYS ON STATE MEDICINE. svo. cloth, 10s. 6d.

MR, SAVORY.

A COMPENDIUM OF DOMESTIC MEDICINE, AND COMPA-
NION TO THE MEDICINE CHEST; comprising Plain Directions for the Employ- T
ment of Medicines, with their Properties and Doses, and Brief Descriptions of the g

Symptoms and Treatment of Diseases, and of the Disorders incidental to Infants and
Children, with a Selection of the most efficacions Prescriptions. Intended as a Source
of Easy Heference for Clergymen, and for Families residing at a Distance from Profes-
.sional Assistance. Fourth Edition. 12mo. cloth, 5s.

DR. SCHACHT. *

THE MICROSCOPE, AND ITS APPLICATION TO VEGETABLE
Eﬁ}:ﬁ;}ﬂﬂ}]‘ﬁﬁ‘f AND PHYSIOLOGY. Edited by Freperick Currey, MLA.  Feap.

DR. SHAPTER.

L

THE CLIMATE OF THE SOUTH OF DEVON, AND ITS IN-

FLUENCE UPON HEALTH. With short Accounts of EIETE[‘, Tq—rquﬂr' Tcign.

mouth, Dawlish, Exmouth, Sidmouth, &c. Tllustrated with a Map geologically coloured.
Post fvo. eloth, 75 Gd.

THE HISTORY OF THE CHOLERA IN EXETER IN 1832,

IMostrated with Map and Woodeuts,  8vo. cloth, 12s.

AL LA A LA

MR, SHAW, MRC.S.

T a
THE MEDICAT, REMEMBRANCER; or, BOOK OF EMER-
GENCIES: in which are concisely pointed out the Immediate Remedies to be adopted
in the First Moments of Danger from Poisoning, Drowning, Apoplexy, Burms, and other
Accidents; with the Tests for the Principal Poisons, and other useful Information.

Fourth Edition. Edited, with Additions, by Jovarwany Hurchizson, M.R.C.S. 32mo, é

cloth, 2s. 6d.
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MR. CHURCHILL 8 PUBLICATIONS. ?
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DR. SIBSOM, F.R.S.

MEDICAT, ANATOMY. with coloured Plates. Imperial folio. Fasci-
culi I, to V. 5. each.

AR W

MR. SKEY, F.R.S.

OPERATIVE SURGERY ; with Tllustrations engraved on Wood. 8vo. ‘

clath, 183

DR. SMELLIE.

OBSTETRIC PLATES: being a Selection from the more Tmportant and

Practical Tllustrations contained in the Original Work. With Anatomieal and Practical
Directions.  Bvo. cloth, 5s.

DR. W. TYLER SMITH.

THE PATHOLOGY AND TREATMENT OF LEUCORRHGMA.

With Engravings on Wood. 8vo. cloth, 7s.

THE PEI‘HGDUSGUPE, a new Iu;trument for determining the Date of

Labour, and other Ohstetrie Calculations, with an Explanation of its Uses, and an Essay
on the Periodic Phenomena attending Premancy and Parturition. 8vo, cloth, 4.

ey

o2 L ~ot

DR. SNOW,.

ON THE MODE OF COMMUNICATION OF CHOLERA.

Second Edition, much Enlarged, and Illustrated with Maps.  8vo. cloth, 7s.

ON THE INHALATION OF ‘UHL{}RDFUR}I AND OTHER

MEDICINES, FOR THE PREVENTION OF PAIN AND THE RELIEF OF
DISEASE. 8vo. Nearly ready.

s s

DR. SPURGI|M.

LECTURES ON MATERIA MEDICA, AND ITS RELATIONS

IO THE ANIMAL ECONOMY. Delivered before the Royal College of Physicians.
8vo, cloth, 5s. 6Gd,

R R U ottt ok

MR. SQUIRE.

THE PHARMACOPEIA, (LONDON, EDINBURGH, AND

DUBLIN,) arranged in a convenient TABULAR Forar, both to suit the Preseriber for ¥
comparison, and the Dispenser for compounding the formule; with Notes, Tests, and é

Tables, 8vo. cloth, 12,
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MR. CHURCHILL 8 PUBLICATIONS. ?
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MR. TAMPLIN, F.R.CS.E.

LATERAL CURVATURE OF THE SPINE: its Causes, Nature, and

Treatment. Bvo. cloth, ds.

o

DR. THOMAS.

THE MODERN PRACIICE OF PHYSIC; exhibiting the Symp-

toms, Causes, Morbid Appearances, and Treatment of the Discases of all Climates,
Eleventh Edition. Revised by Aversos Framrron, M.I). 2 vols. 8vo. cloth, 28s,

HENRY THOMPSON, M.B. LOND., F.R.C.S.

STRICTURE OF THE URETIiRA; its Pathology and Treatment,

The last Jacksonian Treatise of the Royal College of Surgeons. With Plates, §vo,
cloth, 10s.

et

¥ S e [ e S

ON DISEASES OF WOMEN AND OVARTAN INFLAM-

MATION IN RELATION TO MORBID MENSTRUATION, STERILITY,
PELVIC TUMOURS, AND} AFFECTIONS OF THE WOMBE. Second Edition,
dvo. cloth, 9.

THE CHANGE OF LIFE IN HEALTH AND DISEASE: 4
Practical Treatise on Diseases of Women at the Critical Time. Second Edition.

Feap,
dvo.  Preparing.

e e e o]

MR. TOD, M.R.C.S,

A DISQUISITION ON CERTAIN PARTS AND PROPER-

TIES of the BLOOD. With Illustrative Woodcuts, 8vo., 10s. Gd.

ot e 8

DR. ROBERT B. TODD, F.R.S.

CLINICAL LECTURES ON PARATYSIS, DISEASES OF TIE

BRAIN, and other AFFECTIONS of the NERVOUS SYSTEM. Second Edition.
Foolscap 8vo. cloth, 6s.

CLINICAL LECIURES ON CERTAIN DISEASES OF THE

URINARY ORGANS, AND ON DROPSIES. Feap, Bvo. In the Press.

MR. SAMUEL TUKE.

DR, JACOBI ON THE CONSTRUCTION AND MANAGEMENT
OF HOSPITALS FOR THE INSANE. Trnslated from the German. With In-
troductory Observations by the Editor.  With Plates, 8vo, cloth, 9s.
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i DR, WAGSTAFF.
|

ON DISEASES OF THE MUCOUS MEMBRANE OF THE

THROAT, and their Treatment by Topical Medication. Fost 8ivo, cloth, 4s. Gd.

B

B

MR. HAYNES WALTOMN, F.R.C.S.

OPERATIVE OPHTHALMIC SURGERY. Wi E lngravings on

Wood. 8vo. cloth, 18s,

OR. WARDROP,

ON DISEASES OF THE HEART. Svo. cloth, 12s. |

RN R e o e

DR. EBEN. WATSON, A.NM.

ON THE TOPICAL MEDICATION OF THE LARYNX IN |

|
CERTAIN DISEASES OF THE RESPIRATORY AND VOCAL ORGANS.

fivo. cloth, Ss.

W RIS S

CUSSION. Translated by Joun Cockre, M.D. 5s.

A CLINICAL HAND-BOOK OF AUSCULTATION AND PER- ?
¢

:
; i
{
3

OR. WEGG.

OBSERVATIONS RELATING TO THE SCIENCE AND ART

OF MEDICINE. #vo. cloth, 8s.

P

MR. T. SPENCER WELLS, F.R.C.5.

PRACTICAL OBSERVATIONS ON GOUT AND ITS COMPLI-

(‘ﬂ-;l IONS, and on the Treatment of Joints Stiffened by Gouty Deposits. Foolscap 8vo,
cloth, &=,

R. WEST.

LECTURES ON THE DISEASES OF WOMEN. 8vo. cloth, 10s. 6d.

MR. WHEELER.

HAND-BOOK OF ANATOMY FOR STUDENTS OF THE

FINE ARTS. New Edition, with Engravings on Wood. Feap, 8vo., 25, Gd.
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MR. CHURCI-[ILLjE PUBLICATIONS.
~o = e
i i MR, ERASMUS WILSOMN, F.R.S. é

THE ANATOMISI'S VADE-MECUM: A SYSTEM OF HUMAN

ANATOMY. | With numerous Illustrations on Wood. Sixth Edition. Foolseap 8vo,
cloth, 125 Gd,

i 11,

DISEASES OF THE SKIN: A Practical and Theoretical Treatise on
the DIAGNOSIS, PATHOLOGY, and TREATMENT OF CUTANEOUS DIS.
EASES, Third Edition. 8vo. cloth, 12,

Tue same Worg; illustrated with finely exceuted Engravings on Steel, accurately
coloured. 8vo. cloth, 30s,

111,

HEALTHY SKIN: A Treatise on the Management of the Skin and Hair
in relation to Health. Fifth Edition. Foolscap 8vo. 25, Gd.

PORTRAITS OF DISEASES OF THE SKIN. Fofio, Fascied: L

to XII., completing the Work., 20, each.

ON SYPHILIS, CONSIITUTIONAL AND HEREDITARY :

e AND ON SYPHILITIC ERUPTIONS. With Four Coloured Plates. 8vo. cloth,

T 163, ¥
DR. FORBES WINSLOW, D.CL. OXON.
LETTSOMIAN LECTURES ON INSANITY. 8vo. cloth, 5s. v
¢ A SYNOPSIS OF THE LAW OF LUNACY; as fur as it relates §

L]
-

to the Organization and Management of Private Asylums for the Care and Treatment of T

the Insane. In the form of a Chart, varnished, mounted on canvas and rollers, price Gs.
ON THE CAUSES, STMPTGMS.. DIAGNOSIS, AND TREAT-

MENT OF SOFTENING OF THE BRAIN, AND OTHER OBSCURE DIs-
EASES OF THE ENCEPHALON. 8vo. With Plates. In the Press,

DR. 3. C. WITTSTEIN.

PRACTICAL PHARMACEUTICAL CHEMISTRY: An Explanation

of Chemical and Pharmaceutical Processes, with the Methods of Testing the Purity of
the Preparations, deduced from Original Experiments, Translated from the Second
| German Edition, by Stepsexy Darsv. 18mo. cloth, 6s.

| MR. YEARSLEY. |

| DEAFNESS PRACTICALLY ILLUSTR!\TED; being an Exposition

, of Original Views as to the Causes and Treatment of Diseases of the F )
§ Edition. Foolscap 8vo., 2, 6d. of the Ear, Fourth

ON THE ENTARGED TONSIT, AND ELONGATED UVULA,

and other Morbid Conditions of the Threat. Sixth Edition. 8vo, cloth, bs.
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CHURCHILL'S SERIES OF MANUALS.

“We here give Mr. Churchill public thanks for the positive benefit conferred on the
Medical Profession, by the series of ‘beautiful and cheap Manuals which bear his imprint."—
Lritish and Foreign Medical Review.

AGGREGATE SALE 83,500 COPIES.

%

DR. BARLOW.
A MANUAL OF THE PRACTICE OF MEDICINE.

Foolscap 8vo. cloth, 12, 64,

DR. GOLDING BIRD, F.R.S, and CHARLES BROOKE, M.B. Cantab, F.R.S,
ELEMENTS OF NATURAL PHILOSOPHY;

Being an Experimental Introduction to the Study of the Physical Sciences. With numerous
Llustrations on Wood. Fourth Edition. Feap. 8vo. cloth, 125, 64,

DR. CARPENTER, F.R.S.
A MANUAL OF PHYSIOLOGY.

With numerous Illustrations on Steel and Wood. Third Edition. Feap. 8vo. cloth, 12s, 6.
BY THE SAME AUTHOR.

THE MICROSCOPE AND ITS REVELATIONS.
With numerous Engravings on Wood. Feap. 8vo. cloth, 125 6d.

MR, FERGUSSON, F.R.S.E. -
A SYSTEM OF PRACTICAL SURGERY. ‘f
With numerous Illustrations on Woeod, Third Edition, Feap. 8vo. cloth, 125, 6d, %

MR. FOWNES, PH.D, F.R.S.
A MANUAL OF CHEMISTRY.

With numerous Illustrations on Wood. Sixth Edition. Feap. 8vo. cloth, 125 6d.

MR R

MR, WHARTON JONES, F.R.5.

A MANUAL OF OPHTHALMIC MEDICINE & SURGERY.
With Coloured Engravings on Steel, and Illustrations on Woed.
Second Edition. Feap. 8vo. cloth, 124, 6d.

Dr. HANDFIELD JONES, F.R.8, & Dr. EDWARD H. SIEVEKING.
A MANUAL OF PATHOLOGICAL ANATOMY.

Ilustrated with numerous Engravings on Wood. Foolscap 8vo, cloth, 12s. 6d,

P P T P

DR. ROYLE, F.R.S, and DR. HEADLAND, F.LS.
A MANUAL OF MATERIA-MEDICA. ‘

With numerous Illustrations on Wood. Third Edition. Feap. 8vo. cloth. 12s. Gd.

s e e A s

DR. ALFRED TAYLOR, F.R.5.

A MANUAL OF MEDICAL JURISPRUDENCE.
' Fifth Edition, Feap. 8vo. cloth, 125, Gd.
BY THE SAME AUTHOR.
ON POISONS.
Feap. Gvo. cloth, 12, Gd,

A, L AL T A
nd

MR. ERASMUS WILSON, F.R.S. 4
THE ANATOMIST’S VADE-MECUM ;

A Sysreym or Human AvaTomy. With numerous Illustrations on Wood. Sixth Edition.
Feap. 8vo. cloth, 125, Gd.

£~ i by W, Buancuasp & Sons, 62, Millbank Street, Weatminater, T
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